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Persons of Simplicity

IT  has always seemed to me that persons of simplicity and trusting 
character are not so rare as many suppose in this modern era of 

strife and material shrewdness. How they manage to retain those 
traits and live quite happily has often perplexed their friends and 
neighbors who often cultivated quite different philosophies of living.

One of my oldest friends and close 
associates told me his story recently 
which reveals a full life span wherein 
simplicity toward the world and a grave 
open-hearted trust in the purposes of 
other folks were paramount. Like the 
majority of individuals who are thus 
dominated by a relatively simple atti
tude and think others are the same, 
this fellow made little money. He 
landed in the midst of inflation with 
a dwarfed reserve and a decidedly 
modest income from which to build it, 
—but these, he declared, had not 
stemmed from his simple faith in 
others and his own homespun and 
unfrilled outlook and ambition.

Not only did my friend display those

traits to a high degree, but he courted 
and married a young woman whose 
backgrounds were similar to his own 
in this respect. Both were warm
hearted and generous, felt that their 
friends and acquaintances were ace- 
high and reliable, sought to please and 
entertain them, accepted new associates 
with calm assessment at par face value, 
and were unsparing in their zeal to 
hold up their own end of things and 
perform their share of community 
duties and responsibilities, no matter 
how great the temporary discomfort. 
Not only that, but they were alike 
united in a physical simplicity, neither 
one having Had heated romantic affairs 
and experiences prior to wedlock.

3
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Maybe they were babes in the woods 
as things of that kind run, but yet this 
same inward honesty and openness of 
makeup operated wholesomely to their 
credit and favor, and led to none of 
that frustrated disillusionment that so 
many of the phychologists encounter, 
at least between partners not so trusting 
and mutually honorable to the core as 
were these two friends of mine.

To begin with, their wedding was 
simple and neither asked or expected 
anyone to shower them with showy 
gifts or strew roses on their honeymoon 
trail. It was a quiet ceremony in the 
bride’s small home, the altar being the 
fireplace mantel decked with home
grown flowers—the cozy spot where 
so many hearth fires had been lighted 
and so many juvenile games and social 
hours partaken. Each person in the 
modest list of guests seemed to them 
like sincere good-will offerings from 
childhood friends, whose mere presence 
alone was a blessing on the nuptial 
hours.

Their wedding journey was a simple 
little affair, not over fifty miles of 
travel both ways. The bride wore a 
gown that she and her mother had 
made from dime-store patterns in the 
pleasant weeks before the grave parson 
opened the Book that served as the 
sanctified preface to their hopeful lives. 
No professional dress designer was 
required to bring out the native grace 
and charm of the pretty bride.

UPON returning, they settled in a 
tiny flat whose front windows 

gave a view of the simple country town 
with elm-lined streets, and where the 
same stars and waxing moon shone 
through the panes to charm them as 
it did in days of dawning love. Their 
kitchen was the kind that happened to 
most young couples shortly after the 
turn of the twentieth century. It had 
a small gas range, a high and rather 
awkward brown-stained kitchen cabi
net, and a bright rear window where 
a yellow canary might sing and frilly 
white muslin curtains wave in every 
fresh breeze of that happy Junetime.

No brisk real estate barons thrust shiny 
and expensive gadgets, like electric re
frigerators and automatic dishwashers, 
upon them as part of a combination 
“deal.” No blatant itinerant salesmen 
succeeded in selling them numerous 
trinkets and utensils they could get 
along well enough without. Both were 
thrifty in a sense and, moreover, had 
no lust for uncommon things to make 
their lives sublime.

Right here is where their simple 
outlook and desires clash hard with 
some of the later shades of domestic 
economy. It might be argued with 
some degree of truth that a wife’s place 
is to spur her spouse onward to get the 
good things of life, perhaps by making 
obligations somewhat beyond the cur
rent purse—which he must hustle and 
bustle to earn and enjoy.

But no such idea occurred to these 
simple folk. They knew not that they 
actually stood at a social crossroads, 
the advent of a time when old values 
were gone and new and standardized 
ones were taking their place in normal 
households. They did not glance far 
ahead of their new romance to vision 
a time when the old furniture would 
be out of date, the old rug frayed, the 
wedding plates cracked, and a new 
level of luxury living dominating their 
once humble and contented circle.

SO all these signs and portents of a 
new era of family ambitions passed 

these people by like a fleeting summer 
wind. They sensed no change. They 
harbored no resentment or envy when 
other newlyweds piled into the lap of 
luxury and left them in somewhat 
shabby, albeit happy, gentility. Instead 
they dreamed along in the snugness of 
their chosen nest and when the kiddies 
finally came, they too were accepted at 
face value and cuddled and properly 
raised along patterns long since deemed 
insufficient. It is true that the bride 
armed herself with a battered Fanny 
Farmer cook book and a Dr. Holt’s 
baby treatise, to be snatched up in times 
of croup or sudden indigestion—just 
as the bridge devotees today peruse the
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pages of their favorite card authority.
All they asked of their offspring was 

decency, stability, honesty, and above 
all— simple sincerity. They argued that 
a child thus reared could exert firm and 
sensible judgments, know his way 
about, and not be saddened or dis
traught by the possessions and privi
leges enjoyed by their playmates, but 
to them denied.

And I myself may testify that for the

most part these essentials for child rais
ing were enough, having been in their 
home many times and finding the fam
ily at ease and without evidences of 
strain or juvenile disquiet or unrest. 
Even today there exists ample evidence 
that these rather simple and naive rules 
of child .culture—measured with mod
ern methods—fashioned a foundation 
that stood the test of time and both 
depression and inflation.

The combination of sincerity and 
simplicity with which the kids were 
reared had something to do with the 
success of their education and the sub
sequent marriages that the offspring 
contracted. In short, if there be a 
drawback to simplicity as far as finances 
and getting ahead in the world are 
concerned, there has not been a trace 
of failure on that pattern when applied 
to the far more vital job of bringing 
good citizens to maturity and responsi
bility. My friend himself has said that

while he was probably “too simple” and 
open-faced to win in the financial poker 
game, he and his wife scored high on 
the board when the more important 
trumps of life were called for.

Thus we have another delightful 
effect to ponder upon. These two per
sons of great simplicity have no regrets 
that this was their cue in life’s drama. 
When one of them leaves this world 
and the other remains, there shall be 
not the slightest twinge of remorse for 
money not banked away for providing 
what might have been a fuller life 
gadgetwise or otherwise materially. So 
long as the faces of the children remain 
happy over reminiscences of childhood, 
and apply that simplicity in their own 
homes, these parents may feel amply 
repaid for their homely and simple 
living.

No walk of life seems to have any 
strict corner on the attribute of sim
plicity. Neither do varied degrees of 
material prosperity always mark out 
the persons who take a plain and un
sophisticated view of life and its duties 

*and problems.
I have observed men of no means 

and no positive values or standing 
show a sort of air that is the direct 
opposite of simplicity. They often talk 
in big terms and claim to have attained 
great stature, or manifest a sneaking 
jealousy of others. Through some 
faulty standards acquired during a life 
of grubbing and conniving to get self
ish rewards that never came, these per
sons present a queer combination of 
traits which arrf resolved into rabid 
fear. And when tranquility is gone 
and no anchors are available, the men
tal calmness of true simplicity cannot 
take over.

IT  has been said that fellows who 
acquire great riches could not have 

done it while courting the simple things 
of life. This is often true, but here and 
there my acquaintances of wealth have 
demonstrated real interest in doing the 
heartwarming and simple things which 
make so much difference in man’s 

{Turn to page 52)



Some Crop Potentialities 
in North Carolina

W. L
Department of Agronomy, North Carolina State College, Raleigh, North Carolina

TH E first county agent in North 
Carolina was James A. Butler, ap

pointed on November 18, 1907. Two 
days later he arranged with J. F. Eagles 
of Statesville to undertake a demon
stration which included the production 
of 2 Yi acres of corn, according to the 
recommendations of the U. S. Depart
ment of Agriculture.

Nearly a half century of research 
and educational work has made its 
mark following this demonstration. As 
plans are made to chart the course for 
the second 50 years of the twentieth 
century it is well to examine the pres
ent state of technology and to see how 
effectively it is being utilized. One 
would like to think that progress will 
be made more rapidly during this sec
ond 50 years. The need to increase the 
productive capacity of each agricultural 
worker is in sharp focus today. Prin
ciples of soil management are better 
understood. Programs in both research 
and extension are more complete.

Farmer interest has been developed. 
This is evidenced by the fact that in 
North Carolina, for example, county 
boards of agriculture appropriate over 
one million dollars annually for co
operative extension work in the coun
ties. This is being done under legis
lative authorization obtained 43 years 
ago, so it represents the growth during 
that period. “If the results did not 
meet with general approval on the part 
of the public, it would soon reflect it
self in the withdrawal of county sup
port.” (Schaub)*

*  Agricultural Extension Work, a Brief History.
I . O. Schaub. N. C. Agri. Extension Service Cir
cular 377, Nov. 1953.

The progress over the past 50 years 
as measured in terms of increased pro
duction per acre should be analyzed 
from the standpoint of how much im
proved is technology per se and how 
well is this technology being adopted on 
the farm. The recent discussion of this 
problem by Shaw** has called our at
tention to some very interesting rela
tionships and it is the purpose of this 
paper to look at the production records 
and potentials of several crops of major 
importance to North Carolina. To fa
cilitate this comparison, the highest 
yield records from experiment station 
tests are plotted along with State aver
ages over a period of years. A smooth 
curve is drawn at the high points in
dicating the potential yield values at
tainable with the known technology of 
the time.

Wheat

It is noted in Fig. 1 that the State 
average yield was under 10 bushels per 
acre from 1900 to the mid 1930’s.

1900 (005 1910 1915 1920 IK S ' 1930 ' 1935' 1940' |945' 1950 

V€Ag.S 
F ig . X

Highest experiment station yields are 
unavailable for the early part of the

* *  The Role of Research in Meeting Future Agri
cultural Requirements. Byron T . Shaw. Agron
omy Journal 4S(3) :85-92. 1953.

6
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century but the data available as plotted 
on the upper curve of Fig. 1 indicate 
that it wasn’t until after 1935 that the 
research frontier was advanced so that 
by 1950 maximum yields of 55 bushels 
per acre were attained. The latter part 
of this rise followed the introduction 
of higher yielding varieties, especially 
Atlas 50, Atlas 66, Coker 47-27, Ander
son, and Taylor. It also followed 
studies on seedbed preparation, date 
of seeding, and higher fertilization rate, 
especially nitrogen. A combination of 
factors was found to be involved and 
when all were put together properly the 
result was 55 bushels.

On the State curve one plateau was 
broken around 1937 with gradual rise 
to 1947. New heights were attained in 
1951, 1952, and 1953 (the 1953 yield 
not shown on curve was 20.5 bushels). 
The last three values reflect the use of 
better seed of the improved varieties, 
heavier fertilization, early topdressing, 
and adoption of other practices brought 
to the attention of the public through 
a vigorous small grain extension pro
gram. It is interesting that the State 
average yield for these three years cor
responds closely to the maximum that 
technology of approximately 25 years 
previous was able to produce. Certainly 
had the ceiling not been raised to a 
level far above the 20 to 25 bushels per 
acre, the State average couldn’t have 
been that high. One wonders if in 
another 25 years the average might not 
be closer to 55. He could reason that 
doubling the average of today to 40 or 
50 bushels wouldn’t be any more out of 
line than a similar thought 25 years ago 
when it was a matter of doubling it 
from 12 to near 25. However, the 
wheat curve of Ohio, as reported by 
Shaw, doesn’t reflect a “second dou
bling.” The research advance in Ohio 
came from 1910 to 1926 (from 1938 to 
1950 in North Carolina). According 
to Shaw, “The research frontier has 
not advanced in the last 20 years and 
this has been followed by a leveling 
off of the average wheat producer’s 
frontier.” Ohio experienced its research

advance 25 to 30 years ahead of that in 
North Carolina. It experienced its 
producer’s advance 20 years ago or more 
as contrasted to the 1951-52-53 dates 
in North Carolina. New knowledge is 
now needed to penetrate the yield ceil
ing of around 60 bushels.

Temporary surpluses of stored grain 
should not deter the initiation of funda
mental studies directed to discover the 
limiting factors and means of over
coming them. “It takes a lot of run
ning to keep from falling back” is an 
expression used by Dr. Shaw to describe 
the general situation with respect to 
small grains.

Oats

Many of the same considerations 
apply to oats, but the gap between prac
tice and potential is greater. The re
search frontier has advanced consider
ably during the past 10 years, the prin-
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cipal varietal developments being Vic- 
torgrain and Arlington. The new prac
tices haven’t been adopted quite to the 
same extent as with wheat but the 
“average oat farmer” is beginning to 
experience some benefit of new tech
nology.

Cotton

In 1892 the cotton boll-weevil crossed 
into Texas from Mexico. Soon after 
the turn of the century research was 
initiated to combat the pest, $250,000 
being appropriated by the National 
Congress. Though progress has been 
made one might ask how adequate or 
how practical are the best control tech
niques when this insect some 50 years 
later (1950) was largely responsible for
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a cut in production from an expected 
350 to 400 pounds of lint per acre 
to 150.

Examination of the cotton data in 
Fig. 3 reveals that the only substantial 
research advance recorded occurred dur
ing the late and mid 1930’s. Best in
formation at hand suggests that this was 
due chiefly to the Coker 100 variety 
which was introduced commercially in 
1937-1938, and to higher fertilization 
rates and better planting techniques. 
Little advance on the research curve 
has been noted during the past 15 years. 
Emphasis in breeding has been directed 
along lines of superior fiber quality and 
wilt resistance during the period.

State average yields have increased 
from about 200 pounds of lint in 1900 
to around 400 or more some 50 years 
later, but full potential is far from being 
realized. In fact, it is estimated that 
current production represents only 34 
per cent of the potential on this crop in 
North Carolina; 38 per cent in the 
Southern region.* A part of this low 
production may be attributed to in
adequate fertilization, as the average 
fertilization rate on cotton in North 
Carolina is estimated to be only 21 
pounds N, 55 pounds P20 6, and 36 
pounds K 20  per acre.

These facts certainly point to a tre
mendous gap between the potential pro
duction and the common practice. 
They also focus attention on the 15-year 
plateau of the best technology. It 
should be pointed out that the 5-acre

contest winners in North Carolina dur
ing the years 1946-1950, the period in 
which the contest was conducted, at
tained a production higher than the 
figures cited in Fig. 3. These yields 
rose to 1,430 pounds lint per acre, and 
though the yield was estimated, it does 
indicate a potential production some
what higher than that recorded in the 
graph.

Tobacco

One of the most striking features of 
the tobacco (flue-cured) yield data re
corded in Fig. 4 is that the current 
State average is approximately equal to 
the experiment station’s highest yield 
of 25 years ago. Also the gap between 
the State average and the highest sta
tion yield is relatively narrow even

H ig h e s t

Expt
S t a t io n

Yield

State
Av e r a g e

*  Report No. 1, Fertilizer Work Group of the 
National Soil & Fertilizer Research Committee, 
uly 1951.

Years
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though sizeable. When State yields are 
considered by belt, the gap is even 
closer. For example, in 1953 the aver
age yield in the Border Belt rose to an 
all-time high of 1,405 pounds per acre.

Heavier fertilization, closer spacing, 
priming instead of cutting the entire 
stalk, all contributed to the rise in both 
curves. Federal acreage control since 
the 30’s is credited with a marked in
fluence on the State yield curve. Since 
tobacco is such a high value crop, it is 
not surprising that recommended prac
tices are adopted relatively quickly. It 
is estimated that 77 per cent of the pro
duction potential is being realized with 
this crop.

It is evident that the yield ceiling 
hasn’t been raised much during the past 
10 years. Research emphasis has been 

( Turn to page 42)



High-level Fertility 
Makes Baiba Hye Hauls 

Mare Effective
<Bu J4. 1  Snider

U rbana,

IT  i$ generally conceded that available 
fertility in the soil is largely respon

sible for crop growth, including the 
development of roots. It has been ob
served that a proper balance and an 
adequate supply of nutritional elements 
produce more vigorous root action 
which in turn gives a lusty top growth 
and as a rule develops into larger acre 
yields. It is apparent that the root 
system develops in proportion to the 
supply of available fertility in the sur
face soil along with the needs of top 
growth. On a poor soil the proportion 
of roots to tops may be considerably 
larger which may be an indication that 
a lack of balance or a short supply of 
plant food in the soil prevented the 
top growth from attaining desirable 
proportions.

There are also indications that crop 
roots act similarly to a garden hose 
which serves to conduct water and nu
tritional elements from soil into the top 
growth regardless of the proportion of 
roots to tops. Apparently a large top 
growth does not necessarily call for a 
proportionately larger root growth. It 
is apparent that in some cases the root 
system acts more intensively in supply
ing the top growth with water and 
plant food. The important factor in 
root function and development is the 
available supply of plant food in the 
topsoil.

In some field tests with Balbo rye on 
the Elizabethtown and Newton experi-

Illinois

ment fields an effort was made to study 
root development and composition in 
relation to top growth and soil fer-

Fig. 1. Balbo rye* lops and roots removed from  
the Elizabeth tow 11 Experim ent Field April 15 , 
1 9 5 2 . This rye was seeded in 8-incli drill rows 
Sept, 4 , 1 9 5 1 , at the rate o f 1 Va bushels an 
acre. The rye plants on the left were grown on 
untreated land and were made up o f 6 4 %  tops 
and 3 4 %  roots on dry basis. The plants on the 
right were grown on land treated with lim estone, 
superphosphate, anil ammonium nitrate anil were 
made up o f 7 4 .1 %  tops anil 2 5 .9 %  roots. These 
plants were taken from  a single d rill row. The 
block o f soil removed in a metal fram e was 
8  inches wide, 12  inches long, anil 9  inches deep.

9
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T a b l e  I . — B a l b o  R y e  T o p s  a n d  R o o t s  
w i t h  P e r c e n t a g e s  o f  D r y  M a t t e r , 
N it r o g e n , a n d  P o t a s s i u m  a t  t h e  
A p p e a r a n c e  o f  F i r s t  H e a d  S t a g e  
( A p r . 1 5 , 1 9 5 2 )  E l iz a b e t h t o w n
F i e l d . A v a  S i l t  L o a m  S o il

Percentage
Soil Part of

treatment plant
DM N K

None............ Tops 64.0 1.52 1.74
Roots 36 .0 . 8 8 .59

L N ............... Tops 64.4 1.50 1.59
Roots 35 .6 .76 .63

L P N ............ Tops 74.1 1.36 1.50
Roots 25 .9 . 8 6 .70

L— limestone, N— ammonium nitrate, 200 lbs., 
P—0-20-0-200 lbs.

tilization. While limited in scope these 
efforts did point to some important 
angles along this line. Root samples 
were obtained by the use of a frame 
made out of thin metal so that it could 
be forced into the soil to a depth of 
9 inches. This is about the thickness 
of the Ai horizon on these soils. The 
frame was 8 inches wide and 12 inches 
long and was centered over an 8-inch 
drill row when collecting a sample. 
The roots contained in this block of 
soil were washed out as shown in Fig. 1. 
It is expected that approximately 90% 
of the roots were obtained by this

T a b l e  II.— B a l b o  R y e  T o p s  a n d  R o o t s  
w i t h  P e r c e n t a g e s  o f  D r y  M a t t e r , 
N it r o g e n , a n d  P o t a s s i u m  a t  F u l l  
H e a d  S t a g e  ( M a y  6 , 1 9 5 2 )  N e w t o n  
F ie l d — C i s n e  S i l t  L o a m  S o il

Percentage
Soil Part of

treatment plant
DM N K

Lime............ Tops 42.4 1.92 1.90
Roots 57 .6 1 .0 2 . .41

L P ................ Tops 54.6 1.18 1.60
Roots 45 .4 1.04 .46

L P K ............ Tops 64.3 1.38 2.07
Roots 35 .7 . 88 .71

L— limestone, P— 0-20-0-500 lbs., K— 60% muriate 
400 lbs.

T a b l e  I I I . — B a l b o  R y e  T o p s  a n d  R o o t s  
w i t h  A c r e  Y ie l d  o f  D r y  M a t t e r , 
N it r o g e n , P h o s p h o r u s , a n d  P o t a s 
s i u m  a t  A b o u t  F u l l  H e a d  S t a g e  
( A p r . 2 4 ,1 9 5 2 )  E l iz a b e t h t o w n  F ie l d . 
A va  S i l t  L o a m - S o il

Soil
treat
ment

Part
of

plant

Pounds per Acre

DM N P K

N one.. Tops
Roots

2250
1260

34.2
10.3

4 .7
1 . 8

39.1
7 .4

Total 3510 44 .5 6 .5 46 .5

LPN . . Tops
Roots

7890
2760

107.3
23.7

26.0
5 .2

118.3
19.3

Total 10650 131.0 31.2 137.6

L— limestone, P— superphosphate 200 lbs., N—  
ammonium nitrate 200 lbs.

method although no work has been 
done to determine the exactness of this 
percentage.

On Ava silt loam of the Elizabeth
town field the roots amounted to about 
one third of the total growth except on 
well treated land (LPN ) where the 
proportion of roots dropped to about 
one fourth (Table I) . The treatment 
of limestone, superphosphate, and am
monium nitrate forced the top growth 
out of proportion to that on plots where 
the fertilization was not so complete. 
Nitrogen and potassium contents of 
the top growth were slightly higher 
on untreated land largely due to the 
much smaller growth (Table III and 
Fig. 1).

Balbo rye grown on Cisne silt loam, 
Newton field, had a root and top 
growth which were more equal where 
potash fertilizer was omitted from the 
soil treatment (L  and LP Table II) . 
Where potash was used (L P K ) the 
root growth assumed the one-third pro
portion and the potassium content of 
the tops and roots showed the effects 
of the potash fertilizer. This soil type 
is decidedly deficient in available potas
sium, so that practically no satisfactory 

{Turn to page 52)



Farm Income in 1954

P . O. Sbavis 
Director of Extension, Alabama Polytechnic Institute, Auburn, Alabama

FOR two years farmers have been 
operating under a price squeeze 

due to lower selling prices and higher 
buying prices. All prices paid were 
not higher and, perhaps, a few were 
lower, but the over-all prices paid by 
farmers were up, while selling prices 
were going down.

Prices received by farmers hit a 
peak in February 1952. Since then 
they have fallen 23 per cent. Most of 
this drop was in the last half of 1952.

The feeling is that present farm prices 
are being stabilized at about the cur
rent level. Some have advanced over 
the level of a year ago. Hogs are an 
example of this but no one knows what 
the future will bring for any product.

And price squeeze isn’t all. A pro
duction squeeze is on. It’s especially 
severe on cotton growers who had no 
controls during the three years of 1951- 
53 and could plant without restrictions. 
At the December 15 referendum cotton 
growers voted overwhelmingly for mar
keting quotas in order to have prices 
supported at 90 per cent of parity. Prior 
to that referendum the Secretary of 
Agriculture had announced 17,910,488 
acres for marketing quotas in 1954. 
This compares with 25,376,000 acres 
planted in 1953. Thus we see a hard 
squeeze in land use.

The application of it is best under
stood by state application. I’ll use my 
own State of Alabama, which is rather 
similar to other states of this area.

In 1953 Alabama farmers planted 
1,630,000 acres in cotton. The Ala
bama allotment for 1954 is 1,139,121 
acres, a drop of 490,879 acres. (Con
gress may change the total shortly after 
convening in January but no one knows

as this is being written what will be 
done, if anything.)

For Alabama cotton growers this 
means 30 per cent fewer acres to cotton 
in 1954 than in 1953 when cotton 
brought to Alabama farmers nearly half 
of their total cash income. We see, 
therefore, that 30 per cent fewer acres 
could reduce the State’s 1954 agricul
tural income by 30 per cent of 50, or by 
approximately 15 per cent of the 1953 
total. This assumes, of course, that 
other factors will be the same.

But farmers can change this figure. 
They can do it by producing more 
cotton on each acre planted and by 
increasing their production of other 
crops, livestock, and poultry.

To hold 1954 income up to 1953, 
each farmer must use all of his labor 
and his land in the most efficient way, 
and for producing products for which 
there is a market at good prices.

Let’s be specific about cotton pro
duction in 1954. Bigger yields per 
acre come from better soil preparation 
and good cultural practices, good seed 
of the right varieties, planting at the 
best time, more fertilizer of the right 
kind, and effective insect control.

U se M ore Fertilizer

Dalton R. Harbor, of our State Ex
tension Staff at Auburn, tells me that 
1954 will not be a year for farmers to 
retrench in the use of fertilizer. On 
the other hand, it should pay more than 
in recent years. So he advocates more 
fertilizer per acre with emphasis upon 
good fertilizer that produces the most 
cotton per dollar invested in fertilizer.

“In 1953,” said Mr. Harbor, “Ala
bama farmers used an average of 500

11
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pounds of fertilizer per acre for cotton. 
More net income from cotton in 1954 
can be attained by applying 500 pounds 
of the best complete fertilizer plus side- 
dressing later with either 250 pounds 
of nitrate of soda or 125 pounds of 
ammonium nitrate.”

In brief, Mr. Harbor recommends 
that farmers increase by the amount of 
the topdressing. If done, it should pay 
well in the form of more cotton per 
acre at a lower cost per pound.

Soil-testing work by the Experiment 
Station at Auburn has revealed more 
information in behalf of using a 4-12-12 
formula as a complete fertilizer for 
cotton. The Harbor recommendation, 
in brief, is 500 pounds of 4-12-12 plus 
sidedressing as just stated.

These tests, plus research and farmer 
experience, are emphasizing the impor
tance of more potash for cotton and 
other crops, and also more lime, es
pecially in rotations with legumes. Use 
of ammonium nitrate is souring Ala
bama farm lands and, therefore, calling 
for more lime.

Other Important Factors

Here are other good ways for Ala
bama farmers to help their 1954 income:

1) More acres in corn, provided good 
cultural practices are followed. This 
includes good seed, a good seedbed of 
good land for corn, proper spacing, and 
enough fertilizer of the right kind. To 
such production add a paying plan for 
using corn to increase farm income.

2) More home-grown feed and better 
pastures for livestock.

3) More and better attention to hogs. 
Both little and big farms are well 
adapted to hogs on home-produced 
feed. G. B. Phillips, Extension Swine 
Specialist at Auburn, places much em
phasis upon growing grain, growing 
and grazing home-raised pigs in a 
sound and profitable hog program. 
Hog prices look good for 1954 and 
1955.

4) Hens and broilers are promising 
also. Alabama producers are not sup

plying the State’s consumption of eggs 
by a long shot. Egg farming properly 
done is good farming. The same is true 
of broilers.

5) More Alabama farmers are try
ing soybeans. Before planting, how
ever, each farmer should consider har
vesting, or the availability of harvesting 
machinery.

6) Home production of food in gar
dens pays well. This should be a ban
ner year for it. Most farmers have land 
and other essentials for a good garden. 
My experience for many years has con
vinced me that a home garden has 
many advantages, the chief of which 
is good food for the family. An acre, 
or less, used wisely as a vegetable gar
den can be the most profitable acre on 
the farm. And it’s a lot of fun to 
make a good garden.

A  Challenge to Be M et

There are, of course, other ways for 
farmers to help themselves meet a tough 
situation in 1954. It’s a challenge to 
each and every farmer to plan for the 
best operations with his labor, his land, 
his equipment, and his capital. Now, 
as never before, successful farming in
cludes efficient use of labor, sound use 
of all land, and the production of prod
ucts in demand either at home or on 
the market.

It will be a testing year for farmers 
everywhere but especially in the South. 
All who fail to operate efficiently will 
find themselves in trouble at the end 
of the year. County agents can be very 
helpful with plans as well as pro
cedures.

Most that I have said is about this 
year, 1954. It’s already time to begin 
planning for 1955. Present indications 
are that quotas will be in force for both 
cotton and peanuts.

Therefore, wisdom challenges us to 
plan and proceed accordingly. This 
involves a look at the years ahead and 
a plan that will be best so far as we 
can now foresee.



Soil Test Summaries Can Be 
of Value to Many Groups

By Jf. W. Dith
Director, Soil Testing Division, Department of Agriculture, Raleigh, North Carolina

TH E most common use of soil tests 
is for making fertilizer and lime 

recommendations. The tests are de
signed to evaluate the fertility status 
of soils but recommendations must be 
made for crop production of which soil 
fertility is only one of the important 
factors. In making recommendations 
for fertilizer and lime use based on 
soil test results, consideration must be 
given to the kind of crop, thickness 
of stand, inherent variability of the 
soil, climatic conditions, and other 
variable factors. The usefulness of the 
soil tests depends, of course, upon their 
careful calibration with the response of 
crops to applications of fertilizer and 
lime. Soil test interpretations can be 
no better than the research upon which 
the interpretations are based. Soil sam
ples from many field and greenhouse 
studies are needed for calibration pur
poses to cover the range of conditions 
encountered in testing.

Classifying the Results

The results of soil tests usually are 
reported as very low, low, medium, 
high, or very high. Differences of 
meaning are associated with this classi
fication by different laboratories. Some 
laboratories recommend fertilizers for 
all classes but apply only a maintenance 
quantity for soils regarded as high or 
very high in order to sustain maximum 
production. Other laboratories regard 
soils that are high or very high as not 
needing additional fertilizer or lime. 
Crops vary in their requirements and 
ability to obtain various essential ele
ments. Therefore, results that might

be considered medium for one crop 
may be low for another. This creates 
a problem when an attempt is made to 
classify a soil for all crops.

Soil T est Summaries

Carefully conducted soil tests can be 
useful for purposes other than making 
lime and fertilizer recommendations to 
farmers. Summaries of soil test results 
can be of great value to educational 
agencies, research workers, and com
mercial companies when prepared on 
a county, regional, or state basis. In 
North Carolina several summaries have 
been prepared on a county basis. In 
1951, a summary was published (1 ) on 
a county, a cropping area, and state 
basis. In Iowa, summaries have been 
prepared on a county, soil association 
area, and a state basis each year since 
1948. Several other laboratories have 
prepared periodic summaries of their 
results. It is the purpose of this paper 
to present some methods for summar
izing soil test results and to discuss 
how they may be used to the greatest 
advantage.

Bias of Results

The soil test summaries will have 
some bias because the more progressive 
farmers will make the greatest use of 
the service. (1 ) A higher percentage of 
samples from a given region also may 
come from one or two crops in rela
tion to other crops. For example more 
samples may be taken from, crops as 
tobacco and cotton than pastures in the 
same region. Some samples are taken 
from “trouble areas” too. Where a

13
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large number of samples are tested each 
year, more representative samples from 
an area will be received and the bias 
decreased or stabilized to some extent. 
In both Iowa and North Carolina when 
over 40,000 samples are tested each 
year the summaries on an area basis do 
not vary greatly from one year to an
other, but when less than 10,000 sam
ples were tested per year there was some 
variation. As the number tested each 
year increases, the variability between 
years decreases. This does not mean 
necessarily, however, that the bias is 
greatly decreased. Recent studies in 
North Carolina (2 ) indicate the amount 
of bias obtained in soil test summaries 
is relatively small.

Distribution of Samples

The number of samples tested in an 
area will influence the summary. The 
number of samples taken in a county 
apparently is related to local interest 
rather than location within the state. 
Good cooperation between local agri
cultural agencies is essential for a suc
cessful soil-testing program. Some 
counties test enough samples each year 
that a summary will present a fairly 
good picture of the fertility and acidity 
status of their soils, but other counties 
do not. The number of samples tested 
in each of the cropping or soil associa
tion areas, however, usually is suffi
ciently large to overcome variabilities 
between counties.

Selection of Areas for Preparing 
Summaries

In most states, a county is the 
smallest unit desirable to prepare sum
maries. County Agents or other local 
agricultural leaders may wish to pre
pare summaries on a township basis for 
use in meetings in these areas. It is 
useless to attempt this unless a sufficient 
number of samples to give a fairly rep
resentative picture has been taken. 
It is even questionable if satisfactory 
summaries can be prepared on a county 
basis when the number of samples 
taken has not been large or they have

come mostly from one part of the 
county. Since local agricultural agencies 
frequently operate on a county basis 
and desire the information for their 
use, county summaries are desirable.

Most laboratories recommend taking 
soil samples to plow depth or 0-6 
inches. For pasture samples, several 
suggest 0 to 2 inches as the most de
sirable depth. These depths do not 
reflect the total feeding zone of plants 
but do indicate the zone where past 
management has had its greatest effect 
and the zone of greatest biological activ
ity. The past management may be re
sponsible for a build-up of certain ele
ments such as phosphorus or calcium in 
the soil. It may also be responsible for 
greatest depletion due to heavy crop
ping without fertilization or liming. 
These conditions should be considered 
in selecting the areas to prepare the 
summaries. For example, in North 
Carolina fertilizers have been used for 
many years especially on crops like 
tobacco and potatoes. The phosphorus 
level has built up in the soils where 
these crops have predominated and has 
masked out differences that exist be
tween virgin soil types. Therefore a 
summary based on cropping areas is . 
more valuable than one based only on 
soil association areas. In contrast to 
this, the use of commercial fertilizers is 
a relatively new practice in Iowa where 
the major crops are corn, small grains, 
and legumes, which are grown in rota
tion. A soil test summary on a soil as
sociation basis is very helpful since it 
projects past management on soil type.

Two-way Tables for Soil Test 
Summaries

Many soil test summaries consist of 
tables or diagrams in which the per
centage of samples testing very low, 
low, medium, high, or very high is 
shown. It is impossible to determine 
any relationship between elements in 
such tables, but this is very important 
for determining the ratio of fertilizers 
needed. Information of the relative 
amounts of each ratio of fertilizer for
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T a b l e  I . — T h e  P e r c e n t a g e  D i s t r i b u t i o n  o f  P h o s p h o r u s  a n d  P o t a s s i u m  S o i l  
T e s t  R e s u l t s — D e l a w a r e  C o u n t y ,  I o w a — 1 9 4 8  T h r o u g h  1 9 5 1 — N o n - C a l c a r -  
e o u s  S o i l s — T o t a l  N u m b e r  S a m p l e s  3 ,0 9 2

PHOSPHORUS 
(Read across)

POTASSIUM 
(Read down) Total for 

phosphorus 
(Read down)

V. High High Medium Low V. Low

% % % % % %
V. High....................................... 1 . 8 0 . 8 1 . 6 1 . 6 0 .4 6 . 2
High............................................. 1 . 0 1.4 3 .3 3 4 1 . 0 1 0 . 1
Medium....................................... 0 .7 1.5 5 .7 6 .3 1 . 8 16.0
Low.............................................. 1 .4 3 .2 14.1 24 .3 8 . 6 51 .6
V. Low......................................... 0 . 1 0 .4 1.7 8 .5 5 .4 16.1

Total for Potassium (Read
across)..................................... 5 .0 7 .3 26 .4 44.1 17.2

an area is helpful not only to educa
tional agencies but to commercial com
panies in preparation and distribution 
of materials.

It is difficult to show the relation
ship of more than two elements in a 
table or diagram. Phosphorus and 
potassium, when summarized together, 
however, give a good indication of the 
ratio of fertilizers needed most. Soil 
productivity also can be expressed with 
two-way tables of pH and organic 
matter. Two-way tables can be pre
pared for summaries on any size area 
such as a county or regional basis.

Tables may be prepared for specific 
crops such as tobacco for a given area 
too. A summary of soil test results 
for Delaware County, Iowa, for a 4-year 
period is shown in Table I and for a soil 
association area is shown in Table II.

The total columns on the right and 
at the bottom of each table show the 
percentage of samples very low to very 
high in both phosphorus and potassium 
but do not show the relationship be
tween the two. In Table I, of the 
16.1% very low in phosphorus, 0.1% 
are very high, 0.4% high, 1.7% me
dium, 8.5% low, and 5.4% very low

T a b l e  I I . — T h e  P e r c e n t a g e  D i s t r i b u t i o n  o f  P h o s p h o r u s  a n d  P o t a s s i u m  
T e s t  R e s u l t s — I o w a  S o i l  A s s o c i a t i o n  A r e a  1 — 1 9 4 8  T h r o u g h  1 9 5 1 — N o n - 
C a l c a r e o u s  S o i l s — T o t a l  N u m b e r  S a m p l e s  1 7 ,0 0 7

PHOSPHORUS

POTASSIUM 
(Read down) Total for

(Read across) phosphorus 
(Read down)

V. High High Medium Low V. Low

% % % % 0 7/o 0 7/O
V. High....................................... 2  6 1 . 0 0 . 9 0 .3 0 . 1 4 . 9

High............................................. 2 . 1 2 . 1 2 .3 1 . 1 0  1 7 . 7

Medium...................................... 2 . 1 3 . 5 5 . 3 3 .6 0 .3 14 8
Low.............................................. 3 . 7 9 .3 2 2 . 4 19 4 1 .5 56 3
V. Low........................................ 0 . 4 1 . 5 5 . 4 8 . 2 0 . 8 16.3

Total for Potassium (Read
across)..................................... 10.9 1 7 . 4 36 3 32.6 2 . 8
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in potassium. Of the 17.2% of samples 
very low in potassium, 0.4% afe very 
high, 1.0% medium, 8.6% low, and 
5.4% very low in phosphorus.

It can be readily seen that soils low 
in phosphorus are not necessarily low 
in potassium. In fact one of the out
standing characteristics of the two-way 
table is the widespread distribution of 
results. Generally, less than 25% of 
the samples occur in any one group. 
The tables may be blocked off to show 
the pounds of P2Os and K 20  recom
mended for various crops (1 ). For 
example, soils testing high and very 
high in both phosphorus and potassium 
may receive a 1-1-1 ratio fertilizer for 
maintenance or starter purposes. Soils 
low in phosphorus but medium in 
potassium might require a 1-4-2 ratio 
for certain crops. The very low phos
phorus soils may receive application of 
superphosphate in addition to a mixed 
fertilizer. From these tables fertilizer 
dealers can see the ratios of fertilizers 
needed most in local farming condi
tions. Slides or large charts can be 
made of the tables for use in educa
tional meetings to show the need for 
testing each field for the most reliable 
information for the cropping system 
followed.

Further separations of the soil test re
sults can be made by preparing similar

tables for certain pH ranges. In Tables 
I and II only non-calcareous samples 
were included. Other tables can be 
prepared for calcareous samples, when 
the number tested is sufficiently large 
to warrant preparation of such tables. 
The extremely acid soils can be sepa
rated too or separations made by type 
of colloid if 2:1. and 1:1 clays can be 
separated by areas.

The effect of past management on 
soil test results is well illustrated in 
Table III which shows the results of 
soil tests on tobacco fields in Wayne 
County, North Carolina. Relatively 
heavy use of fertilizer on tobacco has 
resulted in a build-up of phosphorus. 
The table indicates 94% of the samples 
tested were high in phosphorus but the 
amount of potassium is well distributed. 
Obviously a general fertilizer recom
mendation will be more applicable here 
due to past management than indicated 
on the results from Iowa. A fertilizer 
grade having more nitrogen and potas
sium in relation to phosphorus is being 
recommended for these conditions but 
variations in the amounts of nitrogen 
and potash to apply must be made ac
cording to soil test results and man
agement practices.

In order to compare soils of one area 
with soils of another, it is necessary to 

( Turn to page 39)

T a b l e  I I I . — T h e  P e r c e n t a g e  D i s t r i b u t i o n  o f  P h o s p h o r u s  a n d  P o t a s s i u m  S o il  
T e s t  R e s u l t s — W a y n e  C o u n t y , N o r t h  C a r o l in a — J u l y  1 , 1 9 5 1 , to  J u n e  3 0 , 
1 9 5 2 — T o ba c c o  F ie l d s — T o t a l  N u m b e r  o f  S a m p l e s  4 0 8

PHOSPHORUS

POTASSIUM 
(Read down) Total for 

phosphorus 
(Read down)(Read across)

V. High High Medium Low V. Low

% % % % % %
V. High....................................... 6 14 26 26 6 78
High............................................. 0 1 3 7 5 16
Medium...................................... 0 0 1 3 1 5
Low.............................................. 0 0 0 0 1 1
V. Low......................................... 0 0 0 0 0 0

Total for Potassium (Read 
across)..................................... 6 15 30 36 13



III!I;iI inn of Potash & Phosphate 
to Cold Injury of Moore Pecans

/?. M . Sharpe, Q. J4. BLchman,

and Ifjatlan gammon, ^r.
University of Florida Agricultural Experiment Station, Gainesville, Florida

IN the winter of 1950-51, considerable 
winter injury occurred on Moore 

pecan trees at the North Florida Experi
ment Station’s orchard at Quincy, 
Florida. A temperature low of 19 °F . 
on November 25, was probably a 
primary cause of injury, as the trees 
were still in full leaf condition at that 
time. Loss of foliage from scab and 
aphids in July and August and delayed 
maturity of summer growth were fac
tors predisposing the trees to injury. 
Under similar conditions, Stuart and 
Moneymaker varieties were less injured 
by scab and aphids, had much less sum
mer growth, and were not injured by 
cold. Moore variety trees in another 
experimental orchard near Monticello, 
Florida, showed similar injury. Pre
liminary inspection indicated the degree 
of injury was related to previous fer
tilizer practice so a more detailed study 
was undertaken to determine the ex
tent of this relationship.

Methods

Ratings for extent of injury were 
made May 17, 1951, on a score from 
1 to 4 as follows:

1. None to very light.
2. Light—some twigs up to Vi”  

diameter killed.
3. Medium—twigs up to 2" diameter 

killed or over 25% of terminal shoots— 
no framework injury.

4. Severe—--twigs over 2 "  diameter 
killed and over 75% of terminal shoots 
—framework of tree badly hurt.

A typical tree given the score of 4 
is shown in Figure 1, with less injured

trees in the background. Data were 
subjected to analysis of variance to 
determine the differences that were 
statistically significant.

At the Quincy orchard, the trees had 
been fertilized experimentally with 0, 
5, or 10 lbs. per tree of muriate of pot
ash in all possible combinations with 
0, 20, or 40 lbs. of superphosphate per 
tree in a factorial design. The fertilizer 
was applied annually under the branch 
spread in early spring. The trees were 
set on newly cleared land in 1937 and 
the fertilizer treatments made from 
1946 to 1950. Previous to this experi
ment, intercrops or legume covers were

IIR i 1* Moore tri*e hliowing severe winter In jury, 
North Florida Experim ent Station , June 1 9 5 1 .
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Fig. 2 . Crimson clover cover crop in orchard at North Florida Station, April 1 9 5 2 . Tree in the 
foreground is typical o f those in potash plots which showed little  winter in ju ry .

grown under commonly recommended 
practices. There were 10 replications 
of each treatment, in single tree plots, 
making 90 trees altogether in the ex
periment.

In the Monticello orchard, there were 
three treatments as follows:. (1 ) Zinc 
sulfate, 2 lbs. per tree annually; (2) 
same amount of zinc sulfate plus 2 lbs. 
nitrogen and 2 lbs. P20 5 per tree; (3) 
same as treatment 2, plus 4 lbs. K 20  
per tree annually. The trees were set 
in 1912 and the fertilizer treatments 
made from 1941 to 1949. There was 
a total of 14 trees in treatment 1, and 
20 each in the other two treatments 
planted in 5 replicated blocks.

Samples for leaf analysis had been 
taken in the Quincy orchard in Sep
tember, 1949, and were taken again in 
September, 1951, to check the uptake 
of applied elements as related to treat
ment. Composite leaf samples had 
been taken in the Monticello orchard 
in mid-September of 1949 and 1950.

Results and Discussion

The injury scores in the Quincy or
chard are summarized in Table I, to

gether with previous fertilization treat
ment and nut yields in 1950. In the 
same table the trees are grouped by 
class of injury which brings out the 
differences more strikingly. The potash 
applications were effective in reducing 
the injury while the phosphate appli
cations had very little effect. There 
was no indication of an interaction be
tween potash and superphosphate in 
extent of injury. It may be noted that 
the group having the most injury had 
the lightest crop, indicating that heavy 
crop yield was not a controlling factor.

In the Monticello orchard, as shown 
in Table II, the least injury was found 
in the group of trees in treatment 3, 
which received potash. The most in
jury occurred in the group receiving 
treatment 2, which was identical except 
for the omission of potash. The experi
mental design does not permit as satis
factory statistical evaluation as at 
Quincy but supports the same con
clusions in every way. The possible 
effect of extra nitrogen in delaying 
dormancy and causing greater injury 
would seem to explain the differences 

( Turn to page 48)



What Shall We Hat?

By 3 i rman £  6  ear 
Soils Department, Rutgers University, New Brunswick, New Jersey

SEVERAL months ago the New 
York Sunday Times carried an 

editorial on “We Multiply.” After 
pointing out that the population of the 
United States had increased 5,672,000 
since 1950, the editor went on to say 
that this increase was a sign of national 
health. “So far,” he concluded, “our 
population is not pressing too hard on 
the means of subsistence.”

With this everyone will agree. But I 
was troubled by the editor’s compla
cency. So I wrote to him, asking 
whether he had “reached any decision 
as to the population figure at which 
the pressure might be greater than 
would be desirable.” The last sentence 
of his reply was: “It is conceivable that 
we might find ways of producing food 
and other necessities that would permit 
a vast increase in population, but we 
have to leave that question to experts 
like you.”

I am still disturbed, particularly 
about the worthy editor’s “vast in
crease in population.” Just how many 
people do we want in the United States? 
Should we let Nature take her course, 
and possibly even encourage her to do 
more along this line? Maybe so. But, 
in my opinion, we should instead be 
doing some intelligent thinking about 
how to keep our population within 
reasonable bounds. I hope it will never 
exceed 200,000,000 people.

This does not mean that I think this 
is the limit of our capacity to provide 
abundant supplies of good food. About 
a year ago I found myself saying that 
“the soil of this great land of ours is 
capable of producing food in abundance 
for one billion people.” Later, I learned 
that Daniel Lee, the first professor of

agriculture at the University of Georgia, 
had made virtually the same statement 
a century earlier, in the 1852-3 Report 
of the Commissioner of Patents. Lee 
said: “We have a continent for the basis 
of agricultural operations, embracing 
climates and physical and material re
sources, equal to the wants of a thou
sand millions of prosperous and happy 
people.” Since Professor Lee’s day, our 
food and other wants have increased, 
but so also has our capacity to satisfy 
them.

Expansion Necessary

Just how would we proceed to get 
ready to feed one billion people? We 
would have to expand our operations 
both horizontally and vertically. We 
would have to farm farther up the hill
sides, farther toward the desert, and 
farther into the swamps. We would 
have to reclaim land from the sea about 
our shores. Flood waters would have 
to be stored upstream for release as 
needed. Additional water would have 
to be milked from the clouds. Erosion 
would have to be brought under vir
tually complete control. Much larger 
quantities of nitrogen would have to 
be captured from the air. Tremendous 
tonnages of liming materials and fer
tilizers would have to be applied. Much 
more attention would have to be given 
to controlling trace-element deficiencies, 
which become ever more serious as 
yields are raised to higher levels. All 
animal and human wastes would have 
to be saved for use on the soil. The 
ocean would have to be tapped for 
water and mineral elements, and for 
more of its food resources.

Meanwhile, fundamental changes in
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our food habits would, of necessity, have 
taken place. We would have become 
accustomed to eating much more bread, 
potatoes, rice, grits, soybeans, and veg
etables, and much less meat, eggs, and 
milk. Even so, it would not be sur
prising if many millions of our poorer 
people would have to go to bed hungry 
every night, as they do now over vast 
areas in the Orient.

If the curve of population growth 
flattens out at about 200,000,000 people, 
the food problem can be readily solved. 
We are now harvesting crops from 
about 360 million acres of land. Some 
20 million more acres can be added 
by irrigation. Probably another 20 
million acres can be reclaimed from 
swamps without undue expense. And, 
when conditions require it, large addi
tional acreages of marginal land can be 
brought into crop production by bull
dozing, bushwacking, contouring, and 
stripcropping, and by a variety of other 
means. It seems probable that, if the 
need arises, we can increase our area of 
cropped land to around 500 million 
acres.

To Raise Yields

For the moment, our greatest oppor
tunity lies in vertical expansion—in 
stepping up acre yields on the better 
land that is already being cropped. 
And it must be kept in mind that there 
are large acreages of improvable graz
ing land that lie outside of what is 
known as “cropland.” To raise yields, 
whether on cropland or pastures, calls 
for the use of improved hybrids and 
strains of plants, better control of in
sects, diseases, and weeds, better systems 
of land management, and increased use 
of soil amendments.

At this point I want to call special 
attention to the troublesome problem of 
overcoming the serious need for nitro
gen of virtually every acre of land that 
lies between the Atlantic and the Pa
cific Oceans. This applies not only to 
the cropped land but, and even more so, 
to the grasslands. Large acreages of 
our grazed lands need to be freed of 
brush and to be reseeded to improved

grasses. These grasses need to be regu
larly fed with phosphate and nitrogen. 
In the more humid areas, where clovers 
can be made to supply part of the ni
trogen, limestone and potash also are 
required. But a surprisingly large part 
of even our mixed grass and clover 
swards respond to the use of heavy 
doses of extra nitrogen. And virtually 
all intensively and extensively grazed 
grasslands, whether they are located in 
the humid regions or the semi-humid- 
arid regions, show phenomenal response 
to fertilizer nitrogen.

It is now quite well established that, 
if other limiting factors, including 
moisture, are largely eliminated, each 
pound of extra nitrogen, up to as much 
as 400 pounds an acre annually, can be 
expected to add from 40 to 50 pounds 
dry weight of grass. In the drier re
gions, dry-weight increases may be less 
than this, but the reduction will be 
compensated for by a higher content of 
protein. On the corn crop, each extra 
pound of nitrogen, up to 100 pounds 
an acre, can be expected to give one- 
third to one-half bushel of grain. For 
wheat and other small grains, each 
extra pound of nitrogen, up to 50 
pounds an acre, will yield an extra 15 
to 20 pounds of grain.

Such increases for nitrogen applica
tions apply much farther west and 
southwest than most people realize. 
Much of the drouth damage to grass 
crops, including corn, grain sorghums, 
and small grains, as well as pasture 
grasses, is due to nitrogen deficiency. 
When the plow depth or more of soil 
dries out thoroughly, bacterial processes 
virtually cease, and very little organic- 
matter nitrogen is made available for 
crop use. At this point fertilizer nitro
gen comes into play, as long as plant 
roots have water at their disposal in 
the lower soil horizons.

Phenomenal effects from clovers are 
frequently noted when they are lib
erally fertilized with phosphate and 
potash and grown in association with 
grass on nitrogen-starved land. Under 
such conditions some of the nitrogen
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that is fixed by the nodule bacteria es
capes into the surrounding soil, with 
the result that the grass turns dark 
green and grows luxuriandy. Such 
effects are especially noticeable in the 
more humid Coastal Plain regions of 
the Southern States. Often scattered 
crimson clover plants are surrounded 
by spots of luxuriant green grass similar 
to those noted where animals have 
urinated.

But it must be kept in mind that 
there are vast areas of grazing land in 
the United States where legumes are 
entirely absent from the sward. Where 
does the grass in these areas get its 
nitrogen? It gets a little by way of 
the limited amount of rain that falls. 
A little more is supplied by the non- 
symbiotic nitrogen-fixing bacteria, which 
feed on the organic matter that is left 
in the soil by grass roots. The grazing 
animals return, through their urine and 
feces, about 75 per cent of the nitrogen 
they consume. And every point at 
which they stop to urinate is plainly 
marked. In other words, the whole 
grassland area, from the Great Plains 
westward, is being operated under con
ditions of nitrogen starvation. This 
means both low yields of grass and low 
protein values.

Other Fields of Research

A soils man like myself, whose pri
mary concern is with the soil, and the 
means by which its productivity can be 
increased, is quite likely to overlook 
possible developments in other fields of 
research, as applied to agriculture, that 
have great added importance. Some of 
these merit special mention. Thus only 
a few of the possibilities in breeding 
plants and animals for increased yield 
potentialities have, so far, been realized. 
But sufficient work has been done with 
hybrid corn and hybrid hogs to enable 
us to see what can be accomplished by 
this type of research. The introduction 
of antibiotics into feeds has resulted in 
greatly increased efficiency in pig and 
poultry production. And, no doubt, 
much more can be accomplished in this

field of study. There is reason to be
lieve that antibiotics may have great 
supplemental value in controlling plant 
diseases. Tremendous advances have 
been made in the development of or
ganic insecticides, fungicides, and weed- 
icides. They are now being applied 
even to such large-acreage crops as corn 
and small grains. Recent developments 
in machinery permit much less costly 
and more effective land-clearing, land- 
management, and cropping procedures.

At this point it may be well to remind 
ourselves that we are interested not 
only in the quantity of food at our dis
posal, but in the quality of the food 
we eat as well. If we found it neces
sary to live largely on grain itself rather 
than on the animal products that can 
be produced by feeding it to livestock, 
we could meet minimum needs of 
many more millions of people. But we 
are accustomed to meat, eggs, and milk, 
in abundance. And our whole food- 
producing and food-processing economy 
is built on the assumption that we shall 
be permitted to enjoy these high-pro- 
tein quality foods in abundance. In 
other words, we have heavy investments 
in equipment and buildings for live
stock farming, we have enormous proc
essing plants for livestock products, we 
have trains of refrigerator cars and fleets 
of refrigerated trucks for their trans
portation, we have well-developed in
spection services for quality control, and 
virtually every household is equipped 
with a refrigerator, often with a quick- 
freeze unit, in which these highly per
ishable products are being stored. It 
does not seem likely that we shall soon 
be willing to give up these quality 
foods. And there seems little reason to 
believe that we shall have to do so in 
any very near future.

Apart from our desires for and bene
fits from high-quality animal-protein 
foods, there are highly important rea
sons for an animal agriculture. It per
mits of storing large reserves of food 
and of soil fertility that can be con
sumed in case of necessity, as in time 
of widespread drouth or war, or of
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both, should they ever occur at the same 
time. It is my considered opinion that 
we would do well also to develop large 
forest reserves for food-storage pur
poses. And we should have a national 
research program designed to improve 
our knowledge of how to transform 
wood into yeast proteins. Should a 
serious food shortage ever develop, 
either temporarily or permanently, we 
would then be prepared to proceed 
to put this process into operation.

The final answer to the problem of 
producing much larger amounts of 
food will be found in the use of much 
greater amounts of the vast untapped 
supplies of energy that surround us. At 
the moment we are depending pri
marily on stored energy derived from 
the sun. These energy resources con
sist mostly of coal, petroleum, natural 
gas, oil shales and tar sands. Over 
95 per cent of the known reserves of 
these materials is still available for use.

New Developments

But rapid strides are being made in 
the development of atomic energy. En
gines are being designed for convert
ing the rays of the desert sun into me
chanical energy. And there is great 
hope that the secret of photosynthesis 
by green plants can be unlocked. Re
cently a meeting was held in New York 
City to discuss chlorophyll and its close 
relative, chlorophyllin, the widely ad
vertised deodorant. In a report of this 
meeting in the December 15, 1952, 
issue of Chemical and Engineering 
News one finds this statement: “It does 
not require too great an imagination 
to conceive that, once we are able to 
understand the key features of photo
synthesis, we shall be able to use not 
merely the 1 to 3 per cent of the sun
light that plants use, but much more 
of this energy. We shall be able to 
make pigments that can absorb all 
portions of the sun’s spectrum with 
great efficiency. We may then be able 
to produce electrons having potentials 
even greater than those of the hydro
gen electrode. The energy of the sun

light could then supply us with un
limited amounts of pure hydrogen and 
oxygen for heat and for synthetic chem
ical transformations. Then surely we 
would have harnessed the sun for the 
betterment of mankind.”

But, in closing this, I would remind 
you that most of the world’s wars and 
related problems have arisen because 
of hunger, or the fear of it. The 
Four Horsemen of the Apocalypse— 
War, Famine, Pestilence, and Death 
—still stand by, ready to destroy us. 
The 36 billion acres of land on. this 
planet would appear to be adequate for 
feeding several times the 2Vz billion 
people who inhabit it. But the greater 
part of this land is too cold, too wet 
and hot, too dry, or too rough to be of 
any great use for agriculture, at least 
until much larger energy resources 
than we now have are at our disposal.

We are indeed fortunate that about 
one fourth of the 1,903,000,000 acres 
of land in continental United States 
is capable of being cropped. We can 
feed many more people than we now 
have in this country, and we can feed 
them well. But present population 
growth in the United States is at the 
rate of 1.7 per cent a year. Of the 25 
million world increase in population 
yearly, the United States is contributing 
10 per cent.

As the editor of the New Yor\ Times 
said, “Population increases are, within 
limits, a sign of national health. It 
would be unscientific to say that babies 
are born in the United States because 
they like it here, but somehow one gets 
that feeling about it. This is a good 
place to live and an increasing number 
of people are living here.”

Yes, all this is true. And we can 
feed them, and feed them well—up to 
a point. But if we are as intelligent 
a people as we think we are, we will 
not tempt Fate by encouraging popu
lation growth to the point that it gets 
out of hand. I think we can feed one 
billion people, and feed them well, if 
we have to do it. But I also think that 
200,000,000 is enough for this country.



Fig. 1 . Not so tem peram ental as peanuts, soybeans respond to applications o f potash. They do 
best, however, when the soil has been properly lim ed. The above picture shows an eastern Carolina 
soybean field which has had the two matc^rials applied to the soil. Note the trem endous production 
o f forage. The beans are used in North Carolina as a late summer grazing erop fo r livestock, fo r 
hay, fo r  silage, and fo r  seed. Eastern Carolina is r«*garded a natural home for soybean production. 
(P h oto  by John  M attox.)

It Takes a Wise Man
3 .  J 4 .  p e r

N orth Carolina State College, Raleigh, N orth Carolina

E E. PARKER, JR., works in a 
i peanut-growing county. He has 

a trained mind, but he is of the opinion 
that it takes more than a trained mind 
to be sure of what may happen with a 
crop of peanuts. Last year, for in
stance, growers in one part of Hertford 
County, where Mr. Parker works as an 
assistant farm agent, harvested yields 
of around 30 bags to the acre, while 
growers in another part of the same 
county “picked” only 12 to 15 bags 
an acre. The exasperated Mr. Parker 
asserted that if Socrates were here to

philosophize in this modern day, the 
learned Greek would make an observa
tion something like this: “Unless you 
are anxious to fool yourself, never at
tempt to estimate your peanut crop 
until the last acre has been threshed.” 

In fact, it is only recently that any
one in authority would attempt to give 
definite information about growing the 
crop. North Carolina is developing 
two new varieties, known lor the pres
ent as No. 1 and No. 2. The two va
rieties have a higher quality meat con
tent than some of the old farmer stock
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and sold for $3 more per bag last season. 
They outyielded the old Adkin Runner 
and Virginia Bunch by three to four 
bags an acre right along.

This temperamental crop responds 
to various treatments one year and fails 
to respond another year. Almost al
ways, however, proper dusting with the 
copper-sulphur dusts during the grow
ing season will control leafspot, add to 
the yield, provide a better hay, and 
make for a better all-around crop. Per
haps the main problem connected with 
growing the crop, however, is with 
fertilization. It’s the third "most valu
able cash crop in the State. In 1953, 
the growers planted 175,000 acres that 
sold for over $20 million. But the 
trouble is, the average acre yield of 
peanuts remains where it was 40 years 
ago, while that of other cash crops has 
gradually climbed.

The North Carolina Experiment Sta
tion has been conducting some careful 
research with peanuts for the last few 
years and expects soon to have facts 
available that will help the grower out

of his old hit-or-miss methods. In fact, 
enough information has been gathered 
to permit the departments of agronomy, 
agricultural engineering, entomology, 
and plant pathology to issue Extension 
Circular 257 as a “Peanut Production 
Guide.” The authors recognize in this 
guide that among the main factors 
affecting the peanut yield, nothing is 
more important than fertilization. The 
principal problem here is supplying 
enough potash and calcium. Other 
fertilizing materials seldom increase 
the yield if peanuts are grown in rota
tion with such well-fertilized crops as 
corn or cotton.

According to the research folks, pea
nuts have the reputation of being hard 
on the land. But where diseases and 
nematodes are controlled, this harmful 
effect is mainly the result of the peanut 
plants removing huge amounts of pot
ash from the soil. The State Soil Test
ing Laboratory reports that two thirds 
of all soil samples sent in from the nine 
principal peanut-growing counties of 

( Turn to page 46)

Fig. 2 .  The soybean plant seen above illustrates the results o f proper breeding and good fertilizing. 
The picture shows a variety being bred at the McCullers Branch Station o f the North Carolina Agri
cultural Experim ent Station . I f  the selection continues to give promise, it may be released as a new 
variety within the next two years. (P h oto  by John  M attox.)



Response of New Wheat Varieties 
to Fertilizers in Pncket Area

By JJ. /?. o
Agronomy Department, Purdue University, Lafayette, Indiana

H EA T in the Pocket Area re
sponds well to fertilizers. Prob

ably 90% of the wheat fields in this 
area (8 counties in southwestern In
diana—Daviess, Gibson, Knox, Pike, 
Posey, Sullivan, Vanderburgh, and 
Warrick) would suffer greatly from the 
lack of plant food if it were not added 
to the soil for each year’s crop.

Wheat plants are not 100% efficient 
in extracting nutrients from the soil, 
and it becomes necessary to supply to 
the soil each year more plant food than 
the crop removes. The approximate 
amount of plant food or fertilizers to 
be added for maximum results depends, 
or course, on how much plant food 
there is available in the soil. Soil tests 
are the best means of accurately deter
mining the pH and the approximate 
amounts of phosphorus and potash in 
the soil which are extractable by plants.

Tissue tests provide excellent diagnostic 
information on the growing plants. 
Corn is the best indicator crop in this 
area, and many farmers observe the 
conditions of their corn fields in order 
to determine whether their soils lack 
nitrogen, phosphorus, or potash. De
ficiency symptoms are more easily seen 
in corn than in wheat.

Use of Nitrogen

Yields from approximately 200,000 
acres of land seeded to wheat in this 
area were 15 bushels per acre in 1930 
when practically no nitrogen and very 
little potash were used by wheat pro
ducers. In 1946, producers in the area 
used approximately 200 tons of nitro
gen material. In 1948, for a demon
stration 1,200 tons of nitrogen carriers 
were used by 2,000 farmers selected by 
their County Agricultural Agents. The

T a b l e  I . — S u m m a r y  o f  S o i l  T e s t s — P h o s p h o r u s  a n d  P o t a s h  ( P u r d u e  L a b o r a 
t o r y  T e s t s )  J u l y  1 , 1 9 4 6 -N o v e m b e r  1 5 , 1 9 5 2

PHOSPHORUS

POTASSIUM 
(Read down)

(Read across)
Very
high High Medium Low Very

low Total Per
cent

Very high.......................... 3 8 4 19 14 48
82

8  8
High................................... 2 8 16 32 24 15.1
Medium............................ 7 4 10 27 17 65 1 1 . 1
Low.................................... 0

3
4 13 41 61 119 2 2 . 0

Very low........................... 8 16 62 151 240 43 .0

T otal........................... 15 32 59 181 267 554 1 0 0 . 0

Percentage........... 2 .7 6 . 0 1 0 . 6 32.6 48.1 1 0 0 . 0
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first requirement of cooperators was 
that they must have applied sufficient 
phosphorus and potash at seeding time, 
which was at least 500 poilnds of a high 
phosphate and potash analysis approxi
mating 60 pounds of each per acre.

Reports from 300 of the 2,000 pro
ducers indicated that on their field tests 
they received 7 bushels of wheat per 
acre as an increased yield due to 35 
pounds of nitrogen per acre, coupled 
with the 60 pounds of phosphorus and 
60 pounds of potash. Legumes seeded 
in the wheat made excellent growth on 
fields where nitrogen, phosphorus, and 
potash had been applied and where 
the pH of the soil was high enough to 
promote the production of deep tap- 
rooted legumes such as sweet clover and 
alfalfa. Many stands of legumes fail 
because of a lack of potash.

T a b l e  II.— S o il  A c i d i t y  T e s t s — S u m 
m a r y  o f  p H  T e s t s  i n  P o c k e t  A r e a  
( P u r d u e  L a b o r a t o r y  T e s t s ) J u l y  1, 
1 9 4 6 -N o v e m b e r  1 5 , 1 9 5 2

No. Samples Per cent pH Range
73 1 2 . 8 7 .0

229 40.1 6 .4 -6 .9
187 32 .8 5 .8 - 6 .3
67 11.7 5 .0 -5 .7
15 2 . 6 3 .6 -4 .9

517 1 0 0 . 0

It appears from the results of these 
517 tests that approximately one half 
of the soils have a pH below 6.8 and 
hence are too acid for the efficient pro
duction of sweet clover and possibly 
alfalfa. Many indications point to better 
yields of corn and wheat with a pH of 
6.7-7.0.

Farm er Experience

Fertilizer tests together with soil 
and tissue tests on each field and farm 
help producers to more accurately 
apply the most profitable amount of 
fertilizer. Wheat producers in the 
Pocket Area agree that seeding time is 
the best time to apply enough plant food 
to grow the highest yield of wheat pos

sible and still leave enough phosphate 
and potash in the soil to grow a good 
crop of deep tap-rooted legumes. These 
legumes help to build humus in the 
soil and they also help to carry plant 
food down deep into the subsoil. Deep 
tap-rooted legumes provide better ver
tical drainage in the soil by punching 
holes 2 to 4 feet deep through com
pacted plow soil layers and tight sub
soils. These legumes do not send stor
age roots down into acid soils. Tests at 
the Purdue Agronomy Farm show that 
corn yields were increased by 28 bushels 
following sweet clover.

Farmers, during the past 6 years, 
have observed demonstration plots on 
farms in each of the 8 counties and 
many have adopted the practices which 
were demonstrated to be profitable on 
these farms. Vigo, a new soft red 
winter wheat released by Purdue in 
1946, is now being grown on 80 per 
cent of the farms in the area. Vigo has 
spread rapidly in Illinois, Arkansas, 
Missouri, Ohio, Pennsylvania, Tennes
see, and Kentucky.

Robert Doades, R. R. Washington, 
Daviess County, applied 700 pounds 
of 10-10-10 when he seeded his wheat 
and harvested 50 bushels. He had ob
served the performance of wheat in the 
test plots in Daviess County and de- 
dided to try the program himself. “We 
will use 10-10-10 exclusively from now 
on,” was Mr. Doades’ comment. Soil 
on his farm has a pH of about 6.5 to 
6.8 and he is building organic matter 
into his soil each year.

Bernard Wagner, R. R. 2, Chandler, 
Warrick County, harvested 49 bushels 
of Seneca wheat from a section of his 
field where he applied 50 pounds of 
nitrogen, ammonia form (liquid), 100 
pounds of phosphate, and 100 pounds 
of potash at seeding time. In the fall 
of 1953,.Mr. Wagner adopted the same 
procedure which Mr. Doades is using 
and applied 70 pounds nitrogen 
(liquid), 70 pounds phosphorus, and 
70 pounds potash at wheat seeding 
time.

(Turn to page 44)
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A bove: Maynard Bcrtsch , D irector WLS Farm  Hour, inspects K nox, a newly released, high-yielding, 
short-strawed, soft red winter wheat, in fu ll head May 1 . O ther varieties were 10  days later.

Below : Leroy Tade, V incennes, Indiana, is proud o f his wheat which was fertilized with 1 0 0  lbs. 
N, 1 0 0  P , and 1 0 0  lbs. K at seeding tim e and yielded 6 4  bu. per acre.

mm
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A bove: The entire  field except the d rill width ( l e f t )  received 6 0  lbs. N, 1 0 0  P , and 1 0 0  lbs. K  
at seeding; tim e and yielded 4 9  bu. in 1 9 5 3 . The control strip yielded only 2 4  bu.

B elow : Burning cobs or straw is a poor practice. Crop residues should be returned to the land 
to help feed the soil organisms or be fed to livestock to produce m eat.
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A bove: Straw from  a 35-bushel yield o f Vigo was removed a fter com bining to perm it light to reach 
the legume seedlings. They probably would have been smothered had the straw not been removed.

B elow : Some producers stack baled straw in the field and deliver it to straw yards la ter. This stack 
contains p lant food equivalent to about 4 0  (1 0 0 - lb .)  bags o f a 1 0 -3 -1 5  fertilizer.
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L e f t :  Chris V ieck, Vin
cennes, Indiana, shows 
root growth on a lfa lfa  
( 2  years o ld ). A lfalfa 
tap roots, like  those o f 
sweet clover, punch holes 
through plow pans, pro
vide better aeration fo r 
soils, and help place 
fertilizer deep in the 
soil.

B elow : Evergreen sweet 
clover, seeded in Vigo 
wheat in March 1 9 5 2 . 
T he stand was about 4  
plants per square foot 
and roots were %  to %  
inches in diam eter and 
3  to 4  feet long.



11 H f, P f i l/ p r  cover illustration shows a method of testing soils for
■j I I wIj I  available potassium when diagnosing soil and crop problems

P i c t U r C  *n t îe ^  *s a very convenient procedure to test samples
from the soil profile cores obtained with the sampling tubes 

directly under the plants on which plant tissue tests are being made.
Although this potash soil test is semi-quantitative, it is sufficiently accurate and 

useful: (1 ) to determine the relative amounts of available potassium in the top- 
soil and subsoil under investigation; (2 ) when combined with the plant tissue 
tests, the sufficiency of potash in applied fertilizers can be determined, and also, 
whether adverse physical soil conditions are affecting the absorption of potassium 
by the plant’s roots which function only with oxygen in the root zone.

Quite often the soil tests indicate what appears to be an adequate supply of 
available potassium in the soil, but the tissue tests show deficient amounts in 
the plants. It is then that the cause of the deficiency symptoms is related to the 
physical soil conditions which affect the absorption of potassium by the plants. 
Soil crusting and compactions cause poor aeration and drainage and thereby inter
fere with the intake of potassium by the plant roots under these adverse soil 
conditions. Accordingly, a combination of soil and tissue tests is necessary 
to get first-hand evidence in any field for adjusting the amounts of potash 
fertilizers needed for subsequent crops, and also for changing the soil-management 
program itself. Deep tillage and the growing of well-fertilized, tap-rooted legumes 
in the rotation have proven to be very profitable in correcting these adverse 
soil physical conditions.

Interpretation of Tests

iSampler Tube to L e f t :  This soil core was obtained in a row of second-year 
corn plants at the ear-stage of growth. The plants were fertilized with 150 lbs. 
4-16-16 in the row at planting time and sidedressed with 100 lbs. N at last cultiva
tion. It is a dark silt loam and the test samples were taken at the 3-inch and 
10-inch levels.

By comparing the contents of Funnel Vials Nos. 1 and 2 with the T E ST  
CH A RT it is seen that a medium test at the 3-inch and a very low  test at the 10- 
inch level were obtained. Laboratory analyses on similar samples indicated 100  
lbs. and 20-40 lbs. of available potassium, respectively. The amounts are inade
quate and accounted for the typical “edge-scorch” symptoms shown by the lower 
leaves on the plants.

Sam pler Tube to R ight: This light silt loam sample was obtained in a row 
of third-year corn plants, also at the ear-stage of growth but in a very healthy 
condition. During the past three years the corn grown in this field was fertilized 
with over 300 lbs. of potash in 10-10-10 fertilizers.

Again compare the contents of Funnel Vials Nos. 3 and 4 with the T E ST  
CHART. In these the tests indicate very high and medium plus amounts of

31



32 B e t t e r  C rops W it h  P la n t  F ood

available potassium at the 3-inch and 10-inch levels, respectively. Laboratory 
analyses showed 460 lbs. and 140 lbs. available potash. These amounts were 
sufficient for the healthy growth of the plants at the time the tests were made. 
The tests also demonstrated that potash moves slowly downwards into the subsoil 
in this field.

T est Procedure

Use sampler tube to get a core of soil 12 to 14 inches deep. Slice the core 
lengthwise and observe any differences in texture. Allow the soil to dry and 
then use either the brass soil meter or aluminum teaspoon to place the equivalent 
of one teaspoonful into each vial. Add 10 cc. of Potash Reagent No. 1 and shake 
well for one minute. Filter the extract into the funnel tube and obtain 5 cc. of 
clear solution. With pipette add slowly 2x/z cc. of Potash Reagent No. 2 and 
then mix quickly by pouring into a clean vial and return to funnel tube. Allow 
to stand about 3 minutes and then compare the turbidity of the solution with 
the chart. Note: Keep Reagent No. 1 cool during hot weather in the field.

T est Solutions

Reagent N o. 1 is prepared as follows: Dissolve 5 grams of sodium cobaltinitrite 
and 30 grams of sodium nitrite in distilled water, add 5 cc. of glacial acetic acid, 
make to 100 cc. volume, and allow to stand for several days. Add 5 cc. of this 
solution to a solution of 15 grams of sodium nitrite in 100 cc. of distilled water 
and adjust to pH 5.0 with acetic acid. Sodium cobaltinitrite from different 
sources has been found to vary widely in cobalt content. The directions given 
here are based on the use of the “Baker’s Analyzed” product. Cobaltinitrite con
centration is an important factor in determining the sensitivity of the test. (Purdue 
Station Bui. 584, Dec. 1952).

Reagent N o. 2—Isopropyl alcohol (anhydrous).

Equipment

The soil samplers can be purchased from either the Elano Corporation, Xenia, • 
Ohio, or the Ken Standard Company, Evansville, Indiana. The latter company 
also manufactures the brass soil meter. All of the other supplies—calibrated 
vials, funnel vials, filters, pipette, test chart, and reagents are available from the 
Department of Agronomy, Purdue University, Lafayette, Indiana.

These tests can be very helpful to growers who want to obtain information _ 
on a growing crop, especially after they have obtained a little experience in 
running and interpreting the tests. The procedure should encourage them to 
take advantage of the official soil-testing laboratories to get more complete tests 
on their field crop acreages.

P r o g r e s s  A man-hour of farm work today turns out three times as much 
food grains as 40 years ago, twice as much feed grains, three-fourths 

more fruit and tree nuts, and about half again as much milk, poultry products, 
cotton, and truck crops' A man-hour of farm work today produces about 2^  
times as much food (production) as it did in 1910. Four decades ago one person 
engaged in agriculture produced enough food and fiber to provide for himself 
and six other persons. Now he produces enough for himself and 17 other persons.
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Cotton Tobacco 
Cents Cents

Potatoes
Cents

Sweet
Potatoes

Cents
Corn
Cents

Wheat
Cents

Hay 1 Cottonseed 
Dollars Dollars Truck

Crop Year per lb. per lb. per bh. per bu. per bu. per bu. per ton per ton Crop.'
Aug.-July ......... July-June July-June Oct.-Sept. July-June July-June July-June

Av. Auk. 1909-
July  1 9 1 4 .. . 12 .4  10 .0 69 .7 8 7 .8 6 4 .2 8 8 .4 11.87 22 .55

1927.................... 2 0 .2  20 .7 101.9 109.0 8 5 .0 119.0 10.29 34.83
1928.................... 18 .0  2 0 .0 53 .2 118.0 8 4 .0 9 9 .8 11.22 34 .17
1929.................... 16 .8  18.3 131.6 117.1 7 9 .9 103.6 10 .90 30 .9 2
1930...................... 9 .5  12 .8 9 1 .2 108.1 5 9 .8 67.1 11.06 22 .04
1931.................... 5 .7  8 .2 4 6 .0 7 2 .6 3 2 .0 3 9 .0 8 .6 9 8 .9 7
1932.................... 6 .5  10 .5 3 8 .0 54 .2 3 1 .9 3 8 .2 6 .2 0 10.33
1933.................... 10 .2  13 .0 8 2 .4 69 .4 52 .2 7 4 .4 8 .0 9 12 .88
1934.................... 12 .4  2 1 .3 4 4 .6 7 9 .8 81 .5 8 4 .8 13 .20 33 .0 0
1935.................... 11.1 18 .4 59 .3 7 0 .3 65 .5 8 3 .2 7 .5 2 3 0 .54
1936.................... .12.4 2 3 .6 114.2 92 .9 104.4 102.5 11 .20 33 .3 6
1937.................... 8 .4  2 0 .4 5 2 .9 7 8 .0 5 1 .8 9 6 .2 8 .7 4 19.51

8 .6  19 .6 55 .7 6 9 .8 4 8 .6 5 6 .2 6 .7 8 21 .79
9 .1  15 .4 69 .7 7 3 .4 5 6 .8 69 .1 7 .9 4 21.17

1940.................... 9 .9  16 .0 54 .1 8 5 .4 6 1 .8 6 8 .2 7 .5 9 21.73
1941.................... 17 .0  2 6 .4 8 0 .8 92 .2 75 .1 9 4 .4 9 .7 0 47 .65
1942.................... 19 .0  3 6 .9 117.0 118.0 9 1 .7 110.0 10 .80 45.61
1943.................... 19 .9  4 0 .5 131.0 206 .0 112.0 136.0 14 .80 52 .10
1944.................... 2 0 .7  4 2 .0 150.0 190.0 109.0 141.0 16.50 52 .7 0
1945.................... 2 2 .5  3 6 .6 143.0 204 .0 127.0 150.0 15 .10 51 .10
1946.................... 3 2 .6  3 8 .2 124.0 218 .0 156.0 191.0 16 .70 72 .0 0
1947.................... 3 1 .9  3 8 .0 162.0  * 217 .0 2 16 .0 229 .0 17.60 85.90
1948.................... 3 0 .4  4 8 .2 155.0 222 .0 129.0 200 .0 18.45 67 .20
1949.................... 28 .6  4 5 .9 128.0 214 .0 124.0 188.0 16.50 43 .4 0
1950.................... 40 .1  5 1 .7 9 1 .7 173.0 153.0 200 .0 16 .70 86 .50
1951.................... 3 7 .9  51.1 163.0 304 .0 166.0 2 11 .0 19.50 69 .30
1952 ................... 3 6 .9  5 0 .0 196.0 331 .0 157.0 209 .0 21 .05 7 0 .0 0
1953

January........ 29 .79  4 6 .2 206 .0 386 .0 148.0 210 .0 21 .65 65 .30
February.. . . . 30 .19  3 6 .7 179.0 384 .0 143.0 205 .0 20 .85 64 .50
M arch........... . 31 .52  ___ 165.0 401 .0 146.0 210 .0 19.65 63 .6 0
A pril.............. . 31 .45  ___ 134.0 409 .0 146.0 208 .0 18.85 63 .10
M ay ............... . 31 .73  5 1 .5 115.0 4 13 .0 149.0 206.0 17.95 61 .80
Ju n e ............... . 31 .51 5 1 .0 102.0 3 98 .0 146.9 188.0 16.05 61 .20
Ju ly ................ . 31 .87  51 .2 9 5 .5 402 .0 147.0 187.0 15.45 59.00
August.......... . 32 .77  51 .3 91 .4 350 .0 148.0 186.0 15.85 56 .70
September. . . 33 .0 9  5 7 .6 . 9 8 .9 264 .0 150.0 192.0 16.15 51 .50
October......... . 32 .4 6  52 .6 89 .7 233 .0 134.0 194.0 16.45 52 .40
N ovem ber.. . 31 .82  42 .3 91 .6 232 .0 133.0 200 .0 17.25 53 .40
Decem ber.. . . 30 .7 3  4 9 .2 8 2 .5 246 .0 141.0 2 0 1 .0 18.25 5 3 .0 0 -----

1927....................
Index Numbers (Aug. 1909 

163 207 146 124
-July 1914 =  100) 

132 135 87 154 127
1928.................... 145 200 76 134 131 113 95 152 154
1929.................... 135 183 189 133 124 117 92 137 137
1930.................... 77 128 131 123 93 76 93 98 129
1931.................... 46 82 66 83 50 44 73 40 115
1932.................... 52 105 55 62 50 43 52 46 102
1933.................... 82 130 118 79 81 84 68 57 91
1934.................... 100 213 64 91 127 96 111 146 95
1935.................... 90 184 85 80 102 94 63 135 119
1936.................... 100 236 164 106 163 116 94 148 104
1937.................... 68 204 76 89 81 109 74 87 110
1938.................... 69 196 80 79 76 64 57 97 88
1939.................... 73 154 100 84 88 78 67 94 91
1940.................... 80 160 78 97 96 77 64 96 111
1941.................... 137 264 116 105 117 107 82 211 129
1942.................... 153 369 168 134 143 124 91 202 163
1943.................... 160 405 188 235 174 154 125 231 245
1944.................... 167 420 214 216 170 160 139 234 212
1945.................... 181 366 205 232 198 170 127 227 207
1946.................... 263 382 178 248 212 209 141 319 182
1947.................... 257 380 232 248 336 259 148 381 226
1948.................... 245 482 222 253 201 226 155 298 214
1949.................... 231 459 184 244 193 213 139 192 201
1950.................... 323 517 132 197 238 226 141 384 185
1951.................... 306 512 233 346 259 239 164 307 239
1952.................. 298 500 281 377 245 236 177 310 254
1953

January........ 240 462 296 440 231 238 182 290 237
F eb ru ary .. . 243 367 257 437 223 232 176 286 237
M arch........... 254 237 457 227 238 166 282 248
April.............. . 254 192 466 227 235 159 280 204
M ay .............. 256 515 165 470 232 233 151 274 182
Ju n e .............. 254 510 146 453 227 213 138 271 270
Ju ly ............... 257 512 137 458 229 212 130 262 216
August.......... 264 513 131 399 231 210 134 251 221
September. . 267 576 142 301 234 217 136 228 159
October......... 262 526 129 265 209 219 139 232 175
November. . 257 423 131 264 207 226 145 237 186
December.. 248 492 118 280 220 227 154 235 195
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Wholesale Prices of Ammoniates * *

Nitrate Sulphate Cottonseed

Fish scrap, 
dried 

11-12%  
ammonia, 
15% bone

Tankage 
11% 

ammonia, 
15% bone 
phosphate,

High grade 
ground 
blood, 

16-17%  
ammonia,

of soda of ammonia meal phosphate, f.o.b. Chi Chicago,
. bulk per bulk per S. E . Mills f.o.b. factory cago, bulk, bulk,

unit N unit N per unit N bulk per unit N per unit N per unit N
1910-14.................... $2 .68 $2.85 $3.50 $3.53 $3.37 $3 .52
1927........................... 3 .01 2 .26 5 .07 5.87 4 .3 2 5 .70
1928.......................... 2 .6 7 2 .3 0 7 .0 6 6 .63 4 .92 6 .0 0
1929.......................... 2 .0 4 5.64 5 .0 0 4.61 5 .7 2
1930.......................... 2 .4 7 1.81 4 .7 8 4 .9 6 3 .7 9 4 .5 8
1931.......................... 2 .3 4 1.46 3 .1 0 3 .9 5 2.11 2 .4 6
1932.......................... 1.87 1.04 2 .1 8 2 .1 8 1.21 1.36
1933.......................... 1.52 1.12 2 .9 5 2 .8 6 2 .0 6 2 .46
1934.......................... 1.52 1.20 4 .46 3 .15 2 .67 3 .27

1.15 4 .5 9 3 .1 0 3 .0 6 3 .6 5
1.23 4 .1 7 3 .4 2 3 .5 8 4 .2 5
1.32 4.91 4 .6 6 4 .04 4 .8 0
1.38 3 .6 9 3 .76 3 .1 5 3 .5 3
1.35 4 .02 4.41 3 .8 7 3 .9 0

1940.......................... 1 .69 1.36 4 .64 4 .3 6 3 .33 3 .3 9
1941.......................... 1.41 5 .5 0 5 .32 3 .7 6 4.43
1942.......................... 1.74 1.41 6.11 5 .77 5 .04 6 .7 6
1943.......................... 1 .42 6 .3 0 5 .77 4 .86 6 .62
1944.......................... 1.75 1.42 7 .6 8 5 .77 4 .8 6 6.71

1.42 7 .8 1 , 5 .77 4 .8 6 6.71
1946.......................... 1.97 1.44 11.04 7 .3 8 6 .60 9.33
1947.......................... 2 .5 0 1.60 12.72 10.66 12.63 10.46
1948.......................... 2 .8 6 2.03 12.94 10.59 10.84 9 .85
1949.......................... 3 .1 5 2 .29 10.11 13.18 10.73 10.62

1.95 11.01 11.70 10.21 9 .3 6
1951.......................... 3 .1 6 1.97 13.20 10.92 10.18 10.09
1952 ......................... 3 .3 4 2 .0 9 13.95 11.27 J9.72
1953 

Jan u ary .............. 3 .3 4 2 .2 8 13.25 11.24 8 .43 8 .05
February............ 3 .34 2 .2 8 13.21 11.24 7 .75 7 .2 8
M arch.................. 3 .3 4 2 .2 8 12.69 11.24 7 .1 6 6 .56
A pril.................... 3 .3 4 2 .2 8 11.75 11.24 6 .07 6 .00
M ay ..................... 3 .3 4 2 .2 8 10.34 11.24 6 .23 6 .14
Ju n e ..................... 3 .34 2 .2 8 10.61 11.26 6 .62 6.31
Ju ly ...................... 3 .34 2 .2 8 10.34 11.15 6 .75 6 .14
August................ 2 .2 8 10.14 10.95 7.53 6 .6 8
September.......... 3 .0 9 2 .2 8 9 .82 11.04 7.51 6.91
October............... 3 .0 9 2 .2 5 9 .73 11.24 7 .9 6 7 .75
November.......... 3 .0 9 2 .22 9.61 11.24 8 .19 8 .19
December........... 3 .0 9 2 .22 9 .57 11.24 8 .5 0 9.03

1927.......................... 112
Index Numbers (1910-14 

79 145
=  100) 

166 128 162
1928.......................... 100 81 202 188 146 170
1929.......................... 96 72 161 142 137 162
1930.......................... 92 64 137 141 112 130
1931.......................... 88 51 89 112 63 70
1932.......................... 71 36 62 62 36 39

39 84 81 97 71
1934.......................... 59 42 127 89 79 93

40 131 88 91 104
43 119 97 106 131

1937.......................... 61 46 140 132 120 122
1938.......................... 63 48 105 106 93 100
1939.......................... 63 47 115 125 115 111
1940.......................... 63 48 133 124 99 96
1941.......................... 63 49 157 151 112 126
1942.......................... 65 49 175 163 150 192
1943.......................... 65 50 180 163 144 189
1944........................ 65 50 219 163 144 191

50 223 163 144 191
1946.......................... 74 51 315 209 196 265
1947.......................... 93 56 363 302 374 297
1948.......................... 107 71 370 300 322 280
1949........................ 117 80 289 373 318 302

68 315 331 303 266
69 377 310 302 287

1952......................... 125 74 399 319 288
1953 

Janu ary............ 125 80 379 318 250 229
February.......... 125 80 378 318 230 207
M arch................ 125 80 363 318 212 186
April.................. 125 80 336 318 180 170
M ay ................... 125 80 295 318 185 174
Ju n e ................... 125 80 303 319 196 179
Ju ly .................... 125 80 295 316 200 174
August.............. 125 80 290 310 223 190
September. . . . 115 80 281 313 223 196
October............. 115 79 278 318 236 220
November. . . . 115 78 275 318 243 233
December......... 115 78 273 318 252 257
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Wholesale Prices of Phosphates and Potash * *
Tennessee Muriate Sulphate Sulphate Manure
phosphate of potash of potash of potash salts

Super- Florida rock, bulk, in bags, magnesia, bulk,
phosphate, land pebble, 75%  f.o.b. per unit, per unit, per ton, per unit,

Balti- 68%  f.o.b. mines, c.i.f. At- c.i.f. At- c.i.f. At- c.i.f. At-
more, mines, bulk, bulk, lantic and lantic and lantic and lantic and

per unit per ton per ton Gulf ports * Gulf ports * Gulf ports * Gulf ports *
1910-14............... . $0,536 $3.61 $4 .88 $0,714 $0,953 $24.18 $0,657
1927...................... .525 3 .0 9 5 .5 0 .646 .924 25 .55 .586
1928...................... .580 3 .1 2 5 .5 0 .669 • .957 26 .46 .607
1929...................... .609 3 .1 8 5 .5 0 .672 .962 26 .59 .610

.542 3 .1 8 5 .5 0 .681 .973 26 .92 .618
1931...................... .485 3 .1 8 5 .5 0 .681 .973 26 .92 .618
1932...................... .458 3 .1 8 5 .5 0 .681 .963 2 6 .90 .618
1933...................... .434 3.11 5 .5 0 . 662 .864 25 .10 .601
1934...................... .487 3 .1 4 5 .6 7 .486 .751 22 .49 .483

.492 3 .3 0 5 .6 9 .415 .684 21 .44 .444

.476 1.85 5 .5 0 .464 .708 22.94 .505
1937...................... .510 1.85 5 .5 0 .508 .757 24 .70 .556

.492 1 .85 5 .5 0 .523 . 774 15.17 .572

.478 1.90 5 .5 0 .521 .751 24 .52 .570
1940...................... .516 1.90 5 .5 0 .517 .730 24 .75 .573
1941...................... .547 1.94 5 .64 .522 .780 25 .55 .367
1942...................... .600 2 .13 6 .2 9 .522 .810 25 .74 .205
1943...................... .631 2 .0 0 5 .93 .522 .786 25 .35 .195
1944...................... .645 2 .1 0 6 .1 0 .522 .777 25.35 . 195

.650 2 .2 0 6 .23 .522 .777 25.35 .195
1946...................... .671 2.41 6 .5 0 .508 .769 2 4 .70 .190
1947...................... .746 3 .0 5 6 .6 0 .432 .706 18.93 .195
1948...................... .764 4 .27 6 .6 0 .397 .681 14.14 .195
1949...................... .770 3 .8 8 6 .2 2 .397 .703 14.14 .195
1950...................... .763 3 .8 3 5 .47 .371 .716 14.33 .195
1951............. ......... .813 3 .9 8 5 .47 .401 .780 15.25 .200
1952...................... .849 3 .9 8 5 .4 7 .401 .793 15.25 .200
1953

January.......... .860 3 .9 8 5 .47 .430 .827 16.00 .210
F eb ru ary .. . . .860 3 .9 8 5 .47 .430 .827 16.00 .210
M arch............. .860 4 .2 2 5 .47 .430 .827 16.00 .210
A pril................ .860 4 .2 8 .430 .827 16.00 .210
M ay................. .860 4 .2 8 .430 .827 16.00 .210
Ju n e ................. .860 4 .2 8 .361 .708 13.44 .176
Ju ly .................. .895 4 .2 8 .396 . 768 14.72 .193
August............ .895 .396 .768 14.72 .193
September. . . .895 .396 .768 14.72 .193
October........... .895 .396 .768 14.72 .193
November. . . .895 .396 .768 14.72 .193
Decem ber.. .  . .895 .430 .827 16.00 .210

Index Numbers (1910-14 = 100)
1927 ..................... 100 86 113 90 97 106 89
1928 ..................... 108 86 113 94 100 109 92
1929...................... 114 88 113 94 101 110 93
1930...................... 101. 88 113 95 102 111 94
1931...................... 90 88 113 95 102 111 94
1932...................... 85 88 . 113 95 101 111 94
1933...................... 81 86 113 93 91 104 91
1934...................... 91 87 110 68 79 93 74
1935...................... 92 91 117 58 72 89 68
1936...................... 89 51 113 65 74 95 77
1937...................... 95 51 113 71 79 102 85
1938...................... 92 51 113 73 81 104 87
1939...................... 89 53 113 73 79 101 87
1940...................... 96 53 113 72 77 102 87
1941...................... 102 54 n o 73 82 106 87
1942...................... 112 59 129 73 85 106 84
1943...................... 117 55 121 73 82 105 83
1944.................... 120 58 125 73 82 105 83
1945...................... 121 61 128 73 82 105 83
1946...................... 125 67 133 71 81 102 82
1947...................... 139 84 135 70 74 78 83
1948...................... 143 118 135 67 72 58 83
1949...................... 144 108 128 67 74 58 83
1950...................... 142 106 112 68 75 59 83
1951.................... 152 110 112 72 82 63 83
1952.................... 158 110 112 72 83 63 83
1953

Ja n u a ry .. . . 160 110 112 76 87 66 85
February. . . 160 110 112 76 87 66 85
M arch........... 160 117 112 76 87 66 85
April.............. 160 119 76 87 66 85
M a y .............. 160 119 76 87 66 85
Ju n e .............. 160 119 66 74 56 80
Ju ly ................ 167 119 71 8t 61 82
August.......... 167 71 81 61 82
September. . 167 71 81 61 82
October......... 167 71 81 61 82
November. . 167 • • • 71 81 61 82
Decem ber.,. 167 • • • 76 87 66 85
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Combined Index Numbers of Prices of Fertilizer Materials, Farm Products
and all Commodities

Prices paid 
by farmers Wholesale 
for com- prices

Farm modifies of all com- Fertilizer Chemical Organic Superphos- 
prices* bought* moditiesf material! ammoniates ammoniates phate Potash**

192 7   141 148 139 116 89 150 100 94
192 8 ................  149 152 141 121 87 177 108 97
192 9 ................  148 150 139 114 79 146 114 97
193 0 ................  125 140 126 105 72 131 101 99
193 1 ................  87 119 107 83 62 83 90 99
193 2 ................  65 102 95 71 46 48 85 99
193 3 ................  70 104 96 70 45 71 81 95
193 4 ................  90 118 109 72 47 90 91 72
193 5 ................  109 123 117 70 45 97 92 63
193 6 ................  114 123 118 73 47 107 89 69
193 7 ................  122 130 126 81 50 129 95 75
193 8   97 122 115 78 52 101 92 77
193 9 ................  95 121 112 79 51 119 89 77
194 0 ................  100 122 115 80 52 114 96 77
194 1 ................  123 130 127 86 56 130 102 77
194 2 ................  158 149 144 93 57 161 112 77
194 3 ................  192 165 151 94 57 160 117 77
194 4 ................  196 174 152 96 57 174 120 76
194 5 ................... 206 180 154 97 57 175 121 76
194 6 ................  234 197 177 107 62 240 125 75
194 7 ................  275 231 222 130 74 362 139 72
194 8 ................  285 250 241 134 89 314 143 70
194 9 ................  249 240 226 137 99 319 144 70
195 0 ................  256 246 232 132 89 314 142 72
195 1 ................  302 271 258 139 93 331 152 76
195 2   288 273 251 144 98 333 158 76
1953

Ja n u a ry ... 267 267 246 144 102 307 160 80
February.. 263 264 246 142 102 296 160 80
M arch  264 265 248 141 102 282 160 80
April  259 264 246 139 102 256 160 80
M ay  261 264 247 137 102 245 160 80
June  259 260 246 135 102 253 160 70
Ju ly   259 261 248 138 102 252 167 75
August  258 262 249 139 102 261 167 75
September. 256 259 249 137 97 258 167 /5
O ctob er... 250 258 247 137 96 265 167 75
November. 249 259 247 137 96 267 167 75
December.. 252 260 247 139 96 271 167 80
* U. S. D. A. figures, revised Ja n u a r y  1950. B eg in n in g  Ja n u a ry  1946 farm  prices 

and index num bers of specific farm  products revised from a calendar y ear  to a  
cro p -y ea r  basis. T ru ck  crops index ad justed to the 1924 level of the all-com m odity 
index.

t  D ep artm ent of L ab o r  index converted to 1910-14 base.
t  The Index num bers of prices o f fe r t i l izer  m ater ia ls  a re  based on orig inal study 

made by the D epartm ent of A gricu ltu ra l Kconomics and F a rm  M anagement, 
Cornell U niversity , Ith aca , New York. These indexes a re  complete since 1897. 
The series  was revised and rew eighted as of M arch 1940 and November 1942.

1 B e g in n in g  J u l y  1P40, b a le d  lia y  p r ic e s  re d u ce d  b y  $ 4 .7 5  a  to n  to  b e c o m p a ra b le  
to  lo o s e  h a y  p r ic e s  p re v io u s ly  q u o te d .

8 A ll p o ta s h  s a l t s  n o w  q u o te d  F .O .n . m in e s  o n ly ; m a n u re  s a l t s  s in c e  J u n e  104 1 , 
o th e r  c a r r i e r s  s in c e  J u n e  1047.

** W h e r e  r a n g e  o f  p r ic e s  f o r  f e r t i l i s e r  m a te r ia l  is  q u o te d , a v e r a g e  f ig u re  is  
u sed . T h e  w e ig h te d  a v e r a g e  o f  p r ic e s  a c t u a l ly  p aid  f o r  p o ta s h  is  lo w e r  th a n  th e  
a n n u a l a v e r a g e  b e c a u s e  s in c e  10 2 0  o v e r  0 0 %  o f  th e  p o ta sh  u sed  in a g r ic u l t u r e  h a s  
b e e n  c o n tr a c t e d  f o r  d u rin g  th e  d is c o u n t p e rio d . T h e  m a x im u m  d is c o u n t is  n o w  
1 0 % . A p p lied  to  m u r ia te  o f  p o ta s h , a  p r ic e  s l ig h t ly  a b o v e  $ .3 5 3  p e r  u n it  K 2O th u s  
m o re  n e a r ly  a p p r o x im a te s  th e  a n n u a l a v e r a g e  th a n  do p r ic e s  b a se d  011 a r i th m e t ic a l  
a v e r a g e s  o f m o n th ly  q u o ta tio n s .



This section contains a short review o f some o f the most practical and im portant bulletins, and lists 
a ll recent publications o f the United States Departm ent o f Agriculture, the State  Experim ent Stations, 
and Canada, relating to F ertilisers, Soils, Crops, and Econom ics. A file o f  th is departm ent o f 
B ET TER  CRO PS W ITH PLANT FOOD would provide a com plete index covering all publications 
from  these sources on the particu lar sub jects named.

Fertilizers
"Annual Reports on Commercial Feeds, 

Commercial Fertilizers and Agricultural Seed 
Inspections, 1952," Agr. Exp. Sta., Mont. State 
College, Bozeman, Mont., Bui. 485, Dec. 1952, 
A. R. Anderson, L. H. Johnson, R. C. 
Wetherell, Jr., and D. J. Davis.

"Fertilizer Consumption Trends in New  
Mexico," Agr. Exp. Sta., N. Mex. A&M Col
lege, State College, N. Mex., Press Bui. 1086, 
Aug. 1953, H. E. Dregne.

"Superphosphate vs. Raw Rock Phosphate," 
Agr. Exp. Sta., Wooster, Ohio, Agronomy 
Dept. Series # 129, E. E. Barnes.

" What About Liquid Fertilizers, Minor Ele
ments and Nitrogen on Corn," Agr. Exp. Sta., 
Wooster, Ohio, Agronomy Dept. Series # 130,
H. J. Mederski.

"Commercial Fertilizers—1953-54," State 
, Dept, o f Agr., Madison, Wis., Bui. 321, Sept.- 

Oct. 1953, W. B. Griem.
"The Fertilizer Situation for 1953-1954," 

Commodity Stabilization Service, USDA, 
Washington, D. C., Nov. 1953.

Soils
"Conserve Our Soil, Forest, and Wildlife," 

Agr. Ext. Serv., Univ. o f Conn., Storrs, Conn., 
Bui. 447, June 1953.

"Soil Moisture Relations in the Coastal Citrus 
Areas o f Florida," Agr. Exp. Sta., Univ. of 
Fla., Gainesville, Fla., Bui. 526, Sept. 1953, 
T. W. Young.

"Nutritional Condition of Michigan Orchards: 
A Survey o f Soil Analyses and Leaf Com
position," Agr. Exp. Sta., Mich. State College, 
East Lansing, Mich., Tech. Bui. 237, June 
1953, A. L. Ken worthy.

"Soil Conservation and Management on 
Sandy Farm Land in Northeast Nebraska," 
Agr. Exp. Sta., Univ. o f Nebr., Lincoln, Nebr., 
Bui. 420, May 1953, F. L. Duley, J. C. Russel, 
T. H. Goodding, and R. L. Fox.

"Land Appreciation Training Schools and 
Judging Contests in Oklahoma," Ext. Div., 
Stillwater, Okla., Cir. 598, E. Roberts.

"Summary o f Soil and Water Conservation 
and Management Research at the Red Plains

Conservation Experiment Station, Guthrie, 
Oklahoma, 1953," Agr. Exp. Sta., Okla. A&M 
College, Stillwater, Okla., Mimeo. Cir. M-245, 
May, 1953.

"Contour-Furrow Irrigation," SCS, USDA, 
Wash., D. C., Lflt. 342, Sept. 1953, K. O. 
Kohler, Jr.

"Farm Planners’ Engineering Handbook for  
the Upper Mississippi Region," SCS, Regional 
Office, Milwaukee, Wis., Agr. Handbook No. 
57, June 1953.

Crops
"Fruits and Nuts for Home Use," Agr. Ext. 

Serv., Ala. Polytechnic Institute, Auburn, Ala., 
Cir. 446, Feb. 1953, J. Bagby.

"Breeding Cottons Resistant to Bacterial 
Blight Disease," Agr. Exp. Sta., Univ. o f Ark-, 
Fayetteville, Ark•> Bui. 534, May 1953, C. A. 
Moosberg.

"Peanut Performance Tests, 1944-1952," 
Agr. Exp. Sta., Univ. o f Ark-, Fayetteville, 
Ark-, Rpt. Series 39, Sept. 1953, J. O. York 
and W. J. Wiser.

"Strawberries, Culture, Diseases, Insects," 
Agr. Exp. Sta., Colo. A&M College, Fort 
Collins, Colo., Bui. 428-A, May 1953, C. M. 
Drage and W. J. Henderson.

"Agronomic Studies o f Ramie in the Florida 
Everglades," Agr. Exp. Sta., Univ. o f Fla., 
Gainesville, Fla., Bui. 525, Sept. 1953, C. C. 
Seale, E. O. Gangstad, and J. F. Joyner.

"Value o f Pearl Millet Pasture for Dairy 
Cattle," Agr. Exp. Sta., Univ. o f Fla., Gaines
ville, Fla., Bui. 527, Oct. 1953, S. P. Marshall, 
A. B. Sanchez, H. L. Somers, and P. T. D. 
Arnold.

"Growing and Marketing Georgia Sweet 
Potatoes," Agr. Ext. Serv., Univ. o f Ga., 
Athens, Ga., Bui. 482, Rev. June 1953, W. C. 
Carter.

"Feather Fingergrass," Agr. Ext. Serv., Univ. 
o f Hawaii, Honolulu, Hawaii, Ext. Cir. 340, 
Oct. 1953, E. Y. Hosaka.

"Grassland Farming,"-Agr. Ext. Serv., Univ. 
o f Idaho, Moscow, Idaho, Ext. Bui. 195, June 
1953, L. E. Spence.

"Extension Service Programs that Assist 
People in Solving Their Own Problems,” Agr.

37
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Ext. Serv., Kans. State College, Manhattan, 
Kans., 1952 Annual Report, June 1953.

"Annual Report 1952," Northeast Louisiana 
Exp. Sta., St. Joseph, La.

"Extension Reports Busy Year," Agr. Ext. 
Serv., Univ. o f Me., Orono, Me., Ext. Bui. 
432, Sept. 1953.

"How to Grow Kennebecs," Agr. Ext. Serv., 
Univ. o f Me., Orono, Me., Ext. Cir. 273, Apr. 
1952, O. L. Wyman.

"Pasture Mixtures for Beef Production," Agr. 
Exp. Sta., Univ. o f Md., College Park, Md., 
Bui. 444, June 1953, A. W. Burger and J. E. 
Foster.

"66th Annual Report, Fiscal Year Ending 
June 30, 1953," Agr. Exp. Sta., Miss. State 
College, State College, Miss.

"Missouri Farm People Move Ahead, Annual 
Report, 1951," Agr. Ext. Serv., Univ. o f Mo., 
Columbia, Mo., Cir. 622, May 1952, J. W. 
Burch.

"Nebraska Corn Performance Tests, 1953," 
Agr. Exp. Sta., Univ. o f Nebr., Lincoln, 
Nebr., Out state Test. Cir. 33, Nov. 1953, 
A. F. Dreier, J. H. Lonnquist, D. P. McGill, 
and P. L. Ehlers.

"Performance o f Soybean Varieties in Ne
braska, 1948-1953," Agr. Exp. Sta., Univ. of 
Nebr., Lincoln, Nebr., Out state Test. Cir. 34, 
Dec. 1953, D. G. FI an way and A. F. Dreier.

"Thirty-seventh Annual Report o f the New  
Jersey Stale Department o f Agriculture, July 1, 
1951— June 30, 1952," State Dept, o f Agr., 
Trenton, N. J., June 1952.

"Narcissus in the Garden," Agr. Exp. Sta., 
State Univ. o f N. J., New Brunswick, N. J., 
Cir. 554, Aug. 1953, H. M. Biekart.

"Your Extension Service Reports," Agr. Ext. 
Serv., New Mexico A&M College, State Col
lege, N. Mex., Biennial Rpt., Jan. 1953.

"Peony Culture," Agr. Ext. Serv., Cornell 
Univ., Ithaca, N. Y., Cornell Ext. Bui. 893, 
June 1953, R. E. Lee.

"Ohio Soft Winter Wheat Tests Including 
Results o f 1952," Agr. Exp. Sta., Wooster, 
Ohio, Agronomy Dept. Series No. 128, Dec. 
1952, C. A. Lamb.

"Ohio Soft Winter Wheat Tests, Results 
from 1953, Summary to Date," Agr. Exp. Sta., 
Wooster, Ohio, Agronomy Dept. Series No. 
131, Sept. 1953, C. A. Lamb.

"Crops to Plant on Diverted Wheat Areas," 
Ext. Div., Okla. A&M College, Stillwater, 
Okla., W. Chaffin.

"Agricultural Progress in South Carolina 
Balancing a Changing Agriculture 1952," An
nual Report 1952, Agr. Ext. Serv., Clemson 
Agr. College, Clemson, S. C.

"Sweet Potato Plant Production," Agr. Ext. 
Serv., Clemson Agr. College, Clemson, S. C., 
Cir. 268, Rev. June 1953, H. A. Bowers, 
W. C. Nettles, and J. A. Berly.

"Small Grain Variety Tests at the Blachjand 
Experiment Station, 1949-52," Agr. Exp. Sta., 
Texas A&M College, College Station, Texas, 
Prog. Rpt. 1503, Oct. 16, 1952, J. W. Collier 
and I. M. Atkins.

"Cotton Defoliation Tests Near College 
Station, 1952," Agr. Exp. Sta., Texas A&M 
College, College Station, Texas, Prog. Rpt. 
1549, Feb. 23, 1953, W. C. Hall and H. C. 
Lane.

"Bermuda As A Pasture Grass," Agr. 
Exp. Sta., Texas A&M College, College Station, 
Texas, Prog. Rpt. 1551, March 1953, D. I. 
Dudley.

"What’s New in Farm Science," Agr. Exp. 
Sta., Univ. o f Wis., Madison, Wis., Bui. 509, 
June 1953, R. Powers and R. J. Muckenhim.

"Agricultural Extension in Wisconsin, Re
port for 1952," Agr. Ext. Serv., Univ. o f Wis., 
Madison, Wis., Cir. 460, June 1953.

"Increasing Forage Yields and Sheep Pro
duction on Intermountain Winter Ranges," 
Forest Service, USDA, Wash., D. C., Cir. 925, 
Sept. 1953, S. S. Hutchings and G. Stewart.

"Grazing Longleaf-Slash Pine Forests," 
Forest Service, USDA, Wash., D. C., Cir. 928, 
Nov. 1953, W. O. Shepherd, B. L. Southwell, 
and J. W. Stevenson.

Economics
"Present and Potential Agricultural Areas 

in Alaska," Agr. Exp. Sta., Univ. o f Alaska, 
Palmer, Alaska, Bui. 15, Feb. 1953, H. A. 
Johnson.

"Influence o f Organization and Production 
Practices on Income of Delaware Vegetable 
Farms," Agr. Exp. Sta., Univ. o f Del., Newark, 
Del., Bui. 296, June 1953, W. E. McDaniel.

"Agricultural Activities o f Industrial Work
ers and Retirees," Agr. Exp. Sta., Univ. of 
Fla., Gainesville, Fla., Bui. 528, Oct. 1953,
D. E. Alleger.

"Ownership and Value o f Farms, Newfane-* 
Olcott Survey, Niagara County, New York," 
Agr. Exp. Sta., Cornell Univ., Ithaca, N. Y., 
A. E. 918, Aug. 1953, G. P. Scoville.

"Ohio Agricultural Statistics 1951 and 
1952," Agr. Exp. Sta., Wooster, Ohio, Res. 
Bui. 735, Nov. 1953, E. R. Westcott.

"An Analysis o f the Functioning o f the 
Agricultural Extension Program Planning Com
mittees in Puerto Rico," Agr. Exp. Sta., Univ. 
of Puerto Rico, Rio Piedras, Puerto Rico,
E. & R. S. 21, Oct. 1952, A. E. B. Olivieri 
and P. B. V. Calcerrada.

"The United States Sugar Program," PMA, 
USDA, Wash., D. C„ Agr. Inf. Bui. No. I l l ,  
July 1953.

"The Balance Sheet o f Agriculture 1953," 
Bur. o f Agr. Econ., USDA, Wash., D. C., Agr. 
Inf. Bui. No. 115, Sept. 1953, F. L. Garlock, 
L. A. Jones, R. W. Bierman, and W. H. 
Scofield.

■'Farm Costs and Returns. 1952 ( With Com
parisons) 20 Types o f Commercial Family- 
Operated Farms in 12 Major Farming 
Regions," Bur. o f Agr. Econ., USDA, Wash., 
D. C., Agr. Inf. Bui. No. 116, Aug. 1953, 
W. D. Goodsell, J. Vermeer, W. H. Brown,
H. C. Fowler, E. Hole, E. B. Hurd, and
I. Jenkins.
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" Part-Time Farming,” Bur. o f Agr. Econ., 
USD A, Wash., D. C., Farmer’s Bui. 1966, 
Rea. 1953, 0 . f. Scoville and K. A. Smith.

"Supplement for 1953 to Statistics on Cotton

and Related Data,” Bur. o f  Agr. Econ., USDA, 
Wash., D. C., Stat. Bui. 99, fuly 1953.

"Agricultural Outlook, Charts 1954, Bur. o f 
Agr. Econ., USDA, Wash., D. C., Oct. 1953.

Soil Test Summaries Can Be of Value . . .
(From page 16)

obtain a single value for each nutrient. 
To do this Parker et al. (3 ) introduced 
the nutrient concept. The percentage 
of samples in each of five classes from 
very low to very high is multiplied 
by 1, 2, 3, 4, and 5 respectively. The 
sum of the figures thus obtained is 
divided by 100 and gives the index or 
weighted average. The index permits 
a ready comparison of the counties in 
a state as shown in the publication of 
Parker et al. Past management and 
the type of soil will be reflected in the 
nutrient index. In North Carolina 
where commercial fertilizers have been 
used for many years, past management 
is clearly indicated by a nutrient index 
map of the State (1 ). The phosphorus 
levels can be related to the distribution 
of tobacco, cotton, and truck crops and 
past use of fertilizers. The content of 
potassium in the soils is more closely 
related to soil association than to past 
fertilization. The sandy soils of the 
Coastal Plains are lower in available 
potassium and more acid than soils of 
the Piedmont or Mountain regions.

The use of commercial fertilizers is 
a relatively new practice in Iowa. In 
1940 only a little over 15,000 tons of 
commercial fertilizer were used, but 
10 years later the quantity had increased 
to more than 300,000 tons annually. 
Past management does not have as great 
an influence on the nutrient index map 
as in North Carolina. The nutrient 
index maps of Iowa follow the soil 
association areas remarkably closely, as 
shown in the accompanying figures. 
This is truer of potassium and acidity 
than phosphorus.

The nutrient index maps should he 
used, only to compare the percentage of

I OWA S O I L  A S S O C I A T I O N  A R E A S

samples tested that is low or high in 
an element from one area to another. 
They should not be interpreted as 
meaning all samples in an area are 
lower or higher than those in another 
area or that all samples in an area are 
low in an element or high in an 
element.

Such maps can be of great value in 
several ways. A glance at the potas
sium index map of Iowa quickly shows 
the area where large amounts of potash 
should be included in commercial fer
tilizers and where very little or none 
is needed. Potash deficiency is more 
prevalent in the older, more weathered 
soils of northeastern and southeastern 
Iowa than in the loessial soils of western 
Iowa. Until a study was made of the 
nutrient index map, it was not realized 
that soils of Area 8 in northwestern 
Iowa are as low in available phos
phorus as the soils developed on some 
of the more weathered soils of north
eastern Iowa where considerable phos
phorus deficiency was known to exist. 
Subsequent field studies have confirmed 
this.
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ACIDITY OF SO IL S  OF IOWA C O U N T I E S -  3 /1 /4 8  TO 2 /2 9 /5 2
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The acidity index map of Iowa out
lines soil association Areas 1 and 7 
where many of the soils are neutral 
or slightly alkaline in reaction. Appli
cation of lime during the past 10 years 
is reflected in a lower lime requirement 
in the northeastern portion of the State. 
A study of the map showed a greater 
lime requirement in northwestern and 
southwestern Iowa than had been real
ized and emphasizes the necessity for 
an educational program in these areas 
for more liming.

Without doubt there are several other 
ways soil test summaries may be pre
pared. The illustrations presented in
dicate uses that can be made in educa-

Girl: “I’ve heard a man’s arm is just 
equal to the circumference of a girl’s 
waist.”

Boy: “I’ll go get a string and we’ll
_ 99see.

tional and research programs. Com
mercial companies can use the results 
too in planning the most efficient dis
tribution of their products. Soil tests 
can be a very useful tool in gaining 
information relative to soil-management 
problems.

References
1. Welch, C. D. and Nelson, W. L. Fertility 

status of North Carolina soils. N. C. Depart
ment of Agriculture, July, 1951.

2. McCollum, R. E., and Nelson, W. L. 
How accurate is a summary of soil test in
formation.

3. Parker, F. W., Nelson, W. L., Winters, 
Eric, and Miles, I. E. The broad interpretation 
and application of soil test information. Agron
omy Journal. 43:105-112, 1951.

“Darling, let’s have a secret love code. 
If you nod, I can hold your hand, if you 
smile, I can kiss your lips.”

“Don’t make me laugh.”
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Same Crap Potentialities . . .
(From page 8)

placed on disease resistance and quality; 
yield per se has not been a first objec
tive. Even so, there are strong indica
tions that material is now available to 
advance the yield frontier to a new 
level. Data from such material are not 
included in the figure since it is not 
known at this time whether or not the 
product is satisfactory for cigarette pur
poses.

Peanuts

Study of the peanut data in Fig. 5 
reveals one of the most striking con
trasts of any crop in the State. New 
technology developed in the 1940’s 
pointed the way to raising yields from 
the 1,500-pound level to 4,500 pounds
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per acre. A combination of develop
ments made this possible: closer spac
ing, adequate calcium, high potash 
level, leaf spot control, southern root 
worm control, and new varieties.* So 
outstanding has this development been, 
it will be most surprising if the State 
yield curve doesn’t experience a sharp 
break within a year or two. This seems 
to offer one of the really promising 
educational opportunities in the State 
and with this in mind, a full-time ex
tension specialist has recently been 
added to the staff. It will be an inter
esting story to follow in the next few 
years. If the expected happens, and

yields go up, there will be at hand a 
most convincing argument on the bene
fit of a well-coordinated research and 
educational effort in crop production.

Corn

The most extensively grown culti
vated crop in North Carolina is corn. 
Research advances in recent years are 
reflected in the upper curve shown in 
Fig. 6. Adapted hybrids, higher rates 
of nitrogen fertilization, closer spacing, 
and shallow cultivation have all con
tributed. The new technology devel
oped during the period 1943-1950, 
bringing about a yield of arbund 150 
bushels per acre, has had a beneficial 
influence upon the State yield. The 
time lag between the research develop
ment and the State yield increase was 
unusually short due to the inauguration 
of a vigorous educational program as 
soon as locally adapted hybrids were de
veloped and other research data were 
available. The gap between the max
imum State average yield of 37 bushels 
and the approximated 150 on the upper 
curve is still sizeable, however. It is 
probably unreasonable to think in terms 
of closing this gap as closely as in the 
case of some of the other crops. In 
many areas corn is not one of the prin
cipal crops on the farm and its produc
tion occurs on lands not especially 
suited to cultivated crops. Neverthe-
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less, a State average yield well above 
the now State high of 37 bushels may 
be expected with reasonable regularity 
as the best practices become more 
widely adopted.

There is an interesting contrast with 
corn production trends in Iowa. In 
that State, for example, the research 
advance came between the years 1920 
and 1940. The “average Iowa farmer” 
experienced an improved production 
during the period 1937-41. The sharp 
research advance in North Carolina was 
in the period 1943-1950 and the aver
age corn farmer felt it soon after 1946.

Soybeans

In many respects the soybean story 
is similar to that for peanuts. Fifty 
bushel yields are attainable yet the State 
average is less than 20. Current fer
tilizer use on this crop is estimated 
to be 14 pounds P20 5 per acre and 16 
pounds K 20 .  Over 60 per cent of the

YfcARS 
Fig. 7

soil samples the Soil Testing Division 
receives from fields which are to be 
planted to soybeans test “low” or “very 
low” in potash. The corresponding 
figure for phosphate is around 30 per 
cent and about 70 per cent of the soils 
reflect need for lime.

The introduction of Ogden, Roanoke, 
and Jackson varieties has contributed 
much to the higher yield ceilings dur
ing the late 1940’s until now. In sta
tion tests, too, an adequate fertilization 
and liming program is followed.

Thus, it would appear that herein 
lies another unusual opportunity for 
an extensive educational program to

gain adoption of the best technology 
now available. There has not been a 
sharp bend in the State curve to reflect 
the steep slope in the experiment sta
tion curve that started upward around 
1939 or 1940. It would be interesting 
to know the factors that were respon
sible for the downward slope of the re
search curve during the years 1925 to 
1938.

Discussion

With the exception of cotton and to
bacco, the research frontiers for all crops 
considered in this paper, measured in 
terms of yield per acre, have advanced 
sharply in recent years. This refers 
especially to wheat, oats, soybeans, pea
nuts, and corn. In three of these the 
“average farmer” is experiencing bene
fits of this advanced production fron
tier—oats, wheat and corn. Though the 
gap is still wide there is evidence that 
practices, are being adopted. On the 
other two— soybeans and peanuts—the 
“average farmer” has not experienced 
a significant production advance. This 
is especially true with peanuts and to 
a lesser degree with soybeans. Oppor
tunities of intensive educational efforts 
are indicated.

Cotton and tobacco are similar in 
one respect, viz., that the research fron
tier as measured in terms of production 
units per acre has reached a plateau ex
tending in the case of tobacco for about 
8 or 9 years and in the case of cotton 
some 12 years. In both instances re
search emphasis has been placed on 
quality factors and overcoming hazards 
and pests. The State curves of these 
two crops differ in that research ad
vances in tobacco are reflected rather 
promptly to the benefit of the “average 
tobacco farmer.” The State curve for 
cotton doesn’t reflect a corresponding 
improvement in the practices for the 
“average cotton farmer.”

It is evident that without taking 
into account many factors unidentified 
in these curves, complete interpretation 
is impossible. Reference is made espe
cially to economic considerations, dis
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ease and insect hazards, maintenance of 
soil fertility, and crop quality. The 
data do serve to point out, however, 
that in no instance has there been any 
substantial increase in State average 
yields without an advance of still greater 
magnitude in the research some years 
before. The time interval varies widely 
and may be traceable in certain in
stances to extent of emphasis placed in

the educational effort with respect to 
the adoption of new practices.

It is evident, throughout, that year 
to year fluctuations on both curves are 
substantial. This would suggest the 
advisability of research to learn how 
better to cope with weather hazards. 
In North Carolina this would mainly 
be a matter of learning how to cope 
with droughts which occur frequently.

Response of New Wheat Varieties . . .
(From page 26)

William Hill, Petersburg, Indiana, 
harvested 47 bushels per acre of an ex
perimental fly-resistant wheat from his 
field which was seeded September 15, 
1952, and fertilized with 100 pounds 
N  (Sol. 32), 100 pounds P, and 100 
pounds K  at seeding time. In addition, 
Mr. Hill obtained 150 pounds of beef 
per acre as a result of pasturing the field 
during fall, winter, and spring months.

Bernard Meyer, R. R. 3, Vincennes, 
Indiana, harvested 31 bushels of Vigo 
from his field which was fertilized with 
100 pounds P and 100 pounds K  but 
increased his yield 14 bushels on the 
area where he topdressed with 50 
pounds actual N, using Solution 32.

Harold Pirtle, Sullivan, increased his 
yield of wheat from 26 bushels with 
200 pounds of 3-12-12 to 40 bushels 
when he increased his fertilizer treat
ment to 100 pounds N (Sol. 32), 100 
pounds P, and 100 pounds K at seeding 
time.

Soils on the Doades, Wagner, Hill, 
Meyer, and Pirtle farms contain a high 
percentage of heavy clay and are rea
sonably level but have very poor in
ternal drainage. Fall applications of 
nitrogen should not be used to replace 
spring topdressing on well-drained 
sandy or droughty soils.

Field Tests
The results of a Variety and Ferti

lizer Test Demonstration using 12 
varieties of red winter wheat on the

Charles Schenk Farm, Vincennes, Knox 
County, 1951-52 are shown in Table III. 
The wheat was seeded on corn ground 
where about 128 bushels had been 
grown. Two tons of cornstalks were 
cut and disced. Soil tests indicated 
that a pH of the soil was 6.6, available 
phosphorus high (about 160 pounds), 
available potash very low (80 pounds). 
Plots were randomized and seeded in 
four replications.

A summary of the results from the 
test plots on the Schenk Farm, using 
Goens wheat as a standard, shows that 
profits from the production of wheat 
could be increased from $35 per acre 
to $60 per acre when new college-bred 
wheats such as Vigo, Seneca, Saline, 
or Butler are used. Wheat yields in 
the Pocket Area, using improved va
rieties, can be doubled quite easily 
with the addition of nitrogen, phos
phorus, potash, and lime. Records of 
the winners in the Ten-acre Wheat 
Improvement Contest in the area since 
1946 have averaged 45 bushels per acre 
on 10-acre fields. The yields obtained 
by these contestants are three times the 
average area yield of 20 years ago.

Carbon-Nitrogen Ratio
Bacteria produce humus by decom

posing crop residues such as wheat 
stubble, cornstalks, and roots which on 
the average contain about 40% carbon. 
To digest or decompose this material, 
soil bacteria themselves must be well



T a b l e  III .— V a r i e t y  a n d  F e r t i l i z e r  T e s t  D e m o n s t r a t io n  U s i n g  12 V a r i e t i e s

January 1954 45

Variety or strain Yields
fert.

Yields
unfert.

Increase 
due to 

fert.

Value of 
increase 
less fert. 

cost

Value of 
wheat 

less costs. 
Net 

profit*

Bus. Bus. Bus.

Goens................................................ 34 19 15 $17.63 $35.38

Average of named varieties in
cluding Vigo, Seneca, Saline, 
Butler, Royal.............................. 43 23 2 0 28.88 55.63

Average of six Expt. strain s.. . . 46 25 21 31.13 62.38

Average (except Goens)............... 44 .5 24 20 .5 30.00 59.00

*  Value of fertilized wheat less fertilizer cost of $16.12 and less production costs of $25.00 per acre.

In studying these yields and tests it should be kept in mind that they show what results were obtained 
on this field during the 1951-1952 season. It  is difficult to find two fields on any farm which will yield 
exactly the same.

supplied with nitrogen and lime. These 
bacteria require a certain proportion of 
nitrogen to the amount of carbonaceous 
material which they decompose. The 
proportion for quick release is about 
one part of nitrogen to about 15 parts 
of carbon. Bacteria flourish in soils 
supplied with crop residues, nitrogen, 
and lime. Crops growing in this en
vironment should be well nourished 
with a continuing supply of nitrogen. 
When crop residue such as straw, stalks, 
and stubble containing about 40% car
bon is plowed down, soil bacteria are 
confronted with the job of digesting or

decomposing this carbonaceous material 
and have a tremendous demand for 
nitrogen to feed themselves while they 
do their job. Small supplies of nitro
gen in the soil are taken up almost 
immediately by soil bacteria, and the 
growing crop is often deprived of its 
nitrogen.

Many farmers in the past burned 
straw and stubble. When plowed 
under, yields the following year were 
•depressed. They did not have nitrogen 
to plow under with it and help rot the 
plant residues. Today we know why 
plowed down stubble depressed the

T a b l e  IV.— Y i e l d s  o f  F iv e  V a r i e t i e s — S o f t  R e d  W i n t e r  W i i e a t s -
I ’ l o t s  in  P o c k e t  A r e a  1947-1952

- F e r t il iz e d

Variety 1947 1948 1949 1950 1952 Average Bu.

Native variety

Goens........................................... 34 .0 25 .5 37 .9 39.1 34 .0 34.1

College-bred

Seneca......................................... 42 .0 34 0 42 .5 44 .7 46 .0 41.8
Vigo............................................. 36 .5 46 .5 46 .0 41.1 42 0 41 .2
Butler.......................................... 36 0 30 .5 41 .6 45 1 44 0 39.4
Royal........................................... 36 0 47 .0 39 .6 45 3 43 0 42 .2
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yields. With this knowledge we can 
turn crop residues into profit. The 
explanation is to be found in the life 
processes of bacteria that live in the 
soil. Beneficial soil bacteria produce 
humus from organic matter containing 
nitrogen which is released and made 
available to crops. When small amounts 
of nitrogen are added to the soil, the 
nitrogen is used almost immediately 
by soil organisms and the growing crop 
suffers. Soil bacteria feed at the first 
table. Quick-growing crops will suffer 
from a lack of nitrogen unless and 
until the 1 to 15 ratio is established. 
When soil bacteria suffer for lack of 
nitrogen, the decomposing or decaying 
process changes, and much of the or
ganic residues is lost from the soil as 
carbon dioxide gas. If the residue 
from a good corn crop, approximating 
three tons (6,000 pounds) of carbon
aceous material containing 40% carbon 
or 2,400 pounds, is plowed down, it 
would require 240 pounds of actual N 
to bring the nitrogen-carbon ratio 
to 1 to 10. The wider the ratio the 
slower the rotting or decomposing 
process.

Fertilizer Purchases and Profits
Phosphorus and potash sales in

creased along with the purchase of 
about 6,000 tons of nitrogen in the

Pocket Area in the spring of 1953 for 
topdressing purposes. Producers have 
realized that they are rapidly using 
up available supplies of phosphorus and 
potash in the soil, and Knox County 
farmers purchased approximately 45 
carloads of potash to apply with their 
wheat at seeding time in order to insure 
the establishment of legumes in the 
spring of 1954. Fertilizer purchases in 
the Pocket Area have increased more 
rapidly than in any other section of 
the Midwest.

“College-bred” wheats respond well 
to fertilizer and offer a rapid return 
for the use of lime, nitrogen, phos
phorus, and potash. Wheat helps to 
control soil erosion, provides some pas
ture, and returns a handsome profit to 
the producers when proven practices 
are followed. The 5,000 wheat pro
ducers operating from 200,000 acres in 
the Pocket Area have increased the 
annual per acre yield 15 bushels to 
25 bushels. This increased yield of 10 
bushels per acre at $2 per bushel has 
added tremendous new wealth to the 
area each year. Pocket Area wheat 
producers are still not yet satisfied and 
are striving to push their average an
nual yields to 30 bushels or more. The 
higher the yield, the more efficient the 
operation and the larger the returns 
and profits.

It Takes a Wise Man
(From page 24)

North Carolina were “low” or “very 
low” in potash.

Research further shows that where 
soils are low in potash, the peanut crop 
will respond well to 150 pounds of mu
riate of potash, applied broadcast over 
the land before planting or in bands 
2 to 3 inches to the side and 1 to 2 
inches below the seed at planting time. 
Once the potash level is brought up to 
anything like a reasonable point, then

this level can be maintained, if larger 
than normal rates of potash are in
cluded in fertilizer applied to the other 
crops in the rotation. The research 
men recommend, for instance, that it 
is better for the grower to apply 80 
pounds of potash—that’s real K 20 — 
to a cotton crop which precedes the 
peanuts than it is to apply 40 pounds 
to the cotton and 40 pounds to the 
peanuts. This 80 pounds of potash is
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equivalent to 160 pounds of muriate 
of potash or to the potash in an 800- 
pounds-per-acre application of a 5-10-10 
fertilizer.

Good farmers in the southeastern sec
tion of North Carolina do not yield 
to the opinion of their brethren in the 
northeastern section. These latter farm
ers think they have the best peanut soils 
and the best know-how in the State. 
Ray Cannon of Garland, Route 1, 
Sampson County, has very definite 
ideas about this. Ray grows three acres 
of peanuts a year and has the crop in 
a three-year rotation with corn and 
cotton, followed by peanuts. In 1952, 
he applied 700 pounds per acre of a 
2-12-12 fertilizer to the peanuts and 
at the same time applied high rates to 
the cotton crop which was followed 
by peanuts this past year, 1953. In 
1952, his peanut yield was 1,700 pounds 
of nuts an acre. This year it was 2,500 
pounds an acre. In other words, the 
peanuts produced about 800 pounds 
more nuts without any further fertiliza
tion than that given to the cotton the 
year before. He says now, he will 
always apply his potash to the crop 
which precedes peanuts in the rotation. 
He sold 68 bags for $814.80, or 12.26 \ 
cents a pound and saved seven bags for 
seed in 1954.

Soybeans are not so temperamental 
as peanuts, but the other day Joe Powell, 
one of North Carolina’s leading farm 
agents, was discussing soybeans with 
Billy Manning. Billy lives in Edge
combe’s No. 2 township and is regarded 
as one of the county’s best farmers. He 
and Joe were talking about the place 
of soybeans in the 1954 cropping sea
son; and, as they discussed markets, 
acre yields, leaf shedding and the like, 
Billy volunteered the remark that the 
use of muriate of potash as a topdresser 
increased his yield of soybeans by 20 
per cent. He left an acre of the beans 
in the middle of his field with no potash 
topdresser and he applied 100 pounds 
per acre of muriate of potash on each 
side of the row on all the other beans 
in that field. When he combined the

beans, he figured he got $7.50 more 
beans per acre for an investment of 
$2.75 in potash. An added advantage, 
he asserted, was that he left the land 
in better shape for a crop of peanuts, 
which, on his farm, would follow the 
soybeans.

Joe Powell assured Billy that his ex
perience was substantiated fully by a 
number of fertilizer tests with soy
beans in various parts of Edgecombe 
County. The tests show that where 
sufficient lime is in the soil, the response 
to potash is very good. In other words, 
Joe said, it doesn’t pay to add potash 
to acid soils, but if the pH reading is 
anywhere between 5.8 and 6.2, potash 
pays well with soybeans.

Ernest Hayes, who farms in the Elk 
Park section of mountainous Yancey 
County, doesn’t mind anyone seeing 
his evident enthusiasm for potash fer
tilization. The reason he is so happy 
about it is that his 1953 apple crop 
graded from 90 to 95 per cent No. 1 
in size. “This is a different situation 
than existed before I began to topdress 
my apple trees with potash. Then only 
about one half of the fruit would grade 
U. S. No. 1.” (Mr. Hayes also has 
been using more potash on his green 
beans and other truck crops and says 
additional application has done much 
for his whole farm.)

D. D. Robinson, assistant farm agent 
in Yancey, adds that the other orchard- 
ists in Yancey, who did not sidedress 
their trees with the muriate of potash 
did not have near the apple size pro
duced by Mr. Hayes’ trees.

One of the remarkable things about 
all of these improved yields secured 
where more potash was used is that the 
increased yields were made in a year 
when North Carolina suffered from one 
of the worst drouths in the history of 
the State. None of the yields were 
made the easy way. As Mr. Robinson 
said, “It wasn’t a bed of roses,” and that 
perhaps is the understatement of the 
year.
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( From page 18)

T a b l e  I . — W i n t e r  I n j u r y  t o  M o o r e  P e c a n  T r e e s  i n  P h o s p h o r u s - P o t a s h  
F e r t i l i z a t i o n  P l o t s ,  Q u i n c y ,  F l o r i d a ,  1 9 5 0 -5 1 .

Treatment Average
score

Number trees by 
class of injury Yield 

per tree 
1950Light 

(1 or 2 )
Med. to heavy 

(3 or 4)

Superphosphate.......................... ___  0 2 .60 14 16 2 2 . 8
(lbs. per year)............................. ___  20 2.47 13 17 24.4

40 2.37 18 12 2 0 . 6
L .S .D * .......................................... N.S. N.S.

Muriate of potash...................... . . . . 0 3.03 6 24 19.0
(lbs. per year)............................. ___  5 2 .27 16 14 25.2

10 2.13 23 7 23.6
L .S .D * .40 5 9

* L.S.D. refers to differences needed to be significant at odds of 19 to 1.

between treatment 1 and treatment 2.
Since the potash treatments resulted 

in less winter injury, an examination 
was made of the available leaf compo
sition data from both orchards (see 
Table III).

The Quincy orchard was not sampled 
in 1950 due to poor foliage condition 
but it is logical to expect potassium at 
least and probably magnesium and 
phosphorus levels to have been some
what lower than in 1949 due to heavier 
crop and the poorer foliage condition.

Data for both 1949 and 1951 seasons 
show that trees receiving no potash in 
this orchard were at low levels for 
potassium, while treated trees had ade
quate amounts according to our present 
knowledge. Magnesium levels appeared 
adequate, both seasons. Phosphate 
levels were also adequate at least in 
most of those treatments receiving 
superphosphate applications. The ap
parent inverse relation of potash and 
phosphate applications on levels of each 
other has been somewhat peculiar to

T a b l e  II.— W i n t e r  I n j u r y  t o  M o o r e  P e c a n  T r e e s — M o n t ic e l l o , F l o r id a ,
1950-51.

Annual treatment*—lbs. per tree
Average

% of trees by class of injury

Zinc N P2O5 K 20
score

2 3 4
sulfate

2 0 0 0 2 . 8 35 58 7
2 2 2 0 3 .2 15 50 35
2 2 2 4 2 .5 55 45 0

* 1941 through 1947.
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T a b l e  I I I .  L e a f  A n a l y s i s  D a t a  f r o m  F e r t i l i z a t i o n  P l o t s . M id - S e p t e m b e r

S a m p l in g

Treatment %  Dry weight

Orchard
Year KC1 Phosphate N K Ca Mg P

Quincy.. . 1949 0 0 .70 1.26 .27 .178
0 40 .71 1.53 .35 .232

10 0 1.39 1 . 6 6 .24 .148
10 40 . 8 8 1.73 .34 .156

Quincy.. . 1951 0 0 2 .30 .48 1.33 .37 .182
0 40 2 .30 .45 1 . 2 2 .38 .218
5 0 2 .25 1 . 1 0 1.03 .28 .150
5 40 2.33 .77 1.28 .28 .177

. 10 0 2 . 2 1 1.23 1.13 .25 .136
10 40 2 .17 1.09 1.19 .28 . 145

M onticello.. 1949 Composite sample 2 .70 . 6 8 1.19 .40 .161
Monticello.. 1950 it .41 1.41 .08 .127

this orchard. It may be a result of the 
low levels of potash generally pre
vailing.

Samples taken in the Monticello or
chard in 1950 were lower than in 1949 
for most of the elements analyzed, re
flecting the effect of a very heavy crop in 
1950 combined with poor foliage condi
tions due to scab throughout the season. 
Magnesium was very strikingly reduced 
under these conditions. The treatments 
were not sampled separately, but the 
data in Table III indicate the potassium 
level for the orchard generally is at 
what we presently consider to be a 
critical point. Significant yield increases 
in this orchard were obtained from

treatment 3 over treatments 1 and 2 
during the period 1942 to 1946, indi
cating the need for potash under such 
conditions.

Summary

Reduction of winter injury to Moore 
pecan trees resulted from potash fer
tilization under conditions of low potas
sium supply. No important relation to 
previous superphosphate treatment was 
indicated. Data on leaf composition 
showed that potassium in the foliage 
was related to treatment and to extent 
of injury. Foliage injury from aphids 
and scab and late growth maturity were 
factors predisposing the trees to injury.
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Barley Requires 

Adequate Fertilization

DR. GEORGE SM ITH, of the Uni
versity of Missouri Soils Depart

ment, says recent experimental work 
indicates that the addition of adequate 
plant nutrients can greatly reduce the 
loss from winterkilling of barley. In 
fact, much winterkilling appears to be 
only winter starvation. With the use 
of improved varieties planted under 
favorable conditions, this crop has a 
place on many farms in the southern 
two thirds of the State.

Barley is a “weak feeder.” It is most 
responsive to additions of readily avail
able plant nutrients. Where both wheat 
and barley have been used as test crops, 
in experiments aimed, for example, to 
measure the availability of different 
phosphates, barley has shown much 
wider differences in response. Many 
failures of barley to live through the 
winter have been the result of a low 
nutrient supply in the soil at time of 
seeding. In these cases the plants do 
not develop sufficient root system and 
food reserves to enable them to with
stand low temperatures in open win
ters. Barley starts growth early in the 
spring and unless it is well rooted plants 
may be “heaved out” and will perish.

Smith says a 50-bushel crop of barley 
requires over 60 pounds of nitrogen, 
25 pounds of phosphate, and about 50 
pounds of potash. Most of the nitrogen 
and phosphorus are eventually concen
trated in the grain. Straw is high in 
potassium. On an unfertilized soil 
most of the nitrogen and a large 
amount of the phosphate come from 
the decay of soil organic matter. Since 
the barley crop makes most of its 
growth in late fall and early spring 
when the soil is cool, the amount of 
these elements released from organic 
matter is low. Only the most fertile 
soils can release sufficient nutrients for

a 50-bushel yield. In experiments and 
on Missouri farms, yields in excess of 
75 bushels per acre have been regu
larly produced when adequate nutrients 
have been provided in a fertile soil.

Barley is particularly responsive to 
an early, well-prepared seedbed. This 
early preparation not only provides 
moisture for quick germination, but 
also the fallow period permits a buildup 
of soluble nitrogen, and other nutrients 
for rapid early growth.

Of the cereal grains, barley is most 
sensitive to the lime content of the soil. 
In Europe, where it is the principal 
feed grain, the lime status of the soil is 
given as much attention as we give it 
in growing legumes. In one experi
ment conducted for nine years at Co
lumbia, barley on a properly limed soil 
produced an average increase of 414 
bushels per acre over unlimed soil. 
Not only is the calcium from the lime 
important, but the availability of other 
nutrients is also influenced.

Soil fertility experiments with barley 
have been conducted at various loca
tions in the State for nearly 20 years. 
On many soils the crop has been almost 
a total failure where no soil treatment 
has been added. Following the mild 
winter of 1952, untreated barley at the 
South Farms near Columbia produced 
only 20 bushels per acre. Where the 
grain was seeded on summer-plowed 
land, given 250 pounds per acre of an 
0-20-20 starter fertilizer, and topdressed 
with 40 pounds of nitrogen in the 
spring, the yield was 75 bushels per 
acre.

Although the response to fertilizer 
will vary with the season (the season 
can influence the amount made avail
able in the soil), recent experiments 
show the need for ample available phos
phate. In one experiment, when barley
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was planted on summer-plowed land 
after the red clover was cut for hay, 
the application of 80 pounds of phos
phate increased yields 20 bushels per 
acre over a 20-pound application. Forty 
pounds of potash increased the yields 
only 10 bushels.

Yields were increased one bushel for 
each two to four pounds of nitrogen 
applied. The greatest increase from 
nitrogen resulted from topdressing in 
March. Nevertheless, fall applications 
were of much benefit. Much difficulty 
has been encountered in making spring 
topdressings at the proper time, since 
the soil is frequently too wet to hold up 
spreading equipment. In many sea
sons, fall application of nitrogen will 
be superior to that obtained in spring, 
when the plants need a “boost” to give 
added fall growth, or when maximum

fall and early spring pastures are de
sired.

For greatest return, barley should be 
planted on fertile, well-drained soil on 
the best seedbed possible. Ample phos
phorus and potassium in an available 
form should be applied at the time of 
planting. Where land was summer- 
plowed, from 10 to 15 pounds of nitro
gen should be included in the starter 
fertilizer with a topdressing of 30 to 40 
pounds of nitrogen per acre in the fall 
or early spring. Where land was not 
plowed early, the starter fertilizer 
should include 25 to 30 pounds of 
nitrogen at time of seeding, and an 
additional 30 to 40 pounds as topdress
ing later. Good yields of barley call 
for a carefully fertilized soil to produce 
them.—Missouri Farm News Service, 
September 1953.

Dry Weather Pasture Tips

REW ORK and reseed one fifth of 
your permanent pasture each year 

for high yields and insurance against 
dry-weather pasture headaches.

That’s the advice of H. A. Cate, Ex
tension Specialist at the University of 
Illinois Dixon Springs Experiment Sta
tion.

Cate says you cannot expect good 
production from pastures beyond about 
five years after they’re seeded. You’ll 
get best pasture production only as long 
as legumes remain in the mixture. As 
legumes decrease, production falls rap
idly.

Reseeding one fifth of your pasture 
annually will mean that you’ll be going 
into dry years with relatively new seed- 
ings, says Cate. They’ll provide better 
stands than the old permanent pastures, 
as well as produce more forage with 
spring rains and make more rapid re
covery when the fall rains begin.

The new seedings each fall will also 
help get you through hard winters

when roughage supplies run short, by 
cutting a month or more off the barn 
feeding period. You can use winter 
grains seeded as a nurse crop for early 
spring pasture. If you don’t need the 
grain for pasture, it’ll provide a wel
come cash crop.

Korean lespedeza has been a late 
summer and dry weather stand-by in 
southern Illinois pastures for years, ob
serves Cate. However, it’s only domi
nant in the pasture during the first 
year—the seedling year—and is practi
cally nonexistent in older pastures. 
With new seedings going in annually, 
you’ll have lespedeza to provide an ex
cellent emergency crop if the season 
gets dry.

Finally, Cate has observed that 
farmers who have been hurt least by 
drought are the ones who follow a 
sound fertility program. If you reseed 
part of your pasture each year, you’ll 
have a better chance to apply the nec
essary fertilizers for high production.
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High-level Fertility
(From page 10)

crop yields may be obtained • without 
its use.

Dry matter weights of roots and tops 
shown in Table III indicate that on 
treated land there were 2.85 pounds of 
tops for each pound of roots (1:2.85). 
On the untreated land there were only 
1.78 pounds of tops for each pound of 
roots (1:1.78). Evidently the roots on 
the treated land carried or conveyed 
much more moisture and plant-food 
elements per pound of roots than did 
those on the untreated plot.

Photographs of the washed out roots 
(Fig. 1) indicate that on the untreated

land the root growth was concentrated 
largely in the upper portion of the 
9-inch depth of soil removed. Roots 
from the treated plot LPN appeared 
to be well-developed throughout the 
9-inch layer of soil.

The pounds per acre of dry matter, 
nitrogen, and potassium on the treated 
plot LPN, gave an increase which was 
rather uniformly three times that of 
the untreated land. The exception to 
this was phosphorus which increased ap
proximately five times in total pounds 
an acre due to the addition of 200 
pounds an acre of superphosphate.

Persons of Simplicity
(From page 5)

enjoyment of his brief lifetime of op
portunity. For simplicity is not just 
being surrounded with few if any of 
the costly or rare possessions which 
men admire. One can have a share of 
these good things of the world and yet 
keep faith with some inner spiritual 
values—the kind that help one to know 
and understand and sometimes to exert 
as a force for happiness to others.

Of course, we often forget that there 
is a trap set for some of us who profess 
to be devotees of simplicity. Quite 
often a person with extreme simplicity 
abuses it. Somehow, he gets mixed 
up. He cares little about knowing new 
things or finding out what simpler 
methods there may be to perform old 
tasks. He thinks that simplicity is an 
end in itself.

He hates to be forced into places 
where the work is hard and difficult 
to master. He prefers to dawdle and 
dream. From this misguided state he 
soon drifts into a static condition where

he is able to contribute but little to the 
art of living skillfully and effectively.

Yet consider the other extremely 
opposite branch of this business where 
men of science and learning congre
gate, and where study and real achieve
ment are the rule. I doubt if there be 
any group of persons in the modern 
realm who live the simple life more 
fruitfully and fully than your college 
teacher or scientist. Skillful as they 
are in many great arts and fields of 
learning, resourceful as to memory and 
wise and erudite beyond common de
gree—these people bring to their fire
sides and hours of gracious ease a 
charm and a glow which are natural 
and wholly unaffected.

What, then, may we believe in re
gard to the substance of simplicity? 
Is it something that one inherits, ac
quires from others in a community, 
or is it to be measured by the dollar 
sign? As far as our humble belief is 
of value, simplicity has much to do
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with knowing. Not just to know the 
big facts of life but to know a little 
about a lot—especially about folks and 
homes and living and dying and loving 
as one goes along. One who has had 
their full stock of simplicity may have 
doubts of its value to them. But in 
due time they will find out and possibly 
be thankful that their natures were cast 
in such a mold—the better to enjoy 
what little time may be left to them 
and theirs.

Living the “simple life” is constantly 
getting more difficult—even for those 
who resist its inroads and confusions. 
But one need never lose the native 
charm of simplicity of manner and 
mood even when he is dependent upon 
countless complex machines, forces, and 
services.

MO ST of us do not understand 
clearly what makes these modern 

miracles work, miracles that have 
changed the face of time and the work 
of the everyday world we knew to be 
rather simple and peaceful when we 
were young. Yet some of those who 
have studied and do know all about 
them and easily take things apart and 
put them together again properly— 
many of these persons behave quite nat
urally. They do not let the powers of 
science and engineering cloud their be
lief in the decency and dignity of man, 
where plain things assume grandeur 
and little things of this short life are 
inspiring.

Quite often trained professional mar- 
vel-makers pause in their deliberations 
and conquests to give praise and trib
ute to some among them who have 
retained a few of those fundamental 
human traits that revolve around sim
plicity and honesty and truth. Cold, 
hard, unsympathetic and materialistic 
minds seldom awake admiration 
enough to deserve and receive the 
topmost tributes from their fellow- 
workers.

Last week I shared a taxicab in a 
big city with a stranger. The cabby

was rather voluble and friendly, pass
ing warm and chummy remarks in the 
Italian immigrant’s brand of English. 
Seeing that my companion was leaning 
a bit too hard against the cab door, the 
driver cautioned him not to do so in 
traffic. This seemed to enrage the 
other rider and he began to berate the 
cabby, saying he did not need either 
his advice or his constant talking.

The bewildered cabby looked at me 
in silent appeal, and then told the rider 
he was glad it was only a block to the 
depot, and that all he had tried to do 
was stop a possible accident and loss 
of time and injury. I lingered a mo
ment after the abusive rider had seized 
his grips and piled out. There was 
some inner charm and warm, human 
kindness in that Italian-American 
cabby—his previous conversation only 
bringing them to the surface, instead 
of the way the other person took it.

I told the cabby not to fret about 
such trifles and that most folks were 
not that dumb and harsh in their 
human sensibilities. “I know that,” 
he replied, “but I believe he is not a 
good man—the way he acted to me— 
a poor, hardworking, tired-out guy liv
ing in three rooms with a wife and 
four children. Good men do not act 
that way to anybody—but I fixed him 
good, I charged him 25 cents extra.” 
I patted the fat shoulder of the weary 
driver and watched him steer his way 
across slippery, busy streets to find 
another waiting person somewhere who 
wanted a lift to somewhere else. Giv
ing folks a lift is his steady trade and 
believe me, he has far more than a cab 
to help him make good friends.

I believe that persons of true sim
plicity pride themselves far more on 
being able to be tolerant, human, pa
tient, and kindly than they do on most 
other attainments for which they may 
be renowned. This short life is at best 
a puzzle picture, but when the jigsaw 
bits spell out the answer we shall see 
simplicity of character and love of 
mankind assume first place in the scene.
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FREE LOAN OF EDUCATIONAL FILMS

T he Am erican Potash  In stitu te  will be pleased to  loan to  educational 
organizations, agricultural advisory groups, responsible farm  associa
tions, and m em bers of the fertilizer trade the m otion pictures listed 
below. This service is free except for shipping charges.

FILMS (ALL 16 MM. AND IN COLOR)

The Plant Speaks Thru Deficiency Symptoms (Sound, running time 25 min. 
on 800-ft. reel.)

The Plant Speaks, Soil Tests Tell Us Why (Sound, running time 10 min. on 
400-ft. reel.)

The Plant Speaks Thru Tissue Tests (Sound, running time 14 min. on 400-ft. reel.) 
The Plant Speaks Thru Leaf Analysis (Sound, running time 18 min. on 800-ft. reel.) 
Save That Soil (Sound, running time 28 min. on 1200-ft. reel.)
Borax From Desert to Farm (Sound, running time 25 min. on 1200-ft. reel.) 
Potash Production in America (Sound, running time 25 min. on 800-ft. reel.)
In the Clover (Sound, running time 25 min. on 800-ft. reel.)
In Canada: The Plant Speaks Thru Deficiency Symptoms 

The Plant Speaks, Soil Tests Tell Us Why 
The Plant Speaks Thru Tissue Tests 
The Plant Speaks Thru Leaf Analysis 
Borax From Desert to Farm  
Potash Production in America

DISTRIBUTORS

Northeast: Educational Film Library, Syracuse University, Syracuse 10, N. Y.

Southeast: Vocational Film Library, Department of Agricultural Education, 
North Carolina State College, Raleigh, North Carolina.

Lower Mississippi Valley and Southwest: Bureau of Film Service, Department 
of Educational Extension, Oklahoma A & M College, Stillwater, Oklahoma.

Midwest: Visual Aid Service, University Extension, University of Illinois, 
Champaign, Illinois.

West: Department of Visual Education, University of California, Berkeley 4, 
California.

Department of Visual Education, University of California Extension, 
405 Hilgard Ave., Los Angeles 24, California.

Department of Visual Instruction, Oregon State College, Corvallis, Oregon. 
Bureau of Visual Teaching, State College of Washington, Pullman, Wash

ington.
Canada: Canadian Film Institute, 172 Wellington Street, Ottawa, Ontario.
For the Province of Ontario: Distribution Services, Ontario Agricultural College, 

Guelph, Ontario.
IMPORTANT

R equests should be m ade well in advance and should include inform a
tion  as to  group before which the film is to  be shown, date of exhibition  
(alternative dates if possible), and period of loan.

Request bookings from your nearest distributor.
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AVAILABLE LITERATURE

The following literature on the use of fertilizers in profitable soil and 
crop management is available for distribution. We shall be glad to send 
these upon request and in reasonable amounts as long as our supply lasts.

Reprints
2 8 -1 2 -4 5  B etter Corn (M idw est) (C ircu lar) 
F -3 -4 0  When Fertiliz ing , Consider P lant-food 

Content o f  Crops 
S -5 -4 0  W hat is the M atter with Y ou r S o il?  
Y -5-43  Value &  L im itations o f Methods o f 

Diagnosing P lant N utrient Needs 
A-1 -4 4  W hat’s in T hat Fertilizer Bag? 
Q Q -12-44  L eaf Analysis——A Guide to B etter 

Crops
P -3 -4 5  Balanced Fertility  in the O rchard 
Z -5-45 A lfalfa— The A ristocrat
0 0 - 8 - 4 5  Potash Fertilizers Are Needed on 

Many Midwestern Farm s
Z Z -11-45 F irst Things F irst in Soil Fertility  
T -4 -4 6  Potash Losses on the Dairy Farm  
Y -5 -4 6  Learn Hunger Signs o f  Crops
1-2-47 Fertilizers and Human Health 
T -4 -47  Fertilizer P ractices fo r  P rofitable

Tobacco
AA-5-47 T he Potassium  Content o f  Farm  

Crops
T T -1 1 -4 7  How D ifferent P lan t N utrients In 

fluence P lan t Growth 
V V -11-47  Are You Pasture Conscious? 
R -4 -48  Needs o f  the Corn Crop 
X -6 -4 8  Applying Fertilizers in Solution 
AA -6-48 The Chemical Composition o f Agri

cultural Potash Salts 
G G -10-48 Starved P lants Show T h eir Hunger
0 0 - 1 1 - 4 8  The Use o f  Soil Sam pling Tubes 
SS -12 -49  Fertilizing Vegetable Crops 
F - l -5 0  A Sim plified Field  Test fo r D eter

mining Potassium  in P lant Tissue
K -3 -50  Metering Dry Fertilizers and Soil 

Amendments into Irrigation  Systems 
V -5-50  Potassium  Cures Cherry Curl Leaf 
B B -8 -5 0  Trends in Soil Management o f 

Peach O rchards
1-2-51 Soil Treatm ent Improves Soybeans 
X -8-51  O rchard Fertilization  Ground and

Foliage
B B -10 -51  Healthy Plants Must Be W ell Nour

ished
CC -10-51 Producing Sm all Grain More Effi

ciently
E E -10-51  Rotation Fertilization 
11-12-51 Pasture Improvement W ith 1 0 -1 0 -1 0  

Fertilizer
K K -12-51  Potassium  in Animal Nutrition 
A-1-52  Research Points the Way to Higher 

Levels o f  Peanut Production 
D -2-52 Boron fo r  Forage Crops 
E -2 -52  Ladino Clover— Its M ineral R equ ire

ments &  Chemical Composition 
H -3-52 The Relative M erits o f Inorganic &  

Organic Sources o f P lant Nutrients 
L -4 -52  Efficient Use o f Fertilizer in the 

Southern Region
0 -4 -5 2  Tom ato Production fo r  the Canning 

Industry
Q -5-52  Potassium -nitrogen Balance fo r High 

Corn Yields 
R -5-52  Why P lants Differ in Fertilizer Need 

and M ineral Composition

V -8-52  Growing B etter Turnips 
X -1 0 -5 2  The M ineral Uptake by the Sweet 

Potato
Y -1 0 -5 2  The N utrition o f Muck Crops 
C C -12-52 The L eaf Analysis Approach to 

Crop N utrition 
D D -12-52  Potash Deficiency o f Reforested 

P ine and Spruce Stands in Northern 
New Y ork

E E -12 -52  Flue-cured T obacco  Fertilizers of 
the Future

A -l-5 3  Phosphate and Potash Effects on 
Ladino Clover Swards 

B - l -5 3  Com m ercial F ertilizer Is a Sound In 
vestment

F -2 -5 3  Grasses and W eeds- '- The Potash Rob
bers

I-2 -5 3  Sericea Is a Good Drought Crop 
J-3 -5 3  Balanced N utrition Im proves W inter

W heat Root Survival 
K -3 -53  Kudzu Keeps Growing During 

Droughts 
M -3-53 Soil Testing in New Jersey 
N -4-53 Coastal Berm uda— A Trip le-threat 

Grass on the Cattlem an’s Team 
P -4 -5 3  Learning How to Make Profits from  

Sweet Potatoes 
R -4-53  The Sandy Soils o f Florida Need 

Potash fo r  Pastures 
S-5 -53  More Cotton on Less Land 
T -5 -5 3  T re fo il Is  D ifferent 
U -5-53 Grassland Farm ing Is Planned Pros

perity
V -5-53  Common Sense Management of 

Southern Pastures 
W -6-53 The Development o f the American 

Potash Industry 
X -6 -5 3  Pecan V ariety Perform ance B efore 

and A fter O rchard Was Grazed 
Y -6 -5 3  A lfa lfa  Seed Production in Alabama 

as Affected by Various Treatm ents 
Z-8-53 Potash Pays W ith Peanuts 
AA -8-53 Strong R oots Make High Corn 

Yields
B B -8 -53  Recent T ria ls  W ith Rescue Grass 
CC -10-53 More Effective Fertilizer Use 

Needed in the Northeast 
D D -10-53 Sam pling Soils fo r Chem ical Tests 
E E -10-53  Some Relationships Between L eaf 

and So il Potassium  in New Jersey 
Apple Orchards 

F F -1 0 -5 3  Testing and R eclaim ing Alkali 
Soils

G G -11-53 Growing B rocco li at Veg-Acre 
Farms

H11-11-53 Sunshine Is Our L ife
II -1 1 -5 3  The Im portance o f Legumes in 

Dairy Pastures
J J -1 1 -5 3  Boron— Im portant to Crops 
K K -11 -53  A Convenient Q uick-test fo r P ot

ash in Coastal P lains Soils

THE AMERICAN POTASH INSTITUTE 
1 1 0 2  16th STREET, N. W . WASHINGTON 6 , D. C.



A city slicker, passing through the 
mountains, decided he’d like some of 
the moonshine he’d heard so much 
about. He finally located a native 
known to mix an occasional batch.

“Got two kinds,” the moonshiner 
said. “Which one you want?”

“Two kinds?” the man asked. “What 
do you mean?”

“Well,” drawled the native softly, 
“it’s all accordin’ to what yew want it 
fer—courtin’ or fightin’!”

* *  •

“Jim, I don’t think our daughter’s old 
enough to wear a strapless gown to the 
high school prom, do you?”

Father buried in the newspaper: “If 
the thing stays up, then she’s old 
enough.”

# # #
Colonel, examining officer candidate: 

“Name five outstanding military lead- 
ers.

Candidate: “Eisenhower, Napoleon, 
Grant, Patton, and—excuse me, Sir, but 
what did you say your name is?”

# *  *

Girl: “Must you drive with one
hand?”

Gob: “Sure, the car won’t steer itself.”
*  *  *

A first grade teacher read her pupils 
some nursery rhymes. To find if they 
had paid attention, she asked them 
questions about the rhymes.

“Why did the cow jump over the 
moon?” she inquired.

Little Johnny spoke up: “Probably 
because the milkmaid had cold fingers.”

A funeral parlor wired a man inform
ing him that his mother-in-law had died 
and asked whether he wanted her 
buried, embalmed or cremated. The 
answering reply was: “All three; take 
no chances.”

# # #

Private Jones, an inveterate and suc
cessful gambler, was such a demoraliz
ing influence in his unit that his lieu
tenant, after trying unsuccessfully to 
reform him, sent him before the cap
tain. After the interview the lieutenant 
was summoned.

“I ’ve shown Private Jones he can lose 
a bet,” the captain said. “I asked him 
why he couldn’t stop betting, and he 
said: ‘Sir, it’s a habit I can’t seem to lose. 
Why, I ’ll bet you a dollar right now you 
have a mole on your left shoulder.’ 
Well, I knew darn well I hadn’t, so I 
took off my shirt and showed him. He 
admitted he had lost and paid the dollar. 
I guess that’ll hold him!”

The lieutenant was so noticeably 
silent that the captain asked: “What’s 
the matter? Aren’t you pleased?”

“No, sir,” was the reply. “You see, 
on the way to your quarters Jones bet 
me $5 he’d have the shirt off your back 
in five minutes.”

# * *
A cruising police car received the fol

lowing call: “Calling Car 13. Go to 
Main at Pine Street. Nude woman run
ning down the street. That is all.” 

There was a pause. Then came an 
afterthought: “All other cars stay on 
your beats. That is all.”
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B O R AX restores lost boron to soil

Yes, Borax does restore lost Boron to 
soils. . .  the Boron that is so essential 
to fine, healthy crops and big yields. 
A lthough the am ount o f  B oron  
required is extremely small, its impor
tance is com parable to Nitrogen, 
Potash and the other essential plant 
foods. Don’t let a Boron deficiency in 
soil cause crops to dwindle and plants 
to grow puny. Use Fertilizer Borates, 
the low-cost fertilizer grade of Borax, 
to restore the boron—then watch the 
yields o f alfalfa, pasture crops, and 
many vegetable, field and fruit crops 
as well, increase and improve in quality!

F e r t i l i z e r  B o r a t e  (equivalent to 
approximately 93% Borax) and F e r 
t i l i z e r  B o r a t e - H i g h  G r a d e  (equiva
lent to approximately 121% Borax) 
come in fine mesh for addition to 
mixed fertilizer, or coarse mesh for 
direct application where required. 
This material saves you important 
money in cost of transportation, stor
age and handling, etc., because water 
content is held to approximately 24% 
water (5 mols). County Agents or State 
Experimental Stations should be con
sulted for detailed recommendations. 
Write today for literature!

A O R I C U I T U R A I  O F F I C I I

•P .O . Box 229 
East Alton, Illinois 

•  1st Nat'l Bank Bldg. 
Auburn, Alabama

G
S U N U P A C rV tf t f  OP FAMOUS * M  M i l l  I f  AM** M C ffA O f M O M K I t

PACIFIC COAST BORAX CO.
D I V I S I O N  OF B O R A X  C O N S O L I D A T E D .  I I M I T E O

100 PARK AVINUI S S 9 I IUMBIR STRUT BBS SHATTO PLACI 
NEW TORK 17, N.T. CHICAGO 1G, ILLINOIS LOS ANGILU S, CAUF.
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A M E W  CONCENTRATED BORATE WEED KILLER

TRONABOR is a  new concentrated borate weed killer
containing not less than 1 3 .7 %  Boi'on and 4 4 %  Ba0 , combining the 
p ro p erties  o f a  g e n e r a l-c o n ta c t  w eed k iller an d  soil s te rilan t. 
TRONABOR is most effective when applied dry but can also be used 
in solution as a  spray. W hen you use TRONABOR the job is done! 
Most weed growth is destroyed for a  year or longer. Under favorable 
conditions TRONABOR may give control up to three or four years. 
W hen applied before or during seasonal rainfall it is dissolved and 
perm eates the soil to the root zone o f the plants where it destroys 
and prevents re-growth until removed by normal leaching. TRONABOR 
is safe, easy to apply, non-corrosive and non-flammable. No other 
type of weed killer combines so many advantages.

TRONABOR IS .

Easy to apply 
Concentrated 
Non-poisonous 
Non-selective 
Non-flammable 
Non-corrosive to 

iron or steel 
Non-injurious to 

clothing 
Economical 
Soil Sterilant

HOW AND WHEN 70 APPLY T R O N A B O R
In  d r y  fo r m , T R O N A B O R  is  e a s i l y  
a p p l i e d  b y  h a n d - b r o a d c a s t i n g .  O n  
la r g e r  a r e a s  o n e  o f  se v e ra l a v a i la b le  
ty p e s  o f  fe r tiliz e r  o r  l im e -sp re a d e rs  is 
re co m m e n d e d . It sh ou ld  b e  d is trib u ted  
ev e n ly  a n d  in su ffic ie n t a m o u n t. It is 
b e tte r  to  o v e r- th a n  u n d e r-a p p ly , s in ce  
to o  little  m ay  g iv e  u n sa tis fa c to ry  resu lts. 
W h e r e  p r a c t ic a l,  s ta n d in g  w e ed  g ro w th  
sh ou ld  b e  cu t to  a  h e ig h t o f  4  to  6  in ch es 
to  insure th a t  th e  T R O N A B O R  is s p re a d  
ev e n ly . O n  b a r e  s lo p e s  ra k in g  in will 
p r e v e n t  t h e  m a t e r i a l  fro m  w a s h in g  
a w a y  d u rin g  h e a v y  ra in s .

• • • • •
T R O N A B O R  is b e s t  a p p lie d  in th e  F a ll, 
W in te r  o r  e a r ly  S p r in g  w h en  ra in fa ll

* Trade Mark Registered

ca r r ie s  it in to  th e  ro o t a r e a  o f  th e  soil. 
T R O N A B O R  m ust b e  d isso lv ed  to  b e  
e f f e c t iv e .  F o r  a n n u a ls  a n d  s h a llo w - 
ro o te d  p e re n n ia ls  a p p ly  w h en  p la n ts  
a r e  y o u n g  a n d  te n d e r . D e e p -r o o te d  
p e re n n ia ls  shou ld  b e  t r e a te d  in F a ll o r  
W in te r . A p p ly  T R O N A BO R  a t  th e  ra te  
o f  7Yi to  11 p o u n d s p e r  1 0 0  s q u a re  
f e e t ,  d e p e n d in g  upon sev e rity  o f  c o n 
d itio n s. T he h ig h e r a p p lic a t io n  sh ou ld  
b e  used  o n  s te e p  s lo p e s , w h ere  w e ed  
g ro w th  is th ick ly  m atte d  o r  w ell e s t a b 
lish ed , o r  w h ere  th e  soil is h a rd  a n d  
im pervious o r  v ery  s a n d y  o r  p o ro u s. 
S p o t  r e t r e a t m e n t  o f  s o m e  a r e a s  a t  
a b o u t  th e  a b o v e  d o s a g e s  m ay  b e  
a d v is a b le  la te r .

TRONABOR KILLS. .

Russian Knapweed 
Canada Thistle 
Bindweed 
Toad Flax 
Leafy Spurge 
Whitetop (Hoary Cress) 
Johnson Grass 
Poison Ivy and Oak 
St. Johnswort 

(Klamath Weed)
And many others.

American Potash & Chemical Corporation
Offices • 3 0 3 0  W ost S ixth  S tre e t, l o t  A ngeles 5 4 ,  C a lifo rn io  

1 2 2  East 4 2 n d  Stroo t, N ow  Y ork 17 , N . Y.

•  ESTON C HEM ICALS D I V I S I O N  
3 1 0 0  Eost 2 6 th  Stroo t, Los A ngolos 2 3 , C a lifo rn ia

Plants • Tron a a n d  Los A ngolos, C a lifo rn io

B O R A X  • P O T A S H  • S O D A  A S H  • S A L T  C A K E  • L I T H I U M  & B R O M I N E  C H E M I C A L S  
a n d  a  d iv ersified  lin e  o f  s p e c ia liz e d  AGRICULTURAL, REFRIGERAN T a n d  INDUSTRIAL CH EM ICA LS
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The Whole Truth—Not Selected Truth 
R. H. St in c h f ie l d , Editor

Editorial Office: 1102 16th Street, N. W., Washington 6, D. C.

VOLUME X X X V III NO. 2
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One of the first operations of the season— getting the fertilizer
onto the soil.
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D u r i n g  a  V i s i t .  • .

Back to the Campus

11 R IG H T placards saying “Prove You Are 18” challenge me on 
"  every wall from the bar stool on which I linger—hunting for 
those haunting memories of long ago in this ever-pulsating, careless 
realm of the college student. But at no wide stretch of the most 
vivid imagination could I ever prove again that I am eighteen. Per
chance I would gladly relinquish the thirst-quenching privilege of 
my years, which are always unquestioned by the deft polisher of the 
shining glasses, just to find out once more what it feels like to be 
eighteen—or even that more staid and aged status of twenty-five or six.

In these roistering, traditional college 
towns one who has passed his middle 
years, either deeply appreciates the 
chance to mingle with jubilant juniors 
or walks slow-footed with downcast 
eyes, wondering why each husky Joe 
or bright-eyed Jenny fails to greet you 
with some current password to the 
lodge of youth.

Not all of the old landmarks have 
disappeared from the familiar mile that 
separates the “gown and town” pre
cincts of our elm-lined quarter. It is

thus possible to recreate some of the 
drama and bring back to ruddy life 
some of the young characters who once 
used that scenery for backdrops to a 
world of study and ambition, pranks 
and cribbed exams. But so few of them 
are yet visible in the warmth of their 
glorious flesh, to bring back again the 
carefree, hopeful, joyous and ardent 
camaraderie that stamps this ordinary 
avenue into a pathway of the demi
gods and vestal virgins entering in turn 
to claim the prizes of erudition.

3
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If you were a resident instructor or 
a full professor or dean, smug and 
secure on his pedestal of power and 
reputation, this lonesome and nostalgic 
spirit might not move you almost to 
the point of useless and unbecoming 
tears. The secret of that indifference to 
the pressure of youthful zest lies in 
their annoyances and irritations com
ing every day from the humdrum rou
tine of class and supervisory duty. 
They, unlike yourself, live in a world 
of reality and know too well that many 
of the most brilliant looking kids are 
stumblers and quitters on the rocky 
road to Parnassus, and drive too many 
motors for the good of their mentors.

RIG H T here in this matter of motor 
cars it seems too clear that the 

old campus is like it used to be in a 
county seat on circus day. Getting 
longer and heavier and costlier, these 
believed-to-be-necessary means of trans
portation swerve and dive and bedevil 
you, block all the curbs from downtown 
to the campus, and represent in their 
plush possession more than it cost for 
four years of academic schooling when 
you were there. Moreover, parking 
space is just about completely gone, so 
that the latest proposed novelty directed 
to the ease and comfort of the genera
tion that has forgotten how to walk is 
intended to uproot a bygone vista on 
the lake. The proposal has been de
bated and it may be halted. The plan 
in question would fill in a huge chunk 
of shoreline on the placid lake to give 
the undergrads and the book salesmen 
and other transients a nice plaza on 
which to park their limousines.

Great stretches of gravel, huge posts 
and signs, row on row of personal 
pleasure cars shimmering in the sun, 
honking and grinding of machinery, 
reeking odors of oil and gas,—over and 
beyond and between which display of 
opulence one partly glimpses the rolling 
blue of the wide waters fringed to the 
far left by a vista of hills soon to be 
hidden from all except those who ride 
in planes!

Of course, there is another side to 
the situation. That campus you and 
your friends knew so well has extended 
itself for miles beyond the farthest west
ern rim of the college zone as you 
vision it of yore. This means some 
fast traveling between many classes 
to avoid bad marks. Unless and until 
all the major classes are broadcast by 
television, some of the students will 
have some justification for operating a 
motor car in their daily rounds. I pre
sume a few of them still work at vari
ous college and town jobs to earn their 
board and keep. They have to husde 
also, but most of these less privileged 
and independent ones surely cannot af
ford to maintain wheels under them
selves.

IE T ’S quit arguing generalities a min- 
I ute because here we are opposite 

a spot that is green with ancient mem
ories. It’s the brownstone chapel with 
a short spire, facing straight down the 
main th o ro u g h fa re  connecting the 
campus with commerce. In that some
what stuffy place you heard some fa
mous men and women invited to appear 
before the student body. Here the 
winning debate team repeated their vic
torious arguments for the benefit of 
those who did not accompany them on 
the trip. Similarly, the winning orator 
of the Midwest Speech Contest went 
through his vocal and mental tricks, 
garnished with graceful gestures. Some
times, when the lower campus was too 
wet or snowbound, the triumphant 
football and basketball teams strutted 
their stuff and heard the cheers of the 
welcoming students.

Just a few blocks east stood a house 
now hidden by a garish store front. 
Up there on that hill behind those Vic
torian era blinds and doorways lived a 
professor who held many parties for the 
students. It later became the rented 
house of a “barbarian” self-named fra
ternity called the Cardinal Cat. Prob
ably no other spot in existence on the 
old campus carries quite the flair for 
you as that old gathering place of the
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young and the daring. One of those 
promising lads of long ago is a noted 
authority on literature, named to make 
the chief address when the new college 
library is dedicated next m onth.. He 
recalls our club vividly and with endear
ment too, as he told me in a recent 
letter. The best things are never for
gotten by the best of minds. Or if they 
sometimes are, a quick glimpse of a 
familiar locale starts the reel of memory 
clicking strong.

He alone of our crew of robust stu

dents ever realized a dream of being 
famous and renowned. Another lad of 
those days became a state senator and 
another one held a high position with 
the government as an administrator. 
Still another dedicated his life, he used 
to tell us, to the accumulation of great 
riches. He said that when he became 
forty years of age he would be a million
aire. He finally had to be satisfied with 
far less, yet the last time I saw him he 
looked prosperous but rather baggy in 
the face and corpulent in the midriff.

IT  takes a fellow with a blithe spirit 
and practical resignation to view 

the wrecks that once were handsome 
homes along some of the side streets 
abutting the campus. In those now 
crumbling and decayed houses built in 
the nineties and at the turn of the cen

tury there once were vibrant life and 
jollity. The houses were large and 
roomy, and their owners often rented 
upstairs rooms to the student body— 
mostly men—who could not find the 
space or the finances to reside in 
fraternities or clubs. After the men’s 
dormitories were erected the former 
homes that bulged with youth soon 
became empty of the usual paying occu
pants and their owners faced rising 
upkeep and excessive fuel bills. More
over, as the demands for services grew, 
the college management sought to ex
pand its limits and condemned acres of 
residential land where many of those 
Victorian houses once sheltered and 
sometimes “boarded” the overflow of 
freshmen and sophomores, whose par
ents wanted their boys to live in some
body’s home and have some kindly 
housemother to keep tab on their wel
fare and behavior, too.

Maybe it is just as well, for some of 
the huge, rambling houses were fire- 
traps and lacked the conveniences of 
modern times. But as you gaze into 
some of those vacant and staring win
dows you recall many an evening of 
social cheer, with the owners calling 
each boy by his nickname, and doing 
his best to be a dad to homesick kids, 
especially for many a lad who could 
not afford a trip back home at the 
holidays.

From thence you slowly pace the 
campus walks to the portals of the new 
and impressive “libe.” It contrasts 
sharply with the old one facing it 
across the lower greensward, Grecian 
and Roman, with Ionic columns and 
sculptured pilasters. The modern li
brary looms like a warehouse of brain 
storages, stark and flat, ponderous and 
practical. In former times the archi
tectural grandeur and the marble trim
ming of the interiors made you overlook 
the actual lack of adequate reading and 
reference facilities. Erected at the time 
when new-found wealth and booming 
ambition prevailed, the Athenic marvel 
caused no end of pride in your genera- 

( Turn to page 50)



Fig . 1 . County Agent J .  W . (B i l l )  Clark and Francis Blaska display ears o f  corn from  the “ with” 
and “ without”  treatm ent. T h e  yield was increased from  3 2 .2  to 1 0 2 .9  bushels per acre where 
1 ,0 0 0  lbs. per acre o f 1 0 -1 0 -1 0  were plowed under and 2 0 0  lbs. o f ammonium nitrate were applied 
as a sidedressing.

Wisconsin Tops the Nation’s 
1953 Average Corn Yield

$u (?. (Chapman 
Soils Department, University of Wisconsin, Madison, Wisconsin

T H E year 1953 will go down in 
history as a great one for corn in 

Wisconsin. Corn was king, with yields 
hitting an all-time average high of 5814 
bushels per acre (the highest yield for 
any state in the United States) and 
totaling better than 148,000,000 bushels.

There were many factors that con
tributed to this all-time record: Hybrid 
seed corn, a stupendous contribution 
resulting from years and years of re
search by our plant breeders and geneti
cists; higher population (more stalks 
per acre). And farmers have learned 
that weed control is important.

But one of the most important factors

contributing to this record yield was 
high fertility. Some 900 farmers joined 
up in the county Pacemaker Corn 
Clubs, had their soils tested, and ap
plied fertilizer according to a pre
scription or formula. Thousands of 
others just proceeded on the general 
assumption that an abundant supply of 
plant food and the stepping up of the 
population would turn the trick—and 
it did.

Many stories on how to grow 100 
bushels per acre appeared last winter 
and early spring in the leading farm 
magazines. Interest in fertilizers for 
corn and how to grow these big crops

6
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ran high. In a series of some 37 radio 
talks over stations in southern Wiscon
sin during the months of April, May, 
and June, we gave farmers blanket 
suggestions and recommendations. We 
said, “Step up your stands to 16,000 
to 18,000 stalks per acre on the heavy 
soils ( 10,000 to 12,000 stalks per acre 
on sandy soils), and where no manure 
is available, plow down or disc in 800 
to 1,000 lbs. of 10-10-10 or 12-12-12 
fertilizer. Drill or hilldrop your corn 
and drill 250 to 300 lbs. per acre of 
4-16-16 or 5-20-20 starter fertilizer and 
then when your corn is knee-high, 
apply 200-300 lbs. of ammonium ni
trate, anhydrous ammonia at 80 to 
100 lbs, or other high nitrogen fer
tilizer to supply the equivalent of 
from 60 to 80 lbs. of elemental nitro
gen.” That treatment paid off with 
yields ranging from 100 to 165 bushels.

L. J. Merriam, a farmer east of 
Janesville who has grown corn con
tinuously for 4 years (a one-crop 
farmer), plowed under about 500 lbs. 
of 5-20-20 plus 350 lbs. of ammonium 
nitrate, used starter (5-20-20) at 100 
lbs. and, for good measure, sidedressed 
part of his acreage with anhydrous am

monia at 80 lbs. per acre. Yields on 
his 150 acres of corn ran close to 135 
bushels per acre. Merriam got his 
corn a little too thick— from 20 to 21 
thousand stalks per acre. He drilled 
at 7-inch spacings, but next time he 
tells me that he plans to hilldrop “twos” 
every 17 inches on 42-inch rows. Mer
riam is convinced that light penetration 
with direct sunlight hitting a higher 
percentage of the leaf surface is im
portant in processes of starch and sugar 
formation, and hilldropping on wider 
rows will permit more direct sunlight 
to hit the leaf surfaces.

Certainly our test plot demonstrations 
carried out over a period of 35 years 
in Wisconsin, together with the re
search studies conducted both here in 
Wisconsin and other Midwestern States, 
have given us a tremendous backlog of 
information from which we continue to 
draw. Our knowledge of “how to 
grow corn” has been cumulative. I 
started my first work on corn fertiliza
tion back in 1916 as a young agron
omist working under the direction of 
Dr. H. J. Wheeler who was then rec
ognized as one of the outstanding au
thorities on fertilizers in this country.

Fig. 2 . Sidedressing attachm ents (o r  applying straight nitrogen or mixed fertilizers are available
now fo r all makes o f tractors.
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Down through the years my work has 
been inspired and supported by such 
men as Dr. G. N. Hoffer of the Amer
ican Potash Institute and Dr. Geo. 
Scarseth, formerly Chairman of the 
Department of Agronomy at Purdue 
(now director of the American Farm 
Research Association). Over a.period 
of more than 35 years county agents 
have cooperated in these hundreds of 
“in the hill,” “plow-sole,” “plow- 
under,” “sidedressing,” and other types 
of corn plot fertilizer demonstrations. 
I have written and talked so much 
about 10-10-10 for both corn and pas
tures for so many years that I ’m now 
being nicknamed “ 10-10-10 Chapman.”

As more abundant supplies of nitro
gen came into the picture following 
World War II, we all, the whole coun
try, began to see great new and ex
panded opportunities for its use.

A story which I prepared in 1947, en- 
tided, “Nitrogen Fertilizers Have Ex
tended Crop Production Horizons,” 
and which appeared in one of the 
National trade magazines, alerted the 
country to the great opportunity for 
low-cost crop production through the 
use of nitrogen. My story entitled, 
“Wisconsin’s Soil Bank Balances Are

Running Low on Nitrogen and Pot
ash,” which appeared in the January 
1953 issue of this publication and which 
was based on a study of “income and 
outgo” of N-P-K, revealed the fact that 
Wisconsin’s net losses of plant food for 
1952 were 35,450 tons of nitrogen, 
54,281 tons of phosphate (P 20 5), and 
170,768 tons of potash (K 20 ) .

This past year in cooperation with 
county agents we set up a total of 60 
demonstrations where comparisons of 
heavy rate plow under 10-10-10 treat
ment with starter only and nitrogen 
sidedress treatments were made.

The results of a few of these 1953 
demonstrations are shown in Table I.

“Will it pay farmers to apply these 
heavy applications of commercial fer
tilizer?” Let’s take a quick look at 
costs where heavy rate per-acre appli
cations of fertilizer are applied to low 
level fertility land.
800 lbs. 10-10-10 fertilizer (plow

under) .........................................$28.80
200 lbs 4-16-16 (starter)  6.65
200 lbs. ammonium nitrate (side- 

dress) . ......................... <.........  8.40

Total cost of fertilizer $43.85
( Turn to page 45)

Fig. 3* Anhydrous ammonia must be in jected  into the soil with special applicators as shown here<



Soil Testing Improves 
Soil Management

(J3u  d . <jC. 11/  S w a n s o n

Soils Department, Connecticut Agricultural Experiment Station, New Haven, Connecticut

A PERTIN EN T fact about soils is 
that no one can look at a soil or 

feel it and say a great deal about its 
fertility. Much can be said about its 
potential productivity, however, from 
visual observation.

If a soil is well drained, most crops 
will grow well; but if water stands on 
the land much of the time, the land is 
water-soaked and too wet for best crop 
growth.

If stony, it is difficult to work. If the 
topsoil is thick, the plant roots have a 
larger storehouse from which to get 
their food and moisture.

The soil may be well drained and 
stone free with thick topsoil, but poor 
in fertility.

But the chemical or fertility status 
of a soil is not visible. It is best learned 
by chemical analysis. Intensive re
searches on methods for determining 
quickly the fertility status of a soil have 
produced the commonly known soil 
quick tests.

Sampling the Soil

One of the most important factors 
in obtaining ^reliable information on 
the fertility status of a soil is the taking 
of representative soil samples. Several 
samples should be taken for, if only one 
is obtained, it might happen to be 
from an unusually poor part of the 
land. Or you might sample a spot 
where some fertilizer was accidently 
spilled last year.

The sampling must be properly done 
if the tests are to have significance. The 
interpretation of soil tests is based on 
the assumption that the sample actually

tested is truly representative of the soil 
in the particular field or area sampled. 
Soils that are different in appearance, 
crop growth response, or past treat
ment should be sampled separately.

No simple rule for soil sampling will 
apply to all cases. Common sense is 
the best guide, bearing in mind that 
the final mixed portion actually sub
jected to test is only a spoonful from 
an area of land usually consisting of 
thousands of tons of soil. If the sample 
is not representative, the tests may lead 
to erroneous interpretation and un
sound recommendations.

If poor soil samples are submitted 
to the laboratory, poor results may be 
expected. The best laboratory tech
nique is not a substitute for carefully 
taken samples.

How to Sample Soil

In cultivated fields and gardens, 
the soil is sampled by taking vertically 
cut shovel or trowel slices of uniform 
thickness to a depth of 5 or 6 inches. 
For permanent sod, such as pastures 
and lawns, the depth should be 2 to 3 
inches. A soil auger is sometimes used 
for sampling.

Ten to 20 samples well distributed 
over the field, garden, or lawn should 
be taken. The number of places 
sampled depends on the size of the area 
and the uniformity of the soil. The 
samples should be mixed thoroughly in 
a clean pail or similar container and the 
larger stones and coarse roots removed. 
From a half pint to a pint of this mix
ture is sufficient to save for testing.

If the soil is very wet, it should be

9
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spread out to air dry before mixing. 
It should not be dried in a heated oven. 
Usually it is inadvisable to sample when 
the soil is saturated with water or when 
extremely dry. Care should be taken 
that sampling tools and containers are 
free of lime, fertilizer, or other con
taminant.

Fields that vary in kind of soil, pre
vious fertilizer or lime treatment, or 
cropping history should be sampled 
separately. Gardens should not be 
sampled with lawns.

Separate samples from the subsoil 
may be desirable for the additional in
formation they will provide. This 
would be helpful in the case of or
chards, for example.
Include Information About the Soil

Any information supplied with the 
sample is helpful to the soil scientist 
making the test. The soil type name, 
if known, characterizes the soil, telling 
something about its physical and chem
ical properties useful in the interpreta
tion of the tests.

The past cropping history and soil 
treatment for the past 3 to 5 years pro
vide useful information. Has the soil 
even been limed, have fertilizer and 
manure been used? Do you know the 
kinds and amounts? Do you have 
manure available now for use on your 
soil? Also, what crop are you going 
to grow?

Other factors on which information 
is useful include drainage, whether the 
land is hilly, rolling, or level, material 
underlying the soil such as sand, gravel, 
or bedrock, and approximate size of 
the area represented by the sample.

Time of Sampling
The soil is a dynamic body, teeming 

with millions of microorganisms whose 
activities vary from day to day and 
from season to season with changes in 
temperature, moisture, and food sup
ply. A rapidly growing crop depletes 
soil of the nutrients required for plant 
growth. Thus, at the end of the grow
ing season, soils show high tests for 
nitrates and potassium only when the

amounts of these constituents added in 
the fertilizer, or becoming available in 
the soil, are in excess of crop demands. 
Seasonal fluctuations in soil acidity in
fluence the availability of plant nutri
ents to some extent. Acidity is nor
mally at a minimum in early spring 
and at a maximum in midsummer.

For general soil diagnosis, tests on 
samples taken in early spring are most 
reliable. Tests in the autumn after the 
crop is harvested best indicate whether 
or not the fertilizer has been in excess 
of crop needs.* Fall testing has the 
added advantage of allowing ample 
time in which to obtain materials and 
lay plans for spring work. The choice 
of time when the sample is to be taken 
depends, therefore, upon the purpose 
for which the test is made.

Interpreting Soil Tests Important
Simple chemical soil tests can often 

provide us in a few minutes with more 
useful information about the fertility 
of a soil than can be learned by several 
days of detailed laboratory analysis. 
The results of the tests can be used to 
good advantage by a person competent 
to give sound soil-management recom
mendations. They are often mislead
ing to those who have litde understand
ing of the relationships between soil 
chemistry and plant nutrition.

Soil testing is only another tool used 
by soil scientists in diagnosing soil ills. 
It is not infallible. In the hands of 
a novice, great harm may be done soils 
from an incorrect interpretation of the 
tests. For example, a novice might 
recommend liming when actually suffi
cient calcium was available in the soil. 
Overliming may produce minor ele
ment deficiencies.

Practical interpretation of soil tests 
should be considered with reference to 
known limiting factors on crop growth 
for the soil being tested. These limit
ing factors include poor soil aeration, 
poor soil structure, deficient drainage, 
low organic matter content, unfavor
able seasonal conditions, plant pests, 
and plant diseases.

( Turn to page 49)



Lime and Fertilizer Pay 1111

Bf W. X fJeLn
Agronomy Department, North Carolina State College, Raleigh, North Carolina

W E’V E all heard that farmers, like 
everyone else, must spend money 

in order to make money. This cer
tainly applies to the use of lime and 
fertilizer in crop production in North 
Carolina. Our soils, naturally low in 
productivity in the virgin condition, 
are among the most responsive in the 
nation to good management and cul
tural methods.

Farmers in North Carolina have rec
ognized the importance of fertilizer 
in securing high yields, as indicated by 
the fact that in the last 15 years fer
tilizer tonnage has about doubled. 
North Carolina uses more fertilizer 
than any other state—a total of 1,850,- 
000 tons for fiscal 1952-53. The actual 
usage in tons of N, P2O5, and K 20  
and lime is shown in Figure 1 along 
with the estimated potential usage.

Although many acres in North 
Carolina are well limed and fertilized, 
these estimates indicate that much of 
the cropland needs more nitrogen, phos
phate, potash, and lime than is being 
applied. One is often impressed with 
the sharp contrast between the im
proved farm and the rundown farm. 
Often the two situations are divided by 
only a road, property line, or just a 
fence row. If one doesn’t know the 
real situation, he can scarcely believe 
that most of the fields could be as good 
as the better fields just by following 
good management practices. Naturally, 
lime and fertilizer are only two of the 
many factors in management necessary 
for high production. Full attention

*  Based on North Carolina Agricultural Experi
ment Station Bulletin No. 385, December 1953. 
“Lime and fertilizer pay off.”

MORE FERTILIZER AND LIM E SHOULD 
BE USED IN NORTH CAROLINA

0)
ZoH
iLo
inoz<
to3o

N lT ftO O lN  PHOSPHATE POTASH L IM E

( N) <P2 05) (K20)

Fig. 1 . Nitrogen usage potential calculated on 
basis o f current recommended ra te s ; the phos
phate, potash, and lim e usage potential calcu
lated on basis o f current recommended rates and 
summary o f soil tests showing phosphate, potash, 
and lime levels in North Carolina soils.

must be given to the seedbed, variety, 
date and rate of seeding, stands, fer
tilizer placement, cultivation, insect 
control, disease control, harvesting prac
tices, as well as other factors.

It is interesting to note that the 
price of fertilizer has increased much 
less than other items the farmer must 
buy. Also, it has risen much less than 
prices received for produce (Figure 2 ). 
The price index on fertilizer in 1952 
was 143 (based on 1910-14 prices =  
100). In the same year, the price index 
for all the commodities the farmer 
bought was 273, while the price index 
for products the farmer sold was 288.

Adequate Lime and Fertilizer Pay
It costs just as much to prepare the 

land, plant and cultivate a low-yielding 
field as it does a high-producing field. 
Once it is decided to produce a certain 
crop, it will pay to add plant nutrients

£22 USAGE IN 1952-53
kvsl ESTIMATED POTENTIAL USAGE 

2 4 0
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F E R T IL IZ E *  PRICES HAVE INCREASED MUCH LESS 

THAN GENERAL FARM PRICES

Y E A R

Fig'. 2 .  ‘ ‘Prices farm ers rece iv e" are U. S . De
partm ent o f Agriculture figures, revised January 
1 9 5 0 . “ P rices o f fertilizer m aterials”  are based 
on figures from  the Departm ent o f Agricultural 
Econom ics and Farm  Management, Cornell Uni
versity, Ithaca, N. Y . See B etter Crops with 
P lant Food, Ja n . 1 9 5 3 .

close to that amount where the ex
pected value of the larger yield equals 
or just exceeds the extra cost of fer
tilizer, plus additional harvesting and 
marketing costs. Here are figures 
based on 54 corn fertility experiments.**

Low
nitrogen 120 lbs. N

Yield...................... 26 bu. 85 bu.
Cost per bu........... $1.71 83 cents
Net returns........... $1.12 loss $71.75 profit

Adequate phosphate and potash were applied.

Apply Plant Nutrients Needed

To get the most efficient use of the 
plant nutrients applied and the greatest 
returns from the fertilizer dollars, con
sideration must be given to other factors 
besides just applying more lime and 
fertilizer. On some soils the greatest 
returns may result from lime, on other 
soils the greatest return may be from 
nitrogen, phosphate, potash or a com
bination of one or more of these 
nutrients.

The effect of soil fertility on re
sponse from plant nutrients is illus
trated in Figures 3 and 4. The values 
per acre of the increased yields from 
lime or fertilizer (above the cost of 
lime or fertilizer) are given. Farmers 
will be most interested in the figures 
above the bars as these figures repre
sent the return per acre above the 
cost of the fertilizer. Fertilizer dealers 
and credit agencies will be most inter
ested in figures below the bars. These 
figures show the returns per dollar 
spent on fertilizer or lime. It is well 
to keep in mind that the value per acre 
of the increased yield is the most im
portant figure, since this is directly 
related to the profit per acre. It is 
important not to be misled by the 
decreasing returns per dollar spent on

( Turn to page 44)

For any management practice, a 
farmer wants to know, “Will it pay?” 
So naturally he is interested in the net 
return from dollars spent on lime and 
fertilizer. Sometimes the farmer may 
have a problem in obtaining credit to 
buy the plant nutrients he needs. 
Credit agencies and fertilizer dealers 
are very much interested in the returns 
per dollar spent for fertilizer. If it 
is plain that $4 or $5 or even more will 
be returned for each dollar spent for 
lime and fertilizer, there should be 
little difficulty in obtaining the neces
sary credit.

* *  “Fertilize corn for higher yields” by B. A. 
Krantz and W. V.# Chandler, N. C. Agr. Exp. Sta. 
Bui. No. 366 (revised, in press).

VALUE OF PEANUT RESPONSE TO LIME
ABOVE COST OF LIME (ONE TON PER ACRE)

pH  4 .6

S53
p H  5 .3 p H  5 .6

RETURNS PER DOLLAR 
SPENT ON LIME

S6

S5.70
Fig. 3 . Peanuts require a properly limed so il ; 
response depends on acidity. The returns, 9 4 5  
per dollar spent on lime on the low pH soils, 
show clearly  the profits you can earn from 
lim ing. Seventy-four per cent o f the peanut soils 
are pH 6 .0  or below. Adequate plant population 
and insect and disease control are im portant in 
realizing fu ll returns from  plant nutrients. 
Norfolk series in Coastal P lain .



Feed in the Northeast 
Buy It nr Grow It?*

By RickardBradfiJd
Department of Agronomy, Cornell University, Ithaca, New York

DAIRY and poultry contribute about 
75 per cent of the gross farm in

come of farmers in the Northeastern 
States. Both are dependent largely 
upon concentrates imported from the 
Corn Belt. New York farmers alone 
spent $169,000,000 for imported feeds 
in 1949. This was by far their largest 
cash expenditure. It was almost twice 
as big as their expenditure for farm 
labor, six times their expenditure for 
lime and fertilizer, and seven times the 
amount that they spent on their farm 
taxes. They are feeding, each year, 
about three million tons of concentrates, 
of which about one third or one million 
tons, is home grown, and the other 
two million tons imported from the 
west. Since 1920 about thirteen mil
lion acres of land in the northeast have 
been abandoned. The total cropland 
in the area has decreased over six mil
lion acres.

The ratio of prices received by farm
ers of the Northeast for their products 
to the prices paid for goods and services 
is more unfavorable now than it has 
been for a long time. If the North
east farmer is to operate profitably 
during the price-cost squeeze which 
now exists and which will probably 
continue, he will have to reduce his 
production costs. Because his biggest 
cash outlay is for purchased concen
trates, this item offers greater oppor
tunity for reduction than any other 
single item.

' * Presented at Boston meeting, American Asso
ciation for the Advancement of Science, December 
29, 1953.

The purpose of this paper is to con
sider some of the possibilities open to 
Northeast farmers for increasing their 
net income in the years ahead by re
ducing their expenditures for imported 
feed. I shall confine my remarks 
largely to the situation of the dairy 
farmer, and shall draw most of my 
illustrations from New York State.

Grass has long been, and will prob
ably continue to be, the most important 
crop in the Northeast. The climate 
and soils are, in general, well adapted 
to grass. One of the disadvantages is 
a relatively long winter feed period.

It is commonly accepted that the 
cheapest source of digestible nutrients 
for cattle is grass, and that the dairy 
farmer in the Northeast should aim 
to supply as high a proportion of the 
feed needed by his herd in the summer 
in the form of pasture as possible, and 
as high as possible a proportion of his 
winter feed in the form of hay or grass 
silage. It has generally been considered 
that the necessary concentrates could be 
purchased more advantageously from 
the surplus-producing areas in the west 
than they could be grown in the North
east. It seems to me it is now time 
to examine this view critically in the 
light of developments of the last quar
ter of a century, and of probable devel
opments in the next.

There is no question but that grass 
should continue to receive major em
phasis in the agriculture of the North
east. The research and experiences of 
our better farmers during the past 25 
years furnish convincing evidence of

13
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the potentialities for very great improve
ments along these lines. During this 
period we have had the establishment 
of the Northeast Pasture Research Lab
oratory in Pennsylvania; pasture and 
forage crop specialists have been added 
to the Research and Extension staffs of 
most of our land grant colleges. Two 
important new legumes have been intro
duced—ladino clover and birdsfoot tre
foil, both of which have great promise 
in connection with the improved grass
land program. As a result of the work 
that has been done in the last 25 years, 
we now know much more about how 
to grow better grass in the Northeast, 
and we have a better picture of what 
it can contribute to the agriculture of 
the area.

We know it is possible to produce 
pastures in the Northeast which will 
carry one dairy cow per acre, and to 
have meadows which will produce 
from two to three tons of high-quality 
hay for winter feeding. Dairy farmers 
have also learned to appreciate the value 
of high-quality roughage, roughage 
which contains a high proportion of 
legumes and which is harvested at the 
right stage of maturity. It has been 
clearly demonstrated that if roughage 
is of high quality, the dairy cow will 
consume more of it. At least 25 per 
cent more of the total digestible nutri
ents needed in milk production can be 
supplied in the form of grass if it is 
of high quality. In spite of the fact 
that this is known to be true, the qual
ity of the grass being produced on the 
majority of the dairy farms of the 
Northeast is still far from easily attain
able goals.

Points of Information

We have fairly accurate information 
on what must be done to secure these 
better grassland crops:

1. The most common cause of failure 
in most of the area is still the use of 
inadequate amounts of lime. Most 
of the soils of the Northeast are still 
too acid to produce the best pastures 
and meadows.

2. Most of the grassland of the 
Northeast is still inadequately ferti
lized. Practically all of these soils need 
to be fertilized with phosphorus. A 
high percentage of them need potash in 
addition to phosphorus. On farms 
where a high proportion of legumes 
cannot be maintained in the stand, ni
trogen also will have to be supplied 
from some commercial source. The ex
perience of our better farmers is that 
both more adequate liming and heavier 
fertilization can be made very profit
able at present price relationships.

3. Many of the soils of the Northeast 
must be better drained if they are to 
give maximum returns from grassland 
crops. Many of our better forage leg
umes will not thrive in poorly drained 
soils. This drainage problem is not as 
serious, or as costly to correct, as in 
many areas of flat land in other sections 
of the country. Most of the Northeast 
is rolling, and consequendy surface 
drainage is good over a high percent
age of the area. There are, however, 
on practically every farm, wet spots 
which hamper the farmer’s operations 
and increase his expenses. These areas 
must be drained if the land is to be 
farmed efficiently.

4. Most tillable grassland should be 
plowed up occasionally and reseeded to 
improve seeding mixtures. The evi
dence is rather conclusive that under 
most conditions in the Nbrtheast, stands 
of grass used for either pasture or 
meadow tend to deteriorate with age 
and are greatly improved by plowing 
up, planting to an intertilled crop for 
a year, and then seeding back to grass, 
usually in a small grain crop. In spite 
of this evidence, the fact remains that 
most of our meadows are left down 
too long, and as a result, both yield and 
quality of hay suffer.

5. To secure the maximum efficiency 
from the use of forage crops, they must 
be harvested at the proper stage of 
maturity. In the Northeast, the proper 
stage is often two to four weeks ear
lier than is customary. If all the crop 
is to be harvested at the proper stage,
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this greatly shortens the period of time 
over which a high-quality crop can be 
harvested. In other words, it makes it 
necessary on most farms to compress 
the harvesting season to a period of 
from two to three weeks, instead of 
spreading it over two or more months, 
as is still the practice in many sections. 
This fact makes greater diversification 
both advisable and possible.

Harvesting Techniques

In the last 25 years, we have devel
oped machinery and techniques for har
vesting and storing grass which greatly 
reduce the labor of handling and the 
losses on storing. These costs are, 
however, still high. Losses in feeding 
value between meadow and manger are 
also still high and generally amount to 
from 20 to 30 per cent. Good grassland 
farming will increase yields per acre 
from 50 to 60 per cent. One of the 
consequences of improved grassland 
farming on many farms is a reduction 
of the acreage of grass needed to sup
port our present cow population. In 
time this reduction might well amount 
to 25 per cent of our present hay acreage 
of almost four million acres, or almost 
a million acres of plowable land that is 
now being farmed.

We have in New York State about
1,250,000 milking cows and about 500,- 
000 heifers, or a total of 1,500,000 cow 
units. The number of cows in the 
State has shown but little change in 
the last 25 years. It will probably not 
change much in the next 25 years. The 
increased production needed will prob
ably come from increased production 
per cow. If the pasture supply for 
these animals is of the quality neces
sary for efficient milk production, from 
1.5 to 2 acres should provide adequate 
pasture for one cow. This would re
quire a total of about three million 
acres if we use the more liberal of 
these figures.

The 1950 census lists over 6,000,000 
acres of land being used for pasture in 
New York State. The amounts of the 
various types of grassland in New York 
as reported in the 1950 census are given 
in the first column of Table I.

Woodland pasture, in most cases, 
contributes very little feed. It usually 
should be either cleared and converted 
into improved pasture or reforested. 
If two thirds of the poorer part of this 
total area were reforested, it would 
leave one third, over 450,000 acres for 
pasture. When added to the “perma
nent pasture,” this would make a total

T a b l e  I . — S h i f t s  i n  L a n d  U s e  P o s s i b l e  i f  Goon G r a s s l a n d  F a r m i n g  P r a c t i c e s  
A r e  U s e d  a n d  C o w  N u m b e r s  K e p t  C o n s t a n t

(Estim ates for New York State)

Hay land (Average of 1945 & 1950 census)..
Yields in tons/acre assumed.....................

Tons of hay produced..........................................
Pasture

Woodland pasture.............................................

Permanent pasture......................
Cropland used only for pasture.

Total pasture......................................
Total grassland...........................................

Total area released for feed crop production.

1950

(Acres)

Proposed
for

grassland
(Acres)

Freed for 
production of 

other feed crops 
(Acres)

3 ,585,000 2,585,000 1,000,000
1.4 2 .0

5 ,018,000 5,170,000

1,361,000 450,000 911,000 
(for reforestation)

3 ,125,000
1,579,000 789,000 789,000

6,065,000 4,364,000
9,660,000 6,949,000

1,789,000
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of 3,575,000 acres for long ley or perma
nent pasture. By long ley pasture, I 
mean pasture which is on land which 
can be limed and fertilized and which 
can be plowed up or renovated perhaps 
once every 10 or 12 years, but which is 
left in grass for at least 90 per cent of 
the time. I seriously doubt the advisa
bility of keeping land in pasture for 
dairy cows in the Northeast which 
cannot be limed, fertilized, and occa
sionally renovated. Otherwise, the 
quality of pasture in most cases will be 
too poor to justify its use by high- 
producing herds.

We have left, now, according to the 
Table, 1,579,000 acres of so-called plow- 
able pasture. This land should be used 
for relatively short feed-producing rota
tions, with the land in grass about half 
of the time. The shifts which I propose 
are shown in the last two columns of 
figures in the Table. The assumptions 
made in assembling this Table are that 
with good grassland practices, the yields 
of hay can be raised from an average 
of 1.4 to 2.0 tons per acre. This would 
give, with the acreages shown in the 
Table, the number of tons of hay shown 
in the second line in the Table, and 
provide for essentially the same tonnage 
of hay as is used at present. The area 
of cropland used only for pasture is 
reduced by half, and the half thus freed 
would be used for the production of 
corn and small grains.

Shifts T o  B e Made

Quite often, in the experience of New 
York farmers, the intensively managed 
grass grown in the shorter rotation just 
described can be cut for grass silage 
or hay in early June, when the farmer 
usually has a surplus of grass in his 
permanent pasture, and can be pastured 
in mid-summer when his permanent 
pasture is short. This proposed reallo
cation of grassland would leave almost 
seven million acres of land in grass, 
or almost five acres per cow unit. It 
would return almost a million acres 
to forest and would free 1,750,000 acres 
for the production of other feed crops.

All of the shifts considered so far in
volve only land that is now being 
farmed. We realize, of course, that the 
situation on individual farms varies 
quite widely and that many farms are 
already in proper adjustment, but in 
view of the average figures shown in 
this Table such farms are probably a 
small percentage of the total.

Summarizing the picture with respect 
to grasslands, it seems to me that we 
can safely say that grassland is, and 
will remain, the chief support of the 
dairy industry of the Northeast, but 
that if the potentialities of grass as a 
dairy feed are to be realized, the quality 
of the pastures and meadows will have 
to be improved. If the quality is im
proved, the yield per acre will, in gen
eral, be raised, and as a result of better 
grassland-management practices, the 
total amount of land required to pro
duce all of the grass that the present 
ana prospective cow population can 
consume can be reduced in New York 
State by about 1,500,000 acres, which 
can then be devoted to other purposes.

Two Possible Uses

There would seem to be only two 
possible uses for most of the land thus 
freed: 1, to abandon it; 2 , to use it for 
producing feed crops, thus reducing 
cash expenditures for feed imported 
from other regions. If we follow the 
pattern which has been followed over 
the last half century, this land would 
simply be abandoned and allowed to 
grow up to trees. Some of it should 
probably be abandoned. I seriously 
question, however, the advisability of 
abandoning a very high proportion of 
it.

When land was being abandoned in 
the Northeast on an extensive scale 50 
to 75 years ago, rich virgin soil was 
available in the Corn Belt at very low 
prices. This situation has changed. 
Land in the Corn Belt is no longer 
cheap. Good farm land in Illinois is 
selling for from $300 - $600 per acre. 
In other words, land is worth from five 
or six times as much as in many good
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farming sections of the Northeast. The 
store of fertility of most of the soils of 
the Corn Belt is not as high as it was 
a half century ago. Farmers in that 
area are using more lime and fertilizer 
every year. As a matter of fact, ferti
lizer consumption is increasing more 
rapidly in Iowa, on a percentage basis, 
than in most of the other states in 
the country. Yields of corn, oats, and 
wheat on the better managed farms in 
much of the Northeast will compare 
very favorably with average yields ob
tained in the surplus grain-producing 
areas of the west. One of the biggest 
advantages of the farmer in the North
east is that he has, in most cases, a 
market for all of the feed he is likely 
to be able to produce on his own farm 
or on that of a nearby neighbor. To 
reach this same market, $30-$32 a ton 
must be added to the cost of the corn 
on the farm in Illinois before it can 
be delivered to a dairy farm in New 
York. Freight rates and other han
dling charges continue to increase. 
There is little probability of there being 
any reversal of this trend in the foresee
able future. This cost of getting a ton of 
grain from the surplus-producing areas 
of the west to the feed-deficient areas 
in the Northeast is equivalent to about 
80 cents a bushel in the case of corn, 
and is approximately the same as the 
cost of production of a bushel of corn 
on some of the better farms in the 
Northeast. There is a high degree 
of probability that the prices of feed 
grain will continue to be supported at 
a fairly high level by the Federal Gov
ernment. If grain is supported at or 
near present levels, and the transpor
tation costs are added to this price, it 
makes grain production very attractive 
for the farmer in the Northeast who 
has, or can get, the necessary land.

Higher Labor Returns

Records from cost account farms in 
New York show that in recent years 
corn for grain and wheat have given 
higher labor returns than hay or even 
the care of dairy cows. This would

seem to indicate that any labor diverted 
from these other activities could be very 
profitably used for grain production. 
Many of our New York dairymen are 
changing their barns so that they can 
use the new pen-stabling method of 
handling their herds. This method has 
been shown to have many advantages 
over the old stanchion system. It has, 
however, one serious disadvantage. It 
requires more bedding. Bedding is 
often expensive in the Northeast. Many 
years, bedding is almost as expensive 
as hay. The farmer who produces 
grain in the form of wheat, oats, or 
corn will normally have no bedding 
problem. As a matter of fact, some of 
them may have surplus bedding to sell 
to their neighbors.

Re-examining Land

In our discussions this far, we have 
considered the possibility of feed pro
duction on the land which is now being 
farmed by improving the quality of our 
pastures and meadows, thus freeing a 
part of our grassland for the production 
of other feed crops. There is another 
important angle to this problem which 
may be of even more significance to the 
agriculture of the Northeast in the 
more distant future. According to the 
census, there are over six million acres 
less land in crops in the New England 
and North Atlantic States than there 
were in 1920. Much of this land is 
located on the thirteen million acres of 
abandoned farm land. We have been 
interested for the past 10 years in re
examining the feed production poten
tialities of some of this abandoned land. 
We have been operating a hill farm of
1,000 acres which is fairly typical of the 
hill land of southern New York and 
northern Pennsylvania. Time will not 
permit a detailed description of this 
interesting project. I can only say that 
we have been greatly surprised at the 
yield of crops which we have been able 
to obtain consistently on this farm. 
Yields of corn silage of from 10-14 tons 
per acre, corn for grain 60-90 bushels, 
wheat 30-50 bushels, oats 50-85 bushels,
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are being obtained on a practical field 
scale. We are convinced, from the 13 
years of experience we have had on this 
farm, that yields of this order can be 
consistently obtained with treatments 
which are economically feasible under 
present price relationships. If it can 
be done on this farm, it can be done on 
a high proportion of the other aban
doned farm land in the area.

Bringing Land Back

Why, you ask, was land with yield 
potentials of this order abandoned in 
the first place? The soil on these hills 
is acid. • From three to four tons of 
limestone must be applied before yields 
like those cited above can be grown. 
It was exceedingly difficult to haul and 
spread the amount of lime called for, 
in the horse-and-buggy days. Now
adays, with spreader service the job is 
very easy. The farms were formerly 
small and would not justify the use of 
modern farm machinery. The fields 
were too small. But it is an easy mat
ter to tear out old fencerows and make 
fields of a convenient size with the 
modern bulldozer. We are using the 
same type and size of farm machinery 
on this farm that are being used on the 
more level farms of the State. Al
though the land as a whole is rolling, 
there are many wet spots which must 
be drained out if the fields are to be 
farmed efficiently. This may call for 
an investment of from $20-$30 an acre 
on some farms. It is not going to be 
cheap to put much of this land back 
into agriculture. But it can be done, 
and I think there is every reason for 
thinking that in the days ahead it will 
be done. It has been estimated that by 
1975 the population of this country will 
reach 200 million. Is it likely that we 
shall be able at that time to have these 
large areas idle in the most densely 
populated area of the country and 
within easy reach of its best markets? 
This land is well supplied with water 
and has as dependable a climate as any 
section of the country.

We might find it profitable to turn

for a moment to the experience of 
England, with this abandoned farm 
land problem. With the development 
of her industries, the English felt that 
their people could be better employed 
in industry and that the extra food and 
feed needed could best be obtained by 
importing it from the newer areas in 
her colonies. In a recent study of this 
problem, Ellison states: “The fact re
mains, therefore, that if Britain needs 
to increase or even be more certain to 
maintain her present level of food sup
plies, she must look to the greater use 
of her own land for at least a number 
of years in the immediate future. No 
one can prophesy far ahead, but it is 
unfortunate that more was not done 
to encourage greater efforts of land im
provement and reclamation immedi
ately after the second World War, so 
that the increased production at home 
could have been available to help 
Britain in weathering the various eco
nomic storms that have blown up since 
then. Even now no one can guarantee 
a smooth passage in the foreseeable 
future. In fact, the state of general 
shortage persists while the supplies and 
shortages of individual products shift 
and vary like the vagaries of a weather- • 
cock. At one time it is wheat, at an
other meat; the position of animal 
feeding-stuffs has been persistently char
acterized by shortages and uncertainty. 
Wool has now joined the list of rela
tively scarce commodities and in farm
ing these shifts and changes cannot be 
overcome in the way visualized by the 
industrialist-turned-farmer, who, anx
ious to take advantage of the rise in 
the price of wool and knowing the 
sheep were lambing, sent his farm 
bailiff a telegram which stated, ‘stop 
lambing at once and start shearing.’ 
The real position may well be this: that 
we and other countries with marginal 
land areas cannot afford to ignore them 
in view of the world’s increasing popu
lation and the widespread tendency for 
the levels of food consumption to rise, 
especially in those countries which pre-

( Turn to page 45)



Irrigating Flue-cured Tobacco
B* C. Ji. m van Bavei

Agronomy Department, North Carolina Agricultural Experiment Station, Raleigh, North Carolina

TH E grower of flue-cured tobacco 
is confronted with a problem that 

does not exist in the production of 
many other field crops. Not only must 
he produce the greatest number of 
pounds per acre possible, but he must 
manage to obtain a product of accepta
ble quality. Part of the solution is in 
skillful “curing” or drying of the 
leaves after they have been harvested. 
Also important is the manner and time 
of harvesting itself. But major factors 
are the amount of available nitrogen 
and soil moisture conditions. A cer
tain minimum amount of nitrogen is 
indispensable for obtaining a satisfac
tory yield. On the other hand, too 
high levels of nitrogen while giving 
still higher yields greatly impair qual
ity, meaning a financial loss and a 
black mark for the reputation of the 
producer.

Undependable W eather

Unfortunately, the effect of a certain 
level of soil nitrogen or of a certain 
amount of added fertilizer nitrogen 
depends greatly on prevailing soil 
moisture conditions. This means that 
the season’s weather is a very impor
tant factor in the outcome of a year’s 
work.

At this point the principal point 
emerges: In the flu-cured tobacco area 
the rainfall during the summer is 
extremely variable. Experience and 
recent investigations all show that 
droughts are experienced commonly 
in the Carolina’s, Georgia, and north
ern Florida during the summertime.

It becomes pretty difficult, then for 
the agricultural research organizations 
and the extension workers to propose

a really sound fertilizer recommenda
tion. In trying to stay in the middle 
of the road, they usually come up with 
a formula that fits average conditions. 
But, as everyone knows, such is a fic
titious situation and, therefore, in dry 
seasons tobacco of poor quality results 
whereas in wet seasons yields are lower 
than they might have been.

The farmer is also on the spot be
cause he has no way of knowing what 
the coming season will bring him by 
the way of weather. Sometimes, dur
ing very wet conditions in early sum
mer, he can do a little sidedressing to 
partially save the situation, but it is 
not the real answer.

Tobacco is a high value cash crop 
with gross values between $600 and 
$1,100 per acre in recent years. But 
this is not all profit. Labor, fertilizer, 
raising of the plants in plant beds rep
resent an impressive per-acre invest
ment. Comparing this fact with the 
knowledge that the difference between 
good and poor quality tobacco can 
easily add up to $500 per acre, it be
comes clear how important it is to pro
tect such a high capital investment 
against the frills of the weather.

Uniform Soil Moisture Conditions 
Needed

Complete control can, of course, be 
obtained with supplemental irrigation. 
The cost is considerable and difficulties 
are often experienced in locating a 
suitable source of water. Also, addi
tional skill and care are required from 
the farmer. But the fruits of all this 
are likely to be bountiful; in fact, as 
we will show, it looks as if one can’t 
go wrong in making irrigation of flue-
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Fig . 1 . B etter growth o f plants under irrigation results in lower nitrogen and nicotine levels in
the leaves and gives a higher priced crop.

cured tobacco a paying proposition.
With the uncertainty in the soil 

moisture factor removed, tobacco fer
tilization loses much of the risky as
pects that it has at this time. An ex
ample of the importance of weather 
conditions was given very clearly dur
ing the 1953 season in North Carolina. 
The crop in the southeastern part of 
the State, being planted early, had 
fairly evenly distributed rain and a 
good quality leaf that found ready 
buyers was produced. In contrast, the 
crop produced in the area around the 
Virginia-North Carolina border ex
perienced severe drought, and quality 
as well as quantity was way down. 
Results were low prices and a slow 
market. Yet, in this area growers 
usually aim to the minimum side of 
fertilizer recommendations because of 
greater native fertility of soils.

Experimental Results

What will irrigation do in influenc
ing quality and quantity of flue-cured 
tobacco? In cooperation between the

Departments of Agricultural Engineer
ing and of Agronomy, as well as the 
USDA, extensive studies have been 
made at Oxford, North Carolina. In all 
these studies, irrigation has been ap
plied such that optimum soil moisture 
conditions were maintained through
out the growing season. The mini
mum soil moisture content was well 
above the so-called wilting percentage. 
The amount of irrigation was based 
on a measurement of the maximum 
amount of water that the soil of the 
root zone could contain and the water 
was put on with a portable sprinkler 
system.

The time of irrigation was deter
mined by estimating evaporation 
losses from temperature data, so that 
no actual measurements of soil mois
ture content were made. For further 
discussion of this method, the reader 
is referred to another source ( 1).

In all three years a comparison be
tween irrigation and no irrigation was 
made but, in addition, other factors 
were studied. These were:
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In 1951 
liming
900# 4-8-10 
In 1952 
liming
900# 4-8-10 
In 1953 
36# N

vs.
vs.

vs.
vs.

no liming 
1200# 4-! -10 per A.

no liming
1200# 4-8-10  per A.

vs. 72# N per A.

We should explain that the comparison 
of liming vs. no liming really meant 
a comparison of high native fertility 
vs. low native fertility, in view of the 
resultant growth of legumes in the 
rotation that was followed in previous 
years.

Y ield Increases

In all three years very significant 
yield increases were obtained by irri
gating tobacco. Averaged over all 
“recommended” treatments the yields 
are shown in Table I. In the third 
column a “least significant difference” 
is given for easy evaluation of the re
sults. Also, in the fourth column, there 
is the probability of recurrence of the

year’s season. This, we should stress, 
is the heart of the matter. It shows, 
roughly, how often such a yield in
crease can be expected to happen. 
These figures are based on a thorough 
analysis of prevailing soil moisture con
ditions and rainfall records at the Ox
ford location, according to methods de
scribed by the author ( 2 ).

T a b l e  I . — Y ie l d  I n c r e a s e s  w i t h  F l u e - 
c u r e d  T o ba c c o  S e c u r e d  b y  I r r ig a 
t io n  a t  O x f o r d , N. C.f i n  P o u n d s  p e r  
A c r e .

Year
No

irriga
tion

Irri
ga
tion

L.S.D. Recurrence
t

1951 1300 1580 70 2 out of 10 yrs.
1952 1410 1500 60 7 out of 10 yrs.
1953 1320 1790 150 2 out of 10 yrs.

Quality Improved

As significant, or even more so, is the 
marked improvement in quality that 
is experienced when one maintains
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T a b l e  I I . — V a l u e  p e r  H u n d r e d  P o u n d s  
i n  D o l l a r s , N ic o t in e  a n d  S u g a r  
C o n t e n t  o f  I r r ig a t e d  v s . N o t  I r r i 
g a t e d  T o ba c c o  a t  O x f o r d , N . C .

Year

Quality in $ 
per 100 lbs.

Nicotine in 
per cent

Sugar in 
per cent

No
irrig. Irrig.

No
irrig. Irrig.

No
irrig. Irrig.

1951..
1952..
1953..

46 .0  
52 .5
45.1

58.9
55.8
50.3

4 .02
2.31

1.93
1.79

14.8
22.0

21.9
24.8

suitable moisture conditions. This is, 
of course, brought about by chemical 
changes in the leaves. Although to 
the farmer the price received is the 
only item of significance, we give here 
also two of the principal chemical con
stituents that are involved, namely nico
tine and sugar content. As in Table I, 
the data in Table II are averaged over 
the treatments representing the usual 
or recommended practice.

The next item of interest is the 
effect of different fertility levels com
bined with irrigation. In order to por
tray this, we are citing only the data

T a b l e  I I I .  —  V a l u e  p e r  H u n d r e d  
P rfUNDS i n  D o l l a r s  o f  I r r ig a t e d  v s . 
N o t  I r r ig a t e d  T o ba c c o , a t  D i f f e r e n t  
L e v e l s  o f  A v a il a b l e  N it r o g e n  a t  
O x f o r d , N . C .

Year No Irrigation Irrigation

1951 No Lime 
53 .0

Lime
38.8

No Lime 
60.8

Lime
56.6

36# N 
46 .0

48# N 
45 .5

36# N 
58.9

48# N 
56.2

1952 No Lime 
53.8

Lime
51.1

No Lime 
56 .5

Lime
55.0

36# N 
53.0

48# N 
51.8

36# N 
55.4

48# N 
56.1

1953 36# N 
45.1

72# N 
40 .9

36# N 
50.3

72# N 
50.5

on the value per hundred pounds. 
Additional extensive data on chemical 
composition and other effects may be 
found elsewhere (3 ).

The evidence presented in Table III 
is a little less straightforward than what 
was given before. But it is clear that 
without irrigation, in general, the de
pressing effect of increased amounts 
of nitrogen in the soil is more serious 
than when soil moisture content is held 
high at all times. In other words, the 
deleterious effects on tobacco quality 
of high levels of soil or added nitrogen 
can be largely overcome by practicing 
supplemental irrigation. The data 
prove, therefore, the point that we 
raised earlier in this article.

Economic Analysis

A final verdict on the significance of 
irrigation for flue-cured tobacco pro
duction cannot be given without an 
analysis of the costs involved. Ob
viously, this has to be done with some 
degree of approximation because costs 
will vary considerably on a local basis.

In Table IV  figures are given on 
the total gross return per acre and 
the increase owing to the irrigation 
treatment. In the next column is 
given the net profit, that is after sub
traction of the cost of irrigation per 
acre. This cost includes amortization 
and interest on equipment as well as its 
operation—not the cost of the water 
supply. It also includes the handling 

( Turn to page 49)

T a b l e  IV.— E c o n o m ic  A n a l y s i s  o f  
E x p e r i m e n t a l  R e s u l t s  w i t h  I r r i 
g a t i o n  o f  F l u e - c u r e d  T o b a c c o  a t  
O x f o r d ,  N . C .

Year

Value in $ 
per acre Gross

in
crease

Net
in

crease

Recur
rence— 

yearsNo
irrig. Irrig

1951 598 931 333 295 2 out of 10
1952 740 837 97 69 7 out of 10
1953 595 900 305 265 2 out of 10



Soil and Plant Analyses 
Increase Fertilizer Efficiency

8 u  J a c k s o n  8  ^ 8 e A te r

Riverton, New Jersey

DN occasion, conclusions have been 
drawn that climatological factors 

and soil conditions influence the min
eral and organic composition of plant 
material far more than any readily sup
plemental application of fertilizer ma
terials or other soil amendments (1, 5, 
6 , 15). There are several reasons that 
may influence the drawing of incom
plete or inaccurate conclusions from 
the data at hand.

A number of factors influence the 
growth of plants, namely: excessive or 
poor drainage, unfavorable climatic 
conditions, soil acidity, soil diseases, 
nematodes, and other conditions (3, 4, 
11). Where these conditions exist it 
is not likely that a moderate applica
tion of a particular nutrient will influ
ence the composition of the plant. 
Furthermore, methods of application 
of supplements can be a distinct factor. 
It has been observed that as little as 
250 pounds of 5-10-10 fertilizer mix
ture placed directly in the row where 
tomatoes were being set so retarded 
the plants that any supplemental appli
cation had little influence on the ulti
mate yield or composition of the end 
product. Like the other factors, the 
method of application of a concentrated 
salt mixture can alter the composition 
of the plant one way or the other.

The above-mentioned factors and 
others lead to the premise that soil and 
plant analyses and leaching studies are 
predominant in the use of commercial 
fertilizers. There can be no question 
about the fact that if the right amount 
of plant nutrients are used under the 
proper conditions, optimum yields may

be obtained for the existing conditions. 
The present discussion is an approach 
to the use of technology to enhance 
yields and quality and effectively utilize 
more fertilizer. Technological infor
mation has been accumulated on plant 
requirements, soil analyses, source of 
and methods of supplying nutrients, 
and leaching.

Plant Requirements

Some 15 elements have been proved 
necessary for crop production. These 
elements are found in both the soil and 
air. Carbon, hydrogen, and oxygen 
are supplied by the air and soil me
dium, the carbon dioxide being a source 
of carbon and oxygen, and water a 
source of hydrogen and oxygen. The 
plant takes in part of the water and car
bon dioxide through the roots and an

Fig. 1 . Leaching fram es.
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additional portion through the stomata 
of the leaves. It is true that the min
eral and nitrogen content of the plant 
only occupy a comparatively small 
amount of the total dry weight, 5 to 10 
per cent. However, this is a vital part 
of the plant.

Plants differ greatly in the amount 
of the various nutrients required for 
efficient crop production. Soils differ 
in the amount of elements contained in 
an available form. Plants are depend
ent upon the elements in the soil and 
develop optimum conditions for growth 
only when these elements are commen
surate to the plants’ needs.

The mere analyses and the presence 
of certain elements in a plant does not 
necessarily mean that these elements 
are essential to the p lant(l). Evidence 
does not exist to show that cobalt, 
iodine, and chlorine are necessary for 
plant growth although these elements 
are present in many plants (2, 9, 12, 
13, 14, 16). These elements are neces
sary for animals living on these plants; 
therefore, it is desirable that plants 
be a source of these elements. Cases

of cobalt and iodine deficiency in ani
mals deriving their food from plants 
grown on soils lacking these elements 
are known. Evidence exists to show 
that sodium stimulates growth, par
ticularly in crops like asparagus, beets, 
cotton, and others (10, 17). Again, 
certain plants have been known to con
tain elements, such as selenium and 
molybdenum and even nitrate nitrogen, 
in sufficient amounts to cause toxicity 
in animals feeding upon them (7, 8). 
The efficiency of the nutrients in the 
plants in the formation of carbohy
drates and proteins is influenced by the 
amount and intensity of sunshine and 
other climatic conditions (18). It is 
noteworthy that the presence of plant 
nutrients and elements in the plant in 
optimum amounts necessary for animal 
life is very desirable.

Vegetables that have a high nitrogen 
requirement are the leafy type such as 
cabbage, spinach, kale, collards, and 
broccoli. Sweet corn and members of 
the grass family also come in this group. 
The requirement ranges from 50 to 
160 pounds per acre (5 ).

Fig. 2 . Supplem ental application o f  fertilizer on the basia o f  analyses when plants showed the need.
L eft 1 ,5 0 0  lbs. 5 -1 0 -1 0  broadcast in one application ; right— 5 0 0  lbs. 5 -1 0 -1 0  in row and
1 ,0 0 0  lbs. in two sidedressings.
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Fig* 3* Influence o f  potash on the growth o f collards, nitrogen and phosphorus being optimum* 
From  le ft  to  right— 0— 5 0 — 1 0 0 — 2 0 0 — 4 0 0  8 0 0 — 1 6 0 0  lbs. o f potash.

The leguminous plants, by and large, 
have a high phosphate requirement. 
The nitrogen content of these plants 
is high, but the fact that these plants 
are able to fix nitrogen from the air 
does not place them in the high nitro
gen requirement group from the stand
point of fertilization. These plants are 
likewise divided into two groups—tol
erant to soil reaction and those growing 
under optimum conditions, pH 6.2 

.to 6 .8.
The second group of plants have a 

high phosphate requirement. Among 
this group are the high proteinaceous 
crops which utilize phosphorus in the 
protein molecule. However, since every 
living cell requires phosphorus, those 
plants that make very large vegetative 
growth require large amounts of phos
phorus. Such crops as sugar cane, corn, 
and sod crops utilize large amounts of 
phosphorus.

The third group of vegetable crops 
are those that have a high potash re
quirement. These are likewise divided 
into the groups tolerant to soil acidity 
and those less tolerant. The root and 
tuber crops, for the most part, have a 
high potash requirement, utilizing from 
100 to 300 pounds per acre. Since these 
nutrients come from the soil, the most 
essential factor is a knowledge of the 
available nutrients in the soil.

Soil Analyses

Soil analyses can be very extensive, 
such as mechanical, chemical, biological, 
and other analyses. However, once a

satisfactory soil has been selected for 
the crop concerned, the primary inter
est is the available nutrients present or 
likely to become available during the 
growing season. The use of soil an
alyses by one of the accepted methods 
is a must for efficient crop production.

Rapid, accurate soil tests developed 
by a number of workers have proved 
entirely satisfactory for recommend
ing supplementary applications of fer
tilizer materials and other soil amend
ments.

Movement of Soluble Salts 
in the Soil

The measurement of soluble salts in 
the soil has been under study for many 
years. It was originally applied to 
those soils that had a salt concentration 
sufficiently high to prevent plant 
growth. It has been applied to those 
soils that have been flooded with sea 
water and, more recently, to the in
undated soils in Holland. However, 
while it has its value in this respect, it 
also has a value in determining an ade
quate amount of soluble salts for the 
crop to be grown. It is this phase of 
the subject that is to be developed at 
this time.

The measurement of the movement 
of soluble salts in the soil has shown 
that it varies with the amount and 
rapidity of rainfall and the soil type 
under investigation. This fact is of 
value in ascertaining the amount of 
supplementary application of fertilizer 

( Turn to page 41)



Alfalfa Regains Favor 
With Tennessee Farmers

\ William 2b. d2ishop and Ranted 1/Q. burner

ALFALFA is being restored to its 
place as “queen of forage crops” 

in Tennessee. Even though it suffered 
a tremendous setback in the State, 
farmers are now using this crop more 
extensively in their forage-crop pro
gram. From an all-time high of 183,- 
000 acres in 1949, the acreage dropped 
to a low of 100,000 acres in 1952. 
Growers reported the decline as due to 
low production and the difficulty in 
maintaining stands, and many farmers 
stated that they could no longer grow 
alfalfa profitably. One failure of al
falfa caused more criticism and local 
comment than many failures with other 
hay crops. It was evident that alfalfa 
needed a helping hand.

In initiating an educational program 
which would provide farmers with the 
best information on alfalfa production, 
a study tour was held in April 1952. 
The situation in the alfalfa-producing 
counties visited by the study group 
was somewhat more alarming than 
many had expected to find. Even 
though the group found a number of 
factors which they felt were responsible 
for the short life and low production 
of alfalfa, the general opinion was that 
the factor most responsible for the short 
duration of stands was inadequate an
nual maintenance fertilizer applica
tions, especially potash and borax.

An extensive fertilizer test demon
stration program was conducted on 
more than 100 alfalfa fields in the 
major alfalfa-producing counties. The

*  Assistant Extension Agronomist, _ Tennessee 
Agricultural Extension Service, Knoxville, Tenn., 
and Assistant Agronomist, Pacific Coast Borax 
Company, Franklin, Ky„ respectively.

demonstrations included the use of 
300 to 400 pounds of 60% muriate of 
potash and 20 pounds of fertilizer borate 
per acre applied after the first cutting. 
These materials were furnished by the 
American Potash Institute and the 
Pacific Coast Borax Company. The 
demonstrations were placed on repre
sentative areas of established fields of 
alfalfa with untreated alfalfa left on 
each side of the plot. On many fields 
the untreated area represented the 
farmer’s normal fertilizer application. 
These plots were checked from time 
to time and the results recorded.

The results of the potash-borax dem
onstrations have done much to point 
out the need for annual applications of 
fertilizer such as 0-12-12, 0-20-20 , or 
0-9-27 containing borate. They have 
also helped to convince the farmers that 
alfalfa can still be grown successfully if 
proper fertilization and management 
practices are followed. As a result of 
the change in farmers’ attitude, the 
number of acres of alfalfa harvested for 
hay in 1953 showed an increase over 
the previous year. Farmers are be
ginning to realize the value of alfalfa 
as a hay, silage, and pasture crop. In 
fact, several thousand acres of perma
nent pasture seedings now include al
falfa in the mixture. Further promo
tional and educational work is still 
needed, however, to restore alfalfa to 
its rightful place in Tennessee agri
culture. The progress made thus far 
has been very gratifying and has given 
hope for even greater success in the 
future.

( Turn to page 48)
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A bove: A lfa lfa  showing results o f inadequate fertilization  common on many a lfa lfa  fields before
the dem onstration program started.

Below : Hay yields were increased one ton per acre on the treated area, right, which received 
3 0 0  lbs. m uriate o f potash and 2 0  lbs. fertilizer borate per acre.

*



A bove: P art o f the group o f agricultural leaders investigating a lfa lfa  problem s on the 1 9 5 3
a lfa lfa  tour.

B elow : This a lfa lfa  has been fertilized according to  University o f Tennessee recomm endations. 
In  1 9 5 3  it produced approxim ately six  tons o f hay per acre.



A bove: David M oore, Rutherford County A gent; D r. J .  A. N aftel, Pacific Coast Borax Co., and 
Louis Dickson, U. T . Agronomist, exam ine plants from  treated and untreated plots.

B elow : Bales representing the hay yields on the treated and untreated a lfa lfa  on the J .  B . Strawn
farm  in Coffee County, Tennessee.



A bove: Potassium deficiency 
symptoms in a lfa lfa : (L e f t )  
Normal or healthy leaves; 
(Second from  le f t )  F irst 
stage o f  potassium defi
ciency indicated by white 
spots near margin o f leaves; 
(T h ird  from  le ft )  Second 
stage o f  potassium defi
ciency. The white spots 
have extended so as to en
tirely  cover the margin, 
causing them to  become 
whitish, yellow, and finally 
brown and d ry ; (R ig h t) 
Advanced stage o f potas
sium deficiency. Leaves have 
lost all chlorophyll and 
finally dry up.

L e f t : A lfalfa from  a treated 
p lo t; (R ig h t) no treatm ent. 
Boron deficiency symptoms 
in a lfa lfa  include a stunting 
o f the growing tip , causing 
a telescoping together or
rosetting o f the upper
branches on each main
stalk and an um brella-like
top growth. Flowering is 
checked or prevented. A 
yellowing or reddening o f 
the upper leaves and a 
sickly and stunted appear
ance o f the plant also 
develop.



U l l f i  P n v p r  ^ ne brightest and most enticing of the illustrations
I j I I v I J I  jn Spring vegetable catalogs is that of carrots. But they,

P i c t l i r C  like the produce shown in other catalog illustrations repre
sent specimens grown with optimum plant food and other 

cultural requirements. What happens when there is a shortage of potash is 
pictured at the left on our cover this month.

“Growth appears squat and leaves tend to bend back towards the horizontal; 
leaf tips, beginning with older leaves, become scorched and eventually leaves 
become wholly brown and die off.” This is what T . Wallace in his book “The 
Diagnosis of Mineral Deficiencies in Plants by Visual Symptoms” has to say 
about the way in which carrots manifest their need for potash.

With such hindrance to growth, the roots become spindly and do not develop. 
Keeping quality is materially lowered. There is an instance recorded where 
37.5% of carrots grown without potash rotted when stored over winter as com
pared to only 5.6% of those fertilized with the proper amount of potash.

Carrots have received more attention in France than in any other country. 
They were introduced into America during the early colonization period. While 
known to have been in cultivation for about 2,000 years, it is only recently they 
have come into the popularity which they deserve. This increase in popularity 
has come with the discovery of the vitamin and the fact that carrots are high 
in vitamin A and contain appreciable quantities of thiamine and riboflavin. 
They must now be included in the list of first-rank truck and garden vegetables. 
Acreage in this country devoted to carrots increased more than 10 times over a 
20-year period, from 7,860 acres in 1923 to 79,260 in 1944. California leads in 
production, followed by Texas, New York, and Arizona.

Even in old textbooks, carrots are described as being “hard on the soil.” They 
are greedy feeders on the plant-food elements, particularly potash. U. S. Depart
ment of Agriculture investigators have this to say about soil and plant-food 
requirements:

“Soil for carrots must be fertile and of such texture that the roots can pene
trate and develop without hindrance. Moisture supply to insure germination and 
normal development of the crop is essential. This is often supplied, in part at 
least, by irrigation, the crop usually having a sufficiently high acre value to 
justify this practice.

“The carrot does not seem to be especially sensitive to the type of soil, so long 
as it is fertile, deep, and well supplied with moisture. The crop is grown on 
soils varying in character from light sandy loam to peat. Stiff, heavy land 
should be avoided, as it warms up slowly and also interferes with the germination 
of the seed and the development of the roots. Carrots from stiff or stony land 
are likely to be rough and unfit for the market. Irrespective of its type, the land 
selected should be capable of being plowed to a depth of not less than 8 and 
preferably 10 to 12 inches.”

Regarding the use of fertilizers, they say:

31
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The carrot is a heavy feeder and has the reputation of being hard on the 
land. On muck and peat very liberal use should be made of potash. Experi
mental work carried on by the Division of Fruit and Vegetable Crops and 
Diseases with carrots on peat shows that applications of 500 to 600 pounds of 
muriate of potash per acre usually give profitable results. No general rule for 
the use of fertilizers can be given, but a broadcast application of from 1,000 to
2,000 pounds per acre of a mixture containing 5 to 6 per cent of nitrogen, 6 to 8 
per cent of phosphoric acid, and 12 to 16 per cent of potash is generally sufficient.”

<2 ^ 0

The Home Paramount in most agricultural discussions and publicity
these days is a farm program which will assure reasonable 

M a r k e t  prosperity to the farmer and do away with burdensome
surpluses. Pros and cons on this and that issue are being 

aired, signifying the diversity of opinion of the various interests. Aside from 
the argumentative pitch, many of the talks and articles contain facts which call 
for pause and consideration on how we are living. Such information is to be 
found in an address by Secretary of Agriculture Ezra Taft Benson before several 
groups in New York recendy.

In discussing markets, the Secretary pointed out that while the export market 
is important, the big market for agriculture is right here at home. With a 
population that has recently been increasing by more than 2 % million every 
year, we have here a market that is only partly tapped. The experience with 
beef last year proved that. Aggressive marketing and cooperation between agri
culture, industry, and government raised consumption to an all-time high of 
about 75 pounds per person.

“In a recent year, the average city family ate 2.4 pounds of meat per person 
per week. But 20 per cent of city families that same year ate less than 1J4 
pounds of meat per person per week. That’s what I mean when I say the 
market at home is only partly tapped,” the Secretary said.

“So far as averages are concerned, the diet of the American people looks pretty 
good. But we know that our people and our doctors are becoming increasingly 
concerned about obesity. In many cases, this means that some people are eating 
too much of the wrong kinds of food.

“We know also that many families have diet deficiencies. In 1948, for 
example, 29 per cent of all city families were using less than a pint of milk 
or its equivalent per person per day. Adults should have at least a pint a day; 
children and pregnant and nursing mothers should have a quart. Adolescents 
need plenty of milk; yet we know that teen-age girls often skimp on milk, 
falsely thinking this is necessary to be slender. Milk is a great source of calcium.”

One out of five families in the Nation had less than adequate amounts of 
ascorbic acid, thiamine, riboflavin, and niacin. All of these are essential to good 
nutrition. Citrus fruits and tomatoes are fine sources of ascorbic acid. Almost 
one-third of the city families in the spring of 1948 were using less than two 
pounds of citrus fruit and tomatoes per person per week. At least 2XA pounds 
are recommended. Thirty per cent of the city families were using fewer than 
five eggs per person per week.

“Some of these dietary deficiencies are due, of course, to low incomes,” the 
Secretary said. “We know that those families whose incomes rose relatively 
between 1942 and 1948 bought more milk, meat, poultry, fish, and citrus fruit. 
Prosperity is the greatest market expander of all. And we must all work 
together to maintain prosperity.”



Season Average Prices Received by Farmers for Specified Commodities *
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Cotton Tobacco 
Cents Cents

Potatoes
Cents

Sweet
Potatoes

Cents
Corn
Cents

Wheat
Cents

H a y 1 Cottonseed 
Dollars Dollars Trucl

Crop Year per lb. per lb. per bu. per bu. per bu. per bu. per ton per ton Crop
Aug.-July ......... July-June July-June Oct.-Sept. July-June July-June July-June • • •

Av. Aug. 1909— 
July 1 9 1 4 .. . 12 .4  10 .0 69 .7 8 7 .8 6 4 .2 88 .4 11.87 22 .55

1928.................... 18 .0  2 0 .0 53 .2 118.0 8 4 .0 9 9 .8 11.22 34 .17
1929.................... 16 .8  18.3 131.6 117.1 7 9 .9 103.6 10.90 30 .92
1930.................... 9 .5  12 .8 91 .2 108.1 5 9 .8 67 .1 11.06 22 .04
1931.................... 5 .7  8 .2 4 6 .0 7 2 .6 3 2 .0 3 9 .0 8 .6 9 8 .97
1932.................... 6 .5  10.5 3 8 .0 54 .2 3 1 .9 3 8 .2 6 .2 0 10,33
1933.................... 10 .2  13 .0 82 .4 6 9 .4 5 2 .2 7 4 .4 8 .0 9 12.88
1934.................... 12 .4  2 1 .3 4 4 .6 7 9 .8 81 .5 8 4 .8 13 .20 33 .00
1935.................... 11.1 18 .4 59 .3 70 .3 6 5 .5 8 3 .2 7 .5 2 30 .54
1936.................... 12 .4  2 3 .6 114.2 9 2 .9 104.4 102.5 11 .20 33 .36
1937.................... 8 .4  2 0 .4 5 2 .9 7 8 .0 51 .8 9 6 .2 8 .7 4 19.51
1938.................... 8 .6  19 .6 55 .7 6 9 .8 4 8 .6 5 6 .2 6 .7 8 21 .79
1939.................... 9 .1  15.4 6 9 .7 73 .4 56 .8 69 .1 7 .9 4 21 .17
1940.................... 9 .9  16 .0 54.1 8 5 .4 6 1 .8 6 8 .2 7 .5 9 21.73
1941.................... 17 .0  2 6 .4 8 0 .8 92 .2 75 .1 9 4 .4 9 .7 0 47 .65
1942.................... 19 .0  3 6 .9 117.0 118.0 9 1 .7 110.0 10.80 45.61
1943.................... 19 .9  4 0 .5 131.0 206 .0 112.0 136.0 14.80 52 .10
1944.................... 2 0 .7  4 2 .0 150.0 190.0 109.0 141.0 16.50 52 .70
1945.................... 2 2 .5  3 6 .6 143.0 204 .0 127.0 150.0 15.10 51 .10
1946.................... 3 2 .6  3 8 .2 124.0 218 .0 156.0 191.0 16.70 72 .00
1947.................... 3 1 .9  3 8 .0 162.0 217 .0 216 .0 229 .0 17.60 85 .90
1948.................... 3 0 .4  4 8 .2 155.0 222 .0 129.0 200 .0 18.45 67 .20
1949.................... 2 8 .6  4 5 .9 128.0 2 14 .0 124.0 188.0 16.50 43 .4 0
1950.................... 4 0 .1  51 .7 91 .7 173.0 153.0 200 .0 16.70 86.50
1951.................... 3 7 .9  51.1 163.0 3 04 .0 166.0 211 .0 19.50 69.30
1 9 5 2 ................... 3 6 .9  5 0 .0 196.0 331 .0 157.0 209 .0 21 .05 70 .0 0
1953 

February.. . . . 30 .19  36 .7 179.0 384 .0 143.0 205 .0 2 0 .85 64 .50
M arch........... , 31 .52  ___ 165.0 401 .0 146.0 210 .0 19.65 63 .60
April.............. . 31 .45  ___ 134.0 409.0 146.0 208 .0 18.85 63 .10
M ay ............... 31 .73  51 .5 115.0 413 .0 149.0 206 .0 17.95 61 .80
Ju n e ............... 31.51 51 .0 102.0 398 .0 146.9 188.0 16.05 61 .20
Ju ly ................ . 31 .87  51 .2 9 5 .5 402 .0 147.0 187.0 15.45 59.00
August.......... 32 .77  51 .3 9 1 .4 350 .0 148.0 186.0 15.85 56 .70
September. . . 33 .09  5 7 .6 9 8 .9 264 .0 150.0 192.0 16.15 51 .50
October......... . 32 .4 6  52 .6 89 .7 233 .0 134.0 194.0 16.45 52.40
N ovem ber.. . 31 .82  42 .3 8 3 .4 232 .0 133.0 200 .0 17.25 53.40
D ecem ber.. . .  30 .73  4 9 .2 6 9 .9 2 46 .0 141.0 201 .0 18.25 5 3 .0 0

1954 
January........ 30 .0 5  48 .3 69.1 253 .0 142.0 2 03 .0 19.05 52 .00 e • .  e

1928....................
Index Numbers (Aug. 1909 

145 200 76 134
—July 1914 =  100) 

131 113 95 152 154
1929.................... 135 183 189 133 124 117 92 137 137
1930.................... 77 128 131 123 93 76 93 98 129
1931.................... 46 82 66 83 50 44 73 40 115
1932.................... 52 105 55 62 50 43 52 46 102
1933.................... 82 130 118 79 81 84 68 57 91
1934.................... 100 213 64 91 127 96 111 146 95
1935.................... 90 184 85 80 102 94 63 135 119
1936.................... 100 236 164 106 163 116 94 148 104
1937.................... 68 204 76 89 81 109 74 87 n o
1938.................... 69 196 80 79 76 64 57 97 88
1939.................... 73 154 100 84 88 78 67 94 91
1940.................... 80 160 78 97 96 77 64 96 111
1941.................... 137 264 116 105 117 107 82 211 129
1942.................... 153 369 168 134 143 124 91 202 163
1943.................... 160 405 188 235 174 154 125 231 245
1944.................... 167 420 214 216 170 160 139 234 212
1945.................... 181 366 205 232 198 170 127 227 207
1946.................... 263 382 178 248 212 209 141 319 182
1947.................... 257 380 232 248 336 259 148 381 226
1948.................... 245 482 222 253 201 226 155 298 214
1949.................... 231 459 184 244 193 213 139 192 201
1950.................... 323 517 132 197 238 226 141 384 185
1951.................... 306 512 233 346 259 239 164 307 239
1952.................. 298 500 281 377 245 236 177 310 254
1953 

February. . . 243 367 257 437 223 232 176 286 237
M arch........... 254 237 457 227 238 166 282 248
April.............. 254 192 466 227 235 159 280 204
M ay .............. 256 515 165 470 232 233 151 274 182
Ju n e .............. 254 510 146 453 227 213 138 271 270
Ju ly ................ 257 512 137 458 229 212 130 262 216
August.......... 264 513 131 399 231 210 134 251 221
Septem ber.. 267 576 142 301 234 217 136 2<>8 159
October......... 262 526 129 265 209 219 139 232 175
N ovem ber.. 257 423 120 264 207 226 145 237 186
December.. . 248 492 100 280 220 227 154 235 195

1954 
January........ 242 483 99 288 221 230 160 231
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Wholesale Prices of Phosphates and Potash**
Tennessee Muriate Sulphate Sulphate 

c  . phosphate of potash of potash of potash 
Super- Florida rock, bulk, in bags. magnesia.

Manure
salts
bulk.phosphate, land pebble, 75%  f.o.b. per unit, per unit, per ton, per unit.Balti 68%  f.o.b. mines, c.i.f. At c.i.f. At c.i.f. At c.i.f. Atmore, mines, bulk, bulk, lantic and lantic and lantic and lantic and

1910-14.............
per unit per ton per ton Gulf ports 1 Gulf ports * Gulf ports * Gulf ports

. .  $0,536 $3.61 $4.88 $0,714 $0,953 $24.18 $0,6571928.................... .580 3 .1 2 5 .5 0 .669 .957 26.46 .6071929.................... .609 3 .1 8 5 .5 0 .672 .962 26.59 .6101930.................... .542 3 .1 8 5 .5 0 .681 .973 26.92 .6181931.................... .485 3 .1 8 5 .5 0 .681 .973 26 .92 .6181932.................... .458 3 .1 8 5 .5 0 .681 .963 26.90 .6181933.................... .434 3.11 5 .5 0 .662 .864 25.10 .6011934.................... .487 3 .1 4 5 .67 .486 .751 22 .49 .4831935.................... .492 3 .3 0 5 .6 9 .415 .684 21.44 .4441936.................... 1 .85 5 .50 .464 .708 22 .94 .5051937.................... .510 1.85 5 .5 0 .508 .757 24 .70 .5561938.................... .492 1.85 5 .5 0 .523 .774 15.17 .5721939.................... .478 1.90 5 .5 0 .521 .751 24.52 .5701940.................... .516 1.90 5 .5 0 .517 .730 24 .75 .5731941.................... .547 1.94 5 .6 4 .522 .780 25 .55 .3671942.................... .600 2 .1 3 6 .2 9 .522 .810 25 .74 .205
1943.................... .631 2 .0 0 5 .93 .522 .786 25 .35 .195
1944.................... .645 2 .1 0 6 .1 0 .522 .777 25 .35 .1951945.................... .650 2 .2 0 6 .23 .522 .777 25 .35 .195
1946.................... .671 2.41 6 .5 0 .508 .769 24 .70 .190
1947.................... .746 3 .05 6 .60 .432 .706 18.93 .195
1948.................... .764 4 .2 7 6 .60 .397 .681 14.14 .195
1949.................... 3 .8 8 6 .22 .397 .703 14.14 .195
1950.................... 3 .8 3 5 .4 7 .371 .716 14.33 .195
1951.................... .813 3 .9 8 5 .47 .401 .780 15.25 .200
1952.................. .849 3 .9 8 5 .4 7 .401 .793 15.25 .200
1953

February .860 3 .9 8 5 .47 .430 .827 16.00 .210
M arch........... .860 4 .2 2 5 .47 .430 .827 16.00 .210
April.............. .860 4 .2 8 .430 .827 16.00 .210
M ay............... .860 4 .2 8 .430 .827 16.00 .210
Ju n e.............. .860 4 .2 8 .361 .708 13.44 .176
Ju ly .............. .895 4 .2 8 .396 .768 14.72 .193
August.......... .895 . . . . • • • .396 .768 14.72 .193
Septem ber.. .895 • • • • .396 .768 14.72 .193
October......... .895 . . . . .396 .768 14.72 .193
N ovem ber.. .895 .396 .768 14.72 .193
Decem ber.. . .895 . . . . • e • • .430 .827 16.00 .210

1954
January........ .895 . . . . . . . . .430 .827 16.00 .210

1 9 2 8 ................... 108
In d ex  N um bers (1 9 1 0 -1 4  =  100 )

86 113 94 100 109 92
1929.................... 114 88 113 94 101 110 93
1930.................... 101 88 113 95 102 111 94
1931.................... 90 88 113 95 102 111 94
1932.................... 85 88 113 95 101 111 94
1933.................... 81 86 113 93 91 104 91
1934.................... 87 110 68 79 93 74
1935.................... 91 117 58 72 89 68
1936.................... 89 51 113 65 74 95 77
1937.................... 95 51 113 71 79 102 85
1938.................... 92 51 113 73 81 104 87
1939.................... 89 53 113 73 79 101 87
1940.................... 96 53 113 72 77 102 87
1941.................... 102 54 110 73 82 106 87
1942.................... 112 59 129 73 85 106 84
1943.................... 117 55 121 73 82 105 83
1944.................... 120 58 125 73 82 105 83
1945.................... 121 61 128 73 82 105 83
1946.................... 125 67 133 71 81 102 82
1947.................... 139 84 135 70 74 78 83
1948.................... 143 118 135 67 72 58 83
1949.................... 144 108 128 67 74 58 83
1950.................... 106 112 68 75 59 83
1951.................... 152 110 112 72 82 63 83
1952.................. 158 110 112 72 83 63 83
1953

February. . . 160 110 112 76 87 66 85
M arch........... 160 117 112 76 87 66 85
April.............. 160 119 76 87 66 85
M a y .............. 160 119 . . . 76 87 66 85
Ju n e ............... 160 119 66 74 56 80
Ju ly ................ 167 119 71 81 61 82
August.......... 167 . . . 71 81 61 82
Septem ber.. 167 . . . • • • 71 81 61 82
October......... 167 . . . . . . 71 81 61 82
N ovem ber.. 167 . . . 71 81 61 82
Decem ber.. 167 . . . • • • 76 87 66 85

1954 
January........ 167 . . . . . . 76 87 66 85
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Wholesale Prices of Am m oniates**

Nitrate Sulphate Cottonseed

Fish scrap, 
dried 

11-12%  
ammonia, 
15% bone

Tankage 
11% . 

ammonia, 
15% bone 

phosphate,

High grade 
ground 
blood, 

16-17%  
ammonia,

of soda of ammonia meal phosphate, f.o.b. Chi Chicago,
bulk per bulk per S. E . Mills f.o.b. factory cago, bulk. bulk,

unit N unit N per unit N bulk per unit N per unit N per unit N
1910-14.................... $2 .68 $2.85 $3 .50 $3.53 $3 .37 $3 .52
1928........................... 2 .6 7 2 .3 0 7 .0 6 6 .63 4 .9 2 6 .0 0
1929........................... 2 .57 2 .0 4 5 .6 4 5 .0 0 4 .61 5 .7 2
1930........................... 2 .47 1.81 4 .7 8 4 .9 6 3 .7 9 4 .5 8
1931.......................... 2 .3 4 1.46 3 .1 0 3 .9 5 2.11 2 .4 6
1932.......................... 1 .87 1.04 2 .1 8 2 .1 8 1.21 1.36
1933........................... 1 .52 1.12 2 .9 5 2 .8 6 2 .0 6 2 .4 6
1934.......................... 1 .52 1 .20 4 .4 6 3 .1 5 2 .6 7 3 .2 7
1935.......................... 1 .47 1.15 4 .5 9 3 .1 0 3 .0 6 3 .6 5
1936.......................... 1.53 1.23 4 .17 3 .4 2 3 .5 8 4 .2 5
1937.......................... 1 .63 1.32 4.91 4 .6 6 4 .0 4 4 .8 0
1938.......................... 1 .69 1 .38 3 .6 9 3 .7 6 3 .1 5 3 .5 3
1939.......................... 1 .69 1.35 4 .02 4.41 3 .8 7 3 .9 0
1940.......................... 1 .69 1.36 4 .64 4 .3 6 3 .3 3 3 .3 9
1941.......................... 1.69 1.41 5 .5 0 5 .32 3 .7 6 4 .43
1942.......................... 1.74 1.41 6.11 5 .77 5 .04 6 .7 6
1943.......................... 1 .75 1.42 6 .3 0 5 .77 4 .8 6 6 .6 2
1944.......................... 1.75 1.42 7 .6 8 5 .7 7 4 .8 6 6.71
1945.......................... 1.75 1.42 7.81 5 .77 4 .8 6 6 .71
1946.......................... 1 .97 1.44 11.04 7 .3 8 6 .6 0 9 .33
1947.......................... 2 .5 0 1.60 12.72 10.66 12.63 10.46
1948.......................... 2 .8 6 2 .03 12.94 10.59 10.84 9 .8 5
1949.......................... 3 .1 5 2 .2 9 10.11 13.18 10.73 10.62
1950.......................... 3 .0 0 1.95 11.01 11.70 10.21 9 .3 6

1.97 13.20 10.92 10.18 10.09
1952 ......................... 3 .3 4 2 .0 9 13.95 11.27 9 .72 9 .1 6
1953 

February.......... . 3 .3 4 2 .2 8 13.21 11.24 7 .7 5 7 .2 8
M arch.................. 3 .3 4 2 .2 8 12.69 11.24 7 .1 6 6 .5 6
April.................. 3 .3 4 2 .2 8 11.75 11.24 6 .07 6 .0 0
M ay ................... 3 .3 4 2 .2 8 10.34 11.24 6 .23 6 .1 4
Ju n e ................... . 3 .3 4 2 .2 8 10.61 11.26 6 .62 6.31
Ju ly ...................... 3 .3 4 2 .2 8 10.34 11.15 6 .7 5 6 .1 4
August.............. 3 .3 4 2 .2 8 10.14 10.95 7 .53 6 .6 8
September. 3 .0 9 2 .2 8 9 .82 11.04 7 .51 6.91
October............. . 3 .0 9 2 .2 5 9 .73 11.24 7 .9 6 7 .7 5
November 3 .0 9 2 .2 2 9.61 11.24 8 .1 9 8 .1 9
December........... 3 .0 9 2 .22 10.96 11.24 8 .5 0 9.03

1954 
January............ . 3 .0 9 2 .22 11.28 11.24 9 .2 6 9.71

1928........................ 100
In d ex  Num be 

81
rs (1 9 1 0 -1 4  

202
=  100) 

188 146 170
1929........................ 96 72 161 142 137 162
1930........................ 64 137 141 112 130
1931........................ 88 51 89 112 63 70
1932........................ 71 36 62 62 36 39
1933........................ 59 39 84 81 97 71
1934........................ 59 42 127 89 79 93
1935........................ 57 40 131 88 91 104
1936........................ 59 43 119 97 106 131
1937........................ 61 46 140 132 120 122
1938........................ 63 48 105 106 93 100
1939........................ 47 115 125 115 111
1940........................ 63 48 133 124 99 96
1941........................ 63 49 157 151 112 126
1942........................ 65 49 175 163 150 192
1943........................ 50 180 163 144 189
1944........................ 65 50 219 163 144 191
1945........................ 50 223 163 144 191
1946........................ 74 51 315 209 196 265
1947........................ 93 56 363 302 374 297
1948........................ 107 71 370 300 322 280
1949........................ 117 80 289 373 318 302
1950........................ 68 315 331 303 266
1951........................ 69 377 310 302 287
1952......................... 125 74 399 319 288 260
1953 

February . . . . . . 125 80 378 318 230 207
M arch................ 125 80 363 318 212 186
April.................. 125 80 336 318 180 170
M ay ................... 125 80 295 318 185 174
Ju n e ................... 125 80 303 319 196 179
Ju ly .................... 125 80 295 316 200 174
August.............. 125 80 290 310 223 190
September. . . . 115 80 281 313 223 196
October............. 115 79 278 318 236 220
N ovem ber.. .  . 115 78 275 318 243 233
December......... 115 78 313 318 252 257

1954 
January ............ 115 78 322 318 275 276
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Combined Index Numbers of Prices of Fertilizer Materials, Farm Products 
and all Commodities

Prices paid 
by farmers Wholesale 
for com- prices

Farm modi ties of all com- Fertilizer Chemical Organic Superphos-
prices* bought* moditiesf material! ammoniates ammoniates phate Potash**

192 8 ................  149 152 141 121 87 177 108 97
192 9 ...............   148 150 139 114 79 146 114 97
193 0 ................  125 140 126 105 72 131 101 99
193 1 ................  87 119 107 83 62 83 90 99
193 2 ................  65 102 95 71 46 48 85 99
1933 ................  70 104 96 70 45 71 81 95
1934 ................  90 118 109 72 47 90 91 72
1 9 3 5 . . . .........  109 123 117 70 45 97 92 63
193 6 ................  114 123 118 73 47 107 89 69
193 7 ................  122 130 126 81 50 129 95 75
193 8 ................  97 122 115 78 52 101 92 77
1939 ................  95 121 112 79 51 119 89 77
194 0 ................  100 122 115 80 52 114 96 77
194 1 ................  123 130 127 86 56 130 102 77
194 2 ................  158 149 144 93 57 161 112 77
194 3 ................  192 165 151 94 57 160 117 77
194 4 ................  196 174 152 96 57 174 120 76
194 5 ................  206 180 154 -  97 57 175 121 76
1946 ................  234 197 177 107 62 240 125 75
194 7 ................  275 231 222 130 74 362 139 72
194 8 ................  285 250 241 134 89 314 143 70
194 9 .............    249 240 226 137 99 319 144 70
195 0 ................  256 246 232 132 89 314 142 72
195 1 ................  302 271 258 139 93 331 152 76
1952   288 273 251 144 98 333 158 76
1953

February.. 263 264 246 142 102 296 160 80
M arch  264 265 248 141 102 282 160 80
April  259 264 246 139 102 256 160 80
M ay  261 264 247 137 102 245 160 80
June  259 260 246 135 102 253 160 70
Ju ly   259 261 248 138 102 252 167 75
August  258 262 249 139 102 261 167 75
September. 256 259 249 137 97 258 167 75
O ctober.. .  250 258 248 137 96 265 167 75
November. 249 259 247 137 96 267 167 75
December.. 254 260 248 141 96 285 167 80

1954
Ja n u a ry ... 259 263 250 142 96 300 167 80
* U. S . D. A. figures, revised  Ja n u a ry  1950. B eg in n in g  Ja n u a ry  1946 farm  prices 

and index num bers o f specific farm  products revised from  a  ca len d ar y ea r to a  
cro p -y ea r b asis. T ru ck  crops ind ex ad ju sted  to th e  1924 level of th e all-com m od ity  
index.

t  D ep artm en t o f L ab o r index converted  to  1910-14 base.
j  The Ind ex num bers of p rices o f fe r ti liz e r  m a teria ls  a re  based on o rig in a l study 

m ade by th e D ep artm en t o f A g ricu ltu ra l E conom ics and F a rm  M anagem ent,
C ornell U niversity , Ith a ca , New Y ork . Th ese indexes are  com plete since 1897.
T he series  w as revised and rew eigh ted  a s  o f M arch 1940 and N ovem ber 1942.

i B e g in n in g  J u l y  1 8 4 9 , b a le d  h a y  p r ic e s  re d u c e d  b y  * 4 .7 5  a  to n  to  b e  c o m p a ra b le  
to  lo o s e  h a y  p r ic e s  p re v io u s ly  q u o te d .

a A ll p o ta s h  s a l t s  n o w  q u o te d  F .O .B . m in e s  o n ly ; m a n u re  s a l t s  s in c e  J u n e  194 1 , 
o th e r  c a r r i e r s  s in c e  J u n e  1947 .

** W h e r e  r a n g e  o f  p r ic e s  f o r  f e r t i l i s e r  m a te r ia l  is  q u o te d , a v e r a g e  f ig u re  is  
u se d . T h e  w e ig h te d  a v e r a g e  o f  p r ic e s  a c t u a l ly  p aid  f o r  p o ta s h  is  lo w e r  th a n  th e  
a n n u a l  a v e r a g e  b e c a u s e  s in c e  19 2 0  o v e r  9 0 %  o f  th e  p o ta s h  u sed  in  a g r ic u l t u r e  h a s  
b e e n  c o n tr a c t e d  f o r  d u r in g  th e  d is c o u n t p e rio d . T h e  m a x im u m  d is c o u n t is  n o w  
1 6 % . A p p lied  t o  m u r ia te  o f  p o ta s h , a  p r ic e  s l ig h t ly  a b o v e  * .3 5 3  p e r  u n it  K 2O th u s  
m o re  n e a r ly  a p p r o x im a te s  th e  a n n u a l  a v e r a g e  th a n  do p r ic e s  b a se d  o n  a r i th m e t ic a l  
a v e r a g e s  o f  m o n th ly  q u o ta tio n s .



T his section contains a short review o f some o f the most practical and im portant bulletins, and lists 
a ll recent publications o f  the United States D epartm ent o f A griculture, the State Experim ent Stations, 
and Canada, relating to F ertilisers, So ils , Crops, and Econom ics. A file o f  th is departm ent o f 
B ET TER  CRO PS W ITH PLANT FOOD would provide a com plete index covering all publications 
from  these sources on the p articu lar subjects named.

Fertilizers

"Recommended Fertilizers and Nutritional 
Sprays for Citrus," Agr. Exp. Sta., Univ. o f 
Fla., Gainesville, Fla., Bui. 536, Jan. 1954, 
H. J. Reitz, C. D. Leonard, J. W. Sites, W. F. 
Spencer, I. Stewart, and I. W. Wander.

"Phosphate Fertilizers," Agr. Exp. Sta., 
Miss. State College, State College, Miss., Bui. 
503, Sept. 1953, U. S. Jones.

"Fertilizer Inspection and Analysis; Fall, 
1952, Including Fertilizer Tonnage Data," 
Agr. Exp. Sta., Univ. o f Mo., Columbia, Mo., 
Bui. 602, July 1953, J. H. Long well, R. C. 
Prewitt, C. W. Gehr\e, and E. W. Cowan.

"Nitrogen In Forage Production," Agr. Exp. 
Sta., N. C. State College, Raleigh, N. C., Bui. 
383, Sept. 1953, W. W. Woodhouse, Jr., and 
D. S. Chamblee.

"Lime and Fertilizer Pay Off," Agr. Exp. 
Sta., N. C. State College, Raleigh, N. C., Bui. 
385, Dec. 1953, W. L. Nelson.

"Fertilizer Recommendations," Agr. Ext. 
Serv., N. C. State College, Raleigh, N. C.

"Effects o f Soil Fertility Levels on the 
Quality o f Fresh and Processed Tomatoes, 
Sweet Corn, Cabbage," Agr. Exp. Sta., 
Wooster, Ohio, Res,  Bui. 738, Dec. 1953, H. D. 
Brown, G. Davis, I. C. Hoffman, R. B. Davis, 
J. Bushnell, and D. Wilson.

"A Study o f Phosphate Fertilization and 
Legume Rotations for Small-Grain Winter 
Pastures," Agr. Exp. Sta., Olffa. A.&M. Col
lege, Stillwater, Okla., Bui. B-414, Dec. 1953, 
H. J. Harper.

"Results o f Small Grain Fertilizer Demon
strations in Oklahoma— 1953," Ext. Div., 
Okla. A.&M. College, Stillwater, Okla., Cir. 
607, G. Hanes, W. Chaffin, and R. 0 . Wood
ward.

"The Effect o f  Nitrogen on the Yield of 
Old Established Pastures," Agr. Exp. Sta., 
State College o f Wash., Puyallup, Wash., Sta. 
Cir. 225, July 1953, F. R. Murdock and A. S. 
Hodgson.

"A Review of Phosphate Fertilizer Investi

gations in 15 Western States Through 1949," 
USDA, Wash., D. C., Cir. 927, Oct. 1953, 
H. B. Peterson, L. B. Nelson, and J. L. Paschal.

Soils
"Sprinkler Irrigation," Agr. Exp. Sta., Univ. 

o f Ariz., Tucson, Ariz., Bui. 250, Oct. 1953, 
H. C. Schwalken, K. R. Frost, and W. W. 
Hinz.

"Physical, Spectrographic and Chemical 
Analyses o f Some Virgin Florida Soils," Agr. 
Exp. Sta., Univ. o f Fla., Gainesville, Fla., Bui. 
524, Aug. 1953, N. Gammon, Jr., J. R. Hen
derson, R. A. Carrigan, R. E. Caldwell, R. G. 
Leighty, and F. B. Smith.

"Soil Survey, Graham County, North Caro
lina," USDA, SCS, Wash., D. C., Series 1942, 
No. 1, Aug. 1953, E. F. Goldston and W. 
Gettys.

"Our Productive Land . . . We Can Con
serve and Improve It While Using It," USDA, 
SCS, Wash., D. C., Agr. Inf. Bui. 106, July 
1953.

"Conquest o f the Land through 7,000 
Years," USDA, SCS, Wash., D. C„ Agr. Inf. 
Bui. 99, Aug. 1953, W. C. Lowdermilk.

"Irrigation-Enterprise Organizations," US 
DA, SCS and BAE, Wash., D. C., Cir. 934, 
Oct. 1953, W. A. Hutchins, H. E. Selby, and 
S. W. Voelker.

"Agricultural Conservation Program, Sum
mary 1952," USDA, Agr. Conservation Pro
gram Serv., Wash., D. C., Rpts. Control No. 
ACP-15P, Nov. 1953.

"Agricultural Conservation Program Hand
book for 1954" for: Ariz., Ark., Del., Hawaii, 
Fla., Ind., Kansas, Md., Mass., Minn., Miss., 
Mont., Nebr., Nev., N. Y., N. C., Ohio, 
Okla., Ore., Pa., R. I., S. C., S. Dak•, Tenn., 
Tex., Utah, Vt., Va., Wash., and IV. Va.; 
USDA. Wash., D. C.

Crops
"Rootstocks for Stone Fruits," Agr. Exp. 

Sta., Univ. o f Calif., Davis, Calif., Bui. 736, 
June 1953, L. H. Day.

37
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"Progress Report 1948-1952, District Ex
periment Substation Fort William and Illus
tration Stations at Dryden, Kenora, Emo, and 
Fort Frances in Northwestern Ontario," Dept, 
o f Agr., Exp. Farms Serv., Ottawa, Ontario, 
Nov. 1953, J. K . Knights.

"Oat Varieties, Past and Present," Dept, o f 
Agr., Ottawa, Ontario, Pub. 891, June 1953, 
J. N. Welsh, R. B. Carson, W. J. Cherewick,\, 
W. A. F. Hagborg, B. Peturson, and H. A. 
H. Wallace.

"Hedges for Canadian Gardens," Dept, o f 
Agr., Exp. Farms Serv., Ottawa, Ontario, Pub. 
899, Nov. 1953, R. W. Oliver.

"Miniature Potted Trees," Agr. Ext. Serv., 
Univ. o f Conn., Storrs, Conn., Lflt. 37, March 
1953, H. 0 . Perkins.

"Annual Report 1952-1953, State Board of 
Agriculture, for Quarter Ended September 30, 
1953," State Board o f Agr., Dover, Del. Vol. 
43, No. 3.

"Bush Snap Bean Production on the Sandy 
Soils o f Florida," Agr. Exp. Sta., Univ. o f Fla., 
Gainesville, Fla., Bui. 530, Nov. 1953, W. A. 
Hills, J. F. Darby, W. H. Thames, Jr., and 
W. T. Forsee, Jr.

"Flue-Cured Tobacco Culture in Georgia," 
Agr. Ext. Serv., Univ. o f  Ga., Athens, Ga., 
Bui. 579, Sept. 1953, E. C. Westbrook.

"Evaluating Pasture Forages with Dairy 
Cows—Techniques and Problems Encoun
tered," Ga. Exp. Sta., Experiment, Ga., Mimeo. 
Series 58, July 1952, M. E. McCullough and
O. E. Sell.

"The Suitability and Utilization of Winter 
Forages for Dairy Cattle," Ga. Exp. Sta., Ex
periment, Ga., Mimeo. Series 62, fan. 1953, 
M. E. McCullough, W. E. Neville, Jr., and
O. E. Sell.

"Effects o f Grass Competition Upon the 
Establishment o f Hardwood Plantations in 
Iowa," Agr. Exp. Sta., Iowa State College, 
Ames, Iowa, Res. Bui. 399, Aug. 1953, R. D. 
Lane and A. L. McComb.

"Guide to Higher Soybean Yields," Agr. 
Ext. Serv., Iowa State College, Ames, Iowa, 
Pam. 202, May 1953, C. R. Weber.

"Research in Agriculture, Annual Report 
1951-52," Agr. Exp. Sta., Univ. o f La., 
Baton Rouge, La., May 1953, I. L. Forbes.

"1954 Crop and Fertilizer Recommenda
tions for Mississippi," Agr. Exp. Sta., Miss. 
State College, State College, Miss., Cir. 187, 
Oct. 1953.

"Seeding in Permanent Pasture for Supple
mentary Winter Grazing," Agr. Exp. Sta., 
Miss. State College, State College, Miss., Bui. 
505, Oct. 1953, R. F. Dudley and L. N. Wise.

"Potato Production in New York State," 
Agr. Ext. Serv., Cornell Univ., Ithaca, N. Y., 
Bui. 890.

"The Culture o f Garden Chrysanthemums,’’

Agr. Ext. Serv., Cornell Univ., Ithaca, N. Y., 
Bui. 894, June 1953, R. E. Lee.

"The Culture o f Iris," Agr. Ext. Serv., Cor
nell Univ., Ithaca, N. Y., Bui. 895, June 1953, 
L. H. MacDaniels.

"The Culture o f Spring Flowering Bulbs," 
Agr. Ext. Serv., Cornell Univ., Ithaca, N. Y., 
Bui. 896, June 1953, R. E. Lee.

"Dorman Soybeans for Oklahoma," Agr. 
Exp. Sta., Okla. A.&M. College, Stillwater, 
Okla., Bid. B-413, Dec. 1953, R. S. Matlock•

"How New Crop Varieties Reach Growers’’ 
Agr. Exp. Sta., Okla. A.&M. College, Still
water, Okla., Misc. Pub. No. MP-32, Dec. 1953.

"Performance Tests o f Corn Varieties and 
Hybrids, 1953," Agr. Exp. Sta., Okla. A.&M. 
College, Stillwater, Okla., Misc. Pub. MP-33, 
Jan. 1954, H. Pass, J. S. Brooks, and J. W. 
Smith.

"Irish Potato Variety and Strain Test in the 
Lower Rio Grande Valley, Spring 1953," Agr. 
Exp. Sta., Texas A.&M. College, College Sta
tion, Texas, Prog. Rpt. 1624, Oct. 28, 1953, 
P. W. Leeper, R. T. Correa, and W. R. Cowley.

"Christmas Trees in Northeast Texas," Agr. 
Exp. Sta., Texas A.&M. College, College Sta
tion, Texas, Prog. Rept. 1625, Nov. 2, 1953, 
H. F. Morris.

"Yield and Chemical Composition o f Crops 
Grown for Forage at Mt. Pleasant, 1950-52," 
Agr. Exp. Sta., Texas A.&M. College, College 
Station, Texas, Prog. Rpt. 1626, Nov. 2, 1953, 
M. Buckingham, R. C. Potts, and C. L. God
frey.

"Apple Varieties in Northeast Texas,’’ Agr. 
Exp. Sta., Texas A.&M. College, College Sta
tion, Texas, Prog. Rpt. 1627, Nov. 2, 1953,
H. F. Morris.

"Ness Berry Production in East Texas," Agr. 
Exp. Sta., Texas A.&M. College, College Sta
tion, Texas, Prog. Rpt. 1631, Dec. 8, 1953,
H. F. Morris.

"Cotton Variety Test at Batesville, 1953," 
Agr. Exp. Sta., Texas A.&M. College, College 
Station, Texas, Prog. Rpt. 1632, Dec. 10, 1953,
C. S. Hoveland.

"Sugar Beet Yield and Quality As Affected 
by Plant Population, Soil Moisture Condition 
and Fertilization,’’ Agr. Exp. Sta., Utah State 
Agr. College, Logan, Utah, Bui. 362, Aug. 
1953, J. L. Haddock•

"Comparison o f Sun-Cured and Barn-Cured 
Hay from the Same Field," Agr. Exp. Sta., 
Univ. o f Vt., Burlington, Vt., Bui. 574, Nov. 
1953, O. M. Camburn and C. H. Jones.

"Winter Pastures with Cover Crops," Agr. 
Ext. Serv., Va. Polytechnic Inst., Blacksburg, 
Va„ Cir. 505, Rev. Sept. 1953.

"Seasonal Changes in Florida Temple 
Oranges,’’ USDA, Wash., D. C., Tech. Bui. 
1072, Oct. 1953, P. L. Harding and M. B. 
Sunday.
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"Farm Forestry Extension, What It Is and 
How It Worlds," Agr. Ext. Serv., USD A, 
Wash., D. C., Agr. Inf. Bui. No. 107, Nov. 
1953, W. K . Williams.

Economics
“Should I Buy A Citrus Grove?,” Agr. Ext. 

Serv., Univ. o f Fla., Gainesville, Fla., Cir. 119, 
Oct. 1953, Z. Savage.

“Economic Study o f Farming in the Plant 
City Area, Hillsborough County, Florida," Agr. 
Exp. Sta., Univ. o f Fla., Gainesville, Fla., Bui. 
533, Dec. 1953, R. E. L. Greene.

“Twenty-One Years o f Citrus Costs and 
Returns in Florida, 1931-1952, Agr. Ext. 
Serv., Univ. o f Fla., Gainesville, Fla., AE 
Series No. 54-7, Dec. 1953, Z. Savage.

“Corn Production Practices and Costs in 
Three Areas o f Georgia,” Ga. Exp. Sta., Ex
periment, Ga., Mimeo. Series 56, Nov. 1952, 
f. C. Elrod and W. T. Fullilove.

“Annual Lespedeza Production Practices 
and Costs in the Piedmont o f Georgia,” Ga. 
Exp. Sta., Experiment, Ga., Mimeo. Series 57, 
Aug. 1952, C. C. Taylor and J. C. Elrod.

“Sweet Potatoes: Production Practices and 
Costs in the Coastal Plain o f Georgia,” Ga. 
Exp. Sta., Experiment, Ga., Mimeo. Series 59, 
Oct. 1952, J. V. Mine hew.

"Snap Beans: Production Practices and Costs 
in the Mountain Area o f Georgia,” Ga. Exp. 
Sta., Experiment, Ga., Mimeo. Series 60, Nov.
1952, J. R. Russell and J. C. Elrod.

“Irish Potatoes: Production Practices and 
Costs in the Mountain Area o f Georgia,” Ga. 
Exp. Sta., Experiment, Ga., Mimeo. Series 61, 
Dec. 1952, J. R. Russell.

“Pole Beans: Production Practices and Costs 
in the Mountain Area, Georgia,” Ga. Exp. 
Sta., Experiment, Ga., Mimeo. Series 64, Jan.
1953, J. R. Russell.

“Cabbage: Production Practices and Costs 
in the Mountain Area, Georgia,” Ga. Exp. Sta., 
Experiment, Ga., Mimeo. Series 65, March 
1953, J. R. Russell.

"Bell Pepper: Production Practices and Costs 
in the Mountain Area, Georgia,” Ga. Exp. Sta., 
Experiment, Ga., Mimeo. Series 67, Aug. 1953, 
J. R. Russell and J. C. Elrod.

“North Carolina Agricultural Statistics," 
N. C. Dept, of Agr., Raleigh, N. C., 1953 issue.

“Time to Sell? Corn & Soybeans," Agr. Ext. 
Serv., Raleigh, N. C., J. Curtis.

“ Oklahoma Land Market Activity, 1945-
1952," Agr. Exp. Sta., Okla. A.6rM. College, 
Stillwater, Okla., Bui. B-412, Nov. 1953, R. L. 
Tontz.

“An Economic Analysis o f Land Clearing 
and Subsequent Crop Production in the Corpus 
Christi Area," Agr. Exp. Sta., Texas A.&M. 
College, College Station, Texas, Prog. Rpt. 
1628, R. H. Rogers and J. R. Campbell.

“Timely Economic Information, Columbia 
Basin Project— 1952," Agr. Exp. Sta., State 
College o f Wash., Pullman, Wash., Sta. Cir. 
No. 219, April 1953, M. H. Steinmueller.

"Report o f the Manager o f the Federal Crop 
Insurance Corporation, 1953,” USD A, Wash.,
D. C., Oct. 16, 1953.

"Report o f the Administrator o f the Farmers 
Home Administration 1953—Developing the 
Resources o f Family Farms,” USDA, Wash.,
D. C., Sept. 15, 1953.

"Report o f the Solicitor to the Secretary of 
Agriculture, 1953,” USDA, Wash., D. C., 
Sept. 16, 1953.

“Report o f the Chief o f  the Office o f Experi
ment Stations, 1953,” USDA, Wash., D. C., 
Sept. 1, 1953.

“Report o f the Chief o f  the Forest Service, 
1953—Grazing on the National Forests,” 
USDA, Wash., D. C„ Sept. 15, 1953.

“Report o f the Federal Experiment Station 
in Puerto Rico, 1953," Federal Exp. Sta., 
Mayaguez, Puerto Rico, Oct. 1953.

“Report o f Activities Under the Agricultural 
Marketing Act, 1953," USDA, Wash., D. C., 
Oct. 15, 1953.

"Report o f the President o f the Commodity 
Credit Corporation, 1953,” USDA, Wash.,
D. C., Oct. 15, 1953.

"Highlights o f Potato Marketing,” USDA, 
Wash., D. C., Agr. Inf. Bui. 114, Oct. 1953, 
A. C.. Cook•

"1954 Vegetable Guides Program—Spring 
Vegetables for Fresh Market and Early Com
mercial Potatoes, USDA, Wash., D. C., Nov.
1953.

"Dairy Statistics and Related Series,” USDA, 
Wash., D. C., Stat. Bui. 134, Oct. 1953.

“Cotton Linters, Production, Marketing, and 
Market Outlets, USDA, Wash., D. C., Market
ing Research Rpt. 56, Nov. 1953.

“Price Programs o f the United States De
partment o f Agriculture,” USDA, Wash.,
D. C„ Agr. Inf. Bui. 13, Rev. Dec. 1953.

Dimples: “I said some very foolish Girl’s Father: ‘Young man, we turn
things to my boy-friend last night.” the light off around here at 10:30.”

Girl Friend: “Yes?” Boy: “That’s okay sir. We won’t be
Dimples: “That was one of them.” reading.”
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Fertilizer Influences Vitamin 
Cnntent nf Tomatoes

A PROJECT at the Ohio Agricultural 
Experiment Station proved that 

lack of certain fertilizing elements in 
the soil will affect the vitamin content 
of tomatoes.

Horticulturist H. D. Brown says that 
a low level of the most critical element 
—potassium—will reduce the ascorbic 
acid or vitamin C content of fresh 
tomatoes as much as 20 per cent. This 
reduction occurred in tests where fer
tilizer levels were accurately controlled.

“In terms of human health stand
ards, this reduction in vitamin C is 
nothing to become alarmed about,” 
Brown states. “Most Ohio soils would 
not give such results under normal con

ditions. A more important factor, how
ever, is that improper fertility means 
a gardener suffers reduced yields from 
his tomato vines.”

Experiments conducted by Brown 
and his associates showed that ex
tremely low levels of all major fer
tilizers—nitrogen, phosphorus, and po
tassium—caused starvation symptoms 
to appear on the crop and drastically 
lowered the yields.

Other vegetables tested in this ex
periment were cabbage and sweet corn. 
Cabbage quality was similarly affected 
by lack of certain fertilizers, while corn 
apparently was unaffected, except in 
terms of yields.

The Magic nf Legumes

CLOVERS, alfalfa, trefoil, and other 
members of the legume family are 

the magicians on the farm. They 
“pull” nitrogen out of the air.

Winston Way, Vermont Extension 
Assistant Agronomist, explains once 
you examine them closely you can ob
serve the secret they use. Bacteria 
which live in warty growths on the 
roots take nitrogen gas from the soil 
air and convert it into solid substance.

Did you ever stop to wonder why a 
fertilizer containing only phosphorus 
and potash is used on legume hay?

It is not necessary to buy nitrogen 
for such a crop. An acre of alfalfa will 
add up to 200 pounds of nitrogen in a 
year. This is equal to more than 500 
pounds of ammonium nitrate which 
would cost about $25 at current prices. 
Other legumes are somewhat less effi
cient.

Legumes produce nitrogen only if 
the bacteria are present in the soil. 
Fortunately a farmer can be sure that 
they are there by purchasing them from 
his seed dealer and putting them on 
the seed at planting time. This is 
called inoculation. To do a good job 
the inoculum must be fresh (each pack
age is dated) and the right kind for the 
legume to be grown.

Legume bacteria will work only so 
long as good care is given them. They 
prefer to live in “sweet” pleasant sur
roundings. Most of the soils in Ver
mont are too acid for the bacteria to 
work efficiently. This condition should 
be corrected by adding agricultural 
lime where needed as shown by a soil 
test. Use plenty of phosphorus and 
potash to make sure they are well fed, 
Way concludes.
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Soil and Plant Analyses . . .

( From page 25)

during a season of heavy rainfall. To 
utilize this information, a method has 
been proposed to measure the move
ment of soluble salts in the soil by 
studying the movement of the chloride 
ion.

The system consists of sinking 10' 
x 10' frames of 12" boards about 6" 
in' the soil. As many different condi
tions as desired can be established, 
and frames can be placed on as many 
different types of soil as conditions 
warrant.

Several installations of frames have 
been established on different soil types 
such as Evesboro sand, Woodstown 
sandy loam, and Sassafras loam, and 
results on same published. Part of the 
frames are kept clean cultivated and 
the others are in sod. After thoroughly 
sampling the soil, 500 gm. of potassium 
chloride are dissolved in a given 
amount of water and sprinkled uni
formly over the soil at the beginning 
of the growing season. Soil samples 
are taken periodically, usually at 
monthly intervals, from the 0-9" and
9-18” depths. The samples are care
fully screened and 50 gm. placed inside 
of a collodion bag in a 150 ml. extrac
tion flask with 50 ml. of water on the 
inside and 50 ml. on the outside of the 
bag. After allowing the chlorides to 
come to an equilibrium (usually a 
period of 24 hours), a portion of the 
clear solution on the outside of the bag 
is titrated with N/100 silver nitrate 
using 10%  potassium chromate as an 
indicator. For immediate results, a 
suitable filtering method or centrifuge 
may be used in place of the collodion 
bag.

After a period of heavy railfall the 
samples can be drawn, the chlorides 
determined, and, from the previous 
analyses, the amount of soluble chlo
rides lost can be calculated. Therefore,

interpolations in terms of soluble plant 
nutrients such as nitrates and accom
panying cations can be made. This 
information has proven very valuable 
to the growers from the standpoint of 
furnishing them additional knowledge 
regarding the amount of fertilizer to 
use in sidedressing operations. From 
the standpoint of final yields, the sys
tem has been extremely valuable.

Plant Analyses

The analyses of stem tissue during 
the growing season is very important. 
This is the simplest way to determine 
whether or not the plant is getting the 
desired plant nutrients. If economic 
returns are important and it is a busi
ness enterprise worthy of consideration, 
then these factors cannot be neglected.

Foliar Symptoms

Foliar symptoms of deficiencies or 
excesses of nutrients in plant growth 
are valuable in a diagnostic approach 
to fertilization. Deficiencies or excesses 
of nitrogen, phosphorus, potassium, 
magnesium, boron, and others can be 
readily seen in leaf structure. Many 
of the deficiency symptoms have been 
published in various literature.

Examples of how these factors work 
to control yields and quality are given 
in Tables I and II (pages 42 and 43).

Summary

It is suggested that in crop produc
tion the following things be considered: 
soil analyses, plant analyses, foliar symp
toms, leaching frames, plant require
ments, and fertilizing on the basis of 
these findings. Many other cases of 
yield and quality control on the basis 
of the above factors could be cited but 
space does not permit.
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Table I

Location— Mount Holly, N. J .  
Previous Crop: Alfalfa 
Soil Tests:

Plant Tissue Tests:

pH
H/  A.

A l %
O.M. NH4

% /A.

Ca Mg P K *0

6 .6 758 214 None 1 .8 Poor 31 52

Date Inches
Rainfall

ppm

NOj P»0. Mg K

6/20 1 .9 579 480 + 984 8 ,780
6/28 1.14 621 480 + 288 8 ,976
7/6 1.52 579 480 + 528 6,880
7/12 0 .0 0 398 480 + 848 10,480
7/18 1.00 304 480 + 1,040 5 ,600
7/26 0 .5 2 317 480 + 912 3 ,776
8/2 0 .1 4 837 480 + 1,040 9 ,808
8/9 T 184 480 + 2 ,160 5 ,376

Soil Type: Collington sandy loam 

Variety: Rutgers

Lime Treatm ent: T . magnesium burnt lime

500 Of 4 -1 2 -8  S 
Fertilizer: 5000! 0 -14-14  P, 5000( 10-10-10 Side

Pounds per acre applied:

N P*0* K jO Ca Mg

510

S

9070 180 160 1335

Acres Planted: 29 Yield: 15.75 tons per acre 

Grade: 73-25-2  */ A .: 535.34

Ziram
Fungicidal Sprays: 5 Materials: Copper

Remarks: This is a dairy farm and considerable 
manure is applied to the fields. This is reflected 
in the nitrate nitrogen content of the soil through* 
out the season, also in the amount of amino acids 
in the tomato puree. Sugar was low and ascorbic 
acid was low. Color was good. Total titratable 
acids were quite satisfactory. There was a rather 
good correlation of the soil analysis, fertilizer 
applied, and the tomato puree.

M ean Analysis of Puree Sampled: 8/20 and 8/31

pH

m. e./Liter ppm Grams/Liter ppm m. e./L
Specific
Gravity

Ca Na K N P Fe Mn Total
Solids Ash Sugars Ascorbic

Acid
Titratable

Acid

4 .5 2 .8 1 .2 76 .5 144.8 16.6 3 .2 0 .4 5 65.19 6 .34 39.83 196 70 1.0300

Mean of 137 other samples

4 .5 3 .2 .88 72 .5 110.4 18.0 3 .6 0 .39 58 .2 5 .38 36.76 235 62 .3 1.0270

Literature
1. Beeson, K. C. 1941. The mineral com

position of crops with particular reference to 
the soils in which they were grown. U.S.D.A. 
Misc. Pub. No. 369.

2. Fraps, G. S. and Fudge, J. F. 1940. 
Estimation of iodine in soils, plant material, 
and waters. Jour. A.O.A.C., p. 164-171.

3. Hester, J. B. 1945. Fundamental studies 
on some tomato-producing soils. Campbell 
Soup Co. Res. Mono. 1.

4. Hester, J. B. 1951. Fundamental fac
tors influencing the composition of tomato 
puree. Jour. Amer. Soc. Agron. 43:400-402.

5. Hester, J. B. and Shelton, F. A. 1949. 
Know your plant and soil requirements.

Campbell Soup Co. Res. Mono. 3.
6. Hester, J. B., et al. 1947. The rela

tion of rainfall, soil type, and replaceable mag
nesium to deficiency symptoms. Proc. A.S.H.S. 
49:304-308.

7. Horner, C. K., et al. 1942. Nitrogen 
fixation by Azotobacter as influenced by 
molybdenum and vanadium. Jour. Agr. Res. 
65:173-193.

8. Hurd-Karrer, A. M. 1935. Selenium ab
sorption by plants and their resulting toxicity 
to animals. Smithsonian Rpt., p. 289-301.

9. Kidson, E. B. and Mounsell, P. W. 1939. 
The effect of cobalt compounds on the cobalt 
content of supplementary fodder crops. New 
Zealand Jour. Sci. & Tech. 21:125a-128a.
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Table I I

Location: Medford, N. J .  
Previous Crop: White Potatoes 
Soil Tests:

pH
#/A.

A l %
O.M N IL

#/A.

Ca Mg P KjO

5 .3 477 242 Low 1 .0 Poor 10 106

Plant Tissue Tests:

Date Inches
Rainfall

ppm

NO* PiOi Mg K

6/20 1.90 330 480 + 368 10,030
6/28 1.14 515 480 + 202 9 ,360
7/6 1.52 398 480 + 272 6 ,880
7/12 0 .0 0 94 480 + 560 9 ,168
7/18 1.00 38 480 + 976 10,032
7/26 0 .5 2 108 480 + 416 5,984
8/2 0 .1 4 157 480 + 1,488 11,928

Soil Type: Collington sandy loam

Variety: Improved Garden State

Lime Treatm ent: 1 T . magnesium limestone

500 # 5 -1 0 -1 0  side 
Fertilizer: 400# 5 -10-10  row, 500 # 7 -7 -7  side

Pounds per acre applied:

N PtOs K *0  Ca Mg S

80 125 125 500 170 65

Acres Planted: 40 Yield 9.86 T/A.

Grade: 73-25-2  S/A.: 334.07

Ziram
Fungicidal Sprays: 5 M aterials: Copper

Remarks: I t  was observed on July  12 that the 
nitrate nitrogen dropped distinctly but was re
gained on 7/26, no doubt through the application 
of some nitrogen -material. Potash was main
tained high throughout the season in the plant 
tissue. The color was satisfactory with high 
sugar and ascorbic acid content. The nitrogen 
and phosphorus content was somewhat below the 
other samples analyzed.

Mean Analysis of Puree Sampled: 8/20 and 8/31

m. e./Liter ppm Grams/Liter ppm m. e./L
Specific
GravitypH

Ca Na K N P Fe Mn Total
Solids Ash Sugars Ascorbic

Acid
Titra table 

Acid

4 .5 2 .3 .83 73 .4 101.8 14.7 3 .07 0 .6 5 67.22 5 .93 44.64 278 5 7 .5 1.0306

Mean of 137 other samples

4 .5 3 .2 .88 7 2 .5 110.4 18.0 3 .6 0 .3 9 58 .2 5 .3 8 36.76 235 6 2 .3 1.0270

10. Leonard, C. D. and Bear, F. E. 1950. 
Sodium as a fertilizer for New Jersey soils. 
N. J. Agr. Exp. Sta. Bui. 752.

11. Lucas, R. E., et al. 1942. Soil fertility 
level as it influences plant nutrient composi
tion and consumption. Ind. Agr. Exp. Sta. 
Bui. 468.

12. McClendon, J. F. and Remington, R. E. 
1929. The determination of traces of iodine.
II. Iodine in vegetables. J. Amer. Chem. 
Soc. 51:394.

13. Neal, W. M. and Ahmann, C. F. 1937. 
Cobalt as an essential element in animal nu
trition. Science 86:225-226.

14. Remington, R. E. and Levine, H. 1936. 
Studies on the relation of diet to goiter. III. 
Further observations of a goitrogenic diet.

J. Nutri. 11:343-357.
15. Somers, G. F. and Beeson, K. C. 1948. 

The influence of climate and fertilizer prac
tices upon the vitamin and mineral content 
of vegetables. ADVANCES IN FOOD RE
SEARCH, Vol. 1, Academic Press.

16. Stanton, D. J. and Kidson, E. B. 1939. 
Cobalt status of soils and pastures in the 
Sherry and Wangapeka Districts, Nelson. New 
Zealand Jour. Sci. & Tech. 21:65b-76b.

17. Wallace, A., et al. 1948. Influence of 
sodium on growth and composition of Ranger 
alfalfa. Soil Sci. 65:477-486.

18. Withrow, R. B. 1951. Light as a 
modifying influence on mineral nutrition of 
plants. Chapt. 16, MINERAL NUTRITION 
OF PLANTS. (Wisconsin).
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Lime and Fertilizer Pay Off

(From page 12)

VALUE OF COTTON RESPONSE TO POTASH
ABOVE COST OT POTASH < k«0)

LOW POTASH SOIL HIGH POTASH SOU

*136

POUNDS or K*0 
PER ACRE

RETURNS PER DOLLAR 
SPEN T ON K * 0 *58.45 *46.45

S 5 S6
^Ax\yy / v i A A A A X I

30 60

*4.37 *304

Fig* 4 .  Cotton responds to  potash on soils low 
in  potassium . On such soils, 3 0  pounds o f  K 2O 
per acre increased the value $ 8 6 , while 6 0  
pounds increased the value $ 1 3 6 . On the high- 
potassium soil, 3 0  pounds o f  K 2 O per acre gave 
a retu rn  o f  only $ 5 ;  however, enough potash 
should be used to  m aintain the high level. Eighty 
per cent o f  the cotton soils in  North Carolina 
need at least 6 0  pounds o f K 2 O per acre (equ al 
to  K 2 O in 6 0 0  pounds o f  5 -1 0 -1 0 ) .  Three-year 
average on N orfolk sandy loam  and Cecil loam 
respectively. Adequate nitrogen, phosphate, and 
lim e were applied.

fertilizer at the higher rates (Figure 4). 
This is the result of the size of response 
being less for successive additions of 
any given treatment.

The importance of lime in obtaining 
a good response from fertilizer is illus
trated in Figure 5. With 400 pounds 
per acre of 0-10-20 on soybeans the

SOYBEANS NEED LIME. PHOSPHATE, AND POTASH
VM.UC OF RESPO N SE P E R  ACRE FROM LIME A NO FERTILIZER-A BO V E COST

*2 6

*16

*7 *7

LIME LIME + LIME ♦ LIME* 4 0 0  LBS.
4 0  L B S  8 0  L B S  4 0 0  L B S  0-10*20  
P * 0 . K jQ 0-10-20

RETURNS PER DOLLAR

Z T n S S S , *6 .42  1 3 4 0  *4QT M W  *2.04

Fig. 5 . Soybean! need lim e, phosphate, and 
potash fo r  top returns. Lim e alone or 4 0 0
ponnds o f  0 -1 0 -2 0  alone increased the value o f
the soybeans * 7  per acre. Both together returned 
$ 2 6  per acre. This shows the im portance o f lime 
in obtaining an efficient return from  fertiliser. 
Average o f nine experim ents in Coastal P lain .

value of the response was only $7 above 
the cost of the fertilizer. When lime 
was used in addition to 0-10-20 the 
return was $26 above the cost of the 
lime and fertilizer. Many other ex
amples could be cited to demonstrate 
the importance of using enough of the 
right fertilizer along with sufficient 
lime.

Soil testing is one of the first steps in 
learning the specific lime and fertilizer 
needs for any field. Most farmers in 
North Carolina know about the soil 
testing program carried on by the Soil 
Testing Division of the North Caro
lina Department of Agriculture. Even 
though large numbers of samples are 
tested annually, many more farmers 
should be encouraged to make use of 
this service. More lime and fertilizer 
could be profitably used in North 
Carolina, but it must be applied in a 
sound and intelligent way in order 
to obtain greatest returns. A scientific 
approach to a practical problem is to 
test soils and adjust lime and fertilizer 
applications in line with need.

Summaries of soil tests by counties 
and cropping areas are being used to 
point out the average fertility levels 
in given cropping systems. Local agri
cultural leaders including fertilizer 
dealers know the general fertilizer rec
ommendations for these average fer
tility levels.

Fertilizer costs stand out clearly in 
the farmer’s mind. With a shortage 
of money or credit the natural tendency 
may be to cut back a little on the ex
penditure for fertilizer. Our informa
tion clearly shows the importance of 
lime and fertilizer in increasing profits, 
however, and the untiring efforts of 
the agricultural workers, the credit 
agencies, and the fertilizer industry on 
a sound fertilization program are essen
tial.
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Feed in the Northeast . . .

(From page 18)

viously had relatively large exportable 
surpluses of human foods to sell in the 
world’s markets.” (From “Marginal 
Land in Britain,” by W . Ellison, Geof
frey Bles, Ltd., London, 1953.)

It is a well-known fact that the 
farmer is receiving a smaller and 
smaller share of the consumer’s dollar. 
Since 1945 it has fallen from 54 cents 
to barely 44 cents at present. This
10-cent loss to the farmer isn’t due 
merely to reduced farm prices. More 
of it is caused by increases in market
ing charges. Ten increases have been 
granted in railroad freight rates. The 
wages paid for labor, the biggest item, 
have been raised all along the line.

One of the best ways for the dairy 
farmers of the Northeast to increase 
their proportion of the consumer’s dol

lar is to reduce their cash expenditures 
for feed. Many of them already have, 
or can easily get, the necessary land, 
machinery, and labor for growing more 
of their own feed. Cheap feed from 
the west is probably a thing of the past. 
The industry of the United States is 
no longer concentrated in the North
east. The analogy with England may 
be closer than you think. The North
east dairy farmer who produces his 
own feed will be a more independent 
farmer. Railrpad strikes, crop short
ages in the west, government policies 
more favorable to the politically more 
potent farmers of the Corn Belt, even 
wars, will disturb him less than they 
will disturb his neighbor who is de
pendent upon that long, costly feed 
line from the west for his daily needs.

Wisconsin Tops the Nation’s 1953 Average Corn Yield

( From page 8 )

Applied on 50-bushel-per-acre land 
this fertilizer treatment has produced 
in many cases an extra 50 bushels of 
corn. Assuming that yields are in
creased by 50 bushels with the above 
treatment and that corn is worth $1.60 
a bushel, there is $80 worth of corn at 
a cost of $43.85. But mind you, there 
will be a substantial residual value from 
the plant food contained in the stalks, 
which, of course, are disced and plowed 
back into the land. This has been esti
mated to amount to the equivalent of 
about 75 pounds of nitrogen, 36 pounds 
of phosphoric acid (P 2Os), and 100 
lbs. of potash (K 20 ) .  If now, credit 
is given for 50% of the nitrogen, phos
phoric acid, and potash, returned to the

land and plowed under with these corn
stalks, and if we add also a soil residual 
of 50% of the P2Os and 40% of the 
K 20  applied, we can credit our initial 
fertilizer bill with at least 20 dollars. 
On this basis for a net investment of 
$23.85 it is possible to produce an extra 
$80 worth of corn. Here then, is nearly 
$4 return for each dollar invested.

Assuming now that it costs $45 per 
acre to grow and harvest a 50-bushel 
crop of corn without fertilizer, we 
quickly show that the per-bushel cost 
is about 90^. But by using an extra 
$43.85 worth of fertilizer (at a net 
cost of $23.85) our total costs now for 
growing an acre of corn amounts to 
$45 -(- $23.85 or $68.85. If now we
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harvest 100 bushels per acre the cost 
per bushel is 69^ and the profit per 
acre would be $91.15 as compared to 
$35 from the field making only the 
50 bushels per acre.

Certainly there is no substitute for 
efficiency on our farms. Higher yields 
mean lowered production costs and 
bigger profits. Should the pinch come

—lower farm prices—the only way the 
average farmer in Wisconsin can con
tinue to prosper is to raise acre yields 
and thus cut his production costs per 
bushel. This means more efficient 
farming including the use of good rota
tions, adapted seed, and, of course, the 
judicious use of fertilizers and lime. 
In fact, farmers will have to use more

T a b l e  I . — R e s u l t s  o f  1 9 5 3  F e r t i l i z e r  D e m o n s t r a t i o n s  o n  C o r n  

PU =  Plow under D  = Starter fertilizer drilled S = Sidedressed

Name & address of 
farmer & soil 

type

History of 
field and 

comments

Population 
(stalks 

per acre)

Fertilizer treatment 
and how applied 

(lbs.)

Yield
per/A

bushels

Increase, 
bushels 

per acre

Francis Blaska 
Sun Prairie

No manure 
low fertil
ity. Oats ’53

14,353
100 10-10-10 PU 
300 4-16-16 D 
200 Am. Nitr. S

102.9 70.7

Carrington silt 
loam

Middle plot 14,973 300 4-16-16 S 32.2

Lower side 
more fertile 14,628

300 4-16-16 D 
200 Am. Nitr. S 87 .5 55.3

Sauk Co. Hospital 
& Home 
Reedsburg 
Fox silt loam

No manure 
Stalk popu
lation too 
low

9,045

1000 10-10-10 PU 
200 4-16-16 D 
200 Am. Nitr. S 70.4 21 .5

200 4-16-16 D 48.9

Rudy Gavin
R. 1, Stevens Point

No manure
13,780

100 10-10-10 PU 
200 4-16-16 D 
200 Am. Nitr. S

56.0 23.1

Sandy loam 10,400 200 4-16-16 D 32.9

11,830 200 4-16-16 D 
200 Am. Nitr. S 46 .6 13.7

Elmer Hackbert 
Rio

High
fertility 14,170

1000 10-10-10 PU 
300 4-16-16 D 
200 Am. Nitr. S

121.2 7 .9

Dark sandy loam 14,170 300 4-16-16 D 113.3

14,170
300 4-16-16 D 
200 Am. Nitr. S 124.3 11.0

Frank Flees, 
Galloway

Fine sandy loam 
(Central Wisconsin 

90-day corn)

No manure

Not good 
corn country

12,000
1000 10-10-10 PU 
300 4-16-16 D 
200 Am. Nitr. S

85.0 30 .0

12,000 300 4-16-16 D 55.0

12,000 300 4-16-16 D 
200 Am. Nitr. S 90.0 35 .0
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Name & address of 
farmer & soil 

type

History of 
field and 

comments

Population 
(stalks 

per acre)

Fertilizer treatment 
and how applied 

(lbs.)

Yield
per/A

bushels

Increase, 
bushels 

per acre

John Wengelski 
Knowlton

No manure 
Not good 
corn country

14,000
1000 10-10-10 PU 
300 4-16-16 D 
200 Am. Nitr. B

96 .0 60 .0

Sandy Loam 
(Central Wisconsin 

90-day corn)

14,000 300 4-16-16 D 36 .0

14,000
300 4-16-16  D 
200 Am. Nitr. B 90 .0 54 .0

Joe Hodgson, 
Mazomanie

No manure 
Low fertility

9,880 200 4-16-16 D 
120 Am. Nitr. S 64 .7 35 .1

Sand to sandy loam 10,660 200 4-16-16  D 29 .6

John Blaska 
Sun Prairie 
Carrington silt 
loam

No manure
Low
fertility

15,075
300 3-16-16 D 
80 Anhydrous 

Ammonia S
80 .7 59.8

15,075 300 4-16-16 D 20.9

Chas. Aldrich & 
Sons, Avalon 
Waukesha silt loam

No manure
16,055

400 0-20-20  D 
80 Anhydrous 

Ammonia S
89 .2 38 .7

15,665 400 0-20-20 D 50.5

Arthur Quarberg, 
Alma

No manure
11,635

800 10-10-10 PU 
150 5-20-20 D 
200 Am. Nitr. S

120.0
(For Plow 

Under) 
30 .0

Heavy silt loam 10,595 150 5-20-20 D 
200 Am. Nitr. S 90 .0

Alfred & John Stark, 
6190 N. 91st St. 
Milwaukee 16

No manure
11,830

900 10-10-10 PU 
250 3 -9-27  D 
200 Am. Nitr. S

120.0 67 .5

10,530 250 3-9-27  D 52.5

11,570 250 3-9-27  D 
200 Am. Nitr. S 93 .0 89

Florien Tomski 
Deerbrook

No manure High
population

1000 10-10-10 PU 
300 3-12-12 D 
200 Am. Nitr. S

20 .9
tons*

6 .5
tons*

(Northern Wisconsin) High
population

300 3-12-12 D 14.4
tons*

Antigo silt loam High
population

300 3-12-12 D 
200 Am. Nitr. S

17.9
tons*

3 .5
tons*

* Expressed as tons of silage per acre.

fertilizer and lime as time goes on in 
order to offset the rapidly growing costs 
in overhead, including cost of machin
ery and its repair, higher taxes and

cost of living. We must match all of 
these rising costs with increased yields 
per acre by making every acre produce 
more dollars in net profit.
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Another point to recognize is the fact 
that under this program of liberal fer
tilization and the growing of 100 
bushels per acre, we do not deplete 
the soil as much as where we are grow
ing, let’s say, 50 bushels per acre. 
That’s because there is a residual carry
over from unused portions of the plant 
food left in the soil.

Wisconsin and other Midwest farmers 
by the thousands are using more and 
more fertilizer and following the prac
tices outlined above. If plant food is 
available in sufficient quantities, we 
might reasonably expect to see the aver-

Alfalfa Regains Favor
(From

Table I lists some of the yield data 
reported by farmers in the alfalfa dem-
onstration program.
T a b l e  I.—-Y ie l d  D a t a  o n  t h e POTASH-

B o r a x D e m o n s t r a t io n  P l o t s  i n
T e n n e s s e e

Per cent 
Yield o f  

Untreated 
Area to 
Treated

County Cooperator Area
Coffee J . B. Strawn 75.7
Monroe G. L. Wade 69.8
Monroe J .  M. Barr 88.1
Bedford James L. Cooper 68.9
Sevier Bart Snapp 95.0
Marshall Harper Edmondson ' 92.5
Lawrence Sam S. Burnett 62.5
Carter James K. Sharp 67.5
Carter Frank A. Anderson 80.0
Warren Otto Cartwright 71.8
Cumberland E . E. Ford, Jr. 50.0
Hickman J . L. Baker 52.3
Perry W. L. Horner 89.1
Roane John M. Barnard 70.8
Wayne R. M. Hughes 60.0
Jefferson Homer Rickard 77.3

Total Average. . . 73.2

Summary
The data presented in the table illus

trate the economic importance of ade
quate fertilization in the production of 
alfalfa hay. When considering the re
sults of all the reports submitted by

age yields of corn on our Wisconsin 
farms gradually increase from the 1953 
average of 58.5 bushels per acre to 75.

The use of fertilizer on the corn 
crop, we say, is still the backbone of 
efficient production. It paid off this 
year, it did last year, it will next year 
and in the years to come. Good farm
ing,—a job well done anytime, any 
year,—is always something to be proud 
of. If a farmer can invest $100 in fer
tilizer and get $200 back, that’s prin
cipal back and 100% interest on his 
money,—and that’s good business any
time—anywhere.

with Tennessee Farmers
page 26)

farmer cooperators, an average increase 
in production of 27% was obtained. 
When alfalfa produced three tons from 
the normal fertilization practices used 
by farmers, a yield of four tons was ob
tained by using recommended amounts 
of fertilizer materials. If all farmers 
followed the recommended fertiliza
tion practices and obtained the same 
yield increase per acre as those report
ing, the production of hay would be 
increased by 100,000 to 150,000 tons 
each year. In addition to the highly 
significant yield increase from the fer
tilizer materials used on the treated 
area, preliminary reports indicate that 
the life of the stands may be prolonged 
for two or more years.

Experimental results and farmers’ 
experiences show that alfalfa can be suc
cessfully grown if the best known pro
duction practices are followed. These 
practices include: (1 ) Select land suit
able for alfalfa; (2 ) Prepare a compact, 
weed-free seedbed; (3) Select a high- 
yielding, winter-hardy variety; (4) 
Apply lime in adequate quantity; (5) 
Use an adequate amount of the right 
kind of fertilizer; ( 6 ) Inoculate seed 
properly; (7 ) Do the seeding job 
right; and ( 8) Manage the stand 
carefully.
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(From page 10)
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Home Soil Testing

Portable kits for testing soils are 
available for home use. Generally, they 
will do a good job of testing. But 
most people do not have the experi
ence or the training to interpret the 
tests for best results. Results with 
home kits may often be disappointing, 
especially for those who belong to the 
garden variety of soil-testing amateurs.

But soil testing need not be done in 
the home. Nearly all the State Ex
periment Stations, a few County Exten
sion Directors, and some commercial 
firms, like fertilizer and seed com
panies, farm-management specialists,

commercial laboratories and canneries, 
make tests. A small charge is made 
for this service by some. Usually the 
people in charge of the testing are com
petent soil scientists well qualified to 
make reliable interpretations of the 
test results and suggestions for treat
ment of the soil.

Soil samples may be taken to a soil- 
testing laboratory or mailed. In either 
case, be sure to give as much informa
tion about the soil as possible. This 
will insure the best possible interpreta
tion of the test results so that reliable 
treatments can be suggested by the soil 
scientist.

Irrigating Flue-cured Tobacco

( From page 22 )

of the larger amount of tobacco.
The interesting thing is, of course, 

that, with the purchase cost of an aver
age irrigation system being about 125 
dollars per acre, the whole system could 
have been paid for in one year in two 
of the three years of our experience. 
To be sure, such seasons occur only 
every fifth year, but it still is an 
amazing fact.

Conclusion

The climatic conditions at Oxford, 
N. C., are not respresentative for the 
flue-cured tobacco area as a whole. In 
fact, we know that it is one of the more 
critical areas in regard to soil moisture 
conditions. What the recurrence fig
ures are for other locations, with re
spect to results as obtained in Oxford, 
N. C., we do not know as yet. Work 
is under way to determine these very 
important relationships. Also, there 
are better tobacco soils than those on

which the experiment was done, as 
well as many that are poorer in regard 
to moisture-holding properties.

But all evidence together with stead
ily growing experience on part of the 
producer points toward a bright future 
indeed for irrigating tobacco in the 
Southeast. It will take much of the 
risk out of the business and put fer
tilizer practices on a more sound basis. 
Greater capital investment is needed 
and also more technical skill and under
standing on part of the farmer, a real 
challenge to progressive operators.
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Back to the Campus

(From page 5)

tion and the one before. But a former 
student chum, who drew the specifi
cations for the new book emporium, 
said that economy under current build
ing costs made a plain and box-like 
structure necessary. At that, he pointed 
out, the modern addition to the study 
hours of our youth today cost more 
than four times what the old traditional 
colossus did. Had the Regents author
ized the same fancy trimmings to the 
new one as we revered so much in the 
old one, the charges would have 
dwarfed those of the capitol itself.

BEING hungry for sustenance and 
companionship, you debate which 

restaurant to try—the commodious and 
richly furnished Student Union or the 
wait-your-turn lunchroom patronized 
by many of those existing on slender 
allowances. This time you choose to 
enter the little gravy-smelling hole in 
the wall, where stools for about twenty 
eaters ring the central serving arena 
leading at one end to the humble 
kitchen of the elderly women who make 
the spot homelike. Inquiring young 
eyes rest upon you as you stand dis
creetly behind a muscular lad who has 
finished his ham and eggs and begins 
on his three-decker plate of flannel 
cakes. Next to him are two rather im
pecunious mathematics instructors who 
are making practical use of their knowl
edge of applied reckoning which ekes 
out prevailing wages. Two pretty girls 
have their classroom notebooks spread 
out on the rough counter, a few leaves 
of the complex study sheets, I observe, 
dunked in maple syrup. Happily, the

man with the A-l appetite vacates his 
stool so that I have the great privilege 
of scrouging myself down on a wobbly 
seat right beside these young women 
who are imbibing both food and wis
dom with what seems to be joyful 
avidity. All the conversation between 
us, however, is strictly confined to pass
ing salt and sugar, the latter commod
ity to my notion being beside their 
present personal needs. I turn in des
peration to the hearty hulk on my left, 
but when I attempt to talk rationally 
on current athletic affairs and recent 
scores and defeats, he soon gets wised 
up that I belong to the Class of 1920 
and gridiron champions of a bygone 
time.

One looking for a more austere, dig
nified, and scholarly retreat to consume 
victuals and drink may wander as I 
did a few times into the grand and 
roomy halls of the aforesaid Union. 
Though the tablecloths were regularly 
washed and ironed, the floors groomed 
and neat, and the waitresses tidy and 
cute, I fared about the same in social 
intercourse and brotherly communion. 
All I could do was watch and listen 
and overhear and imagine—but as for 
being accepted in the bosom of the stu
dent family, what does a guy without 
a fraternity to claim expect in this age 
of organized society?

E X T  I seek the realms of a studious 
group that I never fully understood 

—the research scientists to whose mystic 
clan I have not secured the right pass
word. Yet I always believed them to 
be human and responsive, as they are
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today, despite the burden they bear, 
tangled in webs of precedent and par
allel achievement almost as firmly as 
the lawyers. Your historical and liter
ary savants in the college we knew so 
well have a simple litany to chant com
pared with the maze of current scien
tific productions which the modern re
searcher is bound to recognize and re
spect.

The clamor for basic or fundamental 
research derives from the huge demand 
in every walk of industry for applied 
research. And the cry for applied re
search stems from our need to meet the 
demand from consumers for mass dis
tribution. Science is the nub of our 
present universe, and by interviewing 
a classic scholar on the campus you soon 
find out that materialism has edged out 
spiritual values, by his yardstick at 
least.

HE and many others who once oc
cupied rather hallowed niches in 

our younger academic world have some 
old-fashioned ideas to revive for us. I 
would hardly dismiss their hunches as 
jealousy at the fame going to fellows 
with no greater native sense who hap
pened to pick chemistry or physics a 
few decades ago.

I say this because many of the men 
we talk with on this score are them
selves well established in literary or 
historical fields. Their college wages 
are sufficient for the moment, and they 
have professional outlets not a whit 
less compelling and valuable than those 
of the atomic or chemical or mechanical 
realms.

What they tell me is just about what 
they tell you. It is not nostalgia—rather 
it is a fear for the fate of a nation un
taught and ungrounded in some of the 
classic and traditional lines of learning 
and philosophy. They believe that 
many of our youth will grow up de
ficient in some of the inner values that 
comprise a “decent regard for the 
opinions of mankind” or, in another 
sense, lacking spiritual fuel to drive 
the material engines. No less a person 
widely respected in material success

F E R T I L I Z E  W I S E L Y  
GROW M O R E - G R O W  
BI GGER

W i l l  save m o n e y —m a k e  
money for you—is easy, ac
curate, quick

COMPARE —you will find
Simplex is . . .
a more accurate means of de
termining the fertility of the soil, 
a more complete coverage of 
readily available and reserve 
plant food supply, 
a more systematic way of de
tecting the presence of chemicals 
detrimental to the soil 
a more satisfactory method of 
testing and interpreting the re
sults obtained
Com m ercial Sim plex Soil Test 
Outfits a re  a va ilab le  in three  
sizes. W rite  to d ay  for a  free  

copy o f our new catalog.

THE EDWARDS LAB ORA TORY
P . O .  B o x  3 1 B - T  • N O R W A L K ,  O H I O
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Time Proven LaMotte 
Soil Testing Apparatus

Standard model for pH, N itrate, Phos
phorus and Potash. Complete with 
instructions.

Illustrated literature will be sent upon 
request without obligation.

LaMotte Chemical 
Products Co.

Dept. BC Towson 4, Md.

L aM otte So il T estin g  Service is  the 
d irect result of 30 years of extensive 
cooperative research with agronom ists 
and expert soil technologists to provide 
simplified soil testing  methods. These 
methods are based on fundamentally 
sound chem ical reactions adapted to 
the study of soils, and have proved to 
be invaluable aids in diagnosing defi
ciencies in plant food constituents. 
These methods are flexible and are 
capable of application to a ll types of 
so il with proper interpretation to com
pensate for any special soil conditions 
encountered.

Methods for the following are available 
in single units or in com bination se ts :
Ammonia Nitrogen Iron
Nitrate Nitrogen pH (acidity & alka-
Nitrito Nitrogen Unity)
Available Potash Manganese
Available Phosphorus Magnesium
Chlorides Aluminum
Sulfates Replaceable Calcium

T e sts  for O rganic M atter and Nutrient 
Solutions (hydroculture) furnished only 
as separate units.

LaMotte Combination 
Soil Testing Outfit

than Colonel Lindbergh has echoed this 
idea many times, and the protest is by 
no means restricted to the doctors of 
literature or philosophy.

Not that I accuse this old college of 
ours of deliberately turning its academic 
back to the flood of doubt and dilemma 
that seems to prove that science itself 
is not all there is to wish for. They 
have been obliged to keep step with 
the times and they have found outside 
means of financial aid a mighty factor 
in adjusting the tempo and the structure 
of their curriculums. No college in 
these days can stand serene on the 
heights of Olympus and braid its classic 
gown with ivy leaves and laurel. Even 
football teams and bigger bowls for 
spectators must be thought of fully and 
properly catalogued. Each farm and 
factory is hard pressed by rising costs 
and seeks the college scientist to pull it 
through. “Do it” rather than “dream 
it” kindles the college spirit.

SO I guess we who return for a 
quickie among the ruins of what we 

once called our “alma mater” can be 
highly pleased on the whole at the situ
ation before us. True, there are weak 
and wobbly spots as there always were 
and possibly always will be. Much that 
we see and hear around the campus is 
strange and unfamiliar; maybe it grates 
a little betimes.

But accepting things as they are in 
the onward march of progress, we still 
keep our right to solace ourselves with 
those fine and touching memories. For 
as I believe, each generation will take 
those same memories and weave them 
into a sort of hallowed and holy world 
that once existed in the eyes of youth. 
They see in old landmarks—human or 
structural—rugged pointers to the past 
that have made the present possible, 
and the future probable. Minor differ
ences and disappointments at not being 
known and recognized on the well- 
worn campus paths soon vanish as 
vapors of the mind. We join hands in 
vivid recollections and marvel at their 
outcome. Let’s be old grads and not 
old gripes.



TREATED WITH MH-40 
GROWTH RETARDANT

costs of cemeteries, parks, highways

What's new in Naugatuck
UNTREATED GRASS

\ r

A

After 4 years of thorough testing, Naugatuck Chemical has now made 
its remarkably versatile chemical, M H -40, commercially available nation
wide as a grass inhibitor. M H -40 promises tremendous savings in labor 
and equipment cost of mowing for cemeteries, parks, highways and golf 
roughs.

In test results, one cemetery reports an estimated saving of more than  
50%  in edging costs. . .  another a saving of $12 per 100 monuments. A high
way M H -40 experiment revealed an approximate saving of $70 per acre 
per season. * U .  s. Pat. N o . 2 ,614,916

S JL  One In a series of advertisements demonstrating Naugatuck’s continuing  
effo rt to introduce new and better products for agricultural and re la ted uses.

5 0 ”  A N N IVERSA RY

N a u g a t u c k  Chsmical-^
Division o f  Un ited  States Rubber Com pany•

E L M  S T R E E T , N A U G A T U C K ,  C O N N E C T I C U T

producers of seed protectants, fungicides, m iticides, insecticides, growth 
retardants, herbicides: Spergon, Phygon, Aram ite, Synklor, MH, Alanap.
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FREE LOAN OF EDUCATIONAL FILMS

The Am erican Potash In stitu te  will be pleased to  loan to  educational 
organizations, agricultural advisory groups, responsible farm  associa
tion s, and m em bers o f th e fertilizer trade th e m otion pictures listed 
below. This service is free except for shipping charges.

FILMS (ALL 16 MM. AND IN COLOR)

The Plant Speaks Thru Deficiency Symptoms (Sound, running time 25 min. 
on 800-ft. reel.)

The Plant Speaks, Soil Tests Tell Us Why (Sound, running time 10 min. on 
400-ft. reel!)

The Plant Speaks Thru Tissue Tests (Sound, running time 14 min. on 400-ft. reel.) 
The Plant Speaks Thru Leaf Analysis (Sound, running time 18 min. on 800-ft. reel.) 
Save That Soil (Sound, running time 28 m in. on 1200-ft. reel.)
Borax From Desert to Farm (Sound, running time 25 min. on 1200-ft. reel.) 
Potash Production in America (Sound, running time 25 min. on 800-ft. reel.)
In the Clover (Sound, running time 25 min. on 800-ft. reel.)
In Canada: The Plant Speaks Thru Deficiency Symptoms 

The Plant Speaks, Soil Tests Tell Us Why 
The Plant Speaks Thru Tissue Tests 
The Plant Speaks Thru Leaf Analysis 
Borax From Desert to Farm  
Potash Production in America

DISTRIBUTORS

Northeast: Educational Film Library, Syracuse University, Syracuse 10, N. Y .

Southeast: Vocational F ilm Library, Department of Agricultural Education, 
North Carolina State College, Raleigh, North Carolina.

Lower Mississippi Valley and Southwest: Bureau of Film Service, Department 
of Educational Extension, Oklahoma A & M College, Stillwater, Oklahoma.

Midwest: Visual Aid Service, University Extension, University of Illinois, 
Champaign, Illinois.

West: Department of Visual Education, University of California, Berkeley 4, 
California.

Department of Visual Education, University of California Extension, 
405 Hilgard Ave., Los Angeles 24, California.

Department of Visual Instruction, Oregon State College, Corvallis, Oregon. 
Bureau of Visual Teaching, State College of Washington, Pullman, Wash

ington.
Canada: Canadian Film Institute, 172 Wellington Street, Ottawa, Ontario.
For the Province of Ontario: Distribution Services, Ontario Agricultural College, 

Guelph, Ontario.
IMPORTANT

R equests should be m ade well in advance and should include inform a
tion as to  group before which th e film is to  be shown, date of exhibition  
(alternative dates if possible), and period of loan.

Request bookings from your nearest distributor.
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AVAILABLE LITERATURE

The following literature on the use of fertilizers in profitable soil and 
crop management is available for distribution. We shall be glad to send 
these upon request and in reasonable amounts as long as our supply lasts.

Reprints
2 8 -1 2 *4 5  B etter Corn (M idw est) (C ircu lar) 
F -3 -4 0  W hen Fertilizing, Consider P lant*food 

Content o f  Crops 
S -5 -4 0  W hat Is the M atter with Y ou r S o il?  
Y -5 -43  Value & Lim itations o f  Methods o f 

Diagnosing P lan t Nutrient Needs 
A - l-4 4  W hat's in  T h at F ertiliser  B ag? 
Q Q -12-44  L eaf Analysis— A Guide to B etter 

Crops
P -3 -4 5  Balanced Fertility  in  the O rchard 
Z -5-45 A lfa lfa— The A ristocrat
0 0 - 8 * 4 5  Potash Fertilizers Are Needed on 

Many Midwestern Farm s
ZZ* 1 1 -4 5  F irst Things F irst in  Soil Fertility  
T -4 -4 6  Potash Losses on the Dairy Farm  
Y -5 -4 6  Learn Hunger Signs o f  Crops
1-2-47 Fertilizers and Human Health 
T -4 -4 7  F ertilizer P ractices fo r  P rofitab le

Tobaeco
AA-5-47 T he Potassium  Content o f  Farm  

Crops
T T -1 1 -4 7  How D ifferent P lan t Nutrients In 

fluence P lan t Growth 
V V -11-47  Are You Pasture Conscious? 
R -4 -4 8  Needs o f  the Corn Crop 
X -6 -4 8  Applying Fertilizers in Solution 
A A -6-48 The Chem ical Composition o f Agri

cu ltural Potash Salts 
G G -10-48 S tarred  P lants Show T h eir Hunger
0 0 - 1 1 - 4 8  The Use o f  Soil Sam pling Tubes 
S S -1 2 -4 9  Fertilizing Vegetable Crops 
F - l -5 0  A Sim plified Field  Test fo r  D eter

mining Potassium  in P lant Tissue
K -3 -50  M etering Dry Fertilizers and Soil 

Amendments into Irrigation  Systems 
B B -8 -5 0  Trends in Soil Management o f 

Peaeh O rchards
1-2-51 Soil Treatm ent Im prores Soybeans 
X -8-51  O rchard Fertilization  Ground and

Foliage
B B -1 0 -5 1  Healthy P lants Must B e W ell Nour

ished
CC -10-51 Producing Sm all Grain More Effi

ciently
11-12-51 Pasture Im prorem ent W ith 1 0 -1 0 -1 0  

Fertiliser
K K -12-51  Potassium  in Animal Nutrition 
A-1 -5 2  Research P oin ts the Way to  Higher 

Levels o f  Peanut Production 
D -2-52 B oron fo r  Forage Crops 
E -2 -52  Ladino Clover— Its M ineral R equire

ments &  Chemical Composition 
H -3-52 T he Relative M erits o f Inorganie &  

Organic Sources o f  P lant Nutrients 
L -4 -52  Efficient Use o f  F ertilizer in the 

Southern Region
0 -4 -5 2  Tom ato Production fo r  the Canning 

Industry
Q -5-52  Potassium -nitrogen Balance fo r High 

Corn Yields 
V -8-52  Growing B etter Turnips 
X -1 0 -5 2  The M ineral Uptake by the Sweet 

Potato

Y -1 0 -5 2  The N utrition o f  Muck Crops 
CC -12-52 The L eaf Analysis Approach to 

Crop N utrition 
E E -1 2 -5 2  Flue-cured T ob acco  Fertilizers o f 

the Future
A -l-5 3  Phosphate and Potash Effects on 

Ladino Clover Swards 
B - l -5 3  Commercial F ertilizer Is  a Sound In 

vestment
F -2 -5 3  Grasses and Weeds— The Potash Rob

bers
I-2 -5 3  Sericea Is  a Good Drought Crop 
J-3 -5 3  Balanced N utrition Im proves W inter

W heat R oot Survival 
K -3 -53  Kudzu Keeps Growing During

Droughts 
M -3-53 Soil Testing in New Jersey 
N -4-53 Coastal Berm uda——A Trip le-threat 

Grass on the Cattlem an's Team  
P -4 -5 3  Learning How to  Make P rofits from  

Sweet Potatoes 
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Because her little son refused to eat, 
the frantic mother had taken him to a 
famous psychiatrist, who coaxed the 
boy with every kind of conceivable food 
stuff from candy to nuts, but all in 
vain.

Finally he asked, “What would you 
like to eat?”

“Worms,” was the boy’s calm reply. 
Not to be outdone, the medico sent 

his nurse out for a plate full of large 
worms. “Here,” he snapped at the boy.

“I want them fried,” said the young
ster.

The nurse took them out and fried 
them and returned with the plate half 
full.

“I only want one,” said the food 
hater.

The doctor got rid of all but one. 
“Now,” he barked, “Eat!”

The boy looked hungrily at the single 
\ worm. “You eat half,” he said.

The Doc did, then dangled the re- 
V maining half in front of the little 
fellow’s face. The boy burst out cry
ing.

'“What’s the matter now?” yelled the 
famous man.

“You ate my half,” sobbed the kid.

# # #

“There were two men senior to me,” 
said the lecturer. “One was dismissed 
for drunkenness, alcohol led the other 
into crime; and I am now head of the 
department. What has raised me to this 
high position, I ask you?”

“Drink!” roared the enthusiastic 
audience.

There was a young husband who put 
a sign on his old, but flashy-looking 
convertible: “ F o r  S a l e . Good courting 
car. As part payment, owner will take 
household furniture and baby buggy.”

# # #

Two visitors were riding down Con
stitution Avenue, Washington, D. C., 
in a taxi one day, when they passed the 
National Archives building. Seeing an 
inscription, “What is past is prologue,” 
written across the building, one of the 
passengers asked the driver what it 
meant.

“That,” said the cab man, “is govern
ment language. It means “Brother, you 
ain’t seen nothin’ yet!”

# # #

Young Lady—“Can you squeeze me 
in here?”

Bus Driver—“Why, yes, lady, if some
one else will drive the bus.”

# *  #

“Jimmy,” said a lady visitor, “why 
don’t you come to our Sunday-school 
class? A lot of your friends come regu
larly.”

Jimmy hesitated a moment. “Does 
a red-headed, freckled-faced kid named 
Sam Brown come?” he asked at length.

“Yes, he does.” replied the visitor. 
“I ’ve never known him to miss a single 
Sunday.”

“Well, in that case,” said Jimmy 
eagerly, “I ’ll be there next Sunday. 
I ’ve been wanting to beat that guy up 
for a month!”
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and scratch our heads about the best 
way to blast it out of the path or detour 
around it safely. Sometimes it just 
doesn’t seem to make sense—but we 
deal with nasty facts, not theories, one 
of which is that Mr. Consumer’s habits 
have changed and Mr. Competitor is on 
our tails.

Because of its widespread use and 
the need for strict sanitary practices in 
its production and distribution, milk 
affects the public welfare and is sub
jected to public regulation at local, state, 
and federal levels. Many of us can re
member vividly when this was de
cidedly not so. Few of us would want 
to go back to the fly-specked dispensing 
pitcher in those “free times” when milk 
and water supplies were untouched by 
any civic or public restrictions and 
safeguards.

Y E T  it costs good, hard money and 
much labor to abide by the regula

tions, which are covered as follows in 
an early decision of a Midwest supreme 
court: “There is no article of food in 
more general use than milk, and none 
whose impurity or unwholesomeness 
may more quickly, more widely, and 
more seriously affect the health of those 
who use it. The regulation of its sale 
is an imperative duty that has been uni
versally recognized.”

Of course, there are instances where 
extreme and illogical attempts at milk- 
trading regulations have been denied by 
high courts because of being arbitrary 
and unreasonable. Very often certain 
subterfuges are advanced in the light 
of sanitary precautions, which upon 
close examination prove to be schemes 
to narrow the boundaries of a given 
market to protect the “vested interests” 
within its zone. Often these work 
against sound public relations.

Production that temporarily happens 
to be in excess of the current demand at 
prevailing prices has always been a 
problem for dairymen, whether they are 
producing for city fluid milk markets 
or for manufactured articles. Back in 
the 1933-34 depression, such a surplus 
led to “chiseling” by outlying producer-

distributors or even by licensed city 
dealers. Then the problem of the states 
and the federal regulators was to set 
a going price and halt the trend to a 
lower price. The situation has been 
reversed in recent years.

Since Congress enacted the Steagall 
price-supporting theory for nonbasics 
like milk, it has been customary to urge 
a firm support price at 90 per cent of 
parity, or fair exchange value. This 
persistence for that level continued in 
1953 in the face of some of the largest 
increases in milk flow known to the 
Midwest—although to be exact, only 
four or five states showed less total 
milk production through most of last 
year than they produced in 1952.

OW the efficient dairy farmer was 
not to blame—if we persist in call

ing a surplus something to be blamed 
for making. (A land flowing with milk 
and honey has always been regarded as 
a highly desirable and delectable place 
to pitch your tents.) Added to the milk 
farmer’s own acquired ability in han
dling his herd well and using produc
tive, proven sires, we had other reasons 
in the picture for the swollen volume of 
lactic wealth.

Beef catde prices shrank, and a once 
good outlet for culls from the working 
dairy herds went to pieces. Veal was 
also hit. Hence there was less culling 
and more calf rearing. The weather 
conditions over much of the heaviest 
milk territory favored grass and feed 
crop harvests. Somewhat lower feed 
prices encouraged much heavier rates 
of feeding, plus the general abundance 
of pastures, with some notable excep
tions.

Along with these rather natural in
centives for more milk, there was much 
shifting from outlying markets to the 
generally higher paying fluid milk mar
kets, particularly those under federal 
orders. In a few months of early 1953 
there was an increase of nearly 4 per 
cent in the number of producers and al
most 15 per cent in the average daily 
deliveries by producers on these usually 
more attractive markets.
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For a while butter storages were 
swamped and the main out-of-storage 
movement represented what little could 
be sold in the face of difficult price com
petition. Soon the main flow of butter 
was directed to the warehouses leased 
by the Commodity Credit Corporation, 
which has become in 1953-54 the biggest 
buyer of butter in the world. Cheese, 
likewise, felt the pinch and far more 
than a healthy, normal volume was 
shunted into the federal storages.

T1TOW, all this has been cussed and 
i l l  discussed over and over and ranted 
about and raved against, and the dairy 
industry has been warmly berated for 
not bobbing back with a sure-fire solu
tion to the recent program of produc
tion for government holdings. Of 
course, less than 6 or 7 per cent of the 
annual milk flow has been kept cooped 
up that way, but it’s enough to look 
bad and bad enough to triple the sale 
of aspirin in the dairy belt. The worst 
thing about it is not the federal money 
involved but the customers lost. 
Whether the recent rule to drop the 
support level to 75 per cent of parity 
will coax back some customers is not 
certain. It might if a lot more give
away loss-leaders are tossed into the 
retail channels. The drawback here is 
that even 50-cent butter won’t halt the 
smart and flexible competition from sub
stitutes entirely. For another thing, 
getting rid of what we have already 
produced so freely and generously may 
not have much of any subsequent effect 
on the future floods of milk to come.

Dairy farmers, as well as other live
stock raisers, are no doubt in for quite

some enlargement of the grass lands 
area and the accompanying increase in 
potential production, to say the least. 
The South is preparing as never before 
to go beyond its long era of merely 
localized, self-sufficing milk production 
and expand to a volume that must 
gradually begin to compete with the 
present surplus dgiry regions. So the 
next best bet, they all clamor, is to invest 
in strong and well-directed publicity 
and advertising campaigns. Yet in that 
field also, there are competitors, and the 
element of attractive prices plays its 
usual telling role.

To be sure, this is no reason to doubt 
the value of keen and repeated adver
tising. Several successful projects of 
this kind are being held up as worth 
imitation, inasmuch as they really got 
some dues-paying converts who hap
pened to come along just when coffee 
was up for a little discipline.

It has also been urged by many in 
high places that the real key to universal 
relief and satisfaction in the dairy game 
would be to rush right into the wonder
ful fluid milk market. One need not 
spend much time and the company’s 
print paper to go deeply into that pro
posal.

COMPARED to the estimated gain 
last year of all agricultural com

modities over 1939 production, some
where around 45 per cent, the increased 
milk production has been placed at 10 
per cent. Meanwhile, the national pop
ulation is 22 per cent greater. This 
spells a decreasing inclination to con
sume milk, but the main fact is that 
most of the decrease is registered in 
butterfat rather than whole milk, while 
the non-fat solids show distinct gains in 
recent years.

Making up this decline in butterfat 
are such factors as somewhat lower aver
age fat content of fluid milk and a sharp 
cut in fluid cream consumption, a desire 
to avoid fatty diets, substitution of vege
table fats in filled milk and frozen des
serts in place of butter. Another prob
able reason is the price difference be- 

( Turn to page 50)



Peanut Production Trends 
in North Carolina

^  -A lito r f-^ erry

Department of Agronomy, North Carolina State College, Raleigh, North Carolina

TH E recent peanut referendum, au
thorized by the 1953 General As

sembly, emphasizes the point that pea
nut farmers in North Carolina are be
coming aware of the many problems 
that confront them. In this referendum 
the peanut farmers voted to assess them
selves 1 cent for every 100 pounds of 
peanuts marketed during the 1953, 
1954, and 1955 crop years. When the 
vote was in, it was not surprising to find 
that 98% of those voting in the refer
endum favored the assessment. There 
is quite a story connected with the refer
endum and it is comforting to know 
that when the American farmer is aware 
of a situation, he will take steps to 
remedy it. That was the case with pea
nuts.

Many warehouses were filled with the 
1951 and 1952 crops of peanuts, the 
majority of these being held by the 
Commodity Credit Corporation. In all, 
the CCC held over 120,000 tons of the 
Virginia type peanuts and there was 
very little prospect of these moving out 
into commercial channels. The outlook 
for the sale of the 1953, 1954, and 1955 
crops, therefore, was not very bright. 
Leading peanut farmers in the State 
were well aware of this situation, and 
in a commodity meeting of the State 
Farm Bureau Convention, the subject 
was discussed and ways and means to 
help alleviate the situation were brought 
up for consideration. Soon after the 
convention, an organizational meeting 
was held and the North Carolina Pea

Fig. 1 . A general scent; o f a field o f peanuts in eastern North Carolina.

6
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nut Growers’ Association was incorpo
rated.

After the 1953 General Assembly 
passed a special enabling act, plans and 
means of organizing the growers were 
discussed. It was finally decided that 
the best way to ease the situation was 
to conduct a referendum and have the 
peanut growers vote on the question of 
whether to assess themselves 1 cent per 
100 pounds of peanuts sold for the fol
lowing three years. The money col
lected from such an assessment was to 
be used to promote the sale, use, and 
consumption of peanuts and peanut 
products. The press, radio, and various 
agricultural organizations of the State 
were very helpful in informing the 
farmers about the referendum and the 
purposes of the North Carolina Grow
ers’ Association. Thus the growers of 
another farm commodity have organ
ized to help themselves. The Associa
tion has now employed a full-time ex
ecutive secretary whose sole responsibil
ity will be to promote peanuts through 
various means.

Other problems also concerned the 
peanut grower, for this is the crop that 
has been known for a century as the 
“unpredictable legume.” It is, however,

not very difficult to predict the average 
State yield for any given year. The 
average State yield during the past 50 
years has been around 1,200 pounds per 
acre, and there have been very few fluc
tuations in this figure. It seems that 
regardless of dry weather, wet weather, 
or other unfavorable weather conditions, 
for the State as a whole, the average 
yield of 1,200 pounds per acre will be 
obtained. What is hard to predict, how
ever, is what effect a given practice will 
have on the yield of the peanut. A care
fully observing farmer will notice that 
a neighbor is getting a higher yield than 
he is, and when he compares his pro
duction practices to those of his neigh
bor, he can find only one slight differ
ence. The next year he will employ this 
new practice and it may result in in
creased yield, but the following year his 
yield may go down again, while his 
neighbor’s yield still stays up. Appar
ently then there were other factors 
which were not detected. It has been 
learned by many farmers that the only 
sure way to increase yield is to follow 
all of the improved practices, and some
times these fail to increase the yield con
sistently over a period of years. As 
more and more is learned about the

Fig. 2 . A view o f the peanut experim ental plots at Rocky Mount, North Carolina.
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Fig . S . Applying a topdressing o f  landplaster to peanuti at early flowering tim e.

basic commodity, however, it seems 
likely that the adoption of approved 
practices will almost always pay off.

There are two bright new stars 
among peanut varieties in North Caro
lina this year. After extensive tests, the 
North Carolina Experiment Station re
leased the first two varieties to result 
from a planned hybridization program. 
These were named NC-1 and NC-2. 
Both of these varieties had shown up 
well in Experiment Station trials and 
in county agent variety tests, but it was 
not anticipated that they would create 
as much interest as they have. Market 
value of both have been very high, and 
in most cases gave a price increase of 
f  1.00 per bag over farm stock varieties. 
The demand has been so high for the 
seed of these varieties that growers have 
been very reluctant to release seed to 
anyone but their neighbors, and it is 
estimated that if all the seed of these 
varieties were planted this year, only 7 
to 8% of the North Carolina acre
age would be in certified peanuts. For
tunately, none of the seed of these new 
varieties have been sold in commercial 
channels and this percentage may be 
obtained. The certified seed supply for 
the 1955 crop year will be adequate,

however.
NC-2, in addition to being a good 

producer with high farmer appeal, has 
also shown a high degree of resistance 
to Southern stem rot. Since this disease 
is quite prevalent in several of the pea
nut counties, demand for this variety 
has been exceptionally high.

Several new strains resulting from 
plant hybridization are being tested, and 
one of these which is showing up better 
than either NC-1 or NC-2 in Experi
ment Station trials is being increased 
as foundation seed this year. If it con
tinues to show up as being better than 
either of the new varieties, it will be 
released within the next two years.

The rotation of peanuts with crops 
resistant to nematodes and Southern 
stem rot is also being employed by many 
farmers with excellent results. Crops 
recommended for rotation with peanuts 
are corn, small grain, and cotton. To
bacco and most varieties of lespedeza 
and soybeans build up nematode infes
tation and are to be avoided in the pea
nut rotation. A three-year rotation of 
this type not only decreases damage 
from insects and diseases, but also helps 
maintain a high fertility level of the 
soil.
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Soil tests are recommended as a 
general practice, and the growers 
should follow the recommendations. 
In general, however, applying adequate 
amounts of calcium and potash will be 
sufficient. Calcium needs are supplied 
by applying lime prior to planting or by 
topdress applications of landplaster at 
early flowering time. Since landplaster 
does not change the acidity of the soil, 
it should always be used in place of lime 
or potash-lime, when the pH is above 
or approaching 6.3. Extensive tests have 
shown that the best method of apply
ing potash is to apply it to crops in a 
rotation preceding peanuts. For ex
ample, it is much better to apply 80 lbs. 
of K 20  to the cotton crop preceding 
peanuts than to apply 40 pounds to the 
cotton and 40 pounds to the peanuts. 
Potash may be applied also by broad
casting 100-150 pounds of muriate of 
potash before breaking the land.

The general tendency has been for the 
farmers to increase the plant population 
per acre in the past few years. The 
standard row, up until three or four 
years ago, was 36 inches for bunch type 
and 42 inches for runner type. It has 
been found, however, that where the 
equipment is adaptable, row widths of

24 to 30 inches with bunch peanuts and 
36 inches with runner peanuts have re
sulted in increases of 400 to 500 pounds 
per acre.

The rotary hoe has been used for a 
good many years in North Carolina, but 
until recently, it was not used to any 
large extent in the cultivation of pea
nuts. It is now known as the easiest 
and least expensive method for this 
crop. The first cultivation should be 
before the peanuts emerge from the soil. 
The procedure should be repeated every 
four or five days until the plants begin 
to bloom. The effectiveness of the culti
vation is greatly increased by using 
sweeps in the middle. The rotary hoe 
must be operated at a speed at least 5 
miles per hour to be effective.

In many areas of the State, Southern 
corn rootworm has caused considerable 
damage to peanut pegs and pods. The 
larvae of this insect, in many cases, 
bore into the young pegs as they pene
trate the soil, thus killing them. The 
farmer, upon digging the peanuts in 
the fall, fails to see the wrinkled pegs 
and usually blames the trouble on dry 
weather. Most of the damage comes 
from the boring of the larvae into the 
growing or mature peanut pods. The

Fig. 4 .  T his shows the effect o f applying CaSOt to one side o f  the plant. Calcium is not translocated
to the pods#
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larvae bore into the pod and feed upon 
the young seed. If not successful in de
stroying it, they have left an excellent 
entry for many of the fungi and bac
teria. The larvae of this insect can be 
controlled easily by using 2 pounds of 
actual Aldrin or 114 pounds of actual 
Heptachlor per acre. These materials 
are available in either dust or in granu
lar forms and should be applied at the 
time of the first cultivation.

It has been known for a good many 
years that the majority of farmers ap
plied landplaster as an insurance against 
“pops” and unsound kernels. This is a 
cheap insurance factor and should be 
followed because during unfavorable 
weather conditions, the developing pods 
may not be able to get enough calcium 
even though the soil pH is adequate 
(5.9 to 6.2). For best results landplaster 
should be applied during early bloom
ing stage at the rate of 400 pounds per 
acre and should be broadcast directly 
on the plant. Since calcium is not trans
located in the plant, landplaster applied 
on one side of the plant will have very 
little effect on the nuts forming on the 
other side.

The market quality of any variety of 
peanuts may be lowered considerably by

harvesting before the majority of the 
pods are mature. With most varieties 
under normal conditions, it has been 
found that a period of 5 to 5% months 
is required for peanut production. This 
means that peanuts planted the first of 
May will be ready for harvest during 
the first part of October. Unusual 
weather conditions may change this pe
riod to some extent, but in all cases, 
harvesting should not begin until the 
maximum number of pods are mature. 
The use of good stack poles with slats 
15 to 18 inches off the ground to hold 
the peanuts up and allow air circula
tion has proven to be an excellent prac
tice during the past few years. This 
allows the peanuts to get air circulation 
from below and for the pods of hay to 
dry quicker and brighter.

Even though 1953 was a very dry 
year, the State average will be several 
hundred pounds above the 50-year aver
age. Most of this has been due to the 
incorporation of the above approved 
practices into the farming program. 
Yields as high as 5,000 pounds per acre 
have been obtained on the Experiment 
Station. With the farmer aware of his 
many problems, and with the extensive 
educational program now in progress, 

( Turn to page 45)

Fig. 5 . Showing the effect o f rootworm injury to mature pods.



Fertility of Georgia Soils 

as Shown by Soil Tests
8 )  $ „ J  G ulden*

Agronomy Department, University of Georgia, Athens, Georgia

TESTING a large number of soil 
samples from different areas of 

Georgia has shown a difference in fer
tilizer needs in those areas. Improved 
fertilizer recommendations can be made 
on the basis of soil tests. As the soils 
have different nutrient needs, grades of 
fertilizer should be used in each area 
that will best fit these needs. It must 
be kept in mind, however, that data 
from the different areas were obtained 
from an average of samples tested, and 
to be more certain of lime and fertilizer 
needs, the farmer should have samples 
from individual fields tested.

Procedure
Soil test results from more than 35,- 

000 samples of soils from all areas were 
used in the summary. There were 
sufficient samples from each area to 
give adequate representation of the 
State. Samples from problem areas, 
gardens, lawns, and those of insuffi
cient cropping history were eliminated 
in this study. The samples used came 
from cultivated soils. Soils of wooded 
or forest areas likely would have dif
ferent values.

The soil pH values were determined 
by using a glass electrode and placed 
into acidity groups that represent the 
usual range of reaction for Georgia 
soils.

The percentage of organic matter was 
determined by a wet oxidation method 
after passing a 20-mesh screen. Sam
ples were grouped into: (1 ) very low— 
those below 1%; (2) low— 1.0 to 1.5%;
(3 ) medium— 1.5 to 2.0%; and (4 ) 
high—above 2.0% in 6rganic matter 
content.

The available phosphorus was deter
mined colorimetrically after extracting 
the soil with dilute hydrochloric acid 
containing ammonium molybdate. The 
available potash and calcium were de
termined turbidimetrically after extract
ing the soils with a 22% sodium per
chlorate solution. The results of the 
tests for these nutrients were tabulated 
according to whether they fell into low, 
medium, or high fertility groups.

The soil test data were summarized 
by counties and soil area groups. Only 
data for the soil area groups are used 
in this report. The amounts of P2Os 
and K 20  fertilizers used in each county 
and area were calculated from data 
supplied by the State Department of 
Agriculture. Production and Market
ing Administration data for lime dis
tributed through the agricultural con
servation program during the period 
1941-48 were used. From this infor
mation the amounts of P20 6, K 20 ,  and 
limestone used annually per acre of 
cultivated land were calculated for each 
soil area in Georgia.

Results and Discussion
The fertility status of Georgia soils 

as determined by the summary of the 
soil test data is illustrated in Figures 
1 through 5.

Soil Acidity
The majority of cultivated Georgia 

soils falls in the medium acid range of 
pH 5.5 to 6.0. The greatest percentage 
of acid soils occurs in the Lower Coastal 
Plain area. This may be explained 
partially by the fact that many soils in 
this area are poorly drained. The great-
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Fig. 1 . Percentage o f Georgia soils in various 
pH groups 1 9 4 5 -5 1 . I .  Lim estone Valleys and 
U plands; I I .  M ountains; I I I .  Piedm ont P la teau ; 
IV . Upper Coastal P la in ; V . Middle Coastal P la in ; 
V I. Lower Coastal P lain . pH Groups— A. Below 
5 .0 ;  B . 5 .0  to 5 .5 ;  C. 5 .5  to  6 .0 ;  D. 6 .0  to 6 .5 ;  
E . Above 6 .5 .

F ig . 2 . Percentage o f Georgia soils in various 
organic m atter groups 1 9 4 5 -5 1 . I .  Limestone 
Valleys and U plands; I I .  M ountains; I I I .  Pied
mont P la teau ; IV . Upper Coastal P la in ; V . Mid
dle Coastal P la in ; V I. Lower Coastal P lain . 
Organic M atter Groups— A. Below 1 % ; B . 1 .0  to 
1 .5 % ; C. 1 .5  to 2 .0 % ; D. Above 2 .0 % .

est percentage of soils in the high pH 
range occurs in the Limestone Valley 
and in the Mountain areas where heav
ier applications of limestone have been 
made (Figure 5). Limestone applica
tions are responsible for most soil pH 
values above 6.0 in any part of the 
State.

Soil Organic M atter
Mountain and Limestone Valley soils 

are higher in organic matter than soils 
of other areas in Georgia. This is due 
in part to the greater proportion of bot
tom land soils and soils of heavier 
texture being used for cultivation. The 
mean annual temperature may also 
have an effect on the organic matter 
content of these soils. The mean an
nual temperature in the southern part 
of Georgia is approximately 10°F. 
higher than that of the northern part 
of the State. This increases the possi
bility of a more rapid oxidation of soil 
organic matter in south Georgia. A 
large number of soil samples from the 
Upper Coastal Plain fell in the low 
organic matter group. Many samples 
came from the Sand Hills and severely 
eroded areas. The greatest percentage 
of samples from the Coastal Plain and 
Piedmont areas was in the low organic 
matter range, 1 to 1.5%.

No summary has been made of the 
nitrate content of Georgia soils. Ni
trates are readily leached and may vary 
in soils from day to day. As the soil 
organic matter content of cultivated 
Georgia soils contains about one-twen
tieth nitrogen, one may use organic 
matter values as an indication of the 
total nitrogen in these soils. There 
are, as a matter of fact, few soils in the 
State that do not respond to nitrogen 
fertilization.

Phosphate
The amount of available (dilute-acid 

soluble) phosphorus in Georgia soils 
is generally less in the Mountains than 
in the Lower Coastal Plain. Soils in 
the Upper Coastal Plain and Piedmont

(Turn to page 41)



Fig* 1* Fields are rarely  com pletely chlorotic* In  th is case, three rows are chlorotic* * The rest 
o f  the field is free o f chlorosis or only mildly ch lorotic in spots.

A New Spray for the Cure 

uf Lime-induced Chlorosis

8 9 W . D . eo ra er
Department of Chemistry and Soils, Arizona Agricultural Experiment Station, Tucson, Arizona

THE bulk of the mineral fraction of 
a plant is composed of a relatively 

small number of elements which we 
often refer to as major nutrients. In 
addition to these major elements, and 
no less essential, there are others which 
the plant must have for normal growth. 
Among these the so-called trace, minor, 
or micro-nutrient elements are im
portant. Iron, manganese, and zinc are 
prominent members of this group. 
They have been classified as micro
nutrient elements because of the small 
amount needed by plants—in fact in 
excess they are usually toxic.

Chlorosis
When available forms of these ele

ments are deficient in the soil or when 
a physiological condition arises, within 
the plant, which interferes with their 
activity or utilization, chlorosis devel
ops. Chlorosis is defined as a loss of 
green coloring matter, chlorophyll, in 
the leaves. It occurs in all degrees of 
severity ranging from faint yellowing 
of the leaves to dieback of the plant. 
The chlorotic pattern is related to the 
type of deficiency and so we have the 
iron, manganese, zinc, and other de
ficiency patterns.

13
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Fig. 2 .  B oer love g rass: R ight, check u n treated ; le ft , sulfur was applied at the rate o f one ton per acre.

Calcareous Soils
In the Southwest the highly calcare

ous nature of the soil is a major con
tributing factor in the prevalence of 
chlorosis, and a great deal of research on 
this problem has been conducted in 
Southern California, New Mexico, 
Texas, and Arizona where such soils 
exist. In most cases the chlorotic prob
lem in this area is an iron deficiency 
problem. It is not a situation in which 
there is a deficiency of iron in the soil. 
This has been proven by the analyses 
of hundreds of leaf samples for iron 
content. In other words the plants 
seem to take up an ample supply of iron 
from the soil but it becomes inactivated 
in the roots, stem, and/or leaves. In 
this inactivated form it is immobile 
within the plant and therefore not 
sufficiently active to perform the func
tion of catalyst—a function generally 
ascribed to iron and some of the other 
micro-nutrients. The failure to func
tion as such results in the development 
of chlorotic leaf patterns.

Soil Correctives
A number of procedures for curing

chlorosis have been recommended by 
soil scientists and plant physiologists. 
Obviously the permanent cure is acidu- 
lation or reduction in pH of the soil, 
using such materials as sulfur, organic 
matter, iron sulfate, sulfuric acid, or 
other acidulating agent. The theoretical 
basis for this recommendation is that 
the calcium carbonate alkalinity is a 
contributing factor and a reduced pH 
will reduce the influence of this type of 
alkalinity.

Many attempts have been made to 
cure the trouble by adding soluble salts 
of the micro-nutrients to the soil. Be
cause of the high pH and calcium car
bonate alkalinity of the soil, the ele
ments are rapidly precipitated in an 
insoluble form. As such they are no 
more available to the plant than the 
natural supply already existing there.

Acidulation or reduction in pH of 
an alkaline-calcareous soil is an ex
pensive operation and except for high- 
priced crops is not considered econom
ical—that is, within the limit which will 
still allow a reasonable profit to the 
farmer for his crop. There is another 
reason why the soil scientist is often re- 

( Turn to page 49)



Some Aims of Soil Research

'Bf Wm. -J. -Allreckl
Department of Soils, University of Missouri, Columbia, Missouri

MUCH as the definition of research 
depends on the person doing the 

defining, so the aims of research may 
depend on the one who is aiming. If 
we limit ou{ discussion to research in 
the strictest sense of the term, we 
may define it as the addition to the 
sum total of our knowledge already 
recorded. In many cases research is 
said to be the effort resulting in a dis
covery. But too often what someone 
believes he has discovered is a dis
covery only for him. It may be an ad
dition to his knowledge, but by that 
token for him it is not necessarily an 
addition to the total of knowledge. 
Learning by one of us, or the dis
covery by some of us, of facts already 
within the sum total of knowledge, is 
not research. For that reason in cases 
of claims for credit for research, the 
question of knowledge already recorded 
(preferably by the printed page) serves 
to establish priority and classification 
as true research. Other methods of 
record can also serve.

For our purposes here, let us exclude 
from true research the repetition of pre
vious researches for greater refinement, 
and of facts already established and re
ported. Modern techniques of meas
urement permit refinements today 
which were not possible a short time 
ago. For example, in animal feeding 
trials in low winter temperatures and 
those higher in summer, and in animal 
calorimetry, it was established long 
ago that the animal accommodates 
itself, by means of extra feed, to tem
peratures going downward below 70 °F. 
But the animal cannot accommodate 
itself so readily to temperatures going 
upward above 70 °F . Now with mod
ern refrigerator aids and heating ap

paratus, it is possible to study the ani
mal’s physiology by increments as 
small as a degree or two, and thus re
fine the basic facts of former research. 
This repetition under more refinement 
scarcely is research unless it adds new 
facts and new principles, or it shifts the 
temperature figure previously estab
lished.

Research in its evolution of new 
knowledge usually includes four steps 
or four phases, namely (a) observa
tions, (b ) theories prompted by those 
observations, (c) experimental tests of 
the theories, and (d) conclusions drawn 
from the results of the tests. If any 
of these phases are omitted, if any are 
out of proper sequence, or if any are 
in error, a new fact or new truth will 
not be established, and thereby the 
efforts fail to be research in the stricter 
sense. Research must represent a new 
theory, a new idea, some new causal 
connections, new explanations, and new 
results.

A few of the aims of some soil re
search, rather than what soil research 
in total is aiming to do, may be 
briefly outlined here.

Colloidal Clay Suggested Itself as
the Dynamic Soil Separate in Plant
Nutrition

For many years our soil research at 
the Missouri Station has aimed to 
understand how the soil can hold the 
plant nutrients in sufficient supply for 
an entire season of crop growth when 
the same nutrient supply, if put into 
a solution as plant growth medium, 
would demand—for the necessary dilu
tion—more water than the soil could 
retain within root reach. If put into 
solution in the water within root reach,
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the resulting high salt concentration 
would kill the seedlings.

As another aim in soil research, the 
dynamics of ionic adsorption and ex
change suggested the theory of a con
tact area of the colloidal root and col
loidal clay as the center of the chemo- 
dynamics by which nutrients are held 
in quantity and exchanged to the ad
vancing root, which is offering for 
them the active hydrogen originating 
in root respiration. Cations in exchange 
are under a growing comprehension, 
but anionic behaviors are still uncom
prehended.

Fortunately, for these aims, some 
funds which had accumulated from 
the sales of legume inoculation, and an 
able young Swiss chemist reluctant to 
leave the United States after the ex
piration of his scholarship visa, were 
the combination to facilitate the test
ing of the colloidal clay-root contact 
hypothesis, in spite of the aspects of 
soil bacteriology, plant physiology, and 
biology, in general, then still strange 
to this Swiss scientist of promise. Here 
was the first research aiming to shift 
the concept of plant nutrition from the 
hydroponics demanding dilute and re
peatedly replenished solutions to that 
of nutrient adsorption on the clay and 
then exchange from there to the plant 
by the colloidal clay-root contact.

With the claypan soils, or the plan- 
osols, covering such extensive areas but 
considered such problem soils in spite 
of their mechanical suitabilities, they 
were hypothetically considered as hav
ing advantages in research and in prac
tice. They were so considered because 
of the amount of the claypan in the 
profile and the nature of its clay, when 
this soil separate is viewed as the seat 
of much chemo-dynamics for plant nu
trition according to this newer concept. 
It seemed logical, therefore, to aim the 
research at this clay as the first one 
of the three soil separates to be studied 
independently of the others, i.e., the 
silt and the sand fractions. It was the 
aim to envision and comprehend the 
chemo-dynamics between the finest clay

fraction—capable of more complete 
standardization in chemical behaviors— 
and the advancing plant root. Here 
soil and plant nutrition as cause and 
effect, respectively, were envisioned in 
the most limited soil area for control 
and study in research.

It was by means of the electrodialyzed 
clay of smallest particle size that there 
was demonstrated the movement of the 
hydrogen, a non-nutrient, from the 
root to the clay. Other cations, both 
nutrients and non-nutrients, were shown 
to be going from the clay to the root 
and even in the reverse direction, 
namely, from the growing root to the 
clay in the substrates. These researches 
gave opportunity for, and birth to, 
many more theories and hypotheses for 
experimental testing. That soybean 
plants grown to the significant size con
sidered a hay crop should be discovered 
to contain less nitrogen, less phosphorus, 
and less potassium than the planted 
seed (and at about the time when this 
newer crop was being propagandized 
as “a hay crop but not a seed crop”) 
gave impetus to several more theories 
about soil and nutrition. One could 
aim soil research, then, not only at the 
nutrition of plants, but at the nutrition 
of animals compelled to eat any quality 
of vegetation so commonly included 
under the term “hay.”

Like many other research tools, the 
colloidal clay was a new means of more 
refined control (a) of pH, (b) of the 
degree of ionic saturation of the clay, 
(c) of the ratios of these saturations by 
different ions to each other, (d) of the 
influence of these ratios on the ionic 
activities of the adsorbed ions, and (e) 
of all of these factors as they modify not 
only the mass of vegetation produced 
but also as they modify the ratios of 
carbohydrates to proteins, vitamins, etc., 
synthesized by the crop plants. Such 
changes in organic composition of the 
crop were shown to be manifestations 
of physiological differences, within the 
same plant species, caused by differences 
in the suites or combinations of the 

( Turn to page 42)



Fertilize by Test— 
Not by Guess!

& tU'X Carman
Agronomy Department, Cornell

HOW much and what kind of fer
tilizer will you recommend in *54? 

Compared to other things recom
mended to the farmer, fertilizer is one 
of the surest to return him extra dol
lars on his investment, that is, if good 
judgment and sound advice are used in 
planning his fertilizer program.

Of course, a first-hand knowledge of 
the climatic potential of the area, the 
general soil situation, and the level of 
management on the farm are important 
factors for consideration, but certainly 
soil tests can be extremely useful in 
taking part of the “guess work” out 
of fertilizer recommendations.

University, Ithaca, New York

Several ways in which soil tests may 
be used to plan a fertilizer program 
are:

(1 ) To show whether a reserve of 
phosphorus is present or being 
accumulated in the soil as a 
result of past fertilizer practice.

(2 ) To determine the need for a 
high-potash fertilizer as either a 
starter or a topdress application.

(3 ) To measure the level of organic 
matter that is available for main
taining a good soil structure and 
for supplying nitrogen.

(4 ) To obtain an accurate measure

Modern instrum ents, like this flame photom eter used at the Cornell Soil Testing Laboratory, 
have greatly improved the reliability  o f soil tests. This instrum ent accurately determ ines the amounts 
o f potassium and calcium  that have been extracted from  the soil.
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of soil reaction as well as mag
nesium availability.

In most of the country, the principal 
use of the soil test is to help determine 
the ratio or grade of fertilizer that will 
most economically increase crop produc
tion. Thus, the soil test serves to indi
cate the relative availability or defi
ciency of plant nutrients.

Fertilizer Trends

With the exception of the arid regions 
where available moisture more fre
quently limits plant growth, soil scien
tists have found that few—if any—soils 
possess sufficient natural fertility to pro
duce maximum yields by present-day 
standards. The consistent high yields 
that are obtained on thousands of crop 
and pasture land acres are no accident. 
Much of the increase can be credited to 
new varieties and hybrids; more of it 
to improved techniques of managing 
the crop and the soil. But still more 
can be credited to fertilizers that con
tain a higher percentage of nitrogen 
and potash.

One might conceivably refer to the 
present trend in fertilizer practice as 
the “Nitrogen Revolution” in crop pro
duction. The phenomenally high yields 
that are reported in so many sections 
of the country can be closely correlated 
with increased nitrogen utilization. 
This does not mean that phosphorus 
and potassium are not important. Ac
tually, phosphorus has been most fre
quently the first limiting factor in crop 
production. And now as crop yields 
per acre increase, many more of our 
soils that cannot supply an adequate 
amount of potassium are being found. 
As an example, stalk rot in corn fer
tilized at high nitrogen levels appears 
to be more prevalent where high potas
sium levels are not maintained.

With the many recent advancements 
in crop production technology, the gen
eral trend in fertilizer recommenda
tion is toward fewer grades and ratios. 
The result has been narrower ratios 
with proportionately larger amounts of 
nitrogen and potassium in the mixture.

Recommendations Based on 
Soil Tests

The following outlines show how 
soil test results may be used as a guide 
to help determine the fertilizer ratio or 
grade that may be used for a few dif
ferent field crops.

F or S o i l s  W h i c h  T e s t  L o w  i n  B o t h  
P h o s p h o r u s  ( P )  a n d  P o t a s s i u m  ( K )

In addition to P and K, most soils 
need extra nitrogen for small grains, 
corn, and the like.

Crop Ratio
Possible
grades

Small grain to be 
seeded with legumes

1-2-2 8-16-16 or 
6-10-10

Small grain spring 
sown (not seeded)

1-1-1 10-10-10 or 
12-12-12

Corn (not side- 
dressed)

1-1-1 10-10-10 or 
12-12-12

Corn (to be N side- 
dressed)

1-2-2 8-16-16 or 
5-10-10

Legume meadows or 
pastures

0-1-1 0-20-20

F or  S o il s  W h i c h  T e s t  L o w  i n  P  a n d  
M e d iu m  to  H ig h  i n  K

Crop Ratio
Possible
grades

Small grain (to be 
seeded with le
gumes)

1-2-1 12-24-12 or 
6-12-6

Corn (not side- 
dressed)

1-1-1 10-10-10 or 
12-12-12

Legume grass meadow 
or pasture

0-1-0 0-20-0

F or  S o il s  W h i c h  T e s t  H i g h  i n  B o t h
P  AND K

Even though some soils test high in 
both P and K, the young seedlings of 
most field crops are stimulated by a 
“starter” fertilizer. There are' several 
ways in which savings may be made 

{Turn to page 39)



The Place ul Fertilizer 
in Community Improvement

Bf P\ Carmicliaet
Agricultural Extension Service, Georgia College of Agriculture, Athens, Georgia

TH E newspaper headline caught my 
attention. At first glance it seemed

odd:

M EETINGS SCHEDULED TO  
SHOW  PLACE OF FERTILIZER 
IN COMMUNITY IM PROVEM ENT

The story went on to say that leaders 
of the Georgia Plant Food Educational 
Society and the Agricultural Extension 
Service were holding a series of meet
ings to discuss the role of fertilizer in 
community development.

It did make sense. Better plant food 
means better crops and livestock. Better 
crops and more livestock mean in
creased income. Increased income 
brings about better living standards. 
Improved living standards create a 
desire for a better place in which to 
live. Better communities are the result.

Recently, I visited a number of prize- 
winning communities in organized 
community development areas to see 
first-hand some of the accomplishments 
of people who have banded together for 
common good. I found farm and com
munity accomplishments galore. But I 
found more . . . people and a spirit of 
friendly harmony . . . people working 
together happy in their accomplish
ments . . .  people planning together for 
even more outstanding work.

I found the better farming which the 
newspaper article forecast. In com
munities participating in the north 
Georgia area, I found that fertilizer 
usage had increased from 26,500 tons 
in 1952 to 36,500 tons in 1953. The 
amount of lime used had increased 44

per cent in the same period. The num
ber of feet of terraces built increased a 
tremendous 400 per cent. Nearly
3.000 soil samples were taken and nearly
4.000 acres of idle land were reclaimed 
—both figures representing 37 per cent 
increases.

The community improvement pro
gram has given the people of Milford 
community in Cobb County a keener 
appreciation of the value of the land 
and their obligation to it. Most Milford 
people are employed in industries, do 
only part-time farming. But they have 
sown their land in legume cover crops 
to preserve its value for posterity.

In the area program, nearly 2,000 
farmers produced 50 or more bushels of 
corn per acre, 214 times the State aver
age and a 279 per cent increase in num
ber over 1952. The bales of cotton 
produced increased more than two-fold. 
Permanent pasture acreage increased 58 
per cent and winter pasture increased 
73 per cent. The number of dairy 
cattle raised went up from 8,200 to 
17,500; beef cattle numbers increased 
from 11,700 to 23,400. The number 
of chickens raised (mostly broilers) 
jumped from seven to nearly twenty 
million!

Woods Grove community in moun
tainous Towns County, first-place win
ner in the Atlanta area program in 
1953, shows that better practices bring 
better yields. When their rich bottom 
lands were covered by a lake in 1940, 
residents thought their farming future 
was ruined. Instead of leaving the 
community, they moved up on the hill
sides, and today with better farming
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practices, new crops and livestock, they 
are producing more than ever before. 
Last year 26 farmers, 4-H and FFA 
members, produced 100 bushels or more 
of corn per acre!

Community improvement promotes 
sound systems of farming. In the 
Minton community in Worth County 
(not in an organized area commu
nity development program), improved 
yields of tobacco and truck crops are 
evident. More than 90 per cent of the 
corn is hybrid and yields have doubled. 
Reforestation has been stimulated and 
at least 1,000 acres of Coastal Bermuda 
have been planted. Wildlife is being 
promoted with feed and cover crops 
and farm ponds have become numerous.

Along with these increases in produc
tion came machinery to make the task 
easier and more efficient. Nearly 1,400 
farmers in the Atlanta area program 
had trucks in 1953, nearly 700 had 
tractors, 500 mowing machines, 100 
combines, 129 hay balers, 51 corn 
pickers and 600 milking machines.

Better farming brought a better food 
supply. The families canned nearly
1.100.000 quarts of foodstuff, a 56 per 
cent increase. They froze 500,000 
pounds of food, a 260 per cent in
crease. Nearly 700 families added 
home freezers. All told, they consumed 
more than $2,000,000 worth of home- 
produced foodstuff.

In the Liberty community, Dawson 
County, third-place prize winner, 97 
per cent of the families have home 
gardens and they canned 17,892 quarts 
of food and froze 4,890 pounds during 
the year. Home-produced food was 
valued at $25,000.

Better farming brought better homes. 
Nearly 7,000 homes had running water, 
an increase of 135 per cent. More than
5.000 had bathrooms with 3,500 being 
added during the year. Four thousand 
had telephones, a 3,000 increase. The 
number of electric water heaters, refrig
erators, washing machines, radios and 
television sets purchased showed a 
substantial increase with $1,600,000 
being spent on home equipment. New

buildings and repairs to existing farms 
and homes amounted to $5,000,000.

Better farming and better homes 
brought better communities. Nearly
26,000 people were taking part in 
church activities, a 60 per cent increase. 
Nearly 22,000 were taking part in com
munity improvement programs, an in
crease of 170 per cent. The number of 
persons voting showed a 31 per cent 
increase and the number taking part in 
community health programs increased 
65 per cent. The people spent $520,000 
improving their churches and $55,000 
improving or building community 
centers. Labor and materials for other 
phases of community beautification 
were valued at $167,000.

The spirit of community improve
ment is contagious. Boardtown com
munity in Gilmer County, second-place 
Atlanta area winner, doubled the num
ber taking part in community activities. 
They developed such an attractive pro
gram of improvement that 23 families 
on the edge of the community asked to 
be made a part of Boardtown so they 
could share in the work and fun and 
progress.

“The community improvement pro
gram has meant more to us than any
thing else except our homes and 
churches,” says Trammell Carmichael, 
president of the Avery community or
ganization. “This organization has been 
the backbone of our progress—religious, 
social, and financial.”

Community improvement programs 
can help keep them down on the farm. 
When the Crowell school, Taylor 
County (in the Chattahoochee Valley 
area program), was consolidated with 
one away from the community, the 
building reverted to the community and 
was made into a community center. 
With a good meeting place and an 
active, attractive program, the children 
of Crowell stay home nights and week
ends. Other young people of the coun
ty meet with them, and the center in 
this rural community has become the 
focal point for many youth activities in 
the County.



F ig . 1 . A tom ic clo u d  seen fro m  H iko p lo ts w here fo rag e  grasses and  legum es are  b e in g  tested .

Research in the Desert

B f  J o L  W .  3 m l ,

Clark County Agent, Las Vegas, Nevada

RESEARCH, both atomic and of 
the grassroots, is conducted in the 

Nevada desert. Within sight of radio
active clouds from atom bombs set off 
at Frenchman Flat, north of Las Vegas, 
are 34 experimental forage grasses and 
12 alfalfa strains, planted at Hiko, 
Nevada, by the Experiment Station and 
Extension Service of Nevada.

Fifty airline miles are between the 
two experimental areas. Rarely has 
this short distance separated two more 
divergent types of research. One form 
of experimental endeavor uses the wide 
expanse of desert waste to measure the 
tremendous powers of destruction from

nuclear chain reaction blasts, and find 
ways to harness released force for tacti
cal advantage. The other research is 
to determine the power of feed produc
tion range and pasture soils have in 
terms of hay and beef produced when 
adapted species are properly planted 
and managed.

Both the atom tests and the forage 
tests are something new under the 
desert sun. Less than two years old, 
each may have profound influence to 
exert. Tomorrow—Atomic energy for 
the world; today—Practical down-to- 
earth improvement of agricultural 
living.



SOIL FERTILITY
(Basis for High Crop Production)

y e o y e

Department of Soils, University

SOIL management practices have 
undergone radical changes in re

cent years. The possibilities for in
creasing farm efficiency through elimi
nating low soil fertility as a limiting 
factor in crop production are just now 
being appreciated. Recent research in 
the development of soil tests and the 
application of required nutrients will 
permit the production of high yields 
on poor soils in favorable seasons. 
Through these soil-building programs, 
much land abandoned because of ero
sion or excessive nutrient removal has 
been made more productive than when 
first cultivated. Other fields considered 
suitable only for trees or rough pasture 
are producing profitable yields of corn 
and other crops. The wide difference 
in the initial productiveness of many 
virgin soils has been almost eliminated 
in favorable seasons. People on many 
soils of low fertility need no longer 
be held down to a standard of living 
based on nutrient delivery by low-pro
ducing fields. They can now enjoy the 
same advantages as their neighbors who 
possess better land. These findings on 
methods of restoration of soils of low 
fertility, or those seriously depleted, 
may rank among the most significant 
in agricultural research.

Emphasis on Organic M atter

Our past agricultural production has 
been closely associated with the quan
tity of organic matter in soils. Prob
ably over 95% of the nitrogen and over 
50% of the phosphorus absorbed by 
crops on unfertilized soil come from 
organic matter. With soils high in 
humus and conditions ideal for organic

C . S m i t h

of Missouri, Columbia, Missouri

matter breakdown, yields are usually 
high. But in excessively dry or wet 
seasons, these nutrients are not released 
and yields are reduced. Crop rotations 
including legumes have been widely 
used as a means of restoring soil nitro
gen and organic matter. The value of 
these legumes has been almost univer
sally accepted, yet under practical farm 
conditions, instead of greatly improving 
soil fertility, they have added only lim
ited amounts of nitrogen and masked 
fertility decline. Legumes add nitro
gen and furnish soil cover, but remove 
more minerals from the soil than do 
grain crops, particularly when only the 
grain is removed. The high mineral 
and nitrogen contents of legumes ac
count for their value as livestock feed.

On Sanborn Field at the Missouri 
Agricultural Experiment Station, 65 
years of different cropping systems show 
soil changes resulting from different crop 
sequences and soil treatments. Where 
legumes and grasses have been included 
in crop rotations without soil treat
ments, the soil now contains less phos
phorus, potassium, calcium, and magne
sium than where corn or wheat has 
been grown continuously. The first 
cropping system that failed was continu
ous clover without soil treatment. After 
15 years, this system was abandoned— 
not because of accumulation of insects 
or diseases—but the removal of this 
crop for hay removed minerals to such 
an extent that clover would no longer 
grow.

Legumes are grown as green manure 
crops for soil improvement. However, 
where livestock are produced, the use 
of legumes primarily for soil improve

22
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ment is more an ideal than a practice. 
Most legumes will be used as livestock 
feed. It is reasoned that where manure 
is returned, the soil is benefited. How
ever, except in those regions where win
ters are so severe as to require barn 
feeding, the efficiency of manure returns 
is too low to be of much value. In much 
of the southern two thirds of the United 
States, most winter feeding is done in 
pastures and there is little manure to 
be returned to cultivated fields.

Experiments show that legumes will 
not furnish sufficient nitrogen for opti
mum corn yields. The addition of 
chemical nitrogen when legumes are 
turned under has given profitable in
creases in yield.

T a b l e  I . — Y ie l d  o f  C o r n  F o l l o w in g  
L e g u m e s  W i t h  a n d  W i t h o u t  S u p 
p l e m e n t a l  N it r o g e n . *  3 - Y e a r  A v e r 
a g e -—P u t n a m  S i l t  L o a m

Corn
Yield-bu.

following
No N. 66 lbs. N.

Red clover................ 74 101
Sweet clover............. 90 110
Lespedeza.................. 83 96
Soybeans.. 82 110
Timothy.................. 74 95

*  Mineral treatments added in quantities to re
move them as limiting factors in production.

Since chemical nitrogen is being used 
in ever-increasing quantity, the need for 
additional minerals to maintain a 
proper balance is a necessity for maxi
mum yields of quality crops.

Soil Tests Show Nutrient Needs

As soils declined in fertility, small 
additions of phosphates and then mixed 
fertilizers were applied to improve 
yields. For years both experiments and 
farm practice attempted to determine 
the minimum quantities of applied nu
trients that would give a profitable re
sponse. In few cases was the quantity 
of nutrients added sufficient to replace 
that removed in crops. Consequently

soil fertility continued to decline.
It formerly was possible to determine 

nutrients needed for a given soil type 
through field experiments. However, 
past management has changed soil nu
trient levels to an extent that greater 
variations may be found on adjoining 
farms than between soils with widely 
different characteristics. Without soil 
tests it is not possible to determine the 
limiting factors in plant growth. Addi
tion of plant nutrients in fertilizers to 
bring a low fertility soil up to highly 
fertile soil that will produce top yields 
may in some cases involve a cost nearly 
equal to the value of the land. In the 
interest of farm efficiency and best 
plant growth (proper balance of nutri
ents is important), only those nutrients 
that are deficient should be added. Ex
periments have shown that the addition 
of a nutrient already present in ade
quate amounts may depress rather than 
benefit crop yields and quality.

Early use of soil tests to determine 
the kind of starter fertilizer to apply 
was frequently unsatisfactory. It is 
extremely difficult to conduct field ex
periments and show much difference in 
crop responses between two fertilizer 
ratios, such as 3-12-12 and 4-12-8. In 
most cases the quantity of nutrients ap
plied is not sufficient for high yields. 
Seasonal variations in climate will fre- 
quendy exert more influence than will 
the difference in these two formulas. 
Many early tests were developed for 
sandy soils along the East Coast and 
the South, and were not adapted to 
Midwest soils. Not until tests adapted 
to this Midwest area were developed 
and used as a measure of nutrient re
serves to correlate with field response 
did they give satisfactory correlation 
with soil treatments and increase in use.

Interpreting Soil T est Results

Organic matter is about 5%  nitrogen. 
Under Missouri conditions, and the soil 
tests in use, from 4 to 6% of this nitro
gen will be released on sandy soils (de
pending on climatic conditions). Silt 
loams will release from 2 to 3% , and
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loams and clay loams about 1J4 to 214%* 
If a soil analysis shows 2%  organic 
matter, then the surface 7 inches (2 
million pounds) would contain 40,000 
pounds. Considering a content of 5%  
nitrogen, this soil would contain 2,000 
pounds of nitrogen, or 1,000 pounds 
for each 1% organic matter. If the 
soil was a silt loam and from 2 to 3% 
of the nitrogen were released annually, 
then this surface soil could provide a 
corn crop with from 40 to 60 pounds of 
nitrogen, or sufficient for yields of 30 
to 40 bushels per acre.

These methods of calculations have 
given good correlations with field ex
periments. The high levels of release 
are obtained in good seasons and the 
low levels in excessively wet or dry 
years. A summary of 208 fertilizer 
experiments with corn conducted in all 
parts of the State showed that nitrogen 
applied according to soil tests, (ample 
minerals present) which included an 
average of 80 pounds of nitrogen per 
acre, increased yields from 56.9 to 97.3 
bushels. This was an increase in yield 
of 1 bushel for each 2.2 pounds of nitro
gen added.

Small grains make most of their 
growth during the cooler season of the 
year when organic matter breakdown is 
slower. Satisfactory correlations have 
been obtained using values for release 
of nitrogen from the soil equal to one 
half that used for corn.

Phosphorus becomes a limiting ele
ment when levels of available nitrogen 
are increased. Our field results indi
cate that for maximum yields of wheat 
and clover the silt should show a re
serve of near 200 pounds of phosphorus 
per acre, and for corn, soybeans, and 
oats at least 100 pounds.

Potash needs are increasing as we 
remove more legumes. Best results with 
corn and clover have been obtained with 
tests showing potassium levels of near 
300 pounds per acre. A 200-pound level 
appears adequate for soybeans, wheat, 
and oats. Recent experimental work 
suggests it may not be desirable to add 
quantities of potassium much greater

than these, except on soils of high clay 
content.

Limestone is generally used through
out the State. There are indications 
that soil tests may be of more value in 
determining when a soil contains suffi
cient lime than in determining the 
amount to apply. Recent tests show 
that some soils have been overlimed, 
creating potassium and boron defi
ciencies. Where high calcium liming 
materials have been used, magnesium is 
becoming a limiting element. Dolomitic 
limestone is not effective if soils are 
near neutrality, and soluble magnesium 
compounds must be applied to correct 
deficiencies. Soil tests for determining 
the liming status of the soil are prob
ably the most dependable of all in use.

Adequate Nutrients Reduce 
Seasonal Hazards

Although interest in adequate fer
tilization is at the highest pitch in his
tory, there has persisted the dread of 
losing both crop and fertilizer in un
favorable seasons. In 1951 some areas 
of the State experienced the heaviest 
rainfall on record. Where adequate 
nitrogen was plowed down and min
erals had been provided, the corn out
grew grass and weeds. The added 
nitrogen, substituted for that normally 
provided by organic matter, nourished 
the plants, and yields were well above 
average.

The seasons of 1952 and 1953 were 
extremely dry. The favorable response 
in these years has dispelled the fear of 
losses in dry seasons and promoted the 
use of soil testing and the application 
of treatments to provide adequate nu  ̂
trient reserves. For example, where 
moisture was too short to produce corn 
grain, adequate nutrients in many cases 
made the difference of whether there 
were silage and forages for winter feed, 
or whether a dispersal of herds for lack 
of feed was necessitated.

In a corn experiment at Columbia in 
1952, where only 2J4 inches of rain fell 
from July 3 to August 8 and the aver
age maximum temperature was 91
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T a b l e  II.— A d e q u a t e  S o i l  F e r t i l i t y  
P e r m i t s  T h i c k e r  P l a n t i n g  a n d  
H i g h e r  Y i e l d s  i n  D r y  S e a s o n s .  
( C o lu m b ia ,  1 9 5 1 -5 2 )

Nitrogen
applied

Plants
per
acre

Acre 
yield 

in 1951
Acre yield 

in 1952

None 8,000
11,000
14.000
17.000

bu.
81.1
84.7
91 .4
80 .6

bu.
5 3 .6-Highest 
45.1 
39 .5  
32 .7

50 lbs.. . 8,000
11,000
14.000
17.000

75.1 
76.6  
87 .5
86.1

60.7
61 .6-Highest
48 .5
42 .5

120 lbs... 8 ,000
11,000
14.000
17.000

95.7
106.7
123.4
122.2

79.9
84.1
8 6 .2-Highest 
78.0

250 lbs... 8,000
11,000
14.000
17.000

96.8
109.8
122.8 
129.6

85 .5  
95.9
93 .5
9 7 .1-Highest

degrees, adequate fertility made the 
difference between profit and loss. 
Where no nitrogen was used, the high
est corn yield was 54 bushels (only 60 
per cent as much as in 1951), and this 
was obtained with a thin stand. Where 
the population was increased, yields de
clined. Where 50 pounds of nitrogen 
were plowed down, the highest yield 
(61.6 bushels) was secured with a popu
lation of 11,000 plants. With thicker 
planting, the yields again went down. 
The addition of 120 pounds of nitrogen 
gave the highest yield, i.e., 86.2 bushels, 
at 14,000 plants. But where 250 pounds 
of nitrogen were used, the high yield 
was 97.1 bushels from a stand of 17,000 
plants per acre. Under these conditions 
of short rainfall it is seen that the 
heavier rates of planting decreased 
yields only where there was a shortage 
of nitrogen. It might also be concluded 
that providing plenty of plant food 
made a limited supply of moisture more 
effective.

Continuous Corn W ith 
Full Soil Treatm ent

There is now much interest in the 
production of continuous corn. Recent 
evidence indicates that when properly 
fertilized and managed, corn may be 
grown continuously with high yields 
and less erosion than under systems 
that have been followed in the past. 
The corn crop is not erosive, but lack 
of knowledge regarding soil fertility 
requirements and other management 
practices has led to this general belief.

In one experiment at Columbia where 
corn has been grown continuously for 
the past six years, yield fluctuations have 
been greatly reduced. With no nitro
gen, yields have varied from a high of 
79 bushels in 1949 to a low of 23 bushels 
in 1951—a variation of 56 bushels per 
acre. However, where 150 pounds of 
nitrogen were applied with adequate 
minerals and a population of 16,000 
plants provided, yields have varied from 
109 bushels in 1950 to 81 bushels in 
1952—a variation of only 26 bushels.

T a b l e  III .— E f f e c t  o f  S o il  D e p t h  a n d  
F e r t il iz e r  T r e a t m e n t  o n  C r o p  Y ie l d  
( 3 - Y e a r  A v e r a g e , b u ./ A )

Soil depth Soil treatment Corn Wheat

Double. . . Lime -(-starter 86.3 17.5
Norm al.. . Lime -(-starter 71.8 16.0
Subsoil. . . Lime -(-starter 52.1 8 .1
Subsoil. . . Full treatment 86.7 27.3

Protein and Shelling Percentage of 
Corn Influenced by Soil Treatm ent

The addition of nitrogen can increase 
both the per cent and acre harvest of 
crude protein in corn grain and stover. 
As more nitrogen was added (Table 
IV ), the crude protein was significantly 
increased from 7.2 to 9.6% in 1951 and
7.1 to 10.2% in 1952. It is of interest 
that where 50 pounds of nitrogen were 
supplied, the crude protein was slightly 
lower in both years than where none 
was added. It is suggested that at the
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50-pound level more low nitrogen or
ganic matter was added than where no 
treatment was applied.

T a b l e  IV.— P e r  C e n t  C r u d e  P r o t e in  in  
S h e l l e d  C o r n

Nitrogen applied 1951 1952

None........................... 7 .78 7.28
50 lbs........................ 7 .25 7.12

120 lbs........................ 8 .83 9.19
250 lbs........................ 9 .64 10.27

LSD 1 % .................... .30 .19
5 % .................... .23 .13

Soil treatments have influenced shell
ing percentage. In 1953 experiments 
where soil treatments have been inade
quate and yields have been from 20 to 
30 bushels per acre, the shelling per
centage has been about 75%. But 
where full treatment was applied, the 
shelling percentage has been average— 
80%. This means that a 7,000-pound 
load of the fertilized corn would give 
5,600 pounds of shelled corn, or 100 
bushels. However, a 7,000-pound load 
of the untreated ear corn would shell 
only 5,250 pounds, or only 93.7 bushels.

W heat Responds to Full Soil 
Treatm ent

Similar results have been obtained 
with wheat. In 1953, yields were in
creased from less than 15 bushels per 
acre to over 40 bushels by following soil 
tests. Results have been particularly 
striking when the added fertility pro
duces more vigorous plants and reduces 
winter injury (starvation). When con
ditions are unfavorable for nitrification, 
the effect of added nitrogen has been 
most spectacular.

Pastures Can Be Improved With 
Nitrogen

No land is so extensive or so in need 
of improvement as are permanent pas
tures. Much of this land was initially 
low in fertility, or has been exhausted 
through cultivation, and is now pro

ducing a low yield of poor quality for
age. In both experiments and under 
practical farm conditions, the addition 
of adequate nitrogen with other plant 
nutrients has increased hay yields from 
less than a ton to over six tons per acre. 
In most states, demonstrations can be 
found where meat production has been 
increased from less than 100 pounds 
per acre to over 500 pounds. Similar 
increases are obtained in milk produc
tion. Attempts have been made to 
maintain combinations of grasses and 
legumes in these mixtures. Difficulty 
in maintaining proper balance of these 
plants has focused attention on applying 
chemical nitrogen to the grass (with 
adequate minerals) to obtain maximum 
yield of high protein forage. The nu
trients that need be added can be de
termined by soil tests.

Residual Effects of Fertilizers

In the past, the entire cost of soil 
treatment has been charged to the crop 
treated. With heavier treatments, re
sidual effects are striking. In experi
ments where nitrogen at rates of 200 
pounds has been applied to corn, the 
yield of the following wheat crop has 
been sufficient to pay for the entire 
nitrogen application with none being 
charged to the corn. In seasons favor
able for the growth of oats, similar 
residual responses have been secured 

( Turn to page 40)

T a b l e  V.— R a t e  o f  A p p l ic a t io n  a n d  
R e s id u a l  E f f e c t  o f  N it r o g e n

Nitrogen applied

Yields per acre

Corn 
2 yr. av.

Wheat 
1 yr. av.

0 .............................. 86 .2  bu. 
95.7

102.5
114.5 
116.7

15.7 bu. 
18.0
19.0
22.7
28 .0

3 3 ..............................
66 ..............................

132..............................
200 ..............................

Soil limed to pH 6.2,2000# rock phosphate, 
3-12-12 at 150# on corn and 300#  on wheat.



A bove: Potash is becom ing the lim iting elem ent in the growth o f  red clover on many Midwest farm s. 
Increased use o f other nutrients and crop rem oval (r ig h t)  have reduced the level o f  potassium on
many soils where form erly there were adequate supplies o f this elem ent.

Below : Much land considered too poor fo r  crops can be made productive i f  the proper nutrients are
provided. R ig h t: Fescue and ladino with adequate soil treatm ent.



A bove: Cotton has a high potash requirem ent. The cotton on the le ft  received fu ll soil treatm ent 
and produced over a bale o f lin t per acre . T hat on the right was deficient in potash and yielded 
only 1 2 0  pounds lin t cotton— not enough to pay the cost o f production*

Below : Corn producing over 1 0 0  bushels per acre will return over three tons o f organic m atter.
Special cutters are required to chop stalks.



A bove: W heat has a high nutrient requirem ent. The wheat with no treatm ent (c e n te r) produced 
less than 1 0  bushels per acre . That on the right which received 3 -1 2 -1 2  as a starter fertilizer and 
nitrogen as a topdressing yielded over 4 0  bushels per acre.

sMii 
w*-*.. - !

Below : Corn is not an erosive crop when it is adequately fertilized  and the stalks are returned to give
a protective cover.



A bove: The corn  on the le ft , with treatm ents according to  soil test, produced over 7 5  bushels per 
acre in central M issouri during the dry season o f 1953* W here potash was low (r ig h t) , the yield 
was only 3 4  bushels.
B elow : T his field was treated according to  soil test recom m endations, and the stand increased to

better utilize t|ie added fertility .
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The upper portion of our cover illustration this month is 
a view of lush-growing peanuts against a background of 
good corn. The lower portion shows (left) a healthy peanut 
leaf, (right) symptoms of potash starvation. These symptoms 
necrotic areas around the margins of the leaf which may 
scorched effect. In the late stages of potash deficiency, the 

of branches become reddish in color, then brown. Death of

Although the peanut, like other legume crops, is a heavy feeder on potash, 
potash-deficiency symptoms on the plant are not commonly observed in the 
field. However, long before a symptom appears on a leaf, the plant may be 
suffering from potash deficiency to a degree which will seriously reduce yield 
and quality.

Something of an enigma as to its use of fertilizer, the peanut has been called 
the “unpredictable legume.” Its origin still has not been definitely determined. 
Supposedly introduced to North America via slave ships from Africa, the plant 
has been known to Europeans since the sixteenth century, and there are many 
references to it in early South American literature.

Importance of the crop began to grow with the importing and crushing of 
peanuts for oil in France about 100 years ago. Increased need for oil during 
wartimes has taken the “ground nuts” out of use for hog feed into recognition 
as one of the commercially important crop plants of the world both for its oil 
and edible stocks.

Dr. E. T . York, Jr., Agronomist of the North Carolina State College well- 
informed in .the growing of peanuts says:

“Few crops can compete with peanuts for the reputation for peculiarity and 
uniqueness. The peculiarity begins with the name itself. The peanut or ‘ground 
nut,' as it is sometimes called, is, in a true sense, not a nut but rather a pea. 
Its reputation for uniqueness is heightened by the fact that it is the only domestic 
plant whose flowers are produced above ground while its fruit develop beneath 
the surface of the soil.

“The unpredictable behavior of peanuts to fertilization is legendary among 
agronomists who have experimented with this crop. Perhaps the most significant 
factor contributing to its reputation for peculiarity is the fact that the peanut 
has successfully ‘resisted’ attempts at increased production, and the average yields 
in the United States are essentially no higher today then several decades ago. 
This, of course, is in marked contrast to the progress that has been made in 
increasing yields of other common field crops. In recent years, however, intensive 
research programs have helped to unravel many of the mysteries associated with 
the production of this crop. This work has indicated many reasons why peanuts 
behave as they do and it should serve as the basis for marked increases in pro
duction in the future.”

31
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For some of the latest findings of research on this crop, see the article “Peanut 
Production Trends in North Carolina” by Astor Perry beginning on page 6 of 
this issue.

< 2^ 0

In one of his numerous public addresses last year, Secre
tary of Agriculture Ezra Taft Benson, while calling for 
more cooperation between industry and government in 
research in agriculture, paid tribute to what has been 

and is being done. Pointing out that although undoubtedly the Department of 
Agriculture lacks adequate information on what industry is doing and industry 
lacks enough information on what the Department is doing, cooperation between 
the two is good.

For examples he cited that in 10 years’ time, industry and agriculture, working 
together, have put hybrid corn on farms. In 10 years, working together, industry 
and agriculture have doubled the use of fertilizer. In 15 years, they have largely 
accomplished the miracle of farm mechanization. In the past 50 years, the over
all efficiency of our farm production has been doubled—largely through research.

The Secretary went on to point out that in 1850 each farmer produced enough 
for himself and four others. Today he produces enough for himself and 14 others. 
Moveover, agricultural research has constantly fed new ideas to industry for 
adaptation and development and it has given impetus to our growing knowledge 
of human nutrition and health.

“But if agricultural research has contributed gready to industry and to the 
national welfare,” he said, “so also has industrial research contributed immensely 
to agriculture. Industry, in fact, ranks first in agricultural research.

“Perhaps this comes as a surprise to many who assume that tax money is used 
for most research. Yet estimates indicate that industry spends $140 million a 
year for research on agricultural products and on machinery and materials used 
in agriculture. Public expenditures for agricultural research, both State and 
Federal, total $107 million.”

The Secretary paid tribute to industry for these tremendous investments in 
research which have helped make our farmers and agriculture generally the most 
efficient and prosperous in the world. With a continued and increased coopera
tion between industry and government in research, he sees the opportunity to 
make the record of the future twice as good as the record of the past.

Such a goal certainly is something for everyone connected with agriculture to 
work for—and that includes every American. With agriculture our basic industry, 
each and everyone of us has a stake in its prosperity. We may not all, in fact 
very few of us will, be even remotely connected with agricultural research projects, 
yet interest in them and in the dissemination of information concerning results 
obtained is in degree often as important as the project itself. And everyone can 
and should be interested.

< 2^ 0

“Generally speaking, the American farmer has about kept pace with his city 
cousin when it comes to increased efficiency. The result is that he has the highest 
living standard of all farmers in the world today. . . . The American farmer 
must continue to increase his efficiency if he is to continue to improve his standard 
of living.”—John H. Davis, Ass’t Secretary of Agriculture.

Cooperation 
in Research
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Season Average Prices Received by Farmers for Specified Commodities *
Sweet

Cotton
Cents

Tobacco
Cents

Potatoes
Cents

Potatoes
Cents

Corn
Cents

Wheat
Cents

Hay 1 Cottonseed 
Dollars Dollars True!

Crop Year per lb. per lb. per bu. per bu. per bu. per bu. per ton per ton Crop
Aug.-July July-June July-June Oct.-Sept. July-June July-June July-June • • •

Av. Aug. 1909- 
Ju ly  1 9 1 4 ... . 12 .4 10 .0 69 .7 8 7 .8 64 .2 8 8 .4 11.87 22 .55

1928.................... 18 .0 2 0 .0 53 .2 118.0 8 4 .0 9 9 .8 11.22 34 .17
1929.................... 16 .8 18.3 131.6 117.1 7 9 .9 103.6 10.90 30 .92
1930.................... 9 .5 12 .8 91 .2 108.1 5 9 .8 67 .1 11.06 22 .04
1931.................... 5 .7 8 .2 4 6 .0 7 2 .6 3 2 .0 3 9 .0 8 .6 9 8 .9 7
1932.................... 6 .5 10 .5 3 8 .0 54 .2 3 1 .9 3 8 .2 6 .2 0 10.33
1933.................... 10 .2 13 .0 8 2 .4 6 9 .4 5 2 .2 7 4 .4 8 .0 9 12.88
1934.................... 12 .4 2 1 .3 4 4 .6 7 9 .8 8 1 .5 8 4 .8 13 .20 33 .00
1935.................... 11.1 18 .4 5 9 .3 70 .3 6 5 .5 83 .2 7 .5 2 30 .5 4
1936.................... 12 .4 2 3 .6 114.2 92 .9 104.4 102.5 11 .20 3 3 .3 6
1937.................... 8 .4 2 0 .4 5 2 .9 7 8 .0 5 1 .8 9 6 .2 8 .7 4 19.51
1938.................... 8 .6 19 .6 55 .7 6 9 .8 4 8 .6 5 6 .2 6 .7 8 21 .79
1939.................... 9 .1 15 .4 6 9 .7 7 3 .4 5 6 .8 69 .1 7 .9 4 21 .17
1940.................... 9 .9 16 .0 54 .1 8 5 .4 6 1 .8 68 .2 7 .5 9 21 .73
1941.................... 17 .0 2 6 .4 8 0 .8 92 .2 75 .1 9 4 .4 9 .7 0 47 .65
1942.................... 19 .0 3 6 .9 117.0 118.0 9 1 .7 110.0 10.80 45 .61
1943.................... 19 .9 4 0 .5 131.0 206 .0 112.0 136.0 14 .80 52 .10
1944.................... 2 0 .7 4 2 .0 150.0 190.0 109.0 141.0 16.50 52 .70
1945.................... 2 2 .5 3 6 .6 143.0 204 .0 127.0 150.0 15.10 51 .10
1946.................... 3 2 .6 3 8 .2 124.0 218 .0 156.0 191.0 16 .70 72 .0 0
1947.................... 31 .9 3 8 .0 162.0 217 .0 216 .0 229 .0 17.60 85 .90
1948.................... 3 0 .4 48 .2 155.0 222 .0 129.0 200 .0 18.45 67 .20
1949.................... 2 8 .6 4 5 .9 128.0 214 .0 124.0 188.0 16.50 43 .40
1950.................... 4 0 .1 51 .7 9 1 .7 173.0 153.0 200 .0 16.70 86 .50
1951.................... 3 7 .9 51 .1 163.0 304 .0 166.0 211 .0 19.50 69 .30
1952 .................. 3 6 .9 50 .0 196.0 331 .0 157.0 209 .0 21 .05 70 .00
1953

M arch........... 31 .52 165.0 401 .0 146.0 210 .0 19.65 63 .60
April.............. 31 .45 • • • • 134.0 409 .0 146.0 208 .0 18.85 63 .10
M ay ............... 31 .73 51 .5 115.0 413.0 149.0 206 .0 17.95 61 .80
Ju n e ............... 31.51 51 .0 102.0 398 .0 146.9 188.0 16.05 61 .20
Ju ly ................ 31 .87 51 .2 9 5 .5 402 .0 147.0 187.0 15.45 59 .00
August.......... 32 .77 51 .3 9 1 .4 350 .0 148.0 186.0 15.85 56 .70
Septem ber.. . 33 .09 5 7 .6 9 8 .9 264 .0 150.0 192.0 16.15 51 .50
October......... . 32 .46 52 .6 8 9 .7 233 .0 134.0 194.0 16.45 52 .40
N ovem ber.. . 31 .82 42 .3 8 3 .4 232 .0 133.0 200 .0 17.25 53 .40
Decem ber.. . . 30 .73 49 .2 6 9 .9 246 .0 141.0 201 .0 18.25 5 3 .0 0

1954 
January........ 30 .05 48 .3 69 .1 253.0 142.0 203 .0 19.05 52 .00
F ebru ary ... 30.42 31 .9 65 .3 258 .0 143.0 206 .0 18.95 51.40

1928.................... 145
Index Numbers (Aug. 1909 

200 76 134
-July 1914 =  100) 

131 113 95 152 147
1929.................... 135 183 189 133 124 117 92 137 137
1930.................... 77 128 131 123 93 76 93 98 128
1931.................... 46 82 66 83 50 44 73 40 107
1932.................... 52 105 55 62 50 43 52 46 100
1933.................... 82 130 118 79 81 84 68 57 90
1934.................... 100 213 64 91 127 96 111 146 94
1935.................... 90 184 85 80 102 94 63 135 116
1936.................... 100 236 164 106 163 116 94 148 108
1937.................... 68 204 76 89 81 109 74 87 114
1938................... 69 196 80 79 76 64 57 97 96
1939................. .73 154 100 84 88 78 67 94 98
1940................. 80 160 78 97 96 77 64 96 122
1941................. 137 264 116 105 117 107 82 211 138
1942................. 153 369 168 134 143 124 91 202 178
1943................. 160 405 188 235 174 154 125 231 270
1944................. 167 420 214 216 170 160 139 234 236
1945................. 181 366 205 232 198 170 127 227 240
1946................. 263 382 178 248 212 209 141 319 207
1947................. 257 380 232 248 336 259 148 381 262
1948................. 245 482 222 253 201 226 155 298 253
1949................. 231 459 184 244 193 213 139 192 232
1950................. 323 517 132 197 238 226 141 384 211
1951................. 306 512 233 346 259 239 164 307 269
1952.................. 298 500 281 377 245 236 177 310 274
1953

M arch......... 254 237 457 227 238 166 282 248
April............ 254 • • • 192 466 227 235 159 280 204
M ay ............ 256 515 165 470 232 233 151 274 182
Ju n e ............ 254 510 146 453 227 213 138 271 270
Ju ly ............. 257 512 137 458 229 212 130 262 216
August. . . . 264 513 131 399 231 210 134 251 221
September. 267 576 142 301 234 217 136 228 159

• O ctober.. . . 262 526 129 265 209 219 139 232 175
November. 257 423 120 264 207 226 145 237 186
December.. . 248 492 100 280 220 227 154 235 224

1954 
January . . . . 242 483 99 288 221 230 160 231 271
February. . . .  245 319 94 294 223 233 160 228 233
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Wholesale Prices

Super* 
phosphate, 

Balti
more, 

per unit 
1910-14.................. $0,536
1928.
1929.
193 0 ......................
193 1......................
193 2......................
193 3 ......................
193 4......................
193 5......................
193 6......................
193 7......................
193 8......................
193 9......................
194 0......................
194 1......................
194 2 ......................
1943...................
194 4 ......................
194 5 ......................
194 6 ......................
194 7 ......................
194 8 ......................
194 9 ......................
195 0 ......................
195 1......................
195 2 ......................
1953

M arch................
April................
M ay....................
Ju n e ...................
Ju ly ....................
August..............
September. . . .
October..............
N ovem ber.. . .  
December.........

1954
January.............
February..........

192 8 .......................
192 9 ........................
193 0 ........................
193 1........................
193 2 ........................
193 3 ........................
193 4 ........................
193 5 ........................
193 6 ........................
193 7 ........................
193 8 ........................
193 9 ........................
194 0....................
194 1........................
194 2 ........................
194 3 ........................
194 4 ....................
194 5 ........................
194 6 ........................
194 7 ........................
194 8 ........................
194 9 ........................
195 0....................
1 9 5 1 . . . . ; ..............
195 2 .........................
1953

M arch................
April..................
M ay ...................
Ju n e ...................
Ju ly ....................
August..............
September. . . .
October.............
November. . . .  
December.........

1954
January.............
February..........

.580

.609

.542

.485

.458

.434

.487

.492

.476

.510

.492

.478

.516

.547

.600

.631

.645

.650

.671

.746

.764

.770

.763

.813

.849

.860

.860

.860

.860

.895

.895

.895

.895

.895

.895

.895

.895

Florida 
land pebble, 
68%  f.o.b. 
mines, bulk, 

per ton 
$3.61

3 .1 2
3 .1 8
3 .1 8
3 .1 8
3 .1 8  
3 .11  
3 .1 4  
3 .3 0
1.85
1.85
1.85
1 .90
1 .90  
1 .94
2 .1 3  
2 .0 0  
2 .1 0  
2 .2 0  
2 .41 
3 .0 5
4 .2 7  
3 .8 8  
3 .83
3 .9 8
3 .9 8

4 .2 2
4 .2 8
4 .2 8
4 .2 8
4 .2 8

of Phosphates
Tennessee 
phosphate 

rock,
75%  f.o.b. 

mines, 
bulk, 

per ton

and Potash * *

$4.88
5 .5 0
5 .5 0
5 .5 0
5 .5 0
5 .5 0
5 .5 0  
5 .67  
5 .6 9
5 .5 0
5 .5 0
5 .5 0
5 .5 0
5 .5 0  
5 .6 4  
6 .2 9  
5 .93  
6.10 
6 .2 3
6 .5 0  
6 .6 0  
6 .6 0  
6.22
5 .4 7
5 .47
5 .4 7

5 .4 7

Muriate 
of potash 

bulk, 
per unit, 
ca.f. At

lantic and 
Gulf ports 

$0,714 
.669 
.672 
.681 
.681 
.681 
.662 
.486 
.415 
.464 
.508 
.523 
.521 
.517 
.522 
.522 
.522 
.522 
.522 
.508 
.432 
.397 
.397 
.371 
.401 
.401

.430

.430

.430

.361

.396

.396

.396

.396

.396

.430

.430

.430

Sulphate 
of potash 
in bags, 
per unit, 
c.i.f. A t

lantic and 
* Gulf ports * 

$0,953 
.957 
.962 
.973 
.973 
.963 
.864 
.751 
.684 
.708 
.757 
.774 
.751 
.730 
.780 
.810 
.786 
.777 
.777 
.769 
.706 
.681 
.703 
.716 
.780 
.793

.827

.827

.827

.708

.768

.768

.768

.768

.768

.827

.827

.827

Sulphate 
of potash 
magnesia, 
per ton, 
o.i.f. At

lantic and 
Gulf ports* 

$24.18 
26 .46  
26 .59
26 .92
26 .92 
26 .90  
25 .10  
22 .49
21 .44  
22 .94
24 .70  
15.17 
24 .52 
24 .75 
25 .55 
25 .74
25 .35
25 .35
25 .35
24 .70
18.93
14.14
14.14 
14.33
15.25
15.25

16.00
16.00
16.00
13.44
14.72
14.72
14.72
14.72
14.72 
16.00

16.00
16.00

Manure 
salts 
bulk, 

per unit, 
c.i.f. At

lantic and 
Gulf ports * 

$0,657 
.607 
.610 
.618 
.618 
.618 
.601 
.483 
.444 
.505 
.556 
.572 
.570 
.573 
.367 
.205 
.195 
.195 
.195 
.190 
.195 
.195 
.195 
.195 
.200 
.200

.210

.210

.210

.176

.193

.193

.193

.193

.193

.210

.210

.210

Index Numbers (1910-14 = 100)
108 86 113 94 100 109 92
114 88 113 94 101 110 93
101 88 113 95 102 111 94

90 88 113 95 102 111 94
85 88 113 95 101 111 94
81 86 113 93 91 104 91
91 87 110 68 79 93 74
92 91 117 58 72 89 68
89 51 113 65 74 95 77
95 51 113 71 79 102 85
92 51 113 73 81 104 87
89 53 113 73 79 101 87
96 53 113 72 77 102 87

102 54 110 73 82 106 87
112 59 129 73 85 106 84
117 55 121 73 82 105 83
120 58 125 73 82 105 83
121 61 128 73 82 105 83
125 67 133 71 81 102 82
139 84 135 70 74 78 83
143 118 135 67 72 58 83
144 108 128 67 74 58 83
142 106 112 68 75 59 83
152 110 112 72 82 63 83
158 110 112 72 t 83 63 83

160 117 112 76 87 66 85
160 119 . . . 76 87 66 85
160 119 76 87 66 85
160 119 66 74 56 80
167 119 71 81 61 82
167 71 81 61 82
167 71 81 61 82
167 71 81 61 82
167 71 81 61 82
167 . . . 76 87 66 85

167 76 87 66 85
167 • • e e • e 76 87 66 85
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Wholesale Prices of Am m oniates**
Fish scrap, Tankage High grade

Nitrate Sulphate Cottonseed

dried 
11-12%  

ammonia, 
15% bone

11% . 
ammonia, 
15% bone 

phosphate,

ground
blood,

16-17%
ammonia.

of soda of ammonia meal phosphate, f.o.b. Chi Chicago,
bulk per bulk per S. E . Mills f.o.b. factory cago, bulk, bulk,

unit N unit N per unit N bulk per unit N per unit N per unit N
1910-14.................... $2 .68 $2 .85 $3.50 $3 .53 $3 .37 $3 .52
1928........................... 2 .67 2 .3 0 7 .0 6 6 .63 4 .9 2 6 .0 0
1929.......................... 2 .5 7 2 .0 4 5 .64 5 .0 0 4 .61 5 .7 2
1930........................... 2 .47 1.81 4 .7 8 4 .9 6 3 .7 9 4 .5 8
1931.......................... 2 .3 4 1.46 3 .1 0 3 .9 5 2 .11 2 .4 6
1932.......................... 1.87 1.04 2 .1 8 2 .1 8 1.21 1.36
1933.......................... 1 .52 1.12 2 .9 5 2 .8 6 2 .0 6 2 .4 6
1934.......................... 1 .52 1.20 4 .4 6 3 .1 5 2 .6 7 3 .2 7
1935.......................... 1 .47 1.15 4 .5 9 3 .1 0 3 .0 6 3 .6 5
1936.......................... 1 .53 1.23 4 .1 7 3 .4 2 3 .5 8 4 .2 5
1937.......................... 1 .63 1.32 4.91 4 .6 6 4 .0 4 4 .8 0
1938.......................... 1.69 1.38 3 .6 9 3 .7 6 3 .1 5 3 .5 3
1939.......................... 1 .69 1.35 4 .02 4 .41 3 .8 7 3 .9 0
1940.......................... 1.69 1.36 4 .6 4 4 .3 6 3 .3 3 3 .3 9
1941.......................... 1 .69 1.41 5 .5 0 5 .3 2 3 .7 6 4 .43
1942.......................... 1 .74 1.41 6.11 5 .7 7 5 .04 6 .7 6
1943.......................... 1 .75 1.42 6 .3 0 5 .7 7 4 .8 6 6 .6 2
1944.......................... 1.75 1.42 7 .6 8 5 .7 7 4 .86 6.71
1945.......................... 1 .42 7.81 5 .7 7 4 .8 6 6.71
1946.......................... 1 .97 1.44 11.04 7 .3 8 6 .6 0 9 .33
1947.......................... 2 .5 0 1.60 12.72 10.66 12.63 10.46
1948.......................... 2 .8 6 2.03 12.94 10.59 10.84 9 .8 5
1949.......................... 3 .1 5 2 .2 9 10.11 13.18 10.73 10.62
1950.......................... 3 .0 0 1.95 11.01 11.70 10.21 9 .3 6
1951.......................... 3 .1 6 1.97 13.20 10.92 10.18 10.09
1952 ........................ 3 .3 4 2 .0 9 13.95 11.27 9 .7 2 9 .1 6
1953

M arch.................. 3 .3 4 2 .2 8 12.69 11.24 7 .1 6 6 .5 6
April.................. . 3 .3 4 2 .2 8 11.75 11.24 6 .07 6 .0 0
M ay ................... . 3 .3 4 2 .2 8 10.34 11.24 6 .23 6 .1 4
Ju n e ................... 3 .34 2 .2 8 10.61 11.26 6 .62 6.31
Ju ly .................... . 3 .3 4 2 .2 8 10.34 11.15 6 .7 5 6 .14
August.............. . 3 .3 4 2 .2 8 10.14 10.95 7 .5 3 6 .6 8
September 3 .0 9 2 .2 8 9 .82 11.04 7.51 6.91
October............. . 3 .0 9 2 .2 5 9 .73 11.24 7 .9 6 7 .7 5
November. 3 .0 9 2 .2 2 9.61 11.24 8 .1 9 8 .1 9
December.......... 3 .0 9 2 .22 10.96 11.24 8 .5 0 9.03

1954 
Janu ary ............ 3 .0 9 2 .22 11.28 11.24 9 .2 6 9 71
February.......... . 3 .0 9 2 .2 2 11.20 11.45 9 .3 4 10 02

1928........................ 100
Index Numbers (1910-14 

81 202
=  100) 

188 146 170
1929........................ 96 72 161 142 137 162
1930........................ 64 137 141 112 130
1931........................ 88 51 89 112 63 70
1932........................ 71 36 62 62 36 39
1933........................ 59 39 84 81 97 71
1934........................ 59 42 127 89 79 93
1935........................ 40 131 88 91 104
1936........................ 59 43 119 97 106 131
1937........................ 61 46 140 132 120 122
1938........................ 63 48 105 106 93 100
1939............... .. 63 47 115 125 115 111
1940........................ 63 48 133 124 99 96
1941........................ 63 49 157 151 112 126
1942........................ 65 49 175 163 150 192
1943........................ 65 50 180 163 '  144 189
1944........................ 65 50 219 163 144 191
1945........................ 65 50 223 163 144 191
1946........................ 74 51 315 209 196 265
1947........................ 93 56 363 302 374 297
1948........................ 107 71 370 300 322 280
1949........................ 117 80 289 373 318 302
1950........................ 68 315 331 303 266
1951........................ 118 69 377 310 302 287
1952......................... 125 74 399 319 288 260
1953 

M arch................ 125 80 363 318 212 186
April.................. 125 80 336 318 180 170
M ay ................... 125 80 295 318 185 174
Ju n e ................... 125 80 303 319 196 179
Ju ly .................... 125 80 295 316 200 174
August.............. 125 80 290 310 223 190
September. . . . 115 80 281 313 223 196
October............. 115 79 278 318 236 220
November. . . . 115 78 275 318 243 233
December......... 115 78 313 318 252 2571954 
January............ 115 78 322 318 275 276
February.......... 115 78 320 324 277 285
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Combined Index Numbers of Prices of Fertilizer Materials, Farm Products
and all Commodities

Farm

Prices paid 
by farmers Wholesale 
for com- prices 
modifies of all corn- Fertilizer Chemical Organic Superphos

prices* bought* moditiest material! ammoniates ammoniates phate Potash**
1928................ 148 152 141 121 87 177 108 97
1929................ 148 150 139 114 79 146 114 97
1930................ 125 140 126 105 72 131 101 99
1931................ 87 119 107 83 62 83 90 99
1932................ 65 102 95 71 46 48 85 99
1933................ 70 104 96 70 45 71 81 95
1934................ 90 118 109 72 47 90 91 72
1935................ 109 123 117 70 45 97 92 63
1936................ 114 123 118 73 47 107 89 69
1937................ 122 130 126 81 50 129 95 75
1938................ 97 122 115 78 52 101 92 77
1939................ 95 121 112 79 51 119 89 77
1940................ 100 122 115 80 52 114 96 77
1941................ 124 130 127 86 56 130 102 77
1942................ 159 149 144 93 57 161 112 77
1943................ 193 165 151 94 57 160 117 77
1944................ 197 174 152 96 57 174 120 76
1945................ 207 180 154 97 57 175 121 76
1946................ 236 197 177 107 62 240 125 75
1947................ 276 231 222 130 74 362 139 72
1948................ 287 250 241 134 89 314 143 70
1949................ 250 240 226 137 99 319 144 70
1950................ 258 246 232 132 89 314 142 72
1951................ 302 271 258 139 93 331 152 76
1952................ 288 273 251 144 98 333 158 76
1953

March 264 265 248 141 102 282 160 80
April........... 259 264 246 139 102 256 160 80
M ay........... 261 264 247 137 102 245 160 80
June........... 259 260 246 135 102 253 160 70
Ju ly ............ 259 261 248 138 102 252 167 75
August.. . . 258 262 249 139 102 261 167 75
September. 256 259 249 137 97 258 167 75
O ctober.. . 250 258 248 137 96 265 1R7 75
November. 249 259 247 137 96 267 167 75
December.. 254 260 248 141 96 285 167 80

1954 
January. . . 259 263 250 142 96 300 167 80
February. . 258 264 248- 142 96 301 167 80
* U. S. D. A. figures, revised  Ja n u a ry  1950. B eg in n in g  Ja n u a ry  1946 farm  prices 

and index num bers o f specific farm  products revised from  a  calen d ar y ear to a  
cro p -y ea r b asis. T ru ck  crops index ad ju sted  to th e 1924 level o f the all-com m odity  
index.

t  D ep artm en t o f L ab o r index converted  to  1910-14 base.
j  The Index num bers of p rices o f fe r tiliz e r  m a te ria ls  a re  based on o rig in al study 

m ade by the D epartm en t of A g ricu ltu ra l E conom ics and F arm  M anagem ent, 
C ornell U niversity , Ith a ca , New Y ork . Th ese indexes a re  com plete since 1897. 
T he series  w as revised and rew eighted  a s  of M arch 1940 and N ovem ber 1942.

1 B e g in n in g  J u l y  1 0 4 9 , b a le d  h a y  p r ic e s  re d u ce d  b y  9 4 .7 5  a  to n  to  b e c o m p a ra b le  
t o  lo o s e  h a y  p r ic e s  p re v io u s ly  q u o ted .

9 A ll p o ta s h  s a l t s  n o w  q u o te d  F .O .B . m in e s  o n ly ; m a n u re  s a l t s  s in c e  J u n e  1941 , 
o th e r  c a r r i e r s  s in c e  J u n e  1947 .

**  W h e r e  r a n g e  o f  p r ic e s  f o r  f e r t i l i s e r  m a te r ia l  is  q u o te d , a v e r a g e  fig u re  is  
u se d . T h e  w e ig h te d  a v e r a g e  o f  p r ic e s  a c t u a l ly  p aid  fo r  p o ta s h  is  lo w e r  th a n  th e  
a n n u a l  a v e r a g e  b e c a u s e  s in c e  19 2 0  o v e r  9 0 %  o f  th e  p o ta s h  u sed  in  a g r ic u l t u r e  h a s  
b e e n  c o n tr a c t e d  f o r  d u r in g  th e  d is c o u n t p e rio d . T h e  m a x im u m  d is c o u n t is  n ow  
1 6 % . A p p lied  to  m u r ia te  o f  p o ta s h , a  p r ic e  s l ig h t ly  a b o v e  $ .9 5 3  p e r  u n it  K jO th u s  
m o re  n e a r ly  a p p r o x im a te s  th e  a n n u a l a v e r a g e  th a n  do p r ic e s  b a se d  on  a r i th m e tic a l  
a v e r a g e s  o f  m o n th ly  q u o ta tio n s .



This section contains a short review of some o f the most p ractical and im portant bulletins* and lists 
all recent publications o f the United States Departm ent o f  Agriculture* the State Experim ent Stations* 
and Canada* relating to Fertilisers* Soils* Crops* and Econom ics. A file o f  th is departm ent o f 
B ET TER  CROPS W ITH PLANT FOOD would provide a com plete index covering all publications 
from  these sources on the particu lar sub jects named.

Fertilizers
"Analyses o f Official Fertilizer Samples, 

Semi-Annual Report, January-]une, 1953,” Agr. 
Exp. Sta., Univ. o f Ky., Lexington, Ky., Regu
latory Bui. 109, Nov. 1953.

"Fertilizer Experiments with Corn in Central 
and Eastern Nebraska, 1953,” Agr. Exp. Sta., 
Univ. o f Nebr., Lincoln, Nebr., Outstate Test
ing Cir. 35, Jan. 1954, G. W. Lowrey and P. L. 
Ehlers.

",Fertilizer Experiments on Native Sub
irrigated Meadows in Nebraska, 1953,” Agr. 
Exp. Sta., Univ. o f Nebr., Lincoln, Nebr., Out
state Testing Cir. 36, Jan. 1954, E. M. Brouse, 
P. L. Ehlers, and G. Viehmeyer.

"North Carolina Fertilizer Report for 1952- 
1953,” N. C. Dept, o f Agr., Raleigh, N. C., 
Bui. 133, Nov. 1953.

"Cotton Fertilizer Trials, High Plains o f 
Texas, 1952,” Agr. Exp. Sta., Texas A&M Col
lege, College Station, Texas, Prog. Rpt. 1637, 
Jan. 14, 1954, J. Box and D. L. Jones.

“ Grain Sorghum Fertilizer Trials, High 
Plains o f Texas, 1952,” Agr. Exp. Sta., Texas 
A&M College, College Station, Texas, Prog. 
Rpt. 1638, Jan. 14, 1954, J. Box and D. L. 
Jones.

‘‘Response o f Coastal Bermuda Grass to Fer
tilizers,” Agr. Exp. Sta., Texas A&M College, 
College Station, Texas, Prog. Rpt. 1639, Jan. 
14, 1954, H. W. Gausman and W. R. Cowley.

‘‘1954 Vermont Recommendations for Lime, 
Seed, and Fertilizer.” Univ. o f Vt., Agronomy 
Dept., Burlington, Vt.

Soils
"Soil Management,” Agr. Ext. Serv., Univ. 

of Ariz., Tucson, Ariz., Cir. 211, Sept. 1953, 
H. E. Ray.

"Soil Survey o f Southwestern New Bruns
wick.,” Canada Dept, o f Agr., Fredericton, 
N. B., R. E. Wicklund and K. K. Langmaid.

"Irrigation Waters o f Nevada,” Agr. Exp. 
Sta., Univ. o f  Nev., Reno, Nev., Bui. 187, 
June 1953, M. R. Miller, G. Hardman, and 
H. G. Mason.

"Extent and Distribution o f Coal Strip- 
Mined Land in Ohio,” Agr. Exp. Sta., Wooster, 
Ohio, Res. Cir. 22, Feb. 1954, L. L. Knud sen.

"Agricultural Conservation Program Hand
book for 1954 for: New Mexico, N. Dak•/' 
U. S. D. A., Wash., D. C.

"Guide for Preparation o f  the Farm Con
servation Plan,” S.C.S., U. S. D. A., Wash., 
D. C., R -l #290.

"Report o f the Chief o f the Soil Conservation 
Service, 1953,” S.C.S., U. S. D. A., Wash., 
D. C., Oct. 1, 1953.

"Furrow Irrigation,” S.C.S., U. S. D. A., 
Wash., D. C., Lflt. 344, Dec. 1953, G. A. 
Lawrence.

"Soil Survey, Sullivan County, Tennessee,” 
S.C.S., U. S. D. A., Wash., D. C., Series 1944, 
No. 2, Sept. 1953, B. L. Matzek, W. E. Cart
wright, L. G. Yearick, F. R. Austin, C. B. 
Beadles, and S. R. Bacon.

Crops
"Studies with Pickling Cucumbers in Ala

bama,” Agr. Exp. Sta., Ala. Polytechnic Inst., 
Auburn, Ala., Cir. 114, Sept. 1953, L . M. 
Ware, C. L. Isbell, H. Harris, and W. A. John
son.

"Factors Affecting Pecan Yields, Recom
mendations for Increasing Nut Production,” 
Agr. Exp. Sta., Ala. Polytechnic Inst., Auburn, 
Ala., Cir. 115, Sept. 1953, T. B. Hagler, W. A. 
Johnson, and H. G. Barwood.

"Annual Report o f the Director o f Science 
Service for the Year Ended March 31, 1953,” 
Canada Dept, o f Agr., Ottawa, Ontario, 1953.

"Growing Corn in Connecticut,” Agr. Ext. 
Serv., Univ. o f Conn., Storrs, Conn., Fldr. 67, 
Apr. 1953, R. 1. Munsell.

"Manalucie, a Tomato with Distinctive New  
Features,” Agr. Exp. Sta., Univ. o f  Fla., Gaines
ville, Fla., Cir. S-59, Aug. 1953, J. M. Walter 
and D. G. A. Kelbert.

"The Lake Emerald Grape,” Agr. Exp. Sta., 
Univ. o f Fla., Gainesville, Fla., Cir. S-68, Jan. 
1954, L. H. Stover.

"Establishing Bahia Grass From S eedy  Ga. 
Coastal Plain Exp. Sta., Tifton, Ga., Mimeo. 
Paper 83, Oct. 22, 1953.

"Why Papaya Trees Fail to Fruit,” Agr. Ext. 
Serv., Univ. o f Hawaii, Honolulu, Hawaii, Ext. 
Cir. 339, Jan. 1954, W. B. Storey.

"Miniature Dish Gardening,” Agr. Ext. 
Serv., Univ. o f Hawaii, Honolulu, Hawaii,

37
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Agr. Ext. Cir. 335, Aug. 1953, W. Yee.
"Cooperative Wheat Variety Tests, 1953,” 

Kansas Agr. Exp. Sta., Dept. o f Agronomy, 
Manhattan, Kansas, Rpt. o f Prog. Series C. E. 
No. 32, A. L. Clapp.

"Cooperative Oat Variety Tests, 1953,” 
Kansas Agr. Exp. Sta., Dept, o f Agronomy, 
Manhattan, Kansas, Rpt. o f Prog. Series C. E. 
33, A. L. Clapp.

“Pasture in Kentucky,” Agr. Ext. Serv., 
Univ. o f Ky„ Lexington, Ky., Cir. 510.

"Growing Period o f Leading Rice Varieties 
When Sown on Different Dates,” Agr. Exp. 
Sta., La. State Univ., Baton Rouge, La., Bui. 
476, June 1953, N. E. Jodon.

“ Osseo Potato,” Agr. Exp. Sta., Univ. o f 
Minn., St. Paul, Minn., Misc. Rpt. 19, Jan. 
1954, F. A. Krantz, C. J. Eide, C. H. Griffith, 
B. C. Beresford, O. C. Turnquist, M. Thomp
son, and A. G. Tolaas.

“Sweet Potato Production in Missouri,” Agr. 
Exp. Sta., Univ. o f Mo., Columbia, Mo., Bui. 
600, July 1953, V. N. Lambeth.

"Peanut Production Guide for  North Caro
lina Farmers,” Agr. Ext. Serv., N. C. State 
College, Raleigh, N. C., Ext. Cir. 257, Rev., 
Nov. 1953.

“Agricultural Extension Work, A Brief His
tory,” Agr. Ext. Serv., N. C. State College, 
Raleigh, N. C., Ext. Cir. 377, Nov. 1953, 
Dr. 1. O. Schaub.

“Factors Affecting the Nicotine Content o f 
Flue-Cured Tobacco,” Agr. Exp. Sta., N. C. 
State College, Raleigh, N. C., Res. Rpt. 8, 
Dec. 1953, J. A. Weybrew, G. L . Jones, T. J. 
Mann, W. G. Woltz, T. B. Hutcheson, C. J. 
Nusbaum, and C. H. M. van Bavel.

"A Summary o f Hybrid Corn Field Trials, 
North Dakota— 1940 to 1953,” Agr. Exp. Sta., 
Fargo, N. D ak ; Agronomy Mimeo. Cir. 88, 
Jan. 1954, W. Wiidakas and R. B. Widdificld.

",Broomcorn Tests in Garvin County, Prog
ress Report 1952 and 1953,” Agr. Exp. Sta., 
Okla. A&M College, Stillwater, Okla., Mimeo. 
Cir. M-248, Sept. 1953, J. B. Sieglinger and 
H. C. Young.

“Pasture Improvement and Maintenance 
Suggestions,” Agr. Exp. Sta., Pa. State Univ., 
State College, Pa., Prog. Rpt. 109, Oct. 1953, 
G. M. Love, J. B. Washko and R. P. Penning
ton.

“Forage Crop Tests on the Blac\land Experi
ment Station, 1952,” Agr. Exp. Sta., Texas 
A&M College, College Station, Texas, Prog. 
Rpt. 1552, March 2 ,1953, E. D. Cook•

"Cotton Report for the Blaclffand Experi
ment Station, 1952,” Agr. Exp. Sta., Texas 
A&M College, College Station, Texas, Prog. 
Rpt. 1553, March 2, 1953, E. D. Cook. R. M. 
Smith, and D. O. Thompson.

“Texas Cream 12—A Disease-Resistant 
Southern Pea,” Agr. Exp. Sta., Texas A&M 
College, College Station, Texas, Prog. Rpt. 
1555, March 2, 1953, P. R. Johnson and L. C. 
Alley.

"Effect o f Legumes, Nitrogen and Row Sys
tems on the Yield o f Corn on Miller Clay Soil,

1950-52,” Agr. Exp. Sta., Texas A&M College, 
College Station, Texas, Prog. Rpt. 1556, March 
2, 1953, H. E. Rea, F. A. Wolters, and J. E. 
Roberts.

“Pecos Valley Cotton Strain Tests, 1952,” 
Agr. Exp. Sta., Texas A&M College, College 
Station, Texas, Prog. Rpt. 1606, Sept. 9, 1953, 
L. S. Stith and P. J. Lyerly.

“El Paso Valley Cotton Variety Test, 1952,” 
Agr. Exp. Sta., Texas A&M College, College 
Station, Texas, Prog. Rpt. 1608, Sept. 9, 1953, 
L. S. Stith and P. J. Lyerly.

“Summary o f the 1953 Texas Corn Per
formance Tests," Agr. Exp. Sta., Texas A&M 
College, College Station, Texas, Prog. Rpt. 
1633, Dec. 10. 1953, T. E. McAfee, J. S. 
Rogers, J. W. Collier, R. P. Bates, and J. M. 
Latham, Jr.

“Tomato Variety Tests in South-Central 
Texas, 1953,” Agr. Exp. Sta., Texas A&M 
College, College Station, Texas, Prog. Rpt. 
1635, Dec. 29, 1953, A. L . Harrison.

“ Vegetable Gardening in Vermont,” Agr. 
Ext. Serv., Univ. o f Vt., Burlington, Vt., Cir. 
109, Feb. 1954, C. H. Blasberg and R. Hopp.

“Managing Your Tobacco Plant Beds,” Agr. 
Ext. Serv., Va. Polytechnic Institute, Blacks
burg, Va., Cir. 437, Rev. Jan. 1954, S. B. 
Fenne, G. R. Mathews, and J. O. Rowell.

“Handbook o f Vegetable Varieties, Pests, 
Grades, Judging,” Agr. Ext. Serv., W. Va. 
Univ., Morgantown, W. Va., Misc. Pub. 19, 
Jan. 1953, M. Kolbe.

“Results o f Hybrid Corn Yield Trials in 
West Virginia, 1953,” Agr. Exp. Sta., W. Va. 
Univ., Morgantown, W. Va., Feb. 1954 Cur
rent Rpt. 6, W. L. Haltiwanger, R. J. Friant, 
and V. L. Bolyard.

“The Glenn Dale Azaleas,” U. S. D. A., 
Wash., D. C., Agr. Monograph No. 20, Oct. 
1953, B. Y. Morrison.

"A Botanical Synopsis o f the Cultivated 
Clovers (Trifolium),” U. S. D. A., Wash., 
D. C., Agr. Monograph No. 22, Oct. 1953, 
F. J. Hermann.

"Growing Eggplant,” U. S. D. A., Wash.,
D. C., Lfft. 351, Oct. 1953, V. R. Boswell.

"Effect o f Soil Applications o f Insecticides on 
the Growth and Yield o f Vegetable Crops,” 
U. S. D. A., Wash., D. C., Cir. 926, Aug. 1953, 
M. W. Stone, F. B. Foley, and D. H. Bixby.

Economics
“1952 Agricultural Statistics for Arkansas, 

Crop Reporting Service,” Agr. Exp. Sta., Univ. 
o f A rk ; Fayetteville, A rk ; Rpt. Series No. 38, 
Aug. 1953.

“A Summary o f Kansas Agriculture,” Agr. 
Exp. Sta., Kansas State College, Manhattan, 
Kansas, Rpt. No. 55, July 1953, L. M. Hoover.

“Facts About Minnesota Agriculture,” Univ. 
o f Minn., St. Paul, Minn.

“Price Supports and the Potato Industry’’ 
Agr. Exp. Sta., Univ. o f Minn., St. Paul, Minn., 
Sta. Bui. 424, Jan. 1954, R. W. Gray, V. L. 
Sorenson, and W. W. Cochrane.

“Changes in the Financial Side o f Farm



March 1954 39

ing, Lancaster County, Pennsylvania, 1921 to 
1950," Agr. Exp. Sta., Pa. State Univ., State 
College, Pa., Prog. Rpt. No. I l l ,  Jan. 1954, 
J. K . Pasto and M. W. Fisk..

"Cost o f Producing Apples in Orchard Areas 
o f Washington in 1952," Agr. Exp. Sta., State 
College o f Wash., Pullman, Wash., Sta. Cir. 
228, Aug. 1953, G. D. Kile.

"The Demand and Price Structure for  
Oats, Barley, and Sorghum Grains," BAE, 
U. S. D. A., Wash., D. C., Tech. Bui. 1080, 
Sept. 1953, K. W. Meinken.

"Major Uses o f Land in the United States," 
BAE, U. S. D. A., Wash., D. C., Tech. Bui. 
1082, Oct. 1953, H. H. Wooten.

"Report o f the Administrator o f the

com m odity  E xchan ge A uthority, 1953," 
U. S. D. A., Wash.. D. C., Oct. 20, 1953.

",Report o f  Activities Under the Agricultural 
Marketing Act, 1953," Agr. Res. Admin., 
U. S. D. A., Wash., D. C., Oct. 15, 1953.

",Farm Costs and Returns, 1952 ( With Com
parisons) 20 Types o f Commercial Family- 
O perated Farm s in 12 M ajor Farm ing  
Regions," BAE, U. S. D. A., Wash., D. C., 
Agr. Info. Bui. 116, Aug. 1953, W. D. Good- 
sell, J. Vermeer, W. H. Brown, H. C. Fowler,
E. Hole, E. B. Hurd, and 1. Jenkins.

"W orld Agricultural Situation 1954," For
eign Agr. Serv., U. S. D. A., Wash., D. C., 
Foreign Agr. Cir., Jan. 11, 1954.

Fertilize By Test . . .
(From page 18)

where soil test results show these high 
values. These are:

(1 ) To use narrower ratios such as 
1-1-1, and these possibly sup
plemented or alternated with 
straight nitrogen materials;

(2 ) To reduce the total amount of 
fertilizer used.

The grades and ratios shown here are 
more generally typical of the situation 
in New York and other Northeastern 
States; however, the principles con
sidered are the same in any area. 
Usually, the higher analysis grades are 
“better buys” in view of savings in 
freight which take up a high percentage 
of the fertilizer dollar.

The rate of fertilizer application is 
best determined by following “State 
Experiment Station” recommendations. 
These are firmly based on replicated 
trials of many long-time fertility experi
ments.

Fertilizer use can also be complicated 
by past treatment such as the applica
tion of manure, plow down legume and 
non-legume residues, and the like. 
Agricultural College specialists are 
available to offer assistance in handling 
these situations.

Soil tests offer an additional tech
nique that will continue to be of much 
value for determining a fertilizer prac

tice which will insure highest crop 
yields at least cost.

What kind of fertilizer will you 
recommend? Use soil tests to help get 
the right answer.

Fig. 2 . Crop yields already have been reduced 
when these potash-deficiency symptoms appear. 
Soil tests backed up by proper fertilization would 
have increased yields and in some cases saved a 
good stand o f a lfa lfa .
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Soil Fertility . . .

( From page 26)

following corn when nutrient reserves 
have been restored according to soil 
tests.

Good Soil Samples Essential

Soil testing still requires some devel
opment and correlation with field ex
periments. Its value is attested by the 
number of tests being made in all parts 
of the country and the results that 
have been accomplished on farms. The 
weakest link in the soil testing program 
is poor samples. Laboratory methods 
are more accurate than field sampling. 
Too many samples are inadequate, or 
fail to be representative of the area to 
be tested. A poor sample can result in 
improper diagnosis of nutrient reserves 
and cause the use of improper treat
ment. For best results, a composite 
sample of at least six borings should be 
taken on each five acres (smaller area 
on high variable soils) and the average 
results from all samples of a field con
sidered in determining the soil treat
ment program.

Efficiency Necessary

Farmers are now in a cost-price 
squeeze. They receive less for what 
they sell and must pay as much as ever 
for what is purchased. The optimum 
use of fertilizers will continue to be one 
of the most profitable farm practices. 
Without adequate plant nutrient addi

tions, it may not be possible for many 
Missouri farms to produce crops at a 
profit if prices continue to decline. 
Fertilizers are applied by farmers to 
increase their earnings. Fertilizer use 
should be designed to return maximum 
profit to the user.

The upper solid line in the graph 
shows the additional increase in yield 
from nitrogen added to corn in over 
300 Missouri experiments where ample 
minerals were applied. The lower line 
shows the cost of the fertilizer. The 
distance between these lines is profit. 
The greatest return per dollar spent is 
slightly over 100 pounds of nitrogen 
per acre (Point P ). This type graph 
could be used to determine the ferti
lizer response of most crops on most 
soils.

Although the greatest return per 
dollar spent is at Point P, there is a wide 
range (from 60 lbs. of nitrogen to 140) 
where there is little difference in return. 
Applying too much fertilizer has about 
the same effect on profits as applying 
too little. Applying 50 pounds of 
nitrogen less than the most profitable 
rate would cut profits more than would 
the application of 50 pounds extra 
nitrogen. Applying 20 pounds too much 
or too little N would not appreciably 
affect profits. Cutting down on the 
fertilizer application with falling prices 
is “not playing it safe.” The extra 
nitrogen applied will give residual ef
fects on all but the most sandy soils in 
Missouri. The way to “play it safe” is 
to apply as nearly as possible the amount 
experimental data shows to be the most 
profitable.

Attention to All Crops

Most of our newer knowledge regard
ing the value of adequate fertility levels 
has been obtained on the corn crop. 
It appears that we can go little further
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in improving yields by adding fertility 
until varieties with higher yielding 
potentials are developed. Experimental 
results indicate that the same improve
ment can be made in most crops. We

should maintain the advances that have 
been made with corn, and strive to 
produce yields of soybeans, small grains, 
forages, and cotton comparable to 100 
or more bushels of corn.

Fertility of Georgia Soils . . .
(From page 12)

contain intermediate amounts, and 
show a definite downward gradient as 
one proceeds from the coast to the 
mountains. Two factors are probably 
responsible for these differences. (1) 
There is less phosphorus fixation in the 
Coastal Plain soils than in those of the 
other areas. It is known that soils of 
sandy nature, such as those of the 
Coastal Plain, fix less phosphorus than 
finer (or heavier) textured soils such 
as those found in the Piedmont, Lime
stone Valley, and Mountain areas. (2 ) 
The rate of phosphate fertilization has 
been heavier in the Coastal Plain than 
in other areas of the State; (Figure 3).

Fig. 3 .  Percentage o f  Georgia soils in yarious 
phosphate fe rtility  groups 1 9 4 5 -5 1 . Available 
lbs. P 2 O5  per acre. I . Lim estone Valleys and 
U plands; I I .  M ountains; I I I .  Piedm ont P la teau ; 
IV . Upper Coastal P la in ; V. Middle Coastal 
P la in ; V I. Lower Coastal P lain . Phosphate 
(P 2 O5 )  levels— L. Low, O to 6 0  lb s .; M. Medium, 
6 0  to 1 2 0  lb s .;  H. High, Above 1 2 0  lbs. * Lbs. 
P 2 O5  applied per acre during 1 9 4 5 .

Fig. 4 . Percentage o f Georgia soils in various 
potash fertility  groups. Available lbs. K 2 O per 
acre 1 9 4 5 -5 1 . I .  Lim estone Valleys and Up
land s; I I .  M ountains; I I I .  Piedm ont P la teau ; 
IV . Upper Coastal P la in ; V . Middle Coastal 
P la in ; V I. Lower Coastal P lain . Potash (K 2O) 
levels— L. Low, O to 1 2 5  lb s .; M. Medium, 1 2 5  
to 2 2 5  lb s .; H. High, Above 2 2 5  lbs. +Lbs. K 2 O 
applied per acre during 1 9 4 5 .

Potash

Potash, in contrast to phosphate, in
creases progressively from the Lower 
Coastal Plain to the Mountains. Avail
able potash generally occurs in larger 
amounts in soils of heavier texture 
than in soils of lighter texture. Al
though large amounts of potash ferti
lizers have been used in the Coastal 
Plain, the available potash content of 
these soils has not been increased to 
any extent. Rapid leaching, which 
occurs in sandy soils, apparently pre
vents an increase in potash content.
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Calcium

The available calcium level of Geor
gia soils is fairly low. The Limestone 
Valley and Uplands are better supplied 
with this element than soils of other 
areas in the State. The relatively high 
amount of available calcium in soils of 
the Limestone Valley and Upland area 
is a reflection of the parent material as 
well as the amount of limestone applied. 
Most of the samples which are classi
fied in the high calcium group have 
been limed recently.

Fig. S . Percentage o f Georgia soils in various 
calcium  fertility  groups 1 9 4 5 -5 1 . Available 
lbs. CaO per acre. I .  Lim estone Valleys and 
U plands; I I .  M ountains; I I I .  Piedm ont P la teau ; 
IV . Upper Coastal P la in ; V. Middle Coastal 
P la in ; V I Lower Coastal P lain . Calcium (C aO ) 
levels— L. Low, 0  to 5 0 0  lb s .; M. Medium, 5 0 0  
to  1 ,5 0 0  lb s .; H. High, Above 1 ,5 0 0  lbs. *L b s. 
lim estone applied annually per acre during the 
period 1 9 4 1 -4 8 .

As can be seen in Figure 5, the 
amount of limestone applied per acre 
of cultivated land in Georgia is small.

Sum m ary and Conclusions

Results of soil tests are used to group 
Georgia soils into different fertility 
levels. A greater percentage of soils 
have pH values within the medium 
acid range of 5.5 to 6.0 than any other 
range. Soils of the Limestone Valley 
and Upland areas have the highest pH 
values and also contain the greatest 
amounts of calcium. Coastal Plain and 
Piedmont soils contain less than 1.5% 
organic matter on an average, whereas 
the Limestone Valley and Mountain 
soils contain more than 1.5%. Avail
able phosphorus is higher in the Coastal 
Plain, but the reverse is true of potash 
when compared with other areas in the 
State. Phosphate and potash fertilizer 
applications are heaviest in the Coastal 
Plain areas. The sandy soils of the 
Coastal Plain tend to fix less phos
phorus than other soils of the State. At 
the same time they are inherently low 
in potash.

Based on the results obtained, phos
phorus applications in proportion to 

• potash should be reduced in the Coastal 
Plain area of Georgia. Using organic 
matter as a criterion, nitrogen applica
tions should be relatively high on all 
soils of the State, especially those of the 
Piedmont, Upper and Middle Coastal 
Plain. The rate of fertilizer and lime 
applied to all Georgia soils is low com
pared to the needs of the soils.

Some Aims of Soil Research

(From page 16)

nutrient inorganic ions adsorbed on, 
and exchanged to the root from the 
clay colloid according to their respec
tive activities there.

It was the aim of the research, using 
the colloidal clay technique, to study 
also the organic molecules in the soil.

The results in terms of ionic move
ments by calcium, for example, into 
the plant roots were particularly differ
ent when a large organic one like 
methylene blue was adsorbed on the 
clay as the ion accompanying the cal
cium. This organic molecule eliminated
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the differing degrees of calcium satu
ration as a factor in variable calcium 
uptake by the plant roots from a con
stant exchangeable amount in the soil. 
This was the first work demonstrating 
a different behavior by the exchange
able calcium on the clay when in com
pany with a large organic molecule ad
sorbed there. Other phases of this con
cept, or theory, of the behaviors of the 
ions adsorbed on the clay varying, not 
according to the amounts exchangeable 
but according to the company they keep 
with other ions (nutrient or non-nutri
ent) and even when the exchangeable 
amounts are constant, have now become 
so ramified and numerous when treated 
by only chemical procedures, that they 
may become still more numerous when 
measured by crop creations of com
pounds representing nutritional values 
for animals.

It was another aim of the research, 
using the colloidal clay technique, to 
study the influence of the variable com
position of the plant root on the move
ment into the root of different adsorbed 
ions from the suite of them on the clay. 
This demonstrated the much greater 
percentage of adsorbed and exchange
able potassium ions moved from the 
clay into the root when this was a 
legume in its physiological behavior be
cause of bacterial inoculation than when 
it was physiologically a non-legume in 
the absence of these symbiotic micro
organisms. It demonstrated also a much 
wider ratio of weights of plant tops 
to weights of roots under the former 
than the latter conditions. All this told 
us that legumes, representing a pro- 
teinaceous root with higher adsorbing 
energies than the non-legume roots with 
less of protein, will exhaust the soil- 
fertility to a much greater degree in 
a single crop than the non-legumes. 
The soils of Sanborn Field cropped to 
legumes in the rotation were depleted 
of their fertility much more rapidly 
than under rotations without legumes, 
the concept regarding legumes as soil- 
improvers notwithstanding. Naturally 
then the non-legumes can be grown on

the same soil for many more crop suc
cessions than the legumes. Whether the 
plant is producing mainly carbohydrates 
or is converting much of these into 
proteins is significant in many aspects 
connecting themselves with the suite 
of ions going from the soil into the 
roots and thereby into the plant.

Such differences in movements of the 
ions from the exchange complex of the 
soil into the root when protein pro
duction by microbial addition to the 
soil was responsible, illustrates the im
possibility of considering production of 
forage bulk as an index of what might 
be considered as efficiency of ions in 
their effects on plant growth. Soy
beans as non-legumes produced more 
hay per unit of exchangeable potassium 
taken from the soil than the soybeans 
as legumes. When potassium is ac
companied by the chloride ion in to
bacco fertilization, the yields are higher 
per unit of potassium than when used 
in the form of the sulfate. Shall we 
see the sulfate effective in producing a 
higher concentration of protein in the 
tobacco leaf and thereby respiring more 
carbohydrates to bring this about and 
prohibiting the high bulk of carbo
hydrates accumulated as yield? Shall 
some research aim to study tobacco for 
its possibly increased sulfur-containing 
amino acid content, namely, methio
nine, when potassium sulfate is the fer
tilizer rather than potassium chloride? 
Differences in the synthesis of the pro
tein for these fertility reasons may well 
be casually connected with the differ
ences in the quality of the tobacco 
recognized in connection with these two 
kinds of potassium fertilizers on to
bacco.

Wide differences in the amount of 
plant bulk resulting from a single unit 
of nitrogen illustrate well how widely 
what we might erroneously call effi
ciency of a nutrient element may vary 
according to the plant’s synthetic per
formances used in measuring that effi
ciency. According as the plant pro
duces more carbohydrate and more 
bulk, the efficiency of nitrogen as nu



44 B e t t e r  C rops W it h  P la n t  F ood

trient would be considered to go higher. 
According to the theory of Willcox, the 
maximum amount of nitrogen to be 
taken from an acre of soil should give 
over six tons of dry matter per acre in 
soybean forage; over thirteen tons per 
acre in corn; and almost fifty-six tons 
per acre in sugar cane, all of these from 
318 pounds of nitrogen, or ten baules of 
this element. It should be the aim of 
research to clarify the concepts of the 
services by nutrients coming from the 
soil, if yields of bulk of such wide 
ranges from the same application of 
nitrogen are possible.

Mineral Reserves in the Silt Separate
Become Available Nutrients under
Processing by Acid Colloidal Clay

The research aiming at clay prop
erties alone has shown this soil separate 
to be the seat of the chemo-dynamics 
of nutrition of plants (and microbes) 
growing in the soil. But it required 
only a few observations and tests of 
plant growth on colloidal clay media to 
demonstrate how much more rapidly 
the colloidal clay could be depleted of 
some active ions than of others. As 
much as 85 per cent of the exchange
able potassium was taken by a single 
legume crop. This suggested the theory 
of variable plant physiological perform
ances as a result of relatively different 
rates of fertility depletion for different 
ions by the same species of plants 
grown in continued succession on the 
same soil. This was likewise suggested 
for a single plant within its seasonal 
growth period.

It raised the question and hypothesis 
regarding the chemo-dynamics serving 
to restore the productivity of soils when 
“giving the land a rest.” It called for 
the belief in, and the study of, the silt 
separate as the mineral source of nu
trient ions, broken out of these reserve 
minerals rejuvenating the rested land. 
It called for the theory that the acid 
clay may be processing soil mineral 
fragments just as any acid would. It 
called up the concept that clay acids 
were processing limestones to make

their calcium and their magnesium 
active, and processing phosphatic rock 
to activate the phosphorus. In fact, this 
theory was the start of the concept of 
the degree of development of the soil 
as the major factor in determining the 
soil fertility and in linking the soil as 
a potential producer of proteins more 
closely with the climatic forces develop
ing soils from rocks and minerals.

A long list of theories, and these 
formulated into experimental tests for 
research, naturally resulted to concern 
themselves with the silt fraction of the 
soil. The silt deposits within the 
Missouri River bed, the loess deposits 
constituting the bluffs along that river, 
and the loessial mantle over glacial till 
extending northeastward away from 
the river in the line of the prevailing 
winds blowing from the Southwest, all 
suggest themselves as factors in ex
plaining the extended time period 
during which the Cornbelt soils have 
maintained their protein-producing 
capacity. The mineralogy of the soil 
is now a returning and revived research 
aim. Professor E. W. Hilgard, author 
of the early work on soils under date 
of 1914, recognized at that early date 
the mineral reserves in the silt more 
than he did the fertility adsorbed on 
the clay fraction, as the sustaining 
fertility of soils under a long period 
of regular productivity. Aided now 
by progress in the science of mineralogy, 
the colloidal clay acid comes into crop 
production via its action in processing 
the insoluble mineral reserves for sus
taining fertility as well as via the soluble 
compounds of the starter fertilizers it 
adsorbs and exchanges to the plant 
roots.

As the result of the specific aims of 
soil research just cited, the possible 
maintenance, then, of soil fertility 
comes into clearer comprehension when 
we visualize the chemo-dynamics of the 
clay fraction. This fraction of the soil 
serving as the “jobber,” is not only an 
adsorber and exchanger, but is also a 
processor of the raw minerals to keep 
the soil’s assembly line weathering the
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minerals and rocks so that the active 
inorganic nutrient ions are passed by 
exchange procedures from them to the 
clay and from the clay to the plant 
roots. Going in the opposite direction 
there is the hydrogen ion, possibly 
others, generated in the root’s colloidal 
atmosphere by root respiration to be 
taken by the clay and passed on to the 
silt fraction where it expands its activ
ities in decomposition of the minerals 
of this separate.

This concept of the chemo-dynamics 
delivering nutrient ions to the plant 
root from the mineral reserves in the 
soil, makes the climatic pattern of soil 
development as plant nutrition explain 
the ecological array of plant species, 
especially when these as legumes or 
other plants synthesizing proteins com
plete for animal nutrition more than 
mere producers of vegetative bulk are 
concerned. With an understanding of 
the wide variations occurring in the 
suite of nutrient ions active around 
the plant root, it becomes logical to 
direct research into the wide shifts in 
the ratios of carbohydrates to crude pro

teins and the shifts in the array of 
different amino acids within the same 
plant species resulting from the shifts 
in the ratios of exchangeable ions of
fered by the colloidal complex of the 
soil growing the crop. It is also logical 
to aim some research at the response 
by the growing animal bodies, by the 
animal reproductive processes, and by 
even human physiological processes, ac
cording to the varying fertility of the 
soil growing the feeds and foods by 
which these higher living forms are 
supported.

Just what soil research is aiming to 
do depends on the individual who is 
aiming. It will depend, not on a major
ity vote of any scientific body assem
bled, nor on agronomists grouped ac
cording to geographic, agricultural, or 
economic categories. Rather the aim 
of research will be higher as the vision 
of the researcher can be extended by 
more basic facts at his command for 
extrapolation of his thinking far enough 
into the unknown to bring maximum 
benefit to'agriculture and all that is 
dependent on it.

Peanut Production Trends in North Carolina
(From page 10)

it is anticipated that the State average 
will go up considerably during the next 
five years. Many estimates have gone 
as far as saying that the yield will be 
doubled by 1960.

T e n  S t e p s  for I n crea sin g  P e a n u t  
Y ields

1. Grow Peanuts in a R otation : A 
three-year rotation is essential for 
high yields year after year. In addi
tion to fertility gains, damage from 
insects, diseases, and nematodes will 
be reduced. Suggested rotation: 
cotton, corn, peanuts (small grain 
can be used). Tobacco and most 
varieties of lespedeza and soybeans 
build up nematode infestation. 
Avoid following peanuts behind one 
of these crops since peanut nema

tode infestations have recendy been 
found to be widely distributed in 
the soils of the peanut-producing 
area of the State.

2. H ave Your Soil T ested : This is 
the only way to find out if your 
soil has an adequate quantity of cal
cium and potash, the elements most 
heavily used by the peanut. Don’t 
guess how much your soil needs, 
have it tested and follow the recom
mendations.

3. Fertilization : Where soil tests are 
made, follow the recommendations. 
In general, applying adequate 
amounts of calcium and potash will 
be sufficient. Calcium needs may be 
supplied by applying lime prior to 
planting or by topdress applications 
of landplaster at early flowering
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time. Landplaster does not change 
the acidity of the soil. Landplaster 
should always be used in place of 
lime or potash-lime where the pH 
is above or approaching 6.3. Potash 
needs are more difficult to meet 
since in general there is no response 
to direct application. The best 
method of applying potash is to 
apply it to crops in a rotation pre
ceding peanuts. If this has not been 
done, other methods would be to 
broadcast 100-150 pounds of muriate 
of potash before breaking the land, 
or to apply on top of the row before 
peanuts come up. In areas where 
considerable quantities of a com
bination potash-lime material are 
being used, many fields are being 
over-limed. In most cases it is un
economical to apply these materials 
and also dangerous from the stand
point that the soil may be over
limed, resulting in reduced yields.

4. V arieties: Select a variety that has 
shown up well in your community. 
NC-1 and NC-2 have shown up 
well in all the peanut counties. In 
addition, NC-2 has shown consider
able resistance to Southern stem rot. 
Many farm stock varieties continue 
to produce high yields of good qual
ity nuts.* Regardless of the variety 
selected, all seed used for planting 
should be treated to protect from 
decay and damping-off organisms. 
Every 100 pounds of seed should be 
treated with one of the following 
materials: Arasan, 3 ozs; 2% Cere- 
san, 4 ozs; Yellow cuprocide, 4 ozs; 
Spergon, 4 ozs.

5. Spacing: Extensive experiments 
have shown that increases up to 600- 
800 pounds per acre have been ob
tained by narrow row spacing with 
both bunch and runner peanuts. 
With the bunch variety, the rows 
should be as close together as can 
be handled by equipment down to 
24 inches. The row width of 42 
inches commonly used with runner 
varieties may be reduced to 36 
inches. The final stand with both

bunch and runners should be from 
7 to 9 inches in the row.

6. Cultivation: Flat cultivation 
should be practiced wherever pos
sible since it reduces damage by 
Southern stem rot considerably. 
Early cultivation with a rotary hoe 
is very effective. This machine per
mits fast cultivation and for best re
sults should be operated at least at 
a speed of 5 miles per hour. Begin 
cultivation with a rotary hoe before 
the plants emerge from the soil and 
continue at four to five-day inter
vals until the plants begin to bloom. 
The use of sweeps with the rotary 
hoe is more effective in keeping the 
middles clean.

7. Control Soil-borne Insects: In 
areas where soil-borne insect dam
age is known to be severe, insecti
cides should be applied to the soil. 
The use of Aldrin or Heptachlor 
at the rate of* 2 pounds and IV2 
pounds per acre respectively has re
sulted in increased yields and im
proved nut quality. For best re
sults, this material should be applied 
before the first cultivation. It can 
be applied either in granular or dust 
form. The material must be thor
oughly mixed with the soil in the 
fruiting zone. Forty pounds of 5% 
dust or 100 pounds of 2% dust is 
sufficient to treat one acre.

8. Apply Landplaster E arly : As an 
insurance factor against “pops,” the 
use of 400 pounds of landplaster per 
acre is recommended. This mate
rial should be broadcast directly on 
the plant. Cover the entire row. 
Landplaster is neutral and does not 
change the acidity of the soil. It 
is a quickly available source of cal
cium and must be placed on the 
soil when peanuts are forming to be 
most effective. Since calcium is not 
translocated in the plant, landplaster 
applied on one side of the plant 
will have very little effect on the 
nuts forming on the other side.

9. Dust fo r  L e a f  spot C ontrol: Use 
325 mesh sulfur or 325 mesh sulfur
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plus 4%  copper at the rate of 20 
pounds per application. The first 
application, July 1-10, with two 
more aplications at 14-day intervals. 
Dust washed off within 24 hours, 
should be repeated as soon as pos
sible. To obtain greatest returns, 
the fields of dusted peanuts should 
be harvested 7 to 10 days later than 
the undusted plants. Vines should 
be wilted at least one-half day and 
free from rain and dew when 
stacked.

10. H arvesting: Use all labor-saving 
devices adaptable to your conditions. 
Many of the diggers on the market 
will do a good job of digging and 
stacking. Use good stack poles 
with slats 15 to 18 inches off the 
ground to hold peanuts up and 
allow air circulation. Permit vines

to wilt before stacking. Hay and 
nuts will cure faster and brighter. 
New mechanical methods for har
vesting hold great promise for re
duction in labor in the near future. 
With most varieties, under normal 
conditions, it has been found that 
a period of 5 to 5 x/i  months is re
quired for peanut production. This 
means that peanuts planted the first 
of May will be ready for harvest 
during the first part of October. 
Unusual weather conditions will 
change this period to some extent. 
But in all cases, representative plants 
in the field should be examined at 
frequent intervals near the harvest 
time. And harvesting should not 
begin until the maximum number 
of pods are mature.

Fertilizers Give Life 

to Tired Orchards

Fe r t i l i z e r s  can do a lot to put
life back into a tired orchard, accord

ing to tests under way in Door County, 
Wisconsin. Frank Gilbert, Supervisor 
of the Branch Agricultural Experiment 
Station at Sturgeon Bay, reports that 
a complete fertilizer has perked up 
orchards in that area.

Gilbert reports that fertilizers make 
apple trees grow faster and generally 
improve the size of the fruit. Ade
quate fertilization produces darker green 
leaf color, thicker leaves, more terminal 
growth, much larger fruit buds, good 
fruit size and finish, and better fruit 
color. Combinations of nitrogen-phos- 
phorus-potash were better than nitro
gen alone. Mulching sometimes seems 
to make fertilizers more available.

The orchards in these fertilizer tests 
were generally “problem” orchards. 
One, in particular, was so poor that the 
owner was considering selling or clear
ing it. The fruit set was very light,

there was almost no terminal growth, 
and the leaves were small and dis
colored. Gilbert started the fertilizer 
program in this orchard in 1950. The 
trees aren’t recovered completely yet, 
but the orchard looks a lot better than 
it did. He has started similar tests in 
the Bayfield area.

Potassium fertilizers can correct “curl 
leaf” in young cherry trees within one 
or two seasons, Gilbert says. Cherry 
curl leaf has been corrected by appli
cations of 0-0-60 fertilizer plus am
monium nitrate. With only nitrogen 
fertilization, curl leaf became more 
serious.

There’s also some indication that 
phosphorus in the fertilizer is helpful. 
During the two years of the tests, trees 
receiving some phosphorus along with 
the nitrogen and potassium have grown 
somewhat better than trees that received 
only nitrogen and potassium.
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Complete Program Needed 

for Top Yields

Fe r t i l i z e r s  alone will not give
you maximum production on your 

farm. Combine them with good soil 
management practices for top yields.

A. L. Lang, Agronomist at the Uni
versity of Illinois, explains good man
agement as including lime, legumes, 
manure, and plenty of plant food. He 
says such a program has increased corn 
yields as much as 69 bushels an acre 
on Illinois soils.

In tests during the past four years, 
corn yields averaged 91 bushels an acre 
in a livestock system of farming when 
good management was practiced on six 
light-colored soils. This was 69 
bushels over untreated land, which 
averaged 22 bushels an acre. Grain

systems on the same fields resulted in 
an increase of 62 bushels an acre.

On seven dark-colored soils, good soil 
management increased yields from 56 
to 109 bushels an acre. In grain sys
tems the yield was 100 bushels even.

In 68 farmer trials over a three-year 
period, Lang reports that fertilizer ap
plied hit or miss gave an increase of 22 
bushels an acre. The treatment in
cluded 80 pounds of nitrogen an acre. 
This increase is, of course, profitable. 
However, Lang says farmers are often 
satisfied with this relatively small in
crease and fail to cash in on the big 
money by not putting all scientific 
knowledge to work in a complete, 
over-all management program.

Well-managed Farms 

Will Be Profitable

BARRING catastrophe, well-managed 
farms will be profitable in 1954 in 

spite of fears raised by surpluses, lower 
prices, and high costs.

Economic conditions are important, 
of course, but the most profitable ad
justment for the Illinois farmer this 
year is the same as always—adjustment 
of his crops to the quality of his land.

P. E. Johnston, University of Illinois 
farm economist, reports that’s what a 
study of hundreds of Illinois farm rec
ords show. He offers one guiding prin
ciple to follow in making this adjust
ment: Grow as many acres of the high
est value crops as your farm can stand 
and yet keep erosion under control.

According to the records, corn has 
the highest value, followed in order by 
soybeans, clover, wheat, and oats. At

prices expected in 1954, you can look 
for about these profits per acre: $30 for 
70-bushel corn, $24 for 32-bushel soy
beans, $10 for two-ton clover, $9 for 
29-bushel wheat and $4 for 48-bushel 
oats.

Profits are figured on $1.35 for corn, 
$2.30 for soybean, $22 for clover hay, 
$1.80 for wheat and 70 cents for oats. 
Johnston figures profits on the basis of 
records kept by cooperators in the de
tailed cost research project at the Uni
versity, which has been continuous since 
1912.

Profit, he says, is the income left after 
paying all costs for labor, management, 
and fertilizer to replace plant foods used 
by the crops, plus all expenses for ma
chinery and land.
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A New Spray . . .

(From page 14)

Fig. 3 . Chlorotic sorghum growing on alkaline calcareous soil. A 2 0 -fo o t length o f the row in the 
center o f  the picture was sprayed with citric-iron  sulfate solution. I t  was severely ch loro tic  before 
spraying.

luctant to advise acidulation. An or
chard or field crop is rarely completely 
chlorotic. This is illustrated in Figure 1. 
This photograph, shows a field of sorg
hum in which the three rows in the 
center of the picture are badly chlorotic 
while on both the left and right there is 
little or no chlorosis. In such cases the 
cost of treating the whole field, before 
planting, let us say with one ton of 
sulfur per acre, would involve an un
reasonable expense just to cure a con
dition in a limited area. Chlorosis is 
also often limited to seasonal variations 
and appears only at certain times of the 
year.

That heavy sulfur applications can be 
successful in some cases in illustrated 
in Figure 2. The crop here is Boer 
love grass. The border on the left was 
treated with one ton per acre of sulfur.

The border on the right is a check, un
treated, area. Even in this case where 
the comparison is so striking there are 
certain times of the year when the un
treated plants, on the right, show prac
tically no chlorosis.

Sprays
In view of the above highly involved 

problems many have abandoned soil 
treatments, on a field scale, in favor of 
sprays. Spraying the leaves with dilute 
solutions of micro-nutrient element salts 
has proven successful in many instances 
although the cure is only temporary. 
The citrus industry in Florida and the 
pineapple industry in Hawaii are out
standing examples.

In Arizona, sprays have not given 
satisfactory or encouraging results and 
this is believed to be due to the arid
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climate. Spray solutions fail to stick 
on the leaves or to spread thoroughly 
over the leaf surface.

New Type of Spray

From a study of this problem a new 
kind of spray has been developed and 
it has been tried with great success on 
a number of chlorotic plants. Tests 
have been made as occasion arose since 
194 r . The base solution of this spray 
is x per cent citric acid solution contain- 
i».g a trace of detergent as spreader. 
To this base solution 1 per cent iron 
sulfate, 0.5 per cent manganese sulfate, 
and 0.25 per cent zinc sulfate are added 
but in most cases, in Arizona, only the 
iron sulfate is needed. The amount of 
citric acid or micro-nutrients may be 
varied if too strong or too weak for 
some plants. Also in some severe cases 
of chlorosis more than one spraying 
may be necessary.

Citric acid buffers the spray solution 
at a weakly acid reaction, develops a

syrupy adhesive consistency as it spreads 
and dries, and appears to enhance entry 
into the leaf tissues. When citric acid 
is not added to the spray solution, the 
solution either does not stick to the 
leaves or it forms into balls or bubbles 
on the surface of the leaf.

Ordinary spray solutions have been 
particularly unsuccessful with plants 
belonging to the grass family. An 
example of the efficacy of the spray 
containing citric acid is illustrated in 
Figure 3. This represents a badly 
chlorotic field of sorghum in which 
about 20 feet of the middle row, shown 
in the picture, was sprayed once with 
a solution containing 1 per cent citric 
acid and 1 per cent iron sulfate to 
which a trace of detergent had been 
added. This single spray treatment 
changed these plants from chlorotic to 
dark green. This represents the first 
case in which we have obtained a re
sponse on sorghum in Arizona with 
spray solutions.

Make Mine Milk
(From page 5)

tween butter and margarine. Also in
volved is the fact that margarine qual
ity has been improved and the prohibi
tion against the sale of yellow margarine 
exists only in Wisconsin and Minne
sota, leaving the big centers of popula
tion without these trade restrictions.

If and when, on the other hand, pro
motional results can be obtained for the 
whole milk industry similar to those 
which have boosted the consumption of 
solids-not-fat, we may begin to see a 
far more encouraging situation develop. 
This country now uses more than 70 
per cent of the non-fat solids in the 
total milk produced for human con
sumption. Prior to World War II not 
more than 50 per cent was sold to con
sumers, over half of the solids being fed 
to calves, pigs, and chickens.

Four years ago national distribution 
of non-fat dry milk solids in convenient 
consumer packages began and a vigor

ous educational effort kept step with 
the merchandising. By 1953 about 100 
million pounds of this product of the 
cow were taken off the shelves.

It wasn’t spoken about so loudly then, 
but in 1947 and 1948 the dry milk busi
ness had been swollen by war demand 
so much that the government actually 
bought about one third of the total out
put of non-fat dried milk solids. It 
might well have been the only fair 
thing to do. The government encour
aged tremendous dairy plant expansion 
in the powdered field during the war 
years, remember.

Traditionally and emotionally, the 
average dairyman and his processors 
have been dead set against much if any 
government barging into their baili
wick. They were used to such pro
grams as eradication of tuberculosis 
(after they got converted to the need) 
and later, brucellosis control. But this
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last malady led to a wholesale slaughter 
of dairy cows in 1934-35 under a newly 
hatched plan to start with Bang’s dis
ease where they left off with T B . Soon 
after World War II began, dairymen 
vehemently opposed taking special 
checks from the government as incen
tives and as partial replacement of feed 
costs, and they hated the idea of sub
sidizing fluid-milk consumers on a few 
big fluid-milk markets. However, they 
finally bowed to custom and dire neces
sity and accepted the so-called bonus 
with a wry face.

From then on the die was cast. Ex
cept for five years during World War 
II and part of 1948, purchases of dairy 
products to maintain price supports 
have been made by the government. It 
had one feature as a workable item of 
value al the time. This was the food- 
stamp plan, wherein about 70 million 
pounds of butter were disposed of to 
needy families just as the war opened. 
The penny-a-pint school-milk program 
was also begun in May 1940. In the 
last instance the milk habit for schools 
has been adopted with success by the 
National School Lunch so that large 
amounts of surplus dairy wares have 
been utilized in the best and most ap
proved fashion.

Every dairyman I have met wants his 
product used, not stored away to de
teriorate and lose value while people 
forget the milk and butter habit. Yet 
he has heavy investments and such high 
producing cattle on good feed and pas
ture that he simply can’t “let go” and 
quit. He was reared in the old-fash
ioned belief that it is good to provide 
an abundance. He is having a darn 
tough time trying to unlearn that an
cient doctrine.

He wonders and has considerable ten
dency to pin high hopes upon the baby 
crop with its 7,000 new mouths to feed 
every single day in this country. But 
meanwhile he has calf crops coming on 
also and pressing debts to defray and 
immediate dilemmas to meet and solve. 
He can’t kid himself along on wishful- 
thinking statistics, much as he feels that

F E R T I L I Z E  W I S E L Y  
GROW M O R E - G R O W  
BI GGER
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a more complete coverage of 
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tecting the presence of chemicals 
detrimental to the soil 
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testing and interpreting the re
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Com m ercial Simplex Soil Test 
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sizes. W rite  to d ay  for a  free  
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the long-time future for milk is much 
better than we think.

Maybe he hears some sure-shot wise
acre propose that we attack the surplus 
butterfat problems by working to breed 
a strain of dairy cows that will test 
about 2 per cent butterfat on normal 
yields of milk. He laughs that one off 
because he feels that new discoveries 
are still going to be made that will 
prove the great superiority of milk fat 
over vegetable oils, and he isn’t ready 
yet to throw in the sponge and begin 
to crawfish. He won’t buy any nega
tive program. He’s seen them fail 
before.

The worst punishment in this sag
ging dairy picture—if it lasts—will fall 
on the poorest prepared and equipped 
milker on one hand and the dairyman 
with an extremely high, rigid invest
ment in facilities. The fellow without 
much chance to turn his talents else
where and the chap at the other ex
treme, who has plunged deeply and 
needs a firm price as well as heavy 
volume to exist well, these may be the 
ones that finally cut some off the sur
plus. But who will buy their cows— 
the butcher or another dairyman?

TH E old wheeze that we hear so 
much—more efficiency and greater 
economy—has been dinned at dairymen 

so often that they can’t get any thrills 
out of this oft-mentioned adjustment. 
There are just too many forces operat
ing in the direction of bigger milk flow 
to make the “cheaper production” route 
look like a bonanza.

It isn’t merely the dairy farmer who 
is tied up in this new puzzle picture. 
Whole communities and vast industries 
are likewise much involved. They rise 
or fall with him, and so does the soil 
itself. Soil conservation is a partner of 
livestock enterprises, a far closer one 
than with grain or cotton or tobacco. 
What happens to the welfare of the 
dairyman must sooner or later be evi
dent in his soil. If some plan might be 
devised that would offer incentives for 
soil maintenance as a requirement in

our programs, there is a chance that 
the fretting over parity levels would 
diminish.

As it is, the payment of firm support 
prices for crops that make up the work
ing tools of a livestock feeder imposes 
certain hardships on the latter. Dairy
men realize that and maybe it’s the chief 
reason why they don’t like to take 75 per 
cent when the grain grower can get 90 
per cent of parity. This kind of a divi
sion of attitudes and objectives doesn’t 
seem to be the nicest sort of situation 
for agriculture.

I am glad to ndte that my dairy 
friends, for the most part, have aban
doned their old, silly ideas about meet
ing active competition, which is perhaps 
one deep root they must dig out. In 
former times it was seldom thought ad
visable to tell the cream producer 
frankly that his product stank to high 
heaven, and that the new competing 
spread was not axle grease or filthy stuff, 
but a wholesome food that had come to 
stay.

Finally, he has learned the lesson so 
long held away from him by his leaders. 
He is organized to produce excellent 
manufactured products and has a force 
of trained people to sell it for him on a 
national scale. He has quit the back
woods era of suspicion and provincial
ism and emerged as a gifted and well- 
trained producer of just about the most 
invaluable food we now produce for 
human use.

If I knew the dairyman less throughly 
and had less faith in his integrity and 
ability to make adjustments against 
grave and perplexing problems, this 
would be an hour of discouragement for 
me. On the contrary, I believe that the 
future carries more rich promise for the 
producer of high-grade milk than any 
of the progressive years that have passed 
since the real dawn of dairying in the 
1890’s. This roadblock that stops the 
milkman for the moment will soon be 
removed. And he will do it largely on 
his own initiative and courage—not on 
free advice and political shenanigans.
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FREE LOAN OF EDUCATIONAL FILMS

The Am erican Potash In stitu te  will be pleased to  loan to  educational 
organizations, agricultural advisory groups, responsible farm  associa
tions, and m em bers of the fertilizer trade the m otion pictures listed 
below. This service is free except for shipping charges.

FILMS (ALL 16 MM. AND IN COLOR)

The Plant Speaks Thru Deficiency Symptoms (Sound, running time 25 min. 
on 800-ft. reel.)

The Plant Speaks, Soil Tests Tell Us Why (Sound, running time 10 min. on 
400-ft. reel.)

The Plant Speaks Thru Tissue Tests (Sound, running time 14 min. on 400-ft. reel.) 
The Plant Speaks Thru Leaf Analysis (Sound, running time 18 min. on 800-ft. reel.) 
Save That Soil (Sound, running time 28 min. on 1200-ft. reel.)
Borax From Desert to Farm (Sound, running time 25 min. on 1200-ft. reel.) 
Potash Production in America (Sound, running time 25 min. on 800-ft. reel.)
In the Clover (Sound, running time 25 min. on 800-ft. reel.)
In Canada: The Plant Speaks Thru Deficiency Symptoms 

The Plant Speaks, Soil Tests Tell Us Why 
The Plant Speaks Thru Tissue Tests 
The Plant Speaks Thru Leaf Analysis 
Borax From Desert to Farm  
Potash Production in America

DISTRIBUTORS

Northeast: Educational Film Library, Syracuse University, Syracuse 10, N. Y.

Southeast: Vocational Film Library, Department of Agricultural Education, 
North Carolina State College, Raleigh, North Carolina.

Lower Mississippi Valley and Southwest: Bureau of Film Service, Department 
of Educational Extension, Oklahoma A & M College, Stillwater, Oklahoma.

Midwest: Visual Aid Service, University Extension, University of Illinois, 
Champaign, Illinois.

West: Department of Visual Education, University of California, Berkeley 4, 
California.

Department of Visual Education, University of California Extension, 
405 Hilgard Ave., Los Angeles 24, California.

Department of Visual Instruction, Oregon State College, Corvallis, Oregon. 
Bureau of Visual Teaching, State College of Washington, Pullman, Wash

ington.
Canada: Canadian Film Institute, 172 Wellington Street, Ottawa, Ontario.
For the Province of Ontario: Distribution Services, Ontario Agricultural College, 

Guelph, Ontario.
IMPORTANT

Requests should be m ade well in advance and should include inform a
tion as to  group before which the film is to be shown, date of exhibition  
(alternative dates if possible), and period of loan.

Request bookings from your nearest distributor.
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AVAILABLE LITERATURE

The following literature on the use of fertilizers in profitable soil and 
crop management is available for distribution. We shall be glad to send 
these upon request and in reasonable amounts as long as our supply lasts.
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Grass on the Cattlem an’s Team  
P -4 -5 3  Learning How to  Make Profits from  
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perity
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A farm boy said to his brother, 

1 “Reuben, how would you get a girl 
to marry you?”

Reuben answered, “Well, if she don’t 
I want to, you can’t; but if she does, 
\ there ain’t hardly no way to prevent it.”

# # #

*  *  #

An elderly man sat on the park 
bench, muttering to himself. Anxious 
to be helpful, a second bench sitter 
said: “You seem terribly worried.
Can I help you?”

“Oh, my, no. Excuse me, please,” 
explained the old gent. “I didn’t 
realize . . . it’s just that, well, for 20 
years after World War I, we tried to 
get things back to normal; and ever 
since World War II, I ’ve been bothered 
by two great fears. First, that things 
may never get back to normal; and 
second, that they already have.”

* # #

A Scottish undertaker, irritated by

S his slow payers, telephoned to one of 
them who had not paid the last instal
ment on his mother-in-law’s funeral 
and said: “See here, if that five shil
lings isn’t paid on Saturday, up she 

\  comes.”

“I wouldn’t worry so much about 
that girl if I were you,” the man 
consoled his friend. “Remember when 
a woman says ‘No’ she means ‘Maybe.’ 
And if she says ‘Maybe’ she means 
‘Yes.’ ”

“I know,” replied the other, “but 
what does she mean when she just says 
“Fooey?’ ”

During his speech, a politician 
noticed an old lady down front who 
appeared most interested in his words. 
Afterwards, he greeted her and solicited 
her vote.

Looking him in the eye, the old 
lady said, “Well, sir, you are my 
second choice.”

The politician thanked her and asked 
cheerfully, “Who is your first choice?”

“Oh,” she replied, ‘just anybody.”
\

*  *  *

He was one of those tourists who 
liked to brag about the number of 
miles covered in a day. As the evening 
wore on they passed motel after motel 
with the “No Vacancy” sign out. 
Finally, the little woman remarked, 
“I know we’ll find one soon, dear . . . 
people are starting to get up.”

# # #

Sailor—“Hiya, Babe?”
Girl—“Sir, just because you are in 

uniform, don’t think you can make 
friends on a public street with a 
strange girl who lives at 1746 Mish- 
mosh Avenue, telephone Main 1802.”

The bar was crowded with Martini 
drinkers. After quite a few rounds, one 
of the customers suddenly staggered, 
turned and fell flat on the floor. “That’s 
what I like about Joe,” remarked one 
of his companions, “he always knows 
when he’s had enough.”
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B OR AX restores lost boron to soil

Y es, B o rax does restore lost Boron to  
soils. . .  the Boron that is so essential 
to  fine, healthy crops and big yields. 
A lth o u g h  th e  a m o u n t  o f  B o r o n  
required is extremely small, its impor
ta n ce  is co m p a ra b le  to  N itro g e n , 
Potash and the other essential plant 
foods. D on’t let a  Boron deficiency in 
soil cause crops to  dwindle and plants 
to  grow puny. U se Fertilizer Borates, 
the low-cost fertilizer grade o f  B orax, 
to  restore the boron—then watch the 
yields o f  alfalfa, pasture crops, and 
m any vegetable, field and fruit crops  
as well, increase and improve in quality I

F e r t i l i z e r  B o r a t e  (equivalent to 
approximately 93% Borax) and F e r 
t i l i z e r  B o r a t e - H i g h  G r a d e  (equiva
lent to approximately 121% Borax) 
co m e in fine m esh fo r ad d itio n  to  
mixed fertilizer, or coarse mesh for 
d irect ap p lication  w here req u ired . 
This m aterial saves you im p o rtan t  
money in cost o f  transportation, stor
age and handling, etc., because water 
content is held to approximately 24%  
water (5 mols). County Agents or State 
Experim ental Stations should be con
sulted for detailed recommendations. 
W rite today for literature!

•  P.O. Box 229 
East Alton, Illinois

•  1st Nat’l Bank Bldg. 
Auburn, Alabama

I i M t f r n c n n m  o p  p a j k w s - m  p m iii u a m -  m c v m i  p r o d u c t s

PACIFIC COAST BORAX CO. I
D I V I S I O N  OF B O R A X  C O N S O L I D A T E D .  L I M I T E D

100 PARK AVINUI l l t l  LUMSIR STRUT t l O  SHATTO PL ACS 
NSW YORK IF , H.T. CHICAGO IS , ILLINOIS LOS ANOILU S, CAUf.
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THE PLANT 
SPEAKS

71 fo u r-reel series of 16 mm., sound, color films 
which m ay be booked independently or in 

any com bination. T hey m ay be used to best ad
vantage when shown at least one day ap art and 
in the follow ing sequence:

T H E  P L A N T  S P E A K S  T H R U  D E F I 
C IE N C Y  S Y M P T O M S  pictures soil deple
tion, erosion, and deficiency sym ptom s on 
plants. (Running tim e 25 min. on 800-ft. 
ree l.)

T H E  P L A N T  S P E A K S , S O IL  T E S T S  
T E L L  U S W H Y  depicts taking soil sam ples 
on the farm  and the in terp retation  of soil 
tests . (Running tim e 10 min. on 400-ft. reel.)

T H E  P L A N T  S P E A K S  T H R U  T IS S U E  
T E S T S  shows the value of tissue testing and 
the procedure for testing plant tissues in the 
field. (Running tim e 14 min. on 400-ft. reel.)

T H E  P L A N T  S P E A K S  T H R U  L E A F  
A N A L Y S IS  evaluates leaves in plant grow th  
and leaf analysis in determ ining fertilizer  
needs. (Running tim e 18 min. on 800-ft. reel.)

W e shall be pleased to loan these films to agri
cultural colleges, experim ent stations, county  
agents, vocational teach ers, responsible farm  
organizations, and m em bers of the fertilizer  
trade.

O T H E R  16MM. C O LO R  F IL M S  A V A IL A B L E
In  the Clover Save That Soil
Potash Production in Borax from Desert

America to Farm

IM P O R T A N T
R equests for bookings should be 

made through the distributors as 
listed on page 54 of this issue.

American Potash Institute
1102 Sixteenth S treet 
W ashington 6, D. C.
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High and Mighty

T 1 H E teaching of vocational agriculture has quietly forged ahead to a 
•■• place where its volume and value are serving as a mighty force to 

supplement the educational and demonstrational efforts of the regula
tion cooperative agricultural extension service. Because of this, it’s time 
we said something about this high school arm of power that is reaching 
out to improve its practical services to the farm communities of the 
country. It’s truly a “high and mighty” educational movement. The 
latest figures this scribe has seen indicate that there are more vocational 
agriculture instructors—about 10,700—than members of the entire pro
fessional extension force of county agents, or farm advisers, and the 
home demonstration agents and 4-H club agents.

Included in the estimated number of 
vocational agriculture teachers are those 
who handle regular day classes in high 
schools for students, as well as the ones 
who teach adult and young farmer 
classes, but not the veteran trainers. 
That these high school exponents of 
good farming are usually well-trained 
and educated gentlemen is without

question. Most of them have college 
degrees in agriculture and science, plus 
to some extent a certain amount of nor
mal school pedagogical training on the 
side. Thus they not only know modern 
farming fairly well or exceptionally so, 
but the majority of them are farm- 
raised and schooled more or less in
skillful teaching methods.

3
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Naturally, here and there, are seen 
fellows with less ability and punch than 
the average. They are not as effective 
as they might be in reaching the hearts 
and minds of teen-agers— the chaps who 
face their 18th year with a greater re
sponsibility toward their country’s serv
ice than most of the generations of 
youth experienced before.

Right here let’s jump into a little pool 
of nostalgia a minute. Nostalgia and 
reviewing the past are not just the privi
lege and the weakness of aged gentry. 
They should be used—as they usually 
are—to mark guide lines and take time 
measurements in the pathway of prog
ress.

YOU were probably one of the old- 
timers like me, who went to second

ary schools where any suggestion of 
breaking the dead routine of the back
bone studies with some sensible and 
workable pointers, to get a glimpse of 
future jobs, usually got slapped down 
hard by the board and the principal. 
More than that, as I recall those high 
school terms, most of the best students 
among the boys were fellows from 
farms. However, the percentage of the 
boys living on farms who managed to 
get parental consent to take time out 
winters to attend high schools was 
pretty blamed small.

Now maybe there was a reason for 
that, perhaps not a good one, but strong 
enough to sever connections in general 
between the bright kid from the coun
try and what education the high school 
then offered. His folks simply felt 
that there was little for him to receive 
in city high schools except some extra 
flourishes in history and language and 
a fling at algebra and geometry. Of 
course, in those simple days of agricul
ture things had not grown so complex 
and scientific, and our contact with “for
eigners” was not a necessity—except 
that we could pick up some of their 
language by neighborhood affiliations.

Give a chap a stub pencil and the 
smooth side of a board out near the 
corn crib and he could do all the ready 
reckoning and estimating he was

obliged to do. And, thank you, the art 
of ordinary countrified arithmetic was 
the pride and joy of the seventh and 
eighth grades of the district school. 
Why lose a farm hand and take a long 
chance of causing a boy to wean him
self from rural life by sending him to 
the high school town? He usually had 
to stay there all week, too, as even 10 
miles was no cinch to travel twice a 
day.

But those were the days when each 
farmer went his way alone, had little 
time for new advanced “theories,” and 
ignored the part that a sound education 
could play in successful agriculture. It 
was likewise before the advent of the 
industrial and commercial force which 
today links the businessman and his 
best interests directly to the welfare of 
the farmer.

SINCE the vocational agriculture de
partments have developed to be a 

universal influence in better farming, 
better business, and better living, and 
since the spectacular growth of the Fu
ture Farmer chapters and the classes 
held for youths and adults not in school 
have expanded, the case is different. 
It means that businessmen are definitely 
in gear with the daily doings and the 
hopes and plans of the vo-ag classes.

Businessmen are deeply interested in 
giving encouragement to programs in 
the schools that are intended to develop 
stronger and well-trained rural leaders. 
They want to promote such new enter
prises and methods as seem to be adapt
able, and that multiply the power of 
the individual farmer to meet his obli
gations. They stand behind these mod
ern things because it is the best way 
to maintain live and alert country towns 
and sustain them as trading and cul
tural centers.

It may be a blend of public spirit 
and self-interest. Whatever it is, it 
works. We have seen many business
men, implement dealers, repair houses, 
service agencies, and manufacturers mix 
right in with the high school vo-ag 
groups in giving instructions and dem
onstrations, sponsoring fairs and con
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tests, and acting positively sometimes 
as members of local boards of educa
tion.

Above all, these business leaders like 
the whole spirit and concept behind the 
FFA  and the technique and aims of 
vo-ag teaching. They usually realize 
that we have a responsibility to produce 
good American citizens first—men of 
broad good will who cherish the finer 
traditions of our country in more than 
a hollow gesture.

Take the ideal set forth in the FFA 
Creed, matching that of the foundation 
secured in 4-H club work:

“I believe in the future of farming 
with a faith not born of words, but 
deeds . . . achievements won by the 
present and past generations of farm
ers; in the promise of better days 
through better ways, even as the better 
things we now enjoy have come up to us 
from the struggles of former years.”

It is no idle boast to believe that in 
many ways, every day these vo-ag high 
school departments are rendering a con
structive service through a vital exten
sion program. It bears no such official 
title or label. It’s in-school teaching 
mosdy, as contrasted with after-school 
and adult education systems kept in mo
tion by the state agricultural colleges 
and experiment stations with the aid 
of increasingly large federal funds.

Leaving out for a moment the prob
lems involved with non-school class- 
work that seem to be growing, let’s give 
full credit to the high schools for reach
ing thousands of youths just on the

threshold of active farming. The vo-ag 
teachers are not dealing with juveniles 
any longer and the tactics and technique 
that seem to get by fairly well with the 
age groups dominating 4-H work do 
not usually achieve equally good results 
when applied to regular students in day
long periods of instruction.

Incident and example profusely evi
dent in the wake of sound high school 
vo-ag courses illustrate the firm effects 
that the work has had and is still hav
ing on soil conservation, animal hus
bandry, farm engineering, and rural 
leadership. It takes hold of the boy 
as he begins to have a real growing 
sense of responsibility, when he sees 
manhood right around the corner with 
all its duties and opportunities to be 
true to his family, his future, and his 
community.

Moreover, it actually makes the farms 
where these boys work into practical 
demonstration areas. Parents are happy 
to have their sons take this vital interest 
in agriculture, and willingly give to 
them and their teachers a large share 
of the deserved credit for advance
ments made and losses reduced.

O closer relationship probably exists 
in agricultural extension work in 

general than between the good vo-ag 
teacher and his student and the stu
dent’s family. Late messages from 
headquarters seem to indicate that a 
big test of a more helpful system of 
extension for individuals straight “down 
the road” is going to be made. One 
Illinois county agent reported that he 
undertook to visit with every farmer 
in several townships this past winter, 
going right from place to place without 
skipping. From a casual reading of 
his impressions, one gets the firm idea 
that this extension man met a great 
many farmers he had never reached be
fore.

Over in Michigan in a few areas 
they are installing township county 
agents. This is an echo of the sug
gestive message again put out at head
quarters. If the township system works 

( Turn to page 51)
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Fig# 1 . Amounts and proportions o f  a lfa lfa , red clover, alsike, and tim othy varied according to  
soil treatm ents* Mostly weeds with some tim othy on untreated soils. Newton Soil Experim ent

F ield , Ju ne 1 9 5 3 . See T able 111 and Fig. 3 .

So You Want to Grow Alfalfa?
P. £.

Department of Agronomy, University of Illinois, Newton, Illinois

TH E drouth year of 1953 sold many 
more farmers on the value of alfalfa 

in hay and pasture mixtures. The 
ability of alfalfa to withstand drouth 
conditions has made livestock men and 
grain farmers alike more determined 
to grow it successfully on their own 
farms.

Alfalfa is naturally a deep-rooted 
crop, and when given a fair chance, we 
find its taproots extending deep into 
the subsoil. This enables it to utilize 
water far beneath the surface which

cannot be reached by shallow-rooted 
clovers. Scattered alfalfa plants, which 
remained green and supplied forage 
in spite of drouth and the blistering hot 
sun, were very conspicuous in many 
virtually barren and brown pasture 
fields. Alfalfa, when once established 
on fertile soils, can take hot, dry 
weather. Also alfalfa seedlings us
ually survive a drouthy first season bet
ter than red clover, alsike, or ladino 
clover.

There have been many alfalfa fail-
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ures in southern Illinois in the past; 
however, lone farmers here and there 
have been growing successfully this 
“Queen of Legumes.”

Past Failures
Past failures have been blamed on 

the moon, wet feet, hard winters, and 
other causes too numerous to mention. 
Actually, lack of ample and balanced 
fertility is the real cause for most fail
ures on the clay pan soils of southern 
Illinois.

These soils have a tight clay subsoil 
which does not allow rapid penetra
tion of water. Such soils are also 
originally acid, low in phosphorus, and 
depleted in potassium, unless these con
ditions are corrected through plant food 
and limestone applications.

For the past 30 years alfalfa has been 
seeded and grown successfully in hay 
and pasture mixtures on properly 
treated plots at several long-time soil 
experiment fields conducted by the 
University of Illinois. The results have 
been excellent on those plots receiving 
combinations of limestone, phosphates, 
and potash.

Seeding Failures

Many farmers fail with alfalfa and 
clover stands because they do not meet 
the exacting fertility requirements 
necessary, especially in unfavorable sea
sons, judging from the long-time re
sults and observations on our experi
mental fields. In 1953 some farmers 
complained of clover seeding failures 
during the dry season, but in the same 
neighborhoods excellent stands could 
be found where growers had followed 
soil test results and applied ample 
plant foods to their soils. Even on 
limed land, a deficiency of either phos
phorus or potassium may lead to seed
ing failures in dry seasons, winter 
heaving during prolonged periods of 
freezing and thawing, and result in a 
predominance of grasses in the final 
hay or pasture.

Balance Gives Legumes

The multiple-deficiency gray silt 
loams of southern Illinois must have 
limestone, phosphates, and potash to 
produce both high yields and good 
quality hay.

Fig* 2 . Potash with limestone and phosphate (L P K ) , on right, produced more legumes. W ith 
only lime and phosphate (L P )  on le ft , tim othy predominated* Newton Soil Experim ent Field,

Newton, 111., Ju ne 1 3 , 1 9 5 0 .
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The total hay yields on key plots at 
several Soil Experimental Fields are 
shown in Tables I and II. Note that 
single treatments are less effective than 
when the same amounts of limestone, 
phosphates, and potash are combined.

But total yields alone do not tell the 
whole story of benefits of the treat
ments on hay quality as well as yields. 
Marked differences in the proportion of 
legumes in the final hay harvested, due 
to various treatment combinations, are 
noted year after year.

The differences in hay quality are 
easily observed, but difficult to evaluate, 
except by tedious separation of species, 
plot by plot. Fig. 1 shows the results 
of such crop separation studies on four 
plots at the Newton Soil Experimental 
field. This is the actual hay which 
came from 1/1000 acre, or about 43.5 
square feet, from each plot.

See data in Table III, from two ex
perimental fields, for 1953 total yields 
and percentages of various species on 
certain plots.

But the actual differences in hay 
values due to both more hay and more 
legumes are well illustrated graphically.

See Fig. 3, as well as the photo, Fig. 1.
The mixed hay seedings on the clay 

pan experiment fields are made about 
March 1 on small grains, mostly wheat. 
A mixture of alfalfa, red clover, alsike, 
and timothy is seeded crosswise of all 
plots in the series. This mixture lets us 
see this battle of the species, and points 
the way to increase the survival of al
falfa on our farms.

Battle of the Species
The seesaw battle between legumes 

and grasses, as noted continually on 
experimental plots, leads to interesting 
questions from farmers. It is not un
common for growers to comment that 
their grass-legume seeding has resulted 
in a predominance of grass, or vice 
versa. Why?

Alfalfa wins out in the battle of the 
species only on those soils which have 
received adequate soil treatments. This 
legume gives a high-protein hay for 
high-producing livestock, and makes a 
beneficial contribution to the physical 
conditions of both surface and sub
surface soils.

A summary of general conclusions

T a b l e  I . — F o u r - y e a r  a v e r a g e  a n d  1 9 5 3  m ix e d  h a y  y i e l d s  o n  k e y  p l o t s  a t  f o u r  
lo n g - t i m e  S o i l  E x p e r i m e n t  F i e l d s  c o n d u c te d  b y  t h e  U n i v e r s i t y  o f  I l l i n o i s ,  o n  

GRAY SILT LOAM SOILS. TREATMENTS STARTED ABOUT 1 9 1 2 .

Mixed hay yields, first cutting only, in tons per acre

Treatments* NEWTON OBLONG TOLEDO EWING

4-yr. Av. 1953 4-yr. Av. 1953 4-yr. Av. 1953 4-yr. Av. 1953

None................ .22 0 .41 .29 .48 .09 0 0
R L P K ............. 2 .45 2.11 2 .18 2.21 2.03 2.06 1.50 1.87
R -P K 1.35 .69
R L -K .............. 1.10 1.14 1.68 1.33 1.26 .75 .82 1.41
R L P - ............... 1.96 1.13 1.73 1.41 1.30 .71 1.00 1.50
R L — ............... 1.29 1.31 1.06 1.09 1.19 .75 .82 1.59
R -P - .88 .42
R —K ............... .20 0 .58 .55 .82 .09 0 0
R ....................... .17 0 .51 .36 .44 .09 .02 0

*  Key to Treatments:
R— Crop residues returned, cornstalks, soybean haulm, wheat straw, and second growth hay.
L— Limestone, total of 10 to 12 tons since 1912, to keep pH about 6.3. Relimed about every 10 years, 
p— Rock Phosphate, total of 4 tons during 1912-1934 period, and none since.
K— Potash equal to 50 lbs. K 2O per acre per year average.
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I
Fig. 3 . Showing actual yields and proportions o f different species resulting from  mixed hay 

seeding on variously treated plots. Newton and Toledo Soil Experim ent Fields. Ju n e  1 9 5 3 .

from these studies and observations 
might be about as follows:

1. Without lime, few legumes sur
vive. But lime alone is not 
enough.

2. Single nutrients are less effective 
than combinations when more 
than one is limiting. Treatment 
must be adequate and balanced 
according to the need.

3. Timothy takes over when avail
able potassium is so low that 
legumes cannot grow normally.

4. Alfalfa requires both high phos
phorus and high potassium avail
ability to compete with red clover.

5. Manure may not supply enough 
potash on these soils. Potash in 
addition to manure often gives a 
greater proportion of legumes.

6 . When the right combination of 
limestone, phosphate, and potash 
is added, there is a normal dis
tribution of legumes and timothy.

There are seasonal variations in the 
proportions of legumes dominating on 
the adequately treated plots. In dry 
summers, more alfalfa seems to survive 
the year of seeding, so the hay crop the

next year will have a greater propor
tion of alfalfa. During a moist season 
the year of seeding, the red clover and 
alsike seem better able to compete with 
the alfalfa, and the next season more 
clovers will be found in the hay.

M anure A lone Inadequate

Extra potash applied on one half of 
plots which have received manure once 
every four years for 40 years gives a 
greater proportion of legumes as com
pared to timothy in most seasons. The 
timothy seems to predominate during 
the latter half of the growth period on 
manured sections without additional 
potash. Manure is applied equal in 
weight to dry matter removed in the 
previous rotation. The amount repre
sents what a livestock man might be 
able to conserve and return to his soil. 
On low-potash soils where little potash 
is applied in the rotation, the resulting 
manure may contain less than the 10 
lbs. K 20  equivalent as ordinarily 
credited to well-preserved manures 
from high-potash conditions.

Fig. 4. shows the effect of extra 
potash on manured plot at Oblong Soil 
Experiment Field.
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Treatm ent Improves Soil Conditions

Unlimed plots on experiment fields 
often remain so soggy and wet during 
May that they cannot be plowed until 
a week or more after complete treat
ment plots (L P K ), where deep-rooted 
legumes grow, should be plowed and 
planted to corn. No doubt part of this 
early drying effect on plots with 
legumes is from actual respiration of 
water. But a long-time indirect benefit 
from the deep-rooted legumes is ap
parent on the soil structure of both the 
plowed layer and unplowed subsur
face soils. A more rapid penetration 
of water during and after rains is obvi
ous on those plots with treatment com
binations which grow highest yields of 
legume hays. Corn yields on such plots 
have been relatively high even in dry 
seasons, probably due to water conserva
tion and increased nitrogen availability 
from the active organic matter.

Rotation Affects Structure

After 20 years of comparing two 3-

year rotations at Oblong, that is, corn- 
soybeans-soybeans vs. corn-soybeans- 
wheat with an alfalfa and sweet clover 
catch crop, a marked benefit from the 
latter rotation is now evident on physi
cal conditions and water penetration 
rates.

The differences in soil structure 
under these two rotations show up 
especially during and following heavy 
rains on freshly plowed soils. The 
soil from the corn-soybeans-soybeans 
rotation disintegrates more quickly and 
runs together, resulting in a compact 
surface. But where the second year of 
soybeans was replaced by wheat with a 
legume intercrop, the plowed furrow 
slice retains a more granular structure 
and runs together less during heavy 
rains.

The same variation in soil structure 
conditions can be noted in early sum
mer following rains on freshly culti
vated corn or soybeans. And water 
penetration differences have been dem
onstrated by soil profile studies.

{Turn to page 40)

F ie . 4 . Extra potash, on right, in addition to manure, lim estone, and phosphates, gave a greater 
proportion o f legumes. More tim othy on le ft h a lf o f plot, without potash. Oblong Soil Experi-

ment F ield , Oblong, 111., Ju ne 12 , 1 9 5 0 .



Fig. 1 . A w ell-fertilized ladino cover crop in a Pennsylvania orchard. Increasing acreages of 
apple orchard are being planted to ladino. The fertilization  under orchard conditions is identical 
with that o f  fertilizing ladino clover in pastures.

The Fertilization and Liming 
of Pennsylvania Fruit Soils

P. B. JHLrfer 
Department of Agronomy, Pennsylvania State University, State College, Pennsylvania

Fe r t i l i z a t i o n  is a very essential
part of the broader problem of sound 

management of our fruit soils, that pro
vides for the maximum control of the 
soil and water resources on suitable sites 
for a permanently productive fruit in
dustry. This is important for several 
reasons, not quite so critical, as yet, in 
the production of most of our other im
portant crops. Within any area the 
acreage of first-class orchard or vine
yard sites is limited. In few lines of 
crop production are as many environ
mental factors liable to exert their in
dividual and combined effects. The 
weather has a year-around influence on 
the orchard and vineyard. The same 
is true for living organisms ranging in

size from the viruses to deer as causes 
of trouble to fruit growers.

Fruit trees and grapevines have a 
well-known tolerance for a wide va
riety of soil conditions. But they do 
best in deep, well-drained, yet moisture- 
retentive soils of high fertility.' Unfor
tunately, fruit soils with these charac
teristics must be located on sufficiently 
steep slopes to provide for adequate air 
drainage during severe frost periods. 
Years of clean cultivation of the soil 
throughout the growing season in or
chards and vineyards have permitted a 
greatly accelerated rate of physical, 
chemical, and biological deterioration 
to take place. Thus, overcultivation has 
led to a loss of organic matter, progres-

1
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Fig. 2 .  Pounds o f N, P 2O 5 , and K 2 O contained 
in the annual production o f fru it, leaves, and 
wood o f a good crop o f  apples.

sively poor tilth, soil erosion, and mois
ture problems of varying degrees of se
verity in a disturbingly high proportion 
of those sites presently used for fruit 
production. Acre yields have declined 
in proportion to severity of damage to 
any given location. This is or should 
be of concern to the fruit processing in
dustry with large capital investments 
in those particular areas where produc
tive fruit soil sites are the basis for 
their present and future existence.

What can be done to prevent further 
deterioration of present sites and to im
prove existing soil conditions? This 
can be accomplished by the use of the 
following basic soil and water conserva
tion practices:

1. Contour planting and tillage, or at 
least cross slope tillage in existing 
orchards.

2. Necessary water control, ranging 
from the location and installation 
of level or graded terraces as inter
ceptors of uncontrollable surface 
runoff, to crop residue manage
ment which aims to hold moisture 
from rain or irrigation where it 
belongs for effective use by the 
tree or vine.

3. Fullest use of sods, cover crops, 
and mulches for surface protection 
and the improvement of soil tilth.

4. Strict attention to the improvement 
and maintenance of a biologically 
active organic matter fraction in 
the soil.

5. A farsighted soil fertilization pro
gram designed to satisfy the an
nual nutrient requirements of the 
plant for maximum production, 
but also to make some investment 
for the future productivity of the 
site.

What have we learned about the fer
tilization of fruit trees and grapevines 
and the soils on which they are grown? 
An extensive amount of information has 
been accumulated as a result of experi
mental investigation, observation, and 
experience.

What have the experimental results 
shown? Of the so-called major or 
macro elements, nitrogen has been the 
one and often the only fertilizer element 
that seems tp have had any direct effect 
on growth and yield, at least during the 
early years of the investigation. It is 
not too difficult to understand why this 
is so. Years of clean cultivation have 
accounted for a marked loss of organic 
matter, which contains practically all of 
the soil’s reserve supply of nitrogen, 
by increased rate of decomposition 
and/or removal by erosion. Continu
ous stirring of the upper 2 to 4 inches 
of the surface soil keeps this layer al
most devoid of roots because it dries out 
so quickly and because roots venturing 
into this layer are soon cut off and 
chopped up by cultivating implements.

B e t t e r  C rops W it h  P la n t  F ood

APPLES 
400 BU. PER A.
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Fig. 3 .  Pounds o f N, P 2 O5 , and K 2 O contained 
in the annual production o f fru it, leaves, and 
wood o f a good crop o f peaches.

Where sods and annual cover crops are 
used, these plants usually have first 
chance at any available nitrogen or 
moisture in the immediate surface layer. 
Consequently, both cultivated and sod 
orchards have only a fraction of the
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Fig. 4 . Pounds o f N, P 2 O5 , and K 2 O contained 
in the annual production o f fru it, leaves, and 
wood o f a good crop o f grapes.

total nitrogen-containing layer of the 
soil available to them. The thinner the 
surface soil, the smaller this fraction 
becomes and vice versa; thus, the high 
degree of correlation between depth of 
topsoil on well-drained sites and the 
size, growth, and yield of the tree or 
vine.

Since fruit trees and grapevines are 
perennial plants, their root systems have 
years of opportunity to grow into and, 
if conditions are desirable, remain to 
occupy rather completely that volume 
of surface and subsoil allotted to them. 
Thus, the annual needs of most fruit 
plants for all the other essential ele
ments which they secure from the soil, 
except nitrogen, have been met by draw
ing upon the reserve supply of available
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Fig. 5 . F ru it spurs from  trees receiving different treatm ents: Upper row— check— no fe rtilise r ; 
second row from  trees receiving nitrogen on ly ; third  row from  trees receiving nitrogen, phosphoric 
acid , and potash.

nutrients throughout the soil by an ef
fective root system. Deficiencies of the 
other elements do occur in certain areas 
and in certain seasons as a result of a 
low total reserve supply of a given 
nutrient, a high degree of fixation, pH, 
drought, or poor uptake due to ion 
antagonism or the ion exchange capaci
ties of the roots themselves.

For years the only fertilizer element 
recommended for fruit trees and vines 
was nitrogen. If the addition of phos
phorus, potassium, or calcium was rec
ommended, it was for the benefit of 
the cover crop because marked improve
ment in the growth of the cover crop 
often resulted from the use of these 
elements with and sometimes without 
nitrogen. The results of the more re
cent fruit fertilization experiments, 
where generally larger amounts of the 
different nutrient elements have been 
used, are somewhat more variable with 
respect to the individual or combined 
effects of the elements studied.

Those areas in which fruit plants are 
now beginning to register a response to 
potassium, magnesium, and boron have 
reached the stage where the capacity of 
the soil to supply the required amounts

of these elements for maximum produc
tion is becoming limited. The cumula
tive removal of the essential nutrients 
by cropping and erosion may be ap
proaching and has actually reached the 
point in many orchards and vineyards 
where fertilization will have to supply 
a larger proportion of the future needs 
of the fruit plant for the major and in 
some cases the trace elements as well.

Most fruit soil management programs 
have allowed for a greater removal of 
all the essential elements by the crop 
except nitrogen than have been returned 
to the soil in crop residues or by fer
tilization. This may have been an ex
pedient and often profitable practice. 
It was not, however, good fruit soil 
conservation because it could only lead 
to eventual deterioration in site produc
tivity.

In Table I an attempt is made to 
evaluate our present fertilization recom
mendations for apples, peaches, and 
grapes in terms of the amounts of N, 
P2O5, and K 20  removed in fruit, 
leaves, and wood during a good crop 
year. This is not an effort to suggest 
what a satisfactory fertilization program 

( Turn to page 42)



Nutrient Balance Affects 
Cnrn Yield and Stalk Strength

Bf 3LL J!. 3uLr
Division of Agronomy, Texas Agricultural Experiment Station, College Station, Texas

AN outstanding example of the need 
for proper balance between ferti

lizer nutrients in applied fertilizer was 
illustrated by a recent fertility corn 
study at Prairie View A & M College 
of Texas, Prairie View, Texas. The 
effect of improper nutrient balance on 
corn growth was evident by visual nu
tritional deficiency symptoms, and with 
some ratios severe plant lodging was 
present by approximately 100 days after 
planting.

The relative amounts of nutrients 
that are available for plant growth de
pend on the plant species, soil, and 
climatic conditions. The control of the 
relative amounts of grass and clover in 
a pasture mixture by nutrient balance 
is well known. This general principle 
is well illustrated by the type of vege
tation found under native conditions.

Use of Factorial T est

The farmer is interested in a ferti
lizer program that affords a means of 
arriving at the most profitable amount 
and ratio of nitrogen, phosphorus, and 
potassium to use on a given crop for a 
given cost-price ratio between nutrients 
applied and marketable crops produced. 
One method now being used in Texas 
to help farmers solve this problem is 
the use of the factorial design in ferti
lizer experiments. A factorial test 
allows all levels of each nutrient to be 
applied with each level of the other 
nutrients used in the study. For ex
ample, a 120-pound rate of nitrogen 
was applied alone, with 40 pounds of 
phosphorus, with 40 pounds of potas
sium, and with 40 pounds of both phos

phorus and potassium. The same was 
true for all other rates of each nutrient.

A fertility test of this type was con
ducted with corn on a sandy Gulf 
Coast Prairie soil at Prairie View A & 
M College from 1951 through 1953. A 
soil test indicated this area to be very 
low in all three of the primary fertilizer 
components: nitrogen, phosphorus, and 
potassium. A factorial design of four 
rates (0, 40, 80, and 120 pounds per 
acre) of nitrogen (N ), and three rates 
(0, 40, and 80 pounds per acre) each 
of phosphorus (P 20 5) and potassium 
(K 20 )  was used. Each soil area re
ceived the same fertilizer treatment 
every year of this study. That is, if a 
plot received 40 pounds of nitrogen in 
1951 it also received 40 pounds again 
in 1952 and 1953. Forty pounds of 
nitrogen and all of the phosphorus and 
potassium were applied simultaneously 
with planting. This fertilizer was 
placed in a band approximately four 
inches to one side and four inches 
below the seed. Those plots which 
received more than 40 pounds of nitro
gen per acre were sidedressed about six 
weeks after planting. This nitrogen 
was placed about 12-14 inches to the 
side of the row and 5-6 inches below 
the surface level.

Deficiency Symptoms

A complete list of the different com
binations and levels of nutrient ratios 
used in this test is shown in Table I 
along with the data for yield of grain 
and the percentage of broken or lodged 
plants. A plant was not considered 
lodged unless the stalk was broken be-

15
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Section A Section B Section C

Pounds Per Acre of N, P^Og, and ArO 

Fig. 1 . The effect o f  nitrogen and potash on grain yield and lodging o f corn.

F ig . 2 .  The type o f lodging encountered when the corn received no potash. Fertilized with 
1 2 0  lbs. o f nitrogen and 4 0  o f phosphate, 3 4 %  o f the corn lodged. The yield was only 4 0  bushels

per acre.
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T a b l e  I . — A v e r a g e  Y i e l d  a n d  L o d g in g  
i n  C o r n  f r o m  V a r i o u s  A p p l i c a t i o n s  o f  
N i t r o g e n ,  P h o s p h o r u s ,  a n d  P o t a s s i u m  

D u r i n g  1 9 5 1 -5 3

Pounds per acre
Bu/Acre

%
Lodged
PlantsN P*Os K»0

0 0 0 29 54
0 0 40 40 34
0 0 80 50 28
0 40 0 34 42
0 40 40 49 23
0 40 80 56 24
0 80 0 47 35
0 80 40 53 22
0 80 80 55 20

40 0 0 28 64
40 0 40 44 39
49 0 80 46 39
40 40 0 34 63
40 40 40 55 32
40 40 80 58 22
40 80 0 35 66
40 80 40 54 33
40 80 80 60 27

80 0 0 28 69
80 0 40 37 39
80 0 80 44 41
80 40 0 30 77
80 40 40 53 32
80 40 80 56 32
80 80 0 33 69
80 80 40 58 36
80 80 80 59 30

120 0 0 29 53
120 0 40 47 49
120 0 80 41 36
120 40 0 32 67
120 40 40 55 37
120 40 80 57 33
120 80 0 31 70
120 80 40 53 39
120 80 80 58 34

low the ear. All grain was harvested 
by hand so that lodging did not cause 
a yield reduction due to ears on the 
ground being left in the field.

Visual nutritional deficiency symp
toms were present within six weeks 
after planting. The deficiency symp
toms became more evident as the plants 
aged. The two pictures (Figs. 2 and 
3) show some of these conditions at

the roasting ear stage or slightly later. 
Figure 2 shows the type of lodging en
countered along with the visual potas
sium deficiency symptoms. Figure 3 
shows the effect of potassium on ear 
development and size of the plant. The 
plant receiving a complete fertilizer had 
two well-developed ears, while on the 
plant without potassium, the ears were 
small and not filled completely to the 
tips. The stalk diameter of the plant 
where no potassium was applied was 
about Vz that of the plant with potas
sium applied.

The average yields of grain for the 
three years varied from a low of 28 
bushels to a high of 60 bushels per acre. 
From the data in Table I it is seen that 
the unfertilized check area produced 
29 bushels of corn with 54% of the 
plants being lodged. The three rates 
of nitrogen (40, 80, and 120 pounds 
per acre) when used alone did not give 
any increase in grain production above 
the check area. Nitrogen and phos
phorus used together were not effec
tive in increasing grain yield, while 
these combinations resulted in the 
greatest amount of stalk lodging, being 
77% when 80-40-0 was used. The 
lowest rate of lodging, 20% , was asso
ciated with the application of 80 
pounds per acre of both phosphoric 
acid and potash. This treatment pro
duced 55 bushels of corn per acre. The 
application of 40 pounds of nitrogen at 
planting with the above rates of phos
phoric acid and potash resulted in a 
5-bushel increase in grain yield, or 60 
bushels, while increasing lodging by
7%.

The tendency for nitrogen to increase 
lodging and for potash to counteract 
that effect is well illustrated in Figure
1. Obviously all combinations used in 
the test cannot be shown, so only those 
containing 80 pounds per acre of phos
phoric acid and varying rates of nitro
gen and potash are graphed. In Sec
tion A, with no potash used, nitrogen 
reduced grain yields and increased 

( Turn to page 40)



Tung Culture Finds a Place 
in South Mississippi

B f J 4 . B . V a n J e rfo J

Department of Agronomy, Mississippi State College, State College, Mississippi

T HAT portion of the South long 
known for its beautiful forests and 

landscapes, and known to many as the 
“Piney Woods,” is now producing an 
important crop that many other sec
tions are unable to produce. This crop 
is tung oil. Because there was a definite 
need in this country for the valuable 
oil that tung nuts provide, this crop 
has taken its place in the land-use 
pattern in several states near the Gulf 
of Mexico.

The oil made from the kernels of 
tung nuts is used in the production of 
paints, varnishes, and other products. 
It satisfied a need for a quick-drying 
oil, and the demand naturally placed 
the tung crop in a favorable economic 
position. As a result, people who had 
faith in this crop and planted the 
seedlings on land suitable for tung trees 
have found the well-managed orchards 
quite profitable.

Tung was imported from China 
about 50 years ago as tung seed (3 ). 
These seeds were planted and dissem
inated by the U. S. Department of 
Agriculture and were tried by State 
Experiment Stations and some private 
cooperators. As a result of these early 
trials, tung trees seem well adapted to 
the Southeastern States where the grow
ing season is long and warm, the soils 
are suitable, and the rainfall is plentiful.

The first successful commercial or
chard was planted in Florida in 1924 
(5 ), and some large-scale plantings fol
lowed in the late twenties. A few years 
later, extensive orchards were estab
lished in Alabama, Georgia, Louisiana, 
and Mississippi. After establishment

and success of these orchards a definite 
Tung Belt developed, which now ex
tends from northern Florida to eastern 
Texas. Since the tung tree is sensitive 
to frost, the width of this belt is limited 
to from 50-100 miles north of the Gulf 
of Mexico. See Fig. 1.

The climate over the entire belt is 
mild and humid with a long frost-free 
period each year. During the winter, 
or dormant season, the tung trees can 
withstand and often get quite a lot 
of cold weather. This type of climate 
is suitable for tung oil production and 
the growers have not had any serious 
disease or insect problems thus far.

Generally speaking, the soils found 
over the Tung Belt developed from 
leached, rather recent coastal plain de
posits of sand, gravel, clay, and shale 
that tend to be low in native fertility. 
Those soils that developed from the 
coarse-textured materials, sands, and 
sandy clays are usually well-drained, 
permeable, and have depth sufficient for 
the production of deep-rooted plants. 
The soils that developed from the fine 
clays and shale tend to be shallow, im
pervious, and poorly drained. The tung 
tree is a deep-rooted plant and is rather 
particular about the soils on which it 
grows.

Sensitive to Soil Conditions

In soil development, which is one 
of Nature’s great and noble processes, 
many things happen that help to deter
mine the properties of the evolving 
soil, and much time is required. During 
the course of soil development, a mass 
of mineral materials is gradually

18
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Fig . 1. The Tung Belt is located in the lower part o f the Coastal P lain  where the clim ate is mild
and the rain fa ll is abundant.

changed from a heterogeneous mass 
into a definite body. This unit is called 
a soil profile and is made up of layers 
or horizons varying in thickness and 
other properties. Therefore, the gen
eral nature and the adaptability of a 
soil for the production of crops are 
governed by the characteristics of the 
layers (horizons) making up the profile 
and not by the surface alone. Many 
widely different soils may have surface 
layers that are similar. Thus, one must 
consider the properties of the various 
layers making up the profile when se
lecting land for different crops. Since 
the production of tung is a long-time 
enterprise and a long-term investment, 
the importance of the soil on which the 
trees are planted cannot be over
emphasized. Many sad and costly 
mistakes were made in the early days 
of tung production by planting or
chards on soils that were not suited for 
this type of plant. The following soil 
factors are important in the success of 
tung production:

Soil texture is that property of the 
soil that is governed by the size (coarse
ness or fineness) of its particles. These 
particles are classified into three groups

which are sand, silt, and clay. Sand is 
the largest group of particles and clay 
is the smallest. The clay fraction is

SOU. P R O F IL E  W ELL SUITED  FO R  TUNG T R E E S  
Depth

0 - 12 "

A - Surface soil-loose 
|«| fine sandy loam

12-44"

44-72"

- Subsoil-Red,Brow n 
or Yellow friable 
sandy clay loam 
with weak blocky 
structure. This 
layer can be pene
trated easily by 
water and plant 
roots.

C - Soil or Parent Ma
teria l-lo o se , p e r
meable or light 
sandy clay loam

Fig. 2 . Tung trees are quite sensitive to soils on 
which they are grown. The soil should he deep, 
well-drained, perm eable, and on an elevation high 

enough to provide a ir drainage.
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HIGH ond 
DRY, STEEP ■ DRY SANDS 
SHALLOW SOILS

n_ Truck ■
DEEF? W ELL- ! WELL DRANED 

LOW, WET SOILS 'SHALLOW, POORLY DRAINED DRAINED SOILS SLOPING SOILS 
©  ©  ' S O ILS ®  ®  0 © ©

Fig . 3 . Tong orchards have been successful on the deep, well-drained, sloping land, and th is crop 
has a definite place in  the land-use pattern* O ther uses are more profitable on the shallow, poorly 

drained and shallow, tough soils* (Courtesy o f  D r. O* T* Osgood)

very important, but like salt on an egg, 
too much clay in a soil is just as bad or 
worse than not enough. The most 
desirable textures for cultivated crops, 
including tung orchards, are mixtures 
of sand, silt, and clay which form tex
tures like sandy loams, loams, silt 
loams, and clay loams. The texture 
of the subsoil is especially important 
since it governs other profile properties.

Soil depth  may be thought of as the 
distance that roots, air, and water can 
penetrate freely into the soil. Some of 
the layers formed in the soil during 
soil development are cemented together 
and become quite hard. These layers

are called hardpans. Other layers are 
extremely high in clay and are known 
as claypans. Still other soils may be 
shallow over a rock or water table, both 
of which would prevent the penetra
tion and development of plant roots. 
Any of these layers, or a water table 
might render a soil unsuitable for the 
long-time investment of tung produc
tion. An effective soil depth of 36 
inches or more is required for the best 
production of tung oil. Some soils with 
hardpans or other tight layers at less 
depth will produce tung fairly well 
provided such soils are on slopes suffici
ent to take care of surface water.

Soil drainage is the movement of 
excess water off and through the soil. 
There are two kinds of drainage. Some 
water runs off the soils and is called 
external, and some percolates through 
the soil layers and this is called internal 
drainage. Drainage and soil aeration 
are associated, and one can get a gen
eral idea of the internal drainage of a 
soil by the color of the subsoil. This 
relationship is as follows:
Color of Subsoil Drainage Conditions

ig. 4* A com plete fertilizer is needed the first 
ew years to produce a tree capable o f producing 
igh yields o f fru it* These trees were planted 

on a soil suitable fo r  deep-rooted plants*

Well or Good 
Moderately well 
Fair

Somewhat poor 
Poor

Red 
Brown 
Yellow 
Pale yellow 

and mottled 
Grey

The internal drainage is influenced by
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the texture, structure, permeability, etc., 
and is associated with soil depth. The 
external drainage is regulated by the 
slope of the land.

Well-drained soils that have sufficient 
clay in the profiles usually have a high 
water-holding capacity and can with
stand droughts fairly well. The tung 
tree requires a lot of water, but is sen
sitive to excess moisture. The soils 
that are planted to tung orchards 
should, therefore, be moderately well 
to well-drained as well as have suffi
cient depth.

Slope or topography is defined as 
the configuration of earth’s surface or 
just the lay of the land. In addition 
to removing the excess surface water, 
slopes have another value in tung or
chards. This is the drainage of cold 
air from the high land into the low 
areas which decreases the frost hazard. 
Tung trees do well on slopes ranging 
from almost level to sloping or land 
that can be safely cultivated. Flat 
land is often associated with shallow 
hardpans or other layers and is not gen
erally suited for tung trees.

The chemical properties involving 
plant nutrients (fertility), soil reaction,

etc., can be taken care of by applica
tions of fertilizers and lime. If the 
above physical properties are over
looked, however, the orchard may fail 
completely.

Soils that are well suited and safe 
for the production of tung should 
possess the following characteristics:

Good depth (36 inches or more)
Fairly good to good internal 

drainage
Medium texture (both surface and 

subsoil)
Slopes almost level to sloping
Good moisture relations.

Some specific soil series that have these 
characteristics include Ruston, Orange
burg, Red Bay, Greenville, Norfolk, 
Faceville, Tifton, Carnegie, Gainesville, 
and similar soils. These soils have little 
or no restrictions in the profiles to 
hinder root development. A soil pro
file well suited for tung and other 
deep-rooted plants is shown in Fig. 2. 
The place tung occupies in the land-use 
pattern can be seen in the chart in 
Fig. 3. Other soils with hardpans or 
impervious layers 24-30 inches deep 
have proved satisfactory for tung trees

F if*  5# This 1 ,000 -acre  orchard failed completely* The seedlings were planted on Susquehanna 
soils* The few rem aining poorly developed trees stand as evidence o f the serious mistake of planting 

tung on the wrong land. (A m erican Tung News P h o to )
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Fig. 6 .  Soils that are not suited fo r  tung trees will produce good pasture. Tung trees failed on the 
land where the cattle  are grazing fescue and white clover. In the background tung trees are growing 

well on land suitable fo r them . (A m erican Tung News P hoto)

when on slopes sufficient to remove the 
excess surface water. Some of these 
soils are Ora, Dulac, Franklinton, and 
Savannah.

Soils that are too wet, too shallow, or 
for other reasons not suited for tung 
production are Caddo, Susquehanna, 
Pheba, Leon, Bladen, Blanton, and

similar ones. They have other profit
able uses and should never be planted 
to tung.

As pointed out before, the parent 
materials from which the soils of the 
Tung Belt developed were low in plant 
nutrients. Consequently, the soils that 
are planted to tung are low in native
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Fig . 8 . A tung orchard is a beautifu l scene when in bloom . These trees are about 1 6  years old.
(Courtesy o f W. W . K ilb y )

fertility. This means that the tung 
grower must apply nitrogen, phos
phorus, potash, lime, and minor ele
ments as needed by the developing tung 
trees. As would be expected, young 
trees do not need the same kinds and 
amounts of fertilizer as older trees in 
full production.

After the land has been well pre
pared and terraces and contours con
structed to prevent excess soil erosion 
and provide water disposal, the seed
lings are planted on the contours at 
the rate of about 100 per acre. The ob
ject of the fertilizer applications for the 
first few years is to produce a good 
healthy tree. A standard mixed fer
tilizer, like 5-10-5, is recommended in 
the spring after the seedlings are 
planted at the rate of 14 to 1 pound 
per tree. As the tree becomes older, 
the fertilizer ratio is changed to fill 
the needs of the plant, and about 1 
pound per year of age should be added. 
In other words, a 5-year-old tree would 
need 5 pounds of 12-8-8 fertilizer, or 
its equivalent. Later when the trees 
are mature and producing two or more 
tons of nuts per acre, the ratio should 
be changed again so that more potash 
will be applied.

Table I gives the approximate re
quirements of tung trees for plant nu
trients in the various states.

The main product of the tung crop 
is oil, and naturally the potash require
ment is high. Since the price of a ton 
of tung nuts is determined by the oil

Fig. 9 . A fertilizer high in potash is necessary 
fo r tung nuts high in oil content. (M ississippi 

Experim ent Station P hoto)
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Fig . 1 0 . Cultivation is a part o f  the management o f a tung orchard.

content, the good grower tries to pro
duce high yields (2-3 tons/A) with a 
high oil content.

In order to do this, the fertilizer used 
must be high in potash. A grade like 
10-5-10 is recommended for mature 
trees in heavy production. Orchards 
that produce 3 to 4 tons of high-oil 
nuts per acre make a terrific drain on 
the potash supply in the soil. Future 
research on tung fertility may show 
that higher rates of potash are needed 
for old orchards.

Cover-crop Production
Winter and summer cover crops are 

grown in most of the tung orchards. 
Whenever this practice is used, lime 
and fertilizer must be added to take 
care of the cover-crop needs. Such 
crops are usually heavy feeders on lime 
and phosphate, and basic slag is a good 
material for them. Good results can 
also be obtained from superphosphate 
and dolomitic limestone. The cover 
crops are usually turned into the soil, 
but in some cases they may be grazed 
and some beef or milk may be pro
duced in the tung orchards. This pro
vides another income from the same

land and serves as insurance in case the 
tung crop is damaged by late frost.

Yields and Income per Acre
The price of tung oil, like other agri

cultural commodities, tends to fluctu
ate widely. In 1949, tung oil was 
added to the list of agricultural com
modities which have price support. The 
actual yields in orchards vary greatly 
because of the many things involved, 
but the orchards that were planted 
on good tung soils and properly fer
tilized and cared for are producing 
2 to 3 tons of nuts per acre. Such 
yields of high-oil nuts would give the 
grower a high income per acre. The 
base price is on nuts containing 17.5%
oil. The price is raised 36 cents for 
each additional one-tenth per cent oil 
content. Tung growers have received 
from $60 to more than $100 per ton 
for tung nuts. The total production 
of the Tung Belt by states is shown in 
Table III. As can be seen from the 
data, Mississippi is producing more 
tung oil than any other state.

One of the interesting and significant 
points about the tung industry is that 

( Turn to page 48)



Some Reasons for 
Poor Crop Stands

Fig. 1 . The cotton seedlings on the le ft  arc in difficulty resulting from  the failu re o f root tips 
to  elongate in the norm al m anner shown by the four seedlings on the right. Note that the roots 
on the eight abnorm al seedlings arc very small and that the structure above*! tlic root (liyp ocotyl) 
is enlarged. These abnorm al seedlings, resulting from  aging, tcmp«*raturc extrem es, and other 
adverse germ inating and growing conditions, may give rise to poor and spotted stands o f weakened

plants.
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B f  P  P .  W o o r e  

Agronomy Department, North Carolina State College, Raleigh, North Carolina

REASONS for poor crop stands may 
. arise from the inherent conditions 

within the seed, or from the adverse 
changes brought into the seed, either 
before or after planting, by outside 
forces such as different levels of tem
perature and moisture. Germination 
of the seed and the type of seedling 
development are completely guided and 
rigidly limited by these forces. Any 
factor, regardless of how obvious, 
which weakens a seed to a level below 
that of a vigorous healthy structure 
may contribute to a poor crop stand. 
Good seeds of the best adapted varie
ties or hybrids unfortunately do not

always overcome the hostile environ
ment of a seedbed, but good seeds are 
normally superior to weakened seeds 
in performance over a wider range of 
planting conditions.

* Varietal Differences

It has been stated that many of the 
powerful forces that influence crop 
stands have their beginning with the 
breeding of a variety or hybrid. It is 
known, for example, that the differ
ences in inheritance or breeding of 
varieties or hybrids reflect definite 
changes in the degree and the certainty 
of stand establishment under a wide
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Fig. 2 . Snap bean seedlings showing the effects 
o f a stage o f  possible aging. Note that the 
seedling in the lower le ft  has only a b lunt en
largem ent in place o f the extended root norm ally 
produced. I t  may be noted in the other seed
lings that the root tips appear more nearly 
norm al but are not elongating. This condi
tion apparently causes the root tips to  rem ain 
close to  the seed while the structure (hyp ocoty l) 
between the root and seed cotyledons elongates 
into a sem i-circle. The abnorm al seedlings 

often  account fo r  poor stands.

range of less favorable planting con
ditions. The differences in seedling 
establishment arising from inheritance 
may be observed as tolerance or intoler
ance to low or high temperature, to 
dry or moist soils; or as susceptibility, 
resistance, or immunity to diseases and 
insects.

Growing Conditions Prior to 
Harvest

A second early cause for poor crop 
stands is that due to the natural pre
harvest weakening of seed vigor. Ex
cessive high temperatures during ripen
ing, for example, are believed to be 
one of the causes for reduced seedling 
vigor and low germination of soybeans 
harvested in many areas in 1936, 1939, 
and 1952. High humidity and fre
quent rains, after a seed reaches ma
turity, also have an adverse effect upon 
both seed vigor and life. High tem
perature and humidity, acting both in
dependently and together, promote 
high rates of respiration and rapid 
degeneration, insect and disease ac
tivity, as well as the formation of breaks 
in seed coats and the fracturing or 
altering of other seed structures.

The heavy preharvest degeneration 
of life within cotton seeds in extreme 
eastern North Carolina in comparison

to the better preservation of the higher 
quality crop in other parts of the State 
serves as a good example of weather
ing differences. Simpson of the Ten
nessee Agricultural Experiment Sta
tion, in seeking an explanation for field 
deterioration, found that when freshly 
opened cotton bolls were immediately 
exposed to a few days of humid rainy 
weather, there was a rapid loss of 
vigor and vitality, both before and 
during storage and later. Cotton seed 
which had been dried to a lower level 
of moisture before being subjected to 
such humid conditions was found to be 
more resistant to the detrimental in
fluence of weathering. Weathering 
influences, however, continue to work 
ceaselessly.

Harvesting and Processing

A third important time in the life of 
a seed, as it relates to seedling estab
lishment, is during harvesting and 
processing. During harvest, especially, 
many kinds of seed receive their great
est vigor-weakening and life-taking 
knocks, many of which are unsus
pectingly brought about by improperly 
adjusted and operated combines and 
later rough handling. Excessive cylin
der speed in harvesting is a most deadly 
enemy to crop stands. It leaves in its 
trail a high percentage of broken and 
chipped seed, and of greater signifi
cance to the seed user, it leaves a much 
higher percentage of invisibly, than 
visibly, damaged seed which has been 
roughly preconditioned to succumb 
readily to adverse planting conditions.

Studies have shown that the drier 
the seed at harvest and the faster the 
cylinder speed, the greater the external 
and especially the internal injury. 
Many seed growers have failed to 
realize this to the extent that they have 
used proper precautions to keep the 
damage at a practical minimum. It is 
true that processing equipment will 
remove most of the external damage 
and result in a good-looking lot of 
seed, but processing may even add to 

(Turn to page 44)
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f l  _ _  P n i T0 1 i Legumes can compete well with grasses in legume-grass
■JU-I. u U v t j l  mixtures when the potassium supply is adequate. Many
P i c t U r B  experiments have demonstrated that legumes are at a dis

advantage under low-potash conditions.
It frequendy has been stressed that legumes have a high potash requirement. 

Grasses also like potash and use a lot of it. The fact that potash is more often 
stressed in connection with growing legumes than in growing grasses is due 
to the relative foraging abilities of the two groups of plants. Grasses have a 
better foraging ability for potash in the soil and this means that they can get 
along better than legumes on a low potash supply and may not respond so much 
to potash fertilizers. Moreover, when the two are grown together, this superior 
foraging ability results in the grasses getting the potash and the legumes starving. 
Extra potash, therefore, is frequently required for legume or legume-grass seed- 
ings in order to take care of the potash requirement of the weaker feeding 
legume.

The colored cover page of this issue illustrates what happened when a mixed 
hay seeding was planted side by side on low- and high-potash soil conditions. 
Here are two sections of an exhibit prepared by Professor P. E. Johnson, Uni
versity of Illinois, following a species separation study on hay from several 
differently treated plots from their Newton Soil Experiment Field. The photo
graph shows the amount of alfalfa, red clover, alsike, and timothy hay which 
came from 1/1000 acre from each plot, after the species had been separated, 
dried, weighed, and mounted on plywood for an exhibit.

A mixed hay seeding lets us see this “battle of the species” which always 
exists in such mixtures. This gray silt loam prairie soil requires limestone, 
phosphates, and potash to grow good legumes. Without limestone, few legumes 
survive. With limestone and phosphates but without potash (LP-), the legumes 
are stunted, so timothy expands during the latter part of the growth period, as 
indicated in this photograph. With limestone and potash, but without phos
phates (L -K ), red clover grows relatively better than alfalfa under such low- 
phosphate conditions. In other words, alfalfa has a high requirement for both 
phosphates and potash. With adequate fertility (L P K ), there is a distribution 
of legumes and timothy about as to be expected during a dry season. For a 
complete story of these experiments, turn to the article “So You Want to Grow 
Alfalfa?” by Professor Johnson in this issue.

The practical aspects of the above observations stress the need of balanced 
fertility, with plenty of potash as well as limestone and phosphates, if legume 
stands are to be maintained in mixed hays or pastures. Total yields alone may 
not tell the true value per acre of hay or forage. In fact, for the home feeder 
the quality of the forage undoubtedly outweighs the quantity, making more 
important than ever the legume content of the hay and pasture to maintain a 
high protein feeding value. It is generally conceded that a high-protein forage 
represents the cheapest feed for livestock.

31
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In the push ahead for new science in agriculture, how many of 
us stop to reflect on progress already made—progress which has 
almost revolutionized our agriculture within the last hundred years? 
We are amazed at some of the great machines constantly being 
developed to increase efficiency, or with this or that new discovery,
but do we really realize what science has meant to our oldest and

most important industry? A good mental picture of this progress was drawn 
for attendants at the 60th convention of the Farm Equipment Institute in Chicago 
last fall by Dr. Earl L. Butz, Head of the Department of Agricultural Economics, 
Purdue University.

“Let us imagine for a moment,” Dr. Butz said, “that a good Egyptian farmer 
in the day of Moses could have been brought back to life in the days of the 
Caesars, some 12 centuries later, and placed on a good farm in Italy, then the 
most advanced nation of the world. He could have farmed with practically 
no additional instruction, for the art of agriculture had changed little if any in 
the intervening 12 centuries. Let us now imagine that same farmer brought 
back to life on a good English farm in the days of Shakespeare, some four 
centuries ago. He still would have been a pretty good farmer with no addi
tional instruction. Now let’s bring that same ancient Egyptian farmer to the 
Eastern shores of America 150 years ago and put him on Thomas Jefferson’s 
farm, one of the advanced farms of that day. He still would not have found 
the art of farming very different from that which he had practiced in Egypt 
nearly 3,000 years earlier. He still would have used the same motive power, 
the same crude implements, and a large amount of hand labor. He would 
have known very little about fertilization, improved varieties, high-producing
breeds of livestock, and the hundred mechanical and electrical gadgets on our
modern farms.

“Now imagine for a moment that same farmer on a modern American farm. 
He would be completely bewildered. He would not even recognize the working 
end of the tractor parked in the farm yard. He would probably raise the cry 
of ‘witchcraft’ at all the wonderful things performed by mechanical and elec
trical power. It would require hard years of instruction and apprenticeship for 
him before he could even begin to operate the modern American farm.”

Looking ahead, Dr. Butz sees a future filled with interesting challenges. 
Science will dominate the next century. Brains will continue to replace brawn 
in American agriculture. Man will direct power rather than supply it. Pro
duction per man will continue to increase. This means still larger agricultural 
units with more capital. It means increased mechanization and higher standards 
of living for those who produce our food and fiber. Farming will be even more 
“big business” than it is now. It will be still less a “way of life” than now.

The possibilities surrounding the use of atomic power alone furnish some 
clue of what another century might mean to American agriculture. A look at 
the past and the way American farmers have taken and used science gives con
fidence of a leadership in the future in which there is security.

< 2^ 0

“The surest way for any group in this country to commit economic suicide is 
to forget the ultimate consumer.” . . . Ezra Taft Benson.

Brains
vs.

Brawn
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Season Average Prices Received by Farmers for Specified Commodities *
Sweet

Cotton Tobacco Potatoes Potatoes Corn Wheat H a y * Cottonseed
Cents Cents Cents Cents Cents Cents Dollars Dollars Truck

Crop Year per lb. per lb. per bu. per bu. per bu. per bu. per ton per ton Crops 
Aug.-July . . . . .  July-JuneJuly-JuneO ct.-Sept. July-June July-JuneJuly-June . . . .

Av. Aug. 1909-
July  1 9 1 4 ... 12 .4 10 .0 69 .7 8 7 .8 6 4 .2 88 .4 11.87 22 .55

1928..................... 18 .0 2 0 .0 53 .2 118.0 8 4 .0 9 9 .8 11.22 34.17
1929..................... 16 .8 18.3 131.6 117.1 7 9 .9 103.6 10.90 30 .92
1930.................... 9 .5 12 .8 91 .2 108.1 59 .8 67 .1 11.06 22 .04
1931..................... 5 .7 8 .2 4 6 .0 7 2 .6 3 2 .0 3 9 .0 8 .6 9 8 .9 7
1932.................... 6 .5 10.5 3 8 .0 54 .2 3 1 .9 3 8 .2 6 .2 0 10.33
1933..................... 10 .2 13 .0 82 .4 6 9 .4 52 .2 7 4 .4 8 .0 9 12.88
1934.................... 12.4 21 .3 44 .6 7 9 .8 81 .5 8 4 .8 13.20 33 .00
1935..................... 11.1 18.4 59 .3 70 .3 65 .5 83 .2 7 .5 2 3 0 .54
1936..................... 12.4 23 .6 114.2 9 2 .9 104.4 102.5 11 .20 33.36
1937.................... 8 .4 20 .4 52 .9 7 8 .0 5 1 .8 96 .2 8 .7 4 19.51
1938.................... 8 .6 19.6 55 .7 6 9 .8 4 8 .6 56 .2 6 .7 8 21.79
1939..................... 9 .1 15.4 69 .7 7 3 .4 5 6 .8 69 .1 7 .9 4 21 .17
1940.................... 9 .9 16 .0 54.1 8 5 .4 6 1 .8 68 .2 7 .5 9 21.73
1941................... . 17.0 2 6 .4 8 0 .8 92 .2 75 .1 9 4 .4 9 .7 0 47 .65
1942............... 19 .0 3 6 .9 117.0 118.0 91 .7 110.0 10.80 45.61
1948.................... 19 .9 40 .5 131.0 206 .0 112.0 136.0 14.80 52.10
1944.................... 20 .7 42 .0 150.0 190.0 109.0 141.0 16.50 52.70
1945..................... 2 2 .5 36 .6 143.0 204.0 127.0 150.0 15.10 51.10
1946..................... 3 2 .6 3 8 .2 124.0 218.0 156.0 191.0 16 .70 72 .00
1947............... 3 1 .9 3 8 .0 162.0 217 .0 216 .0 229 .0 17.60 8 5 .90
1948..................... 3 0 .4 48 .2 155.0 222 .0 129.0 200 .0 18.45 67 .20
1949..................... 2 8 .6 45 .9 128.0 214 .0 124.0 188.0 16.50 43 .40

40 .1 51 .7 9 1 .7 173.0 153.0 200 .0 16.70 86 .50
1951..................... 37 .9 51 .1 163.0 304 .0 166.0 211 .0 19.50 69 .30
1952 .................... 3 6 .9 5 0 .0 196.0 331 .0 157.0 209 .0 21 .05 70 .0 0
1953

April.............. 31 .45 134.0 409 .0 146.0 208 .0 18.85 63.10
M ay ............... . 31 .73 Siiff 115.0 413 .0 149.0 206 .0 17.95 61.80
Ju n e ............... . 31.51 51 .0 102.0 398 .0 146.9 188.0 16.05 61.20
Ju ly ................ 31 .87 5 1 .2 9 5 .5 402 .0 147.0 187.0 15.45 59.00
August.......... , 32 .77 51 .3 91 .4 350 .0 148.0 186.0 15.85 56.70
September. . . 33 .09 57 .6 98 .9 264 .0 150.0 192.0 16.15 51 .50
October......... .  32.46 5 2 .6 8 9 .7 2 33 .0 134.0 194.0 16.45 52 .40
N ovem ber.. , . 31 .82 42 .3 8 3 .4 2 32 .0 133.0 200 .0 17.25 53 .40
Decem ber.. . . 30 .73 4 9 .2 6 9 .9 2 46 .0 141.0 201 .0 18.25 5 3 .0 0

1954 
January........ 30 .05 48 .3 69.1 253 .0 142.0 203 .0 19.05 52 .00
February 30 49 31 Q 65 3 258 0 143 0 206 .0 18.95 61 40
M arch............. 31 .05 2 7 .3 53 .2 252 .0 144.0 209 .0 18.35 50 .50 . . . .

1928.................... 145
Index Numbers (Aug. 1909- 

200 76 134
-July 1914 =  100) 

131 113 95 152 147
1929.................... 135 183 189 133 124 117 92 137 137
1930.................... 77 128 131 123 93 76 93 98 128
1931.................... 46 82 66 83 50 44 73 40 107
1 9 3 2 ... ..* ......... 52 105 55 62 50 43 52 46 100
1933.................... 82 130 118 79 81 84 68 57 90
1934.................... 100 213 64 91 127 96 111 146 94
1935.................... 90 184 85 80 102 94 63 135 116
1936.................... 100 236 164 106 163 116 94 148 108
1937.................... 68 204 76 89 81 109 74 87 114
1938.................... 69 196 80 79 76 64 57 97 96
1939.................... 73 154 100 84 88 78 67 94 98
1940.................... 80 160 78 97 96 77 64 96 122
1941.................... 137 264 116 105 117 107 82 211 1381942.................... 153 369 168 134 143 124 91 202 178
1943.................... 160 405 188 235 174 154 125 231 270
1944.................... 167 420 214 216 170 160 139 234 2361945........ »____ 181 366 205 232 198 170 127 227 240
1946.................... 263 382 178 248 212 209 141 319 2171947.................... 257 380 232 248 336 259 148 381 2621948.................... 245 482 222 253 201 226 155 298 253
1949.................... 231 459 184 244 193 213 139 192 2321950.................... 323 517 132 197 238 226 141 384 2111951.................... 306 512 233 346 259 239 164 307 2691952.................... 298 500 281 377 245 236 177 310 2741953

April.............. 254 192 466 227 235 159 280 204M ay.............. 256 M 5 165 470 232 233 151 274 182Ju n e.............. 254 510 146 453 227 213 138 271 270Ju ly ................ 257 512 137 458 229 212 130 262 216August.......... 264 513 131 399 231 210 134 251 221September. . 267 576 142 301 234 217 136 228 159October......... 262 526 129 265 209 219 139 232 175N ovem ber.. 257 423 120 264 207 226 145 237 186December.. .  
1954 

January........

248 492 100 280 220 227 154 235 224
242 483 99 288 221 230 160 231 271February 245 319 94 294 223 233 160 228 233

M arch........... 250 273 76 287 224 236 155 224 246
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Wholesale Prices of Phosphates and Potash**
Tennessee Muriate Sulphate Sulphate 
phosphate of potash of potash of potash 

Super- Florida rock, bulk, in bags. magnesia.

Manure
salts
bulk,phosphate, land pebble, 75%  f.o.b. per unit. per unit, per ton. per unit,Balti 68%  f.o.b. mines,

bulk.
ca.f. At ca.f. At c.i.f. At c.i.f. At

more, mines, bulk, lantic and lantic and lantic and lantic andper unit per ton per ton Gulf ports * Gulf porta * Gulf ports * Gulf ports 1
1910-14............. , SO.536 13.61 $4.88 $0,714 $0,953 $24.18 $0,6571928.................... .580 3 .1 2 5 .5 0 .669 .957 26.46 .6071929.................... .609 3 .1 8 5 .5 0 .672 .962 26.59 .6101930.................... .542 3 .1 8 5 .5 0 .681 .973 26.92 .6181931.................... .485 3 .1 8 5 .5 0 .681 .973 26.92 .6181932.................... .458 3 .1 8 5 .50 .681 .963 26.90 .6181933.................... .434 3.11 5 .5 0 .662 .864 25.10 .6011934.................... .487 3 .1 4 5 .6 7 .486 .751 22.49 .4831935.................... .492 3 .3 0 5 .6 9 .415 .684 21.44 .4441936.................... .476 1.85 5 .5 0 .464 .708 22.94 .505
1937.................. 1 .85 5 .5 0 .508 .757 24 .70 .556
1938.................... .492 1.85 5 .5 0 .523 .774 15.17 .572
1939.................... .478 1.90 5 .5 0 .521 .751 24.52 .570
1940.................... .516 1 .90 5 .5 0 .517 .730 24.75 .573
1941.................... .547 1.94 5 .64 .522 .780 25.55 .367
1942.................... .600 2 .13 6 .2 9 .522 .810 25.74 .205
1943.........‘.......... .631 2 .0 0 5 .93 .522 .786 25 .35 .195
1944................... .645 2 .1 0 6 .1 0 .522 .777 25 .35 .195
1945.................... 2 .2 0 6 .23 .522 .777 25.35 .195
1946.................... .671 2.41 6 .5 0 .508 .769 24 .70 .190
1947.................... .746 3 .0 5 6 .6 0 .432 .706 18.93 .195
1948.................... .764 4 .27 6 .6 0 .397 .681 14.14 .195
1949.................... .770 3 .8 8 6 .22 .397 .703 14.14 .195
1950.................... .763 3 .8 3 5 .47 .371 .716 14.33 .195
1951.................... .813 3 .9 8 5 .47 .401 .780 15.25 .200
1952.................... .849 3 .9 8 5 .4 7 .401 .793 15.25 .200
1953 

A pril.............. .860 4 .2 8 .430 .827 16.00 .210
M ay............... .860 4 .2 8 .430 .827 16.00 .210
Ju n e.............. .860 4 .2 8 • • • • .361 .708 13.44 .176
Ju ly ................ .895 4 .2 8 • • • • .396 .768 14.72 .193
August.......... .895 • • • • .396 .768 14.72 .193
Septem ber.. .895 • • • • • • • • .396 .768 14.72 .193
October......... .895 • • • • • • • • .396 .768 14.72 .193
November. . .895 • • • • . . . . .396 .768 14.72 .193
Decem ber.. . .895 • • • • . . . . .430 .827 16.00 .210

1954
January........ .895 .430 .827 16.00 .210
February. . , .895 • • • • . . . . .430 .827 16.00 .210
M arch........... .895 . . . . . . . . .430 .827 16.00 .210

1 9 2 8 ................... 108
Index Numbers (1910*14 =  100)

86 113 94 100 109 92
1929.................... 114 88 113 94 101 110 93
1930.................... 101 88 113 95 102 111 94
1931.................... 90 88 113 95 102 111 94
1932.................... 85 88 113 95 101 111 94
1933.................... 81 86 113 93 91 104 91
1934.................... 91 87 110 68 79 93 74
1935.................... 92 91 117 58 72 89 68
1936.................... 89 51 113 65 74 95 77
1937.................... 95 51 113 71 79 102 85
1938............... 92 51 113 73 81 104 87
1939.................... 89 53 113 73 79 101 87
1940.................... 96 53 113 72 77 102 . 87
1941.................... 102 54 110 73 82 106 87
1942.................... 112 59 129 73 85 106 84
1943.................... 117 55 121 73 82 105 83
1944.................... 120 58 125 73 82 105 83
1945.................... 121 61 128 73 82 105 83
1946.................... 125 67 133 71 81 102 82
1947.................... 139 84 135 70 74 78 83
1948.................... 143 118 135 67 72 58 83
1949.................... 144 108 128 67 74 58 83
1950.................... 142 106 112 68 75 59 83
1951.................... • 152 110 112 72 82 63 83
1952.................. 158 110 112 72 83 63 83
1953 

April.............. 160 119 76 87 66
r

85
M ay .............. 160 119 76 87 66 85
Ju n e .............. 160 119 . . 66 74 56 80
Ju ly ................ 167 119 . . . 71 81 61 82
August.......... 167 e .  . e • • 71 81 61 82
Septem ber.. 167 e .  . e • • 71 81 61 82
October......... 167 e .  . .  .  . 71 81 61 82
November. . 167 e .  . . . . 71 81 61 82
D ecem ber.. . 167 . . . . . . 76 87 66 85

1954
January. 167 . . . . . . 76 87 66 85
February. . . 167 e e e e .  . 76 87 66 85
M arch........... 167 e e e e e e 76 87 66 85
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Wholesale Prices of Ammoniates * *
Fish scrap. Tankage High grade

Nitrate Sulphate Cottonseed

dried 
11-12%  

ammonia, 
15% bone

11% . 
ammonia, 
15%  bone 
phosphate,

ground
blood,

16-17%
ammonia.

of soda of ammonia meal phosphate, f.o.b. Chi Chicago,
bulk per bulk per S. E . Mills f.o.b. factory cago, bulk, bulk,

unit N unit N per unit N bulk per unit N per unit N per unit N
1910-14............... $2 .68 $2 .85 $3 .50 $3.53 $3 .37 $3 .52
1928...................... 2 .6 7 2 .3 0 7 .0 6 6 .6 3 4 .9 2 6 .0 0
1929...................... 2 .5 7 2 .0 4 5 .6 4 5 .0 0 4.61 5 .7 2
1930...................... 2 .4 7 1.81 4 .7 8 4 .9 6 3 .7 9 4 .5 8
1931...................... 2 .3 4 1.46 3 .1 0 3 .9 5 2.11 2 .4 6
1932...................... 1 .87 1.04 2 .1 8 2 .1 8 1.21 1 .36
1933...................... ___  1.52 1.12 2 .9 5 2 .8 6 2 .0 6 2 .4 6
1934...................... ___  1.52 1 .20 4 .4 6 3 .1 5 2 .6 7 3 .2 7

1.15 4 .5 9 3 .1 0 3 .0 6 3 .6 5
1936...................... ___  1.53 1.23 4 .1 7 3 .4 2 3 .5 8 4 .2 5
1937...................... ___  1.63 1.32 4.91 4 .6 6 4 .0 4 4 .8 0
1938...................... ___  1.69 1.38 3 .6 9 3 .7 6 3 .1 5 3 .5 3

1 .35 4 .0 2 4.41 3 .8 7 3 .9 0
1940...................... 1.69 1 .36 4 .6 4 4 .3 6 3 .3 3 3 .3 9
1941...................... 1 .69 1.41 5 .5 0 5 .3 2 3 .7 6 4 .43
1942...................... 1.74 1.41 6.11 5 .7 7 5 .0 4 6 .7 6
1943...................... ___  1.75 1.42 6 .3 0 5 .7 7 4 .8 6 6 .6 2
1944...................... 1 .75 1.42 7 .6 8 5 .7 7 4 .8 6 6.71
1945...................... ___  1.75 1.42 7.81 5 .77 4 .8 6 6.71
1946...................... 1 .97 1.44 11.04 7 .3 8 6 .6 0 9 .33
1947...................... 2 .5 0 1.60 12.72 10.66 12.63 10.46
1948...................... 2 .8 6 2 .03 12.94 10.59 10.84 9 .8 5
1949...................... ___  3 .1 5 2 .2 9 10.11 13.18 10.73 10.62

1.95 11.01 11.70 10.21 9 .3 6
1.97 13.20 10.92 10.18 10.09

1952 ..................... ___  3 .3 4 2 .0 9 13.95 11 .27 9 .7 2 9 .1 6
1953

April................ 3 .3 4 2 .2 8 11.75 11.24 6 .0 7 6 .0 0
M ay ................. 3 .3 4 2 .2 8 10.34 11.24 6 .23 6 .1 4
Ju n e ................. 3 .3 4 2 .2 8 10.61 11.26 6 .6 2 6.31
Ju ly .................. 3 .3 4 2 .2 8 10.34 11.15 6 .7 5 6 .14
August............ 3 .3 4 2 .2 8 10.14 10.95 7 .53 6 .6 8
September, , . 3 .0 9 2 .2 8 9 .82 11.04 7.51 6.91
October........... 3 .0 9 2 .2 5 9 .73 11.24 7 .9 6 7 .7 5
November 3 .0 9 2 .2 2 9.61 11.24 8 .1 9 8 .1 9
December.. . . 3 .0 9 2 .22 10.96 11.24 8 .5 0 9.03

1954 
Janu ary .......... 3 .0 9 2 .2 2 11.28 11.24 9 .2 6 9.71
February. . . . , . 3 .0 9 2 .2 2 11.20 11.45 9 34 10.02
M arch.............. 3 .0 9 2 .2 2 11.35 11.70 9 .59 10.20

1928...................... 100
Index Numbers (1910-14 

81 202
=  100) 

188 146 170
1929...................... 72 161 142 137 162
1930...................... 64 137 141 112 130
1931...................... 51 89 112 63 70
1932...................... ___  71 36 62 62 36 39
1933...................... 39 84 81 97 71
1934...................... . . . , 59 42 127 89 79 93
1935...................... 40 131 88 91 104
1936...................... ___  59 43 119 97 106 131
1937...................... 61 46 140 132 120 122
1938...................... ___  63 48 105 106 93 100
1939...................... 47 115 125 115 111
1940...................... 63 48 133 124 99 96
1941...................... 49 157 151 112 126
1942...................... 65 49 175 163 150 192
1943...................... 50 180 163 144 189
1944...................... 65 50 219 163 144 191
1945...................... 50 223 163 144 191
1946...................... 74 51 315 209 196 265
1947...................... 93 56 363 302 374 297
1948...................... 107 71 370 300 322 280
1949...................... 80 289 373 318 302
1950...................... 112 68 315 331 303 266
1951...................... , t  118 69 377 310 302 287
1952...................... 125 74 399 319 288 260
1953 

April................ 125 80 336 318 180 170
M ay ................. 125 80 295 318 185 174
Ju n e ................. 125 80 303 319 196 179
Ju ly ......... ___  125 80 295 316 200 174
August............ 125 80 290 310 223 190
September 115 80 281 313 223 196October........... 115 79 278 318 236 220
November , ___  115 78 275 318 243 233
December.. . . 115 78 313 318 252 2571954 
January.......... . . . .  115 78 322 318 275 276
February. . . . ___  115 78 320 324 277 285
M arch............. 78 324 331 285 290
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Combined Index Numbers of Prices of Fertilizer Materials, Farm Products
and all Commodities

Farm

Prices paid 
by farmers Wholesale 
for com- prices 
modities of all corn- Fertilizer Chemical Organic Superphos

prices* bought* moditiesf material^ ammoniates ammoniates phate Potash**
1928................ 148 152 141 121 87 177 108 97
1929................ 148 150 139 114 79 146 114 97
1930................ 125 140 126 105 72 131 101 99
1931................ 87 119 107 83 62 83 90 99
1932................ 65 102 95 71 46 48 85 99
1933................ 70 104 96 70 45 71 81 95
1934................ 90 118 109 72 47 90 91 72
1935................ 109 123 117 70 45 97 92 63
1936................ 114 123 118 73 47 107 89 69
1937................ 122 130 126 81 50 129 95 75
1938................ 97 122 115 78 52 101 92 77
1939................ 95 121 112 79 51 119 89 77
1940................ 100 122 115 80 52 114 96 77
1941 . . j ......... 124 130 127 86 56 130 102 77
1942................ 159 149 144 93 57 161 112 77
1943................ 193 165 151 94 57 160 117 77
1944................ 197 174 152 96 57 174 120 76
1945................ 207 180 154 97 57 175 121 76
1946................ 236 197 177 107 62 240 125 75
1947................ 276 231 222 130 74 362 139 72
1948................ 287 250 241 134 89 ' 314 143 70
1949................ 250 240 226 137 99 319 144 70
1950................ 258 246 232 132 89 314 142 72
1951................ 302 271 258 139 93 331 152 76
1952................ 288 273 251 144 98 333 158 76
1953 

April........... 259 264 246 139 102 256 160 80
M ay........... 261 264 247 137 102 245 160 80
June........... 259 260 246 135 102 253 160 70
Ju ly ............ 259 261 248 138 102 252 167 75
August.. . . 258 262 249 139 102 261 167 75
September. 256 259 249 137 97 258 167 75
O ctober.. . 250 258 248 137 96 265 167 75
November. 249 259 247 137 96 267 167 75
December.. 254 260 248 141 96 285 167 80

1954 
January. . . 259 263 250 142 96 300 167 80
February. . 258 264 248 142 96 301 167 80
March 256 264 250 143 96 307 167 80

* U. S. D. A. figures, revised Ja n u a r y  1950. B eg in n in g  Ja n u a r y  1946 farm  prices 
and index num bers of specific fa rm  products revised from a  calend ar y e a r i to  a  
cro p -year  basis. T ru ck  crops index ad justed to the 1924 level o f the all-com m odity 
index.

t  D ep artm ent of L ab o r index converted to 1910-14 base.
t  The Index num bers of prices of fe r t i l izer  m ateria ls  a re  based on original study 

made by the D epartm ent of A gricu ltu ra l Econom ics and F a rm  Management, 
Cornell U niversity , Ith aca ,  New Y ork . T hese  indexes are  complete since 1897. 
T h e  series  was revised and rew eighted as of March 1940 and November 1942.

1 B e g in n in g  J u ly  1041), baled  h a y  p r ic e s  red u ced  b y  94.75 a  to n  to  b e  co m p a ra b le  
to  lo o se  h a y  p r ic e s  p re v io u s ly  n n oted .

* A ll p o ta sh  s a l t s  now  qu o ted  F .O .B . m in es o n ly ; m an u re  s a l t s  s in c e  J u n e  1041, 
o th e r  c a r r ie r s  s in c e  Ju n e  1047.

* *  W h e re  r a n g e  o f  p r ic e s  fo r  f e r t i l i s e r  m a te r ia l  is  q u o ted , a v e ra g e  fig u re  Is 
u sed . T h e  w e ig h te d  a v e ra g e  o f  p r ic e s  a c tu a l ly  paid  fo r  p o ta sh  is  lo w e r  th a n  th e  
a n n u a l a v e r a g e  b e ca u se  s in c e  1020 o v e r  00%  o f  th e  p o ta sh  used  In  a g r ic u ltu r e  h a s  
b een  c o n tr a c te d  fo r  d u r in g  th e  d isco u n t p eriod . T h e  m axim u m  d isco u n t is  now  
1 6 % , A p p lied  to  m u r ia te  o f  p o ta sh , a  p r ice  s l ig h t ly  a b o v e  $.353 p e r  u n it  KaO th u s 
m o re  n e a r ly  a p p ro x im a te s  th e  a n n u a l a v e ra g e  th a n  do p r ic e s  b ased  on  a r ith m e tic a l 
averages o f  m o n th ly  q u o ta tio n s .



This section contains a short review o f some o f the moat practical and im portant bulletins, and lists 
a ll recent publications o f  the United States D epartm ent o f  A griculture, the S tate  Experim ent Stations, 
and Canada, relating to  F ertilisers, So ils , Crops, and Econom ics. A file o f  th is departm ent o f 
BET TER  CRO PS W ITH PLANT FOOD wonld provide a com plete index covering all publications 
from  these sonrces on the p articu lar subjects named.

Fertilizers
"Fertilizer and Fertilizer Material," Dept, 

o f Agr. and Industries, Montgomery, Ala., 
Dept. Bui. 59, Fiscal Year 1951-52.

"Cotton Fertilization," Agr. Exp. Sta., Univ. 
o f Calif., Davis, Calif., Lflt. 16, Nov. 1953,
D. S. Mil{kelsen and M. Hoover.

"Soil Management and Fertilizer Use," Dept, 
o f Agr., Toronto, Ontario, Canada, Bui. 497, 
Dec. 1953.

"Foliar Nutrition Sprays . . . Do They Help 
Vegetables?," Agr. Exp. Sta., Univ. o f Del., 
Newark., Del., Cir. 26, April 1953, E. P. 
Brasher, J. R. Wheatley, and W. L. Ogle.

"Tonnage o f Commercial Fertilizer Reported 
by Manufacturers As Sold In Kansas In the 
Fall o f 1953, By Counties," State Board of 
Agr., Control Div., Topeka, Kans., July 1, 
1953 to Dec. 31, 1953.

"Official Report, Maryland Inspection and 
Regulatory Service, Feed, Fertilizer and Lime 
Issue," Inspection and Regulatory Serv., College 
Park, Md., Jan. 1954, Issue No. 229.

"Maryland Fertilizer Facts for 1953," In
spection and Regulatory Serv., College Park, 
Md., March 10, 1954.

"Fertilizing Cotton in Southeast Missouri," 
Agr. Exp. Sta., Univ. o f Mo., Columbia, Mo., 
R. Q. Brown, J. A. Roth, and G. E. Smith.

"Fertilizer Experiments, Southeast Missouri, 
1953," Dept, o f Soils, Univ. o f Mo., Columbia, 
Mo.

"Missouri Fertilizer Tonnage Report, 1953," 
Agr. Exp. Sta., Univ. o f Mo., Columbia, Mo.

"Fertilizer Report for South Carolina, July 1, 
1953 through Dec. 31, 1953," Dept, o f Fer
tilizer Inspection and Analysis, Clemson Agr. 
College, Clemson, S. C., March 1954.

"Monthly Tonnage o f Different Grades o f  
Fertilizer Sold in Texas During Sept. 1953- 
Jan. 1954," Agr. Exp. Sta., Texas A&M Col
lege, College Station, Texas.

Soils
"Soil Drifting, Its Causes and Control," 

Dept, o f Agr., Ottawa, Ontario, Canada, Pub. 
896, Oct. 1953, K. W. Hill.

"The National Cooperative Soil Survey Series

Descriptions," Agr. Exp. Sta., New Haven, 
Conn., Spec. Bui. Soils XIV-1-14, July 22, 
1953.

"Menard County Soils," Agr. Exp. Sta., 
Univ. o f 111., Urbana, III., Soil Rpt. 76, Nov.
1953, J. B. Fehrenbacher and R. T. Odell. 

"Summary o f Soils and Crops Experiments,
June 1953," Agr. Exp. Sta., Univ. o f  Mo., 
Columbia, Mo.

"Implements and Methods o f Tillage to 
Control Soil Blowing on the Northern Great 
Plains," Soil Management, U.S.D.A., Wash.,
D. C., Farmers’ Bui. 1797, Rev. Jan. 1954. 

"Waters o f Coweeta," Forest Serv., U.S.D.A.,
Wash., D. C., A.I.B. 117, Dec. 1953.

"Agricultural Conservation Program Hand
book for 1954," for: Colo., Idaho, Iowa, Ky., 
and N. H„ U.S.D.A., Wash., D. C.

Crops
"Annual Report o f  the Arizona Agricultural 

Experiment Station for the 64th Year Ending 
June 30, 1953," Agr. Exp. Sta., Univ. o f Ariz., 
Tucson, Ariz.

"1952-1953 Annual Report Experimental 
Farms Service," Exp. Farms Serv., Dept, o f  
Agr., Ottawa, Ontario, Canada, Jan. 1954.

"Progress Report 1948-1952 for Dominion 
Reclamation Station, Melita, Manitoba," Exp. 
Farms Serv., Dept, o f Agr., Ottawa, Ontario, 
Canada, Nov. 1953, R. M. Hopper and W. K. 
Dawley.

"Progress Report 1947-1952 for Dominion 
Horticultural Substation, McDonald’s Corner, 
New Brunswick," Dominion Exp. Farms, Dept, 
o f Agr., Ottawa, Ontario, Canada, Nov. 1953, 
S. A. Hilton.

"Sugar Beets," Div. o f Forage Crops, Cen
tral Exp. Farm, Ottawa, Ontario, Canada, F. 
Dimmock•

"Peppers and Eggplants," Horticultural Exp. 
Sta., Vineland, Ontario, Canada, Cir. 196, Jan.
1954, D. W. Smith.

"Sweet Corn," Horticultural Exp. Sta., Vine
land, Ontario, Canada, Cir. 197, Jan. 1954,
E. A. Kerr.

"Sweet and Field Corn Report, Mt. Carmel 
and Windsor, Connecticut, 1953," Agr. Exp. 
Sta., New Haven, Conn., Rpt. o f Prog. 53 G l,

37
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Feb. 25, 1954, D. F. Jones, H. T. Stinson, 
D. B. Walden, and A. P. Munson.

"Annuals Jor the Garden," Agr. Ext. Serv., 
Univ. o f Del., Newark, Del., Ext. Bui. 63, 
Feb. 1954, L . R. Detjen.

"Activities o f the Florida State Department 
o f Agriculture," Dept, o f Agr., Tallahassee, 
Fla., June 1953, N. Mayo.

"Florida Crops, What and When to Plant," 
Dept, o f Agr., Tallahassee, Fla., Bui. 1, Sept. 
1953, T. J. Broods.

"Growing Oats in Florida," Agr. Exp. Sta., 
Univ. o f Fla., Gainesville, Fla., Bui. 523, Aug. 
1953, D. D. Morey, W. H. Chapman, and 
R. W. Earhart.

"Dixie Shade, A New Variety o f Cigar- 
Wrapper Tobacco," Agr. Exp. Sta., Univ. o f 
Fla., Gainesville, Fla., Cir. S-65, Oct. 1953, 
R. R. Kincaid.

"A Look Ahead," Agr. Exp. Sta., Univ. o f 
Ga., Athens, Ga., Prog. Rpt. 2, Nov. 1953.

"Coastland, A New Long Staple Cotton for 
the Southeast," Agr. Exp. Sta., Univ. o f Git., 
Athens, Ga., Bui. 53, July 1953, J. G. Jenkins.

"Georgia Woodland Management," Agr. Ext. 
Serv., Univ. o f Ga., Athens, Ga., Bui. 578, 
Aug. 1953, C. D. Dyer, A. E. Patterson, and 
D. J. Weddell.

"Pangola Grass in Hawaii," Agr. Ext. Serv., 
Univ. o f Hawaii, Honolulu, Hawaii, Ext. Cir. 
342, Feb. 1954, E. Y. Hosaka and D. Goodell.

"The Clark Soybean for Illinois," Agr. Exp. 
Sta., Univ. o f 111., Urbana, 111., Bui. 569, Nov. 
1953, R. D. Osier and C. M. Woodworth.

"1953 Illinois Corn Tests, Variety Perform
ance, Seed Treatment, Rate o f Planting," Agr. 
Exp. Sta., Univ. o f 111., Urbana, III., Bui. 571, 
Jan. 1954.

"Experimental Corn Hybrids Tested in 
1953," Agr. Exp. Sta., Univ. o f III., Urbana, 
111., Bui. 572, Jan. 1954, R. W. Jugenheimer, 
L. F. Bauman, and D. E. Alexander.

"Performance o f Dent Corn Hybrids in In
diana through 1952," Agr. Exp. Sta., Purdue 
Univ., Lafayette, Ind., Sta. Bui. 598, Sept. 
1953, S. R. Miles, J. E. Newman, and P. L. 
Crane.

"Fall Field Day Report o f the Fort Hays 
Branch Station for 1952-53," Agr. Exp. Sta., 
Kans. State College, Manhattan, Kans., Cir. 
302, Sept. 9. 1953.

"Results o f Research in 1952," Agr. Exp. 
Sta., Univ. o f  Ky., Lexington, Ky., 65th An
nual Rpt., June 1953.

"Tobacco Plant-Bed Management," Agr. Ext. 
Serv., Univ. o f Ky., Lexington, Ky., Cir. 511, 
Sept. 1953, R. A. Hunt, J. W. Irvine, and I. E. 
Massie.

"A Preliminary Annual Report on Experi
ments Conducted by the Crops and Soils De
partment o f the Louisiana Agricultural Experi
ment Station, 1953," Agr. Exp. Sta., La. State 
Univ., Baton Rouge, La.

"A Preliminary Report o f Tests Conducted 
by the Red River Valley Agricultural Experi
ment Station, Box 5008, Bossier City, Louisi

ana, 1953," Agr. Exp. Sta., La. State Univ., 
Baton Rouge, La.

"Vegetable Varieties in Minnesota," Agr. 
Ext. Serv., Univ. o f  Minn., St. Paul, Minn., 
Ext. Fldr. 154, Rev. Feb. 1954, O. C. Turn- 
quist.

"Pastures for Dairy Cattle, A Summary of 
Three Years’ Grazing Trials," Agr. Exp. Sta., 
Miss. State College, State College, Miss., Bui. 
507, Dec. 1953, D. B. Roark., J. W. Lusk, /• T. 
Miles, W. C. Cowsert, and R. E. Waters.

"The Culture o f Garden Roses," State Col
lege o f Agr., Cornell Univ., Ithaca, N. Y., Bui. 
897, June 1953, R. E. Lee.

"Blueberries in the Home Garden," Agr. 
Exp. Sta., Cornell Univ., Ithaca, N. Y., Bui. 
900, Nov. 1953, J. C. Cain and G. L. Slate.

"Biennial Report for 1950-1952," State Dept, 
o f Agr., Raleigh, N. C.

"Midland Bermuda Grass, A New Variety 
for Oklahoma Pastures," Agr. Exp. Sta., Okla. 
A&M College, Stillwater, Okla., Bui. B-416, 
Feb. 1954, J. R. Harlan, G. W. Burton, and 
W. C. Elder.

"Vegetable Varieties for Pennsylvania," Agr. 
Ext. Serv., Pa. State College, State College, Pa., 
Cir. 425, Jan. 1954, J. 0 . Dutt and R. F. 
Fletcher.

"Small Grains in Pennsylvania," Agr. Ext. 
Serv., Pa. State College, State College, Pa., Cir. 
426, Feb. 1954, E. C. Pifer.

"Field Crop Recommendations and Rotation 
Fertilization for Pennsylvania," Agr. Ext. Serv., 
Pa. State College, State College, Pa., Spec. 
Fldr., Jan. 1954.

"Tall Fescue and Ladino Clover Pasture for 
Dairy Cattle," Agr. Exp. Sta., Clemson Agr. 
College, Clemson, S. C„ Bui. 410, Dec. 1953, 
W. A. King, J. P. LaMaster, and J. H. Mitchell.

"Home Garden Information for Coastal South 
Carolina," Agr. Exp. Sta., Clemson Agr. Col
lege, Clemson, S. C., Cir. 387, Nov. 1953.

"Home Garden Information for Central 
South Carolina," Agr. Exp. Sta., Clemson Agr. 
College, Clemson, S. C., Cir. 388, Nov. 1953.

"Home Garden Information for Piedmont 
South Carolina," Agr. Exp. Sta., Clemson Agr. 
College, Clemson, S. C., Cir. 389, Nov. 1953.

"Sixty-Fifth Annual Report, 1952, o f the 
Tennessee Agricultural Experiment Station," 
Agr. Exp. Sta., Univ. o f Tenn., Knoxville, 
Tenn., Jan. 1953.

"Watermelon Variety and Strain Trials in 
the Lower Rio Grande Valley, 1953," Agr. 
Exp. Sta., Texas A&M College, College Station, 
Texas, Prog. Rpt. 1595, July 27, 1953, R. T. 
Correa and W. R. Cowley.

"Yield o f Acala Cotton as Affected by Till
age, 1953," Agr. Exp. Sta., Texas A&M Col
lege, College Station, Texas, Prog. Rpt. 1651, 
Feb. 26, 1954, P. D. Christensen and P. J. 
Lyerly.

"Beef Cattle Management on Brazos River 
Bottomland," Agr. Exp. Sta., Texas A&M Col
lege, College Station, Texas, Misc. Publ. 103, 
Dec. 1953, F. A. Wolters, J. E. Roberts, and 
J. H. Jones.
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"Growing Vegetable Transplants," Agr. Ext. 
Scrv., Univ. o f Vt., Burlington, Vt., Brieflet 
659, C. H. Blasberg.

"Virginia Truck. Experiment Station Bulle
tin," Va. Truck Exp. Sta., N orfolk, Va., Bui. 
112, 1953, L. L. Danielson.

"Large Yields, Better Quality Tobacco, Sug
gestions for Flue-cured Tobacco Growers," 
Agronomy Dept., Va. Polytechnic Inst., Blacks
burg, Va., Cir. 386, Rev. Jan. 1954.

"How to Grow Russett Burbanks in Wis
consin," Agr. Ext. Serv., Univ. o f Wis., Madi
son, Wis., Cir. 472, Feb. 1954, J. Schoenemann.

"Commercial Growing o f Carrots," U.S.D.A., 
Wash., D. C., Lflt. 353, Jan. 1954, V. R. Bos
well.

"Nutrient Element Balance: Response o f 
Tung Trees Grown in Sand Culture to Potas
sium, Magnesium, Calcium, and Their Inter
actions," Agr. Research Admin., U.S.D.A., 
Wash., D. C., Tech. Bui. 1085, Oct. 1953,
C. B. Shear, H. L. Crane, and A. T. Myers.

Economics
"Arizona Agriculture 1954," Agr. Exp. Sta., 

Univ. o f Ariz., Tucson, Ariz., Bui. 252, G. W. 
Barr.

"Crop, Livestock, and Marketing Review for  
1952," Marketing Div., Dept, o f Agr., Hart
ford, Conn., Bui. 127, Dec. 1953.

"Looking Ahead with . . . Georgia Farm 
Families to 1954," Agr. Ext. Serv., Univ. o f  
Ga., Athens, Ga., Cir. 375, Nov. 1953, J. W. 
Fanning.

"Land Classification and Farm Returns, 
Effect o f Quality o f Land on Farm Incomes 
and Net Returns," Agr. Exp. Sta., Univ. o f 
Ky„ Lexington, Ky., Bui. 600, June 1953, J. H. 
Bondurant.

"Sales Taxes and Their Application to 
Farmers," Agr. Exp. Sta., Univ. o f Md., Col
lege Park, Md., Bui. A-76, June' 1953, W. P. 
Walker and F. E. Hulse.

"Recent Trends in Farm Tax Liabilities in 
Maryland," Agr. Exp. Sta., Univ. o f  Md., Col
lege Park, Md., Misc. Publ. 170, June 1953, 
W. P. Walker, F. E. Hulse, and P. E. Nystrom.

"High Quality Roughage Reduces Dairy 
Costs," Agr. Exp. Sta., Mich. State College, 
East Lansing, Mich., Spec. Bui. 390, Feb. 1954,
C. R. Hoglund.

"Transferring the Farm to the Next Genera
tion," Agr. Exp. Sta., Cornell Univ., Ithaca, 
N. Y., Bui. 901, Oct. 1953, R. S. Smith.

"The Place o f Cotton As a Source o f  Farm 
Income in Southwestern Oklahoma," Agr. Exp. 
Sta., Okla. A&M College, Stillwater, Okla., 
Bui. B-419, Feb. 1954, P. Nelson, K. C. Davis, 
L. V. Blaklcy, and R. B. Marshall.

"Tobacco Production Practices in the Coastal 
Plain Area o f South Carolina," Agr. Exp. Sta., 
Clemson Agr. College, Clemson, S. C., Bui. 
405, June 1953, D. E. Crawford.

"Production Practices in Growing Sweet- 
potatoes in the Coastal Plain Area o f  South 
Carolina," Agr. Exp. Sta., Clemson Agr. Col
lege, Clemson, S. C., Bui. 407, May 1953,
D. L. Peery.

"Cost o f Shifting from Cash Crops to Dairy
ing on Central Texas Farms,” Agr. Exp. Sta., 
Texas A&M College, College Station, Texas, 
Prog. Rpt. 1640, Jan. 1954, A. C. Magee.

"Report o f the Secretary o f Agriculture, 
1953," U.S.D.A., Wash., D. C., 1954.

"Cotton Quality Statistics, United States, 
1952-53," Agr. Marketing Serv., U.S.D.A., 
Wash., D. C., Statistical Bui. 137, Jan. 1954.

Gardens Need Fertilizer

UNLESS you have used lots of fer
tilizer on your garden in the past 

few years, it’s almost sure to need some 
of the important plant foods.

Norman Oebker, University of Illi
nois Garden Specialist, says most soils 
need limestone as well as potassium and 
phosphorus.

A soil test is the best way, of course, 
to tell just exactly what your soil needs.
The report comes back to you with 

specific recommendations on how much 
lime it takes to sweeten the soil and 
how much other fertilizer to use.

You can get a soil test through your

farm adviser’s office. Although county 
laboratories test for field crops, their 
tests are also useful for gardens, 
Oebker says. But you can get a more 
specific test for garden soil from the 
Department of Horticulture at the Uni
versity of Illinois.

If you don’t test your soil, Oebker 
recommends applying about 3 to 5 
pounds of 5-10-10 fertilizer per 100 
square feet on soils that have not been 
fertilized recently. Soils fertilized 
in the last few years would need less. 
Any fertilizer similar to 5-10-10 would 
do the job, too, Oebker says.



40 B e t t e r  C rops W it h  P la n t  F ood

Nutrient Balance Affects Corn Yield
(From page 17)

Fig. 3 . Corn 9 3  days a fte r  planting, showing the effect o f potash fertilisation . (L e f t )  1 2 0  lbs. 
N, 8 0  lbs. P 2 O5 ,  8 0  lbs. K 2 O ; (r ig h t)  1 2 0  lbs. N, 8 0  lbs. P 2 O5 , no potash. Note differences in

sise o f stalks and ears.

lodging. In Sections B and C, nitro
gen again increased lodging slightly, 
but grain yield was not affected.

The results obtained in this study 
support the belief that nutrient balance 
is more important to grain production 
than the level of. any single nutrient. 
As mentioned above, nitrogen and 
phosphorus applied together gave no 
increase in grain production, while

nitrogen and potassium or phosphorus 
and potassium did. Maximum yields 
were obtained by controlling the level 
of all three of the nutrients used in this 
test. The recommended levels from 
this would be 40 pounds of nitrogen 
and 80 pounds of both phosphoric acid 
and potash per acre, all applied at plant
ing in bands below and to the side of 
the seed.

So You Want to Grow Alfalfa?
(From page 10)

D routh Y e a rs

During the drouths of the 1930’s, 
alfalfa was about the only legume that 
could survive through the seedling 
stage and withstand the hot summer 
sun. Many farmers almost gave up 
seeding red clover during this extended 
drouth due to its inability to come 
through the summer with a stand.

More ample rainfall during the 1940 
to 1950 period favored more shallow- 
rooted legumes such as ladino, red 
clover, alsike and lespedeza, with alfalfa 
being seeded largely by those farmers 
who had been successful in obtaining 
stands of alfalfa in the past.

Again 1953 brought drouth brown 
pastures, and clover seeding failures
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similar to the ’30’s. Alfalfa became the 
surviving legume in many instances, 
for those who gave it a fair chance, 
and was one of the chief sources of 
green forages in many pastures and hay 
fields.

Green Thum b?

A so-called “green thumb” is not 
essential in obtaining a stand of alfalfa, 
but it might help. Some farmers may 
have tried to grow alfalfa before their 
soils were ready for this legume. Dis
couragement from failures led to a gen
eral opinion that alfalfa could not be 
grown on these low fertility areas. Of 
course, alfalfa does not stand wet feet, 
but it can be grown successfully on 
clay pan soils, in mixtures or alone, if 
the field has been conditioned by ade
quate surface drainage, and by proper 
applications of limestone and plant 
foods according to soil tests.

Summer Seedings

Late summer seedings of alfalfa 
t alone are usually very successful on 

fertile soils. Failure of spring seeded 
legumes due to unusual circumstances 
need not break up the rotation. A 
good, firm seedbed and an August 1 
seeding of alfalfa will bring this deep- 
rooted legume back into the rotation. 
Be sure proper fertility conditions are 
there before you seed.

A lfalfa “Costs” Nutrients

Each ton of alfalfa hay.when grow
ing at full speed ahead, that is, with 
optimum nutrient levels in the soil, 
will contain 30 pounds or more of 
potash (K 20 )  equivalent, and 12 
pounds or more of phosphorus pent- 
oxide (P 2O5) equivalent. In other 
words, one ton of hay may contain 
more nutrients than 100 lbs. 0-10-30 
fertilizer. If you get three tons of 
alfalfa per acre from three cuttings, 
you have removed from the soil phos
phates equal to more than 100 lbs. rock 
phosphate or about 180 lbs. superphos-

T a b l e  I I . — F o u b -y e a r  a n d  1 9 5 3  m ix e d  
HAY YIELDS ON 1 6  K EY  PLOTS ( 5 4  PLOTS 
IN  S E R IE S ), FBOM TH E BROWN STOWN
S o i l  E x p e r i m e n t  F i e l d .  T r e a t m e n t s  
s t a r t e d  1 9 4 0 . P l o t s  a r r a n g e d  i n  o r d e r  
o f  d e s c e n d in g  y i e l d s  o f  t r e a t e d  p l o t s .

Treatments

Hay yields, first 
cutting*

4-yr. Av.t 
1950-53 
Tons/A.

1953
Tons/A.

0 ................................... .18 .14
L N P K ....................... 2 .10 1.53
L -P K ......................... 2 .00 1.99
L N P -......................... 1.63 1.13
L - P - ........................... 1.61 .82
L —K .......................... 1.37 .69
L N -K ......................... 1.20 .69
LN — .......................... 1.14 .48
L .................................. 1.08 .60
-N P K ......................... .79 .53
-N P - .......................... .67 .60
—P - ............................ .60 .24
-N — ........................... .53 .26
—P K .......................... .48 .17
-N -K .......................... .39 .23
---- K ........................... .25 .10

“ (Only 1 hay crop removed; clover seed com
bined.)

L — Lim estone, 4  tons 19 4 0 -4 2 , 2 tons 1948-49 .
N — N itrogen, 40  lbs. topdressed on w heat, 80  lbs. 

sidedressed on corn.
P — Phosphates, 200  lbs. 0 -2 0 -0  drilled with 

w heat, and 200 lbs. 0 -2 0 -0  broadcast ahead of corn.
K — Potash, SO lbs. KsO per acre per year aver

age, broadcast ahead of corn, w heat and clover.

phate ( 0-20-0 ), and potash equal to that 
in about 150 lbs. 60% muriate of potash 
(0-0-60).

Summary

The experimental data and photos 
shown here help in answering the ques
tion—“How can I improve my legume 
stands, particularly alfalfa?”

Where alfalfa is included in the 
mixture, growers may capitalize year 
after year, not only on the high-protein 
hay, but also on the deep-rooting 
qualities of this legume.

Those who have not tried alfalfa 
should start by including some alfalfa 
in the regular legume seeding mixture.
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T a b l e  I I I . — H a y  y i e l d s  a n d  p e r c e n t a g e s  o f  v a r io u s  s p e c i e s  f o u n d  b y  s e p a r a t io n  
s t u d i e s  a t  N e w t o n  a n d  T o led o  S o il  E x p e r i m e n t  F i e l d s , 1 9 5 3 .

Field and 
Treatment

Total yields of mixed hay Percentages of different species in mixed hay

4 yr. Av. 
Tons

1953
Tons

1953
E s t*
Tons

Alfalfa Red
Clover Alsike Timothy Weeds,

etc.

Newton
R ---- . . ............ .17 0 .33 0 0 0 15 85
R L -K .............. 1 .10 1.14 1.33 23 51 19 6 1
R L P -............... 1.96 1.13 1.31 12 13 11 58 6
R L P K ............. 2 .45 2.11 2.55 46 41 4 7 2

Toledo
R ....................... .44 .09 .58 2 4 9 55 30
R L -K .............. 1.26 .75 1.15 2 66 13 17 2
R L P - ............... 1.30 .71 1.18 7 13 2 61 17
R L P K ............. 2 .03 2 .06 2 .25 38 39 10 11 2

*  These hay-yield estimates by the small sample technic are higher than actual yields obtained by 
mowing and raking, as might be expected. Hand sampling cuts plants lower to ground, all material 
was picked up, and there was no loss of leaves. Small sample estimates used for yields shown in 
graph, Fig. 3.

This is especially advisable where lime
stone has been applied for the first 
time only recently.

But if you really want to grow alfalfa 
for hay or pasture, apply the “full 
treatment” as indicated by soil tests,

The Fertilization

(From

should be from the standpoint of satis
fying the annual needs of the crop for 
available nutrients. That these ferti
lizer recommendations have been and 
are now being followed in many or
chards and vineyards would indicate 
that the minimum needs of the fruit 
plants for a good crop have been satis
fied.

In following these recommendations 
more nitrogen and phosphorus are 
being added to the soil each year than 
may be taken up by the plant. If 
leaching and volatilization losses of nit
rogen are counterbalanced by additions 
from rainfall and non-symbiotic nitro-

and you have a good chance of having 
a supply of the best protein feed, even 
in dry seasons. But do not kid your
self. One cannot starve alfalfa and 
expect it to survive and produce high 
yields.

and Liming . . .

page 14)

gen fixation, then it would appear that 
removal by cropping and erosion would 
have to be counterbalanced with sym
biotic nitrogen fixation by adapted le
gumes and by fertilization. When 
ladino clover is grown, it can or should 
be able to take care of its own nitrogen 
needs by symbiotic fixation, and also 
provide some for the tree. That this 
often happens is evidenced by the supe
rior growth and vigor of apple trees in 
ladino clover sod. The nitrogen fer
tilization program for apples in grass 
sod must of necessity provide for heav
ier annual additions. Ring or band 
application of nitrogen for the tree
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usually assures the greatest efficiency in 
uptake per pound applied regardless of 
the type of sod grown.

Losses of soil and fertilizer phos
phorus by erosion and runoff may be 
greater than commonly supposed, espe
cially in those orchards and vineyards 
where little attention is given to sound 
soil and water conservation practices. 
There are very few instances where the 
available supply of soil phosphorus has 
limited growth and yield, at existing 
standards of what is presently consid
ered a good economic level of fruit pro
duction per acre.

The present potassium situation in or
chard and vineyard soils is representa
tive of a period of change. The 
amounts of potash contained in a good 
crop of apples, peaches, and grapes 
provide a clue as to which fruit plant 
might first evidence a need for a sup

plemental supply of available potas
sium. Peach trees, growing under cer
tain conditions of adverse soil moisture 
relations, high potassium fixation capac
ity of the soil, or low total supply of 
soil potassium, have shown a marked 
response to potassium fertilization. The 
same is true for apples and grapes. 
Practices such as manuring or mulch
ing, with straw or hay, which improve 
soil moisture conditions or add high 
potash materials to the soil often cor
rect or alleviate deficiency effects. Large 
additions of potash to acid, sandy soils 
often induce a magnesium deficiency.

Most fruit trees and grapevines seem 
to be able to tolerate very acid soil con
ditions, which still exist in many or
chards and vineyards. Acidity is usu
ally greatest beneath the trees or vines. 
This is due to the large amounts of 
sulfur previously used in spray mate

T a b l e  I . — A p p r o x im a t e  B a l a n c e  S h e e t  o f  N , P20 5, K20  R e m o v a l  a n d  A d d it io n s
f o b  A p p l e s , P e a c h e s , a n d  G r a p e s

Pounds per acre

N P.Os K *0

A pples— 400 bu. per acre— Require* (30 trees per acre)............. 30 10 35

Fertilizer Recommendation

Tree: .04-.05 lb. N per year of age of tree to 30 y e a rs ...............
Sod—ladino clover. 300 lbs./A 0-20-20 ........................

45
60 60

Approx. nitrogen fixation.............................. 100
Bluegrass: 300 lbs./A 10-10-10 ........................................................ 30 30 30

Peaches—350 bu. per acre— Require (70 trees per acre)........... 60 18 70

Fertilizer Recommendation

Tree: .08 lb. N per year of age of tree in spring to 10 years. . . . 
Cover Crop: 400 lbs./A 5-10-10 at seeding................................

56
20 40 40

For both: 600 lbs./A 10-10-10 in spring......................................... 60 60 60

Grapes— 4 tons per acre— Require (600 vines per acre). . . . 25 10 35

Fertilizer Recommendation

Vines: 50 lbs. N per acre in spring................................... 50
Cover Crop: 400 lbs./A 5-10-10 at seeding.................................... 20 40 40

*  Approximate requirements of these crops for N, P 2 O 5 ,  and KaO were obtained from “When Fertilizing 
Consider Plant Food Content of Crops” by J . D. Romaine, Better Crops With Plant Food.
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rials which ultimately reached the soil, 
and to the fact that very little if any 
liming was ever done beneath trees or 
vines. In many limed orchard and 
vineyard soils, the pH of the surface 
soil in the middles may be 6.0 to 7.0, 
whereas beneath the tree or vine it can 
be found as low as 3.5 to 4.0. Applica
tions of sufficient amounts of lime to 
raise the pH of very acid soils to 6.5 to
7.0 have often induced marked nutri
tional disorders in the growing tree or 
vine. Liming of orchard and vineyard 
soils is recommended primarily for the 
benefit of the sod or cover crop. Use of 
dolomitic limestone may help to correct 
incipient or prevent the occurrence of 
magnesium deficiency. Where lime is 
needed to correct a very acid soil condi
tion it should be applied in safe incre
ments, to allow for a gradual adjust
ment in the chemical and biological sta
tus in the limed layer of soil.

Present fertilizer recommendations

for apples, peaches, and grapes are a 
definite improvement over the old nitro
gen-only program. In many instances 
the rates of application of nitrogen 
and/or potassium may be too low to 
meet the nutrient requirements of the 
tree or vine for maximum economic pro
duction. It should be recognized that as 
the uptake of certain elements is facili
tated by increasing their available sup
ply to the plant, deficiencies of other 
elements may be induced or greatly ac
centuated. •

The most important characteristic of 
these fertilization and liming recom
mendations for Pennsylvania conditions 
is the emphasis placed upon the use of 
judicious quantities of fertilizer for the 
direct benefit of the sod or cover crop. 
Proper management of this crop is the 
only practical means by which real im
provement in the physical, biological, 
and fertility status of most fruit soils 
can be achieved.

Some Reasons for Poor Crop Stands
(From page 26)

the extent of internal damage which 
may not become evident until after 
planting and then, perhaps, not in an 
understandable way. The standard 
official seed laboratory test taken im
mediately after processing does not 
fully detect the full amount of internal 
injury. These valuable laboratory 
tests are correctly conducted under so- 
called optimum and reproducible con
dition, a condition seldom if ever en
countered in planting. Furthermore, 
the elapse of time, with its importance 
to temperature and moisture effects, 
between the germination test and plant
ing, permits critical degeneration proc
esses to continue to weaken the vigor 
and vitality of the seed. This con
tinued degeneration of seed after test
ing has not received the attention 
deserved. Seed can still be legally sold 
if tested 9-10 months prior to sale.

Hard, life-weakening knocks con

tinue as a seed bounces itself and other 
seeds, and in turn is bounced hap
hazardly about by seeds from one place 
to another. It is bounced from the 
cylinder to a container, later into stor
age and then through various types 
of processing equipment. It is simi
larly bounced back into storage and 
later through all phases of the com
mercial seed channels and then onto 
farms and into planter boxes and ulti
mately into the seedbed. All of these 
contacts are not without effect upon 
crop stands.

Moisture and Temperature Effects 
in Storage

Storage conditions furnish a fourth 
important explanation for poor crop 
stands. It is here that moisture and 
temperature, with time on their hands, 
play their important natural and exact
ing roles in deteriorating seed vigor and
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vitality. Again it should be empha
sized that seed previously weakened 
cannot withstand storage conditions as 
well or as long as can perfectly sound 
seed. High temperature and moisture 
in storage gradually weaken and de
generate all crop seeds and may work 
rapidly on weakened seeds.

Low moisture and temperature levels 
remarkably preserve valuable seed 
vigor and vitality by slowing down 
degeneration processes and by making 
conditions less favorable for destruc
tive microscopic life. As either or both 
moisture and temperature, when start
ing at low levels, become progressively 
higher, however, aging processes be
come substantially greater until critical 
temperatures first weaken and later 
kill plant structures.

Emphasis should be given to the 
close relationship between moisture 
content of seed in storage and the rela
tive humidity of the air surrounding 
the seed. Dry seed, for example, will 
gradually absorb water from a moist 
atmosphere. Likewise, should the seed 
originally contain a high percentage 
of moisture and the atmosphere a low 
percentage, the air will gradually re
move moisture from the seed until a 
definite balance of forces has been 
reached. A knowledge of this rela
tionship is important in maintaining 
proper storage conditions. Research 
has shown that if the moisture content 
of the seeds in storage is sufficiently 
low when in balance with the moisture 
content of the air so as to keep the 
relative humidity below about 70%, 
seed respiration does not become exces
sive for practical periods of storage. 
Microorganisms, below this level of 
humidity, cannot rapidly deteriorate 
seed structures. Respiration has been 
shown to increase gradually with in
creasing seed moisture up to a level 
permitting about 70% relative humid
ity, then the increases become rapid 
with further increases of seed moisture. 
Hybrid corn growers have heard that 
approximately 13-14% moisture in corn 
is a safe content for storage. Small

grain is about the same. Oil crops, 
however, differ considerably from the 
non-oil crop seeds in this regard. Since 
the oil does not absorb water and also 
constitutes a high percentage of weight, 
oil seeds as cotton seed, soybeans, and 
peanuts must have a moisture content 
of about 9-11% to remain at or slightly 
below this safe maximum moisture 
level.

Further interesting studies have also 
been made showing the way that life 
and vigor in seed could be altered by 
adjusting the moisture content of the 
seed and the temperature of storage. 
Dr. Toole (5 )  of Beltsville used soy
beans in one of the studies. Seed with 
a moisture content of 13% %  when 
stored at 86 °F . were unable to retain 
life for more than 5 months. Similar 
seed when stored at 68 °F. retained life 
for about two years. When a storage 
temperature of 50 °F . was used, full 
viability was retained for 3 years, but 
life vanished rapidly after this period. 
At the same time, where the seed 
moisture had been reduced to 8-9% 
and the seed then stored at 50 °F ., life 
with evidence of being at its fullest 
still existed at the end of a 10-year 
period.

Cotton storage studies by Simpson 
(3 ) are equally interesting and sug
gestive. Cotton seed with 14% mois
ture when stored at air temperature had 
been overcome by death processes 
within 12 months. Seed containing 
13% moisture were all dead in about 
24 months; whereas, at 11% mois
ture, a 36-month storage resulted in 
complete death. Seed with 9% mois
ture, on the other hand, literally re
sisted visible evidence of the ever
present death processes and germinated 
as well at the 36-month period as it 
did when first stored.

Similar trends, resulting from varia
tions in moisture and temperature 
levels in storage, are evident for many 
kinds of garden and field crop seeds. 
The effects of given levels of moisture 
and temperature, however, differ for 
different kinds and lots of seeds.



46 B e t t e r  C rops W it h  P la n t  F ood

Evidence continues to accumulate to 
emphasize that on one hand we have 
seed with life at its fullest; whereas on 
the other hand, death processes have 
taken over. Since normal life does not 
change abruptly unto death, there are 
present between these extremes many 
degraded levels of vigor. Seed with 
increasing time is gradually but con
stantly being changed in one direction 
only—that of lessened vigor and ulti
mate death. The time required for a 
complete change may be short, or it 
may be long, depending upon the 
mechanical and physical condition of 
the seed going into storage and the 
favorableness of storage conditions. It 
is significant to note that seed, as soy
beans, may be inwardly young at more 
than 10 years of age or old at the age 
of a few days or weeks, thus sug
gesting that the invisible forces deter
mine age—not the days after harvest.

Other Important Factors
After the seed are planted, life may 

frequently hang in balance where good 
seed tend to tilt the balance toward 
continued survival, and weakened 
seed towards death.

As an additional factor influencing 
crop stands, soil temperature may be 
considered a powerful force working 
for or against survival of plants, de
pending upon its level. It establishes 
for each seed a rigid limitation as to 
whether germination and growth are 
possible and, if so, to what degree. 
Temperature at low level slows down 
water movement into the seed and 
through it. It also restricts absorption 
and especially the utilization of essen
tial plant-food elements, regardless of 
how plentiful they are. It permits the 
accumulation of advantages for seed 
decaying and damping-off organisms 
so that they are greatly favored to do 
their damage. By delaying seedling 
development, if not by preventing it, 
low temperature is responsible for other 
natural adverse forces, such as soil 
compacting and crusting, diseases, in
sects, birds, and weeds gaining detri

mental advantages in the balance of 
power. It has also been noted that 
many seedlings that have been delayed 
in emergence by low temperature are 
conditioned for a period of sluggish 
growth.

Different levels of soil temperatures 
influence plants differently. As the soil 
temperature increases above the mini
mum level for germination and 
growth, a range of temperatures in 
which plant growth can continue with
out detrimental influence of the tem
perature is encountered. At still higher 
temperatures, germination and growth 
may proceed satisfactorily for only a 
short time before the high temperature 
levels result in a “fatigue” and the 
seedling no longer continues normal 
growth, unless a lower temperature is 
alternated with the higher. With still 
increasing temperatures, the fatigue 
occurs sooner and critically damages or 
kills the seedling. Many seedling 
abnormalities occur at these critical 
temperatures, which for common sum
mer grown crops are to be found above 
approximately 90° to 105°F. The de
generating processes quickly brought 
about by the “fatiguing” levels of 
temperature are thought to be some
what similar to those occurring in 
storage but with longer periods of 
time.

High temperatures during germina
tion and emergence may appreciably 
affect the growth habit of seedling 
in other respects also. Stunting has 
been mentioned. Oftentimes stunting 
of plant growth is associated with a 
seedling root that fails to grow. It 
has been suggested that this condition 
may also in turn be due to injury to 
the upper growing region of the plant. 
Less severe but important changes may 
be illustrated by observation of wheat 
and sorghum seedlings.

Wheat seedlings when developed at 
a temperature of 46 °F . have been 
shown to have secondary roots de
veloped at the planting depth of the 
seed; at 75°F., on the other hand, these 
roots develop at or near the soil line



Fig . 3 . A single lo t o f soybeans seeds showing the effects o f rough handling in harvest. The upper 
group represents the processed lot o f seeds as placed on the m arket. The lower two groups are 
sim ilar to the above except that they have been stained and divided to emphasize the extent o f 
seed*coat damage as shown by the group on the le ft . The group on the right did not show obvious 
damage. The laboratory germ ination showed 9 2 %  viable seed. Field  emergence, however, would 

likely be in ferior, especially under adverse conditions.

regardless of depth of seeding. It has 
also been observed by Dickson (1 ) that 
at 68 °F . the young seedling leaves 
always broke through the coleoptile 
(cylindrical structure that normally 
emerges first) before the tip of the 
coleoptile reached the soil surface. At 
temperatures below 61 °F ., however, 
the coleoptile elongated much faster 
than the seedling leaves and conse
quently enclosed the leaves until after 
emergence. The latter condition is 
normal and promotes better crop 
stands.

In case of sorghum seedlings, Mar
tin ( 2 ) has found that at temperatures 
of 77°F., many crowns (base for the 
stalk) formed above the soil surface, 
whereas at lower temperatures, the 
crowns remained below ground.

Many other important reasons for 
poor stands of crops that could be dis
cussed if time permitted include:

1. Failure to plant to stand.
2. Improper selection of planter 

plates.
3. Excessive speed of planting 

equipment.

4. Planting in loose seedbeds.
5. Seeding too deep or too shallow.
6. Failure to treat seed effectively 

with fungicide.
7. Failure to inoculate effectively.
8. Failure to rotate crops adequately 

to keep insects and disease popu
lation at a minimum.

9. Late seeding.
10. Improper fertilization and lim

ing.
11. Planting in or above bands of 

fertilizer.
12. Insects and other pests.
13. Diseases.
14. Drought.
15. Excess soil moisture.

If we are to improve crops stands, 
we must become conscious of their im
portance and of the many adverse 
factors affecting stands and then exer
cise proper precautions in avoiding the 
factors or in minimizing their detri
mental influence. We must make our
selves realize that many of the factors 
mentioned, plus others, act both in
dependently and together, each taking
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a toll of plants. Sometimes, the effects 
of each factor are small and not notice
able, but the total effects of many or all 
factors in the end become of major im
portance. Regardless of the causes, 
poor stands and the often associated 
weak growth of surviving plants are 
one of agriculture’s worst enemies.

The large profitable benefits of a 
good stand oftentimes may be had at 
no additional cost. Poor stands are 
costly stands, so let us join forces to 
uncover and bring under control as 
many of the causes as possible. Good 
stands will increase the efficiency of 
fertilizer, labor, and all other factors 
of efficient crop production.
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Tung Culture Finds A Place . . .

(From page 24)

it has developed in an area without 
crowding any other crop. The income 
derived from the tung industry has 
been additional income for the counties 
in which tung is grown extensively. 
This has greatly influenced the total 
farm income in some counties.

The production of tung nuts and 
the estimated value for the State of 
Mississippi are given in Table IV. In 
1952 and 1953 the tung nut crop was 
valued at more than $5,000,000. More 
than half of this volume was produced 
in one county. This was Pearl River,

Fig. 1 1 . Crimson clover provides some grazing during the winter and early spring months. This 
makes it possible fo r the grower to obtain another income from  the tung orchard land. (Courtesy

o f W. W. K ilb y )
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T a b l e  I . — A p p r o x i m a t e  A v e r a g e  R e q u i r e m e n t s  o f  t h e  E s s e n t i a l  E l e m e n t s  
N it r o g e n , P h o s p h o r u s , a n d  P o t a s s i u m  P e r  T u n g  T r e e  a n d  P e r  A c r e

ALABAMA, FLO RIDA, AND GEORGIA 1

Age of tree 
(years)

Formula 2

Amount of fertilizer required in—

70-tree planting 100-tree planting 140-tree planting

Per tree Per acre Per tree Per acre Per tree Per acre

Ratio Pounds Pounds Pounds Pounds Pounds Pounds
Newly planted. 6 - 6 - 6 1 70 1 100 1 140
1 ......................... 6 - 6 - 6 2 140 2 200 2 280
2 10- 5-10 3 210 3 300 3 420
3 ......................... 10- 5-10 4 280 4 400 4 560
4 ......................... 10- 5-10 6 420 5 500 5 700
5 ......................... 10- 5-12 8 560 6 600 6 840
6 ......................... 10- 5-12 12 840 8 800 m 1,050
7 ......................... 10- 5-12 14 980 10 1,000 9 3 1,260
8 ......................... 10- 5-12 16 1,120 12H 3 1,250 9 1,260
9 ......................... 10- 5-12 18 * 1,260 12H 1,250 9 1,260

LOUISIANA, M IS S IS S IP P I, AND T E X A S

Newly planted. 5 -1 0 - 5 1 70 1 100 1 140
1 ......................... 8 - 8 - 4 105 150 1H 210
2 ......................... 8 - 8 - 4 2 140 2 200 2 280
3 ......................... 12- 6 -  9 3 210 3 300 3 420
4 ......................... 12- 6 -  9 4 280 4 400 4 560
5 ......................... 1 2 - 6 - 9 6 420 5 500 5 700
6 ......................... 12- 6 -  9 8 560 7 700 6M 910
7 ......................... 10- 5-10 11 770 9H 950 7H 4 1,050
8 ......................... 10- 5-10 13 910 10H 4 1,050 m 1,050
9 ......................... 10- 5-10 15 4 1,050 10H 1,050 7 H 1,050

1 Additional requirements for this area: On light soils, magnesium (calculated as magnesium oxide (MgO)) 
and applied at half the rate for potash. For young trees, 2 to 4 ounces of zinc sulfate per tree annually 
for the first 3 or 4 years.

2 Ratios stated in pounds (per cent) of nitrogen, phosphoric acid (calculated as phosphoric pentoxide 
(PsOs)), and potash (calculated as potassium oxide (K 2O )), contained in 100 pounds of mixed fertilizer. 
Difference between ratio totals and 100 made up by additional fertilizer elements or filler. Formulas, 
amounts, and fertilizer sources may be varied so long as equivalent amounts of the basic nutrients are 
supplied.

8 The amount per tree remains constant for this area after a maximum of 1,250 to 1,260 pounds per 
acre is attained.

* The amount per tree remains constant for this area after a maximum of 1,050 pounds per acre is attained.
N o te :  This Table was taken from Farmer’s Bulletin No. 2031, U. S. D. A. by Dr. Potter and Dr. Crane.

the county in which the Tung Experi
ment Station is located. This leads 
our attention to how much more the 
farm income of that county is now 
than it was before tung production 
became important.

In addition to the income from tung 
nuts, the well-drained soils on which 
the orchards are usually established 
produce winter cover crops that can be

grazed by cattle or sheep. By follow
ing this practice the farmers are able 
to get another income from the same 
land by way of beef, milk, or mutton 
and wool.

Along with the total income from a 
good crop of tung nuts, one must also 
consider the cost of producing this 
crop. In 1949, it was estimated that 
the fertilizer, cultivation, hoeing, etc.
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T a b l e  I I . — E f f e c t  o f  N it r o g e n  a n d  P o t a s s i u m  o n  P e r c e n t a g e  o f  P o t a s s i u m  in  
L e a v e s , a n d  o n  O i l  C o n t e n t  a n d  V a l u e  o f  T u n g  F r u i t .1

Year

Nitrogen and phosphorus 
applied

Nitrogen, phosphorus, and 
potassium applied

K in
leaves

on
content

Price per 
ton *

K in
leaves

Oil
content

Price per 
ton 2

per cent per cent dollars per cent per cent dollars
1943............................ .85 21.0 $76.50 .96 21.2 $77.40
1944............................ .70 20.3 73.35 .95 21.0 76.50
1945. . / , . . . . ......... .. .62 18.9 68.04 .89 20.3 73.35
1946............................ .56 18.4 66.24 .76 20.7 75.15
1947............................ .42 19.0 67.50 .78 19.9 71.55

1 An adequate level of phosphorus was applied to all plots. Trees were 6 years old in 1943.
2 $72.00 per ton, less $3.60 for each unit of oil under 20.0, or plus $4.50 for each unit above 20.0 (1947 

price scale).
Taken from Mississippi Experiment Station Bulletin # 4 6 4 , 1949.

cost $30-$35 per acre. The cost of 
harvesting and marketing for the same 
season varied from $10 to $25 per ton 
of nuts produced (5 ). These figures 
indicate the necessity of proper land 
selection apd good management in 
order to produce high yields per acre. 
An orchard that never produced more 
than one ton of nuts per acre would 
probably never be very profitable. As 
mentioned before, some well-managed 
orchards which were planted on suit
able soils are now producing 2 to 3 
tons of nuts per acre. Larger yields 
may be expected in the future when 
more research information on varieties,

T a b l e  I I I .  T u n g  N u t  P r o d u c t io n  i n  
T u n g  B e l t  *

Average
1942-51 1952 1953

Tons Tons Tons
Georgia............ 819 300 300
Florida............. 9 ,900 31,000 32,000
Alabama.......... 946 2,800 2,600
Mississippi. . . .  
Louisiana and

20,686 67,800 85,000

Texas............ 10,446 30,200 25,000

United States.. 42,797 132,000 144,900

* Source: Crop Reporting Board, tF.S.D.A.

fertilization, and cultural practices is 
available.

As mentioned before, tung produc
tion is a long-time enterprise. The 
trees begin to bear about the third 
year and about six years are required 
for a tree to reach the stage of commer
cial production. The life of the tree

T a b l e  I V .  T u n g  N u t  P r o d u c t io n  i n  
M i s s i s s e p i  *

Year Tons
Value of 

Production

1942—51 Average. . . 
1949............................

20,686
43,600
20,800
32,900
67,800
85,000

$2,525,000
1.546.000
3.200.000
5.356.000
5.950.000

1950............................
1951............................
1952............................
1953............................

*  Source: Crop Reporting Board, U.S.D.A.

is governed by the soil on which it is 
planted. On good land a tung orchard 
might be expected to produce for 30 
years or more.

The success of tung production in 
the lower portion of the Coastal Plain 
is a part of the over-all “wise land use” 
movement and an example of another 
opportunity in the agriculture of the
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South. Our agriculture progresses along 
with our knowledge of the soils. With 
an understanding of them, agricultural 
people are in position to make sound 
general and specific recommendations 
that will promote high production per 
unit of land.
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High and Mighty
( From page 5)

better than the countywide approach, 
it strikes me that this is apt to throw 
a bigger focus on the present value of 
the vo-ag teacher and his clients.

However, this is no time to rig things 
so there is bothersome competition or 
jealousy between these two agencies that 
are earnestly trying to get out beyond 
the fringe of farmers whose ability and 
desire to learn have kept them in the 
forefront of beneficiaries. The idea 
seems to be to keep on serving these 
alert and progressive fellows, but to 
try to influence more of the chaps who 
have hitherto been indifferent to exten
sion. (It should be pointed out that 
not all farmers seemingly untouched by 
college influences are backward or fin- 
nancially weak.)

Educators tell me that at no time have 
vo-ag departments been more perplexed 
about ways and means to shoulder the 
additional duties which naturally fol
low any extra work outside of school 
hours. This work deals mostly with 
young farmers not in school and adult 
farmers—both those who have been 
students and others who never have 
enrolled.

Take the young farmers. Plenty of 
them are ready and anxious to find help. 
Their investments are high or meager 
—either way; and they need so much 
equipment and facilities to keep step 
these days that some practical advice is 
welcome. Their mental attitude toward

education in general is better than for
mer generations had. They look to 
their community for aid because they 
expect to stay in that community and 
render the best returns they can—after 
they are firm on their feet.

Here is a problem to be met and it’s 
not always met head-on. I am told 
that sometimes the local high school 
boards and supervisors think they have 
little responsibility for servicing these 
kids who are not in high school. More
over, the existing regulations as to divi
sion of time by the teacher usually em
phasizes regular high school enrollment.

Others claim that FFA programs 
among the enrolled students tend to 
further subtract time from all that’s 
available in decency to a hard-pressed 
instructor. It wouldn’t do to break in 
on these worthy activities too much. 
Yet out there in the community live 
scores of fine lads who must be deprived 
of teacher contacts in the meantime.

It has often seemed to me that the 
FFA  chapters might do a great piece of 
helpful community service by making 
some kind of a useful contact with 
their comrades who have been denied 
these benefits. This isn’t “slumming” 
or “missionary work.” It’s being will
ing to invite some of the absentee youth 
into their charmed circles.

In some places teachers have managed 
to hold vocational classes three days 
weekly instead of five days. Such a 
division of time could well be used for
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F E R T I L I Z E  W I S E L Y  
GROW M O R E - G R O W  
BI GGER  
PLANTS  
FOR

■ * *

SOIL 
TESTING

W i l l  save  m o n e y —m a k e  
money for you—is easy, ac
curate, quick

COMPARE —you w ill find
Simplex is . . . 
a more accurate means of de
termining the fertility of the soil, 
a more complete coverage of 
readily available and reserve 
plant food supply, 
a more systematic w ay of de
tecting the presence of chemicals 
detrimental to the soil 
a more satisfactory method of 
testing and interpreting the re
sults obtained
Com m ercial Sim plex Soil Test 
Outfits a re  ava ilab le  in three  
sizes. W rite  to d ay  fo r a  free  

copy o f our new catalog.

THE EDWARDS LABORATORY
P . O .  B o x  3 1 B - T  • N O R W A L K ,  OHIO

reaching many of the non-enrolled 
youth. In other cases rather small 
classes have been combined to save time. 
Here and there an extra teacher has 
been hired, but often this happens only 
when the regular high school enroll
ment rises fast.

Like the county agent, the vo-ag 
teacher is entitled to a little time for 
himself and his family. Sometimes 
neither of them get it owing to the 
pressure and the detail. Hence as it is, 
no reasonable school directorate ought 
to expect the teacher to reach the farm- 
bound youths entirely on his own free 
time after hours.

Reliable figures show that there are 
roughly 750,000 persons enrolled in 
vocational agriculture. Of these about
272,000 represent the adult farmers. 
Regular all-day class members number 
about 425,000.

IN a survey made in Illinois among 
adult farmers who had finished con

siderable high school classwork, a large 
majority declared they had secured most 
benefit through new ideas by hearing 
other farmers discuss their methods 
during informal class assemblies. No 
doubt the same is true where regular 
extension meetings are held.

Another group said that the teachers 
contributed much by making visits to 
the farms. It seems that they helped 
in solving current problems as well as 
in giving direct instruction in certain 
special practices. At this point we hear 
reports from another state where the 
vo-ag teachers seem rather shy about 
trying to go out and tell adult farmers 
what to do and when to do it. Other 
teachers believe they are short of time 
to handle adult classes. Some of them 
are spending 56 hours a week on day 
students and out-of-school groups. 
Both lack of time and lack of self-confi
dence retard the adult farmer services.

So each community has to do the best 
it can working under varying rules and 
different shades of opinion and expe
rience. No set formulas can be worked
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out easily. Moreover, there’s a limit to 
both time and available money with 
which to do the “reaching out” act.

IN summary, there’s more to teaching 
than equipment and funds. They 

help a lot. So do a sympathetic, en
thusiastic school board and a farm- 
minded principal. But good as they 
are, they can’t equal the value of a 
“natural-born” and zealous teacher. 
You can pile up figures and read sur
veys until black in the face and weary, 
but you never get beyond that impor
tant point of teacher-training and in
dividual competence and inspiration.

There’s no use pushing and herding 
a mixed lot of graduates from ag col
leges into vo-ag teaching either. That 
only dilutes the quality. Some men 
are made for teaching and never go 
sour on it. Others think they are pretty 
smart cookies and able to handle any 
bunch of freshmen who ever enrolled. 
After awhile when things get thick and 
human problems crowd into the picture, 
these wise guys poop out. It’s much 
the same in the county agent business, 
too. Only the best ones survive and 
gain the confidence of their community.

It’s amazing in a way, how these 
tiptopmost successes in pedagogy ac
complish things without fanfare and 
hullabaloo. Sometimes maybe they 
don’t blow their horns hard enough, yet 
a lot of tooting never disguises poor 
teaching in the long run.

Finally, how fast and far do we care 
to go anyhow in an all-inclusive exten
sion program through the high schools? 
Plenty of excellent work is being done 
already. I think it’s a safe rule to fol
low the actual desires of the community 
in that regard. True, you can stimulate 
it by sound teaching and youth leader
ship.

It’s better to be happy about what we 
have accomplished and gear ourselves to 
our capacities than it is to extend our
selves away out on a limb that may 
break and give us a tough tumble.

A Much-Needed Aid in Soil 
Testing 

The

LaMOTTE 
SOIL SAMPLING TUBE

(Hankinson-Hester Design)
POURING L IP

This Soil Sampling Tube has been 
designed by experts who have had 
extensive experience and who appre
ciate the difficulties encountered in 
taking true soil samples with the or
dinary tools available heretofore.
The instrument is sturdily built of 
non-corrodible metals, light in weight 
(3Y2 lbs.), and calibrated in 6" inter
vals for accurate soil sampling to any 
depth to 3 ft. I t  is so designed that 
the entering soil core passes freely  
into the upper tube and upon inver
sion is discharged without “sticking.” 
P lastic Vials (114"  x  63A " )  with screw  
caps, for containing soil samples can 
also be supplied.

W rite fo r  descriptive literature.

LaMOTTE CHEMICAL 
PRODUCTS CO.

Dept. "BC"
Towson Baltimore 4. Md.
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FREE LOAN OF EDUCATIONAL FILMS

The Am erican Potash In stitu te  will be pleased to  loan to  educational 
organizations, agricultural advisory groups, responsible farm  associa
tion s, and m em bers of th e fertilizer trade th e m otion pictures listed 
below. This service is free except for shipping charges.

FILMS (ALL 16 MM. AND IN COLOR)

The Plant Speaks Thru Deficiency Symptoms (Sound, running time 25 min. 
on 800-ft. reel.)

The Plant Speaks, Soil Tests Tell Us Why (Sound, running time 10 min. on 
400-ft. reel.)

The Plant Speaks Thru Tissue Tests (Sound, running time 14 min. on 400-ft. reel.) 
The Plant Speaks Thru Leaf Analysis (Sound, running time 18 min. on 800-ft. reel.) 
Save That Soil (Sound, running time 28 min. on 1200-ft. reel.)
Borax From Desert to Farm (Sound, ru nning time 25 min. on 1200-ft. reel.) 
Potash Production in America (Sound, running time 25 min. on 800-ft. reel.)
In the Clover (Sound, ru nning time 25 min. on 800-ft. reel.)
In Canada: The Plant Speaks Thru Deficiency Symptoms 

The Plant Speaks, Soil Tests Tell Us Why 
The Plant Speaks Thru Tissue Tests 
The Plant Speaks Thru Leaf Analysis 
Borax From Desert to Farm  
Potash Production in America

DISTRIBUTORS

Northeast: Educational Film Library, Syracuse University, Syracuse 10, N. Y.

Southeast: Vocational Film Library, Department of Agricultural Education, 
North Carolina State College, Raleigh, North Carolina.

Lower Mississippi Valley and Southwest: Bureau of Film Service, Department 
of Educational Extension, Oklahoma A & M  College, Stillwater, Oklahoma.

Midwest: Visual Aid Service, University Extension, University of Illinois, 
Champaign, Illinois.

West: Department of Visual Education, University of California, Berkeley 4, 
California.

Department of Visual Education, University of California Extension, 
405 Hilgard Ave., Los Angeles 24, California.

Department of Visual Instruction, Oregon State College, Corvallis, Oregon. 
Bureau of Visual Teaching, State College of Washington, Pullman, Wash- 

ington.
Canada: Canadian Film Institute, 172 Wellington Street, Ottawa, Ontario.
For the Province of Ontario: Distribution Services, Ontario Agricultural College, 

Guelph, Ontario.
IMPORTANT

Requests should be m ade well in advance and should include inform a
tion as to  group before which th e film is to  be shown, date of exhibition  
(alternative dates if possible), and period of loan.

Request bookings from your nearest distributor.
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AVAILABLE LITERATURE

The following literature on the use of fertilizers in profitable soil and 
crop management is available for distribution. We shall be glad to send 
these upon request and in reasonable amounts as long as our supply lasts.

Reprints
2 8 -1 2 -4 5  B etter Coro (M idw est) (C ircu lar) 
F -3 -4 0  W hen Fertilis in g , Consider P lant-food 

Content o f  Crops 
S -5 -4 0  W hat is the M atter with Y ou r S o il?  
Y -5 -43  Valne & Lim itations o f Methods o f 

Diagnosing P lant N ntrient Needs 
A - l-4 4  W hat's in  T hat F ertiliser  Bag? 
Q Q -12-44 L eaf Analysis— A Guide to  B etter 

Crops
P -3 -4 5  Balanced Fertility  in  the O rchard 
Z -5-45 A lfa lfa— The A ristocrat
0 0 - 8 - 4 5  Potash F ertilisers Are Needed on 

Many Midwestern Farm s
Z Z -11-45 F irst Things F irs t in  So il Fertility  
T -4 -46  Potash Losses on the Dairy Farm  
Y -5 -4 6  Learn Hunger Signs o f  Crops
1-2-47 F ertilisers  and Human Health 
T -4 -4 7  F ertiliser  P raetiees fo r  Profitable

Tobacco
'IT -1 1 -4 7  How D ifferent P lan t Nutrients In 

fluence P lan t Growth 
W - l l - 4 7  Are Y on Pasture Conscious ? 
R -4-48  Needs o f  the Corn Crop 
X -6 -4 8  Applying Fertilisers  in Solution 
AA -6-48 The Chem ical Composition o f  Agrl- 

eultnral Potash Salts 
G G -10-48 S tarred  P lants Show T h eir  Hunger
0 0 - 1 1 - 4 8  The Use o f  Soil Sam pling Tubes 
S S -1 2 -4 9  Fertilisin g  Vegetable Crops 
K -S -50  M etering Dry F ertilisers and Soil

Amendments into Irrigation  Systems 
B B -8 -S 0  Trends in  So il Management o f  

Peach O rchards
1-2-51 Soil Treatm ent Im proves Soybeans 
X -8-51  O rchard Fertilisatio n  Ground and

Foliage
B B -10-51  Healthy P lants Must B e W ell Nour

ished
11-12-51 Pasture Improvement W ith 1 0 -1 0 -1 0  

F ertiliser
K K -12-51  Potassium  in Animal Nutrition 
A -l-5 2  Research P oints the Way to Higher 

Levels o f  Peanut Production 
E -2 -52  Ladlno Clover— Its Mineral Require

ments ft Chemical Composition 
H -S-52 The Relative M erits o f  Inorganic ft 

Organie Sources o f  P lant Nutrients 
L -4 -52  Efficient Use o f  F ertiliser  in the 

Southern Region
0 -4 -5 2  Tom ato Production fo r  the Canning 

Industry
Q -5-52  Potassium -nitrogen Balance fo r High 

Corn Yields 
Y -1 0 -5 2  The N utrition o f Muck Crops 
CC -12-52 The L eaf Analysis Approach to 

Crop Nutrition 
B - l -5 3  Commercial F ertiliser Is  a Sound In 

vestment
F -2 -53  Grasses and Weeds— The Potash Rob

bers
1-2-53 Sericea Is a Good Drought Crop

J-3 -5 3  Balanced N utrition Im proves W inter 
W heat Root Survival 

K -3-53  Kudsu Keeps Growing During
Droughts

N -4-53 Coastal Berm uda— A Trip le-threat 
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A hillbilly came to town carrying a 
jug of liquor in one hand and a shot
gun in the other. He stopped a man 
on the street, saying—“Here, friend, 
take a drink outa my jug.”

The man protested he didn’t drink. 
The hillbilly leveled his shotgun at 

the stranger and said— “Drink.”
The stranger drank, then he shud

dered, shook, shivered and coughed. 
“Gad, that’s awful stuff.”

“Ain’t it?” said the hillbilly. ‘Now 
hold the gun on me until I take a gulp.”

A young officer who was highly 
efficient was inspecting Selective Service 
Headquarters in a Southern city. 
Noting that the number of desks, tele
phones, and typewriters seemed far in 
excess of personnel, he asked one of the 
girls, “What is the normal complement 
of this office?”

The girl was puzzled only for a 
moment, “Well, suh,” she replied, “Ah 
believe the most usual compliment is 
‘Howdy, honey, you’re sure luscious- 
lookin’ this mawnin’.”

The minister came to dinner with 
his collar unbuttoned. “I have a very 
painful boil on my neck,” he apolo
gized, “but then, we must endure such 
misfortunes with patience. Suffering is 
inflicted on us at times to try us.”

The little six-year-old listened and 
then inquired: “Well, if you’re sup-| 
posed to suffer, why don’t you button 
up your collar?”

Woman, trying on fur coat, to the 
salesgirl: “I wish it were called some
thing besides broadtail. My husband 
fancies himself a comedian.”

An old maid spending her declining 
years raising chickens was having trou
ble with them. She called the county 
agricultural agent who visited her farm, 
looked at her flock, and said:

Farm Agent—“Madam your hens 
have coccidiosis.”

Maiden Lady—“That’s impossible. 
There hasn’t been a rooster with them 
for six months.”

A farmer, tired of being single, went 
to town, chose a wife, married her, put 
her on the back of his horse and started 
home.

Suddenly the horse stumbled. “That’s 
once,” said the farmer, and went on 
his way. The horse stumbled again. 
“That’s twice,” said the farmer. The 
third time the horse stumbled the 
farmer said, “That’s three times.” He 
and his bride dismounted, and he took 
his rifle and shot the animal.

“Whatever possessed you to do that?” 
the bride asked; and she thereupon 
began a long-winded tirade about the 
farmer’s stupidity. He listened for sev
eral minutes, looked steadily at his wife, 
and remarked quiedy: “That’s once.”

One feminine mystery that puzzles 
the average husband is why they call it 

“permanent” wave.
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*1 TO *2 SPENT ON 
FERTILIZER BORATES 

CAN GIVE YOU AN 
EXTRA TON OF HIGH 
QUALITY ALFALFA 

PER ACRE!

Yes, Boron means bigger crops of bet
ter quality! Alfalfa responds so readily 
to Boron that, in some cases, yield per 
acre is doubled. To put Boron back 
into the soil, use F e r t il iz e r  B o r a t e—  
h ig h  g ra d e  . . . it’s the low-cost fer
tilizer borax, rich in Boron. (Contains 
approximately 121 % borax equivalent).

F e r t il iz e r  B orate— h ig h  g r a d e , is an 
ore concentrate developed especially 
for fertilizer use. Because its water con-
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Boroted Fertilizers pay 
3 ways on Alfalfa

1. EXTRA YIELDS 2. BETTER QUALITY

3. LONGER LIFE STANDS

tent is held to about 24% (5 mols) 
this material saves you money in costs 
o f transportation, storage, handling, 
etc. Only 83 lbs of F e r t il iz e r  B o rate 
h ig h  g ra d e  is required for each 100 
lbs. borax guaranteed in formulated 
mixtures. Available in two particle 
sizes; a fine mesh for adding to mixed 
fertilizers . . .  a coarse mesh for direct 
application. County Agents or State 
Experimental Stations should be con
sulted for detailed recommendations.

Write today for literature and quotations on 
Fertilizer Borate— The Low-Cost Fertilizer Borax

AGRICULTURAL OFFICES

• P. O. Box 229  
East Alton, Illinois

I OF FAM O U S **>0 I I U l l  T E A M " PACKAGE PR O O U C Tf

PACIFIC COAST BORAX CO.
DI VI S I ON OF BORAX CONSOLIDATED.  LIMITED

• 1st National Bank Bldg. 
Auburn, Alabam a

TOO PARK AVINUI 9 2 *>  LUMBER STREET BBC SNATTO PLACE 
NEW TGRK 17 , N.T. CHICAGO 1 A, I I I I  NOI > LOS ANGELES S, C All F.
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A N E W  CONCENTRATED BORATE WEED KILLER

TRONABOR is a  new concentrated borate weed killer 
containing not less than 1 3 .7 %  Boron and 4 4 %  B ,0 , combining the 
p ro p erties  o f a  g e n e ra l-c o n ta c t w eed k iller an d  soil sterilan t. 
TRONABOR is most effective when applied dry but can also be used 
in solution as a  spray. W hen you use TRONABOR the job is done! 
Most weed growth is destroyed for a  year or longer. Under favorable 
conditions TRONABOR may give control up to three or four years. 
When applied before or during seasonal rainfall it is dissolved and 
perm eates the soil to the root zone of the plants where it destroys 
and prevents re-growth until removed by normal leaching. TRONABOR 
is safe, easy to apply, non-corrosive and non-flammable. No other 
type of weed killer combines so many advantages.

TRONABOR IS .

Easy to apply 
Concentrated 
Non-poisonous 
Non-seleetive 
Non-flammable 
Non-corrosive to 

iron or steel 
Non-injurious to 

clothing 
Economical 
Soil Sterilant

HOW AND WHEN TO APPLY T R O N A B O R
In d ry  form , TR O N A B O R  is easily  
a p p lie d  by h a n d -broadcastin g . O n  
larger areas one of several available  
types of fertilizer or lime-spreaders is 
recommended. It should be distributed 
evenly and in sufficient amount. It is 
better to over- than under-apply, since 
too little may give unsatisfactory results. 
W here practical, standing weed growth 
should be cut to a height of 4 to 6  inches 
to insure that the TRONABOR is spread 
evenly. On bare slopes raking in will 
prevent the m a te ria l from  washing  
aw ay during heavy rains.

TRONABOR is best applied in the Fall, 
W inter or early Spring when rainfall

• T ra d e  M a rk  R e g is te re d

carries it into the root area of the soil. 
TRONABOR must be dissolved to be 
effective. For annuals and shallow- 
rooted perennials apply when plants 
are young and tender. Deep-rooted  
perennials should be treated in Fall or 
W inter. Apply TRONABOR at the rate 
of 7 }/s to 11 pounds per 100 square 
feet, depending upon severity of con
ditions. The higher application should 
be used on steep slopes, where weed 
growth is thickly matted or well estab
lished, or where the soil is hard and 
impervious or very sandy or porous. 
Spot re trea tm en t o f some areas  a t  
obout Vt the above dosages may be 
advisable later.

TRONABOR K IL L S ..

Russian Knapweed 
Canada Thistle 
Bindweed 
Toad Flax 
Leafy Spurge 
Whitetop (Hoary Cress) 
Johnson Grass 
Poison Ivy and Oak 
St. Johnswort 

(Klamath Weed)
And many others.

American Potash & Chemical
Offices • 3 0 3 0  W est Sixth S treet, Los A n geles 5 4 , C alifo rn io  

1 2 2  E ast 4 2 n d  S tre e t, N ew  York 1 7 , N . Y.

•  ESTON CHEMI CALS D I V I S I O N  
3 1 0 0  Eost 2 6 th  S tre e t, Los A n g eles 2 3 , C alifo rn io

Plants • T ron a a n d  Los A ngeles, C a lifo rn io

B O R A X  •  P O T A S H  •  S O D A  A S H  •  S A L T  C A K E  •  L I T H I U M  & B R O M I N E  C H E M I C A L S  
and a  diversified line of specialized AGRICULTURAL, REFRIGERANT and INDUSTRIAL CHEMICALS
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i t  look through .  .  .

Opening Doers

T ?V E R  since I hit an agricultural college campus for the first time 
-®-1 more than 40 years ago and got well acquainted with the fellows 
who went there and the professors and instructors who taught them, 
I have never known a more unselfish and devoted group, or one where 
good fellowship prevailed to a greater degree. Since those days great 
changes have occurred in the agricultural scene. Back then most of 
the lads who came to study at our state college intended to be farmers 
or teachers and extension agents, with emphasis on direct production 
on the land. That was quite a spell before the field of agriculture as 
we know it now had branched out and flowered profusely in the myriad 
of careers which time, research, expediency, progress, and the rise of the 
commercial farm produced.

Today there is keener competition 
in farming and keener competition in 
agricultural education than in those 
formative years gone by. Similarly, 
there is greater demand for ready 
cash and big investments in both farm
ing and college institutions than there

was back then. This in turn spells 
a need for better trained farmers and 
better equipped educational agencies.

The real rise of the agricultural col
lege to greater complexity, heavier 
financial budgets, and larger staffs 
began when dirt farming—direct pro

3
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duction effort—fell into fifth or sixth 
place as a profitable career for gradu
ates. From 10 to 20 per cent of the 
present-day graduates of our state agri
cultural colleges engage in direct pro
duction, while 80 to 90 per cent in 
many cases find lucrative and inspir
ing jobs in the professions and services 
allied to agriculture that require a 
sound basic agricultural training plus 
elective specialties in the social and 
physical sciences and other exacting 
skills.

Let’s back up at this point and size 
up the value of a course in agricul
ture, the open door to numerous 
fascinating careers. One thing that 
youngsters should always look into 
is the permanency of a given profes
sion before casting in their lot and a 
lot of mazuma besides. You’ll scan 
the list of occupations a long time 
before you find one that has a brighter 
long-time future than farming and the 
careers that cater to it. Quieting 
hunger is apt to remain a must.

Next, a young fellow likes to join 
up with a big outfit. Well, this is 
where agriculture shines some more. 
Agriculture uses about 40 per cent 
of the presently employed national 
working force. It also utilizes more 
supplies and raw materials than any 
other industry. Fully 60 per cent of 
the nation’s land area lies within the 
borders of somebody’s farm.

Y OUTH always prefer to mix up 
with new discoveries and fresh 

formulas and be right in there pitching 
in the big league. Here again agricul
ture scores. Its rapid rise in output and 
the increased skill and efficiency it 
demonstrates are unsurpassed by any 
other U. S. industry. This is espe
cially true in its application of scien
tific discoveries and the constant farm 
demand for new research in produc
tion, processing, and marketing.

The rising generation like an educa
tion but they wish to know if the 
brand they imbibe is really relied

upon to keep the world moving. They 
don’t want a quick jag in education, 
but a system that stays with them. 
Agriculture relies on higher educa
tion—science, business affairs, finance, 
engineering, communications—all being 
required to meet normal everyday prob
lems successfully.

Because of these valid reasons— 
stability, permanency, size, new ideas, 
continuous learning, variety, efficiency 
—agriculture probably offers more op
portunity and satisfaction to college 
graduates than we find in most other 
pursuits. In farming and ranching 
and in every special skill from agron
omy to zoology, agriculture is in a 
class by itself.

But there are always two sides to 
education—the school side and the side 
of the student. It is not possible as a 
rule for a faculty of an agricultural 
college to turn out A-l graduates from 
defective raw material. The prospec
tive student should have reasonably 
sound health, a real liking for country 
life and associations, and be a good 
learner and observer. He must have 
ability and desire to study and get 
good grades. He ought to have 
enough reserve credit or financial in
come to insure his investment in ed
ucation until ready to begin “cutting 
coupons” on it.

But if he finds a way to begin farm
ing without assuming too big a burden, 
he has need of a multitude of skills 
and know-hows, because the actual in
vestment in well-organized farms be
hind every farm worker is about thrice 
that behind each factory worker.

SOMETHING powerful happened 
to American agriculture recently 

to enable it to increase total output 
44 per cent above 1935-40 while the 
population increased but 24 per cent. 
Maybe favorable growing weather 
helped, advice of old-timers’ did its 
share, and the deeper resources of 
the land played a part also. But the 
forces of research and education in 
every field of agriculture must get the
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praise for most of the new era’s abun
dance. Our centers of learning again 
provide the nursery for another re
markable renaissance.

The institutions that are the closest 
to the farmer and his family are the 
Land-Grant colleges— 54 in all. Here 
are depositories of science and practice, 
always open to the farmer, the student, 
and the whole vast array of agricul
tural enterprises. Unlike the previous

custom of the Old World countries 
where the secrets of science were locked 
off and seldom given to the ones best 
able to use them, our college doors are 
unlatched. Not only that, but extension 
agents and Smith-Hughes teachers 
carry the findings of fact to every com
munity willing to listen.

About half of the graduate roster 
at many of our agricultural colleges 
finally wind up with careers either 
in business and commerce or in some 
branch of public service connected with 
farming and stock raising. Only a 
relatively small percentage go far 
enough in the basic sciences to make 
research their full-time life work. 
Science, like art, takes exacting, de
voted, and often plodding enthusiasts.

One prominent state college in a sur
vey of some 3,000 alumni finds that 
about 51 per cent of them report being 
in business and industry or in state or 
federal employment. Only 5 per cent 
or so said they were engaged solely 
in scientific research—but this, of 
course, varies by institutions. The

demand for highly skilled research 
personnel is rising, and the U. S. De
partment of Agriculture and the state 
stations have probable replacement po
sitions ready for 12,000 or more ex
ceptional people between this date and 
January 1960.

Business offers tremendous oppor
tunities for obvious reasons. Farmers 
have enormous investments in land, 
buildings, machinery, equipment, elec
tricity, and livestock. These often 
take more capital than the small
town mercantile business does. The 
latest estimate of Wall and Associates 
of USDA gives national agriculture 
total combined financial and physical 
assets of $165 billions. Debts and 
liabilities amount to less than $20 bil
lions. Back before World War II 
agricultural assets were only $53 bil
lions. Big business grows fast.

Hundreds of jobs arise with private 
banking and insurance corporations, 
cooperative credit institutions, and the 
federal land banks. Their farm spe
cialists must know farm costs and 
expenses, and be able to analyze the 
net worth of loans and investments. 
Trained farm managers are in steady 
demand on large and small estates. 
Farm appraisers likewise must have 
solid backgrounds without guesswork.

Direct marketing of farm products 
affords another promising field. Buy
ing and selling are the lifeblood of 
agriculture and the production and dis
tribution of food and fiber. Salesmen 
help farmers—or are supposed to—in 
making investments in operating ma
terials and facilities suited to their 
own needs and financial standing. 
Farmers must sell shrewdly and care
fully map out merchandising programs 
—either alone or with other farmers. 
Here there is a growing need for spe
cialists to help market quality goods, 
graded and labeled right, and then ad
vertised and distributed properly.

ALL the myriad of manufacturing 
supply companies in the whole 

( Turn to page 49)



Demonstration Farms Produce 
Efficiently With Grass

^  CLard W. Menr̂
Test Demonstration Agricultural Extension Service, Jonesboro, Tennessee

DN E may hear of various suggested 
solutions to the projected problem 

of feeding and clothing our future 
population. Certainly we will need 
greater agricultural production to meet 
the needs of our predicted 200 million 
population of 1975. With the expan
sion of new land frontiers limited, the 
opportunity for increasing our agricul
tural output horizontally is not encour
aging. Possibly each acre of farm land 
will be called upon to produce one 
fifth more. Can this vertical expansion 
of our agricultural production be 
brought about?

The pattern of increased agricul
tural production on a group of unit test 
demonstration farms in Washington 
County, Tennessee, may invoke some 
thought in arriving at the answer. 
While this same pattern of development

Fig. 1 . Brood cows in th is herd o f purebred 
cattle  have never eaten grain . A good m ixture 
o f  grass-legume herbage produced on w ell-fer
tilized soil and used as pasture and hay keeps the 

cows in goody th rifty  condition.

is not applicable to all sections of our 
nation, the fundamental factors con
sidered in getting greater production 
from this group of farms may apply 
in many areas. Good land use, soil 
building, use of adequate plant nutri
ents, and good farm-management prac
tices are all of vital importance in mak
ing these rather small owner-operated 
farms examples of intensive, efficient 
production.

The topography, rainfall, and soil 
types of Washington County are typical 
of a large area of upper eastern Ten
nessee and southwestern Virginia. The 
land is rolling to steep, with much of 
the soil derived from limestone. Al
though this county has produced con
siderable corn and small grain in the 
past, it is fast becoming one of the 
outstanding grassland counties of the 
nation. This grassland farming pat
tern supports both dairy and beef herds, 
and is supplemented with burley to
bacco as a cash crop. Egg production 
on some farms is a contributing enter
prise.

To make a grassland program effi
cient on these small farms (the average 
size farm of the county is less than 50 
acres) it must be developed intensively. 
The 29 unit test demonstration farmers 
cooperating with the Agricultural Ex
tension Service and the Tennessee Val
ley Authority are finding the key to 
such a development, and are setting an 
example for other farmers to observe 
and follow. With the farm plans built 
around a good pasture and hay pro
gram through the liberal use of plant 
nutrients, and the forage utilized

6
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through good livestock, these farmers 
are getting high farm production com
pared with that of the average farmer 
for the county and State.

A comparative study (see Table I) 
shows that these demonstration farms 
have one third as much row crops as 
the average farm of the county or one 
sixth as much as the average Tennessee 
farm. These farms are leading in the 
increase of alfalfa acreage, since through 
adequate fertilization the demonstra
tion farmers find they can successfully 
maintain their stands for several years. 
The intensive development of the pas
ture and hay crops enables these farms 
to carry 214 times the volume of live
stock on equivalent acreage, compared 
with the average Washington County 
farm. Such an intensive development 
of this grassland program can be at
tributed partly to the liberal use of 
plant nutrients. These demonstration 
farmers are using over 2% times as 
much fertilizer per acre as the average 
county farmer, and four times as much 
as the average Tennessee farmer.

This type of farm development re
flects into the farm output, since the 
per acre farm sales from the demonstra

tion farms are 214 times greater than 
those from the average farm of the 
county.

The sward of most of the pastures 
on the demonstration farms consists of 
orchard grass-ladino clover-alfalfa or 
fescue-ladino clover-alfalfa mixtures. 
Often considerable hay is harvested 
from these fields during flush seasons 
of growth. The common rate of fer
tilization in establishing these pastures 
is 1,300 to 1,500 pounds of fertilizer 
per acre, which probably will include 
33 pounds of N, 270 pounds of P20 5, 
and 100 to 200 pounds of K 20 .  Annual 
maintenance application of 75 to 150 
pounds of K 20  per acre is applied to 
most pastures. Additional phosphate 
is usually used every two to three years. 
Alfalfa usually receives an annual ap
plication of 150 to 200 pounds of K aO 
and 20 to 40 pounds of borax per acre. 
Phosphate is applied to alfalfa when 
seeded at the approximate rate of 216 
pounds of P2Os per acre, and subse
quent applications are made every one 
to three years, averaging about 50 
pounds of P20 5 per acre. The longev
ity of alfalfa stands on these demon-

T a b l e  I . — C o m p a r is o n  o p  T e s t  D e m o n s t r a t io n  F a r m s  W i t h  A i x  W a s h in g t o n
C o u n t y  a n d  T e n n e s s e e  F a r m s

Wash. Co. 
Test Dem. 

Farms 
1952 1

All 
Wash. Co. 

Farms 
1949 2

All 
Tenn. 
Farms 
1949 2

Number of farms................................................................. 29 3,683
36

231,631
50Acres of open land per farm............................................. 106*

Per cent of open land in row crops................................ 4 .7 13.6 27 .6
Per cent of open land in corn......................................... 3 .0 11.1 18.0
Per cent of open land in pasture and hay.................... 84 .9 75.0 53 .0
Per cent of open land in alfalfa....................................... 12.6 2 .5 1.6
Pounds of fertilizer used per acre of open land........... 375 159 1 92 3
Acres of open land per animal unit................................ 2 .6 5 .6 7 .5
Gross farm sales per acre of open land.......................... $96 $37 $29
Per cent of farm sales from livestock and livestock 

products........................................................................... . 81 64 46

1 From records kept on the test demonstration farms.
2 From 1950 U. S. agricultural census.
8 For fiscal year ending June 30, 1952 (State Dept, of Agriculture Report) (1952 was one of the driest 

years on record for Washington County).
*  The average size test demonstration farm is larger than the county average due to two rather large 

farms in this group. Most test demonstration farms run from 40 to 75 acres.

0
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2 .  W ell-fertilized pastures such as th is frequently provide more than 3 0 0  cow days o f grazing 
per acre  during one season. A two-year record o f this field shows the cost o f establishing and 
m aintaining to be  7 % ^  per cow day grazing. Net return was 4 1  cents fo r  each cow day o f grazing

realized from  th is pasture.

strations is proving much greater than 
experienced on other farms using less 
plant nutrients.

Close check is kept on the pH of the 
soil, and lime is applied to both pas
ture and alfalfa fields when needed.

The Ross Wilcox test demonstration 
farm is a good example of how an 
intensively developed grassland pro
gram affects the farm output. This 
farm consisting of 62 acres of cleared 
land is rolling to steep in topography. 
The Wilcox family was selected by the 
people of their community for the test 
demonstration program in 1939. Mr. 
Wilcox then set about to change his 
farm plan from one based around a 
rotation of corn, small grain, and 
lespedeza to a grassland program 
stressing highly improved pastures and 
alfalfa for hay. He believed through 
such a program he could eliminate ero
sion, rebuild his soil fertility, reduce 
his labor requirement, keep more live
stock, increase the volume of his farm 
sales, and operate his family-size unit 
more efficiently.

A study of the change that has taken 
place on the Wilcox farm during the

13 years from 1940 through 1952 re
flects a large increase in farm output 
as well as greater efficiency of produc
tion. Corn and small grain production 
on this dairy farm has been discon
tinued. Alfalfa has replaced lespedeza 
for hay, and orchard grass-ladino clover 
pastures have replaced unimproved 
bluegrass and wild grass pastures. 
High-yielding pasture and hay crops 
have been developed through the lib
eral use of plant nutrients. One of 
Mr. Wilcox’s alfalfa fields has averaged 
over five tons of hay per acre each year 
for three years, which is a high yield 
for this area. The yield of burley to
bacco has more than doubled during 
this period.

Through the intensive development 
of a grassland program on this unit, the 
volume of livestock has been doubled. 
Adequate amounts of nutritious pas
tures and legume hay along with a 
good breeding program have doubled 
the herd’s average milk production, 
which is now more than twice the 
average State production.

The volume of farm sales has in
creased 900 per cent during this period,
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Fig . 3* Many farm ers and agricultural workers visit the highly productive pastures on test dem onstra
tion  farm s to gain inform ation on seeding, ferilization , management, etc. This is a field o f orchard 

grass, ladino, and a lfa lfa  used fo r  grazing, with surplus growth sometimes used fo r  hay.

while the net farm income was four 
times greater in 1952. In 1951, a near 
normal rainfall year, the net farm in
come was 75 per cent greater than it 
was in 1952, a year of serious drouth.

Certainly the use of fertilizer cannot

be overlooked in analyzing the change 
which has taken place on the Wilcox 
farm. Table II shows the fertilizer used 
in 1939 compared with 1952. It might 
be pointed out that only a small per
centage of the fertilizer materials used

T a b l e  I I . — F e r t i l i z e r  U s e d  o n  t h e  R oss W i l c o x  T e s t  D e m o n s t r a t i o n  F a r m

1 9 3 9
2,500 lbs. 0—48—0 (Dem. material) 

350 lbs. 3 -8 -5  
375 lbs. 0-10-4  
200 lbs. 0-0-50 
100 lbs. 0-0-48

3,775 lbs. Total 
10.5 lbs. N 

1 ,265 .5  lbs. P20 6 
170.5 lbs. K 20

1 9 5 2
4,400 lbs. 0—27—0 (Dem. material) 
5,700 lbs. 0-10-20
4.000 lbs. 0-20-20 
7,200 lbs. 0-12-12
1.000 lbs. 6-12-12 

200 lbs. 4-10-6
2.000 lbs. 3 -9 -6
2.000 lbs. 3-12-12
3.000 lbs. 33-0-0- 

200 lbs. 16-0-0 
200 lbs. 20-0-0

2.000 lbs. 0-0-50

Total cost.........................................  $57.49
Total cost of commercial

material........................................  $16.00
Fertilizer used per acre of

cleared land.................................  61 lbs.
Cost per cleared acre of land. . . .  $ .93

31,900 lbs. Total Per A. average for farm 
1,250 lbs. N 20 lbs. N
3,982 lbs. P2Os 64 lbs. P20 4
4,296 lbs. K 20  68 lbs. K 20

Total cost.............................................  $661.00
Total cost of commercial

materials...........................................  $621.00
Fertilizer used per acre of

cleared land.....................................  515 lbs.
Cost per cleared acre of land  $ 10.67
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Fig. 4 . W ell-fertilized dense pasture herbage 
including plenty o f legumes is adding needed 
organic m atter to many fields where topsoil has 

previously been lost through erosion.

has been supplied as demonstration 
material. Mr. Wilcox pays approxi
mately one half the commercial price 
for the demonstration material he uses. 
Undoubtedly, the liberal use of fertil
izer has assisted with the development 
of an intensive grassland program, 
bringing about a greatly increased farm 
output and providing greater efficiency 
in operation on this farm.

The Wilcox unit is not an unusual

test demonstration farm but is typical 
of many others, not only in Washing
ton County but in other eastern Ten
nessee counties. With these demon
stration farms located in the various 
communities for other farmers to ob
serve, this grassland program is becom
ing area-wide. Other farmers having 
observed the practical application of the 
liberal use of plant nutrients in develop
ing a grassland program on the test 
demonstration farms are following a 
similar course. This entire area is fast 
going to grass, and utilizing it with 
more livestock.

Is it economically feasible not to grow 
the needed grain on these relatively 
small owner-operated farms? A num
ber of the demonstration farmers will 
answer the question in this way: “If I 
grew my grain, I would have to use 
much of my limited acreage in a rota
tion, which would greatly reduce my 
pasture and hay acreage, thus reducing 
the volume of livestock my farm would 
carry. By improving my acres to where 
I can produce pasture and hay inten
sively, the additional livestock I can 
carry on acres that would otherwise be 
in corn or small grain will more than 

( Turn to page 47)

Fig. S . Steep hillsides o f only fa ir  native fertility , when properly fertilised , will produce pasture 
tu rf that will frequently net a return o f more than $ 1 2 5  per acre.



Fertilizer Analyses 
Are nn the Move—UPWARD

By Zh, •man £. Bear
Soils Department, Rutgers University, New Brunswick, New Jersey

M I  |ON ’T  make a move,” says a
J J  mysterious deep bass voice over 

the radio, and one immediately feels a 
chill run down his spinal column. A 
few seconds later, when the voice con
tinues “before calling Lincoln,” he is 
greatly relieved to find that this is 
merely a transportation company’s 
technique for keeping its moving vans 
on the go.

The easiest thing to do is to stay put. 
Never move. Do the same thing today 
you did yesterday and the day before, 
and look forward to more of the same 
tomorrow, next week, and next year. 
But, fortunately, there are a lot of 
dissatisfied folks who want things to be 
different. They not only keep on the 
move themselves but force the rest of 
us to move with them.

Take the fertilizer business, for ex
ample. It’s a far cry from the old 1-8-1 
analysis of 50 years ago to the modern 
12-24-12. But nobody feels badly about 
this move. Everybody agrees that a 
farmer can get more pounds of plant 
food for $1 in a high-analysis mixture 
than he can in a low-analysis one. The 
only question that remains in anyone’s 
mind is whether something of value 
was lost in the shift from low- to high- 
analysis fertilizers.

To raise percentages of nitrogen, 
phosphoric acid, and potash in fertil
izers, extraneous elements must be re
moved. If a pound of urea replaces 
one of ammonium sulfate, the sulfate 
radical is dispensed with and more 
than twice as much nitrogen is sup
plied. Similarly, if double superphos
phate replaces the ordinary grade, cal
cium sulfate is discarded. Crude pot

ash salts are being refined to eliminate 
such impurities as the chlorides and 
sulfates of sodium, calcium, and mag
nesium.

The elements thus removed from the 
mixture have some value, but nobody 
knows just how much. If it is found 
that any of them are needed in any 
given case, they can usually be supplied 
in less costly forms. This is especially 
true of calcium and magnesium, which, 
as low-cost pulverized limestone, have 
added value as acid-neutralizing agents 
in soils. Where the rainfall fails to 
supply the necessary sulfur, relatively 
small amounts of ammonium sulfate, 
ordinary superphosphate, or gypsum 
can be added to the mixture. Low- 
analysis fertilizers may contain 5 to 10 
times as much sulfur as required by 
the crop to which the fertilizer is 
applied.

Yet, the question still remained as 
to whether, by removing these and 
other non-credit constituents, something 
of special value had been lost from 
the fertilizer. So we decided to carry 
out an experiment to see just what 
happened to the soil as such, and to 
the crop growing on it, as the fertilizer 
concentration was raised to ever-higher 
levels.

Accordingly, in 1941, an experiment 
was set up on two soils, one a well- 
drained and highly-productive Sassafras 
loam and the other a poorly-drained 
Whippany silt clay loam. Represent
ative lots of these soils, horizon by 
horizon, Were placed in 3-foot-deep 
steel cylinders that had been buried in 
the earth to within 6 inches of their 
tops. These cylinders had diameters
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of 23 inches. They were filled to the 
level of the soil outside them. The bot
tom layer of soil was in direct contact 
with a heavy C-horizon material de
rived from Penn shale, which underlies 
the area.

After the soils were in place, fertil
izer was applied each spring for the 
next 10 years at the rate of 1 ton of 
4-8-8, or its equivalent in some higher 
analysis of the same nutrient ratio, an 
acre annually. In one group of cylin
ders the pH values were adjusted to
6.0 and then maintained at approxi
mately that level for the entire period 
by uniform applications of pulverized 
dolomitic limestone. In a second set 
of cylinders no limestone was applied, 
the soil pH levels being permitted to 
drop to whatever levels they would.

Comparison was made of the soil and 
crop effects of 4-8-8, 5-10-10, 6-12-12, 
8-16-16, 10-20-20, and 12-24-24 analyses. 
The lower analyses contained Milor- 
ganite, sodium nitrate, ammonium sul
fate, and ordinary superphosphate. For 
increasingly higher analyses, more and 
more use was made of urea and double 
superphosphate. The same 60 per cent 
grade of muriate of potash was used 
for all of these analyses. At the end of 
the 10-year period, the soils, to a 7-inch 
depth, were examined in detail to de
termine to what extent changes in pH 
values, cation exchange capacities, and 
exchange cation concentrations had 
occurred.

The 4-8-8 analysis left the soil in best 
condition, as measured by the criteria 
used. This was to be expected, since 
Milorganite is a dried activated sewage 
sludge containing 28 per cent ash. As 
the amounts of this material in the 
mixtures were reduced, soil pH values, 
exchange capacities, and exchange cal
cium tended to be lowered, and ex
change hydrogen tended to be in
creased.

The general effects of the use of all 
these grades of fertilizer, when applied 
to the well-drained Sassafras loam, were 
to lower its pH value, increase its ex
change hydrogen, reduce its exchange 
magnesium and calcium, and materially

increase its exchange potassium. Data 
obtained on the Whippany silt clay 
loam, a soil that is very difficult to work 
and to sample, were not so consistent.

The crops grown during the course 
of the test were snap beans and carrots 
on the limed soil, and potatoes and 
carrots on the unlimed soil. Data on 
yields were recorded but, since the 
treatments were not replicated, conclu
sions concerning them are not very re
liable. Yet there was nothing in the 
yield data of either the edible or in
edible portions to indicate that any 
one of the fertilizer grades was de
pendably more effective in crop produc
tion than any other, either for the 
entire period or for the early or late 
years of the test.

Average cation summation values for 
the plant tops, calculated on the basis 
of m.e. in 100 grams dry tissue, were 
highest (308) for potatoes, intermedi
ate (272) for snap beans, and lowest 
(242) for carrots. Potato tops were 
relatively high in magnesium and po
tassium and low in calcium. Snap bean 
tops were relatively high in calcium 
and magnesium. Carrots from soils 
with low pH values generally con
tained much more sodium than those 
from soils with high pH values.' Tops 
of carrots receiving fertilizers contain
ing sodium nitrate tended to be rela
tively high in sodium. Snap bean and 
carrot tops were low in sodium.

In general, there was little in the 
evidence to indicate any very serious 
consequences to the soil from increas
ing the concentration of the fertilizer. 
Significant effects from all grades were 
a lowering of pH values, an increase 
in exchange hydrogen, and a reduction 
in exchange magnesium and calcium, 
especially the latter. Fortunately, rela
tively inexpensive liming materials can 
be used as correctives to control pH 
and exchange hydrogen values and to 
overcome both magnesium and calcium 
deficiencies as they develop.

Even though two crops were grown 
and harvested each year, the contents 
of exchange potassium in both soils 

( Turn to page 40)



Potential nf Fertilizer Use 
for More Efficient Production 

as Applied tn the Midwest1
B f  J C  C .  B e r g e r

Soils Department, University of Wisconsin, Madison, Wisconsin

IARGE population increases in the 
l past 10 years and the prospects of 

a continuing rapid increase in the popu
lation are causing growing concern re
garding the future adequacy of food 
supplies in this country. Great progress 
has been made in increasing crop pro
duction, and the increased crop is now 
produced with greater efficiency and 
with fewer people on our farms than 
ever before. This increased crop pro
duction is due mainly to the expansion 
in the use of commercial fertilizer, the 
increased technological information 
available on methods of fertilization, 
better control of insects and diseases, 
and increased mechanization on our 
farms.

The gready increased usage of fer
tilizer together with the shortage of 
various fertilizer materials, particularly 
sulphur and nitrogen, has caused some 
concern among agricultural leaders. If 
a shortage of fertilizer materials be
comes critical, it is important to know 
the effect of reduced fertilizer applica
tions on the yields of the major fer
tilizer-using crops. If the need for food 
is greatly increased, as prospects are 
that it will be, it is also important to 
know how much the yields can be in
creased through additional applications 
of nitrogen, phosphate, or potash.

As a result of literally thousands of

1 Contribution from the Department of Soils, Uni
versity of Wisconsin, Madison, Wisconsin. Published 
with the permission of the Director of the Wisconsin 
Agricultural Experiment Station.

experiments this information was avail
able, but scattered in individual states 
throughout the nation. The Fertilizer 
Work Group, organized under the Na
tional Soil and Fertilizer Research Com
mittee, was charged with assembling 
and analyzing all of the available in
formation on the fertilizer requirements 
for major fertilizer-using crops on dif
ferent soils, and with furnishing federal 
agencies with the reports on fertilizer 
needs and the most effective use of 
available fertilizer supplies.

Method of Gathering Data

The United States was divided into 
four sections, namely: Northeastern, 
Southern, Western, and North Central. 
This report is primarily concerned with 
the North Central region consisting of 
the states of Ohio, Indiana, Illinois, 
Michigan, Wisconsin, Minnesota, Iowa, 
Missouri, North Dakota, South Dakota, 
Nebraska, and Kansas.

Two steps were involved in the com
pilation of the data of these reports. 
First, crops and soils specialists in each 
state prepared summaries of all pub
lished and unpublished fertilizer experi
ments, showing the response of each 
of the principal crops to N, P2O5, and 
K 20 .  Second, state summary curves 
were prepared to fill in the gaps in the 
data, and these curves were prepared 
on the basis of experience, observation, 
and the combined judgment of the tech
nical specialists involved. These state 
average responses for each crop were

13
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calculated as percentage increases or 
decreases from yields at current aver
age use of the nutrient in question.

The benefits of lime are evaluated 
only for forage crops, although it is 
recognized that there are both direct 
and indirect benefits to other crops in 
the rotation. The data, given in the 
report, record the expected response 
of the crop being fertilized during the 
growing season. The residual effect 
of fertilizer, the effect of mixed crop
ping, or the year of crop sequence in 
a rotation was not evaluated, and the 
effects of fertilizer on crop quality and 
composition were not measured.

The picture presented by these re
ports is of necessity a generalized one, 
but at the same time gives considerable 
relatively specific information. The 
preliminary reports, one on a national 
basis and one for each of the four agri
cultural regions, were prepared in the 
fall of 1951 (2,3,4,5,6 ) .2

Soil and Climatic Characteristics
The North Central region, commonly 

known as the breadbasket of America, 
produced in 1950, 75% of the corn; 
slightly over 54% of the wheat; 68% 
of the rye; 40% of the barley; 81% of 
the oats; 90% of the soybeans; and 47% 
of the hay grown in the United States.

Considerable variation exists in the 
climatic and soil conditions from one 
part of the North Central region to 
another. The eastern and southern 
parts of the North Central region re
ceive more rainfall than do the northern 
and western portions. Rainfall varies 
from about 30 to 35 inches annually 
in the eastern and 35 to 40 inches in 
southern Missouri to less than 15 inches 
in the extreme northwestern portion.

In the eastern part of the region, soils 
have been farmed longer and are in 
the humid region where considerable 
leaching has taken place. In general, 
soils are more acid and lower in avail
able plant-food elements in the eastern 
part than they are in the western part 
of the North Central region. In the

2 Figures in parentheses refer to “Literature Cited.”

western part of the region many of the 
soils are neutral to slightly alkaline in 
reaction and relatively high in available 
plant nutrients, particularly calcium, 
magnesium, and potassium. The north
ern soils are generally higher in organic 
matter than those in the southern por
tion of the region.

Types of farming also influence the 
present fertility status of the soil. Cash 
grain cropping and pasturing of live
stock result in relatively smaller losses 
of potassium, calcium, and magnesium 
than does the dairy system where much 
of the forage is fed to animals as hay 
and silage and a considerable portion 
of the potassium and nitrogen is lost 
through improper handling of the 
manure. For these reasons larger 
amounts of fertilizer are used in the 
eastern part of the region where nitro
gen and phosphate are particularly 
needed, probably to a greater extent 
than is potash; while in the northern 
parts of the region in the dairy sections, 
there is an increasing need for potas
sium. Generally greater responses for 
all crops on a regional basis can be ob
tained through the addition of rela
tively small amounts of nitrogen.

Past and Present Fertilizer Usage
It has been in the past decade only 

that the North Central region has be
come really fertilizer conscious as shown 
by the data in Table 1 (1 ) . When ferti
lizer consumption in the United States 
is considered, the greatest percentage 
increase in fertilizer usage has occurred 
in the North Central region where in 
the past 10 years fertilizer usage has 
increased nearly threefold, with a total 
annual usage in 1951 of over four and 
one-half million tons. The Western 
region, still newer in fertilizer usage, 
increased its consumption of fertilizer 
about 230% up to a million and a quar
ter tons. The Southern region has been 
traditionally a heavy fertilizer user and 
while consumption has increased only 
80% the total now used is nearly ten 
and one-half million tons. Fertilizer 
consumption in the northeastern region 
increased 31% in the same period.



F ig . 1 .  Seventy-five p e r cen t o f  th e  co rn  prod uced  in  th e  U nited  S ta tes  is grow n in  th e  N orth
C en tra l reg io n .

The heavier fertilizer-using states in 
the North Central region are, of course, 
in the eastern portion where need for 
fertilizer is greatest and the land has 
been farmed longer. For the region 
as a whole, however, fertilizer usage on 
an average acre basis is relatively small. 
On the slightly over 225 million acres 
in the North Central region the average 
annual application of fertilizer is only 
1.5 pounds of N, 6.8 P2O5, and 3.3 
pounds of K 20  per acre. This, of 
course, in spite of the increased usage 
in the last 10 years, is a relatively low 
rate of the fertilizer application.

Data given in Table II show the 
fertilizer usage for the major fertilizer-

using crops in the North Central region. 
On a regional basis, corn receives 
slightly more than the average fertiliza
tion, while hay, pasture, soybeans, sor
ghum, and flax receive less than aver
age. Heaviest fertilized crops are to
bacco, vegetables, and potatoes. Cotton, 
fruits, and beets, with relatively small 
acreages, also receive high amounts of 
fertilizers. Data given in the prelim
inary regional report (3 ) show that rais
ing the application of nitrogen from 
3 to 40 pounds per acre on corn would 
increase the yield 25% ; on wheat, rais
ing the application of 1.8 to 40 pounds 
would increase the yield 33% ; with

T a b l e  I . — F e b t i l i z e r  c o n s u m p t i o n  i n  t h e  U n i t e d  S t a t e s , 1 9 4 1  a n d  1 9 5 1 .

Region

Total consumption 
short tons

Increase in 
consumption

1941 1951 Short tons %

North Central......................................................... 1,219,501
382,266

5,816,656
1,762,920

4,633,934
1,257,776

10,456,233
2,315,806

3,414,433
875,510

4,639,577
552,886

280
229

80
31

Western......................................
Southern......................................................
Northeastern...........................................................
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T a b l e  I I .— A c r e  u s a g e  o f  N ,  P aOs, a n d  K 20  f o r  t h e  m a j o r  f e r t i l i z e r - u s i n g  
c r o p s  i n  t h e  N o r t h  C e n t r a l  R e g i o n .  1 9 5 0 .

Crop

Corn..........
Sorghum. . 
W h eat.. . .
R ye............
B a rle y .. . .
O ats...........
Soybeans. 
C otton.. . .  
Tobacco...
Beets.........
Flaxseed.. 
P otatoes.. 
Vegetables 
Fruits. . . .
H ay .
Pasture. . .

All crops. .

Acres in 
region 

(1,000 acres)

Fertilizer usage, 
pounds per acre

N P2O5 K2O

52,804 3 .0 8 .4 5 .8
1,910 0 .7 0 .8 0 .2

40,706 1.8 7 .2 3 .4
904 1.4 8 .0 5 .0

6,507 0 .3 2 .6 1.3
28,813 1.4 7 .0 3 .6
10,494 0 .2 3 .0 2 .7

445 13.0 13.0 17.8
30 43.4 118.0 144.3

354 7 .0 36.6 24.4
2,012 0 .5 3 .2 1 .5

565 9 .3 36.6 38.8
1,367 16.3 35.0 26.0

798 17.7 19.0 17.8
27,704 0 .3 7 .4 1.3
50,178 0 .2 4 .4 0 .7

225,591 1.5 6 .8 3 .3

rye, the average annual application of 
40 pounds of nitrogen would increase 
the yield 46% ; on oats, 41% ; while 
with potatoes, yields would be increased 
38% and pasture 62%. Greatest re
sponse to phosphate would be obtained 
from flaxseed where the average annual

acreage application of 40 pounds of 
P2O5 would increase the yield 26%, 
on barley 22%, on rye 48%, and on 
corn 12%.

Increasing applications of potash to 
40 pounds per acre from the current 

( Turn to page 46)

Fig. 2 . Potato yields and quality can be greatly increased by proper fertilisation .



F ig . 1 . E veryone is  happy w hen th e  cro p  is lik e  th is .

Oregon Can Produce 
More Strawberries

■B f k . /?«

Horticulture Department, Oregon

MA N Y of Oregon’s strawberry 
growers are harvesting good 

yields of berries from their plantings. 
This was shown quite plainly by the 
survey made following harvest when 
90 growers in the commercial produc
ing areas were interviewed.

Why some growers produce so many 
berries per acre and others so few, was 
the question for which no one had a 
satisfactory answer. Everybody had 
ideas, but we all needed sound advice. 
This was the reason for making a sur
vey. We must bring up our State-wide 
average from its present level of 1.6 
to 1.8 tons per acre if growers are to 
stay in business and make a profit. 
This production is not enough to meet 
the expense if all costs are figured as

State College, Corvallis, Oregon

they should be. It means that some 
growers are losing money because so 
many have yields of three or more tons 
per acre.

The survey sheet used asked more 
than 100 questions which covered 
nearly everything from the grower’s 
name to the tonnage of the finished 
product. We wanted to know the what- 
where-when-how-and-why of everything 
connected with the production of this 
crop. It was felt that possibly some of 
the so-called little things had signifi
cance in this field of strawberry produc
tion. These have come to light as the 
reports were analyzed. As the statis
tical analysis proceeded, it was found 
that some questions brought out noth
ing of significance, and they were

17
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Fig. 2 . These berries are delicious as well as 
p lentiful*

dropped in order to save time and 
expense.

The 90 growers interviewed grew 
berries in the nine leading producing 
counties of Oregon. They had 1,327 
acres in production last year, which 
makes an average of over 14 acres per 
grower. These producers had a com
bined experience in strawberry culture 
of 976 years or nearly 11 years per 
grower. The average production per 
acre was 3.9 tons. This probably would 
indicate that only high producers were 
selected for the survey, which was not 
the case except that we endeavored to 
see all of the Five-ton Club members. 
It was only possible to get reports from 
16 of these members and so the remain
ing 74 were taken at random. The only 
requirement was that the fields could 
be seen from the road and had been 
cared for so the condition of the plants 
could be observed. Many fields that 
looked good in August and September 
had only returned 1 to 1.5 tons per 
acre. The why of this was quite ap
parent as the questions were answered. 
Names of the growers were taken only 
so that cooperators will be sure to re
ceive a copy of the complete analysis 
when it is finished.

The 75 Marshall growers interviewed

had an average production of 3.6 tons 
per acre. Seven growers of the North
west variety were interviewed and they 
had an average production of 6.3 tons. 
This average tonnage would be too 
high for all growers of this variety be
cause four of these seven were members 
of the Five-ton Club and all but one 
were growers with rather outstanding 
records for production. Many growers 
of this variety were not as successful. 
Growers with more than one variety, 
of which there were eight in the survey, 
had an average production of 3.8 tons 
per acre. Here again we had Five-ton 
Club members and others who were 
outstanding in their results rather than 
the average grower. Many growers of 
mixed varieties had low returns due to 
the prevalence of a severe virus infec
tion.

The following tables give the factors, 
breakdown, and results obtained:

Soil Type
Num
ber of 
grow

ers

Tons/A

All
varie

ties

Mar
shall

North
west Mixed

O lym pic.. . . 29 3 .1 3 .1
Powell........... 10 3 .9 3 .9
Willamette. . 19 4 .7 4 .5 7 .0 4 .0
Hillsboro and

Newberg.. 4 5 .2 4 .5 7 .8 4 .3
Chehalia. . . . 10 3 .7 3 .0 5 .3

7 3 .1 3 .1
Am ity............ 3 5 .0 6 .0 4 .5
Parkdale

6 4 .0 4 .0
Others............ 2 4 .5 4 .0 5 .0

The years of experience a grower has 
had seems to make some difference, but 
in the reverse to the usual way of think
ing. Possibly new growers were more 
particular as to the land used for straw
berry production.

Number Tons/A
Experience of (All

growers varieties)

1-10 years................. 52 4 .1  tons
11—20 years............... 23 3 .6  tons
over 20 years........... 15 3 .4  tons



How long the land had been in use 
was an interesting factor showing both 
new and old land producing the highest 
yields. This might indicate that we 
depend too long on a new piece of land 
before we do anything to improve it 
or restore its productivity.

Number Tons/A
Age of land of (All

growers varieties)

1-3 years................... 12 3 .8
4-10 years................. 4 3 .5
over 10 years............ 74 3 .9

There are several reasons why old 
strawberry land will not produce as 
well as new soil. The build-up of dis
eases in the soil probably is most im
portant, but possibly some elements are 
removed which have not been replaced. 
Organic matter also becomes depleted.

Strawberries
before?

Number
of

growers

Tons/A
(All

varieties)

Yes 22 3 .0
No 68 4 .1

Soil handling practices were especially 
interesting since strawberries are raised 
on soils handled in many different ways.

Soil
handling

Num
ber of 
grow

ers

Tons/A

All
varie

ties

Mar
shall

North
west Mixed

New................ 5 4 .2 4 .2
Cover Crop.. 35 3 .3 3 .2 6 .0 2 .5
Grain.............. 18 3 .7 3 .3 6 .0 4 .5
Grass S o d .. . 7 3 .9 3 .8
Clover Sod. . 6 4 .5 4 .6 4 .0
Vegetables... 14 4 .6 4 .4 7 .0 3 .5
Old Orchard. 5 5 .0 3 .7 7 .0

The application of nitrogen fertilizers 
showed that if land needed fertilizer it 
needed a rather liberal amount. Where 
no fertilizer was used, the soil evidently 
was well built up before planting.

Fig. 3 . W ith proper fe rtility  there are few cu ll 
berries*

Actual N.
Number

of
growers

Tons/A
(All

varieties)

0 ................................... 9 4 .9
1-40 lbs...................... 32 3 .8
41-80 lbs.................... 36 3 .6
over 80 lbs................. 13 4 .0

Results from use of phosphate fol
lowed somewhat the same pattern as 
for nitrogen.

Actual PjOs
Number

of
growers

Tons/A
(All

varieties)

0 ................................... 5 4 .8
1-100 lbs.................... 24 3.1
over 100 lbs.............. 36 3 .9
Heavy application

at planting tim e.. 25 4 .3

The use of potash up to about 100 
pounds per acre actual K 20  showed an 
over-all increase in production with 
some amazing yield differences in fields 
where it was a limiting factor. Some
times this increase was 100% on Che- 
halis soil or where there was a definite 
need for this kind of fertilizer. Where



no potash was used or light applications 
were made, rot was often a loss factor. 
Many of our good strawberry-producing 
soils apparently are low in potash unless 
it is applied in fairly heavy applica
tions. This could be the cause of heavy 
losses due to soft berries.
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Potash (K*0)
Number

of
growers

Tons/A
(All

varieties)

0 ................................. 30 3 .8
1-50 lbs...................... 21 3 .9
51-100 lbs.................. 26 4 .1
over 100 lbs............... 13 3 .5

Irrigation showed up well.

Num
Tons/A

Irrigation ber of 
grow

ers
All

varie
ties

Mar
shall

North
west Mixed

Yea.................. 51 4 .6 4 .0 6 .3 4 .0
39 2 .9 2 .9 3 .3

Certification of plants is now carried 
only on the Marshall variety. These 
plants showed up well even though all 
non-certified stock had come from certi-
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fied stock the year previous.

Certified Number of Tons/A
stock growers (Marshalls)

Yes 61 3 .7
No 14 2 .7

The figures on plants obtained from 
different places were interesting, but 
since only a very few of the plantings 
were made from Washington and Cali
fornia stocks, the results are not of 
significance in those cases.

Source of stock Number 
of growers

Tons/A
(Marshalls)

Eastern Oregon. . 28 3 .7
Western Oregon.. 14 3 .8
Mixed Source. . . . 24 3 .4

These figures bring out two things. 
First the equality in production of 
Oregon certified stocks and then the 
loss due to having plants from several 
sources on the same farm. The com
bining of otherwise mild viruses may 
cause a severe breakdown of stock and 
loss in production.

Strawberry plants hand set by 30 
growers averaged 4 tons while those 
set by machine on 60 farms yielded 
3.8 tons per acre.

Plants set in April yielded 3.7 tons 
per acre while those set in May pro
duced 4.1 tons. This might show that 
some plants are set in soil before it is 
in a proper condition. This point is* 
very important.

Does it pay to plant more plants per 
acre or set in runner plants? See fol
lowing table for answer.

Distance apart Number of 
growers Tons/A

14" 15 5 .0
15-24" 36 3 .9
25-44" 51 3 .7

Fig. 4 .  I f  the culture is right, there will be more 
barrels o f  berries. {Turn to page 48)



The Changing Fertility 
nf New England Soils1

(Sty d .  ejCm /\AJ» 'S w a n so n

Soils Department, Connecticut Agricultural Experiment Station, New Haven, Connecticut

EW  ENGLAND represents an area 
longer in cultivation than any area 

in the United States. More data on fer
tilizer usage and the effect fertilizers 
and cropping have had on the fertility 
of the land are available here than any
where else in this country. A broad 
regional study of the lines of evidence 
which indicate fertility trends in New 
England soils has been made possible 
by the collaboration of soil scientists in 
the New England Agricultural Experi
ment Stations and the U. S. Department 
of Agriculture.

Summarizing the facts will show the 
trend of soil fertility changes and also 
point up research deficiencies and new 
needs providing the basis for initiating 
new research. These data also should 
prove helpful in the interpretation of 
soil research data in other areas.

Maintaining and improving the fer
tility level of our soils constitute one of 
the most important problems facing the 
United States in this century, or the 
next, or the next. The soils of this 
country have produced food and clothes 
for a rapidly growing population for 
only a couple of hundred or so years. 
They must continue to produce at even 
higher rates for a continuing increasing 
population. The loss of soil fertility 
eventually means the loss of agricultural 
production—the loss of food and fibre. 
Nations and civilizations have faded 
and died because they ignored or did

1 Presented before Section O (Agriculture), Amer
ican Association for the Advancement of Science, 
Boston, Massachusetts, December 28, 19S3. Ma
terial for this paper has been extracted in part 
from a report of the New England Soil Fertility 
Subcommittee of the Northeastern Soil Research 
Committee.

not know how to maintain the produc
tive capacity of their soils.

Historic New England
New England is better known for the 

great men it has produced like Paul 
Revere, Noah Webster, John Greenleaf 
Whittier, Calvin Coolidge, the Cabots 
and the Lodges than it is for its agri
culture. People associate New England 
with Plymouth Rock, the Revolutionary 
War with its historic North Church 
and Bunker’s Hill, Harvard, Yale, 
Brown, and other great older universi
ties, and the quaint New England 
towns and scenic countryside. Every
one knows about thrifty New England 
and its Yankee ingenuity.

To many, New England means the 
extreme northeastern part of the United 
States—a part of the 13 original states 
—largely forested, highly industrialized, 
and having little agriculture. Actually, 
New England covers an area only about 
as large as Missouri.

Is agriculture then, in New England 
important? Has there been enough 
farming in the past in New England 
to warrant a study of the changing fer
tility of its soils?

An Intensive Agriculture
The importance of agriculture in 

New England, as well as its intensive
ness, is shown by economic data. The 
1950 census shows income per acre for 
land in farms for New England at 
$42.38 compared with $27.73 for Iowa 
and $17.96 for South Carol ina. Con
necticut led New England with $95.31, 
an increase over 1944 of 70 per cent.

21
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F ig . 1 . Grow ing shade to b a cco  u n d er ch eeseclo th  ten ts  in  th e  C on n ecticu t V alley . Se lected  leaves
are  used fo r  th e  o u ter w rapper in  cig ars.

compared with 43 and 3 per cent for 
Iowa and South Carolina, respectively.

Agriculture was dominant in New 
England in the early history of our 
country. It became relatively less im
portant after about 1870 with the de
velopment of agriculture on fertile soils 
in other sections of the country. But 
agriculture in New England is still 
important today—important to New 
England and to the national economy. 
True, New England’s agriculture is not 
extensive, rather it is intensive. It is 
because of its intensiveness that agri
culture in New England is important. 
This intensive farming of the soils is 
reflected in their fertility status now.

Although land in crops has decreased, 
population has increased, making New 
England deficient in food and feed. 
Both are shipped in from the west.

A modern renaissance of intensive 
agriculture is now taking place in New 
England. Idle land and land in trees 
suitable for crops are being cleared and 
put to the plow. “Greener Pastures” 
is the slogan used by one group of 
farmers to encourage production of 
more feed for their livestock, and hence, 
more food for New England’s 10 mil
lion people.

But still more land could be put into 
production and still more food pro
duced. From 10 to 15 per cent more 
land now idle or in forest could be 
farmed if every soil were used accord
ing to its capabilities. Changes in land 
use, however, must be made. Land 
suitable for farming must be cleared of 
forest and field stones, wet areas now 
partially farmed or in forest must be 
drained to make them more productive, 
and widespread use made of improved 
methods of soil management and crop 
production.

Specialized High Value Crops

The 1950 Census shows that three of 
the five leading states in value per acre 
of crops harvested are in New England. 
The five leading states and the average 
value per acre for each are: Connecticut 
—$201.53, Rhode Island—$179.40, Flor
ida—$178.56, Arizona—$172.35, and 
Massachusetts—$ 169.06.

An examination of the principal crops 
grown shows that the relatively high 
value per acre is due primarily to the 
types of crops grown. Crops with high 
values per acre, such as tobacco, vege
tables, fruits, and horticultural special
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F ig . 2 .  P o ta to  h arv estin g  in  A ro o sto o k  C ounty, M aine .——Courtesy Maine A gricu ltu ra l Experim ent
Station•

ties (Figures 1, 2, 3, and 4), constitute 
a higher proportion of all crops har
vested for these states than elsewhere.

Predominantly agricultural areas oc
cur in the potato area of Aroostook 
County in Maine (Figure 2), the dairy 
farming district of the Champlain Val
ley (Figure 5) and in Litchfield 
County, Connecticut, the general farm
ing areas of the southern counties of

Rhode Island and in western New 
Hampshire, eastern Connecticut, and 
western Massachusetts, and the tobacco 
region of the Connecticut Valley (Fig
ure 1).

Local specialized farming occurs, 
such as blueberry farming in the coastal 
region in Maine, the cranberry industry 
(Figure 4) in Plymouth and Barnstable 
counties, Massachusetts, (which pro

F ig . 3 .  G row ing M cIntosh  apples in C o n n ecticu t.
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duce almost two thirds of the crop in 
the United States), and specialized 
vegetable production near the larger 
centers of population. Poultry farms 
are scattered everywhere, and apple 
(Figure 3) and peach farms are found 
principally in the eastern half of New 
England where climatically adapted.

Seventy-seven per cent of the soils in 
New England are covered by forest. 
It is this, tree cover that makes the 
traveler think that New England has 
only a little agriculture.

According to census data, an average 
of about 85 per cent of the harvested 
cropland in New England is in hay. 
Plowable pasture and hay combined 
comprise 83 per cent of the agricultural 
land. The plowable pasture acreage in
cludes permanent pasture, except wood
land pasture, which is included in the 
forest acreage. The agricultural land 
on which row crops are grown occupies 
13 per cent of the total land area out
side of cities and villages.

Cropping F its Soil Pattern

The relationship between soil associa
tion patterns and types of farming areas 
in New England is clearly evident. The 
tobacco growing area in Connecticut

and Massachusetts (Figure 1) corre
sponds with the Enfield-Agawam-Mer- 
rimac soil association. The soils in the 
potato growing area in Aroostook 
County, Maine (Figure 2), consist prin
cipally of the Caribou-Perham-Wash- 
burn association. Nonagricultural areas 
are limited principally to soil associa
tions with hilly to mountainous terrain. 
The finer-textured soils in the western 
part of New England are used chiefly 
for dairying (Figure 5). The coarser- 
textured soils in the eastern section 
bordering the Atlantic coast line sup
port poultry, truck, small scale dairying, 
and mixed farming.

Podzols and Brown Podzolic are the 
major upland great soil groups (Figure 
6). It is likely that in Massachusetts, 
Connecticut, and Rhode Island most of 
the cropping is on Brown Podzolic soils 
and in Maine, New Hampshire, and 
Vermont on Podzols and some Brown 
Podzolic soils. Climatically, Massachu
setts, Connecticut, and Rhode Island are 
warmer and have longer growing 
seasons than the states farther north 
where Podzols predominate. Generally, 
the soils in southern New England are 
farmed more intensively than those in 
northern New England. This is de

Fiu. 4 . Cranberry bog In Plym outh County, Massachusetts. Construction o f  bog may cost up to 
$ 4 ,0 0 0  per acre. Yield may be 2 5  barrels o f cranberries .— C o u r t e s y  A .  B .  B e a u m o n t ,  S o i l  C o n s e r v e -  
t l o n  S e r v i c e .



F ig . 5 .  T y p ica l d airy  scene in  V erm o n t.— C ourtesy V erm on t E xten sio n  S e rv ice •

picted by the average income per acre 
for land in farms for northern New 
England of $27.49 and of $87.30 for 
southern New England (1950 Census).

Basically, the soils of New England 
are naturally low in fertility, high in 
acidity, generally of illite-type clays, 
generally sandy textured (fine sandy 
loam to sandy loam), responsive to fer
tilization, and generally have little 
erosion (except in areas intensively 
farmed). This compares, for example, 
with midwest soils (Figure 6) which 
are naturally fertile, low in acidity, 
montmorillonite-type clays, generally 
fine-textured (loams to silt loams), 
medium response to fertilization, and 
generally moderately eroded (many 
areas severely eroded).

Highly Responsive to Fertilizers
Although the soils in New England 

are naturally infertile, they are highly 
responsive to fertilization. If they are 
managed properly, including the use 
of fertilizers, they are very productive. 
Because of this, and for other reasons, 
they are especially suitable for the grow
ing of intensive crops like tobacco, 
potatoes, and vegetables. For example, 
as much as 200 pounds of nitrogen, 120

pounds of phosphoric oxide, and 200 
pounds of potash per acre are applied 
annually to shade-grown tobacco in the 
Connecticut Valley (Figure 1).

Comparison of the rate of application 
of fertilizer used per cultivated acre in 
New England with that in other areas 
in the United States is given in Table
I. New England is third highest in 
the use of nitrogen, second in phos
phoric oxide, and leads the Nation in 
the use of potash. Large acreages of 
two high potash-requiring crops, to
bacco and potatoes, account for New 
England’s high use of potash. That it 
does not use more nitrogen may be 
attributed to the fact that a large part 
of the land is used for dairying and 
little nitrogen is applied to pastures.

More fertilizer is used for potatoes 
than for any other crop grown in New 
England (Table II) . Vegetables, to
bacco, and corn are the next most 
heavily fertilized crops. The ratios of 
N, P2Os, and K zO in the fertilizers 
used coincide closely with rates like 
6-9-12 for Maine potatoes, 5-8-7 for 
vegetables, and 6-3-6 for tobacco. It 
is apparent that the greatest potential 
for increased fertilizer use is on hay 
and pasture.
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Region Nitrogen
Phosphoric

oxide Potash Lime
Planted
area

Ibs/A Ibs/A Ibs/A lba/A acres
New England............................... 7 15 13 95 6,599,000

'Northeast...................................... 8 20 13 251 32,800,000
North Central.............................. 2 8 4 419 230,823,700
Southern........................................ 4 9 4 52 255,726,400
Western.......................................... 10 6 8 (*) 41,817,300
United States................................ 4 9 5 192 516,167,400

1 Current use in 1949, National Soil and Fertilizer Research Committee. 
8 No data available.

Maine, in the past 15 years, has used 
fertilizers containing on the average 
more K 20  than P2O5. It is the only 
state in the country where this is true. 
This is related to the high potato acre
age in Aroostook County. The trend 
throughout the region has been toward 
the use of more potash in proportion to 
nitrogen and phosphoric oxide.

Vermont uses relatively more P2Os 
than the other states in this region. 
Predominance of dairying and relatively 
high applications of P20 5 to pastures 
account for this.

The predominantly sandy texture of 
the soils means that they warm up early 
in the spring. The predominantly 
single-grained structure allows for good 
aeration and rapid oxidation of organic 
materials which is conducive to making 
nutrients quickly available to plants. 
Because of the looseness of these soils,

supplemental applications of nitrogen 
must be made to replace that leached 
from the soil. These soils can be 
worked soon after rains because of 
their sandy texture.

The unusual ability of soils in New 
England to tie up phosphates applied 
as fertilizers has resulted in many of 
the soils becoming higher in phosphates 
than they were before cropping, es
pecially where heavily fertilized crops 
like tobacco, potatoes, and vegetables 
have been grown.

Serious Erosion Limited
Loss of soil from erosion is not the 

problem in New England that it is in 
some other parts of the United States. 
The Soil Conservation Service erosion 
map of the United States shows only 
local areas of moderate erosion in inten- 

( Turn to page 41)

T a b l e  I I . — P l a n t  N u t r i e n t s  A p p l ie d  a s  F e r t i l i z e r s  t o  C r o p s  i n  N e w  E n g l a n d
D u r in g  Y e a r  E n d ed  J u n e  3 0 ,  1 9 5 0 1

Crop Total Area N P*0* K jO CaO Equivalent

1,000 acres 
179 
208 
162 
146 
113 
27 

2,326 
3,438

tons
1,050

844
8,947
5,390
1,404
2,720
2,183
1,248

tons
2,873
2,347

16,421
7,169

751
1,410

12,196
7,818

tons
1,347
1,357

20,856
7,225

659
2,720
5,843
4,074

tons

Small grains.....................

Vegetables........................

Hay....................................
Pasture..............................

T otal..........................

141,413
34,464

6,599 23,786 50,985 44,081 175,877

1 National Soil and Fertilizer Research Committee.
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Dur Cover The strawberry, most widely adapted of the small fruits, 
is grown in every state in the United States. Principal pro- 

T J | p t u r n  ducing centers are located in regions east of the Mississippi
J . IL L  I I I g  River and on the Pacific Coast. In 1953 the crop was worth
10 million dollars to the State of Washington, alone. More than 19,000 tons of 
the delicious berry were produced from 10,800 acres, most of which lies in the 
three most northwestern counties in the United States. Although the average 
production was not quite two tons per acre, there were many growers who went 
over the five-ton mark and a few who went as high as eight tons.

Most of this crop, for which the growers were paid 16 cents a pound, went into 
the frozen food pack. The Pacific Northwest with its long summer days and 
cool nights is noted for the quality of its berries. The predominant strawberry 
variety is still the Marshall, but it is slowly giving way to a newcomer, the North
west, of equal quality but higher yielding.

The lower half of our cover illustration this month is from the file of Dr. Folke 
Johnson and Dr. Leo Campbell of the Western Washington Experiment Station 
at Puyallup. The leaves, petioles, and whole plants on the left are normal, while 
those on the right show extreme potassium deficiency symptoms. The symptoms 
were verified first by foliar analysis and then by response to muriate of potash 
in the field. The laboratory analyses of the plant tissue showed the following:

Per Cent K 
Normal Deficient

Leaves 0.84 0.44
Petioles 1.65 0.31

Strawberry plants exhibit definite symptoms of potassium deficiency by the 
development of marginal leaf scorch. This scorching may be distinguished from 
the firing, or marginal necrosis, caused by nitrogen deficiency in that the latter 
is produced first on old leaves and is always preceded by pronounced yellowing 
and reddening. Scorch due to potassium deficiency, on the other hand, 
usually develops first on mature leaves of intermediate age and may not be 
confined to margins. The potash deficiency symptom is characterized in its 
early stages by a purple discoloration on the edges of the leaves. As the lack of 
potassium continues to affect the normal functioning of the plant, this dis
coloration goes into a scorch. Scorched leaves may have a fairly normal green 
color except for the areas of dead tissue, or they may show more or less purple- 
red pigmentation. Leaves toward the base of the plant are the first to show the 
deficiency symptoms and the first to be sacrificed by the plant as it reserves 
its potassium supply for the growing tips in an effort to survive.

The fertilizer program of the successful strawberry grower in Washington 
will vary from soil to soil. Almost all of the growers in the five-ton-or-better 
class will use an initial massive application of from 500 to 700 pounds of treble

31
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phosphate or 1,200 to 1,700 pounds if superphosphate per acre, good for the 
life of the planting. This material is placed in two bands, 4 inches down in the 
soil, about 7 inches apart before planting. The young plants are then set be
tween these bands. Up to 30 pounds of actual nitrogen are sidedressed each 
of the following years of the life of the planting. The potash requirement is 
met by applying 100 pounds of muriate of potash per acre annually, sidedressed 
as with the nitrogen.

m i  u  l  .  “Prophets of doom long have found agriculture a
JL H E  H U  a l l  1U fertile subject about which to espouse their gloom and
F p r t i l l t v  pessimism regarding the future. Use and abuse of the

J  land by succeeding generations of farmers foretells of
starvation to come for the world’s masses, is the essence of their unhappy song. 
Such ideas, of course, fail to take into account the phenomenal progress and de
velopment of scientific farming in this country during the last half century, 
as well as its promising future. Also, such ideas often are based on the premise 
that the earth’s soil was at maximum productivity in its natural state and has 
been leached and robbed of its life-giving powers by succeeding generations 
of farmers.

“Actually, as regards the latter, the opposite is true in some cases, at least, 
where modern farming methods and techniques have turned unproductive seed
beds into highly fertile acres. Such has been the case on the northeastern sea
board of this country, according to a soil scientist at the Connecticut Experiment 
Station, who points out that the farm land of New England, which was not 
naturally fertile when the Pilgrims landed, has been made highly productive by 
proper farming methods, and is growing more productive all the time.

“Virgin soil under a long-established forest is not always good, he says. Often 
it has a thin top layer of humus covering a soil zone from which nearly all 
plant food has been leached by water percolating from the surface. When the 
settlers cleared New England forests 300 years ago, they found the fertile top 
soil only two or three inches deep. Below this was sterile subsoil, and when 
the plow mixed the two together, the blend was low in nearly everything that 
plants need for survival. It was not the lavish virgin soil of popular fancy, 
and farming was extremely difficult.

“But today the picture is completely changed. Proper livestock farming and 
scientific farming, including proper crop selection, use of fertilizers and cover 
crops, have brought about a thriving agriculture that grows high-value crops 
on ‘man-made’ soil. Potato farms in Maine produce times as much per 
acre as they did 80 years ago. The 1950 census showed that Connecticut led 
all states in income per acre of farm land with $95.31. By way of comparison, 
Iowa was listed at $27.23 and South Carolina at $17.96.

“This is hardly a picture of a sick, decaying agriculture in the hands of reck
less, irresponsible men. There is ample evidence today that other facets of the 
agricultural picture have failed to keep step with the good farmer’s ability to 
produce and care for the land.” . . .

From Vol. 31, No. 1, The Agricultural Situation, Published by The Corn Belt 
Farm Dailies.
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Season Average Prices Received by Farmers for Specified Commodities *
Sweet

Cotton Tobacco Potatoes Potatoes Corn Wheat Hay 1 Cottonseed
Cents Cents Cents Cents Cents Cents Dollars Dollars Truck

Crop Year per lb. per lb. per bu. per bu. per bu. per bu. per ton per ton Crops
Aug.-July • • • • • July-June July-June Oct.-Sept. July-June July-June July-June . . . .

Av. Aug. 1909-
July  1 9 1 4 ... 12 .4 10 .0 69 .7 87 .8 6 4 .2 88 .4 11.87 22 .55

1928.................... 18 .0 2 0 .0 53 .2 118.0 8 4 .0 99 .8 11.22 34.17
1929.................... 16 .8 18.3 131.6 117.1 79 .9 103.6 10.90 30 .92
1930.................... 9 .5 12 .8 91 .2 108.1 59 .8 67 .1 11.06 22 .04
1931.................... 5 .7 8 .2 4 6 .0 7 2 .6 3 2 .0 3 9 .0 8 .6 9 8 .9 7
1 9 3 2 . . . . * ......... 6 .5 10 .5 3 8 .0 5 4 .2 3 1 .9 38 .2 6 .2 0 10.33
1933.................... 10 .2 13 .0 8 2 .4 6 9 .4 52 .2 7 4 .4 8 .0 9 12.88
1934.................... 12 .4 21 .3 4 4 .6 7 9 .8 81 .5 84 .8 13 .20 33 .00
1935.................... 11.1 18 .4 59 .3 7 0 .3 65 .5 83 .2 7 .5 2 30 .54
1936.................... 12 .4 2 3 .6 114.2 9 2 .9 104.4 102.5 11 .20 33 .36
1937.................... 8 .4 2 0 .4 52 .9 7 8 .0 51 .8 96 .2 8 .7 4 19.51
1938.................... 8 .6 19 .6 55 .7 69 .8 48 .6 56 .2 6 .7 8 21 .79
1939.................... 9 .1 15 .4 6 9 .7 7 3 .4 56 .8 69 .1 7 .9 4 2U 17
1940.................... 9 .9 16 .0 54.1 8 5 .4 6 1 .8 6 8 .2 7 .5 9 ^ 2 1 .7 3
1941.................... 1 7 .0 2 6 .4 80 .8 92 .2 75 .1 9 4 .4 9 .7 0  " 47 .65
1942.................... 19 .0 3 6 .9 117.0 118.0 91 .7 110.0 10.80 45.61
1943.................... 19 .9 4 0 .5 131.0 206 .0 112.0 136.0 14.80 52 .10
1944.................... 2 0 .7 4 2 .0 150.0 190.0 109.0 141.0 16.50 52.70
1945.................... 2 2 .5 3 6 .6 143.0 204 .0 127.0 150.0 15.10 51.10
1946.................... 3 2 .6 3 8 .2 124.0 218 .0 156.0 191.0 16.70 72 .00
1947.................... 3 1 .9 3 8 .0 162.0 217 .0 216 .0 229 .0 17 .60 85 .90
1948.................... 3 0 .4 4 8 .2 155.0 222 .0 129.0 200 .0 18.45 67 .20
1949.................... 2 8 .6 4 5 .9 128.0 214 .0 124.0 188.0 16.50 43 .40
1950.................... 40 .1 51 .7 9 1 .7 173.0 153.0 200 .0 16.70 86 .50
1951.................... 3 7 .9 51.1 163.0 304 .0 166.0 211 .0 19.50 69 .30
1952 .................. 3 6 .9 50 .0 196.0 331 .0 157.0 209 .0 21 .05 7 0 .0 0
1953

M ay .............. 31 .73 5 1 .5 115.0 413 .0 149.0 206 .0 \ 7 . 95 61 .80
Ju n e .............. 31.51 5 1 .0 102.0 398 .0 146.9 188.0 16.05 61.20
Ju ly ................ , 31 .87 5 1 .2 95 .5 402 .0 147.0 187.0 . 15.45 59 .00
August.......... , 32 .77 51 .3 9 1 .4 350 .0 148.0 186.0 15.85 56 .70
September. . . 33 .09 5 7 .6 98 .9 264 .0 150.0 192.0 16.15 51 .50
October......... . 32 .46 5 2 .6 89 .7 233 .0 134.0 194.0 16.45 52 .40
N ovem ber.. . 31 .82 42 .3 83 .4 232 .0 133.0 200 .0 17.25 53 .40
December.. . . 30 .73 4 9 .2 69 .9 246 .0 141.0 201 .0 18.25 5 3 .0 0

1954
January........ 30 .05 48 .3 69.1 253.0 142.0 203.0 19.05 52 .00
February, . . 30.42 31 .9 6 5 .3 258 .0 143.0 206 .0 18.95 51 .40
M arch........... 31 .05 27 .3 53 .2 2 52 .0 144.0 209 .0 18.35 50 .50
April.............. , 31 .57 . . . . 7 0 .2 268 .0 145.0 206 .0 18.05 5 0 .8 0 . . . .

Index Numbers (Aug. 1909'-July 1914 =  100)
1928.................... 145 200 76 134 131 113 95 152 147
1929.................... 135 183 189 133 124 117 92 137 137
1930.................... 77 128 131 123 93 76 93 98 128
1931.................... 46 82 66 83 50 44 73 40 107
1932.................... 52 105 55 62 50 43 52 46 100
1933.................... 82 130 118 79 81 84 '68 57 90
1934.................... 100 213 64 91 127 96 111 146 94
1935.................... 90 184 85 80 102 94 63 135 116
1936.................... 100 236 164 106 163 116 94 148 108
1937.................... 68 204 76 89 81 109 74 87 114
1938.................... 69 196 80 79 76 64 57 97 96
1939.................... 73 154 100 84 88 78 67 94 98
1940.................... 80 160 78 97 96 77 64 96 122
1941.................... 137 264 116 105 117 107 82 211 138
1942.................... 153 369 168 134 143 124 91 202 178
1943.................... 160 405 188 235 174 154 125 231 270
1944.................... 167 420 214 216 170 160 139 234 236
1945.................... 366 205 232 198 170 127 227 240
1946.................... 263 382 178 248 212 209 141 319 217
1947.................... 257 380 232 248 336 259 148 381 262
1948.................... 245 482 222 253 201 226 155 298 253
1949.................... 231 459 184 244 193 213 139 192 232
1950.................... 323 517 132 197 238 226 141 384 211
1951.................... 512 233 346 259 239 164 307 269
1952.................. 298 500 281 377 245 236 177 310 2741953

M ay .............. 256 515 165 470 232 233 151 274 182
Ju n e .............. 254 510 146 453 227 213 138 271 270
Ju ly ................ 257 512 137 458 229 212 130 262 216
August.......... 264 513 131 399 231 210 134 251 221
Septem ber.. 267 576 142 301 234 217 136 228 159
O ctober.. . . . 262 526 129 265 209 219 139 232 175
N ovem ber.. 257 423 120 264 207 226 145 237 186
December.. .  

1954
248 492 100 280 220 227 154 235 224

January........ 242 483 09 288 221 230 160 231 271
February. . . 245 319 94 294 223 233 160 228 233
M arch........... 250 273 76 287 224 236 155 224 246
April.............. . 255 . . . 101 305 226 233 152 225 225
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1910-14.........
192 8 ...............
192 9 ...............
193 0 ...............
193 1 ...............
193 2 ...............
193 3 ........ ’. .............
193 4 ........................
193 5 ...............
193 6 ...............
193 7 ...............
193 8...............
193 9 ...............
194 0 ...............
194 1...............
194 2 ...............
194 3 ........................
194 4 ...............
194 5 ........................
194 6 ...............
194 7 ...............
194 8.............
194 9 ...............
195 0 ...............
195 1...............
195 2 ..............
1953

M ay...........
Ju n e ..........
Ju ly ............
August. . .  
September. . . .  
O ctober.. . .  
N ovem ber., 
Decem ber..

1954 
Ja n u a ry ....  
February. .
M arch.........
April............

192 8 ................
192 9 ............. ..
193 0 ..................
193 1.................
193 2 .................
193 3 ..................
193 4 ..................
193 5 .............
193 6 ...............
193 7 ..................
193 8 ........
193 9 .................
194 0 .................
194 1.................
194 2 .................
194 3 .................
194 4 ..................
194 5 ..................
194 6 .................
194 7 ..................
194 8 .................
194 9 .................
195 0 ..................
195 1..................
195 2 ................
1953

M ay ............
Ju n e ............
Ju ly .............
August 
September. 
O ctober.. . .  
November. 
D ecem ber..

1954 
Ja n u a ry .... 
February. .
M arch.........
April............

Wholesale Prices of Phosphates and Potash**
Tennessee Muriate Sulphate Sulphate 
phosphate of potash of potash of Dotash

Super Florida rock, bulk, in bags, magnesia,
phosphate, land pebble, 75%  f.o.b. per unit, per unit, per ton,

Balti 68%  f.o.b. mines,
bulk,

c.i.f. At c.i.f. A t c.i.f. At
more, mines, bulk, lantic and lantic and lantic and

per unit per ton per ton Gulf ports * Gulf ports * Gulf ports *
$0,536 $3.61 $4 .88 $0,714 $0,953 $24.18

.580 3 .1 2 5 .5 0 .669 .957 26 .46

.609 3 .1 8 5 .5 0 .672 .962 26 .59

.542 3 .1 8 5 .5 0 .681 .973 26.92

.485 3 .1 8 5 .5 0 .681 .973 26.92

.458 3 .1 8 5 .5 0 .681 .963 26 .90

.434 3 .11 5 .5 0 .662 .864 25 .10

.487 3 .1 4 5 .67 .486 .751 22 .49

.492 3 .3 0 5 .69 .415 .684 21 .44

.476 1.85 5 .50 .464 .708 22 .94

.510 1.85 5 .5 0 .508 .757 24 .70

.492 1.85 5 .5 0 .523 .774 15.17

.478 1.90 5 .50 .521 .751 24.52

.516 1 .90 5 .50 .517 .730 24.75

.547 1 .94 5 .6 4 .522 .780 25.55

.600 2.13 6 .29 .522 .810 25.74

.631 2 .0 0 5.93 .522 .786 25.35

.645 2 .1 0 6 .1 0 .522 .777 25 .35

.650 2 .2 0 6 .23 .522 .777 25.35

.671 2.41 6 .5 0 .508 .769 24 .70

.746 3 .05 6 .60 .432 .706 18.93

.764 4 .2 7 6 .60 .397 .681 14.14

.770 3 .8 8 6 .22 .397 .703 14.14

.763 3 .83 5 .47 .371 .716 14.33

.813 3 .9 8 5 .47 .401 .780 15.25
.849 3 .9 8 5 .4 7 .401 .793 15.25

.860 4 .2 8 .430 .827 16.00

.860 4 .2 8 .361 .708 13.44

.895 4 .2 8 .396 .768 14.72

.895 • • • • • • • .396 .768 14.72

.895 . . . . . . . . .396 .768 14.72

.895 .396 .768 14.72

.895 • • • • . . . . .396 .768 14.72

.895 . . . . . . . . .430 .827 16.00

.895 .430 .827 16.00
.895 . . . . .430 .827 16.00
.895 . . . . . . . . .430 .827 16.00
.895 . . . . . . . . .430 .827 16.00

Manure 
salts 
bulk, 

per unit, 
c.i.f. A t

lantic and 
Gulf ports1 

$0,657 
.607 
.610 
.618 
.618 

* .618 
.601 
.483 
.444 
.505 
.556 
.572 
.570 
.573 
.367 
.205 
.195 
.195 
.195 
.190 
.195 
.195 
.195 
.195 
.200 
.200

.210

.176

.193

.193

.193

.193

.193

.210

.210

.210

.210

.210

Index Numbers (1910-14= 100)
108 86 113 94 100 109 92
114 88 113 94 101 110 93
101 88 113 95 102 111 94

90 88 113 95 102 111 94
85 88 113 95 101 111 94
81 86 113 93 91 104 91
91 87 110 68 79 93 74
92 91 117 58 72 89 68
89 51 113 65 74 95 77
95 51 113 71 79 102 85
92 51 113 73 81 104 87
89 53 113 73 79 101 87
96 53 113 72 77 102 87

102 54 110 73 82 106 87
112 59 129 73 85 106 84
117 55 121 73 82 105 83
120 58 125 73 82 105 83
121 61 128 73 82 105 83
125 67 133 71 81 102 82
139 84 135 70 74 78 83
143 118 135 67 72 58 83
144 108 128 67 74 58 83
142 106 112 68 75 59 83
152 110 112 72 82 63 83
158 110 112 72 83 63 83

160 119 76 87 66 85
160 119 66 74 56 80
167 119 71 81 61 82
167 71 81 61 82
167 71 81 61 82
167 71 81 61 82
167 71 81 61 82
167 . . . . . . 76 87 66 85

167 e e e 76 87 66 85
167 76 87 66 85
167 76 87 66 85
167 • • # • • • 76 87 66 85
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Wholesale Prices of Ammoniates **
Fish scrap, Tankage High grade

Nitrate Sulphate Cottonseed

dried 
11-12%  

ammonia, 
15% bone

11% . 
ammonia, 
15%  bone 
phosphate,

ground
blood,

16-17%
ammonia.

of soda of ammonia meal phosphate, f.o.b. Chi Chicago,
bulk per bulk per S. E . Mills f.o.b. factory cago, bulk. bulk,

unit N unit N per unit N bulk per unit N per unit N per unit N
1910-14................... $2 .68 $2.85 $3.50 $3 .53 $3 .37 $3.52
1928.......................... 2 .6 7 2 .3 0 7 .0 6 6 .63 4 .9 2 6 .0 0
1929.......................... 2 .57 2 .04 5 .64 5 .0 0 4.61 5 .7 2
1930.......................... 2 .47 1.81 4 .7 8 4 .9 6 3 .7 9 4 .5 8
1931.......................... 2 .3 4 1.46 3 .1 0 3 .9 5 2.11 2 .4 6
1932........................ 1 .87 1.04 2 .1 8 2 .1 8 1.21 1.36
1933.......................... 1 .52 1.12 2 .9 5 2 .8 6 2 .0 6 2 .4 6
1934.......................... 1 .52 1.20 4 .46 3 .1 5 2 .6 7 3 .2 7

1.15 4 .59 3 .1 0 3 .0 6 3 .6 5
1936.......................... 1 .53 1.23 4.17 3 .4 2 3 .5 8 4 .2 5
1937.......................... 1 .63 1.32 4.91 4 .66 4 .0 4 4 .8 0
1938.......................... 1 .69 1.38 3 .6 9 3 .7 6 3 .1 5 3 .5 3

1.35 4 .02 4.41 3 .8 7 3 .9 0
1940.......................... 1 .69 1.36 4 .64 4 .3 6 3 .3 3 3 .3 9
1941.......................... 1 .69 1.41 5 .5 0 5 .32 3 .7 6 4 .43
1942.......................... 1.74 1.41 6.11 5 .7 7 5 .0 4  • 6 .7 6
1943.......................... 1 .75 1.42 6 .3 0 5 .77 4 .8 6 6 .6 2
1944.......................... 1.75 1.42 7 .6 8 5 .77 4 .8 6 6.71
1945.......................... 1 .75 1.42 7.81 5 .77 4 .8 6 6.71
1946.......................... 1 .97 1.44 11.04 7 .38 6 .6 0 9 .3 3
1947.......................... 2 .50 1.60 12.72 10.66 12.63 10.46
1948.......................... . . .  ■ 2 .8 6 2 .03 12.94 10.59 10.84 9 .85
1949.......................... 3 .1 5 2 .29 10.11 13.18 10.73 10.62
1950.......................... 3 .0 0 1.95 11.01 11.70 10.21 9 .3 6

1.97 13.20 10.92 10.18 10.09
1952 ......................... 3 .3 4 2 .0 9 13.95 11.27 9 .7 2 9 .1 6
1953

M ay ................... . 3 .3 4 2 .2 8 10.34 11.24 6.23 6 .1 4
Ju n e ................... 3 .3 4 2 .2 8 10.61 11.26 6 .62 6.31
Ju ly ...................... 3 .3 4 2 .2 8 10.34 11.15 6 .75 6 .1 4
August................ 3 .3 4 2 .2 8 10.14 10.95 7 .53 6 .6 8
September......... 3 .0 9 2 .28 9 .82 11.04 7.51 6.91
October............... 3 .0 9 2 .2 5 9 .73 11.24 7 .9 6 7 .7 5
November.......... 3 .0 9 2 .2 2 9.61 11.24 8 .1 9 8 .19
December........... 3 .09 2 .22 10.96 11.24 8 .50 9.03

1954 
January ............ . 3 .0 9 2 .22 11.28 11.24 9 .2 6 9.71
February............ 3 .09 2 .22 11.20 11.45 9 34 10 02
M arch.................. 3 .0 9 2 .22 11.35 11.70 9 .5 9 10.20
April.................... 3 .09 2 .22 11.63 12.15 10.32 10.55

1928.......................... 100
In d ex  Num 

81
b ers (1 9 1 0 -1 4  

202
=  100) 

188 146 170
1929.......................... 96 72 161 142 137 1621930.......................... 92 64 137 141 112 1301931.......................... 88 51 89 112 63 701932.......................... 71 36 62 62 36 39

39 84 81 97 711934.......................... 59 42 127 89 79 931935.......................... 40 131 88 91 1041936.......................... 59 43 119 97 106 1311937.......................... 61 46 140 132 120 1221938.......................... 63 48 105 106 93 100
47 115 125 115 1111940.......................... 63 48 133 124 99 961941.......................... 63 49 157 151 112 1261942.......................... 65 49 175 163 150 1921943.......................... 50 180 163 144 1891944.......................... 65 50 219 163 144 1911945.......................... 50 223 163 144 1911946.......................... 74 51 315 209 196 2651947.......................... 56 363 302 374 2971948.......................... 107 71 370 300 322 2801949.......................... 80 289 373 318 302
68 315 331 303 266
69 377 310 302 287

1952......................... 125 74 399 319 288 2601953
M ay..................... 125 80 295 318 185 174Ju n e ..................... 125 80 303 319 196 179Ju ly ...................... 125 80 295 316 200 174

190August................ 125 80 290 310 223
September.......... 115 80 281 313 223 196October............... 115 79 278 318 236 220November.......... 115 78 275 318 243 233December.......... 115 78 313 318 252 2571954 
January.............. 115 78 322 318 275 276
February............ 115 78 320 324 277 285M arch.................. 115 78 324 331 286 290
April.................... 78 332 344 306 300
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Combined Index Numbers of Prices of Fertilizer Materials, Farm Products 
and all Commodities

Farm

Prices paid 
by farmers Wholesale 
for com- prices 
modifies of all com- Fertiliser Chemical Organic Superphosprices* bought* moditiest material! ammoniates ammoniates phate Potash**

1928................ 148 152 141 121 87 177 108 97
1929................ 148 150 139 114 79 146 114 97
1930................ 125 140 126 105 72 131 101 99
1931................ 87 119 107 83 62 83 90 99
1932................ 65 102 95 71 46 48 85 99
1933................ 70 104 96 -70 45 71 81 95
1934................ 90 118 109 72 47 90 91 72
1935................ 109 123 117 70 45 97 92 63
1936................ 114 123 118 73 47 107 89 69
1937................ 122 130 126 81 50 129 95 75
1938................ 97 122 115 78 52 101 92 77
1939................ 95 121 112 79 51 119 89 77
1 9 4 0 . . : ......... 100 122 115 80 52 114 96 77
1941................ 124 130 127 86 56 130 102 77
1942................ 159 149 144 93 57 161 112 77
1943................ 193 165 151 94 57 160 117 77
1944................ 197 174 152 96 57 174 120 76
1945................ 207 180 154 97 57 175 121 76
1946................ 236 197 177 107 62 240 125 75
1947................ 276 231 222 130 74 362 139 72
1948................ 287 250 241 134 89 314 143 70
1949................ 250 240 226 137 99 319 144 70
1950................ 258 246 232 132 89 314 142 72
1951................ 302 271 258 139 93 331 152 76
1952................ 288 273 251 144 98 333 158 76
1953 

M ay........... 261 264 247 137 102 245 160 80
June........... 259 260 246 135 102 253 160 70
Ju ly ............ 259 261 248 138 102 252 167 75
August.. . . 258 262 249 139 102 261 167 75
September. 256 259 249 137 97 258 167 75
October. . . 250 258 248 137 96 265 167 75
November. 249 259 247 137 96 267 167 75
December.. 254 260 248 141 96 285 167 80

1954 
January. . . 259 263 250 142 96 300 167 80
February. . 258 264 248 142 96 301 167 80
M arch .. . . 256 264 250 143 96 307 167 80
April........... 257 265 250 145 96 323 167 80

* U. S. D. A. figures, revised Ja n u a r y  1950. B eg in n in g  Ja n u a ry  1946 farm  prices 
and index num bers of specific farm  products revised from a calendar y ear  to a 
cro p -year  basis. T ru ck  crops index ad justed to the 1924 level of the all-com m odity 
index.

t  D epartm ent o f L ab o r  index converted to  1910-14 base.
t  The Index num bers of prices o f fe r t i l izer  m ateria ls  a re  based on orig inal study 

made by the D epartm ent o f A gricu ltu ra l Econom ics and F a rm  Management, 
Cornell U niversity , Ith aca ,  New Y ork. These indexes are  com plete since 1897. 
The series  was revised and rew eighted as of M arch 1940 and November 1942.

1 B e g in n in g  J u l y  1 0 4 0 , b a le d  h a y  p r ic e s  re d u ce d  b y  $ 4 .7 5  a  to n  to  be c o m p a ra b le  
to  lo o se  h a y  p r ic e s  p re v io u s ly  q u o ted .

* A ll p o ta s h  s a l t s  n o w  q u o te d  F .O .B . m in es o n ly t m a n u re  s a l t s  s in c e  J n n e  1941, 
o th e r  c a r r i e r s  s in c e  J u n e  1947 .

**  W h e r e  r a n g e  o f  p r ic e s  f o r  f e r t i l i s e r  m a te r ia l  is  q u o te d , a v e r a g e  fig u re  is  
u sed . T h e  w e ig h te d  a v e r a g e  o f  p r ic e s  a c t u a l ly  p aid  f o r  p o ta sh  is  lo w e r  th a n  th e  
a n n u a l a v e r a g e  b e c a u s e  s in c e  19241 o v e r  9 0 %  o f  th e  p o ta sh  u sed  in a g r ic u l t u r e  h a s  
b e e n  c o n tr a c te d  f o r  d u r in g  th e  d is c o u n t p e rio d . T h e  m a x im u m  d is co u n t is  n ow  
1 6 % . A p p lied  to  m u r ia te  o f  p o ta s h , a  p r ic e  s l ig h t ly  a b o v e  $ .5 5 3  p e r  u n it  K 2O th u s  
m o re  n e a r ly  a p p r o x im a te s  th e  a n n u a l a v e r a g e  th a n  do p r ic e s  b a se d  o n  a r i th m e tic a l  
a v e r a g e s  o f  m o n th ly  q u o ta tio n s .
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T his section contains a short review o f some o f the most practical and im portant bulletins, and lists 
a ll recent publications o f the United States D epartm ent o f  A griculture, the State Experim ent Stations, 
and Canada, relating to Fertilizers, Soils, Crops, and Econom ics. A file o f th is departm ent o f 
B ET TER  CROPS W ITH  PLANT FOOD would provide a com plete index covering all publications 
from  these sources on the particu lar sub jects named.

Fertilizers

"Arizona Sixteenth Annual Report, Com
mercial Fertilizers and Agricultural Minerals, 
Year Ending December 31, 1953,” Agr. Exp. 
St a., Univ. o f Ariz., Mesa, Ariz., Spec. Bui., 
Feb. 1954.

"Soil Management and Fertilizers for In
diana Orchards," Agr. Ext. Serv., Purdue 
Univ., Lafayette, Ind., Ext. Bui. 385, July 1953, 
C. E. Baker.

"Louisiana Fertilizer Report 1952-1953," 
Agr. Exp. Sta., La. State Univ., Baton Rouge, 
La., E. A. Epps, Jr.

"Inspection o f Commercial Fertilizers and 
Agricultural Lime Products," Agr. Exp. Sta., 
Univ. o f Mass., Amherst, Mass., Control Series 
Bui. 158, Nov. 1953, Fertilizer Control Serv
ice Staff.

"Massachusetts Seeding and Fertilizing 
Guide— 1954," Agr. Ext. Serv., Univ. o f 
Mass., Amherst, Mass., March 1954, R. W. 
Donaldson.

"Fertilizer Analyses and Registrations," 
Dept, o f Agr., St. Paul, Minn., 1953.

"The Relation o f Defoliation and Nitrogen 
Supply to Yield and Quality in the Musk- 
melon," Agr. Exp. Sta., Univ. o f Minn., St. 
Paul, Minn., Tech. Bui. 210, Jan. 1954, R. E. 
Nylund.

"Effect o f  Nitrogen from Anhydrous Am
monia and Ammonium Nitrate on Yield and 
Protein o f Oats and Corn in Minnesota, 1953," 
Agr. Exp. Sta., Univ. o f Minn., St. Paul, 
Minn., Misc. Rpt. 22, March 1954, J. M. Mac
Gregor.

"Apply Anhydrous Ammonia When Plants 
Need Nitrogen," Agr. Exp. Sta., Miss. State 
College, State College, Miss., Inf. Sh. 485, 
Aug. 1953, W. B. Andrews.

"Commercial Fertilizers, Twenty-Fourth 
Annual Report o f  the New Mexico Feed and 
Fertilizer Control Office, Year Ending Decem
ber 31, 1953," Feed and Fertilizer Control 
Office, State College, N. Mex., R. W. Ludwick 
and L. T. Elliott.

"Fertilizers for Field Crops 1954," Agr. 
Ext. Serv., Cornell Univ., Ithaca, N. Y., Ext. 
Bui. 780, Jan. 1954, W. L. Garman.

"Fertilization o f Native Grass Pasture on 
Eroded and Brush Land at the Red Plains

Conservation Experiment Station, Guthrie, 
Oklahoma, Progress Report, 1953," Okla. 
A.&M. College, Stillwater, 0k!<*., Mimeo. Cir. 
M-249, Dec. 1953, H. M. El well and H. A. 
Daniel.

"Methods o f Applying Fertilizer for Effi
cient Use," Agr. Ext. Serv., Texas A.&M. 
College, College Station, Texas, C-347, M. K. 
Thornton.

"Distribution o f Fertilizer Sales in Texas, 
July 1 to December 31, 1953," Agr. Exp. Sta., 
Texas A.&M. College, College Station, Texas, 
Prog. Rpt. 1648, Feb. 1954, J. F. Fudge.

"Yield o f Acala Cotton in the Dell City 
Area as Influenced by Applications o f Am
monium Nitrate and Superphosphate, 1953," 
Agr. Exp. Sta., Texas A.&M. College, College 
Station, Texas, Prog. Rpt. 1652, March 1954, 
P. D. Christensen and P. J. Lyerly.

"Yield o f Pima Cotton at Ysleta as Af
fected by Applications o f Ammonium Nitrate 
and Superphosphate, 1953," Agr. Exp. Sta., 
Texas A.&M. College, College Station, Texas, 
Prog. Rpt. 1653, March 1954, P. D. Christen
sen and P. J. Lyerly.

"Grain Sorghum Fertilizer Trials in South 
Texas, 1953," Agr. Exp. Sta., Texas A.&M. 
College, College Station, Texas, Prog. Rpt. 
1655, March 1954, F. L. Fisher and R. A. 
Hall.

"Fertilizing Virginia Vegetables," Agr. Ext. 
Serv., Virginia Polytechnic Institute, Blacks
burg, Va„ Bui. 212, March 1954, F. H. Scott 
and A. V. Watts.

"The Use o f Boron for the Control o f 
Blossom Blast and Twig Dieback o f Pears 
in Southwestern Washington," Agr. Ext. Serv., 
State College o f Wash., Pullman, Washington, 
Ext. Mimeo. 1568, Aug. 1953, D. F. All- 
mendinger, F. Johnson, and V. L. Miller.

Soils
"Soil, Water and Sunshine," Agr. Ext. Serv., 

Univ. o f Ariz., Tucson, Ariz., Cir. 209, Jan. 
1953, H. E. Ray and J. E. Middleton.

"The Changing Fertility o f New England 
Soils," Agr. Exp. Sta., New Haven, Conn., 
Spec. Bui. Soils XV, Nov. 1953, C. L. W. 
Swanson.
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"Soil Management Practices on Red Bay 
Fine Sandy Loam ,” Agr. Exp. Sta., Univ. of 
Fla., Gainesville, Fla., Bui. 537, Jan. 1954, 
R. W. Lipscomb and W. K. Robertson.

“Soil Testing in Georgia,” Agr. Exp. Sta., 
Univ. o f Ga., Athens, Ga., Coop. Cir. 1, Jan. 
1954, J. Giddens, R. L. Carter, M. Parser, 
and R. H. Webster.

"Soil Fertility, The Basis for High Crop 
Production," MFA Plant Foods Division, Co
lumbia, Mo., Dr. G. Smith.

",New Hampshire’s Idle Farm Land,” Agr. 
Exp. Sta., Univ. o f N. H., Durham, N. H., 
Sta. Bui. 399, Sept. 1953, W. K. Burkett.

" Warren County Soils, Their Nature, Con
servation, and Use,” Agr. Exp. Sta., Rutgers 
Univ., New Brunswick, N. J., Bui. 773, Sept. 
1953, J. C. F. Tedrow.

"Testing Soil for Lim e Needs,” Agr. Ext. 
Serv., Cornell Univ., Ithaca, N. Y., Ext. Bui. 
903, Feb. 1954, W. L. Garman.

"Influence o f Cropping and Cultural Prac
tices on the Seasonal Trends in Nitrification 
Rates o f Soils Used for Growing Corn in 
Nebraska," Agr. Exp. Sta., Univ. o f Puerto 
Rico, Rio Piedras, Puerto Rico, Tech. Paper
10, Feb. 1953, P. Land ran, Jr.

"Irrigating Com,” USDA, Wash., D. C., 
Farmers’ Bui. 2059, Oct. 1953, C. J. Francis 
and J. W. Turelle.

"Soil Survey o f Montreal, Jesus and Bizard 
Islands in the Province o f Quebec!’ Exp. 
Farms Serv., Dept, o f Agr., Quebec, Canada, 
Dec. 1953, P. Lajoie and R. Baril.

"Soil Survey, Haywood County, North Caro
lina,” USDA, Wash., D. C., Series 1940, No.
11, Jan. 1954, E. F. Goldston, W. A. Davis, 
C. W. Croom, and W. J. Moran.

"Soil Survey, Norris Area Tennessee,” 
USDA, Wash., D. C., Series 1939, No. 19, 
Aug. 1953, F. Rudolph, W. Roberts, M. H. 
Gallatin, M. E. Austin, J. N. Odom, C. Jen
kins, L. E. Odom, M. E. Swann, S. R. Bacon,
A. J. Vessel, M. J. Edwards, and M. G. Cline.

"Soil Survey, Stewart County, Tennessee,” 
USDA, Wash, D. C., Series 1942, No. 3, Aug. 
1953, M. E. Austin, C. R. Beadles, R. W. 
Moore, B. L. Matzek, C. Jenkins, and S. R. 
Bacon.

Crops
"Grain Sorghum Experiments, 1950-1953,” 

Agr. Exp. Sta., Univ. o f Ark-, Fayetteville, 
Ark-, Mimeo. Series No. 14, Nov. 1953, R. L. 
Thurman and A. B. Burdick•

"Arkansas Coastal Plain Corn Performance 
Test for 1953,” Agr. Exp. Sta., Univ. o f A rk ; 
Fayetteville, A rk ; Mimeo. Series No. 15, Dec. 
1953, J. O. York.

"1953 Corn Performance Test on Rice 
Prairie and Similar Soils,” Agr. Exp. Sta., 
Univ. o f A rk ; Fayetteville, A rk ; Mimeo. 
Series No. 16, Dec. 1953, J. O. York• 

"Arkansas Upland Corn Performance Tests 
for 1953,” Agr. Exp. Sta., Univ. o f Ark•»

Fayetteville, A rk ; Mimeo. Series No. 17, Dec.
1953, J. O. York.

"Eastern Arkansas Corn Performance Tests 
for 1953,” Agr. Exp. Sta., Univ. o f A rk ; 
Fayetteville, Ark., Mimeo. Series No. 18, Jan.
1954, J. O. York.

"Arkansas Coastal Plain Cotton Variety 
Test for 1953,” Agr. Exp. Sta., Univ. o f Ark-, 
Fayetteville, A rk ; Mimeo. Series No. 19, Jan. 
1954, J. O. Ware and C. Hughes.

"Eastern Arkansas Cotton Variety Tests for
1953,” Agr. Exp. Sta., Univ. o f Ark-, Fayette
ville, A rk ; Mimeo. Series No. 20, Jan. 1954, 
J. O. Ware and C. Hughes.

"Cotton Experiments in Northeast Arkansas 
During 1953,” Agr. Exp. Sta., Univ. o f A rk ; 
Fayetteville, Ark;  Mimeo. Series No. 21, Jan.
1954, J. O. Ware, B. A. Waddle, C. Hughes, 
and J. F. Jacks.

"Dominion Experimental Farm. Nappan, 
N. S., Progress Report—1948-1952,” Exp. 
Farms Serv., Ottawa, Ont., Can., Feb. 1954.

",Better Ontario Pastures,” Dept, o f Agr., 
Ontario Agr. College, Guelph, Ont., Canada, 
Bid. 469, July 1949, J. R. Weir.

"Oats in Canada,” Dept, o f Agr., Ottawa, 
Ont., Canada, Pub. 554, Nov. 1953, R. A. 
Derick•

"Quality o f Apples as Affected by Sprays,” 
Agr. Exp. Sta., New Haven, Conn., Bui. 576, 
Oct. 1953, P. Garman, L. G. Keirstead, and 
W. T. Mathis.

"Storrs Green Hybrid Summer Squash,” 
Agr. Exp. Sta., Univ. o f Conn., Storrs, Conn., 
Inf. 50, July 1953, J. Scarchuk•

"Greenhouse Carnations; Successive Direct 
Planting, Using Single and Double Pinches,” 
Agr. Exp. Sta., Univ. o f Conn., Storrs, Conn., 
Inf. 53, Nov. 1953, R. F. Stinson.

"Commercial Gladiolus Production in Flor
ida," Agr. Exp. Sta., Univ. o f Fla., Gaines
ville, Fla., Bui. 535, Jan. 1954, R. O. Magie 
and W. G. Cowperthwaite.

"Erect and Trailing Blackberries in Flor
ida,” Agr. Exp. Sta., Univ. o f Fla., Gainesville, 
Fla., Cir. S-67, Jan. 1954, R. H. Sharpe and 
R. D. Dickey•

"Cabbage Production Guide," Agr. Ext. 
Serv., Univ. o f Fla., Gainesville, Fla., Cir. 117, 
Sept. 1953.

"Potato Production Guide," Agr. Ext. Serv., 
Univ. o f Fla., Gainesville, Fla., Cir. 118, Sept.
1953.

"Celery Production Guide,” Agr. Ext. Serv., 
Univ. o f Fla., Gainesville, Fla., Cir. 121, Feb.
1954.

"1953 Variety Performance Trials o f Field 
Crops,” Agr. Exp. Sta., Univ. o f Ga., Athens, 
Ga., Feb. 1954.

"Steps to Larger Cotton Yields,” Agr. Ext. 
Serv., Univ. o f Ga., Athens, Ga., Cir. 377, 
Feb. 1954, E. C. Westbrook•

"The Annual Lespedezas,” Agr. Exp. Sta., 
Univ. o f Ga., Athens, Ga., Press Bui. 651, 
March 1954, J. M. Elrod.

"State o f Illinois Annual Report o f the De
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partment o f Agriculture, July 1, 1952-June 
30, 1953," State Dept, o f Agr., Springfield, 
III.

"Dairy Cattle Pasture Management Investi
gations in Illinois," Agr. Ext. Serv., Univ. o f 
III., Urbana, III., Sept. 1953, W. B. Nevens, 
K. E. Gardner, K . E. Harshbarger, and K. A. 
Kendall.

" Winter Wheat Production in Indiana,’’ 
Agr. Ext. Serv., Purdue Univ., Lafayette, Ind., 
Ext. Bui. 390, G. H. Cutler and R. R. Mulvey.

"Annual Progress Report Carrington-Clyde 
Experimental Farm," Agr. Exp. Sta., lotva 
State College, Ames, Iowa, FSR-89, Feb. 1954, 
H. R. Meldrum.

"Annual Progress Report Howard County 
Experimental Farm," Agr. Exp. Sta., Iowa 
State College, Ames, Iowa, FSR-90, Feb. 1954,
H. R. Meldrum.

"Produce High Yields o f Corn," Agr. Ext. 
Serv., Univ. o f Ky., Lexington, Ky., Cir. 506, 
June 1953.

"The H om e Fruit Garden," Agr. Ext. Serv., 
Univ. o f  Ky., Lexington, Ky., Cir. 508, June
1953, C. E. Chaplin.

"Research on Maine Farm Problems," Agr. 
Exp. Sta., Univ. o f Maine, Orono, Maine, Bui. 
519, Jan. 1953.

"Care o f House Plants," Agr. Ext. Serv., 
Univ. o f Minn., St. Paul, Minn., Ext. Bui. 274, 
June 1953, R. E. Widmer and L. C. Snyder.

"Improved Varieties o f Farm Crops," Agr. 
Exp. Sta., Univ. o f Minn., St. Paul, Minn., 
Ext. Fldr. 22, March 1954.

"Getting Started With Your Vegetable Gar
den," Univ. o f Minn., St. Paul, Minn., Ext. 
Fldr. 164, Feb. 1954, O. C. Turnquist.

",Maturity Ratings for Corn Hybrids in Min
nesota, 1954-55," Agr. Exp. Sta., Univ. o f  
Minn., St. Paul, Minn., Misc. Rpt. 20, March
1954, E. H. Rink,*, G. Joachim, and N. C. 
Olmeim.

"Mississippi Cotton Variety Tests, 1952," 
Agr. Exp. Sta., Miss. State College, State Col
lege, Miss., Bui. 499, Jan. 1953, J. F. O'Kelly, 
S. P. Crockett, B. C. Hurt, and K. C. Free
man.

"Mississippi Cotton Variety Tests, 1953," 
Agr. Exp. Sta., Miss. State College, State Col
lege, Miss., Bui. 509, Jan. 1954, J. F. O’Kelly, 
S. P. Crockett, B. C. Hurt, and K. C. Free
man.

"1953 Tests Corn Hybrids and Varieties in 
Mississippi," Agr. Exp. Sta., Miss. State Col
lege, State College, Miss., Bui. 510, Jan. 1954.

"Tracy—A New Mid-Season Variety o f 
Sorgo for Sirup Production in Mississippi," 
Agr. Exp. Sta., Miss. Slate College, State Col
lege, Miss., Inf. Sh. 483, June 1953, I. E. 
Stok.es, O. H. Coleman, F. O’Kelly, S. P. 
Crockett, R. Kuykendall, K. Freeman, and
B. C. Hurt.

"Research for Better Farm Living," Div. 
o f Agr. Sciences, Univ. o f Mo., Columbia, Mo., 
Jan. 1953, J. H. Long well.

"Improving Missouri Farm Home Grounds,”

Agr. Ext. Serv., Univ. o f Mo., Columbia, Mo., 
Cir. 641, Sept. 1953, M. Fitzgerald, L. Wood
ruff, and H. E. Mosher.

"New Hampshire Guides for Improvement 
Cuttings in Immature Stands" Agr. Ext. 
Serv., Univ. o f N. H., Durham, N. H., Ext. 
Fldr. 26, Sept. 1953.

"Small Fruit Vegetables," Agr. Ext. Serv., 
Rutgers Univ., New Brunswick, N. J., Ext. 
Bui. 267, Jan. 1954, E. G. Christ.

"Growing Pinto Beans in New Mexico," 
Agr. Exp. Sta., N. Mex. College, Las Cruces, 
N. Mex., Bui. 378, May 1953, S. Paur.

"Plant Studies o f  Production Methods for  
Vegetable Crops," Agr. Exp. Sta., Okla. A.&M. 
College, Stillwater, Okja., Bui. B-421, March 
1954, F. A. Romshe.

"Indian Grass and Switch Grass’’ Agr. Exp. 
Sta., Okla. A.&M. College, Stillwater, Okla., 
Leaf. 17, March 1954.

"Side-Oats Grama," Agr. Exp. Sta., Okla. 
A.&M. College, Stillwater, Okla., Leaf. 18, 
March 1954, J. R. Harlan.

"1952 Petunia Trials at the Pennsylvania 
State University," Agr. Exp. Sta., Pa. State 
Univ., State College, Pa., Prog. Rpt. 113A, 
Jan. 1954, R. P. Meahl, L. D. Little, Jr., and
S. Atmore.

"Cotton Production Insect and Disease Con
trol, South Carolina— 1954," Agr. Ext. Serv., 
Clemson, Agr. College, Clemson, S. C., Cir. 
393, Feb. 1954.

"Sudangrass for Summer Pasture," Agr. Ext. 
Serv., Univ. o f Tenn., Knoxville, Tenn., Leaf. 
132, Aug. 1953, W. Pendergrass.

"Let’s Produce More Corn," Agr. Ext. Serv., 
Texas A.&M. College, College Station, Texas, 
B-209, June 1952, E. A. Miller, L. C. Coffey, 
and W. B. Coke.

"Growing and Marketing Watermelons," 
Agr. Ext. Serv., Texas A.&M. College, College 
Station, Texas, B-216.

"Onions in Texas," Agr. Ext. Serv., Texas 
A.&M. College, College Station, Texas, B-220, 
Sept. 1953, J. E. Hutchison, B. G. Hancock, 
and B. A. Perry.

"Sudan for Grazing and Hay," Agr. Exp. 
Sta., Texas A.&M. College, College Station, 
Texas, Prog. Rpt. 1657, March 1954, E. C. 
Holt and F. L. Vaura.

"Silage Crop Variety Test at Kirbyville,
1953," Agr. Exp. Sta., Texas A.&M. College, 
College Station, Texas, Prog. Rpt. 1658, March
1954, J. R. Wood and C. A. Burleson. 

"Growing Shrubs and Trees from Cuttings,"
Agr. Ext. Serv., Texas A.&M. College, College 
Station, Texas, C-332, 1953, S. Hatfield.

"Seasonal Pastures for Year-Round Grazing 
in the Rio Grande Plain," Agr. Ext. Serv., 
Texas A.&M. College, College Station, Texas, 
L-168, 1953, E. M. Trew.

"The Puyallup Red Raspberry," Agr. Exp. 
Sta., State College o f Washington, Puyallup, 
Wash., Sta. Cir. 238, Dec. 1953, C. D. 
Schwartze and A. S. Myhre.

"Growing Chestnuts from Seed,” Agr. Exp. 
Sta., W. Va. Univ., Morgantown, W. Va., Cir.
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90, Jan. 1954, R. W . Pease.
"Field Crop Varieties in Wisconsin,’’ Agr. 

Ext. Serv., Univ. o f Wis., Madison, Wis., Cir. 
463, Dec. 1953.

"Report o f the Chief o f the Bureau o f Plant 
Industry, Soils, and Agricultural Engineering,
1953," USDA, Wash., D. C., 1954.

"Growing Alfalfa," USDA, Wash., D. C., 
Farmers’ Bui. 1722, Rev. Feb. 1954.

Economics
"The Use o f Airplanes on Rice Farms in 

Arkansas," Agr. Exp. Sta., Univ. o f  Ark-, 
Fayetteville, Ark., Bui. 541, Dec. 1953, M. W. 
Slusher.

"Cost o f Production Report, Tomatoes for 
Processing," Dept, o f Agr., Toronto, Ont., 
Canada, 1954, J. B. Nelson.

"The Agricultural Outlook 1or Canada,
1954," Dept, o f Agr., Ottawa, Ont., Canada, 
fan. 1954.

"Connecticut Vegetable Acreages, 1950- 
1953," Dept, o f Agr., Hartford, Conn., Bui. 
128, fan. 1954.

"The Floricultural Industry o f Connecticut," 
Agr. Exp. Sta., Univ. o f Conn., Storrs, Conn., 
INF-52, Oct. 1953, A. W. Dewey.

"Custom Rates for Farm Operations," Agr. 
Ext. Serv., Univ. o f Minn., St. Paul, Minn., 
Ext. Pamph. 134, Rev. Feb. 1954, R. B. Zoller 
and T. R. Nodland.

"Field Management Guide," Agr. Ext. Serv., 
Univ. o f Minn., St. Paul, Minn., Ext. Pamph. 
189, Aug. 1953, S. B. Cl eland.

"Opportunities in Producing and Marketing 
Strawberries in New Hampshire," Agr. Exp. 
Sta., Univ. o f N. H., Durham, N. H., Sta. 
Bui. 400, Nov. 1953, L. A. Dougherty.

"The Cotton Plantation in Transition," Agr. 
Exp. Sta., Miss. State College, State College, 
Miss., Bui. 508, Jan. 1954, H. A. Pedersen 
and A. F. Raper.

"Post Harvest Handling and Marketing of 
Garden Fresh Sweet Corn," Agr. Exp. Sta., 
Wooster, Ohio, Res. Cir. 23, Feb. 1954, E. K. 
Alban and R. C. Scott.

"Ohio Agricultural Statistics 1951 and
1952," Agr. Exp. Sta., Wooster, Ohio, Res. 
Bui. 735, Rev. Dec. 1953.

"The Influence o f Location on Farmland 
Prices," Agr. Exp. Sta., Okla. A.'6rM. College, 
Stillwater, Okla., Bui. B-417, March 1954, 
L. A. Parcher.

"Cost o f  Producing Apples and Pears in 
the Hood River Valley, Oregon, Progress Re
port VI," Agr. Exp. Sta., Oregon State Col
lege, Corvallis, Oreg., Cir. o f Inf. 535, Dec.*
1953, G. W. Kuhiman and A. E. Irish. 

"Achieving Farm Ownership in South
Dakota Through the Farm Ownership Pro
gram o f the Farmers Home Administration’’ 
Agr. Exp. Sta., S. D. State College, College 
Station, S. D., Agr. Econ. Pamph. 47, July 
1953, C. M. Johnson.

"1952 Tenth Annual Report Southeastern 
South Dakota Farm Record Summary!’ Agr. 
Exp. Sta., S. D. State College, College Station,
•S. D., Agr. Econ. Pamph. 48, Aug. 1953, A. R. 
Clark-

"A Long Range Farm and Home Program," 
Agr. Exp. Sta., Univ. o f Tenn., Knoxville, 
Tenn., Nov. 1953.

"Fruit and Vegetable Statistics for Texas," 
Agr. Exp. Sta., Texas A.&M. College, College 
Station, Texas, Cir. 135, Dec. 1953, C. A. 
Bonnen and L. P. Gabbard.

Fertilizer Analyses . . .
(From page 12)

were materially increased. This was 
a result of applying potassium chloride 
equivalent to 160 pounds K 20  an acre 
annually over the 10-year period. The 
annual rainfall at New Brunswick, 
New Jersey, where the tests were lo
cated, averages over 45 inches a year, 
and supplemental irrigation was prac
ticed as required.

It seems important to point out that 
more than nitrogen, phosphoric acid, 
and potash are required by crops. With 
increasing intensity of production it 
becomes increasingly necessary to check 
on the supplies of all the other essen
tial nutrients. But a low-analysis fer
tilizer doesn’t necessarily contain all

the needed nutrients any more than 
a high-analysis one. Even if it does, 
they may not be present in the best 
ratios. In other words, we are moving 
in the direction of having all the 
needed elements supplied in accordance 
with soil and crop needs rather than 
by the hit-and-miss procedure of low- 
analysis fertilizers.

Those who desire to study the data 
developed in connection with this work 
can find it in the original paper by 
F. E. Bear, A. L. Prince, and S. J. 
Toth on “Effect of increasing fertilizer 
concentration on exchangeable cation 
status of soils,” published in Soil Sci
ence Proceedings 16:327-330, 1952.
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The Changing Fertility of New England Soils
(From page 26)

PODZOL , PRAIRIE BROWN PODZOLIC

Fig. 6 .  Profiles o f Brassau sandy loam , a Podzol developed from  granitie t i l l  in  New H am pshire; 
Tam a silt loam , a P ra ir ie  soil developed from  loess in Iow a; and M errim ac sandy loam , a Brown 
Podaolic developed from  granitie g lacial outwash m aterials in  Connecticut. Note the th in  A 
horizons and sandy textnre  o f the Podzol and Brown Podzolic soils in com parison with the deep A 
and fine texture o f  the P ra irie  so il. The Ap horizon o f the Brown Podzolic soil consists o f the 
upper B  and the original A i. This soil is now in  fo rest with trees 7 5 *1 0 0  years old.— P h o t o s  o f  
P o d z o l  a n d  P r a i r i e  t o i l s  c o u r t e s y  A. W . S i m o n s o n ,  S o i l  C o n s e r v a t i o n  S e r v i c e .

sively farmed areas such as in the Con
necticut Valley and in Aroostook 
County, Maine.

The fact that 77 per cent of New 
England is forested and that 80 to 85 
per cent of the agricultural land is in 
hay or pastures means that this land has 
optimum cover for soil and water con- 

' servation. Much of the land surface is 
frozen or covered with snow a large 
part of the year. The sloping areas are 
largely in forests or grass, and further
more, most of the precipitation is gentle.

The texture of the soils is predomi- 
nantly sandy and so conditions for per
colation of the rainfall into the soil are 
more conducive than in finer-textured 
soils. Because of the characteristic knob- 
and-kettle type of topography in New

England, not as much soil gets into the 
streams as in gentler sloping areas be
cause the soil is caught in the depres
sions. These depressions are exempli
fied in the numerous small swamps and 
peat bogs existing everywhere in New 
England.

Erosion affects the physical nature of 
soils in New England more than its 
chemical status. Removal of the al
ready low amounts of fine materials 
(silt and clay) means that less fertility- 
holding material is left. Fertilizers will 
then leach more quickly as well as wash 
down the slope. Removal of soil from 
soils with compact layers at about 18 
inches like the Paxton, Wethersfield, 
and Essex results in less friable, loose
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soil for holding of water, less space for 
plant roots, and more heaving of plant 
roots in the spring.

Originally Only 2-3 Inches Thick

One needs to think of topsoil in a 
different sense than the way it is used, 
for example, in Iowa. In New England 
forests, the topsoil under virgin condi
tions was never more than 2 or 3 inches 
thick. In Iowa, topsoil measures 12 to 
18 inches under virgin prairie (Figure 
6).

In New England, the topsoil con
sists of the thin A horizon incorporated 
by plowing with the upper part of 
the B horizon (Figure 6). So we really 
are farming “man made” soils in com
parison with those in the Midwest. The 
Midwest soils have “built-in” fertility; 
in New England, the fertility is “built 
into” the soils. We have different kinds 
of management for these two different 
kinds of soil.

The productivity of New England’s 
soils has been greatly improved mainly 
by large applications of commercial fer
tilizers and manures used in a generally 
intensive agriculture. On cultivated 
soils especially, we should be concerned 
about the fertility we are losing because 
of erosion. Little natural fertility is lost 
from New England’s virgin soils by soil 
removal because these soils never were 
fertile.

Factors for Increased Fertility

Three factors are favorable for in
creasing the fertility of many of New 
England’s soils. These factors are: (a) 
Fertilizers have been used in New Eng
land longer than in any other section 
of the country. In fact, the Connecti
cut Agricultural Experiment Station at 
New Haven, the first agricultural ex
periment station to be established in 
the United States, was started in 1875 
principally to do work on fertilizers. 
It has been said that the fertilizer in
dustry started in New England, (b ) 
Because of the intensive nature of many 
of the crops grown, like tobacco, pota
toes, and vegetables, high rates of fer

tilizer are used (Table II) , and plant 
nutrients like P, K, and Ca tend to ac
cumulate in the soil, (c) Large amounts 
of feed are shipped into the area to 
supplement locally produced grain and 
hay. Much of these feeds is returned 
to the soil in the form of manure.

A summary of the fertility status of 
New England’s soils based on a study 
of the amount of plant nutrients added 
by application of fertilizers and lime, 
manure, turning under of green ma
nures, crop residues, and legumes, rain
fall and the like, in comparison with 
the amount removed by crops harvested, 
leaching, and loss by soil erosion, fol
lows.

More N is being applied to the soils 
than is being removed if a balance sheet 
of input is drawn including that shipped 
in as feeds, biological fixation, rainfall, 
leaching, crop removal, fertilizers ap
plied, etc. About 254 times as much 
P20 8 is being applied annually to New 
England soils as is being removed. 
Either manure or fertilizer alone ap
pears to supply as much as is lost. 
About 60 per cent of K  is being re
turned considering what is removed. 
These are averages for the region, and 
cannot be applied to any given farm 
or field.

In New England, about 454 times 
as much CaO and more than twice as 
much MgO is applied to cropland as 
is removed in harvested crops but yet 
the percentage replacements of these 
nutrients are only 47 and 34 per cent, 
respectively.

The removal of N, P20 5, and K 20  
for the years 1942 and 1948 in crops 
harvested was in the ratio of 1.00-0.28- 
1.16.

Evidence of Fertility Changes

Potato yields in Maine are now 454 
times as large as they were 80 years 
ago; for the other five States, they are 
double the 1866-69 average. This 
enormous increase is explained partly by 
shifts to soils adapted to the crop, in
creased fertilizer use, and new pesticide 
controls.
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Probably the greatest accumulation of 
nitrogen is occurring on dairy and fruit 
farms since they generally are located 
on the finer-textured soils. Without 
doubt many dairy farmers, who buy 
feed and apply manure to their land, 
are building up the nitrogen content 
of their soil. On the other hand, other 
farmers, by intensively cropping their 
soil without adequate replacement of 
nitrogen, are depleting theirs. Inter
mediate may be the tobacco, vegetable, 
and potato farms where as much as 200 
pounds of nitrogen per acre is added 
annually. The coarse-textured nature 
of the soils on which these crops are 
usually grown allows more leaching 
of N than from the finer-textured soils. 
Conditions for accumulation of N in 
these coarse-textured soils, therefore, are 
not favorable.

It is possible, although concrete proof 
appears to be lacking, that some of these 
soils cultivated for two centuries or 
longer are higher in nitrogen and or
ganic matter now than they were 50 
years ago before large quantities of 
manure from imported feeds and com
mercial fertilizers were applied. Con
siderable quantities of manure from 
livery stables were brought into the 
region from cities like New York up 
until about 20 years ago.

We know that CaO is being lost be
cause farmers have to apply lime every 
three or four years to maintain the pH 
of the soil at a satisfactory level. Mag
nesium deficiency on heavily fertilized 
and intensively farmed land points to 
Mg losses. Benefits from K sO applica
tions on clover, tobacco, and other crops 
substantiate K 20  losses. Soil analysis 
confirms P2O5 build-up.

Potash is being removed from New 
England soils more rapidly than it is 
being supplied. Weathering of potash- 
bearing minerals supplies some potash, 
but of the three primary nutrients, pot
ash seems to be in the least favorable 
position. It helps to explain why Maine 
has come to use a larger tonnage of pot
ash than of either nitrogen or phos
phoric oxide as fertilizer and relatively

more potash in fertilizers than any 
other State.

Cultivated Soils More Fertile

Results from Maine, New Hamp
shire, Connecticut, and Rhode Island 
show that, generally speaking, culti
vated soils are higher than forested soils 
in available P2O5, K 20 ,  MgO, CaO, 
lower in per cent organic matter, and 
higher in pH. In some cases, soils used 
for potatoes may be somewhat lower in 
CaO since potato soils usually are kept 
below a pH of about 5.2.

Organic matter and nitrogen in many 
intensively cultivated soils, however, are 
decreasing and these decreases are re
flected in the poor physical condition 
of the soils. For example, some of 
Connecticut’s soils to plow depth have 
lost one third their organic matter and 
one eighth of their nitrogen, and the 
cultivated soils weigh 214 times as 
much per unit volume as forested ones. 
The poorest of the cultivated soils 
weighs 40 per cent more than the best. 
On many fruit and dairy farms soil 
nitrogen is accumulating.

Each kind of farming is associated 
with its own particular soil fertility 
status. Intensively cropped soils on 
vegetable, tobacco, and potato farms are 
higher in fertility than ever before. 
Dairy and fruit farms probably are 
higher in organic matter and nitrogen 
than under virgin conditions. Many 
general type farms probably are some
what higher in fertility, especially if fer
tilizers have been used rather liberally. 
If manures and fertilizers have not been 
used, the fertility probably is lower than 
under forested conditions. But with 
proper soil management, the soils of 
most farms in New England can be 
brought up to high productivity.

Although the fertility status of the 
region as a whole is improving, the rate 
is so slow as to give no cause for com
placency. Soils on many farms are not 
following this upward trend, and con
tinuing thought and effort must be put 
into the maintenance and improve
ment of agricultural soils in this region.
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Fruit Tree Fertilization Important

ERTILIZIN G  fruit trees is an im
portant and extremely complex or

chard operation, according to Vernon 
Patterson, Ohio State University Fruit 
Specialist. Kind and amount of fer
tilizer required depend on age of trees, 
soil fertility, past fertilizer treatment, 
and soil management practices.

“Rules of thumb” provide a starting 
point for fruit fertilization. The gen
eral guide for apple trees is ^4 pound of 
16% nitrogen fertilizer for each year of 
age of apple trees. The guide for peach 
trees is ys pound of 16% nitrogen fer
tilizer. Equivalent amounts of ferti
lizers higher in nitrogen may be sub
stituted.

Patterson says fruit growers should 
vary amounts of nitrogen according to 
the vigor of the tree. Bearing apple 
trees should make from 10 to 15 inches 
of shoot growth each year. Peach trees 
should make 15 to 18 inches of annual 
shoot growth.

Peach trees growing in sod require 
2 to 3 times as much nitrogen as when 
they are cultivated.

Fruit trees need phosphorus and 
potash too. They benefit indirecdy 
from these elements through increased 
growth of cover crops. Patterson sug
gests a basic application of 300 to 400 
pounds of 0-20-20 every 3 or 4 years. 
Growers can apply nitrogen, phospho
rus, and potash in one application, using 
10-10-10 or similar analysis fertilizer.

Nitrogen fertilizers should be applied 
3 to 4 weeks before full bloom. Later 
supplemental  applications may be 
sprayed on apples at petal-fall time if 
a large crop is in prospect.

Supplemental nitrogen on peaches 
should be ground applications during 
May and early June. Phosphorus and 
potash may be applied whenever it’s 
convenient.

Research work has not indicated a 
need for general applications of trace 
elements such as boron, manganese, and 
magnesium. These elements may be 
needed in isolated cases, the Specialist 
adds. He suggests test applications in 
small areas where orchardists think 
trace elements are needed.

Haw to Cut Production Costs

FARMERS faced with the problem 
of increasing farm costs may lower 

them by using improved fertilizer and 
other cultural practices, according to 
cooperative investigations reported by 
the U. S. Department of Agriculture 
and the Michigan Agricultural Experi
ment Station.

The studies, carried on by economists 
and soil scientists, showed that based 
on 1953 prices, improved practices (as 
compared with practices currently 
used) cut the cost of producing a 
bushel of wheat from $1.65 to $1.28, of 
oats from 90 cents to 69 cents, and of 
corn from $1.21 to $1.02. Recom

mended practices lowered the cost of 
producing a ton of alfalfa-brome grass 
hay from $16.80 to $13.30 and a ton 
of sugar beets from $11.21 to $8.19.

Using recommended rates of ferti
lizer is the one cultural operation that 
results in the biggest saving, but other 
practices, such as timely planting, use 
of adapted varieties, seed treatment, 
crop rotation, soil management, tillage, 
and weed control, can each cut produc
tion costs. However, with all five crops, 
production costs were reduced most 
when all fertilization and cultural prac
tices were employed. (Recommended
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practices, which may vary in different 
areas, may be obtained from county 
agricultural agents or the state exten
sion service.)

The researchers found that it was 
necessary to spend more money per 
acre to follow proved practices, but the 
resulting greater per-acre yields more 
than offset the extra expenses. For 
example, they found that today’s aver
age Michigan farmer spends $46 an 
acre to produce 38 bushels of corn. By 
spending $62.25 an acre—the cost of 
recommended practices—he would pro

duce 61 bushels of corn from each acre.
The tests show that Michigan farm

ers are not, on the average, using 
enough fertilizer to produce crops most 
economically. Currendy, sugar beets 
are fertilized at an average rate of 490 
pounds an acre. The recommended 
rate is 800 pounds. By increasing fer
tilization to recommended levels, the 
grower could cut the cost of producing 
a ton of beets from $11.21 to $9.95. 
Further, by application of other recom
mended practices, he could reduce his 
costs to $8.19 a ton.

Making Worthless Land Produce

FROM worthless land to highly 
productive pasture—that’s the story 

of a new farming program developing 
in the central part of Wisconsin.

The program involves a special ter
race and land leveling operation plus 
pasture improvements. Fields that were 
once wet, soggy, and poorly drained 
are now producing heavy crops of 
legumes and other forages. Many 
fields in the three million acre Spencer 
soil area can possibly be improved.

Fields were first levelled and ter
raced at the Marshfield branch agricul
tural experiment station and the pro
gram showed promise. Then farmers 
in the area took up the idea as special 
projects three and four years ago. The 
farmers report that these fields have 
already returned several times the in
vestment needed to improve them. The 
project has been developed under the 
supervision of R. F. Johannes, at the 
branch station, and agricultural spe
cialists from the University of Wis
consin.

For example, an acre of a terraced 
and levelled field at one farm produced 
pasturage that netted $234 in terms of 
milk production. On a 7J4 acre field, 
another cooperating farmer pastured 25 
Holsteins for 81 days without supple
mental feeding. Milk production was

good, Johannes reports.
Bromegrass, timothy, and ladino clo

ver flourished on the terraced and lev
elled areas, while undesirable grasses 
and weeds moved into unterraced sites. 
Native pastures were much less produc
tive than improved pastures.

Pastures on terraced and levelled 
fields averaged 700 pounds more dry 
forage than pastures on unterraced 
fields over three years of tests.

Pastures on all fields had been im
proved by liming, reseeding, and in 
some cases, fertilization. These prac
tices alone doubled the yield over native 
pastures.

Fertilization helped increase yields. 
An application of 1,500 pounds of 
0-20-20 gave an average yield increase 
of around 1,200 pounds per acre per 
year over unfertilized improved pas
tures. An application of 500 pounds of 
0-20-20 gave a yield increase of around 
600 pounds dry forage per acre. These 
increases were averaged for both ter
raced and unterraced fields because 
there was little difference in fertilizer 
effects due to terracing.

Cooperating in these tests were 
Johannes, A. J. Wojta, D. R. Peterson, 
M. J. Wright, J. M. Sund and C. B. 
Tanner.
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Potential of Fertilizer Use. .

(From page 16)

use as given in Table II, would in
crease the yields of hay 22%, pasture 
15%, soybeans 19%, and corn 7%.

Increasing the application of fertili
zer on high fertilizer-using crops, such 
as tobacco, does not greatly increase 
the yields.

Production Potentials

Some of the most interesting data 
given in the report deal with the pro
duction potentials of the North Central 
region. The production potentials of 
the major fertilizer-using crops are 
given in Table III. This Table shows 
that in an average year with full fer
tilization, corn yields could be increased 
from 44 to 65 bushels per acre in the 
North Central region, an increase of 
well over a billion bushels per year; 
yields of wheat could be more than 
doubled, from 14 to 29 bushels per 
acre, with an increase of nearly 650 mil
lion bushels per year. Barley yields 
could be nearly doubled, rye yields more 
than doubled, oat yields increased from 
35 to 58 bushels per acre, potato yields 
more than doubled, and the same is 
true for hay.

Estimates of yield potentials in the 
North Central region are very conserva
tive and reflect generally only the in
crease that could be expected from the 
increased application of fertilizer. Con
tinued heavy fertilization, with resultant 
increases in active soil organic matter, 
would improve soil tilth and aeration 
and thus contribute to still further in
creases in yield. Improvements in farm 
machinery, particularly seed distribu
tion and fertilizer placement, tillage op
eration, methods of controlling insects 
and diseases, and improved plant varie
ties would all contribute to greater in
creases in yield when combined with 
adequate fertilization.

It is entirely possible that corn yields 
could be doubled with all of these 
improved practices rather than in
creased 50 per cent as shown in Table 
III. Similar increases over estimated 
potential yields for other crops could 
also be expected. Crop quality, as evi
denced by mineral and protein con
tent, would also be improved.

The amount of fertilizer necessary 
to produce maximum yields is, of 
course, very large, particularly when

T a b l e  I I I .— P r o d u c t i o n  p o t e n t i a l  o f  m a j o r  f e r t i l i z e r - u s i n g  c r o p s  i n  t h e  N o r t h
C e n t r a l  R e g io n .

Crop and unit

Yield in 1950
Potential yield with 

full fertilization
Increase 

obtainable 
with full 

fertilization 
1000 unitsAverage

per
acre

Total for 
region 

1000 units

Average
per
acre

Total for 
region 

1000 units

Corn, bu..................................... 44 2,438,694 65 3,586,314 1,147,620
Wheat, bu................................. 14 598,954 29 1,247,820 648,866
Rye, bu...................................... 14 6,998 30 14,889 7,891
Barley, bu................................. 19 85,355 37 167,363 82,008
Oats, bu..................................... 35 996,095 58 1,660,158 664,063
Soybeans, bu............................ 24 188,792 34 265,904 77,112
Potatoes, bu.............................. 144 100,954 335 234,777 133,823
Hay, tons.................................. 2 42,842 4 .3 93,135 50,293
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such practices are just started. In Wis
consin some tests have been made show
ing that in order to obtain maximum 
yields it would be necessary to increase 
fertilizer consumption from 400,000 
tons to between two million and two 
and one-half million tons of fertilizer 
annually.

Crop requirements for maximum 
yields would undoubtedly be much less 
after initial heavy applications of fer
tilizer had been made for a few years. 
Recent experience on the East Coast 
with heavy fertilizer over a period of 
years indicates that considerable build
up of available plant nutrients occurs in 
the soil. Recent Wisconsin experiments 
indicate that high crop yields can be 
maintained with initial heavy applica
tions of phosphate and potash, and with 
subsequent smaller amounts. Although 
supplies of available nitrogen will in
crease with increased crop growth, 
usage by crops will also be greater and 
will require rather constant high levels

of application for top yields.
If all-out food production becomes 

necessary, present yields can be about 
doubled in the North Central region 
with adequate fertilization and other 
improved practices.
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Demonstration Farms . . .
(From page 10)

purchase the needed concentrates. If I 
plow up sod for corn or small grain, I 
will have the expense of getting my 
acres back into sod. Also through an 
all-grassland program I can reduce my 
investment in machinery and level out 
the required labor peaks.”

One of the best examples of soil and 
water conservation is found on the test 
demonstration farms. Dense sod holds 
the water where it falls, to be absorbed 
into the soil and provide underground 
water for a more uniform stream flow.

This group of farmers is not only 
conserving soil but is building its fer
tility. Soil texture is being improved 
and the water-holding capacity in
creased. A few years ago many fields 
had only the subsoil left with which to 
work, due to the continued use of the 
plow. Now after several years of a

good sod cover, the soil of these same 
fields is turning dark from organic 
matter. Much of the soil on these 
farms is now more fertile than in the 
virgin state, since the present plant 
nutrient content is higher.

These demonstrators are proving that 
farm units do not have to be large to 
produce commercially or efficiently. 
Through the type of farm planning and 
development found on these farms 
where most of the labor is provided 
by the owner-operator and his family, 
we can still retain the type of agricul
ture that reflects true democracy in 
rural America.

Although the problems of developing 
the nation’s agriculture for maximum 
production varies widely from section 
to section, at least some of the answers
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to problems of this area are being 
found on test demonstration farms. 
Even though other farmers are adopt
ing improved methods and practices 
from the demonstration farms, their 
ultimate production is far from real
ized. When all farms of this area are 
developed intensively along the pattern

of test demonstration farms, the farm 
output will be more than doubled.

The test demonstration farmers will 
tell you that this area can fill its “fifth 
plate” by growing more and better 
grass through the liberal use of plant 
nutrients, utilizing the grass through 
good livestock.

Fig . 6 .  This field o f  a lfa lfa  on the W ilcox farm  has yielded over five tons o f  hay per acre each year 
fo r  three years. L iberal amounts o f fertilizer were used each year.

Oregon Can Produce. . .
(From page 20)

Were blossoms removed from the 
new planting during the first season?

Number of growers
Tons/A

(Marshalls)

Yes— 41 ................................... 3 .4
No—34 ......................................... 3 .8

This result is in reverse to the 
thought that blossom removal allows 
the strength to go into the plant. Most 
growers do not remove the bloom early 
enough and the damage is already done. 
The removal adds to this damage when

done at the later date.
Depth of spring cultivation is very 

important and is shown in the follow
ing results:

Depth Number 
of growers

Tons/A 
(All varieties)

/ ' '
Under 1.5 inches . 12 5 .3
1.5-2.0 inches.. . . 39 3 .9
2 inches and over. 39 3 .2

The removal of tops after harvest 
showed good results.
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Number of growers Tons/A 
(All varieties)

Yes—5 2 ........................................ 4 .2
3 .4No—38 .........................................

Cutting down of the matted row to 
a moderate width or use of individual 
hills gave best results. This cutting was 
done soon after the harvest season.

Width Number 
of growers

Tons/A 
(All varieties)

6-12 inch............... 35 4 .0
13-14 inch............. 23 4 .0
15 inch and over.. 32 3 .6

A good healthy fall growth is neces
sary if a heavy crop of strawberries is 
to be set.

Fall growth Number 
of growers

Tons/A 
(All varieties)

Heavy.................... 50 4 .3
Medium................. 18 3 .4
Poor........................ 22 3 .2

Virus was a definite limiting factor 
in most of the fields in the survey.

Virus a factor Number of 
growers

Tons/A 
(All varieties)

Yes
No

88
2

3 .8
4 .5

Where rot was considered a factor, 
the growth was heavy and production 
good. If the berries had not rotted, the 
production would have been consider

ably better. Less nitrogen and possibly 
more potash might have accomplished 
this.

Rot was a definite factor with 47 
growers producing 3.9 tons per acre 
average (all varieties).

Rot was not a definite factor with 
43 growers producing 3.4 tons per acre 
average (all varieties).

What does this all add up to? It 
gives the research men very definite 
problems to work out. It also gives 
all of us rather strong indications that 
certain things should be done until 
more definite proof is available. Some 
of these things are:

1. Prepare well-selected soil so that 
the plants will have an abundance of 
organic matter and a good, well-bal
anced fertility.

2. Use the best certified planting 
stock and avoid mixtures of varieties 
or strains.

3. Spring cultivation must be shallow 
or feeder roots will be injured. Under 
V/z inches seems best.

4. Irrigate as necessary if possible.
5. Remove bloom as soon as noted 

on the new planting.
6. Keep matted rows down under 

14”  for best results. Cutting down 
should be done within a few weeks 
after harvest. Fertilizer should be 
placed beside the rows and two to 
three inches deep at this time.

7. Obtain a healthy, moderate to 
heavy growth in the late summer and 
early fall in order that good potential 
crop may be set.

8. Avoid poor drainage of air or 
water.

9. Virus is definitely a limiting pro
duction factor and should be controlled 
by a community-wide dusting program 
to control the aphid vector.

Opening Dunrs
(From page 5)

field of farming eagerly scan the hori- After some experience in these lines,
zon every spring for likely young grads many well-trained fellows start their
who can tackle the tough competitive own enterprises. If they are especially
situation with fresh ardor and vim. ambitious and keen, they make fair
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to excellent careers for themselves op
erating machine service shops, chick 
hatcheries, cotton gins, saw mills, feed 
mills, nurseries, seed stores, dairy manu
facturing plants, and storage locker 
outfits.

EACH year a considerable percentage 
of our best ag graduates join the 

“bureaucratic” army in state and federal 
offices. Entrance often comes origi
nally earlier in the college career by 
means of apprentice training. With 
this summer or part-time experience 
behind him, the graduate fits better 
into regulation civil service. He joins 
the state department of agriculture, goes 
into some state college or experiment 
station effort, or takes an appointment 
with the USDA, Department of the In
terior, or the Food and Drug Adminis
tration.

Relatively secure as a technician in 
these posts, the graduate stands on an 
exciting threshold with a wide horizon 
in foreign service open to him—if he 
wants a change from routine domestic 
experiences. Those who have a yen 
and a yearning for work abroad often 
get by without too much difficulty and 
without as much prerequisite some
times as domestic duties require. You 
get in close touch with some influential 
group and before you know it attractive 
overseas assignments are yours with 
the Department of State, Foreign Op
erations Administration, Foreign Agri
cultural Service of USDA, or the Food 
and Agriculture Organization of the 
United Nations. In late years similar 
foreign jobs are open with the big 
corporate trusts and foundations, who 
are free to hire and fire much on their 
own initiative as they please.

Or, suppose your candidate belongs 
to the minority who possess true and 
thorough scientific spirit, who have had 
the right amount of college training, 
and who earnestly wish to find fresh 
answers to old, irritating, and costly 
problems. They are not anxious to

go abroad or join a sales force at home 
or push their way against hard knocks 
in a keen business world. For a time 
they are content to labor quietly and 
obscurely under the leadership of some 
master of the inquiring arts. There is 
much to be said in praise of these chaps 
who seek the blind trails to unknown 
goals. You’ve got to respect those 
persons who seek something besides the 
dollar sign to emblazon on their per
sonal coat of arms. Without those 
of their kind who have followed the 
same tortuous pathway, the merchan
dise so glibly hawked and advertised 
by the super salesmen would not be 
available at all.

I ’ve always felt that many of these 
tireless research delvers were actually 
closer akin to the working farmer than 
many of our boasted go-getting busi
ness friends. For the man in the fur
row and the feedlot is also a constant 
asker of questions, a searcher for new 
truth, and a producer who strives for 
ultimate perfection.

RESEARCH in agriculture arises 
from scientific education. It 

thrives and grows on curiosity and 
imagination. It depends on good team
work to reach mutual goals. It raises 
our level of living and helps us to im
prove mentally and spiritually. To 
aspiring youth, it’s the master key to the 
American way of life and achievement.

To the urban dweller, research means 
atomic energy, miracle drugs, vitamins, 
motor equipment, electronics, and tele
vision. To the farmer, research means 
all that too, plus hybrid corn, better 
livestock, sounder farm management, 
disease-resistant crops, more fertile 
soils, and better control of insects, 
weeds, and similar pests.

Agricultural research is making some
thing known out of the unknown; 
something visible out of the invisible; 
developing substances that heal, pro
tect, and stimulate out of chemicals and 
molds; making things work that never
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worked before; making good and use
ful things out of wasted and discarded 
ones; finding wider markets and better 
marketing methods; and aiding capa
ble farmers and their soils, plants, and 
livestock to feed the nation’s rapidly 
growing population—often with plenty 
to spare.

Research is making the scientific 
laboratory and workshop into a new 
and inexhaustible frontier, to replace 
the “new land” we have no longer. 
In the next 20 years, it is estimated that 
a team of research workers numbering
20,000 to 25,000 well-trained minds will 
be needed to solve agricultural prob
lems. Most of these persons are the 
agricultural grads and post-grads of 
the present time.

Authorities in positions of trust have 
stated that farming is always creeping 
up on new scientific facts and utilizing 
findings so fast that the original sources 
have a hard time manufacturing more 
answers and more remedies. This in 
itself is a challenge to every branch of 
the physical and social sciences. No
where is there greater chance to train 
folks in sufficient numbers to meet this 
strong demand than in our well-estab
lished Land-Grant colleges.

ANNUAL public expenditures for 
agricultural research, both state and 

federal, total about $113 millions. In
dustry allied with agriculture spends 
about $140 millions yearly on research. 
Much of the latter is spent on farm 
machinery, agricultural chemicals, food 
and textiles, and forest products. The 
USDA has about 500 scientists doing 
research. The state agricultural ex
periment stations together employ 
about 7,000 scientific workers, some of 
whom divide their time between re
search, teaching, and extension activi
ties. Private industry uses many more.

But men must live while they work. 
This era is a far more expensive one 
than the period faced by the older 
generation when school days ended. 
Not many “surveys” cover this partic
ular field in a reliable way. But we
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have seen a recent one made by a 
Midwest agricultural college, in which 
the alumni were asked to indicate their 
annual salaries for the year 1953.

Fully 45 per cent of them reported 
incomes within the $4,000-$6,000 
bracket. Another 26 per cent said
their incomes were less than $4,000 
and about 29 per cent declared incomes 
of more than $6,000. A few graduates 
in all fields of employment had earn
ings of $10,000 or more per year. The 
percentage of those working in private 
industry who were earning this sum 
was a trifle greater than was true of 
public employees. However, the gradu
ates entering private industry generally 
began at lower salaries than did the 
public employees.

Government agriculturists employed 
by federal and state agencies in general 
received a starting salary somewhat 
lower than vocational teachers, but 
a larger proportion of them earned a 
higher income after 15 years of expe
rience. The average reported earnings 
by alumni engaged in farming last 
year compared quite well with what 
was earned by others in different oc
cupations. Yet here the drawback al
ways obtrudes to frustrate ambitious 
farm youth—how can a guy get a 
good farm and pay for it?

TH E competition between agricul
tural colleges to attract recruits is 

matched by the competition between 
various agencies to secure the services 
of the best minds when they have been 
certified with a diploma. This has 
more advantages than disadvantages. 
None of us ever wants to see a return 
of those lean and scrimpy years when 
educated men were a drug on the 
market because of the slight use made 
of them in agriculture. They could be 
teachers, county agents, or follow the 
plow. Beyond those fields there was 
practically nothing.

We realize that the fellows of those 
days made the most of their educa
tional opportunity. They laid some

strong foundations for what we have 
today. Maybe they actually turned the 
switch that has flooded us with new 
light and power. Maybe their ex
amples showed us the way.

TODAY a certain amount of rivalry 
to secure and maintain topnotch 

educational facilities in men and means 
seems to animate the agricultural col
leges. One hears authorities say that 
this school or that campus or that pro
fessor outranks and outsells the draw
ing power of another elsewhere. There 
is almost as much pulling and hauling 
of personnel in many of our good col
leges as exist in the baseball trading 
system. But even then, many declare 
our agricultural staffs and facilities lag 
far behind those of the athletic depart
ments and other show windows of 
modern academies.

High-toned salesmanship and public 
relations fanfare seem to be accepted 
necessities. Probably they have to be, 
in this period when competition looms 
larger sometimes than conviction and 
there are so many waving hands, 
bright colors, and novel stunts to at
tract attention and “make a sale.” We 
must resign ourselves to the situation— 
we old-timers who return to the be
loved campuses for a few years of ret
rospect and progress. None of us 
would want to see agriculture fall 
behind in the race for attention and 
her share of glory and reward. But 
somehow, somewhere there always 
comes the heartfelt wish that no aban
donment of the simple integrity of 
other semesters be allowed to obscure 
the true meaning and message of an 
educated man.

Agriculture is too basic and tradi
tional to be riddled and raddled with 
unworthy or flashy claims and baits. 
We are thankful that the truth still 
holds enough promise and that false 
doctrines lend no extra power to the 
attraction that agricultural colleges pos
sess over thoughtful and hopeful youth.
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What’s new in Naugatuck

untreated weed-choked 
cucumber plants

cucumber plants 
treated at seeding 

with Alanap-I

ALANAP-I saves Vine crop growers 
up to $I50 Per Acre

E x te n s iv e  field te s ts  p ro v e  th a t  N a u g a tu c k ’s new h erb icid e , 
A la n a p -l,ca n  save growers of cucum bers, m elons and squash count
less dollars by practically  elim inating hand weeding.

One exp erim en t rev eals  th a t  curcurbit yields were actually 
doubled by a pre-em ergence application oi Alanap-1. “P lan ts in 
untreated rows Were severely stunted by weed com petition before the 
fields could be cultivated and hoed, whereas treated rows were still 
not suffering. . .  two m onths after planting.”

As a pre- or post-em ergence weed killer, A lanap-1 gives excel
lent control of a  wide variety  of weeds, is non-hazardous to  hum ans 
and anim als, easy to  apply, low in cost, and safe on recommended  
crops which now include asparagus.

\ r  One in a series of advertisements demonstrating Naugatuck’s continuing 
* *  effort to introduce new and better products for agricultural and related uses.

EŷANNIvfRSAR?

N augatuck  Chemical-'-^
Division o f U n ited  States Rubber Company- 

ELM  ST R E E T , N A U G A T U C K ,  C O N N E C T I C U T

producers of seed protectants, fungicides, miticides, insecticides, growth 
retardants, herbicides: Spergon, Phygon, Aramite, Synklor, MH, Alanap.
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FREE LOAN OF EDUCATIONAL FILMS

The A m erican Potash  In stitu te  will be pleased to  loan to  educational 
organizations, agricultural advisory groups, responsible farm  associa
tion s, and m em bers of th e fertilizer trade th e m otion pictures listed 
below. This service is free except for shipping charges.

FILMS (ALL 16 MM. AND IN COLOR)

The Plant Speaks Thru Deficiency Symptoms (Sound, running time 25 min. 
on 800-ft. reel.)

The Plant Speaks, Soil Tests Tell Us Why (Sound, running time 10 min. on 
400-ft. reel.)

The Plant Speaks Thru Tissue Tests (Sound, running time 14 min. on 400-ft. reel.) 
The Plant Speaks Thru Leaf Analysis (Sound, running time 18 min. on 800-ft. reel.) 
Save That Soil (Sound, running time 28 min. on 1200-ft. reel.)
Borax From Desert to Farm (Sound, running time 25 min. on 1200-ft. reel.) 
Potash Production in America (Sound, running time 25 min. on 800-ft. reel.)
In the Clover (Sound, running time 25 min. on 800-ft. reel.)
In Canada: The Plant Speaks Thru Deficiency Symptoms 

The Plant Speaks, Soil Tests Tell Us Why 
The Plant Speaks Thru Tissue Tests 
The Plant Speaks Thru Leaf Analysis 
Borax From Desert to Farm  
Potash Production in America

DISTRIBUTORS

Northeast: Educational Film Library, Syracuse University, Syracuse 10, N. T .

Southeast: Vocational Film Library, Department of Agricultural Education, 
North Carolina State College, Raleigh, North Carolina.

Lower Mississippi Valley and Southwest: Bureau of Film Service, Department 
of Educational Extension, Oklahoma A & M College, Stillwater, Oklahoma.

Midwest: Visual Aid Service, University Extension, University of Illinois, 
Champaign, Illinois.

West: Department of Visual Education, University of California, Berkeley 4, 
California.

Department of Visual Education, University of California Extension, 
405 Hilgard Ave., Los Angeles 24, California.

Department of Visual Instruction, Oregon State College, Corvallis, Oregon. 
Bureau of Visual Teaching, State College of Washington, Pullman, Wash

ington.
Canada: Canadian Film Institute, 172 Wellington Street, Ottawa, Ontario.
For the Province of Ontario: Distribution Services, Ontario Agricultural College, 

Guelph, Ontario.
IMPORTANT

Requests should be m ade well in advance and should include inform a
tion as to  group before which the film is to  be shown, date of exhibition  
(alternative dates if possible), and period of loan.

Request bookings fro m  yo u r nearest d istributor.
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AVAILABLE LITERATURE

The following literature on the use of fertilizers in profitable soil and 
crop management is available for distribution. We shall be glad to send 
these upon request and in reasonable amounts as long as our supply lasts.

Reprints
2 8 - 1 2 * 4 5  B e tte r  C orn  (M ld w eat) (C ir c u la r )  
F - 3 -4 0  W hen F e r ti l is in g , C on sid er P la n t-fo o d  

C o n ten t o f  Crops 
S -5 -4 0  W hat Is th e  M atter w ith Y o n r  S o il?  
Y -5 -4 3  V alu e  & L im ita tio n s  o f  M ethods o f  

D iagnosing P la n t N u trien t N eeds 
A - l - 4 4  W hat’s  in  T h a t F e r t i l is e r  B a g ?  
Q Q -1 2 -4 4  L e a f A nalyaia-^ A  G uide to  B e tte r  

Crops
P -3 -4 5  B a lan ced  F e r tility  in  th e  O rch ard  
Z -5 -4 5  A lfa lfa — -The A risto cra t
0 0 - 8 - 4 5  P o tash  F e r tilis e rs  A re N eeded on 

M any M idw estern Farm s
Z Z -1 1 -4 5  F ir s t  T h in g s F ir s t  in  S o il  F e r tility  
T -4 -4 6  P o ta sh  Losses on  th e  D airy  F arm  
Y -5 -4 6  L ea rn  H unger S ig n s o f  Crops
1 -2 -4 7  F e r tilis e rs  and H um an H ealth  
T -4 -4 7  F e r ti l is e r  P ra c tic e s  f o r  P ro fita b le

T o b a cco
T T -1 1 -4 7  How D ifferen t P la n t  N u trien ts In 

fluence P la n t G row th 
W - l l - 4 7  A re Y o n  P a stu re  C o n scio n s?  
R -4 -4 8  Needs o f  th e  C orn  C rop 
X -6 -4 8  A pplying F e r tilis e rs  in  S o lu tio n  
A A -6 -4 8  T h e  C h em ical C om p osition  o f  A gri

cu ltu ra l P o tash  S a lts  
G G -1 0 -4 8  S ta rre d  P la n ts  Show  T h e ir  H unger
0 0 - 1 1 - 4 8  T h e  U se o f  S o il S am p lin g  T u b es  
S S -1 2 -4 9  F e r tilis in g  V eg etab le  Crops 
B B -8 -5 0  T ren d s in  S o il  M anagem ent o f

P ea ch  O rch ard s
1 -2 -5 1  S o il  T rea tm en t Im p rov es Soybeans 
X -8 -5 1  O rch ard  F e r ti l is a tio n  G round and

F o lia g e
B B -1 0 -5 1  H ealthy P la n ts  M ust B e  W ell N our

ished
1 1 -1 2 -5 1  P astu re  Im p rov em ent W ith  1 0 - 1 0 - 1 0  

F e r ti l is e r
K K -1 2 -5 1  P otassiu m  in  A nim al N u trition  
A -1 -5 2  R esearch  P o in ts  th e  W ay to  H igher 

L evels o f  P ea n u t P ro d u ctio n  
E -2 -5 2  L ad ino  C lover— Its  M ineral R eq u ire 

m ents & C h em ical C om position  
H -3 -5 2  T h e  R e la tiv e  M erits o f  In o rg a n ic  A 

O rganie S ou rces o f  P la n t N utrients 
L -4 -5 2  E ffic ien t Use o f  F e r ti l is e r  in  the 

S o u th ern  R egion
0 - 4 - 5 2  T o m a to  P ro d u ctio n  fo r  th e  C anning 

Ind u stry
Q -5 -5 2  P o tassiu m -n itro gen  B a la n ce  fo r  High 

C orn  Y ield s 
Y -1 0 -5 2  T h e  N u trition  o f  M uck Crops 
C C -1 2 -5 2  T h e  L e a f A nalysis A pproach to 

Crop N utrition  
B - l - 5 3  C om m ercial F e r ti l is e r  Is  a  Sound In 

vestm ent
F -2 -5 3  G rasses and  W eeds— T h e  P otash  R o b 

b ers
1 -2 -5 3  S e rlce a  I s  a  Good D rou ght Crop 
J - 3 - 5 3  B a lan ced  N u trition  Im p roves W in ter

W heat R o o t Su rv ival

K -3 -5 3  K u d su  K eep s G row ing D u rin g
D rou ghts

N -4 -5 3  C o asta l B erm u d a— A T rip le -th re a t 
G rass on  th e  C attlem an 's  T eam  

P -4 -5 3  L ea rn in g  How to  M ake P ro fits  fro m  
Sw eet P o ta to e s  

S -5 -5 3  M ore C otton  on L ess L and  
T -5 -5 3  T r e fo i l  I s  D ifferen t 
U -5 -5 3  G rassland  F a rm in g  Is  P la n n ed  P ro s 

p erity
W -6 -5 3  T h e  D evelop m ent o f  th e  A m erican  

P o ta sh  In d u stry  
A A -8 -5 3  S tro n g  R o o ts  M ake H igh C orn  

Y ie ld s
C C -1 0 -5 3  M ore E ffec tiv e  F e r ti l is e r  Use 

N eeded In th e  N ortheast 
D D -1 0 -5 3  S am p lin g  S o ils  fo r  C h em ical T ests  
E E -1 0 -5 3  Som e R e la tio n sh ip s  Betw een L e a f 

and  S o il P otassiu m  In  New Je rsey  
A pple O rch ard s 

F F -1 0 -5 3  T estin g  and  R e c la im in g  A lk a li 
S o ils

1 1 -1 1 -5 3  T h e  Im p o rta n ce  o f  Legum es in  
D airy  P astu res 

J J - 1 1 - 5 3  B o ro n — Im p o rta n t to  Crops 
K K -1 1 -5 3  A C onvenient Q u ick -test fo r  P o t- 

aeh in  C oastal P la in s  S o ils  
M M -1 2 -5 3  W h ite  B irch  H elps R e sto re  P o ta sh - 

d efic ien t F o res t So ils  
N N -12-53  C on tinu ous P la n t C over— th e  K ey 

to  S o il and W ater C on servation
0 0 - 1 2 - 5 3  G en eral R u les  C o n cern in g  P la n t 

N u trients
B - l - 5 4  H igh-level F e r tility  M akes B a lb o  

R ye R oots M ore E ffective 
C - l - 5 4  S o il T e st Sum m aries Can B e  o f  

V alu e to  Many G roups 
D - l - 5 4  R e la tio n  o f  P o tash  and P h o sp h ate  to  

Cold In ju r y  o f  M oore P ecan s 
E - l - 5 4  W hat S h a ll W e E a t?
G -2 -5 4  W isconsin  T o p s th e  N atio n 's  1 9 5 3  

A verage C orn  Y ie ld
1 -2 -5 4  L im e and F e r ti l is e r  P ay  Off
J - 2 - 5 4  Feed  in  th e  N ortheast— Buy I t  o r  

Grow i t ?
K -2 -5 4  S o il and P la n t A nalyses In crea se  

F e r tiliz e r  E fficiency 
L -2 -5 4  A lfa lfa  R egains F a v o r W ith  T ennessee 

F arm ers
M -3 -5 4  P ean u t P ro d u ctio n  T ren d s in  N orth 

C arolin a
N -3 -5 4  F e r tility  o f  G eorgia S o ils  as Show n 

by S o il T ests
0 - 3 - 5 4  A New Sp ray  fo r  th e  Cure o f  L im e- 

induced  C h lorosis 
P -3 -5 4  Som e Aim s o f  S o il R esearch  
Q -3 -5 4  F e rtiliz e  By T est— Not By G u ess! 
R -3 -5 4  S o il F e r tility  (B a s is  fo r  H igh Crop 

P ro d u ctio n  )

THE AMERICAN POTASH INSTITUTE 
1102  16th STREET, N. W . WASHINGTON 6 , D. C.
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d ^ J t u r  *

W h m n i e A '

Four little children were discussing 
their arrival in the world. Bobby said 
he was bought at a department store. 
Alice said her parents bought her from 
a stork, and Sue Ellen asserted that 
she was bought from a doctor.

Then little Agatha piped up.
“My folks were too poor to buy me,” 

she said. “I was home-made.”

A very pretty redhead window- 
shopping on Fifth Avenue was being 
followed by a smooth Latin type. She 
turned on him indignantly. “You’ve 
been following me for three blocks—I 
saw you. You can stop right now. 
I ’m not the type of girl you can pick 
up.

The Latin bowed and smiled. 
“Madam,” he said, “I am not picking 
you up. I am picking you out.”

It worked!

Sergeant: “When I say ‘fire’, I want 
all of you to fire at will.”

Just then a recruit leaped to his feet 
and disappeared like a scared rabbit. 

Sergeant: “Who was that?”
Another Recruit: “That was Will.”

A go-getting press agent succeeded in 
having printed in a radio column this 
ecstatic item, “When not facing the mi
crophone or T V  camera, X —, the 
songstress, can always be found on a 
pair of skis.” Which prompted one of 
the comics to retort: “She must have 
a h—  of a time taking a bath.”

Rastus (at the dance): “Mandy, is 
your program full?”

Mandy: “Lawdy, no; it takes mo’ 
dan two sandwishes an’ a cup of tea 
to fill my program!”

The best way to tell if a politician is 
alive is to look at his mouth—if it’s 
closed, he’s dead.

There was once a Texas rancher who 
could look at any herd of cattle and, 
inside of three seconds, tell just how 
many animals there were in the herd.

A stranger to the section bought sev
eral thousand acres of grazing land and 
filled it with cattle. Hearing about 
the counting rancher, the stranger took 
him to the top of a hill where they 
could look down on a large herd. 
“Can you tell me how many cattle are 
in that herd?” asked the stranger.

“Fifteen hundred and six,” the 
rancher replied without hesitation.

Somewhat surprised, the stranger 
said, “That’s right. But let’s go to 
the other side of the hill and see if you 
can guess how many cattle are there.” 

“I don’t guess. I tell exactly how 
many,” said the rancher, walking to 
the other side of the mountain. “There 
are more down there—let’s see. There’s 
twenty-two hundred and sixteen—no, 
seventeen, animals in that herd.” 

“Gosh!” exclaimed the stranger. 
“How do you do it?”

“It’s easy,” answered the rancher 
casually. “I count their feet and divide 
by four.”



B OR AX restores lost boron to soil

Y es, B o rax does restore lost Boron to  
soils. . .  the Boron that is so essential 
to  fine, healthy crops and big yields. 
A lth o u g h  th e  a m o u n t o f  B o r o n  
required is extremely small, its impor
ta n ce  is co m p a ra b le  to  N itro g e n , 
Potash and the other essential plant 
foods. D on ’t let a  Boron deficiency in 
soil cause crops to dwindle and plants 
to  grow puny. Use Fertilizer Borates, 
the low-cost fertilizer grade o f  B orax, 
to  restore the boron—then watch the 
yields o f  alfalfa, pasture crops, and 
many vegetable, field and fruit crops 
as well, increase and improve in quality I

F e r t i l i z e r  B o r a t e  (equivalent to 
approximately 93% Borax) and F e r 

t i l i z e r  B o r a t e - H i g h  G r a d e  {equiva
lent to approximately 121% Borax) 
co m e in fine m esh fo r ad d ition  to  
mixed fertilizer, o r coarse mesh for 
d irect ap p lication  w here required . 
This m aterial saves you im p ortan t  
money in cost o f  transportation, stor
age and handling, etc., because water 
content is held to approximately 24%  
water (5 mols). County Agents or State 
Experim ental Stations should be con
sulted for detailed recommendations. 
W rite today for literature!

A G R I C U L T U R A L  O F F I C I S

•  P.O. Bex 229 
East Alton, Illinois 

•1st Nat'l Bank Bldg. 
Auburn, Alabama
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PACIFIC COAST BORAX C O .ffl
D I V I S I O N  O F  B O R A X  C O N S O L I D A T E D .  L I M I T E D
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Mister Motorist, Watch 
Your Hearse Power

T IE IN G  normally one of the standees a-standing by and one of the 
foot plodders going pedestrian, my view of the current speed 

craze on our city streets and country lanes is a dim and vanishing one. 
Possibly it’s also more or less academic because I am one of the modern 
world’s wonders—a guy who hasn’t sat in the driver’s cushion for five 
years. It’s better exercise a-foot, especially at intersections where the 
100-yard dash stimulates the leg muscles—if any, but is also a nuisance 
to a fellow who hates hospitals.

Gasoline is poisonous in at least 
three ways—in cleaning clothes, when 
taken internally, and when mixed with 
human negligence in the internal com
bustion engine. They all stink more or 
less, but the last item is the worst and 
getting “worser.”

One gets so hopped-up on the nasty 
subject which seems to have no con
structive cure that he is apt to turn into

a verse scribbler—which is just as help
ful perhaps as swearing and stomping 
around. Let’s see what this form of 
relief gets us into. If you wish to avoid 
any collision with my meter, drive on 
but drive carefully!

Do you recall that laughable vaude- 
villian of the twenties, whose name was 
Roy Atwell? In his youthful stage days 
he was quite famous for a doggerel of

3
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some merit called “Roy Atwell’s La
ment.” Later Roy did a few turns on 
radio. He used to begin and end in a 
stutter phase, such as: “This is Doy 
Pottwell squeaking, no, no, I mean Loy 
Nutwell shrieking, no, streaking, slink
ing—oh, let it go, it’s me.”

For our present satisfaction, we para
phrase the opening of Roy’s Lament, 
which went thus: “In this age of in
digestion, it is oftentimes a question as 
to what to eat and what to leave alone; 
for each microbe and bacillus has a 
different way to kill us, but finally they 
claim us as their own.”

My inspiring version relates to a 
worse killer and maimer than all of the 
bottulism, typhoid, and trichinosis we 
ingested before the days of the Food 
and Drug Administration. And here it 
goes:

“In this era of congestion, it is al
ways quite a question as to when to 
stop and when to move ahead; and it’s 
risky for us plodders when the speed
sters and hot-rodders fill more grave
yards than atomic bombs and lead.”

Tr a n s p o r t a t i o n  has probably
always ranked next to a satisfying 

household life in the calendar of the 
American’s goals and hopes. Not since 
my old grandpappy squatted down 
with a contented sigh amid the sands 
and running brooks of my native shire 
have we had many men of his kind 
and generation. He craved for no big 
travels and never envied the fellows 
who wanted to leave quick and arrive 
sudden. It took him three months to 
move from the seaboard to the mid
west by easy stages and short shifts, and 
his own daddy required over 85 days 
to bob across the raging Atlantic. Men 
of that era stimulated no race records, 
except that of the human one, where 
they did quite well in numbers and 
quality.

Hence out of the early times we see 
just a few casual deaths and injuries 
chalked up to newfangled trains and 
coaches, frisky horses maybe, team col
lisions perhaps at times, and now and

then a'reckless runaway that dashed a 
buggy into splinters and broke some 
eggs and demijohns. True, there must 
have been serious injuries and numer
ous deaths due to highways and by
ways, sailboats and barges, high bi
cycles, and engine explosions and de
railments. Nobody knows the figures 
in relation to the population back there, 
but being good at surmising when de
prived of proof, I ’ll say there were no
40,000 deaths and two million injuries 
a year caused by badly managed private 
transportation facilities.

It’s the American drive to beat 
former records which looks ghastly in 
the motor vehicle highway casualties. 
Such accidents caused 38,500 deaths in 
1953; and in keeping with our beat- 
last-year philosophy, we killed 900 more 
then than the year before. “Make the 
best better” is the ordinarily sound 
slogan of youth in 4-H clubs. We trust 
it had no relation to the fact that last 
year about 25 per cent of the fatal acci
dents were those involving youthful 
drivers under 24. Those under 18 were 
the 1,520 drivers who had fatal acci
dents and the 53,400 who drove cars 
involved in non-fatal accidents. It’s 
good to see so many rural youth organi
zations enrolling in new driver training 
programs and asking for closer super
vision of beginning drivers.

OF  course, that doesn’t take in the 
bumptious and often careless hot

rod contingent—who have a magazine 
of their own, by the way, and include 
many really skillful and technically able 
kids who take pride in getting back 
from a rousing roar without serious 
consequences. Yet I am afraid that 
there is room for a lot of improvement 
in respect to closer parental control 
and supervision over farm youngsters 
who too often abuse road privileges 
with contempt for life and property. 
Farmers were a long time getting these 
nifty highways and improved town 
roads since the jolly days of the split- 
log drag and poll-tax road labor. They 
were brought in as “farm to market
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roads” and not to be burned up by a 
generation of gas gadders.

Passenger cars are involved in far 
more bad road accidents than commer
cial vehicles—trucks mainly. One rea
son is the better driver training and 
direct responsibility for valuable car
goes. In spite of that explanation, every 
one of the auto deaths and seribus in
juries of 1953 that happened to private 
auto drivers can’t be dismissed on the 
grounds of not having a precious cargo 
either. In still further cutting the acci
dent ratio for commercial vehicles,

Iowa farmers have been campaigning 
to put reflectors on all tractors and other 
field machinery traveling the night 
roads.

Official accident figures always point 
to an excessive speed rate as the pri
mary cause. With the latent power 
hidden in the modern motor, somebody 
somewhere is always trying to show 
off by passing somebody or just in
dulging in a temporary mania—too 
often because of indulging in hooch. 
The same lads who push their own 
physical mechanisms to the peak load 
and retain it there in a frenzy of am
bition and worse are also the guys who 
misuse the energies of the engine.

Roaring along at top speed threw 
13,870 persons out of about 30,000 who 
repose in their graves from the high
way deaths of 1953. Fully 670,400 per
sons were injured by speedsters besides 
in the same grim catalog of disaster. If

one includes the category labeled “reck
less driving” we tabulate 4,550 more 
deaths and 167,600 injuries to the debit 
on the life, books of 1953. Reckless 
driving can be made “wreckless” by 
pure chance and fool’s luck—and that’s 
why we see so many road hogs taking 
more than their share of pleasure’s 
path and returning home to brag about 
the time they made and the keen con
trol they maintain behind the wheel. 
Flaunting all regulations and safe
guards, these demoniac drivers disre
gard right of way, dangerous curves 
or hills, and highway warnings. They 
cut in and weave around, spurt and 
jounce, crowd and jam,, sway and 
swerve—and slam on the protesting 
brakes when their folly catches up with 
them.

They say you can’t tell a murderer 
by looking at him face to face, or by 
talking with him casually. Fully half 
of the convicted assassins in our prisons 
or listed on the hangman’s records dis
guise their inner natures or their 
aroused tempers by bland and even 
likeable countenances. In the same way 
to a great degree, we find noteworthy 
examples of highway murderers among 
humanity who wear ordinary common
place American mugs—not appearing 
in the leastwise suspicious or danger
ous. There’s something that gets into 
a fellow’s system that can intoxicate 
him without recourse to intoxicants and 
turns him into a motor malefactor and 
a public menace.

SMOOTH, straight, open roads are 
scenes of the most serious acci

dents. Cars going straight down the 
road had accidents in 1953 that killed 
30,760 motorists and injured 1,456,000 
—which amounts to 80 per cent of all 
hearse cases and 68 per cent of the 
injuries sustained which did not end in 
death. Just about the same percentages 
of all accidents occurred in 1952, 82 
per cent and 69 per cent, when travel 
down a straight highway was involved.

Cars that were hit when turning in 
( Turn to page 41)



F ig . 1 .  O n a ra re  d ay  in  Ju n e , th e  h ired  m an w as topd ressing  a lfa lfa  w ith  p o tash  ( r i g h t ) ,  b u t 
h e  fo rg o t to  com e b a ck  ( l e f t ) ,  and  so  d id  th e  a lfa lfa .

Potash Pays on Forage 

in New England
n oC, arsons and. Wad, ZbraL

WIT H  growing appreciation of the 
important purposes to be fulfilled 

by grasslands, a more intensive use is 
being made of “improved pastures” for 
specific purposes. The old “permanent” 
pasture has graduated from the role of 
occupying the least fertile fields of the 
farm and is being considered on the 
same level as cultivated crops. An event 
accompanying this “graduation” is the 
disappearance of certain less desirable 
species such as Kentucky bluegrass, red 
top, bent grass, and wild white clover 
from the seed mixtures.

1 Research A ssistant Professor o f Agronomy, 
Ohio Agricultural Experim ent Station , form erly 
Instructor in Agronomy, and Research Professor 
of Chem istry, respectively, U niversity of M assa
chusetts, Amherst, M assachusetts.

In general, these permanent pasture 
species were well adapted to the pur- 

‘pose they served. They are adapted to 
conditions of lowered fertility and con
tinuous grazing and will persist under 
various extreme conditions of misman
agement. They are, however, less pro
ductive than the larger and more erect 
growing species, orchard grass, smooth 
brome grass, alfalfa, and ladino clover. 
Improved forage species can be expected 
to yield annually as much as three times 
the dry matter produced by a perma
nent pasture sod of bluegrass-white 
clover.

Many investigators have shown the 
desirability of maintaining a proper 
mixture of grass and legume. Not only
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is a mixture of grass and legume higher 
yielding than single species but it pro
vides a more palatable and nutritious 
forage and improves seasonal distribu
tion of pasture. Because of the careful 
management and high fertility required 
by these improved species, farmers in 
New England have experienced great 
difficulty in maintaining stands. It is, 
therefore, of considerable economic im
portance to the farmer that manage
ment factors governing the grass- 
legume balance be studied.

It has been observed frequently that 
with time the quality of grass-legume 
mixtures degenerates because of the 
depletion of the desirable legumes and 
grasses and the dominance of the area 
by weedy grasses, such as bent grass, red 
top, Kentucky bluegrass, and quack 
grass. These are designated weedy 
grasses because they compete seriously 
with legumes, such as alfalfa and ladino 
clover, and desirable grasses, such as 
smooth brome, orchard grass, and 
timothy, for potassium and because 
under the climatic conditions of New 
England, these weedy grasses are semi- 
dormant during July and August. 
Thus, except in the spring, bent grass, 
red top, Kentucky bluegrass, and quack 
grass are low in production and palata- 
bility. This degeneration of desirable 
species is affected by several factors in
cluding light, moisture, and nutrient 
competition among species. In addi
tion, management factors, such as fre
quency and height of clipping or graz
ing, are important.

It has been found that Kentucky blue
grass will make considerable root 
growth at temperatures as low as 40 °F . 
and will make maximum growth at 
60 F. Root growth declined, however, 
as the temperature rose above this level, 
practically ceasing when soil tempera
tures went above 80°F . This is char
acteristic of bluegrass even at high levels 
of fertility and soil moisture. Similar 
root growth measurements have been 
made on bent grass. High soil tem
perature accounts for the low yield and 
summer semi-dormancy period of Ken
tucky bluegrass and bent grass.

Establishment and particularly main
tenance of improved pasture species in
volve problems of management which 
are much more exacting than those of 
permanent pastures. Fertility require
ments of the improved pasture are high. 
The high yields obtained with such 
species as ladino clover, alfalfa, smooth 
brome, and orchard grass remove large 
quantities of plant nutrients. Liberal 
amounts of lime and fertilizer elements 
must be returned to most soils of New 
England in order to maintain maximum 
growth.

Several years of study in Connecticut 
showed that climatic factors were of less 
importance than fertility factors in 
maintaining grass-legume associations. 
In studying the ecological factors in
fluencing pasture flora in the Northeast, 
it was found that plant succession on 
pasture soils was correlated with the 
level of soil fertility. It was found that 
bluegrass and wild white clover were 
the first species to come in as the fer
tility level of a cropped soil was de
pleted. As depletion of fertility con
tinued, bent grasses came in as well and 
eventually sweet vernal, poverty grass, 
and other weeds and finally trees in- 
gressed on the land. Once soil fer
tility has reached this state of depletion, 
all efforts to improve the crop by plant
ing better species are to no avail unless 
the soil fertility factor is corrected.

F ig . 2 .  Tim othy*— le f t f low  p o ta s h ; r ig h t, high 
p o tash .
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With grass-legume associations there 
is a competition for potassium (K ) 
among the species. Grasses are better 
competitors for this element than the 
legumes. Potassium competition be
comes more serious as the level of avail
able potassium drops during the grow
ing season. On most soils low in potas
sium-supplying power, frequent liberal 
applications of potash fertilizer are re
quired to maintain satisfactory levels of 
K  in the plant throughout the growing 
season.

Many workers have found that 
grasses as well as legumes have a tend
ency to accumulate K  in excess of plant 
needs when potash is applied in large 
amounts. Because of this luxury K 
uptake and species competition for K, 
it is believed that frequent light ap
plications of potash fertilizers through
out the growing season are necessary to 
maintain stands and production of de
sirable legumes and grasses.

Results of Potash Research in 
Massachusetts

Field plots were established on a soil 
of loessial (wind blown) origin. Ladino 
clover, timothy, orchard, and smooth 
brome grass were seeded as pure stands

in 1949. Herbage yields of ladino clover 
and grasses during three crop years 
showed marked response to potassium 
applications. Split applications of 150 
pounds K 20  per acre annually (50 
pounds after each of 3 cuttings) on 
orchard grass, brome grass, and ladino 
gave maximum yields of hay when 
phosphorus and other fertilizer ele
ments were adequate (High K —Table

The increased hay production due to 
the split applications of potash was 
highly significant. Ladino clover plot 
yields were increased 28% (average of 
two harvest years) as a result of the 
added potash; however, ladino clover 
stands had failed on low potash plots 
before the end of the second harvest 
season. Timothy, brome grass, and 
orchard grass yields (three-year aver
age) were increased 35%, 42%, and 
78% respectively on high K  treatments 
(Table I) .

Forage Crops May Reduce Reserves 
of Soil Potassium

The efficiency with which the various 
crops removed the added potassium is 
shown in Table I. These data show

NO POTASH

F ig . 3 .  A lfa lfa  w ithout p o tash  was overcom e by  weedy grasses. N ote h igh  p o tash  p lo t in  F ig . 4 .
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T a b l e  I.— T o t a l  P o u n d s  op  K *0  A dded a n d  P o u n d s  K 20  R e m o v e d  P e r  A c r e  i n  
T h r e e  C ro p  Y e a r s .  H a y  Y i e l d s  ( 1 5 %  M o i s t u r e )  i n  P o u n d s  P e r  A c r e  P e r  
Y e a r .

Crop
Treat
ment

K jO
% of K jO 
Recovered

Dry Matter

Added Removed Average 3-year Total

Orchard................... Low K 100 170 170 3,531 10,593
High K 650 568 87 6,267 18,801

Brome...................... Low K 100 200 200 4,714 14,143
High K 550 521 95 6,682 20,046

Timothy.................. Low K 100 184 184 5,324 15,971
High K 450 354 79 7,169 21,506

Ladino—2-yr. A v.. Low K 100 112 112 2,765 5,531
High K 500 212 42 3,541 7,083

t
I

the ability of grass to remove more K 
than ladino at low as well as at high K 
levels. Although assumedly liberal 
amounts of fertilizer potash were ap
plied to the grasses studied, there was 
nearly complete removal of applied 
potassium. Amounts of K  removed 
were equal to 79, 87, and 95% of that 
applied to timothy, orchard, and brome 
grass respectively (Table I ) . This

points up the fact that it is not pos
sible to increase the reserves of soil 
potassium when producing large yields 
of the forage grasses, smooth brome, 
orchard, or timothy on this and similar 
soils. When adequate potassium is not 
supplied, these forage crops will ac
tually “mine” the soil of most of the 
available potassium as shown by the 
low K  data (Table I) .

Fig* 4 .  O n th e  h igh  potash  p lo t th e a lfa lfa  rem ained  vigorous and highly p ro d u ctive. T h ree
cu ttin gs were m ade ann u ally , y ear a f te r  year.
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Do Not Be Misled by Lack of Yield 
Response to Potassium in the 

F irst Y ear

There was little or no yield response 
to potassium the first crop year because 
of the initial level of available potassium 
in the soil (100 pounds K aO available 
plus 100 pounds K 20  per acre applied 
at seeding time). This lack of response 
is frequently observed by Massachusetts 
farmers and often leads to the false 
belief that annual split applications of 
potash are not needed. Although the 
hay yield the first year was not affected, 
there was a marked effect in potassium 
content in the plant. On the low K 
treatments an amount equal to 85 to 
95% of the initial 100 pounds of ap
plied K 20  was removed by the grasses 
in the first cutting the first year. In 
the first harvest season, the K  content 
of ladino was reduced from 2.3% (first 
cutting) to 1.5% (third cutting) on low 
K  plots. The accompanying reduction 
for the grasses was from 2.3% to 1.2% 
for orchard grass, 1.4 to 0.8% for 
timothy, and 1.7 to 1.3% for brome 
grass. This percentage-wise reduction 
in potassium on the low K  treatments 
was actually a forewarning of what was 
to occur to forage yields and vigor of 
the stand during the second and third 
crop years.

F ig . S .  S m o o th  b ro m e grass— le f t ,  low  p o tash  t 
r ig h t, h igh  p o tash .

Large Yield Response to K in
Second and Third Harvest Years 

During the second crop year the per
centage increase in forage yield from 
potash applied at the rate of 50 pounds 
K 20  per acre after each of three cut
tings for orchard grass, brome grass, 
and ladino was 113%, 54%, and 73% 
respectively, and for the third crop year, 
orchard grass and brome grass increased 
180% and 102% respectively. Applying 
50 pounds K 20  per acre after the first 
and second cuttings of timothy in
creased the yields 41% and 100% in 
the second and third years, respectively. 
Ladino on low potash plots was not 
harvested in the third year because of 
stand failure on low K  plots.

Effect of Potash Fertilization on 
Longevity of Pure Stands of 

Grasses and Legumes
Ladino clover

Vegetative composition studies for 
three years show the importance of 
potash on maintaining ladino stands. 
The per cent of clover in low potash 
plots during the first crop year did not 
change. This may be attributed to 
stimulated growth resulting from the 
initial application of 100 pounds K 20  
per acre plus the available potassium 
already in the soil. From October 1950 
(end of first harvest year) to the spring 
of 1951, there was a large reduction 
(from 90 to 45% ) in ladino clover 
stands on the low potash plots. The 
ladino clover was replaced by Ken
tucky bluegrass and bent grass. By the 
end of the 1951 season (second crop 
year) the ladino on the low potash plots 
was less than 15% of the total vegeta
tion and by the spring of 1952 (third 
crop year) ladino comprised only 6% 
of the population. For the same 
periods on the high potash plots, the 
ladino decreased from over 90% in 
October (end of first crop year) to 81% 
in the following spring of 1951. From 
the spring of 1951 to the fall of 1951 
(second crop year) the decrease was 

(Turn to page 36)



Fig* 1* M ore th a n  2 1 ,0 0 0  gallons o f  w ater w ere req u ired  to  p ro d u ce a b u shel o f  th e  co rn  show n at 
th e  right* No so il trea tm en ts  w ere used on th is  p lo t o f  clay p an  so il. T h e  1 9 5 3  yie ld  was 1 8  bushels 
p e r acre* T h e  cro p p in g  system  had been  in  o p eratio n  fo r  1 2  years, w ith only  th e  g ra in  rem oved* 
C orn  a t th e  le f t ,  grow n w ith fu ll  so il trea tm en t on th e  sam e so il, req u ired  5 ,6 0 0  g allo n s o f  w ater 
p er b u sh e l, o r only  ab o u t %  that o f  th e  co rn  on th e  u n trea ted  plot* T h e  yield  d uring  th e d ry season

o f  1 9 5 3  was 7 9  b u . p er acre*

Fertility Increases Efficiency 
of Sail Moisture*

(J3ij 2bwLcjlt 2b. Smith

N addition to sharply increasing corn 
yield, full fertility treatments mate

rially reduced the amount of water re
quired to produce a bushel of corn in 
experiments at the Midwest Claypan 
Soil Conservation Experiment Farm 
near McCredie, Missouri, this past sum
mer. Corn grown on adequately fer

*  Cooperative Research U . S . D epartm ent of Agri
culture, Agriculture Research Service, Soil and 
W ater Conservation Research Branch and Missouri 
Agricultural Experim ent Station.

* *  Soil Conservationist, Soil and W ater Conserva
tion Research Branch, A .R .S ., U .S .D .A ., and R e
search Associate, D epartm ent of Soils, Colum bia, 
Missouri.

tilized soil yielded 79 bushels per acre 
and used 16.1 inches of water from the 
surface 42 inches of soil. Without soil 
treatment, about 14 inches of water 
were required, but only 18 bushels were 
the crop.

Rainfall minus runoff during this 
period was 8.4 inches. The additional 
7.7 inches of water required for the 
higher yield were secured from the 
reservoir of water stored in the soil 
from winter rains. But in terms of 
water use, only 5,600 gallons of water 
were required to produce a bushel of

11
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F ig . 2 .  C orn  on  so il w ith a fu ll  fe r t i li ty  trea tm en t h as th e  ro o t d evelopm ent to  ta k e  m ore w ater 
fro m  th e  so il th a n  w hen grow n on u n trea ted  so il. I ts  m ore v igorous grow th m eans e a r lie r  and m ore 
com p lete  shad ing  o f  th e  so il. T h is  red u ces w ater loss by  e v ap o ratio n , leav in g  m ore w ater fo r  use

by th e  p la n t.

corn with full soil treatments. Without 
soil treatments, over 21,000 gallons, or 
4 times as much, were required per 
bushel. This greater efficiency in the 
use of a limited amount of water was 
of particular importance during this 
dry season.

The corn on these two areas was 
planted May 12. Measurements of the 
use of soil moisture from the upper 42 
inches of soil cover the period begin
ning on May 19, after the corn had 
germinated, to September 2, when it 
was practically mature. The 42-inch 
layer of soil held a total of about 1714 
inches of water when the first moisture 
samples were secured May 19. Only 
about 8 inches of this amount were 
available to the plants. This level of 
moisture was normal for late May. 
Three additional inches, however, 
would have been required for complete 
saturation, a condition which would 
have had detrimental effects on the 
young corn plants.

This soil has a relatively high water- 
holding capacity. It is a claypan soil

named Mexico silt loam. It is deficient 
in phosphate, calcium, and to a limited 
extent, potash. The organic matter 
averages about 2.5% in the surface 
layer. The exchange capacity is rela
tively high, being about 18 milliequiv- 
alents per 100 gm. soil for the surface 
and 24 for the subsoil.

The removal of water from the un
fertilized plot in corn was about % inch 
daily throughout practically all of the 
season. With full fertilizer treatment, 
the removal of water was at this rate 
only during the first third of the season. 
During the last 3 weeks of July it 
increased to over 14 inch daily. A sub
stantial part of the water used during 
the early period was lost through evap
oration from the soil surface and not 
through plant use. As the corn grew, 
it required more water, but through 
shading of the soil and a lower supply 
near the surface, less water was lost 
by evaporation. Since plant roots on 
the plot with full treatment had pene
trated to below the 42-inch depth by 

( Turn to page 39)



Agriculture in the Philippines

^ J L n  £ W t L

Mississippi State College, State College, Mississippi

“But others fell into good ground and 
some sixtyfold, some thirtyfold.”

THE Philippine Islands, numbering 
more than 7,000, are located not 

far from the equator on the south, 
China on the west, Okinawa on the 
north, but there are about 8,000 miles 
of Pacific Ocean on the east. The tem
perature varies a great deal over the 
Islands, depending upon the altitude 
and location. Even in the low areas, 
however, the daytime temperature 
rarely exceeds 100° F. and the nights 
are often quite pleasant. There are 
two general seasons, the wet and the 
dry. It is always warm enough for 
crops to grow if ample water is pres
ent. There are a few areas in which 
rainfall is distributed so evenly that 
crops grow continuously. There are 
also a few areas where irrigation water 
is available throughout the year, thus 
permitting continuous cropping.

The people belong to the Brown 
race, but differ considerably from area 
to area. They are small of stature, but 
have a “big heart.” Most of the edu
cated people speak English, many speak 
Spanish, and all speak one or more 
of the 60-odd native dialects. The 
Spaniards occupied the country for over 
300 years and quite naturally left a pow
erful imprint upon the people. Taga- 
log is one of the major dialects and has 
recently become the basic national lan
guage. From 30 to 40 per cent of the

1 Leader in Extension Agronomy in Mississippi 
but recently served for 17 months as M SA Fer
tilizer Specialist in the Philippines.

brought forth fruit, some an hundredfold,

people can neither read nor write, but 
this situation is improving all the time.

A few of the people are wealthy, 
millions are poor, and there are not 
very many so-called middle class peo
ple. There is little or no violent star
vation. Slow starvation due to eating 
the improper kind and amount of food 
is quite prevalent in many areas. 
About 80 per cent of the people be
long to the Roman Catholic Church.

F ig . 1 . T h e  w orld -f a in o ii s r ice  te rra ce s  are  
ab o u t 2 ,0 0 0  years o ld . E ach  te rra c e  is front 
6 - 1 2  fe e t h ig h . T h e  tilla b le  land  betw een euch 
te rra ce  usually varies in w idth fro m  4 - 1 5  fe e t. 
B est figures av a ilab le  in d ica te  th at each  farm er 
has about 1 ,0 0 0  sq u are  m eters o f  th is  land 

upon w hich to support h is fa m ily .

13
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F ig . 2 .  A crew  o f  m en , w om en, and ch ild ren  tra n sp la n tin g  r ice .

America occupied the country from 
1898 to 1946 excluding the time of 
Japanese occupation during World 
War II. The people were very loyal 
to the Allied cause and thereby in
curred the disfavor of the Japanese 
troops and brought much hardship 
upon themselves from the occupying 
forces.

The Guerrilla forces in the moun
tains were very active and were able 
to lend great assistance to the allies. 
After the war was over, most of the 
Guerrillas disbanded and went home, 
but some of the leadership, now called 
Hukbalahaps stirred up unrest among 
the very poor and hungry people and 
had them near the point of revolution. 
It was at this point that technical and 
economic assistance was requested of 
the United States for the purpose of 
undergirding the food production pro
gram.

The Agricultural Situation

About three fourths of the people 
in the Philippines earn their living 
from some phase of agriculture. There 
are about 20 million people on the 
Islands, and population is growing

very fast. It has doubled during the 
last 33 years in spite of the tremendous 
toll taken by the war. Three fourths 
of the people live in barrios (small vil
lages) most of which are under 2,500 
in population.

Only about 20 per cent of the total 
land area is in cultivation. This area 
could probably be doubled without oc
cupying particular hazardous land. 
There are considerable areas of good 
land in the faraway southern islands 
that have never been occupied by farm
ing people. The average farmer has 
about 7.5 acres of tillable land, but the 
average size farm means little because 
of the many large farms. This is il
lustrated by the fact that about one half 
of the farms are less than 5 acres in 
size. As an over-all picture there are 
more than two people per cultivated 
acre of land. To make the situation 
even more serious, the yields of crops 
are among the lowest in the world.

Much of the land is rugged and 
mountainous and therefore not suited 
for cultivation. Some of this very 
steep government land is cleared, 
burned off, and farmed by the landless 
farmers by means of hand tools such as
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knives and shovels. After two or three 
years the fertility of this soil is ex
hausted or it is washed away. Conse
quently, this land is deserted or is set 
to legume trees for 10 or 12 years to 
recuperate for another 2- or 3-year tour 
of duty. These shifting farmers are a 
great problem, not only in the Philip
pines but for large areas of Asia.

Much of the cultivated soil is of vol
canic origin and is therefore potentially 
pretty good soil. However, to offset 
this advantage, there are a number of 
rather serious factors mitigating the 
production of sufficient food. Some of 
these factors are:

1. Much of the foundation stock of 
both seed and livestock was lost dur
ing the war.

2. The size of the farm is too small 
for a family to make a living.

3. There is insufficient power (water 
buffalos) to break the seedbed deep and 
thorough.

4. Soil erosion is quite serious in 
some areas.

5. Little or no fertilizer had been 
used on food crops until recently even 
though the land had been in cultiva
tion for hundreds of years. (Sugar 
cane had been fertilized for years. It 
is the principal export crop.)

6. Insects, rats, and disease are seri
ous in some areas, destroying large 
amounts of food.

7. Credit with which to purchase 
fertilizer, rat poison, and insecticides 
is difficult to secure without paying 
usurious rates of interest. Interest of 
100 per cent annually is said to be com
mon with many paying much more.

8. There is not enough irrigation 
water made available for the highest 
production of rice in many areas, even 
during the rainy season, and only 
enough for a small part of the rice land 
to be farmed during the dry season.

9. Storage facilities are very short, 
consequently the crop often has to be 
sold immediately after harvest at a 
great disadvantage to the farmer.

10. The market facilities, supervi
sion, and control are very poor for

handling rice and corn.
11. Few modern and practical tools 

are available for producing and har
vesting the crops on small farms.

12. It is difficult for the farmer to 
secure the needed information in such 
a manner and form that he can under
stand and use it.

As a result of all these disturbing 
and discouraging influences, crop yields 
have been very low and consequently 
great quantities of rice have been im
ported for a number of years.

Rice is the principal food crop, oc
cupying some 43 per cent of the culti
vated land. Corn is grown to some 
extent in practically every province but 
occupies a large acreage and has an 
important place in the diet in five 
provinces. Yields are very low.

Corrective Measures Initiated

The Philippine Government had in
itiated an active food production pro
gram before the economic and tech
nical assistance was requested. But a 
great deal more food and other assist
ance were needed.

The assistance program in addition 
to agriculture included health, high
way, industrial development, educa

F ig . 3 .  T h e  au th o r (seco n d  fro m  th e  l e f t )  in 
terview ing fo lk s  who have ca rrie d  th is  fe r t i lis e r  
on th e ir  b ack s 5 .5  m iles. T hey could  not get 

it hau led  to  th e ir  farm s.
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tion, small industry, and government 
administration.

In the field of agriculture the assist
ance program included several proj
ects:

1. Fertilization of food crops
2. Production of pure seed
3. Irrigation of rice
4. Importing and increasing founda

tion livestock and poultry
5. Resettlement of new agricultural 

lands
6. Forestry management and proc

essing
7. Research on soil fertility, soil ero

sion, and plant diseases
8. Soil conservation demonstrations
9. Pest control—'insects, rats, and 

plant diseases
10. Gathering and disseminating ag

ricultural information
11. Establishing a Bureau of Agri

cultural Extension. Service
12. Assistance in rebuilding and 

equipping the National Agricultural 
College

13. Establishing rural banks and co
operatives.

All of these projects were designed 
to complement each other and contri
bute to the immediate food production 
program and to a sound long-time ag
ricultural program.

In view of the fact that many of the 
soils had been farmed continuously for 
many years, and since little or no fer
tilizer had been used until recently, 
the yields were very low. Both the 
Philippine Government and the Mis
sion felt that a good fertilization pro
gram was one of the quickest and most 
effective ways of aiding the small 
farmers and increasing food produc
tion. The Philippine Department of 
Agriculture had already initiated a fer
tilization program. It was decided to 
implement and gready enlarge this 
program, and that was what was done. 
For the first year or two it was among 
the largest projects of the Mission.

The objectives of the project were:
To increase the production of rice, 
corn, vegetables, and fruits by small.

farmers; to demonstrate on as broad 
a scale as possible the need, use, and 
value of fertilizer in increasing food 
crops; and to make information on 
crop responses to fertilization avail
able.

In order that the farmers might 
become familiar with fertilizer and 
what it could do for them, a great 
deal of educational work had to be 
done. The educational work was initi
ated along several lines:

1. Lectures on the need, use, and 
value of fertilizers were given to farm
ers, farm leaders, teachers, students, 
religious leaders, politicians, civic lead
ers, and others over the nation.

2. Personal contacts were made with 
literally thousands of people.

3. Field visits with the agricultural 
leaders were made frequently.

4. Soils and plants were studied and 
tested for plant-food deficiencies.

5. A rice production contest was in
itiated in one province.

6. About 1,100 lime and fertilizer 
demonstrations were planned and initi
ated at strategic points over the nation. 
These fertilizer demonstration trials 
on rice included the following treat
ments:

(a) Nitrogen alone
(b) Nitrogen and phosphorus
(c) Nitrogen, phosphorus, and pot

ash
(d ) Nitrogen, phosphorus, potash, 

and lime
(e) Control
(f)  Nitrogen, phosphorus, potash, at 

half rate
(g ) Nitrogen, phosphorus, and pot

ash at double rate
(h) Nitrogen, phosphorus, and pot

ash at triple rate.
The corn fertilizer trials were ap

proached along similar lines except ad
ditional nitrogen was applied to the 
corn as a sidedressing.

7. Field days were held on several 
of the more important crops including 
rice, corn, onions, and citrus.

8. A model rice farm demonstra
tion area, including all farms in an
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F ig . 4 .  R esu lts  o f  a co rn  d em o n stra tio n s le f t ,  3 0 0  lb s . 1 2 -1 2 -1 2  p lus 3 0 0  lb s . am m onium  su lp hate  
p lus one to n  o f  l im e ; r ig h t, no fe r t i lis e r  o r lim e.

irrigation project, was started. The 
subject matter specialists obligated 
themselves to furnish whatever as
sistance was needed to the farmers of 
this model rice farm demonstration 
area to show what could be done if the 
best information available were used.

Early in the life of the fertilizer proj
ect it was realized that additional re
search work was needed on the kind 
and amount of the fertilizer needed 
for the various crops and soils. Conse
quently some comprehensive fertility 
experiments were planned and some 
40-odd of these experiments were con
ducted by the Bureau of Soil Conser
vation during the years 1952 and 1953.

Some Results

Rice, and in some instances corn, 
had been on the same land year after 
year for a very long time with little 
or no fertilizer used until recently. 
Consequently the average yields were 
very low. Therefore the proper use of 
fertilizers when accompanied with 
good management otherwise gave ex
cellent results. Some of the results 
from the fertilizer demonstrations were 
extremely interesting to the local agri
cultural leadership.

There seemed to be a prevailing idea 
even among the agricultural leaders 
that phosphorus was the element most 
needed for corn production and that 
too much nitrogen was apt to make 
the corn become sterile. Furthermore, 
if any fertilizer was to be used on 
corn, it should be applied after the corn 
was up 8-10 inches high. In spite of 
these beliefs about corn fertilization, 
most of them were willing to try a 
new approach and did so with gusto, 
following the progress of the corn all 
the way through to the harvest.

In the fertilizer demonstrations 
which were put out on corn, the com
plete fertilizer was normally put down 
before the corn was planted and a fairly 
liberal application of nitrogen was ap
plied later as a sidedressing when the 
corn was about knee-high. The best 
yields from these corn demonstrations 
were generally secured where 300 lbs. 
of 12-12-12 and a sidedressing of 300 lbs. 
of ammonium sulphate per acre were 
used.

There had been a rather serious 
shortage in the production of rice, the 
basic food crop, for a long time. It 
was quite natural that any serious ef
fort to increase production of this crop
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F ig . 5 .  R esu lts  o f  a r ic e  d em o n stra tio n : le f t ,  s ta ck  rep resen ts  th e  yield  o f  rou gh r ic e  w ithout 
fe r t iliz e r— 1 ,2 5 0  lb s . p e r a c r e ;  cen te r , s ta ck  rep resen ts  th e  p ro d u ction  w here 2 6 7  lb s. o f  1 2 -1 2 -1 2  
w ere ap p lied — 3 ,0 2 5  lb s . p e r a c r e ;  r ig h t, s ta ck  rep resen ts  th e  p ro d u ctio n  w here 2 6 7  lb s . o f  1 2 -0 -0

w ere used^—*1 ,8 8 5  lb s. p er acre .

would be followed with great interest. 
One thing that created a great deal of 
interest among agricultural and political 
leaders as well as farmers and which 
undoubtedly increased over-all produc
tion very materially was the rice pro
duction contest in one of the leading 
rice producing provinces. The winner 
of this contest was a lady. She increased 
her production 500 per cent by fertili
zation and good management.

In one irrigation project area, rice 
production was doubled when water 
was applied and tripled when irrigated 
and fertilized.

The information obtained from the 
demonstrations on rice indicated that 
the use of 265 lbs. of 12-12-12 fertilizer 
mixture per acre was the best treatment 
for upland rice. In the case of low
land rice, about 225 lbs. of 12-12-12 
seemed to give the best results. A great 
deal of research covering the wide va
riations in soil and climatic conditions 
is needed to ascertain the fertilizer re
quirements of the different crops under 
various conditions. Some research work 
has been done in this field but a great 
deal more is needed and the fertility

research work has been very greatly ex
panded during the last two years.

Even though additional information 
is needed badly, the general use of fer
tilizer when accompanied by good farm 
management practices has given such 
good results that most of the farmers 
of the nation are fertilizer conscious. 
Some farmers will go to great extremes 
to secure fertilizer.

Sum m ary

By way of summary it should be 
made clear that the people of the Philip
pines are a fine people and that they are 
anxious to provide for their own needs. 
Circumstances beyond their control 
have greatly aggravated their food 
shortage and consequently they have 
found themselves in rather serious cir
cumstances. Assistance was requested 
from the United States and was 
granted. The assistance was given in 
the form of specialists in the various 
fields of government and industry and 
also as direct economic assistance. This 
assistance is being well received, gen
erally, and very much appreciated.



Surveying California Citrus 

With Leaf Analysis

W. £  WcC.iLnand 3. S. 3JL.r, JU o rm a

PROBLEMS in citrus tree nutrition 
in California have been studied 

with the aid of leaf analysis for the past 
10 years or more. Interpretations based 
upon leaf data have been of great prac
tical value to fruit growers. The 
method is now being used by commer
cial agricultural service laboratories as 
well as by the research departments of 
the experiment station.

When used in identifying or confirm
ing tree symptoms, affected trees are 
leaf sampled. Analytical data from 
these samples either confirm or reject 
the premise that the symptoms indicate

a nutritional deficiency or excess. The 
leaf data, therefore, are a basis for de
termining the need for and the nature 
of further work in the field to confirm 
the tree symptoms and the practice 
necessary for tree recovery.

When a leaf survey is made, an or
chard region is leaf sampled extensively 
for nutritional status. Suspected prob
lem areas within this extensively 
sampled area are then leaf sampled 
more intensively. The leaf analysis 
data then form the basis for the intel
ligent location of fertilizer trials and 
determine as well the nutrient element
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most likely to cause tree response.
The survey method has been used to 

learn the range in levels of nutrients 
in citrus leaves and locate areas for 
field experiments. As a result of this 
work, relationships have been estab
lished between certain nutrient levels 
in the leaf and deficiency symptoms, 
yields, and fruit sizes. Among articles 
published on this subject are those by 
Chapman and Fullmer (1 ), Aldrich 
and Coony (2 ), and Parker and Jones
(3).

In 1946, a leaf analysis survey of 
orange groves in several southern Cali
fornia counties was made. Leaf sam
ples were taken from 260 different lo

cations in the area. In Fig. 1 the per
centage of samples falling into various 
ranges of leaf phosphorus is shown for 
three separate counties and for an aver
age of all samples taken. Embleton, 
Kirkpatrick, and Parker (4) mention a 
tentative deficiency range of 0.07% to
0.10% phosphorus when determined on 
three- to seven-month-old orange leaves. 
The likelihood of a phosphorus re
sponse, therefore, would be most ex
istent in those orange groves where leaf 
phosphorus was >1101 ppm. or 
> 0 .11% . In this category were 
roughly 12% of the groves in Orange 
County, 15% in San Diego County, 
and 37%  in Ventura County.

T a b l e  I . — I n t e r p r e t a t i o n  o f  L e a f  P o t a s s i u m  L e v e l s  (Oranges)

% K  
(D. M. Basis)

Potassium
status

Result of raising leaf potassium

On yields On fruit size

0.40 Deficient range Medium to good Good to excellent increase
0 .40 to 0 .60 Doubtful Good increase
0 .60 to 1.30 Possibly ample Very doubtful increase Fair increase

1.30 Ample No increase Very slight increase
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PHOSPHORUS LEAF LEVELS 
-LEM ONS- 
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DEC. 1952
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FIGURES ON BARS = % LEAF PHOSPHORUS

F ig u re  3

In Fig. 2 the percentage of samples 
falling into various ranges of leaf po
tassium is shown for the same three 
counties and for an average of all sam
ples. In Table I a basis for interpreting 
potassium leaf levels is shown, using

data previously published by Chapman 
(1 ). It can be seen from the survey 
that approximately 40%  of the leaf 
samples from San Diego County were 
in range (> 0 .4 1 %  K ) where a re
sponse in yield might be expected and

T a b l e  I I . — L e m o n  F e r t i l i z e r  T r i a l s  V e n t u r a  C o u n t y *

'Acknow ledgm ent is made to  E . J .  Curran, F ru it Growers Laboratory, Santa Paula, California and to 
E . D . Hardison, Hardison Ranch Com pany for the data in this tabulation.
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30%  were in a range (0.41-0.60% K ) 
where there was a good possibility for 
increases in fruit size. In Orange 
County about 5%  of the samples were 
in the range (> 0 .4 1 %  K ) where a re
sponse in yield might be expected, and 
22%  were in the range (0.41-0.60% K ) 
where there was a good possibility of 
fruit size increase. In Ventura County 
about 4%  of the samples indicated that 
a yield response might be obtained, 
while 27%  of the samples indicated 
good possibility of fruit size increase.

During the past five years, leaf anal
ysis established the fact that a number 
of lemon groves in San Diego County 
and a few in Ventura County had a 
very low level of phosphorus in the 
trees. Some also showed a fairly low 
level of leaf potassium. Field plots for 
the study of fertilizer response were 
established in some of these lemon 
groves, and it was determined that 
phosphorus applications produced yield 
increases and caused the disappearance 
of certain abnormal leaf symptoms. It 
was further determined that potassium 
applications caused an additional in
crease in lemon yields when phosphorus 
was supplied. Table II shows some of 
these data from a Ventura County 
grove. In this test the addition of 
phosphorus fertilizer caused a large in
crease in yield of lemons both in 1951 
and 1952. When potassium fertilizer 
was added to the phosphorus, an addi
tional increase in yield was obtained, 
amounting to 65 field boxes per acre 
in 1951 and 52 field boxes in 1952 on 
the mulched plots. On the non

mulched plots, the increase due to po
tassium fertilizer was 78 field boxes 
per acre in 1951 and 130 field boxes 
in 1952.

In Table III the results of a field test 
in San Diego County are shown. Here 
again the phosphorus was the nutrient 
primarily needed, and large increases 
in yield were obtained. The same ef
fect from an addition of potassium fer
tilizer was again also obtained, namely 
an added yield increase of 140 field 
boxes per acre in 1951 and 100 field 
boxes in 1952.

In 1952 a more extensive leaf analy
sis survey on lemons in- San Diego 
County was undertaken, and leaf sam
ples were taken from 150 locations in 
three areas of the county—Escondido, 
El Cajon, and Fallbrook. The leaf 
analyses charted in Fig. 3 show that 
about 7%  of the samples fell in the 
range of 0.08% P or below, in which 
response to phosphorus fertilizer is 
quite certain. An additional 26%  of 
the samples fell in the range 0.081 to
0.100% P in which a probable need 
for phosphorus fertilizer is indicated. 
It should be mentioned in connection 
with the Fallbrook area that phosphorus 
need had been recognized and phos
phorus fertilizer had been applied to 
many groves in this locality for a few 
years prior to the leaf analysis survey. 
This undoubtedly accounts for the very 
low percentage of leaf analyses falling 
into the range below 0.08% in the 
Fallbrook area.

{Turn to page 40)

T a b l e  I I I . — L e m o n  F e r t i l i z e r  T r i a l — S a n  D i e g o  C o u n t y *

Treatment

Yield F. Boxes/A.
% Leaf P % Leaf K

1951 1952
12/52 12/52

N ................................................... .. 740 180 .062 1.02
NP ........................................................ 970 950 .133 .59
NPK ................................................ 1110 1050 .109 .63

•Acknowledgment is made to J .  J .  Coony, form erly Farm  Advisor in San Diego County and now 
County D irector of Extension in Orange County for the data in  this tabulation.
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M o re  fu n  than  Easter !



A bove i C om bin in g  m akes h arv estin g  ea sier. 

B e lo w : S h o ck in g  g ra in  to o k  tim e  and  la b o r .



A b o v e : M odern eq u ip m en t speeds hay m ak in g .

B e lo w : O ld er m eth od s fa sc in a te d  you ngsters.



Left: U se o f  ord in ary  
k itch e n  stove co a l sent* 
t ie  m akes one o f  th e  
h an d iest m ethods o f  fill
ing fe r tiliz e r  boxes in  
sidedressing cro p s, p a r
ticu la r ly  i f  they req u ire  
h igh  l if t in g .

Below: G rain  bu n d les
bein g  threshed  on the 
grounds a t th e  Midwest 
Old S e ttle rs  & T hresh ers  
R eu n io n , M t. P lea sa n t, 
Iow a — the f i r s t  t i m e  
m any th ere  had  ever 
seen a th resh in g  m a
ch in e  in  o p eratio n , and 
esp ecia lly  when pulled  
by a steam  engine.



f l u  I* P f iV P F  "Grass is the forgiveness of nature—her constant benedic-
I j U w C I  tion.” These words uttered by the Honorable J. G. Ingalls

P i r t l i r p  Kansas in 1872 truly bespeak the importance and depend
ence that society has long placed on this important crop of 

many uses. But grass in the concept of present-day grassland agriculture em
braces also the common association of legumes. We have learned from long 
experience and extensive research with forage crops that grass-legume associations 
result in larger yields, improved palatability, and greater promise of economic 
returns.

Historically our permanent pastures, especially in the Northeast, have come 
through several stages of impoverishment, each followed by a lower production 
of forage of inferior quality. Depletion of the supply of lime and available 
phosphorus is usually the first stage encountered and is reflected in a less vigorous 
growth of the grasses and legumes. This is followed soon thereafter by the 
exhaustion of available potash, disappearance of legumes, and the appearance 
of inferior species of grasses, weeds, moss, and finally brush. Most of our 
permanent pastures in the Northeast passed the first stage of fertility exhaustion 
more than a century ago. While lime and phosphorus are universally recognized 
as the basis of any successful pasture treatment, recent research data show that 
potash is of equal importance, particularly where emphasis is placed on the need 
for legumes in pastures.

With the grass-legume associations, competition among the species for potas
sium is keen. One of the important reasons for disappearances of legumes in 
legume-grass associations is that legumes cannot compete successfully with grasses 
for available potassium. The explanation advanced by Massachusetts scientists 
is that in the case of plants with a relatively greater exchange capacity of the 
plant root colloid, at low ionic concentrations the divalent ions calcium and 
magnesium are adsorbed in relatively greater amounts than the monovalent 
potassium ions from the soil colloid. At low levels of potassium, grasses which 
have low exchange capacity roots take up potassium at the expense of calcium 
and magnesium. Legumes, on the other hand, having high exchange capacity 
roots take up calcium and magnesium at the expense of potassium.

Elsewhere in this issue Drs. Parsons and Drake of the University of Massa
chusetts’ scientific staff discuss in realistic terms the increasingly important role 
of potash under the title—“Potash Pays on Forage in New England.” The effect 
of potash on yield, longevity of pure stands of many high-yielding grasses and 
legumes, as well as grass-legilme associations, point convincingly to the desirability 
of employing split applications of potash foi* maximum beneficial effects and 
efficiency of this important plant food.

The cover picture is a contrast between fertilizer practices involving normal 
potash applications vs recommended with respect to potash. The plants on the 
left from a low potash plot in a 3-year experiment received only 100 lbs. of K 20  
per acre at seeding time in addition to the basic application of lime and phos

27
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phorus. The plants at the right were from a plot which received the basic 
application at seeding time and 100 lbs. K 20  after each of three cuttings in 1950 
and 50 lbs. after each of three cuttings in 1951 and 1952. In summarizing, in 
the three years the high potash maintenance treatment for orchard grass totaled 
600 lbs. K 20  in contrast to the low potash treatment of only 100 lbs. K 20 .

The details of this experiment are more fully covered in the article mentioned.

n „ l ?  r “I request all persons and organizations interested in farm life and 
J d l K i y  welfare to join in the campaign to free as many farm homes as 
W n n L  possible from the tragedies and losses caused by needless accidents.” 

Thus spoke President Dwight D. Eisenhower in proclaiming July 
25-31 the 11th National Farm Safety Week.

It would be most interesting to know how much these eleven years of effort 
to create a safety consciousness have lessened accidents to farmers and their 
families. Such intangibles cannot be measured, of course. But considering the 
still terrific loss of life and the time and expense sacrificed to injuries, credit due 
the campaign must be overwhelming.

The number of fatal accidents to farmworkers is greater than in any other 
occupation in the United States. Serious injuries are nearly 85 times as many 
as the fatalities. In numbers, there were 3,800 deaths checked against agriculture 
in 1953, and 320,000 injuries. Seven hundred of the fatal farm accidents in
volved wheel tractors, and one third of the fatal tractor accidents reported 
involved persons under 20 years of age. One case in ten was a child under five.

How many of these could have been avoided if greater efforts toward pro
moting safety consciousness had been made? What could you and I have done 
to have helped? The following farm safety week quiz offers some suggestions:

Sun.: How can I teach safety? (Setting a good example may be the starting 
place.)

Mon.: What do I owe my family in the matter of safety?
Tues.: What do I owe the community in the matter of safety?
Wed.: What do I owe myself in the matter of safety?
Thur.: What influence have I had on safety programs during the past year?
Fri.: What safety measures do I now practice?
Sat.: What can I do to further the safety program during the year ahead?
If we can find the answers to these questions, we shall come closer to the 

cooperation President Eisenhower had in mind in his request.

(S^c)

«T1A RM IN G  efficiency is many things. It is crops and soils, methods and men.
Jt" It is machines and electric power. It is the use of adapted plant and seed 

varieties that will produce big yields and high quality crops. It is good rotations 
to help maintain and build soil fertility. It is protecting the land against erosion. 
And it is the wise use of plant food—of fertilizers, of crop residues, of lime and 
other soil-building aids.”—Ezra Taft Benson.
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Season Average Prices Received by Farmers for Specified Commodities *

C o tto n
C en ts

T o b a cco
C en ts

P o ta to e s
C en ts

Sw eet
P o ta to e s

C en ts
C orn
C en ts

W h e a t
C en ts

H a y  1 C o tto n seed  
D o llars  D ollars T ru ck

C rop  Y e a r p er lb . p er lb . p er b u . p er b u . p er b u . p er b u . per to n p er to n C rop s
A u g .-Ju ly • • is* Ju ly -Ju n e  Ju ly -Ju n e  O ct.-S ep t. Ju ly -Ju n e  Ju ly -Ju n e  Ju ly -Ju n e . . . .

A v . A ug. 1 9 0 9 - 
Ju ly  1 9 1 4 . . . .  1 2 .4 1 0 .0 6 9 .7 8 7 .8 6 4 .2 8 8 .4  , 1 1 .8 7 2 2 .5 5

1 9 2 8 ...................... 1 8 .0 2 0 .0 5 3 .2 1 1 8 .0 8 4 .0 9 9 .8 1 1 .2 2 3 4 .1 7 . . . .
1 9 2 9 ....................... 1 6 .8 1 8 .3 1 3 1 .6 1 1 7 .1 7 9 .9 1 0 3 .6 1 0 .9 0 3 0 .9 2 . . . .
1 9 3 0 ...................... 9 . 5 1 2 .8 9 1 .2 1 0 8 .1 5 9 .8 6 7 .1 1 1 .0 6 2 2 .0 4 « . . .
1 9 3 1 ...................... 5 .7 8 .2 4 6 .0 7 2 .6 3 2 .0 3 9 .0 8 .6 9 8 .9 7 . . . .
1 9 3 2 ...................... 6 . 5 1 0 .5 3 8 .0 5 4 .2 3 1 .9 3 8 .2 6 .2 0 1 0 .3 3 . . . .
1 9 3 3 ...................... 1 0 .2 1 3 .0 8 2 .4 6 9 .4 5 2 .2 7 4 .4 8 .0 9 1 2 .8 8 . . . .
1 9 3 4 ...................... 1 2 .4 2 1 .3 4 4 .6 7 9 .8 8 1 .5 8 4 .8 1 3 .2 0 3 3 .0 0 . . . .
1 9 3 5 ...................... 1 1 .1 1 8 .4 5 9 .3 7 0 .3 6 5 .5 8 3 .2 7 .5 2 3 0 .5 4 . . . .
1 9 3 6 ...................... 1 2 .4 2 3 .6 1 1 4 .2 9 2 .9 1 0 4 .4 1 0 2 .5 1 1 .2 0 3 3 .3 6 . . . .
1 9 3 7 ...................... 8 . 4 2 0 .4 5 2 .9 7 8 .0 5 1 .8 9 6 .2 8 .7 4 1 9 .5 1 . . . .
19 3 8 ...................... 8 . 6 1 9 .6 5 5 .7 6 9 .8 4 8 .6 5 6 .2 6 .7 8 2 1 .7 9 . . . .
1 9 3 9 ...................... 9 .1 1 5 .4 6 9 .7 7 3 .4 5 6 .8 6 9 .1 7 .9 4 2 1 .1 7 . . . .
1 9 4 0 ...................... 9 . 9 1 6 .0 5 4 .1 8 5 .4 6 1 .8 6 8 .2 7 .5 9 2 1 .7 3 . . . .
1 9 4 1 ...................... 1 7 .0 2 6 .4 8 0 .8 9 2 .2 7 5 .1 9 4 .4 9 .7 0 4 7 .6 5 . . . .
1 9 4 2 ...................... 1 9 .0 3 6 .9 1 1 7 .0 1 1 8 .0 9 1 .7 1 1 0 .0 1 0 .8 0 4 5 .6 1 . . . .
1 9 4 3 ...................... 1 9 .9 4 0 .5 1 3 1 .0 2 0 6 .0 1 1 2 .0 1 3 6 .0 1 4 .8 0 5 2 .1 0 . . . .
1 9 4 4 ...................... 2 0 .7 4 2 .0 1 5 0 .0 1 9 0 .0 1 0 9 .0 1 4 1 .0 1 6 .5 0 5 2 .7 0 . . . .
1 9 4 5 ...................... 2 2 .5 '  3 6 .6 1 4 3 .0 2 0 4 .0 1 2 7 .0 1 5 0 .0 1 5 .1 0 5 1 .1 0 . . . .
1 9 4 6 ...................... 3 2 .6 3 8 .2 1 2 4 .0 2 1 8 .0 1 5 6 .0 1 9 1 .0 1 6 .7 0 7 2 .0 0 . . . .
1 9 4 7 ...................... 3 1 .9 3 8 .0 1 6 2 .0 2 1 7 .0 2 1 6 .0 2 2 9 .0 1 7 .6 0 8 5 .9 0 . . . .
1 9 4 8 ...................... 3 0 .4 4 8 .2 1 5 5 .0 2 2 2 .0 1 2 9 .0 2 0 0 .0 1 8 .4 5 6 7 .2 0 . . . .
1 9 4 9 ...................... 2 8 .6 4 5 .9 1 2 8 .0 2 1 4 .0 1 2 4 .0 1 8 8 .0 1 6 .5 0 4 3 .4 0 . . . .
1 9 5 0 ...................... 4 0 .1 5 1 .7 9 1 .7 1 7 3 .0 1 5 3 .0 2 0 0 .0 1 6 .7 0 8 6 .5 0 . . . .
1 9 5 1 ...................... 3 7 .9 5 1 .1 1 6 3 .0 3 0 4 .0 1 6 6 .0 2 1 1 .0 1 9 .5 0 6 9 .3 0 . . . .
1 9 5 2 ..................... . 3 6 .9 5 0 .0 1 9 6 .0 3 3 1 .0 1 5 7 .0 2 0 9 .0 2 1 .0 5 7 0 .0 0
1953 

J u n e ................. 3 1 .5 1 5 1 .0 1 0 2 .0 3 9 8 .0 1 4 6 .9 1 8 8 .0 1 6 .0 5 6 1 .2 0
J u ly .................. . 3 1 .8 7 5 1 .2 9 5 .5 4 0 2 .0 1 4 7 .0 1 8 7 .0 1 5 .4 5 5 9 .0 0
A u g u st........... 3 2 .7 7 5 1 .3 9 1 .4 3 5 0 .0 1 4 8 .0 1 8 6 .0 1 5 .8 5 5 6 .7 0 . . . .
S e p te m b e r .. . 3 3 .0 9 5 7 .6 9 8 .9 2 6 4 .0 1 5 0 .0 1 9 2 .0 1 6 .1 5 5 1 .5 0 . . . .
O cto b e r.......... . 3 2 .4 6 5 2 .6 8 9 .7 2 3 3 .0 1 3 4 .0 1 9 4 .0 1 6 .4 5 5 2 .4 0
N o v e m b e r .. . 3 1 .8 2 4 2 .3 8 3 .4 2 3 2 .0 1 3 3 .0 2 0 0 .0 1 7 .2 5 5 3 .4 0
D e c e m b e r .. . . 3 0 .7 3 4 9 .2 6 9 .9 2 4 6 .0 1 4 1 .0 2 0 1 .0 1 8 .2 5 5 3 .0 0

1954 
Ja n u a r y .......... 3 0 .0 5 4 8 .3 6 9 .1 2 5 3 .0 1 4 2 .0 2 0 3 .0 1 9 .0 5 5 2 .0 0
F e b r u a r y . . . . 3 0 .4 2 3 1 .9 6 5 .3 2 5 8  0 1 4 3 .0 2 0 6 .0 1 8 .9 5 5 1 .4 0
M a rc h ............. . 3 1 .0 5 2 7 .3 5 3 .2 2 5 2 .0 1 4 4 .0 2 0 9 .0 1 8 .3 5 5 0 .6 0
A p ril................ . 3 1 .5 7 • • • • 7 0 .2 2 6 8 .0 1 4 5 .0 2 0 6 .0 1 8 .0 5 5 0 .8 0 . . . .
M a y .................. 3 2 .1 7 5 8 .0 1 3 4 .0 2 6 3 .0 1 4 7 .0 2 0 0 .0 1 7 .0 5 5 1 .4 0 . . . .

1 9 2 8 ...................... 145
In d ex  N um bers (A ug. 1 9 0 9  

2 0 0  7 6  134
- J u l y  1 9 1 4  =  100) 

131 113 95 152 147
1 9 2 9 ...................... 135 183 189 133 124 117 92 137 137
1 9 3 0 ...................... 7 7 128 131 123 93 7 6 93 9 8 128
1 9 3 1 ...................... 4 6 82 6 6 83 5 0 44 7 3 4 0 107
19 3 2 ...................... 5 2 105 5 5 62 5 0 43 5 2 46 100
19 3 3 ...................... 8 2 130 118 7 9 81 84 6 8 57 9 0
1 9 3 4 ...................... 100 2 1 3 64 91 127 96 111 146 94
1 9 3 5 ...................... 9 0 184 85 80 102 94 63 135 116
1 9 3 6 ...................... 100 2 3 6 164 106 163 116 94 148 108
1 9 3 7 ...................... 68 204 7 6 89 81 109 7 4 87 114
1 9 3 8 ...................... 69 196 8 0 79 76 64 57 97 06
1 9 3 9 ...................... 73 154 100 84 8 8 78 6 7 9 4 9 8
1 9 4 0 ...................... 80 160 7 8 97 96 77 6 4 96 122
1 9 4 1 ...................... 137 2 6 4 116 105 117 107 82 211 138
1 9 4 2 ...................... 153 3 6 9 168 134 143 124 91 202 178
1 9 4 3 ...................... 160 405 188 2 3 5 174 154 125 231 2 7 0
1 9 4 4 ...................... 167 4 2 0 2 1 4 216 170 160 139 2 3 4 2 3 6
1 9 4 5 ...................... 181 3 6 6 2 0 5 2 3 2 198 170 127 227 2 4 0
1 9 4 6 ...................... 263 382 178 2 4 8 212 2 0 9 141 3 1 9 2 1 7
1 9 4 7 ...................... 257 3 8 0 232 248 3 3 6 259 148 381 2 6 2
1 9 4 8 ...................... 2 4 5 482 222 253 201 226 155 2 9 8 2 5 3
1 9 4 9 ...................... 231 459 184 2 4 4 193 213 139 192 232
1 9 5 0 ...................... 3 23 517 132 197 2 3 8 2 2 6 141 3 8 4 211
1 9 5 1 ...................... 3 06 512 233 3 4 6 259 2 3 9 164 307 2 6 9
1 9 5 2 ....................... 2 9 8 6 0 0 281 3 7 7 2 4 5 2 3 6 177 3 1 0 2 7 4
1953 

J u n e ................. 254 5 1 0 146 453 227 213 138 271 2 7 0
J u ly .................. 257 512 137 4 5 8 2 2 9 2 1 2 130 262 216
A u g u st........... 264 513 131 3 9 9 231 2 1 0 134 251 221
S e p te m b e r .. 267 5 7 6 142 301 2 3 4 2 1 7 136 2 2 8 159
O cto b e r.......... 2 62 526 129 265 209 219 139 232 175
N o v e m b e r .. 257 423 120 264 207 2 2 6 145 237 186
D e c e m b e r .. . 248 492 100 280 2 2 0 227 154 235 2 2 4

1954 
Ja n u a ry ......... 242 483 9 9 2 8 8 221 2 3 0 160 231 271
F e b r u a ry . . . 2 4 5 3 1 9 94 2 9 4 2 2 3 2 3 3 160 2 2 8 2 3 3
M a rc h ............. 250 2 7 3 76 287 2 2 4 2 3 6 155 224 2 4 6
A p ril................ 255 e • • 101 3 0 5 226 233 152 2 25 225
M a y ................. 2 59 580 192 3 0 0 2 2 9 226 144 2 2 8 279
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Wholesale Prices

Super
phosphate, 

B a lt i 
m ore, 

p er u n it  
1 9 1 0 -1 4 ....................  $ 0 ,5 3 6
192 8 ......................................... 580
192  9 ......................................... 609
193 0 ......................................... 542
1 9 3  1 ......................................... 485
193 2 ......................................... 4 5 8
193 3 .........................................4 3 4
193 4 ......................................... 487
193  5 ......................................... 492
193 6 .........................................4 7 6
193 7 ......................................... 510
193 8 ......................................... 492
193 9 ......................................... 4 7 8
194 0 ......................................... 516
1 9 4  1 .........................................5 4 7
194 2 .........................................600
194 3 ......................................... 631
194 4 ......................................... 645
194 5 .........................................6 5 0
194 6 ......................................... 671
194 7 .........................................7 4 6
194 8 ........................................  7 6 4
194 9 ......................................... 7 7 0
195 0 ......................................... 763
1 9 5  1 .........................................813
195 2 .........................................8 4 9
1953

J u n e ............................  .8 6 0
J u l y ....................................8 9 5
A u g u st......................  .8 9 5
S e p te m b e r .. . .  .8 9 5
O cto b e r .....................  .8 9 5
N o v e m b e r . . . .  .8 9 5  
D ecem b er  . 895

1954
Ja n u a r y   .8 9 5
F e b r u a ry   . 895
M a rc h ........................  .8 9 5
A p ril........................... .8 9 5
M a y ............................  .8 9 5

192  8 ................................. 108
192 9 .................................  114
193 0 .................................  101
1 9 3  1 ................................... 90
1932 ..................................  85
193 3 ..................................  81
193 4 ..................................  91
193 5 ..................................  92
193 6 ..................................  89
193 7 ................................... 95
193 8 ..................................  92
193 9 ................................... 89
194 0 ..................................  96
1 9 4  1 .................................  102
194 2 .................................  112
194 3 .................................  117
194 4 .................................  120
194 5 .................................. 121
194 6 .................................  125
194 7 .................................  139
194 8 .................................  143
194 9 .................................  144
195 0 .................................. 142
1 9 5  1 .................................. 152
195  2 .................................  158
1953

J u n e ...........................  160
J u ly ............................. 167
A u g u st......................  167
S e p te m b e r .. . .  167
O cto b er  167
N o v e m b e r .. . .  167
D ecem b er  167

1954
Ja n u a r y   167
F e b r u a ry   167
M a rc h ........................ 167
A p ril   167
M a y ............................ 167

F lo rid a  
lan d  pebble, 
6 8 %  f.o .b . 

m ines, bulk , 
per to n  
$ 3 .6 1

3 .1 2
3 .1 8
3 .1 8
3 .1 8
3 .1 8  
3 .1 1  
3 .1 4  
3 .3 0
1 .8 5
1 .8 5
1 .8 5
1 .9 0
1 .9 0  
1 .9 4
2 .1 3  
2.00 
2.10 
2.20 
2 .4 1  
3 .0 5
4 .2 7  
3 .8 8  
3 .8 3
3 .9 8
3 .9 8

4 .2 8
4 .2 8

of Phosphates
T ennessee 
phosphate 

rock,
75%  f .o .b . 

m ines, 
b u lk .

and Potash**

p er to n  
$ 4 .8 8

5 .5 0
5 .5 0
5 .5 0
5 .5 0
5 .5 0
5 .5 0  
5 .6 7  
5 .6 9
5 .5 0
5 .5 0
5 .5 0
5 .5 0
5 .5 0  
5 .6 4  
6 .2 9  
5 .9 3  
6.10 
6 .2 3
6 .5 0  
6 .6 0  
6 .6 0  
6.22
5 .4 7
5 .4 7
5 .4 7

M u ria te  
o f potash  

bu lk , 
per u n it, 
c a .f .  A t

la n tic  and  
G u lf p o rts *

Su lp hate  
o f potash  
in  bags, 

p er u n it, 
c a .f .  A t 

la n tic  and 
G u lf ports *

Su lp hate  
o f potash  
m agnesia, 

p er to n , 
c .i .f . A t

la n tic  and 
G u lf ports *

M anu re 
sa lts  

' b u lk , 
per u n it, 
c a .f .  A t

la n tic  and 
G u lf ports *

$ 0 ,7 1 4 $ 0 ,9 5 3 $ 2 4 .1 8 $ 0 ,6 5 7
.6 6 9 .9 5 7 2 6 .4 6 .6 0 7
.6 7 2 .9 6 2 2 6 .5 9 .6 1 0
.6 8 1 .9 7 3 2 6 .9 2 .6 1 8
.6 8 1 .9 7 3 2 6 .9 2 .6 1 8
.6 8 1 .9 6 3 2 6 .9 0 .6 1 8
.6 6 2 .8 6 4 2 5 .1 0 .6 0 1
.4 8 6 .7 5 1 2 2 .4 9 .4 8 3
.4 1 5 .6 8 4 2 1 .4 4 .4 4 4
.4 6 4 .7 0 8 2 2 .9 4 .5 0 5
.5 0 8 .7 5 7 2 4 .7 0 .5 5 6
.5 2 3 .7 7 4 1 5 .1 7 .5 7 2
.5 2 1 .7 5 1 2 4 .5 2 .5 7 0
.5 1 7 .7 3 0 2 4 .7 5 .5 7 3
.5 2 2 .7 8 0 2 5 .5 5 .3 6 7
.5 2 2 .8 1 0 2 5 .7 4 .2 0 5
.5 2 2 .7 8 6 2 5 .3 5 .1 9 5
.5 2 2 .7 7 7 2 5 .3 5 .1 9 5
.5 2 2 .7 7 7 2 5 .3 5 .1 9 5
.5 0 8 .7 6 9 2 4 .7 0 .1 9 0
.4 3 2 .7 0 6 1 8 .9 3 .1 9 5
.3 9 7 .6 8 1 1 4 .1 4 .1 9 5
.3 9 7 .7 0 3 1 4 .1 4 .1 9 5
.3 7 1 .7 1 6 1 4 .3 3 .1 9 5
.4 0 1 .7 8 0 1 5 .2 5 .2 0 0
.4 0 1 .7 9 3 1 5 .2 5 .2 0 0

.3 6 1 .7 0 8 1 3 .4 4 .1 7 6

.3 9 6 .7 6 8 1 4 .7 2 .1 9 3

.3 9 6 .7 6 8 1 4 .7 2 .1 9 3

.3 9 6 .7 6 8 1 4 .7 2 .1 9 3

.3 9 6 .7 6 8 1 4 .7 2 .1 9 3

.3 9 6 .7 6 8 1 4 .7 2 .1 9 3

.4 3 0 .8 2 7 1 6 .0 0 .2 1 0

.4 3 0 .8 2 7 1 6 .0 0 .2 1 0

.4 3 0 .8 2 7 1 6 .0 0 .2 1 0

.4 3 0 .8 2 7 1 6 .0 0 .2 1 0

.4 3 0 .8 2 7 1 6 .0 0 .2 1 0

.4 3 0 .8 2 7 1 6 .0 0 .2 1 0

In d ex N um bers (1 9 1 0 -1 4  =  100 )
86 113 94 100 109 92
88 113 94 101 110 93
88 113 95 102 111 94
88 113 95 102 111 94
88 113 95 101 111 94
86 113 93 91 104 91
87 110 68 79 93 74
91 117 58 72 89 68
51 113 65 74 95 77
51 113 71 79 102 85
51 113 73 81 104 87
53 113 73 79 101 87
53 113 72 7 7 102 87
54 110 73 82 106 87
59 129 73 85 106 84
55 121 73 82 105 83
58 125 73 82 105 83
61 128 73 82 105 83
67 133 71 81 102 82
84 135 70 74 78 83

118 135 67 72 58 83
108 128 67 74 58 83
106 112 68 75 59 83
110 112 72 82 63 83
110 112 72 83 63 83

119 6 6 7 4 56 80
119 71 81 61 82

71 81 61 82
71 81 61 .8 2
71 81 61 82
71 81 61 82

. . . s e e 76 87 66 85

7 6 87 66 85
7 6 87 66 85

• • • s e e 7 6 87 66 85
* * 9 76 87 66 85

e • e 76 87 66 85
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Wholesale Prices of Am m oniates**
F is h  scrap , T a n k a g e H igh grade

dried 1 1 % . ground
1 1 -1 2 % am m onia, 

1 5 %  bone
blood .

am m onia, 
1 5 %  bone

1 6 -1 7 %
N itra te Su lp h ate C ottonseed phosphate, am m onia,

C h icago,o f soda of am m onia m eal phosphate, f.o .b . C hi
b u lk  per bulk  per S . E .  M ills f .o .b . fa c to ry cago, bulk . bu lk .

u n it N u n it N p er u n it N bu lk  per u n it N p er u n it N per u n it  N
1 9 1 0 -1 4 ...................... $ 2 .6 8 $ 2 .8 5 $ 3 .5 0 $ 3 .5 3 $ 3 .3 7 $ 3 .5 2
1 9 2 8 .............................. 2 .6 7 2 .3 0 7 .0 6 6 .6 3 4 .9 2 6 .0 0
1 9 2 9 .............................. 2 .5 7 2 .0 4 5 .6 4 5 .0 0 4 .6 1 5 .7 2
1 9 3 0 .............................. 2 .4 7 1 .8 1 4 .7 8 4 .9 6 3 .7 9 4 .5 8
1 9 3 1 .............................. 2 .3 4 1 .4 6 3 .1 0 3 .9 5 2 .1 1 2 .4 6
1 9 3 2 ........................... .. 1 .8 7 1 .0 4 2 .1 8 2 .1 8 1 .2 1 1 .3 6
1 9 3 3 .............................. 1 .1 2 2 .9 5 2 .8 6 2 .0 6 2 .4 6
1 9 3 4 .............................. 1 .5 2 1 .2 0 4 .4 6 3 .1 5 2 .6 7 3 .2 7
1 9 3 5 ...................... 1 .1 5 4 .5 9 3 .1 0 3 .0 6 3 .6 5
1 9 3 6 .............................. 1 .5 3 1 .2 3 4 .1 7 3 .4 2 3 .5 8 4 .2 5
1 9 3 7 .............................. 1 .6 3 1 .3 2 4 .9 1 4 .6 6 4 .0 4 4 .8 0
1 9 3 8 .............................. 1 .6 9 1 .3 8 3 .6 9 3 .7 6 3 .1 5 3 .5 3
1 9 3 9 .............................. 1 .6 9 1 .3 5 4 .0 2 4 .4 1 3 .8 7 3 .9 0
1 9 4 0 .............................. 1 .6 9 1 .3 6 4 .6 4 4 .3 6 3 .3 3 3 .3 9
1 9 4 1 .............................. 1 .6 9 1 .4 1 5 .5 0 5 .3 2 3 .7 6 4 .4 3
1 9 4 2 ............................ 1 .7 4 1 .4 1 6 .1 1 5 .7 7 5 .0 4 6 .7 6
1 9 4 3 ............................. 1 .7 5 1 .4 2 6 .3 0 5 .7 7 4 .8 6 6 .6 2
1 9 4 4 ............................. 1 .7 5 1 .4 2 7 .6 8 5 .7 7 4 .8 6 6 .7 1
1 9 4 5 ............................. 1 .7 5 1 .4 2 7 .8 1 5 .7 7 4 .8 6 6 .7 1
1 9 4 6 .............................. 1 .9 7 1 .4 4 1 1 .0 4 7 .3 8 6 .6 0 9 .3 3
1 9 4 7 .............................. 2 .5 0 1 .6 0 1 2 .7 2 1 0 .6 6 1 2 .6 3 1 0 .4 6
1 9 4 8 ............................. 2 .8 6 2 .0 3 1 2 .9 4 1 0 .5 9 1 0 .8 4 9 .8 5
1 9 4 9 ............................. 3 .1 5 2 .2 9 1 0 .1 1 1 3 .1 8 1 0 .7 3 1 0 .6 2

1 .9 5 1 1 .0 1 1 1 .7 0 1 0 .2 1 9 .3 6
1 9 5 1 .............................. 3 .1 6 1 .9 7 1 3 .2 0 1 0 .9 2 1 0 .1 8 1 0 .0 9
1952 ............................ 3 .3 4 2 .0 9 1 3 .9 5 1 1 .2 7 9 .7 2 9 .1 6
1953

J u n e ...................... 3 .3 4 2 .2 8 1 0 .6 1 1 1 .2 6 6 .6 2 6 .3 1
J u ly ....................... 3 .3 4 2 .2 8 1 0 .3 4 1 1 .1 5 6 .7 5 6 .1 4
A u g u st................ 3 .3 4 2 .2 8 1 0 .1 4 1 0 .9 5 7 .5 3 6 .6 8
Sep tem b er. 3 .0 9 2 .2 8 9 .8 2 1 1 .0 4 7 .5 1 6 .9 1
O cto b e r............... 3 .0 9 2 .2 5 9 .7 3 1 1 .2 4 7 .9 6 7 .7 5
N o vem b er. . .  . 3 .0 9 2 .2 2 9 .6 1 1 1 .2 4 8 .1 9 8 .1 9
D ecem b er.......... .. 3 .0 9 2 .2 2 1 0 .9 6 1 1 .2 4 8 .5 0 9 .0 3

1954
J a n u a r y .............. 3 .0 9 2 .2 2 1 1 .2 8 1 1 .2 4 9 .2 6 9 .7 1
F e b r u a ry ........... . 3 .0 9 2 .2 2 1 1 .2 0 1 1 .4 5 9 34 1 0 .0 2
M a rc h ................... 3 .0 9 2 .2 2 1 1 .3 5 1 1 .7 0 9 .5 9 10 20
A p ril..................... 3 .0 9 2 .2 2 1 1 .6 3 1 2 .1 5 1 0 .3 2 1 0 .5 5
M a y ...................... 3 .0 9 2 .2 2 1 1 .4 0 1 2 .1 5 1 1 .4 7 1 0 .7 4

In d ex  N um bers (1 9 1 0 -1 4  =  100)
1 9 2 8 ................................ 100 81 202 188 146 170
1 9 2 9 ................................ 96 72 161 142 137 162
1 9 3 0 ................................ 92 64 137 141 112 130
1 9 3 1 ................................ 88 51 89 112 63 70
1 9 3 2 ........................... 71 36 62 62 3 6 39
1 9 3 3 ................................ 59 39 84 81 97 71
1 9 3 4 ................................ 59 42 127 89 79 93
1 9 3 5 ................................ 57 40 131 88 91 104
1 9 3 6 ................................ 59 43 119 97 106 131
1 9 3 7 ................................ 61 46 140 132 120 122
1 9 3 8 ................................ 63 4 8 105 106 93 100
1 9 3 9 ................................ 63 47 115 125 115 111
1 9 4 0 ................................ 63 48 133 124 99 96
1 9 4 1 ................................ 63 49 157 151 112 126
1 9 4 2 ................................ 65 49 175 163 150 192
1 9 4 3 ................................ 65 50 180 163 144 189
1 9 4 4 ................................ 65 50 219 163 144 191
1 9 4 5 ................................ 65 50 223 163 144 191
1 9 4 6 ................................ 74 51 315 209 196 265
1 9 4 7 ................................ 93 56 363 3 02 374 297
1 9 4 8 ................................ 107 71 370 3 00 3 2 2 280
1 9 4 9 ................................ 117 80 289 373 3 1 8 3 0 2
1 9 5 0 ................................ 112 68 315 331 303 2 66

118 69 377 3 1 0 302 2871 9 5 2 ............................... 125 74 399 319 2 8 8 2 6 0
1953

J u n e ........................... 125 80 303 319 196 179
J u ly ............................ 125 80 295 316 200 174
A u g u st..................... 125 80 290 310 223 190
S e p te m b e r.............. 115 80 281 313 223 196
O cto b e r.................... 115 7 9 278 3 18 236 220
N o v em b er..............
D ecem b er...............

1954

115
115

78
78

275
313

3 18
3 1 8

243
252

233
267

Ja n u a ry  ................ 115 78 322 3 1 8 275 2 7 6
F e b r u a ry ................. 115 7 8 320 3 24 277 285
M a rch ....................... 115 78 3 2 4 331 285 290
A p ril.......................... 115 78 332 344 3 0 6 3 0 0
M a y ........................... 115 78 3 2 6 344 3 4 0 3 0 5
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Combined Index Numbers of Prices of Fertilizer Materials, Farm Products 
and all Commodities

Prices paid
by farmers Wholesale

Farm
for com
modities

prices 
of all com- Fertilizer Chemical Organic Superphos

prices* bought* moditiesf material^ ammoniatea ammoniates phate Potash**
1928................ 148 152 141 121 87 177 108 97
1929................ 148 150 139 114 79 146 114 97
1930................ 125 140 126 105 72 131 101 99
1931................ 87 119 107 83 62 83 90 99
1932................ 65 102 95 71 46 48 85 99
1933................ 70 104 96 70 45 71 81 95
1934................ 90 118 109 72 47 90 91 72
1935................ 109 123 117 70 45 97 92 63
1936................ 114 123 118 73 47 107 89 69
1937................ 122 130 126 81 50 129 95 75
1938................ 97 122 1.15 78 52 101 92 77
1939................ 95 121 112 79 51 119 89 77
1940................ 100 122 115 80 52 114 96 77
1941................ 124 130 127 86 56 130 102 77
1942................ 159 149 144 93 57 161 112 77
1943................ 193 165 151 94 57 160 117 77
1944................ 197 174 152 96 57 174 120 76
1945................ 207 180 154 97 57 175 121 76
1946................ 236 197 177 107 62 240 125 75
1947................ 276 231 222 130 74 362 139 72
1948................ 287 250 241 134 89 314 143 70
1949................ 250 240 226 137 99 319 144 70
1950................ 258 246 232 132 89 314 142 72
1951................ 302 271 258 139 93 331 152 76
1952................ 288 273 251 144 98 333 158 76
1953 

June........... 259 260 246 135 102 253 160 70
Ju ly ............ 259 261 248 138 102 252 167 75
August.. . . 258 262 249 139 102 261 167 75
September. 256 259 249 137 97 258 167 75
O ctober.. . 250 258 248 137 96 265 167 75
November. 249 259 247 137 96 267 167 75
December.. 254 260 248 141 96 285 167 80

1954 
January. . . 259 263 250 142 96 300 167 80
February. . 258 264 248 142 96 301 167 80
March 256 264 250 143 96 307 167 80
April........... 257 265 250 145 96 323 167 80
M ay........... 258 267 250 147 96 338 167 80

* U. S. D. A. figures, revised  Ja n u a ry  1950. B eg in n in g  Ja n u a ry  1946 farm  prices 
and index num bers o f specific farm  products revised from  a calen d ar y ea r to a 
cro p -y ea r b asis. T ru ck  crops index ad ju sted  to th e 1924 level of th e all-com m od ity  
index.

t  D ep artm en t o f L ab o r index converted  to  1910-14 base.
j  The Index num bers of p rices o f fe r t i lis e r  m a teria ls  a re  based on o rig in a l study 

m ade by the D epartm en t o f A g ricu ltu ra l E conom ics and F arm  M anagem ent, 
C ornell U niversity , Ith a ca , New Y ork . T h ese indexes a re  com plete since 1897. 
T h e series  w as revised and rew eigh ted  a s  o f M arch 1940 and N ovem ber 1942.

1 B e g in n in g  J u ly  1940, b a led  h a y  p ric e s  red u ced  b y  $4.75 a  to n  to  b e  co m p a ra b le  
to  lo o se  h a y  p r ic e s  p re v io u s ly  quoted .

* A ll p o ta sh  s a l t s  now  qu o ted  F .O .B . m in es o n ly ; m a n u re  s a l t s  s in c e  J u n e  1941. 
o th e r  c a r r ie r s  s in c e  Ju n e  1947.

* • W h e re  r a n g e  o f  p r ic e s  fo r  f e r t i l i s e r  m a te r ia l  is  q u o ted , a v e ra g e  fig u re  is  
u sed . T h e  w e ig h te d  a v e ra g e  o f  p r ic e s  a c tu a lly  paid  fo r  p o ta sh  is  lo w e r th a n  th e  
a n n u a l a v e ra g e  b e ca u se  s in c e  1920 o v e r  90%  o f  th e  p o tash  used  in  a g r ic u ltu r e  h a s 
b een  c o n tra c te d  fo r  d u r in g  th e  d isco u n t p eriod . T h e  m axim u m  d isco u n t is  now
1 0 % . A pplied  to  m u r ia te  o f  p o ta sh , a  p rice  s l ig h t ly  a b o v e  $.353 p er u n it  K 2O th u s 
m o re  n e a r ly  a p p ro x im a te s  th e  a n n u a l a v e ra g e  th a n  do p r ic e s  b ased  on a r ith m e tic a l 
averages o f  m o n th ly  q u o ta tio n s .
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Fertilizers
"Commercial Fertilizers, Report for 1953," 

Agr. Exp. Sta., New Haven, Conn., Bui. 579, 
Feb. 1954, H. J. Fisher.

"Effect o f Rotations, Fertilizers, Lim e and 
Green Manure Crops on Crop Yields and on 
Soil Fertility," Agr. Exp. Sta., Univ. o f Fla., 
Gainesville, Fla., Bui. 522, Aug. 1953, L. G. 
Thompson, Jr. and W. K. Robertson.

"Fertilizing The Lawn," Agr. Exp. Sta., 
Univ. o f III., Urbana, 111., Landscape Gardening 
No. 8, H. R. Kemmerer and F. F. Weinard.

"Commercial Fertilizers in Kentucky, 1953," 
Agr. Exp. Sta., Univ. o f Ky., Lexington, Ky., 
Reg. Bui. I l l ,  March 1954.

"Fertilizers And Limes—1953," Agr. Exp. 
Sta., Rutgers Univ., New Brunswick,\, N. J., 
Insp. Series, 52, Feb. 1954, S. B. Randle.

"Results Of Fertilizer Demonstrations With 
Spring Planted Crops—1953 Oklahoma," Agr. 
Ext. Serv., Okla. A. & M. College, Stillwater, 
Okfa., Cir. 611

"Inspection Of Fertilizers," Agr. Exp. Sta., 
Univ. o f R. I., Kingston, R. I., Ann. Fertilizer 
Cir., Nov. 1953, R. W. Gilbert and C. E. 
Olney.

"Know Your Fertilizers," Agr. Ext. Serv., 
Texas A. & M. College, College Station, Texas, 
C-307, M. K. Thornton.

"Fertilizer Recommendations for the Lower 
Rio Grande Valley," Agr. Ext. Serv., Texas 
A. & M. College, College Station, Texas, 
C-311, Nov. 1953, M. K. Thornton, J. E. 
Hutchinson, and W. R. Cowley.

"Fertilizer Recommendations for the Upper 
Rio Grande, El Paso, Pecos, and Van Horn 
Irrigated Areas," Agr. Ext. Serv., Texas A. 
Gr M. College, College Station, Texas, C-312, 
Nov. 1953, M. K. Thornton, J. E. Hutchison, 
and P. D. Christensen.

"Fertilizer Recommendations for the Black- 
land Prairie, Grand Prairie, and Eastern Part 
o f Edwards Plateau," Agr. Ext. Serv., Texas 
A. & M. College, College Station, Texas, 
C-314, Nov. 1953, M. K. Thornton, J. E. 
Hutchison, R. M. Smith, and D. I. Dudley.

",Fertilizer Recommendations for the High 
Plains," Agr. Ext. Serv., Texas A. & M. Col
lege, College Station, Texas, C-315, Nov. 
1953, M. K. Thornton, J. E. Hutchison, and 
D. L. Jones.

"Small Grain Fertilizer Tests On Houston 
Soils Of North-Central Texas, 1949-52," Agr. 
Exp. Sta., Texas A. & M. College, College 
Station, Texas, Prog. Rpt. 1608, April 19, 
1954, C. 0 . Spence, A. A. Baltensperger, and
D. I. Dudley.

"Small Grain Fertilizer Tests In North- 
Central Texas, 1952-53," Agr. Exp. Sta., 
Texas A. & M. College, College Station, 
Texas, Prog. Rpt. 1669, April 19, 1954, 
A. A. Baltensperger, C. 0 . Spence, and D. I. 
Dudley.

Soils
"Significance o f Sand and Gravel in the 

Classification, Mapping and Management o f  
Some Coarse-Textured Soils," Agr. Exp. Sta., 
New Haven, Conn., Bui. 580, Jan. 1954, C. L. 
W. Swanson and A. Ritchie, Jr.

"The Garden Compost Pile," Agr. Exp. Sta., 
Univ. o f 111., Urbana, 111., Vegetable Growing 
No. 1, B. L. Weaver.

"Testing Lawn and Garden Soils," Agr. 
Exp. Sta., Univ. o f III., Urbana, III., Land
scape Gardening No. 12, H. R. Kemmerer 
and F. F. Weinard.

"Explanation of Soil Test Recommenda
tions," Agr. Ext. Serv., Iowa State College, 
Ames, Iowa, Agron. 110-E, April 1953, J. 
Hanway.

"How to Take Good Soil Samples," Univ. 
of Ky., Lexington, Ky., Leaf. 139, June 1953,
G. D. Corder.

"Equipment and Procedures for Efficiency 
and Flexibility in Soil Testing Laboratories,” 
Agr. Exp. Sta., Univ. o f Maine, Orono, Maine, 
Misc. Pub. 623, Oct. 1953, P. N. Carpenter.

"Soils o f Moniteau County, Missouri," Agr. 
Exp. Sta., Univ. o f Mo., Columbia, Mo., Bui. 
601, July 1953, J. A. Frieze and C. L. Scrivner.

"Managing Irrigated Pastures," Agr. Ext. 
Serv., N. D. State College, Fargo, N. D., Cir. 
A-195, June 1953, D. J. McLelland.

"Test Your Soil," Agr. Ext. Serv., Univ. 
o f Vt., Burlington, Vt., Brieflet 927, April 
1954, W. A. Way.

"Estimation of Available Phosphorus in 
Soils by Extraction With Sodium Bicarbonate," 
USDA, Wash., D. C„ Cir. 939, March 1954, 
S. R. Olsen, C. V. Cole, F. S. Watanabe, and 
L. A. Dean.

33
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"Diagnosis and Improvement o f Saline and 
Alkali Soils" USDA, Wash., D. C., Agr. 
Handbook No. 60, Feb. 1954,

Crops
"Some Effects o f Sawdust Mulching of Pine 

Seedlings,” Agr. Exp. Sta., Ala. Polytechnic 
Institute, Auburn, Ala., Leaf. 42, 1954, H. G. 
Posey and J. T. May.

"Silage, Corn and Sorghum,” Agr. Ext. 
Serv., Univ. o f Ark-, Fayetteville, A r k L e a f .  
187, April 1953, W. R. Perkins and W. H. 
Freyaldenhoven.

",Nut Culture In Ontario,” Hort. Exp. Sta., 
Vineland Station, Ont., Canada, Bui. 494, Sept. 
1952, W. J. Strong.

"Winter Wheat improvement In Ontario, 
Eleventh Annual Report,” Agr. College, 
Guelph, Ontario, Canada, April 1954, W. H. 
Wadell.

"Prog. Rpt. 1948-1952, Dominion Experi
mental Farm, Agassiz, British Columbia,” 
Canada Dom. Expl. Farm, Ottawa, Ont., 
Canada, Feb. 1954, W. H. Hicks.

"Prog. Rpt. 1948-1952, Beaverlodge, Al
berta,” Canada Dom. Expl. Sta., Ottawa, Ont., 
Canada, Oct. 1953, E. C. Stacey.

"Better Peach Trees With Cover Crops,” 
Agr. Exp. Sta., Univ. o f Del., Newark, Del., 
Cir. 28, fan. 1954, C. W. Hitz.

"Amaryllis In The Home,” Agr. Exp. Sta., 
Univ. o f 111., Urbana, 111., Flower Growing No. 
4, G. M. Foster.

"Seed Germination Made Easy,” Agr. Exp. 
Sta., Univ. o f 111., Urbana, 111., Flower Grow
ing No. 8, G. M. Foster.

"Sansevierias—Their Culture And Use,” 
Agr. Exp. Sta., Univ. o f III., Urbana, III., 
Flower Growing No. 11, G. M. Foster.

"Keeping The Lawn Attractive,” Agr. Exp. 
Sta., Univ. o f III., Urbana, III., Landscape 
Gardening No. 6, H. R. Kemmerer and F. F. 
Weinard.

“Starting A New Lawn—2, Preparation of 
the Seedbed,” Agr. Exp. Sta., Univ. o f III., 
Urbana, III., Landscape Gardening No. 10, 
H. R. Kemmerer and F. F. Weinard.

"Lawn Seed Mixtures,” Agr. Exp. Sta., 
Univ. o f 1U., Urbana, 111., Landscape Garden
ing No. 11, H. R. Kemmerer and F. F. 
Weinard.

"What’s Wrong With Your Lawn?” Agr. 
Exp. Sta., Univ. o f III., Urbana, 111., Land
scape Gardening No. 13, H. R. Kemmerer 
and F. F. Weinard.

"Renovating Your Lawn,” Agr. Exp. Sta., 
Univ. o f  III., Urbana, 111., Landscape Garden
ing No. 14, H. R. Kemmerer and F. F. 
Weinard.

"Transplanting Large Trees,” Agr. Exp. 
Sta., Univ. o f III., Urbana, 111., Landscape 
Gardening No. 15, H. R. Kemmerer.

"Popcorn,” Agr. Exp. Sta., Univ. o f  111., 
Urbana, III., Vegetable Growing No. 2, B. L. 
Weaver.

"A Report On Your Extension Program,”

Agr. Ext. Serv., Purdue Univ., Lafayette, Ind., 
40th Ann. Rpt.

"Building Productive Pastures,” Agr. Ext. 
Serv., Iowa State College, Ames, Iowa, Pamph. 
211, Dec. 1953, J. M. Scholl, H. D. Hughes, 
R. Krenzin, and E. P. Sylwester.

"Growing Pickle Cucumbers,” Agr. Ext. 
Serv., Univ. o f Ky., Lexington, Ky., Leaf. 
135, Dec. 1952, J. S. Gardner.

"Starting and Managing Permanent Pastures 
in Kentucky >” Agr. Ext. Serv., Univ. o f Ky., 
Lexington, Ky., Leaf. 137, Jan. 1953, E. N. 
Fergus.

“1953 Silver Anniversary Report, Northeast 
Louisiana Experiment Station,” Agr. Exp. Sta., 
La. State Univ., Baton Rouge, La.

"Forage Mixtures,” Agr. Ext. Serv., Univ. of 
Minn., St. Paul, Minn., Ext. Fldr. 182, April 
1954, A. R. Schmid, R. A. Briggs, H. E. 
Jones, and R. E. Bennett.

“Grape Growing In New Jersey,” Agr. Ext. 
Serv., Rutgers Univ., New Brunswick, N. J., 
Ext. Bui. 268, Jan. 1954, E. G. Christ.

"Better Lawn Seed Mixtures,” Agr. Ext. 
Serv., Rutgers Univ., New Brunswick, N. J., 
Leaf 114, Nov. 1953, R. E. Engel and G. H. 
Ahlgren.

“Field Crop Recommendations, 1954,” Agr. 
Ext. Serv., Rutgers Univ., New Brunswick, 
N. J., Leaf 115, Dec. 1953, J. E. Baylor.

"Vegetable Plants From Seedbed to Field,” 
Agr. Ext. Serv., Rutgers Univ., New Bruns
wick. N. J., Leaf. 118, March 1954, C. H. 
Nissley.

"Making A New Lawn,” Agr. Exp. Sta., 
Rutgers Univ., New Brunswick, N. J., Cir. 
556, April 1954, R. E. Engel and G. H. Ahl
gren.

"Grow Winter Rye for Better Weed Con
trol,” Agr. Ext. Serv., N. D. Agr. College, 
Fargo, N. D., Cir. A-199, Aug. 1953, R. B. 
Widdifield.

"Ohio MR25 . . .  A Pickling Cucumber 
Highly Tolerant To Mosaic,” Agr. Exp. Sta., 
Wooster, Ohio, Res. Cir. 25, May 1954, J. D. 
Wilson, C. A. John, and F. Myrice.

"The Value o f Prairie Hay for Milk Produc
tion,” Agr. Exp. Sta., Okla. A. & M. College, 
Stillwater, Okla., Bui. B-423, May 1954, M. 
Ronning and A. H. Kuhlman.

“The Milton Early Italian Prune,” Agr. 
Exp. Sta., Oreg. State College, Corvallis, Oreg., 
Cir. o f Inf. 536, Feb. 1954, Q. B. Zielinski 
and J. A. Milbrath.

"Peach Varieties For Oregon,” Agr. Exp. 
Sta., Oreg. State College, Corvallis, Oreg., Sta. 
Bui. 541, April 1954, Q. B. Zielinski.

“Stone Valley Experimental Forest,” Agr. 
Exp. Sta., Pa. State Univ., State College, Pa., 
Prog. Rpt. 117, April 1954.

"Salesmen o f Science,” Agr. Ext. Serv., 
Univ. o f R. I., Kingston, R. I., Bui. 152, Ann. 
Rpt. 1952, July 1953.

“Sixty-Fourth Annual Report o f the South 
Carolina Experiment Station,” Agr. Exp. Sta., 
Clemson Agr. College, Clemson, S. C., Dec. 
1952.
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"A Bale or More in ’54," Agr. Ext. Serv., 
Clemson Agr. College, Clemson, S. C., Misc. 
Cir., March 1954.

Anderson and Taylor, Two New Wheat 
Varieties," Agr. Exp. Sta., Clemson Agr. Col
lege, Clemson, S. C., Cir. 92, Nov. 1953, W. 
R. Baden and E. B. Eskew.

",Burley 2, A New Improved Variety o f To
bacco." Agr. Exp. Sta., Univ. o f Tenn., 
Knoxville, Tenn., Cir. 110, March 1953, H. E. 
Heggestad and M. 0 . Neas.

",Field Crops Seeding Guide," Agr. Ext. 
Serv., Univ. o f Tenn., Knoxville, Tenn., 
Leaf. 133, Dec. 1953.

"Forage Production In Oak Woodland As 
Influenced by Removal o f Tree Cover," Agr. 
Exp. Sta., Texas A & M. College, College 
Station, Texas, Prog. Rpt. 1661, March 1954, 
P. T. Koshi, R. A. Darrow and W. G. McCully.

"The Establishment o f Dallisgrass," Agr. 
Exp. Sta., Texas A. & M. College, College Sta. 
tion, Texas, Prog. Rpt. 1662, March 1954,
E. C. Holt and H. C. Hutson.

"Yield o f  Cotton Varieties At Chillicothe, 
1951-53," Agr. Exp. Sta., Texas A. & M. 
College, College Station, Texas, Prog. Rpt. 
1663, April 1954, J. R. Quinby.

"Cotton Variety Tests at Lubbock., 1951-53,” 
Agr. Exp. Sta., Texas A. & M. College, Col
lege, Station, Texas, Prog. Rpt. 1664, April 
1954, L. L. Ray and D. L. Jones.

",Buffelgrass,’’ Agr. Exp. Sta., Texas A. & M. 
College, College Station, Texas, Prog. Rpt. 
1667, April 1954, E. C. Holt and E. C. Ba
shaw.

"Perennial Warm-Season Grass Test, Winter 
Haven, 1952-53," Agr. Exp. Sta., Texas 
A. Gr M. College, College Station, Texas, Prog. 
Rpt. 1675, April 1954, C. S. Hoveland.

"Sorghum Varieties For North-Central 
Texas," Agr. Exp. Sta., Texas A. Gr M. College, 
College Station, Texas, Prog. Rpt. 1681, May 
1954, A. A. Baltensperger and D. 1. Dudley.

"Frisco Wheat," Agr. Exp. Sta., Texas 
A. Gr M. College, College Station, Texas, Prog. 
Rpt. 1682, May 1954, I. M. Atkins.

"Growing Asparagus In Vermont,” Agr. 
Exp. Sta., Univ. o f Vt., Burlington, Vt., 
Pamph. 30, April 1954, R. Hopp.

"Sugar Beet Culture in the North Central 
States," USDA, Wash., D. C., Farmers’ Bui. 
2060, Feb. 1954, J. G. Ull.

"How to Grow Longleaf Pine," USDA, 
Wash., D. C., Farmers’ Bui. 2061, Jan. 1954, 
H. H. Muntz.

"Grass . . .  The Rancher’s Crop," USDA,

Ruth was a bit envious., “What’s this 
I hear,” she asked, “about your having 
a seductive perfume to snare the men?”

“That’s right,” Grace answered. “I 
cook corned beef and cabbage for 
them.”

Wash., D. C., Leaf. 346, Jan. 1954, J. S. 
McCorkle.

"Rhubarb Production, Outdoors and In," 
USDA, Wafh., D. C., Leaf. 354, Feb. 1954, 
V. R. Boswell.

"Growing Table Beets," USDA, Wash., 
D. C., Leaf. 360, Feb. 1954, V. R. Boswell.

"Abaca, a Cordage Fiber,” USDA, Wash.,
D. C., Agr. Monograph 21, Oct. 1953, B. B. 
Robinson and F. L. Johnson.

Economics
"Connecticut Vegetable Industry And Its 

Outlook For 1954,” Dept, o f  Agr., Hartford, 
Conn., Bui. 129, April 1954.

"Market Prospects for 1954 Cigar-Binder 
Tobacco Crops," Agr. Exp. Sta., Univ. o f 
Conn., Storrs, Conn., Prog. Rpt. 5, May 1954, 
A. W. Dewey.

"Making Your Farm Pay," Agr. Ext. Serv., 
Kansas State College, Manhattan, Kansas, Cir. 
226, June 1953, H. C. Love and J. H. Coo- 
lidge.

"Indexes o f Prices Paid by Montana Farm
ers and Ranchers, 1935— 1952,” Agr. Exp. 
Sta., Mont. State College, Helena, Mont., Bui. 
492, Nov. 1953.

"An Analysis o f the Market News Service 
in Ohio," Agr. Exp. Sta., Wooster, Ohio, 
Res. Bui. 744, May 1954, F. B. McCormick• 

"Factors Affecting Cotton Planting For 
Mechanized Production," Agr. Exp. Sta., Okltt- 
A. Gr M. College, Stillwater, Oklu., Tech. Bui. 
T-50, May 1954, J. G. Porterfield, E. W. 
Schroeder, and E. M. Smith.

"Barley . . . What to do with it?" Agr. 
Ext. Serv., Oreg. State College, Corvallis, Oreg., 
Ext. Cir. 560, Jan. 1954.

"Mr. Dairyman: There are ways to improve 
your farming. Here are some suggestions . . .  ."  
Agr. Ext. Serv., Pa. State Univ., State College, 
Pa., Spec. Cir. 14, Feb. 1954.

"Farmers’ Conceptions and Plans for Eco
nomic Security in Old Age," Agr. Exp. Sta., 
Univ. o f Wis., Madison, Wis., Res. Bui. 182, 
Sept. 1953, W. H. Sewell, C. E. Ramsey, and 
L. J. Ducoff.

"Experiments in Harvesting and Preserv
ing Alfalfa for Dairy Cattle Feed,” USDA, 
Wash., D. C., Tech. Bui. 1079, Feb. 1954.

"Annual Report On Tobacco Statistics, 
1953," USDA, Wash., D. C., Stat. Bui. 138, 
Dec. 1953.

"Potato Prices," USDA, Wash., D. C., Stat. 
Bui. 140, March 1954.

“What kind of pies you got?” said 
the man in a restaurant.

“I ’ve dust dot abble and cherry left,” 
replied the husky-voiced waitress.

“You got laryngitis?”
“No— dust abble and cherry.”
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Potash Pays on Forage . . .

{From page 10)

from 81 to 69% ladino clover. From 
October 1951 (end of second crop year) 
to the spring of 1952, the ladino 
dropped from 69 to 30%.

T a b l e  I I .— P o t a s h  i n  P o u n d s  K 20  P e r  
A c r e  R e m o v e d  i n  F i r s t  a n d  S e c o n d  
H a r v e s t  Y e a r  b y  L a d i n o  C l o v e r  a t  
Low  a n d  H i g h  L e v e l s  o f  A p p l i e d

k 2o .

Harvest
year

Low K jO High K*0

Ap
plied

Re
moved

Ap
plied

Re
moved

First........
Second.. .

0
0

67
26

200
150

102
75

AU plots received 100 pounds K2O when seeded.

From these observations the follow
ing conclusions may be made: (a) 
Ladino clover maintains itself well 
during the first crop year if adequately 
fertilized at seeding time, but the K 
content drops rapidly (2.3%  to 1.5% 
in three cuttings) and the ladino clover 
plants “go out” in the winter and early 
spring after the readily available potas
sium has been depleted (Table II ) ; (b) 
on a low K  fertility level the ladino 
clover was low in K content and was 
unable to survive the winter with suffi
cient vigor to compete with the in
coming blue'grass and bent grass; and
(c) on a high K  fertility level (150-200 
pounds K 20  per acre) ladino clover 
stands were maintained without serious 
decline until the third year.

During the spring of 1952 a marked 
decrease in the stand of ladino clover 
occurred on the highest potash plots. 
This decrease may be attributed to the 
rapid growth of the weedy grasses, bent 
grass and Kentucky bluegrass, during 
the cool spring months. It is thus evi
dent that even with high potash fer

tilization the ingress and dominance 
by the weedy grasses cannot be entirely 
prevented if they are not completely 
eradicated before seeding the ladino 
clover.

Timothy
The influence of a low potash level 

on timothy stands the first crop year 
was similar to that on ladino clover. 
Little or no reduction in per cent 
timothy was observed on low K  plots 
until after the first year, but from then 
on there was a rapid and continuous 
reduction. The per cent K in timothy 
dropped from 1.4 in the first cutting 
to 0.8 in the second cutting on the 
low K  plots. When K  as well as P 
was maintained at a high level, the 
timothy stands persisted until the third 
season. There was a marked reduction 
during the third season due principally 
to the increase in bent grasses after the 
first cutting. Timothy plants on low 
K plots were stunted, lacked vigor, and 
the leaves showed severe K  deficiency 
symptoms.

Timothy produces very heavy forage 
yields in the first cutting, and very 
little second growth is produced. This 
characteristic of timothy is thought to 
be responsible in part for the relatively 
short life of the stand at high fertility 
levels. Certainly there is little com
petition offered by timothy to the weedy 
grasses during the summer and fall 
period following this large first cut
ting.

Orchard Grass and B rom e Grass
The influence of potash on orchard 

grass and brome grass was similar. As 
with ladino clover and timothy, no ap
parent effect of reduced K level was 
observed the first year on the yield and 
stand of orchard grass and brome grass. 
The per cent K  dropped from 2.3 in 
the first cutting to 1.2 in the third for



June-July 1954 37

orchard grass and from 1.7 to 1.3 in 
the second cutting for brome grass. 
The decline in stand of orchard and 
brome grass after the first season, how
ever, was continuous but not so rapid 
as with ladino and timothy. At the 
low K  level, orchard and brome grass 
yields and stands were greatly reduced 
during the third crop year. Plants on 
low K lacked vigor, were much smaller, 
and showed severe K  deficiency symp
toms on the leaves. At high K levels 
(adequate phosphorus), orchard grass 
and brome grass accounted for more 
than 90% of the stands at the first cut
ting in the third year. Thus, these two 
grasses—orchard and smooth brome— 
when supplied adequate amounts of N, 
P, and K  are considered to be better 
competitors than timothy against weedy 
grasses. The rate of recovery and con
tinuous nature of plant growth are cer
tainly important factors in this com
petition. In contrast to timothy, orchard 
grass and brome grass characteristically 
produce much more aftermath than 
timothy throughout the summer and 
fall and thus offer greater competition 
to weedy grasses for light and moisture 
as well as for plant nutrients. At low 
K  this is especially true of orchard 
grass and to a lesser extent of brome 
grass as shown by the per cent of stand 
remaining at the end of the third crop 
year (31%  for orchard grass, 11% for 
brome grass, and 3% for timothy).

When adequate K was supplied, both 
orchard grass and smooth brome grass 
maintained good stands during the 
third year, and neither bent grass nor 
Kentucky bluegrass populations made 
important increases. This may ac
count for the fact that both smooth 
brome grass and orchard grass are de
sirable companion grasses with ladino 
clover. Orchard and brome grass may 
be beneficial to ladino by reducing the 
establishment of the weedy grasses, bent 
grass, and Kentucky bluegrass, which 
are serious K competitors with it.

This soil contained 40 pounds Truog 
phosphorus and over 2,000 pounds 
“fixed” phosphorus per acre. Yield in

creases produced by rates of superphos
phate were small. The efficiency of P 
removal in three years by the forage 
crops was important, equal to 183, 170, 
138, and 113% of the applied 50 
pounds P2O6 by orchard, brome, 
timothy, and ladino, respectively. It 
is evident that under the systems of 
management used with high N and K 
fertilization, the grasses studied were 
able to utilize appreciable amounts of 
“fixed” soil phosphorus. By the end 
of the third harvest year, the P content 
of the grasses grown on the 50-pound 
P2Oe plots had decreased. This de
crease in P content and P removal in
dicated that on this and similar soils 
50 pounds P2Os are not adequate for 
three years’ production of the forage 
grasses studied.

Practical Application of the 
Results

During the second and third year of 
this experiment it became apparent that 
Kentucky bluegrass and bent grasses 
were serious weed pests under the con
ditions studied. Also, it was apparent 
that the ingress of these weedy grasses 
was due, in large part, to stolons and 
underground rootstocks which were 
present before seeding time. Both of 
these weed pests are perennials and 
they produce rhizomes or stolons which 
are very difficult if not impossible to 
destroy by ordinary cultural practices. 
Unless all portions of these weedy 
plants are killed before seeding, vigor
ous growing stands of ladino clover 
will be unable to persist for more than 
two to three years. Frequent potassium 
applications that keep the supply of 
this element high will aid in extending 
the life of a ladino stand under these 
conditions but will not prevent the 
eventual dominance of weedy grasses.

Considering the efficiency with which 
improved forage grasses remove potas
sium from the soil, it was not possible 
to build up the reserves of this element 
in this soil. This factor, in addition to 
species competition for potassium and 
the absorption of luxury amounts of
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soluble K, points to the desirability of 
making split applications of K  ferti
lizer. Two, preferably three (one after 
each of three cuttings), applications of 
50 to 75 pounds K aO per acre are de
sirable for the faster growing improved 
forage species such as ladino clover,

orchard grass, and smooth brome grass.
The high P and K  removal by or

chard, brome, and timothy shows that 
liberal applications of both phosphate 
and potash fertilizers are a must for a 
successful grassland agriculture on most 
soils of the Northeast.

Fertile Soils— Less Erosion

FE R T IL E  soils suffer less from 
erosion than infertile soils. The 

healthy soils absorb rain water faster 
and in greater quantities because they 
are more porous, say soils specialists at 
the University of Wisconsin.

Fertile soils grow bigger crops which 
help cut down erosion in several ways. 
The heavier the crop growth, the more 
wind and water are slowed. These 
are the two greatest causes of soil 
erosion.

Crops also protect the soil against 
pounding action of rain. Rain hitting 
bare ground will cause the tiny soil 
particles to run together and actually

seal the surface of the soil, keeping the 
water from soaking in. Plant roots also 
bind the soil and hold it in place. 
Organic matter in the soil makes it 
more open and helps hold more water. 
Crops return this organic matter to the 
soil as they rot.

Lastly the crops themselves use 
water. A ton of alfalfa will use six 
inches of rain, making enough room 
right in the soil for that much more 
water.

Water is a natural resource just as 
soil. When water runs off, it not only 
causes erosion, but is a resource loss, 
the soils men conclude.

Cover Crops for Peach Trees

PEACH trees grow best when treated 
to a vigorous winter cover crop. 

That is the conclusion from a 10-year 
study of southern Delaware peach 
orchards, made by the University’s 
Agricultural Experiment Station.

The most satisfactory winter cover 
crop was a mixture of 70 pounds of 
rye and 30 pounds of vetch. Sowed 
September 1 and disced under in mid- 
May, this treatment encouraged good 
tree growth. It also reduced compe
tition for moisture and nutrients—im
portant during the growing season.

Halehaven was the peach variety 
used in the research, carried on at the 
Agricultural Substation in Georgetown.

Twelve different treatments on 384 
trees with various combinations of 
winter and summer cover crops all 
indicated that a tree will grow better 
with some cover than with constant 
clean cultivation.

Results also showed that the soil 
should be well fertilized before sowing 
a cover crop. In this case, 300 pounds 
of a 2 2̂-10-10 fertilizer were applied 
each year to the area sown to rye-vetch.

In general, the treatments that gave 
the best tree growth the first five years 
also resulted in the largest trees at the 
end of the experiment. These trees 
also produced the most fruit.
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Fertility Increases Efficiency. . .

(From page 12)

early August, some water in addition 
to that measured was extracted from 
the soil.

Increased Root Growth

Research studies1 have shown that 
the root development under fertilized 
crops is greater in amount and pene
trates to greater depths. Thus, corn 
grown on plots with full treatment had 
the root development sufficient to take 
water at a greater rate, and since its 
roots penetrated to greater depths it 
had a greater supply available from 
which to draw water than was the 
situation for the shallow-rooted corn on 
the unfertilized soil. On August 17 
only one inch of available water re
mained in the .42 inches of soil under 
the fertilized corn. Under the un
fertilized corn there were 4J4 inches of 
available water in the same depth.

The corn on the soil with full treat
ment was grown in a rotation of corn- 
wheat-2 years meadow, with grain and 
hay crops removed. Average yields for 
the last 6 years were: corn, 100 bushels; 
wheat, 23 bushels; and hay, 2.1 tons 
per acre. Corn on the unfertilized soil 
was in a rotation of corn-oats with only 
grain removed. The removal of nutri
ents by the crops of this latter rotation 
has not been high since the yields dur
ing the last 6 years have averaged only 
23 bushels of corn and 6 bushels of 
oats per acre. This same 2-year rota
tion, but on soil with full treatments 
and sweet clover for green manure, has 
averaged 98 bushels of corn and 37 
bushels of oats per acre. The yield in
crease in bushels per acre was not the 
only difference in favor of full treat
ment. Corn in both the 2- and 4-year

* Strong Roots M ake High Corn Yields, H . J .  
Snider. B etter Crops W ith  P lan t Food, Vol. 
X X X V I I ,  N o. 7 , pp. 17-19.

rotations on soil with full treatments 
shelled 79 per cent grain, whereas on 
the untreated soil it shelled only 70 
per cent grain.

For full treatments on these plots, 5 
tons lime, 1,000 pounds rock phosphate, 
100 pounds muriate of potash were re
quired. Also, 300 pounds 3-12-12 
starter per acre plus 100 pounds nitro
gen on the 4-year system corn and 66 
pounds nitrogen on the 2-year system 
corn with the sweet clover plowed 
under were used. After the first round 
of the rotation, additional potash and 
phosphate were required. The 4-year 
rotation with 2 years of hay required 
more additional potash and phosphate 
than did the 2-year rotation with only 
grain removed.

Lost in Runoff

Nearly one inch of the scant supply 
of rainfall during the past season was 
lost in runoff from the plot in corn on 
untreated soil, whereas with full treat
ment the loss was only 14 this amount.

The average rainfall during the corn 
season for the last 6 years has been 
19.84 inches. Of this amount, 2.72 
inches appeared as runoff, which caused 
2.25 tons per acre erosion under corn 
on untreated soil. With full treatment 
and the 2-year system, runoff was 0.88 
inch and erosion 0.85 ton per acre; 
with the 4-year system runoff was 0.60 
inch and erosion 0.56 ton per acre.

The full soil treatments have been 
effective in creating conditions that 
reduce runoff and erosion and they 
have substantially increased crop yields. 
By developing a more dense and a 
deeper root system, the effective reser
voir in the soil from which water could 
be withdrawn in times of drought was 
increased, thus providing for the in
creased amount of water required for 
high yields.



4 0 B e t t e r  C r o p s  W it h  P l a n t  F ood

Surveying California Citrus . . .

(From page 22)

Leaf analysis values for potassium in 
the San Diego County lemon grove 
survey are charted in Fig. 4. The per
centage of samples with leaf potassium 
falling below 0.51% K in the Escondido 
area was about 8% , in the El Cajon 
area 11% , and in the Fallbrook area 
22% . This noticeably greater percent
age of samples falling below 0.51% in 
the leaves in the Fallbrook area groves 
may well be due to the phosphorus fer
tilizer applications made quite gen
erally in this area a few years prior to 
the survey. The phosphorus fertilizer 
program without accompanying potas
sium fertilizer applications may be caus
ing the lower levels of leaf potassium 
in these groves. It is quite probable 
that lemon groves showing the low leaf 
potassium in this range (0.50%  K and

below) will respond to applications of 
potassium fertilizer. About 48%  of 
the total leaf samples taken in this sur
vey fell into the 0.51% to 0.70% K 
range. From a limited amount of field 
plot work accomplished thus far, it is 
felt that some lemon groves within this 
range will respond to potassium fer
tilizer applications.

More extensive field plot studies with 
potassium fertilizer on lemon groves 
showing leaf readings in the lower 
range are now being conducted. In 
these studies leaf analyses will be made 
concurrently with the collection of data 
on yield, fruit size, and citric acid 
content.

Summary

Examination of the data now avail
able from a number of sources indi-
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cates in the case of oranges that:

1. Phosphorus leaf levels of less than
1,000 ppm. or 0.10% have been 
mentioned as indicating phosphorus 
deficiency. About 18% of the or
ange groves sampled fell within this 
zone of possible deficiency, Ventura 
County showing the highest percent
age (3 7 % ) in this category.

2. Potassium leaf levels below 0.60% 
potassium are in a range where some 
type of benefit from potassium fer
tilizer application is a good possi
bility, and if the leaf level falls be
low 0.40% potassium some visual 
disturbances in the tree may even be 
observed.

3. A relatively high percentage (35% ) 
of the groves sampled in the survey 
fell below this leaf potassium level 
of 0.60%.

In the case of lemons, indications are 
that:

1. Phosphorus leaf levels of 0.08% P 
or below are associated with ab
normal foliage conditions on the 
trees and reduced yields, and in 
these cases phosphorus fertilizer ap
plications are quite likely to greatly 
increase yield and improve tree con
dition.

2. In the San Diego County survey, 
7%  of the groves sampled showed 
leaf phosphorus levels of 0.08% P

or below, at which need for phos
phorus fertilizer is quite definite, 
and 26%  of the groves fell in the 
range 0.081-0.100% P within which 
it is probable that some response to 
phosphorus fertilizer application may 
be obtained.

3. Samples with leaf potassium levels 
of 0.50% K  or below were found 
to comprise about 11% of all sam
ples in the survey and in the Fall- 
brook area 22%  of the leaf samples 
were in this low range, probably due 
to previous use of phosphorus fer
tilizers and omission of potassium 
fertilizer.

4. In lemon groves with leaf potassium 
levels of 0.50% K  or below, the 
probability of response to potassium 
fertilizer is good, especially if any 
phosphorus need is first met.

References
(1) “Potassium and Phosphorus Status of 

California Citrus Orchards as Indicated 
by Leaf Analysis Surveys” by H. D. 
Chapman and Forrest Fullmer— Citrus 
Leaves, February 1951.

(2) “A Field Response of Citrus to Phosphorus 
and Potassium Fertilization” by D. G. 
Aldrich and J. J. Coony—Proceedings 
American Society of Horticultural Sci
ence, Vol. 59, 1952.

(3) “Orange Fruit Sizes” by E. R. Parker 
and Winston W. Jones—^California Agri
culture, March 1950.

(4) “Phosphatic Fertilizers on Valencias” by 
T. W. Embleton, J. D. Kirkpatrick, and
E. R. Parker—California Agriculture, No
vember 1952.

Mister Motorist. . .
(From page 5)

either direction chalked up 2,760 deaths 
and 170,000 injuries in 1952, while the 
sorrow sums for 1953 were 3,160 deaths 
and 177,000 injuries during a turning 
period. Skidding cases increased last 
year over 1952, being the reason for 
2,120 deaths and 62,000 injuries. It 
may be interesting to observe that figures 
show deaths in car collisions where one 
of the vehicles was stationary or parked 
by the roadside amounted to 1,500 in 
1952 and 1,120 in 1953. This may have

cut the smash force and may not have 
put quite so many persons in hazard, 
but it’s not happy to contemplate ex
cept as a salvage job for some garage.

We build superhighways and put a 
multitude of signs and cogent warnings 
on them. We spend public funds to 
make roads straight and safe at turns 
and crossings. Yet the casualties mount 
higher on these roads than they do on 
curving country lanes and obscure and 
poorly marked spots. The only answer
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to that situation is reduced speed and 
careful driving all the way all the time.

Now take the weather conditions. 
Statistics show that in rain, fog, and 
snow about 18 per cent of the 1953 
highway deaths occurred and about 20 
per cent of the non-fatal cases. That 
left 82 per cent of the deaths and 80 
per cent of the injury cases taking place 
on clear, bright days of excellent vision 
and good surface conditions. Inasmuch 
as so many happy families choose nice 
days to make visits or go on picnics, 
this is not so pleasant to think about 
either.

AL E R T  and purposeful folks in our 
rural areas are trying their level 

best to make funeral processions and 
hospital visits less of a necessary end to 
motor transportation and motor power 
in general. Extension engineers and 
educators and the rousing local efforts 
of village chambers of commerce and 
Future Farmer chapters try to focus 
attention on the problem in all its 
aspects.

These forces try to call attention to 
the constant need for careful checking 
of both the drivers and the automobiles 
and trucks. Some of them even join 
police and other safety people in con
ducting regular systematic observations 
of the mechanical conditions of vehicles 
and pointing out threats hidden under 
the hood or in the brakes or the steer
ing wheel connections. That they are 
doing and will continue to do worth
while, noteworthy service is not gain
said. But we always come back to the 
original question that puzzles us all— 
is that going to be enough?

Familiarity breeds contempt. We 
who live in this rushing age and have 
wide command of such mighty instru
ments of power are lulled into a coma 
of indifference. Back there when we 
first began to handle the wheels and 
throw the clutches and pedal the gas 
we were rather timid and deliberate 
about it all. We had so many, many 
years behind us of nothing but horse
power in the flesh and sinew of drafters

and trotters—or in patient oxen, or 
stubborn mules—that we passed into 
the era of internal combustion horse
power with some misgivings and a lot 
of respect for it.

THEN, of course, our highways were 
muddy and rough and gravelly. 

Hills were steep and curves long and 
winding, masked in trees and brush. No 
smart windshield wipers and cloth- 
waving station attendants were near 
at the next crossroad to inspect us and 
check our equipage and the state of the 
nation in general. The country stores 
carried no kegs of beer or flagons of 
whoop-te-doo to quench our thirst and 
add new zip to our nerves for the rest 
of the journey. I ’ll say conditions were 
different in the days of the tin lizzie 
and its breathless haste at 20 miles per.

Naturally, there must have been 
numerous accidents even in those primi
tive times of transportation in motor 
vehicles, but inasmuch as the horse
power was very much lower and the 
roads seldom invited speed anyhow, a 
few bruises and contusions and missing 
false teeth and eyeglasses were the 
usual extent of the damage. As I recall 
it, the only real private car racing that 
went on was on the elapsed time basis. 
I  had an uncle who ran his gilt- 
trimmed, high-seated Reo on a pacing 
excursion from our largest city to the 
state capital city. The distance of 90 
miles was made by him in eight hours. 
He was required by the rules to stop 
and register at a designated livery 
stable in every other hamlet he rattled 
through. Had these kind and coopera
tive liverymen been consulting their 
crystal globes they might have turned 
down the invitation by the motor club 
to keep tally on the deal. Eventually 
all the traveling men forgot about their' 
favorite driving nags and phaetons and 
stopped no longer to pick up some 
farmer’s daughter along the dusty roads 
to show off the glory of their equine 
ensemble.

Another vital reason why the original 
devotees of the motor car seldom
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crashed or smashed in a complete 
fashion was that riding therein in those 
pioneer days was a wearisome under
taking. After a few miles of relaxing 
and vigorous outdoor enjoyment, a tire 
went flat, or some dashed-ding engine 
bother broke out, or the lights went bad 
at twilight in the uncertain acetylene 
systems then prevailing. The roads 
were seldom very well marked. That 
meant stopping at almost every country 
crossroad to inquire if there were any 
“best” roads to somewhere. All this 
elementary business deprived the sly 
demon of speed mania from taking a 
strange hold on the chap in linen duster 
who grimly grasped the high steering 
lever. His generation never had any 
incentive or stimulus to “step on her 
hard.”

Then we mustn’t overlook the bi
cycle. Back then the only real road- 
burners were those who mounted the 
bicycles and did their own accelerating 
with foot power and leg muscles. Of 
course, a good share of their locomo
tion was pushing their bikes up some 
hill or carrying them across some 
marshy places. That took the tuck out 
of roadsters plenty and set no stage 
for a general spurt into the tantalizing 
realm of speeding. It helped fix more 
firmly the attributes of slow motion and 
relative freedom from spills and thrills 
via the harnessed quadrupeds.

SO today we have at least three gen
erations who were born too late to 

be cautious. They can’t assimilate some 
experiences shared by their elders in 
matters of getting there without undue 
chance of extermination. About the 
only classic of their elders’ time that 
had any remote relation to the horse- 
and-buggy era’s dangers was De 
Quincy’s famous essay on “A Vision 
of Sudden Death.” Compare the car
nage of that dramatic incident on the 
road with the slaughter in the “Charge 
of the Light Brigade” and you at once 
see clearly what the situation was. 
Old-timers then felt reasonably safe in 
the vehicles of the day and regarded a
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cavalry charge or a duel of artillery as 
far more apt to cause sudden death.

But not so today. I imagine the 
average conscript and recruit for field 
service has about as good or better 
chance to escape death than the family 
man and his dear ones starting on a 
happy journey behind the tumultuous 
modern automoble. As the common 
comment runs: “That shouldn’t hap
pen to a dog.”

T O respect and fear any power is 
getting to be a sort of lost art. That 

seems to go with religion too, I might 
add, and perhaps it has a much closer 
tie than we imagine to what happens 
to the careless ones. I earnestly feel 
that when one loses that amazement 
and awe over anything fresh and new 
and untried and novel which so many 
of our elders had, we at once acquire 
the germs of mania and recklessness.

Probably the virus is lodged in the 
mental structure of our youngsters al
most at birth—or anyhow at first con
sciousness of events. They take their 
rides in motor cars instead of baby car
riages and some of them inadvertently 
are actually born in taxicabs.

Hence to lay grave charges entirely 
at the whirlwind careening flings of 
gaudy youth and their accident toll on 
the highways, we ought to realize that 
we brought them up with one hand on 
the wheel and both feet on the accelera
tor—both physically and spiritually.

I think I have seen a few of these 
juvenile comic spreads in booklet form 
that try to tackle the safety subject, and 
against tough odds, try to preach cau
tion and moderation to the juvenile 
drivers. But over and against them are 
“space flyers” and distance destroyers 
of many kinds with weird and exciting 
tales to unfold in bedtime stories and 
Sunday newspapers.

At the other extreme in age classes 
are the sixtyish and older persons who 
insist on testing their reflexes on public

roads, much to the hazard of the traffic 
in general. These persistent codgers 
have a none too good statistical record. 
All youth under 18 years caused about 
4 per cent of the 1953 auto deaths and 
3 per cent of non-fatal accidents. Yet 
persons driving at 65 or over have 2,330 
deaths and 60,000 accidents, or a 
slightly higher percentage of the total 
last year than the teen-agers. Youth 
from 18 to 24 years of age, however, 
beat both these other classes for casual
ties. They account for 21 per cent of 
the highway killings and 17 per cent of 
the injuries.

These older parties lived through the 
age of slow motion, to be sure, but it’s 
their physical infirmities rather than 
their criminal carelessness as such that 
lands so many of them upside down. 
To “know your own strength” is im
portant, but to realize your weakness is 
safer for all concerned. I have a grudge 
against the fellow of my age class who 
clings to the wheel because he hates to 
admit that he’s a public nuisance be
hind a public risk. Besides, it’s easier 
to let a competent driver do all the 
work and let you relax and scan the 
scenery, including the pretty gals.

rJ summing up the case, one author
ity puts it this way: “Violation of the 
rules of the road is a prelude to dis

aster, and so are gross carelessness and 
the wilful abuse of highway etiquette. 
Though it is not our function to ana
lyze or moralize more deeply, the con
clusion is obvious. In most accidents, 
the guilty party is man and not ma
chine, mind and not motor, reflex and 
not roadway.”

As vacations begin in our broad land, 
let’s be strict and cautious ourselves, 
and pray hard that the other fellow 
with too much booze and too little 
brains doesn’t happen along the high
way at the same time as we do. We can 
keep on trying to stop them from turn
ing the glory road into a gory one.
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What’s new in Naugatuck

PHYGON* promises
more benefits-as rodent repellent

...m int

fungicide

As a seed protectant, Phygon has delivered many marketable bene
fits to growers of alfalfa, beets, corn, peas, pepper, rice, sorghum, 
spinach, swiss chard, tomatoes. Now, according to U .S . Fish and 
Wildlife Service, stored Phygon-treated seed has m ouse-resistant 
properties.

As a fungicide, P h y g o n -X L  has proved equally successful in 
improving such crops as apples, peaches, cherries, tomatoes as well 
as many ornamentals. Now it has solved a long-standing peppermint 
oil problem by providing excellent control of mint rust without leav
ing undesirable residue in the o il extract.

Naugatuck is proud of these two new additions made to Phygon’s 
remarkably versatile list of accomplishments.

x t  One in a series of advertisements demonstrating Naugatuck’s continuing---
effort to introduce new and better products for agricultural and related uses.

Naugatuck  Chemical
Division of United States Rubber Company 

ELM  S TRE ET,  N A U G A T U C K ,  C O N N E C T I C U T

producers of seed protectants, fungicides, miticides, insecticides, growth 
retardants, herbicides: Spergon, Phygon, Aramite, Synklor, MH, Alanap.

s o b a n n i v e r s a r y

V
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FREE LOAN OF EDUCATIONAL FILMS

The Am erican P otash  In stitu te  will be pleased to  loan to  educational 
organizations, agricultural advisory groups, responsible farm  associa
tion s, and m em bers o f th e  fertilizer trade th e  m otion pictures listed 
below. This service is free except for shipping charges.

FILMS (ALL 16 MM. AND IN COLOR)

The Plant Speaks Thru Deficiency Symptoms (Sound, running time 25 min. 
on 800-ft. reel.)

The Plant Speaks, Soil Tests Tell Us Why (Sound, running time 10 min. on 
400-ft. reel.)

The Plant Speaks Thru Tissue Tests (Sound, running time 14 min. on 400-ft. reel.) 
The Plant Speaks Thru Leaf Analysis (Sound, running time 18 min. on 800-ft. reel.) 
Save That Soil (Sound, running time 28 min. on 1200-ft. reel.)
Borax From Desert to Farm (Sound, running time 25 min. on 1200-ft. reel.) 
Potash Production in America (Sound, running time 25 min. on 800-ft. reel.)
In the Clover (Sound, running time 25 min. on 800-ft. reel.)
In Canada: The Plant Speaks Thru Deficiency Symptoms 

The Plant Speaks, Soil Tests Tell Us Why 
The Plant Speaks Thru Tissue Tests 
The Plant Speaks Thru Leaf Analysis 
Borax From Desert to Farm  
Potash Production in America

DISTRIBUTORS

Northeast: Educational Film Library, Syracuse University, Syracuse 10, N. Y .

Southeast: Vocational Film Library, Department of Agricultural Education, 
North Carolina State College, Raleigh, North Carolina.

Lower Mississippi Valley and Southwest: Bureau of Film Service, Department 
of Educational Extension, Oklahoma A & M  College, Stillwater, Oklahoma.

Midwest: Visual Aid Service, University Extension, University of Illinois, 
Champaign, Illinois.

West: Department of Visual Education, University of California, Berkeley 4, 
California.

Department of Visual Education, University of California Extension, 
405 Hilgard Ave., Los Angeles 24, California.

Department of Visual Instruction, Oregon State College, Corvallis, Oregon. 
Bureau of Visual Teaching, State College of Washington, Pullman, Wash

ington.
Canada: Canadian Film Institute, 172 Wellington Street, Ottawa, Ontario.
For the Province of Ontario: Distribution Services, Ontario Agricultural College, 

Guelph, Ontario.
IMPORTANT

Requests should be m ade well in advance and should include inform a
tion  as to  group before which the film is to  be shown, date of exhibition  
(alternative dates if possible), and period of loan.

Request bookings from your nearest distributor.
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A young man who had just received 
his degree from college rushed out and 
said, “Here I am, world; I have my 
A.B.”

The world replied: “Sit down son 
and I ’ll teach you the rest of the alpha
bet.”

Sadie— “When I get married I am 
going to be a real good wife to my 
husband. I'm going to learn how to 
cook and I’ll darn my husband’s socks 
and when he comes home at night 
after a hard day’s work at the office, I’ll 
light his pipe and bring his slippers. 
Now what else could a husband ex
pect?”

Ruthie— “Nothing, unless he is evil 
minded.”

Mrs. Flanagan: “Good morning,
Mrs. Murphy. You’re looking fine this 
morning.”

Mrs. Murphy: “I ’m sorry I can’t say 
the same for you, Mrs. Flanagan.” 

Mrs. Flanagan: “You could if you 
were as big a liar as I am, Mrs. 
Murphy.”

# # *

Aunt Mandy had just given birth to 
her sixteenth child. A rather prim 
young social worker was remonstrating 
with her over the size of her family 
in relation to her economic status. 
Aunt Mandy was having none of it.

“Yes ma’am, ah understands,” said 
Aunt Mandy, “But that birth control is 
all right for you single folk . . . I ’se 
married.”

Two men, looking for odd jobs, 
called on a lady who was noted for 
her charitable work. She gave them 
some cleaning work, including carpet 
beating. She went out and saw one of 
them turning hand-springs all over the 
back yard while his mate was helpless 
with laughter.

“How clever,” said the lady of the 
house. “I wonder if he would do that 
at a children’s party I ’m running.” 

“Dunno, lady,” said the merry one. 
“I don’t think he’s ever been hit on the 
shin with a broom handle before.”

Man on beach: “I ’m trying to find 
out which one of you fellows just 
rescued my mother-in-law from drown-
• 99m g.

Lifeguard: “Control yourself, pal. 
We’re four to your one.”

# * #

She: “Sheriff, your new son-in-law 
marched up to the altar as though he 
had lead in his pants.”

Sheriff: “He did.”

Wife to husband: “I scratched the 
front fender a little, dear. If you want 
to look at it, it’s in the back seat.”

The chairman’s introduction was 
such a eulogy that the speaker looked 
bewildered as he stood up. “Ladies 
and gentlemen,” he began, “I can 
hardly wait to hear what I am going 
to say.”
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In 1862, when John W . Searles, a prospector, 
staked mining claims on Searles Lake in Califor
nia's Mojave Desert, he little knew he had dis
covered the richest natural deposit of diversified  
chemicals the world has ever known. In ensuing 
years triumphs in chemical engineering have en
abled American Potash and Chemical Corpora
tion to win from this vast dry lake bed millions of 
tons of basic chemicals vital to twentieth century 
life . . .  p o t a s h ,  one of the three plant foods neces
sary to maintain our agricultural economy, b o r a x ,  

BORIC ACID, SODA ASH, SALT CAKE, BRO M IN E and 
l i t h i u m  c a r b o n a t e  used in the manufacture of 
glassware, ceramics, paper, enamelware and a 
countless array of consumer products. Constant

improvement of the company's manufacturing pro
cesses at Trona, coupled with enlarged and mod
ern research and development facilities, guarantee 
you a uniform and high quality source of supply.

American Potash & Chemical Corporation
Offices •  3 0 3 0  W ost Sixth S treet, Lot A ngeles 5 4 ,  C aliforn io

•  12 2  East 42 n d  Stroo t, Now York 1 7 , Now York

• 2 1 4  W alton  Building, A tlon ta  3 ,  G o org ia  

Plants • Trona ond Los A ngolas, C alifo rn ia

• B O R A X  • P O T A S H  • S O D A  A S H  • S A L T  C A K E  • L I T H I U M  & B R O M I N E  C H E M I C A L S  
and a diversified line of specialized AGRICULTURAL, REFRIGERANT and INDUSTRIAL CHEMICALS
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L e t 9s h a ve  m o re  ...
Schoolin’

WH EN EV ER the public schools reopen in the tangy autumn in 
our old valley, I think of many fine friends and relations of mine 

who were denied the luxury and necessity of “considerable schoolin’.” 
Most of the girls and fellows of that generation took what schoolin’ 
they could get right handy, as long as it didn’t interfere with ambition 
to be up and doing so that romance might flower without being 
nipped in the bud. Looking backward now I am sure that all of 
them would have been far better off as the years lengthened had 
they braced themselves and put their shoulders to the wheel so as to 
acquire more education and the advantages that seem to go along 
with it.

But you have to remember in scan
ning those long-gone opportunities that 
much of the education being dispensed 
in general schools was a little mite like 
frosting on a cake, which tastes nice 
while you nibble at it but somehow 
fails to give you that old substantial 
nutrition to carry you through the day’s 
grind and turmoil.

Most of us liked our classes in lan
guage, history, literature, mental arith

metic, civics, and a tiny dash of what 
they called science in those times—ele
mental physics and bad-smelling chem
istry. The graduate was provided with 
a thin layer of the classics, so that we 
could repeat quite long passages from 
Shakespeare, M ilton, Hawthorne, 
Washington Irving, Goldsmith, Dry- 
den, Coleridge, Tennyson, and several 
works on mythology and knight er
rantry. There’s no doubt in my mind

3
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that this was the only possible introduc
tion most of us would ever have re
ceived to the sages and poets of the 
English language. I hold the utmost 
reverent respect indeed for some of 
those fine teachers we had, most of 
them young women with either normal 
school or college training. I can see 
them yet, prim and demure, tight- 
waisted, high-collared, their brows made 
deep and scholarly by the upright pom
padour hairdo of those late Victorian 
years. Yet betimes they broke forth in 
girlish merriment at some blundering 
yokel’s innate grasp of literary gems, 
and we took them to our hearts—we 
gauche and awkward kids—believing 
that these rather scared and often lonely 
kids themselves were the best combina
tion of literature and loveliness we had 
ever seen.

FEW  of us ever realized that these 
teachers were homesick and often 

bewildered and discouraged and that 
they spent long hours “boning up” for 
the daily ordeals with us. They had 
plenty to be discouraged about, too, 
for the wages were very small and 
chances for advancement often nil. 
About the only prospect ahead for them 
was to capture in our valley the heart 
of some young man beyond school 
years—and the sad truth is that few 
of these young teachers were invited 
into the society circles around us, so 
dates were doubtful and “pickups 
absolutely taboo.

Pray, why is it that we love to clothe 
the beauties and the marvels of the 
past—such as these—with rose-hued, 
mellow, and dramatic touches of tender
ness? I think it’s because we were 
young and observing and lighthearted 
and responsive, seeing the everyday 
things with wide-open eyes and minds. 
Much of these attributes and reactions 
we have since lost in the toughness of 
the times we have all experienced, leav
ing behind only those memories in 
sharp contrast to the skepticism and 
the critical habits which have too often 
plowed them under during our mature

lives. Those who showed us first where 
to find that symbolic “Pierian spring” 
and to quaff its dreamy, unrealistic 
waters have around their memorable 
and now vanished faces a certain halo 
akin to that of the saints—who also 
have usually been eroded by the floods 
of urgency and modernity.

1 DOUBT if those who taught com
mon schools forty years ago had 

ever dipped much into the humanities 
and psychology, or had any form of 
preparation to help them “get right and 
solid” with the pupils. Yet many here 
and there whom I recall most vividly 
had some inner light and mental radi
ance which drew and held up young
sters closely, lending strength to the 
subject matter these teachers handled.

One vigorous lady in particular 
stands bright and true in my back
ward thoughts. She was anything but 
beautiful or physically charming, hav
ing a broad, rather muddy and ordinary 
countenance; and she lacked the frills 
and accessories to attract attention. 
However, every morning before classes 
began and each noon interval her desk 
was a sort of loadstone for the pupils. 
She had humor and sympathy, wit and 
skill, an immense grasp of her subject, 
and a clear, definite, and logical mind— 
and she projected herself into the world 
of the young without evident strain or 
artificial effort. I don’t know where 
she came from or where she went after 
leaving us, but in her brief orbit 
through the realm where we lived she 
left something sustaining and encourag
ing to us all.

PROBABLY the sharpest difference 
then existing as contrasted with 

the educational field of the recent years 
was the financial and professional in
centives involved. Back when the 
school bells rang for us, it was gen
erally conceded that anything less than 
an eighth grade training was undesir
able. Beyond that level of learning, the 
high school course occupied the spot of
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the college today—while the taking of 
terms at an academy or a big university 
was the goal of perhaps one youth out 
of ten. In some towns the ratio was 
far less than that of those who thought 
it advisable to spend eight or ten years 
with books and lectures after they fin
ished “grammar school.”

To compete with a rising tide of 
youngsters in other times did not re
quire the breadth nor the depth of 
studious preparation. There just wasn’t 
as much accumulated knowledge any
how and the standards for getting and

holding a good-paying job (or a job 
that offered a career eventually) were 
seldom hitched directly to a college 
degree. So universal was the then pre
vailing idea that degrees were fine but 
not obligatory, I knew several good 
fellows who actually occupied well- 
paying technical jobs on state university 
staffs without ever finishing high school. 
I can cite you to campus buildings at 
some institutions of learning named 
after men who supervised courses and 
handed out diplomas and degrees with
out much more formal education them
selves than the common school afforded. 
Yes, you’ve guessed it—those were 
agricultural schools and agricultural 
professors; and I feel we are just as 
well justified in admitting their careers 
as we might be if they had been wear
ers of cap and gown.

Under those looser rules of collegiate 
standing, the old world rolled on as 
usual. Work was accomplished up to 
a point with perhaps less confusion and 
vague uncertainty in the air we breathe 
than at present. I doubt if it has been

proven that absence of higher learning 
or specialized training has really con
tributed overmuch to the tension and 
distraction and unrest. At least, it has 
seldom been shown that all our vast 
stores of newly accumulated knowledge 
and power—usually derived from spe
cialization—are safe guarantees of peace 
or stability.

It’s simply that to be highly trained 
and specialized these days is about as 
necessary as owning a car or a T V  set, 
provided you wish to hold up your 
head, earn inflated-level incomes, dwell 
in ultramodernized homes, and get 
domestic and foreign assignments as 
advisers and technical specialists to 
boards, commissions, and governments.

However, one still finds traces of 
material success achieved by non-aca
demic persons. In the corporation and 
promotion fields and the like, one still 
sees high-schoolers occupying big-name 
and high-bracket overseeing jobs. If 
one is highly aggressive, adaptable, and 
forceful, he can often make out with
out degrees. That is, there are places 
where strong plants will thrive and 
crowd out rivals, minus hothouse stimu
lation. But compared with former 
times, the path to power and renown 
usually leads one first through the 
laboratory and the campus. Quick 
short cuts are getting fewer.

FACING collegeward, most of our 
urban schools emphasize training 

for lifework, urging and prodding 
young minds to devote a larger portion 
of their formative years to constructive 
studies leading to degrees and personal 
development. A majority of today’s 
total college population springs from 
city environment—although sometimes 
in a strict ratio of school youth to popu
lation a few of the rural villages and 
townships rank pretty high in this 
respect.

Even yet, most of the poorer schools 
are found in the open country. Does 
the quality of the resulting education 

( Turn to page 42)



Red Apples Require 
Ralanced Nutrition

Bf W. 2>. MU, 3  W. SoutLich, Wad anJ  
$ .£ .S u d /

W HEN reaching for an apple do 
you pick the reddest one? When 

buying apples most housewives will 
select the reddest apples. Fruit growers 
of the Northeast are well aware of the 
sales appeal of the red fruit. However, 
many growers of McIntosh apples have 
difficulty in producing crops having a 
large proportion of highly colored 
apples. In years of large crops, poorly 
colored apples go begging, depress 
the general price level, or wind up in 
the cider mill. The production of a 
larger volume of highly colored apples 
is one of the major problems of Mc
Intosh growers in the Northeast.

A recent study conducted by the 
Massachusetts Agricultural Experi
ment Station has shown that different 
fertility treatments produced a range of 
28 to 79 per cent of fancy fruit in a 
commercial McIntosh orchard.

In the spring of 1949 a fertility ex
periment was initiated in a vigorous 
16-year-old McIntosh apple orchard. 
Ten different annual treatments of 10 
trees each were established. Three 
treatments consisted of ammonium 
nitrate applied at rates of 2, 4, and 6 
pounds per tree. There were three hay 
mulch treatments which received 70, 
140, and 210 pounds of hay per tree. 
The amount of hay for each mulch 
treatment was determined by the nitro
gen content of the hay. Sufficient hay 
was used to give amounts of nitrogen 
equivalent to the 2-, 4-, and 6-pound

1 Research Assistant Pomologist, Research Pro
fessor of Pomology, Research Professor of Chem
istry, and Research Professor of Agronomy, 
respectively, University of Massachusetts, Am
herst, Massachusetts.

ammonium nitrate treatments. One 
treatment was a combination of 2 
pounds of ammonia nitrate per tree 
plus 70 pounds of hay. Nineteen 
pounds per tree of a 7-7-7 fertilizer 
were applied to one treatment while 
another received 19 pounds of 7-7-7 
plus 2 pounds of ammonium nitrate. 
A final treatment of applying nitro
gen in the form of a urea spray was 
used. The urea spray applied about 
one pound of actual nitrogen per tree. 
The hay and the fertilizer were ap
plied annually as a band application 
under the drip of the branches of each 
tree in early April. The orchard has 
received applications of dolomitic 
limestone periodically to supply mag
nesium and calcium and to reduce the 
effect of sulfur spray materials on the 
soil.

Leaf samples were taken annually 
from each tree in late July for chemical 
analysis. Each year the nitrogen, phos
phorus, potassium, calcium, and mag
nesium content of the foliage was 
determined for each tree in all of the 
different fertilizer treatments.

One of the most revealing results 
of the experiment was the effect of 
the different treatments on the chemi
cal composition of the foliage. The 
potassium content of the leaves from 
the trees which received 4 and 6 
pounds of ammonium nitrate was sig
nificantly lower than any of the other 
treatments. The average potassium 
content for the three seasons, 1949- 
1951, was 0.88 and 0.85 per cent re
spectively for the 4- and 6-pound treat
ments. This is well below the gen

6



erally accepted critical level of 1 per 
cent, and the foliage from these trees 
showed typical potassium deficiency 
symptoms. Leaves of the trees treated 
with hay mulch had the highest potas
sium content, 1.39 to 1.56 per cent. 
The potassium content of the trees 
treated with complete fertilizer was 
nearly as high as the hay mulch trees, 
1.26 per cent, but when 2 pounds of 
ammonium nitrate were added to the 
complete fertilizer the potassium con
tent dropped significantly (1.17 per 
cent potassium). When nitrogen was 
applied as urea spray, potassium was 
not depressed to the extent as when 
applied as ammonium nitrate (1.24 per 
cent potassium). Hay mulch resulted 
in a greater increase in phosphorus con
tent of the leaves than the application 
of 7-7-7 fertilizer or other treatments.

The treatments which produced the 
highest leaf nitrogen were the 4- and
6-pound ammonium nitrate and the
7-7-7 fertilizer plus 2 pounds of am
monium nitrate. The hay mulch and 
the 2-pound ammonium nitrate trees 
had the lowest leaf nitrogen, while the 
urea sprayed trees were intermediate. 
The relationship of the nitrogen, phos

August-September 1954

phorus, potassium, calcium, and mag
nesium content of the foliage was 
interesting. With increasing leaf nitro
gen, potassium and phosphorus de
creased whereas magnesium and cal
cium increased. The amount of 
nitrogen which the trees received in 
the form of ammonium nitrate had a 
pronounced effect on the relative 
amounts of the other elements found 
in the foliage. This relationship of 
nitrogen to the quantities of other ele
ments shows how a continuous ferti
lizer program of high rates of nitrogen 
without the other required mineral 
nutrients can seriously upset the nu
tritional balance in apple trees.

The effect of the fertilizer treatments 
was fully as revealing on fruit color 
as on chemical composition of the 
foliage.

Shortly before harvest in 1950, 1951, 
and 1952 a random sample of 50 fruits 
was taken from each tree to determine 
red color. Fruits which had 50 per 
cent or more red color were considered 
to be U. S. Fancy. The per cent of 
each tree’s fruit grading U. S. Fancy 
was recorded and was compared to the 
fertility treatments. The effect of the

7
v.

Fig. 1 . Typical potassium deficiency symptoms o f M cIntosh apple leaves. Note the ashy gray 
bu rn  on the margin o f the leaf. High rates o f nitrogenous f e r t i l i z e r s  alone can produce sim ilar

symptoms on trees growing in Northeastern soils.
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treatments on color and the relation
ship between leaf nitrogen and potas
sium and fruit are shown in Table I.

T a b l e  I . — E f f e c t  o f  T r e a t m e n t  on 
N it r o g e n  a n d  P o t a s s i u m  R e l a t io n 
s h i p  a n d  F r u i t  C o lo r .

Treatment

Per cent 
dry weight

Fruit 
color 

per cent

N K
fancy
fruit

70 lbs. hay............... 1.88 1.45 71.3
140 lbs. hay............. 1 .86 1.56 79.5
210 lbs. hay............. 1.99 1.39 71.1
70 lbs. hay +  2 lbs. 

NH«NO,............... 2 .02 1.30 54.6
2 lbs. NH«NOj ........ 1.96 1.15 64.5
4 lbs. NH«NO»........ 2 .14 0 .88 28.3
6 lbs. NH«NO......... 2 .20 0 .85 30.2
19 lbs. 7 -7 -7 ........... 2 .02 1.26 56.1
19 lbs. 7 -7 -7  +  2 

lbs. NH«NO»___ 2.16 1.17 42.1
Urea spray............... 2 .06 1.24 55.8

3-year average, 1949—51

It is interesting to note that the poor
est colored fruit came from 4- and
6-pound ammonium nitrate treated 
trees and that these trees had the high
est leaf nitrogen and lowest leaf potas
sium. The best colored fruit came 
from the hay mulch trees which had 
high potassium and low nitrogen. The 
complete fertilizer treatment was inter
mediate in fruit color, but when addi
tional nitrogen was added to the com
plete fertilizer, both fruit color and 
potassium content of the leaf were 
reduced. It is possible that the fruit 
color for the complete fertilizer treat
ments would have been greater if 
sufficient potassium had been added to 
meet the demand created by the high 
rate of nitrogen applied. Studies are 
now being made to test this contention. 
The data showed that a definite rela
tionship existed between leaf nitro
gen and fruit color and leaf potassium 
and fruit color. With increasing leaf 
nitrogen, fruit color decreased; whereas 
with increasing leaf potassium, fruit 
color increased. The necessity of hav

ing the proper nitrogen-potassium re
lationship for the development of fruit 
color can best be shown by examining 
the data from the 4-pound ammonium 
nitrate treatment and the 7-7-7 plus 2 
pounds ammonium nitrate treatment. 
The leaf nitrogen for these two treat
ments is almost identical, but the 
potassium is much higher for the
7-7-7 plus treatment. Fruit color was 
greater from the treatment with the 
higher leaf potassium indicating that 
potassium plays an important role in 
the development of fruit color. In 
April 1953 some of the treatments were 
changed. The color of the fruit from 
trees which received high rates of nitro
gen and potassium was superior to 
fruit from trees which received high 
rates of nitrogen alone.

The authors recognize that fruit 
color is dependent upon more factors 
than tree nutrition but believe that 
nutrition plays an important role in 
determining the amount of fruit color 
which the tree is ultimately able to 
produce.

Yield records taken over the three- 
year period of the experiment indicated 
that the high nitrogen treatments pro
duced somewhat more fruit than the 
low and medium nitrogen treatments. 
However, the high nitrogen treatments 
produced the smallest volume of fancy 
colored fruit. This was particularly 
true for the 4- and 6-pound ammonium 
nitrate treatments. These treatments 
produced only 6.3 and 5.5 bushels of 
fancy fruit for the 3-year average (1949- 
51) whereas the 210-pound hay treat
ment and the 7-7-7 treatment pro
duced 11.5 and 9.1 bushels of fancy 
fruit.

In 1951 fruit firmness was deter
mined at harvest. The firmest fruit 
came from the trees which had low 
nitrogen and high potash. Fruit from 
high nitrogen-low potassium trees was 
considerably softer, indicating some
what shorter storage life.

The results of this experiment point 
out for growers of McIntosh apples 

( Turn to page 36)



Apply Fertilizers in Fall 
for Did Alfalfa, Grass Pasture, 

and Timnthy-Brume Fields
B , C J .

Soils Department, University of

OLD alfalfa fields which produced 
abundant crops of hay this past 

year have used up a lot of plant food. 
Why not “set the table” again this fall 
with a liberal topdressing of phosphate- 
potash fertilizer that will rejuvenate 
these fields and supply the plant food 
needed for next year’s crop?

For best results in Wisconsin we 
recommend getting the fertilizer on

C h a p m a n

Wisconsin, Madison, Wisconsin

by mid-September. We say apply mix
tures such as 0-10-30 or 0-12-36 at rates 
from 300 to 500 lbs. per acre. Where 
there has been any evidence of a boron 
deficiency, topdress with 0-9-27B or 
0-10-30B (B  stands for boron which 
is supplied in sufficient quantities to 
meet the requirements of alfalfa grown 
on fields deficient in this element.) 
In fact the extra cost of the fertilizer

This old a lfa lfa  field on the Roy Schlough and Sons* farm , Mazonianie, W isconsin, shows 
response to treatm ents with 0 -2 0 -2 0  applied as a topdressing in the fa ll o f 1 9 5 2 . The picture was 
taken in Ju ne 1 9 5 4 . W interkilling was had on the unfertilized ( le f t )  and weeds took over.

Y ie ld s: 0 -2 0 -2 0  at No fertilizer
5 0 0  lbs./A

1 9 5 3  ( 2  cuttings) 3 ,3 0 0  lbs. 2 ,1 0 0  Ihs.
1 9 5 4  (1 s t  cu ttin g) 2 ,9 9 5  "  6 6 0  "

Totals 6 ,2 9 5  lbs. 2 ,7 6 0  llis.

HHl

9
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Fig . 2* Close-ups showing the relative growth o f  a lfa lfa  from  the treated and untreated portions
o f the field shown in Fig* X*

to supply the element boron will 
amount to only $1.50 or so per acre and 
may be looked upon as insurance. 
(Boron deficiencies are more in evi
dence in seasons of prolonged dry 
weather.) Treatment with a fertilizer 
containing boron will frequently in
crease alfalfa seed production, even 
where there may not have been any 
apparent effect on the yields of hay. 
“Alfalfa yellows” due to leafhoppers 
working on the second crop is fre
quently mistaken for boron deficiency 
symptoms. Spraying alfalfa fields with 
an insecticide 10 days after the first 
cutting has been harvested is a posi
tive preventive of “yellows” due to 
leafhopper damage.

Testing your soil for available phos
phorus, potash, and boron will give a 
better idea of just what ratio of phos
phorus and potash to use and will cer
tainly be helpful in predetermining the 
need for boron. If your soil tests show 
a low phosphorus and as well, a low 
potash content, then it would be best 
to use a mixture such as 0-20-20. If 
deficient in boron, apply about 30 lbs. 
per acre of borax in addition to the 
0-20-20.

10-10-10 for Pastures or Old Brome- 
Timothy Fields

What about nitrogen for grass pas
tures or these old brome-alfalfa tim
othy fields? Wonderful results can 
be expected next year where 10-10-10(1) 
or other high nitrogen fertilizer is ap
plied on these pastures or old alfalfa 
hay fields that are running strong to 
brome or timothy. You can topdress 
late this fall or next spring. How 
much 10-10-10 per acre? We recom
mend 400 to 600 lbs. per acre. You’ll 
frequently double and even treble the 
production on your June grass pastures 
next spring or make an extra ton of 
hay and at the same time build up 
the phosphate-potash content of your 
soil that will carry over to the following 
year. This residual carry-over of min
erals will frequently stimulate the 
growth of the native clovers in these 
old grass pastures.

Yield data shown in Table I indicate 
that equally as good results can be ob
tained where 10-10-10 or 12-12-12 is 
applied in the fall as compared to

i  Any 1-1-1 grade of fertilizer such as 8-8-8,
9-9-9, 12-12-12 or 13-13-13 may be substituted for
10- 10- 10.
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Name and address of 
cooperator and soil type

Treatment and 
how applied

Yield in pounds 
dry matter

Pounds
increase

Hubert Kelter 
Black Earth 
Tama silt loam

500# 12-12-12  
Fall application

2787 1947

500# 12-12-12 
Spring application

2404 1564

No fertilizer 840

Elmer Goke 
Belmont 
Tama silt loam

500# 12-12-12 
Fall application

3016 1491

500# 12-12-12  
Spring application

3145 1620

No fertilizer 1525

Antone Adler 
Dane
Carrington silt loam

500# 12-12-12  
Fall application 
(1 clipping only)

5100 3225

500# 12-12-12  
Spring application 
(1 clipping only)

5625 3750

No fertilizer 1875

spring applications. On the Hubert 
Kelter farm the results were best from 
the fall-applied 12-12-12. In this case 
the grass got off to an earlier and more 
vigorous start in the spring. In fact 
it was ready for grazing several days 
ahead of the spring-treated portion. In 
the case of the Elmer Goke plots, the 
advantage for fall application was like
wise very much in evidence in the early 
period of grazing. Later on, the spring- 
applied 12-12-12 caught up and carried 
its dark green color for a longer period. 
The response on the Antone Adler plots 
was a little in favor of the spring-treated 
area. Be that as it may, the thing we 
do want to emphasize is the fact that 
nitrogen fertilizer can be applied with 
good results in late fall on silt and clay 
loam soils in Wisconsin.

“Store It  in the Soil”
Actually there is some advantage in 

applying fertilizer in the fall of the year 
—whether it be 0-9-27(B), 0-10-30, or 
0-20-20 for alfalfa or late fall applica
tion of 10-10-10 or straight nitrogen for 
grass meadows. First of all you get

the job done when there is firm footing 
for the tractor-truck or spreader, and 
this is especally important in connection 
with bulk spreading by truck. Many 
fertilizer manufacturers and their deal
ers give an extra price discount as in
centive for fall purchases. Where ap
plied in the fall the available plant food 
is there ready to feed the grasses and 
clover in these pastures or old hay fields 
when spring rains and sunshine wake 
them up from their winter’s slumber.

Table II shows results from some of 
our fall-treated alfalfa fields. We 
really do show some outstanding re
sponses to treatment in this yield data. 
Bear in mind the fact too that in most 
cases these increases in yield are for one 
or two cuttings only. If yield data had 
been secured, there most certainly 
would have been further increases and 
benefit from the fertilizer. Take a look 
at results of the George Hatfield and 
Roy Schlough & Sons topdressing plots. 
Their yields were taken both the first 
and second years following treatment. 
The residual carry-over benefit to the
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T a b l e  I I . — A l f a l f a  T o p d r e s s in g  R e s u l t s — W i s c o n s in

Name and address of 
cooperator and soil type

Treatment and 
how applied

Yield of hay 
in pounds

Pounds 
increase 

dry matter

Fred Pabst, Oconomowoc (1936) 
Waukesha loam

225# 0-20-20 T.F.* (1) 4000 1450

225# 0-0-50 T.F. (1) 3590 1040

No fertilizer (1) 2550

R. John Clark, Janesville (1941) 
Silt loam

200# 0-20-20 T.S. (1) 4350 1500

No fertilizer (1) 2850

Albert Cox & Son, Beloit (1941) 
Sandy loam

200# 0-20-20 (1) 3748 1443

No fertilizer (1) 2305

Wilbert Reuter, Mazomanie 
Sandy loam (1950)

350# 0-9-27 T .F. (2) 5275 1450

350# 0-9-27B  T.F. (2) 5625 1800

No fertilizer (2) 3825

Knutson Bros.
David Pabst, Oconomowoc 

Fine sandy loam (1950)

350# 0-9-27 T.S. (2)
150# Am. nitrate T.S. (2) 6500 2500

150# Am. nitrate T.S. (2) 5500 1500

700# 0-9-27  T.S.
1150# Am. nitrate T.S. (2)1 6250 2250

1050# 0-9-27 T.S.
150# Am. nitrate T.S. (2) 7500 3500

No fertilizer (2) 4000

Geo. Hatfield, Argyle (1950) 
Silt loam (1951)

400# 0-9-27 T.F. (2) 1949 =  5010
1950 =  5000

Total =  10010J 4730

400# 0-9-27B  T.F. (2) 1949 =  5100
1950 =  5000

Total =  10100$ 4820

No fertilizer (2) 1949 =  3180
1950 =  2100

Total =  5280

L. W. Koelsch & Sons (1951) 
Hales Corners 

Clay loam

200# 0-9-27  T.S. (1) 6000 1950

75# 0-9-27 T.S. (1) 4050

Eugene Lillund, Conover (1952) 
Silt loam

500# 0-10-30 T.F. (2) 8438 2813

No fertilizer (2) 5625

Frank Schuster, Phelps (1952) 
Sandy loam

500# 0-10-30 T.F. (2) 7312 3187

No fertilizer (2) 4125
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Mike Rady, Woodruff (1952) 
Sandy loam

500# 0-10-30 T .F. (2) 9000 938

No fertilizer (2) 8062

Roy Schlough & Sons (1953) 
Mazomanie (1954) 

Sandy loam

400# 0-30-30 T .F. (3) 
40# boron fert.f

1953 =  3300
1954 =  2995

Total =  6295f 3535

No fertilizer (3) 1953 =  2100
1954 =  660

Total =  2760

Joe Hodgson, Mazomanie (1953) 
Sandy loam

400# 0-20-20 T.F. (2) 
40# boron fert.f 4800 1950

40# boron fert.f (2) 2850

No fertilizer (2) 2850

* T=Topdressed F rrFall S—Spring 
I  Combined yields for two years 
t  In form of sodium tetraborate pentahydrate

second year crop was much greater than 
that shown for the first year. In fact 
part of these increases the second year 
were due to a thinning-out or winter- 
killing of the alfalfa on the unfertilized 
plot.

Longevity of stand is an important 
and money-saving benefit. If we can

maintain our stands in a high state 
of production for several years, we save 
on seed and land fitting costs. Figure 
1, a picture of the Roy Schlough & Sons 
plots, shows in a striking way the out
standing 2nd-year residual carry-over 
benefit from the treatment applied the 
fall of 1952 on the crop of alfalfa in

on the Hubert K elter farm  at B lack Earth , W isconsin, we see the 
grasses to treatm ent with 1 2 -1 2 -1 2  applied O ctober 2 6 , 195  

m atter per a c re : 1 2 -1 2 -1 2  ( fa ll  applied) 2 ,7 8 7  lbs.
No fertilizer 8 1 0  "

response
3.

o f pasture



14 B e t t e r  C r o ps  W it h  P l a n t  F ood

Fig . 4 .  This picture taken in early May shows the typical “ last-m inute ru n " on fertiliser factories.
F o r  days on end truckers were lined up blocks long waiting to be loaded, not only wasting their
own tim e but overworking the factories. Fall purchase and application or early winter purchase

and farm  storage would greatly relieve this aggravating situation.

1954. Here we see a beautiful crop and 
a good stand as compared to the potash- 
starved and weed-infested unfertilized 
portion of the field.

Figure 2 gives us close-ups to show 
the differences in growth on the 
Schlough plots.

W hat About Nitrogen?

Straight nitrogen fertilizers can be 
applied in late fall to old grass pastures 
or timothy-brome fields on heavy soils 
in the Northern states, but give these 
fields a liberal application of 0-20-20 or 
0-10-30 to back up this nitrogen. Con
fine application of 10-10-10 or straight 
nitrogen to the heavier silt or clay loam 
soils, and delay application until mid- 
October or until the temperature of 
the soil drops below 60°.

Anhydrous ammonia knifed into the 
cool, moist silt and clay loam soils in 
late fall stores perfectly under Wis
consin conditions, and it’s cheaper stor
age than when held in the big expen
sive steel tanks. It can be cut or

“knifed” into grass pastures, hay mead
ows, or stored in fall-plowed fields 
which are to be fitted for grain, corn, 
or other crops the following spring. An
hydrous ammonia is fixed chemically 
and held by the clay fraction. It’s 
there all ready to feed your crop when 
these fields warm up in the spring. 
Your cost per unit of nitrogen will be 
less when you buy and apply in the fall. 
Remember storage is one of the prob
lems of the anhydrous ammonia manu
facturer. He is anxious to keep his 
plant in continuous production and 
will make some price concessions to 
those who will take part of his “off
season” output.

All fertilizers are bulky and require 
a rather steady flow of raw materials 
from the local fertilizer factory to the 
dealer’s warehouse or tank storage. The 
manufacturer, and the dealer as well, 
must move the finished product onto 
the farm as quickly as possible. In 
turn, the farmer will, when feasible, 

( Turn to page 37)



Effect of Boron on Beets 
and Crops Which Fnllow

Bf CkarL R  Sayre
Department of Vegetable Crops, New York Experiment Station, Geneva, New York

BORON is an essential element in 
plant growth. Most crops require 

such minute amounts of boron that 
they can obtain them from most agri
cultural soils. Beets require larger 
amounts of boron for healthy growth. 
On alkaline soils or in dry seasons, 
beets may not be able to obtain ade
quate boron unless it is added as a 
fertilizer. When beets do not obtain 
sufficient boron for healthy growth, an 
internal breakdown of the cells occurs, 
resulting in blackened dry areas in the 
beets which make them unacceptable 
for canning or market. This injury 
is commonly called blac\ spot or dry 
rot. In severe cases large portions of 
the beet will turn black. In mild cases 
the trouble may not be observed until 
the beets are cut. For that reason an 
alert fieldman will cut into a few beets 
on the higher, dryer parts of a field to 
make sure the beets are not damaged 
by internal breakdown due to boron 
deficiency.

In alkaline soils, and particularly in 
soils on which lime has recently been 
applied, boron may be less available 
to crops because under alkaline condi
tions an insoluble compound of boron 
is formed. Consequently, beets grow
ing on such soils are most likely to 
develop internal breakdown due to 
boron deficiency. For that reason, the 
addition of boron as a fertilizer for 
beets is recommended on alkaline soils 
or on soils recently limed.

Boron, Borax, and Borax 
Equivalents

These substances are closely related

but are entirely different. The differ
ences should be clearly understood 
when discussing the boron require
ments of beets, and particularly when 
ordering fertilizers or determining the 
amount to be applied as a soil amend
ment.

Boron  is a primary element and is 
one of the elements essential for plant 
growth. The important point to re
member is that boron can become toxic 
to plants and will injure or kill plants 
if applied in concentrations not much 
higher than those most favorable for 
plant growth. Consequently, precau
tions must be taken to use the correct 
amount of boron fertilizers. Further
more, crops differ in their boron re
quirements, and also in their tolerance 
to boron. Beets require relatively large 
amounts of boron, while beans are very 
sensitive to boron toxicity and may be 
injured or killed by the amount of 
boron fertilizer required by beets. 
Boron is not obtainable in elemental 
form. For fertilizer use it is supplied 
in the following compounds containing 
boron:

B orax  (Na2B40 7 • 10H2O ) is the de- 
cahydrate of sodium borate. It is in
expensive, easily soluble, and supplies 
boron in a form readily available to 
plants. Borax contains 11.35 per cent 
of the element boron. It may be ap
plied to the soil in finely powdered 
form mixed with other fertilizers, or 
it may be dissolved in water and 
sprayed on the soil or directly on the 
plants in dilute solution. Borax is the 
boron compound first used and recom

15
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mended by research workers 1 and 2 for 
controlling internal breakdown of beets. 
Because of the small amount required 
per acre (50 lbs. of borax on alkaline 
soils and 10 to 30 lbs. on acid soils) it 
is difficult to distribute it uniformly 
over a field. If not distributed uni
formly, it might result in toxic concen
trations in some portions of the field 
and inadequate amounts in other por
tions. Because commercial fertilizer 
mixers have facilities for accurately 
metering small quantities and uni
formly mixing them in the complete 
bulk of fertilizer, it was recommended 
that the borax be mixed with the regu
lar beet fertilizer. However, an un
expected difficulty developed when 
borax was mixed with the regular fer
tilizer. If not used within a few days 
the mixture would “set” in hard lumps 
and would have to be reground before 
it could be used in a fertilizer drill.

Other boron compounds were then 
tried, and the fertilizer companies soon 
discovered that the pentahydrate of 
sodium tetraborate could be mixed with 
regular commercial beet fertilizers and 
that this boron-enriched fertilizer could 
be stored indefinitely without caking, if 
kept in a dry place. The boron in 
ordinary borax (decahydrate of sodium 
tetraborate) and in the pentahydrate 
borate is readily available to plants.

Recommendations for applying the 
element boron as a plant nutrient were, 
and still are, given in terms of ordinary 
borax. However, the best boron com
pound to use in mixed fertilizers is the 
pentahydrate borate. Therefore, this 
is added in amounts equivalent to the 
amounts of borax recommended.

B orax equivalents: The pentahy
drate of sodium tetraborate (N a2B40 7 • 
5H20 )  contains 14.85 per cent of boron. 
It is the principal boron compound 
now used in fertilizers for beets or any 
other crop requiring extra boron. One

1 Raleigh, Lorenz, and Sayre. “Studies on the 
control of internal breakdown of table beets by the
use of boron.” Cornell Agricultural Experiment 
Station Bui. 752, 1941.

3 Walker. Jolivette, and McLean. “Internal black 
spot of canning beets and its control.” Canning 
Age 19: 489-91. 1938.

company sells this boron compound 
under the trade name of “Fertilizer 
Borate.” Another company sells a simi
lar product under the trade name of 
“Agricultural Pentahydrate Borax.” 
When a request is made for a mixed 
fertilizer containing a certain amount 
of borax per ton, the fertilizer mixer 
will add the equivalent amount of this 
boron compound (see Table).

The precaution to be observed in 
ordering a fertilizer containing boron 
is to state the amount desired in terms 
of pounds of borax pier ton and not in 
terms of boron per ton. This is be
cause borax contains only about 11.3 
per cent of boron. If 50 pounds of 
borax are recommended per acre it 
means only 5.65 pounds of boron. In 
mixed fertilizer this would be sup
plied in the form of 41 x/i  pounds of 
“fertilizer borate” or “agricultural 
pentahydrate borax.” Bear in mind 
that 50 pounds of actual boron per 
acre would be toxic to practically all 
agricultural crops, and should never be 
used.

Another precaution to remember is 
that the recommendations are made on 
the basis of pounds of borax per acre. 
Therefore, the amount of borax equiv
alent to be added per ton of fertilizer 
would be determined by the rate of 
applying the fertilizer. For example, 
many growers apply 1,000 pounds of 
5-10-10 fertilizer per acre for beets. 
If they wanted to apply 50 pounds of 
borax per acre they would need 100 
pounds of borax per ton of fertilizer. 
To supply this the fertilizer manufac
turer would add 83 pounds of high- 
grade borax equivalent per ton of fer
tilizer. Or if the grower were follow
ing the latest recommendations and us
ing the equivalent amount of higher 
analysis fertilizer, he would apply only 
625 pounds of 8-16-16 fertilizer per 
acre. This would require 160 pounds 
of borax, which would be supplied in 
133 pounds of high-grade borax equiv
alent per ton of 8-16-16 fertilizer to 
supply the desired amount of boron per 

( Turn to page 36)



Fig. 1 . Area o f best adaptation o f Lee soybeans.

Lee—A New Soybean 
for the Mid-South

 ̂£ * c lc ju r  ^ J la r t iu ic j

Stoneville, Mississippi

ANEW, superior, non-shattering, dis
ease-resistant soybean variety de

veloped through cooperative research 
conducted by the U. S. Regional Soy
bean Laboratory and the agricultural 
experiment stations of the 12 South
eastern States has been named Lee. 
This variety is adapted to the same 
general area as Ogden and because of 
its superiority in seed holding, seed 
quality, and seed yield is expected to 
replace Ogden over much of the area 
where Ogden is now grown. While 
Ogden usually produces high yields 
over a wide area in the South, losses

1 Research Agronomist, Field Crops Branch, Agri
cultural _ Research Service, U.S.D.A., working in 
cooperation with the Delta Branch Experiment 
Station, Stoneville, Miss., and Coordinator of the 
U. S. Regional Soybean Laboratory Research pro
gram conducted in cooperation with the 12 South
ern States.

from shattering frequently occur, espe
cially when the harvest period exceeds 
two weeks. Lee is the most shatter- 
resistant variety developed to date and 
is the first soybean variety developed 
in which disease resistance was a major 
objective. Lee averages five days later 
than Ogden, 21 days later than Dor
man, and 10 to 12 days earlier than 
Roanoke or Jackson.

Seed stocks of Lee are being increased 
in Virginia, North Carolina, South 
Carolina, Georgia, Florida, Alabama, 
Mississippi, and Arkansas. Growers in
terested in planting Lee for seed pro
duction in 1955 should contact their 
local County Agents or State Agricul
tural Experiment Station with regard 
to seed sources.

17
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Lee is a selection from a cross, S-100 
x CNS, made in 1944 by Dr. Edgar E. 
Hartwig of the U. S. Regional Soybean 
Labofatory working in cooperation with 
the North Carolina Agricultural Experi
ment Station at Raleigh, North Caro
lina. An advanced F s line from this 
cross, N46-2566, was widely tested in 
North Carolina and appeared to be one 
of the better lines which combined good 
agronomic qualities with resistance to 
the bacterial pustule disease, a disease 
frequently found in soybean fields in 
the Southeastern United States. In the 
fall of 1948, approximately 100 plants 
were harvested individually from N46- 
2566. These new lines were evaluated 
jointly by Dr. Herbert W . Johnson, 
working in North Carolina, and Dr. 
Hartwig, at the Delta Branch of the 
Mississippi Agricultural Experiment 
Station. The variety now designated 
as Lee proved outstanding in perform
ance in the North Carolina and Missis
sippi plantings and in 1951 was entered 
in the cooperative regional trials con
ducted by the U. S. Regional Soybean 
Laboratory in cooperation with research 
workers in the 12 Southeastern States.

Fig* 2 . P lants o f Ogden, November 2 8 , 1 9 5 3 , 
showing severe shattering*

In these tests, planted at 35-40 locations 
each of the past three years in Virginia, 
North Carolina, South Carolina, Geor
gia, Florida, Alabama, Tennessee, Mis
sissippi, Arkansas, Louisiana, Okla
homa, and Texas, Lee has continued to 
give outstanding performance. In com
parison with Ogden, seed yield has been 
higher, seed coats have been sounder, 
oil content has been slightly higher, and 
seed have been held in the pods with 
little or no shattering. Lee is resistant 
to the diseases bacterial pustule, wild
fire, frogeye, and purple seed stain and 
is more tolerant to root knot nematode 
than Ogden. Both varieties have mod
erate resistance to the leaf disease target 
spot.

Lee is generally adapted to the same 
areas of production as Ogden, except 
that it averages five days later in ma
turity, and, consequently, should not be 
grown as far north as Ogden is now 
grown. Lee is very similar to Ogden 
in that it has an average plant height of 
30 to 36 inches, moderate size stems, 
heavy foliage, and purple flowers. The 
lowest pods are borne somewhat higher 

(Turn to page 39)

Fig. 3 . Plants o f Lee, November 2 8 , 1 9 5 3 , six 
weeks a fte r  m aturity, showing no shattering.



Sail Testing and 
the Land-Grant Culleges

B ,  2 > . J l .  M i n l L

Department of Agronomy, University of Arkansas, Fayetteville, Arkansas

THE old adage “nothing succeeds 
like success” certainly applies to soil 

testing. The success enjoyed by Land- 
Grant Colleges’ soil testing services, 
most of which have been established 
since the end of World War II, has 
fired the enthusiasm of farmers more 
than any new development in a long 
time. There are some interesting prob
lems connected with these services. It 
is the purpose of this paper to discuss 
a few of them.

Financing of a soil testing service 
becomes a real problem when the 
volume of samples tested becomes 
large. In April of 1952, Director Lip- 
pert Ellis of the Arkansas Agricultural 
Experiment Station made a survey of 
the Land-Grant Colleges for the pur
pose of obtaining information on ( ! )  
whether a soil testing service was main
tained, (2 ) if one was provided, how 
it was financed, and (3 ) the approxi
mate yearly number of samples tested. 
The results of this survey are sum
marized in Table I.

The survey revealed that at the time 
of the survey all but four states main
tained a soil testing service. Since 
then Alabama has established one. 
Twenty-three of the 44 states maintain
ing a service charged a fee.

The fee most often charged was 
$1.00, although the range varied from 
35 cents to $6.50. Of the 11 states 
that received a special appropriation, 
four also charged a fee, indicating their 
appropriation did not provide enough 
money to offset costs. Of the 33 that 
did not receive a special appropriation,

T a b l e  I — S u m m a r y  o p  R e p l i e s  
F r o m  S u r v e y

Information requested

States
replying

Yes No

Do you maintain a soil test
ing service for farmers?. . . . 44 4

Do you charge a fee for the 
service?................................... 23 21

Do you receive a special ap
propriation for the service?. 11 33

Do you receive the revenue 
from a special tax ear
marked for the service?. . . . 1 43

14 also did not charge a fee, indicating 
that research funds were being used for 
the service. At the time of the survey 
only North Carolina received any 
revenue from a special tax, and it also 
received a special appropriation. The 
special tax is a tonnage tax on fertilizer 
sales, and some of the revenue thus 
raised is devoted to soil testing. Since 
1953, Arkansas also has been receiving 
the revenue from a tax on fertilizer 
for soil testing purposes.

The total number of samples tested 
yearly by the 44 states was 1,222,700, 
or an average of 27,700 for each state. 
Assuming the average soil analysis costs 
a dollar to perform (cost figures have 
been kept at the Arkansas station for 
the last five years, and they average 
about this amount) it is evident that 
those states performing upwards of 
20,000 to 50,000 analyses a year are

19
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Fig. 1 . In  the Arkansas Soil Testing Laboratory Dr. R . L . Beacher, in charge, is shown operating
the flame photom eter.

putting considerable money into their 
soil testing program. Obviously the 
only fair way to pay for a soil testing 
service is to charge a fee, obtain a spe
cial appropriation, or obtain the rev
enue from a special tax. It hardly 
seems fair to use research funds for a 
service that is not research. Of course, 
it can be argued that the results of 
soil testing, when properly compiled, 
studied, and interpreted, become re
search. But the actual performing of 
the analyses and their interpretation in 
terms of a fertilizer recommendation 
for the farmer is a service just the 
same as a doctor’s diagnosis of an 
illness with his prescription for its cure 
is a professional service.

Another problem of soil testing 
services is the orderly receipt of 
samples. The spring rush of samples 
to soil testing laboratories that occurs 
all over the country is ridiculous when 
one realizes that soil samples can be 
taken any time of the year, except 
when the soil is frozen or excessively 
wet or dry. An educational problem 
is involved, and it is closely related to 
the fertilizer industry’s problem in ob
taining an orderly movement of fer
tilizer throughout the year. We have

noted a growth of state plant-food edu
cational societies, particularly in the 
Southern States. One good project 
which these societies might well under
take in their respective states is an 
educational program leading to the 
more orderly taking of soil samples.

To operate a soil testing laboratory 
under spring rush conditions means 
one of two things. Either much larger 
facilities and staff must be maintained 
to service the rush period than will be 
needed the rest of the year, or the 
laboratory gets far behind during the 
rush period. Nothing will kill interest 
in soil testing quicker than for farmers 
to receive their fertilizer recommenda
tions for spring-planted crops after the 
planting season. It is recognized that 
the spring peaks probably can never 
be eliminated, but it is believed they 
can be leveled off somewhat through 
an educational program.

The organization of a soil testing 
service may be a problem. In setting 
up a service, a decision that usually has 
to be made pertains to the alternatives 
of a central versus county laboratories. 
In a good many states a laboratory 
located at the Land-Grant College or 
University does all the testing for the



August-September 1954 21

Fig. 2 . This building was built to house the new Eastern Arkansas Branch Soil Testing and Research 
Laboratory. This will serve 2 6  counties in eastern Arkansas.

entire state. In a few cases, there is in 
addition to this main laboratory one 
or more branch laboratories located in 
important agricultural centers. In an 
increasing number of states nearly 
all counties have a laboratory in con
nection with the county agent’s of
fice. These laboratories, partly locally 
financed, perform a few rather simple 
colorimetric tests. Usually a technician 
is sent to the Land-Grant College for 
a short course of instructions in testing 
methods before he or she begins work 
at a given county laboratory. Like
wise, county agents are brought to the 
college for courses of instruction on 
how to interpret the analyses in terms 
of fertilizer and soil management 
recommendations. Most generally, these 
short courses are given by agronomy 
or soils departments. Periodically, 
standard soil samples are sent to all 
county laboratories for analysis and 
reporting back of results in order to 
check the accuracy of the analyses.

A number of factors are involved 
in deciding which system will best 
serve the needs of a particular state. 
In general, a more extensive and ac
curate analysis can be made at the 
central laboratory because of the avail

ability of more highly trained per
sonnel and better laboratory equip
ment. It is not likely many county 
laboratories could afford one or more 
Ph.D soil scientists and expensive 
equipment such as flame photometer.

Another advantage of a central sys
tem is that one man can be in charge 
of making recommendations. He need 
not make all recommendations since to 
do so is obviously impossible where a 
large number of samples are processed 
each year. But at least he can be, and 
usually is, in charge of a relatively few 
assistants who help him make the 
recommendations. On the other hand, 
in the county laboratory system there 
are as many individuals in the state 
making fertilizer recommendations as 
there are county laboratories. One 
agent may be particularly well quali
fied while another may not. In fact, 
an agent may have little interest in it. 
The proponents of the county system 
claim that soil testing is brought closer 
to the farmer by the county laboratory 
and thus he obtains a more person
alized service. There may be ample 
justification for such a claim.

Another distinct advantage of the 
( Turn to page 37)



Early and Delayed Grazing 
of Alfalfa, Drchardgrass, 

and Ladino Clover*
Eyl£.J4. jL k,M . Q. Van Mom, and W. W. WlilaLr

Tennessee Agricultural Experiment Station, Knoxville, Tennessee

A ROTATIONAL grazing experiment 
was started in 1949 to determine 

whether alfalfa might be maintained 
satisfactorily in a mixture with orchard- 
grass and ladino clover by rotational 
grazing under either all season or de
ferred grazing in Middle Tennessee. 
A field containing 19 acres was selected 
for this purpose. The soil was classi
fied as Hermitage silt loam, Talbot silty 
clay loam, Emory silt loam, and Lind- 
side silt loam. Soil tests indicated that 
phosphorus ranged from medium to 
very high, potassium was high, and the 
pH varied from 5.3 to 6.5.

The field was manured to help 
equalize fertility differences due to 
previous treatments, plowed, and limed 
at an average rate of 1.7 tons of ground 
limestone per acre. On August 17, 
464 lbs. of 4-8-8 fertilizer and 25 lbs. 
borax per acre were applied. The field 
was seeded August 25 to a mixture con
taining 13 lbs. orchardgrass, 2 lbs. 
ladino clover, and 8 lbs. alfalfa. A 
thick stand resulted.

The field was divided into four rep
licate plots of equal area, and each 
plot was subdivided into three equal 
areas for rotational grazing. The graz
ing was carried on with producing Jer
sey cows. Except for the first time

*  Preliminary report, 1954. The experiment was 
conducted at the Dairy Experiment Station, Lewis- 
burg, Tennessee, which is operated cooperatively 
by the Dairy Husbandry Research Branch, Agri
cultural Research Service, U.S.D.A., and the Agri
cultural Experiment Station, University of Ten
nessee.

over, each subdivision was' grazed 10 
days followed by 20 days with no 
grazing. Two plots were grazed all 
season, April through October, when 
grazing was available. Grazing on 
the other two plots was delayed until 
after the removal of one cutting which 
was harvested either as hay or as silage. 
Cows were added to or removed from 
the plots depending upon the amount 
of grazing available. Close grazing 
was avoided. The grazing was sup
plemented by a home-mixed concen
trate and with good quality alfalfa- 
orchardgrass hay.

During 1950 the plots grazed all 
season produced grazing at the rate of 
218 standard cow days per acre. The 
milk yield was 8,909 lbs. (4%  FCM) 
per acre with a farm value of $281.40 
after deducting the value of the grain 
and hay fed to the cows. The two 
plots on which grazing was deferred 
produced 2,883 lbs. of hay and 147 
standard cow days of grazing per acre. 
The milk yield per acre was 6,365 lbs. 
(4%  FCM ) with a farm value of 
$214.61 after deducting the value of 
the grain and hay fed to the cows. 
The value of the milk plus the value 
of the hay harvested amounted to 
$257.86, which was 8% less than the 
farm value of the milk from the plots 
grazed all season. But the yield of 
TD N  from the grazing plus the hay 
cut was 9% greater than for the plots 

{Turn to page 40)
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f| l i r  P f i v p r  Like animals, fruit trees must be fed if they are to live. They
must be fed properly if they are to be healthy; and certainly 

P l C t U r E  they must be healthy if they are to produce large yields of
high quality fruit of high color, year in and year out. In the 

Eastern fruit region where the acreage is dominated by apples and peaches, soil 
management practices have not always been ideal, and there is still much room 
for improvement.

Our cover illustration features a well-managed block of McIntosh apple trees 
in the experimental orchards of the University of Massachusetts. The insert 
contrasts good versus poorly colored fruit as influenced by management practices. 
Details of the experiment are presented elsewhere in this issue in an article by 
W. D. Weeks, F. W . South wick, Mack Drake, and J. E. Steckel.

According to them, McIntosh is the leading apple variety in the North
east. It is a high producer and develops good color under favorable conditions 
of management, including fertilization. High production has usually been cor
related with liberal use of nitrogen. As long as the nitrogen program was not 
overdone and the land had been in orchard for only one generation of trees, the 
nitrogen-only program was generally satisfactory. However, as growers began to 
increase nitrogen applications to increase yields and as their trees and orchard 
soils became older, it became more difficult to produce large crops of highly 
colored fruit of the type represented by insert on the cover page labeled “C”. Too 
high a proportion of their crops were like the apples which appear in the cover 
picture under the label “G ”.

“The reason for the reduction in fruit quality at first appeared to be due 
entirely to the high rates of nitrogen because if'the amount of nitrogen were 
reduced there was some improvement in fruit color. This is not surprising 
because at lower levels of nitrogen fertilization the tree’s demand for other 
elements is reduced and it may be possible for the soil to supply sufficient amounts 
of potassium and other elements to meet the tree’s needs. Failure to obtain a 
response from potassium applications in past orchard fertility studies is not 
difficult to understand if one considers that they were applied to trees of moderate 
nitrogen levels which did not have high potassium requirements and the soil 
still had an adequate supply of potassium to meet the tree’s requirements. One 
could hardly expect to obtain a response from potassium if it was not a limiting 
factor.

“The old fertility experiments did not include chemical analysis of the foliage 
so it was not possible to know what the level of each element actually was. Leaf 
analysis data from recent orchard fertility experiments, however, have been most 
helpful in interpreting results and determining some sound fertilizer programs 
which will maintain large yields of high quality fruit. It has been shown that 
trees growing in soils low in potassium and high in nitrogen may have leaves 
showing typical potassium deficiency symptoms and poorly colored fruit. A check
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of the leaf analyses of these trees reveals that nitrogen is out of balance with 
respect to potassium. The nitrogen content is too high and the potassium 
content is too low.

“By reducing the amount of nitrogen and adding potassium it is possible 
to bring about a better balance with respect to the nitrogen and potassium content 
of the leaves, thereby correcting the potassium deficiency and improving the fruit 
color. It is probably true that potassium will not improve fruit color when 
it is not a limiting factor, but under conditions of limited supply and unfavorable 
balance with nitrogen, potassium can play an important role in red color develop
ment.

“As we continue to exhaust the natural fertility of our orchard soils, we can 
expect the need for applying elements other than nitrogen to increase. A recent 
leaf analysis survey of 30 McIntosh orchards in Massachusetts showed the neces
sity for including elements other than nitrogen in the fertilizer program. The 
survey indicated magnesium to be the element most frequently in low supply. 
Potassium and calcium were low as frequently as nitrogen. Phosphorus was the 
only major element which appeared to be adequate in supply, but in time it too 
may become a factor in orchard fertilization. It is now a factor in the growth 
of adequate cover in our sod orchards.

“With improved techniques in determining the fertilizer requirements of our 
orchard soils, we can look forward to sounder fertilizer recommendations which 
will produce maximum yields of high quality fruit.”

r¥,l_ P n c t  Much emphasis has been placed upon a farmer’s lowering his 
J. l ie  Lilia I unjt cost 0£ production in order to maintain his profit margin 
ner Unit in the face of declining farm prices. Countless evidence of 
”  fertilizer’s role in achieving this end has been brought forth.
As the item in his production costs that is not only relatively the cheapest but 
one which produces a very high rate of return per dollar invested, farmers have 
been urged to use fertilizer in full accord with the recommendations of their 
official agricultural advisers.

Results, while still leaving much to be desired, are gratifying. Nearly five 
times as much plant food was used by American farmers in 1953 as in 1935, and 
total tonnage of fertilizer was nearly quadrupled. In contrast, the average cost 
of plant food in the form of commercial fertilizer has gone up only about 12 
per cent over the same span of years, whereas cost of all goods and services used 
in farm production has increased by 132 per cent since 1935.

The National Fertilizer Association in commenting on these figures points 
out that official reports of the U. S. Department of Agriculture show that the 
cost per ton of commercial fertilizer increased by 51 per cent from 1935 to 1953. 
In the same period, however, the average plant-food content of a ton of fertilizer 
also has been increased by nearly 35 per cent. Thus the increase in the average 
content of active ingredients has largely offset the higher cost.

Another reason for the relatively small increase in fertilizer prices when the 
prices of most other commodities were skyrocketing has been the tremendous 
expansion in the use of fertilizer, Dr. Russell Coleman, President of the National 
Fertilizer Association, explains. It has led to vastly improved efficiency in pro
duction and distribution. Advances in fertilizer technology have lowered manu
facturing costs and made possible the production of better quality materials 
with improved physical properties which make storage and the job of spreading 
easier and less costly per unit of plant food to the farmer.



August-Sepiember 1954 29

Season Average Prices Received by Farmers for Specified Commodities *
Sweet

Cotton
Cents

Tobacco
Cents

Potatoes
Cents

Potatoes
Cents

Corn
Cents

Wheat
Cents

Hay > Cottonseed 
Dollars Dollars Trucl

Crop Year per lb. per lb. per bu. per bu. per bu. per bu. per ton per ton Crop
Aug.-July July-June July-June Oct.-Sept. July-June July-June July-June • • •

Av. Aug. 1909- 
July  1 9 1 4 . . . . 12 .4 10 .0 69 .7 8 7 .8 64 .2 88 .4 11.87 22 .55

1928...................... 18 .0 2 0 .0 53 .2 118.0 8 4 .0 9 9 .8 11.22 34 .17 • a .  .

1929...................... 16 .8 18.3 131.6 117.1 7 9 .9 103.6 10 .90 30 .92 a  a .  .

1930...................... 9 .5 12 .8 91 .2 108.1 5 9 .8 67 .1 11.06 22 .04 a  a .  a

1931...................... 5 .7 8 .2 4 6 .0 7 2 .6 3 2 .0 3 9 .0 8 .6 9 8 .9 7 a  a a .

1932...................... 6 .5 10 .5 3 8 .0 5 4 .2 31 .9 3 8 .2 6 .2 0 10.33 a  a a .

1933...................... 10 .2 13 .0 8 2 .4 6 9 .4 52 .2 7 4 .4 8 .0 9 12.88 a a a a

1934...................... 12 .4 21 .3 4 4 .6 7 9 .8 81 .5 8 4 .8 13 .20 33 .00 a a  a a

1935...................... 11.1 18.4 59 .3 7 0 .3 6 5 .5 8 3 .2 7 .5 2 30 .54
1936...................... 12 .4 2 3 .6 114.2 9 2 .9 104.4 102.5 11 .20 33 .36 a a a a

1937...................... 8 .4 2 0 .4 5 2 .9 7 8 .0 51 .8 96 .2 8 .7 4 19.51 a a a .

1938...................... 8 .6 19.6 5 5 .7 6 9 .8 4 8 .6 56 .2 6 .7 8 2 1 .79
1939...................... 9 .1 15.4 6 9 .7 7 3 .4 5 6 .8 69 .1 7 .9 4 21.17 a a a a

1940...................... 9 .9 16 .0 54 .1 8 5 .4 6 1 .8 6 8 .2 7 .5 9 21 .73 . . . .
1941...................... 17 .0 26 .4 80 .8 92 .2 75 .1 9 4 .4 9 .7 0 47 .65 . . . .

1942...................... 19 .0 3 6 .9 117.0 118.0 91 .7 110.0 10 .80 45.61 . . . .

1943...................... 19 .9 4 0 .5 131.0 206 .0 112.0 136.0 14.80 52 .10 . . . .

1944...................... 2 0 .7 4 2 .0 150.0 190.0 109.0 141.0 16 .50 52 .70 . . . .

1945...................... 22 .5 3 6 .6 143.0 204 .0 127.0 150.0 15 .10 51 .10 . . . .

1946...................... 3 2 .6 3 8 .2 124.0 218 .0 156.0 191.0 16 .70 72 .0 0 . . . .

1947...................... 3 1 .9 3 8 .0 162.0 217 .0 216 .0 229 .0 17.60 85 .90
1948...................... 3 0 .4 48 .2 155.0 222 .0 129.0 200 .0 18.45 67 .20 . . . .

1949...................... 28 .6 45 .9 128.0 214 .0 124.0 188.0 16.50 43 .40
1950...................... 40 .1 51 .7 91 .7 173.0 153.0 200 .0 16.70 86.50 . . . .

1951...................... 3 7 .9 51.1 163.0 304 .0 166.0 211 .0 19.50 69 .30
1952 ..................... 3 6 .9 5 0 .0 196.0 331 .0 157.0 209 .0 21 .05 70 .0 0
1953 

August............ 32 .77 51 .3 91 .4 350 .0 148.0 186.0 15.85 56 .70
September . . . 33.09 5 7 .6 9 8 .9 264 .0 150.0 192.0 16.15 51.50
October........... 32 .46 5 2 .6 89 .7 233 .0 134.0 194.0 16.45 52.40
N ovem ber. . . 31.82 42 .3 8 3 .4 232 .0 133.0 200 .0 17.25 53 .40
Decem ber. . . . 30.73 4 9 .2 69 .9 246 .0 141.0 201 .0 18.25 53 .0 0

1954 
January.......... 30 .05 48 .3 69.1 253.0 142.0 203 .0 19.05 52 .00
February........ 30.42 3 1 .9 6 5 .3 258.0 143.0 206 .0 18.95 51 .40
M arch............. 31 .05 27 .3 53 .2 252 .0 144.0 209 .0 18.35 50 .50
April................ 31 .57 70 .2 268 .0 145.0 206 .0 18.05 50 .8 0
M ay................. 32 .17 5 8 .0 134.0 263 .0 147.0 200 .0 17 .05 51 .4 0
Ju n e ................. 32.31 5 3 .0 151.0 270 .0 149.0 191.0 15.65 5 1 .40
Ju ly .................. 32 .18 52 .7 149.0 302 .0 150.0 200 .0 15.15 54 .00

1928...................... 145
Index Numbers (Aug. 1909' 

200 76 134
-July 1914 =  100) 

131 113 95 152 147
1929...................... 135 183 189 133 124 117 92 137 137
1930...................... 77 128 131 123 93 76 93 98 128
1931...................... 46 . 82 66 83 50 44 73 40 107
1932...................... 52 105 55 62 50 43 52 46 100
1933...................... 82 130 118 79 81 84 68 57 90
1934...................... 100 213 64 91 127 96 111 146 94
1935...................... 90 184 85 80 102 94 63 135 116
1936...................... 100 236 164 106 163 116 94 148 108
1937...................... 68 204 76 89 81 109 74 87 114
1938...................... 69 196 80 79 76 64 57 97 96
1939...................... 73 154 100 84 88 78 67 94 98
1940...................... 80 160 78 97 96 77 64 96 122
1941...................... 137 264 116 105 117 107 82 211 138
1942...................... 153 369 168 134 143 124 91 202 178
1943...................... 160 405 188 235 174 154 125 231 270
1944...................... 167 420 214 216 170 160 139 234 236
1945...................... 181 366 205 232 198 170 127 227 240
1946...................... 263 382 178 248 212 209 141 319 217
1947...................... 257 380 232 248 336 259 148 381 262
1948...................... 245 482 222 253 201 226 155 298 253
1949...................... 231 459 184 244 193 213 139 192 232
1950...................... 323 517 132 197 238 226 141 384 211
1951...................... 306 512 233 346 259 239 164 307 269
1952...................... 298 500 281 377 245 236 177 310 274
1953 

August............ 264 513 131 399 231 210 134 251 221
Septem ber.. . 267 576 142 301 234 217 136 228 159
October........... 262 526 129 265 209 219 139 232 175
N ovem ber.. . 257 423 120 264 207 226 145 237 186
December.. . . 248 492 100 280 220 227 154 235 2241954 
January.......... 242 483 99 288 221 230 160 231 271
February. . . . 245 319 94 294 223 233 160 228 233
M arch............. 250 273 76 287 224 236 155 224 246
April................ 255 . . . 101 305 226 233 152 225 2°5
M av................. 259 580 192 300 229 226 144 228 279
Ju n e ................. 261 530 217 308 232 210 132 228 200
Ju ly .................. 260 527 214 344 234 220 128 239 243
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Wholesale Prices of Phosphates and Potash**

Super Florida

Tennessee
phosphate

rock.

Muriate 
of potash 

bulk,

Sulphate 
of potash 
in bags,

Sulphate 
of potash 
magnesia,

Manure
salts
bulk,3|

phosphate, land pebble, 75%  f.o.b. per unit, per unit, per ton, per unit, 
c j . f .  AtBalti 68%  f.o.b. mines,

bulk,
o.i.f. At c.i.f. A t c.i.f. At

more, mines, bulk, lantic and lantic and lantic and lantic and
per unit per ton per ton Gulf ports * Gulf ports * Gulf ports1 Gulf ports *

1910-14............. $0,536 $3.61 $4 .88 $0,714 $0,953 $24.18 $0,657
1 9 2 8 .. . '. ........... .580 3 .1 2 5 .5 0 .669 .957 26.46 .607
1929.................... .609 3 .1 8 5 .5 0 .672 .962 26.59 .610
1930.................... .542 3 .1 8 5 .5 0 .681 .973 26.92 .618
1931.................... .485 3 .1 8 5 .5 0 .681 .973 26.92 .618
1932.................... .458 3 .1 8 5 .5 0 .681 .963 26.90 .618
1933.................... .434 3.11 5 .5 0 .662 .864 25 .10 .601
1934.................... .487 3 .1 4 5 .67 .486 .751 22.49 .483
1935.................... 3 .3 0 5 .69 .415 .684 21 .44 .444
1936.................... .476 1.85 5 .5 0 .464 .708 22.94 .505
1937.................... .510 1.85 5 .5 0 .508 .757 24 .70 .556
1938.................... .492 1.85 5 .5 0 .523 .774 15.17 ,572
1939.................... .478 1 .90 5 .5 0 .521 .751 24 .52 .570
1940.................... .516 1.90 5 .5 0 .517 .730 24 .75 .573
1941.................... .547 1 .94 5 .6 4 .522 .780 25.55 .367
1942.................... .600 2 .13 6 .2 9 .522 .810 25.74 .205
1943.................... 2 .0 0 5 .9 3 .522 .786 25.35 .195
1944.................... .645 2 .1 0 6 .1 0 .522 .777 25.35 .195
1945.................... 2 .2 0 6 .23 .522 .777 25 .35 .195
1946.................... .671 2.41 6 .5 0 .508 .769 24 .70 .190
1947.................... .746 3 .0 5 6 .6 0 .432 .706 18.93 .195
1948.................... .764 4 .2 7 6 .6 0 .397 .681 14.14 .195
1949.................... .770 3 .8 8 6 .22 .397 .703 14.14 .195
1950.................... .763 3 .83 5 .47 .371 .716 14.33 .195
1951.................... .813 3 .9 8 5 .4 7 .401 .780 15.25 .200
1952.................... .849 3 .9 8 5 .4 7 .401 .793 15.25 .200
1953

August.......... .895 .396 .768 14.72 .193
September. . .895 .396 .768 14.72 .193
October......... .895 . . . . • • • • .396 .768 14.72 .193
N ovem ber. . .895 • • • • • • • • .396 .768 14.72 .193
D ecem ber.. . .895 • • • • • e  • • .430 .827 16.00 .210

1954
January........ .895 .430 .827 16.00 .210
February , . . .895 • • • • .430 .827 16.00 .210
M arch........... .895 • • • • • • • • .430 .827 16.00 .210
April.............. .895 .430 .827 16.00 .210
M ay............... .895 .430 .827 16.00 .210
Ju n e .............. .895 • • • • .359 .710 13.45 .174
J u ly . . . . . . . . .895 .388 .765 14.75 .184

1 9 2 8 .................. 108
Index Numbers (1910-14 =  100)

86 113 94 100 109 92
1929.................... 114 88 113 94 101 110 93
1930.................... 101 88 113 95 102 111 94
1931.................... 90 88 113 95 102 * 111 94
1932.................... 85 88 113 95 101 111 94
1933.................... 81 86 113 93 91 104 91
1934.................... 91 87 110 68 79 93 74
1935.................... 92 ' 91 117 58 72 89 68
1936.................... 89 51 113 65 74 95 77
1937.................... 95 51 113 71 79 102 85
1938.................... 92 51 113 73 81 104 87
1939.................... 89 53 113 73 79 101 87
1940.................... 96 53 113 72 77 102 87
1941.................... 102 54 110 73 82 106 87
1942.................... 112 59 129 73 85 106 84
1943.................... 117 55 121 73 82 105 83
1944.................... 120 58 125 73 82 105 83
1945.................... 121 61 128 73 82 105 83
1946.................... 125 67 133 71 81 102 82
1947.................... 139 84 135 70 74 78 83
1948.................... 143 118 135 67 72 58 83
1949.................... 144 108 128 67 74 58 83
1950.................... 142 106 112 68 75 59 83
1951.................... 152 110 112 72 82 63 83
1952.................... 158 110 112 72 83 63 83
1953

August.......... 167 71 81 61 82
Septem ber. . 167 e  • e 71 81 61 82
October......... 167 e • e 71 81 61 82
N ovem ber.. 167 e  • • 71 81 61 82
Decem ber. . . 167 e  e  e 76 87 66 85

1954
January........ 167 76 87 66 85
February .  . . 167 # e  • 76 87 66 85
M arch........... 187 e  e  e 76 87 66 85
April.............. 167 e  • e 76 87 66 85
M ay ............... 167 e  e e 76 87 66 85
Ju n e ............... 167 e  • • 66 75 56 79
Ju ly ................ 167 •  • • 70 80 61 81



August-September 1954 31

Wholesale Prices of Am m oniates**
Fish scrap, Tankage High grade

dried 11% . ground
11-12% ammonia, 

15% bone
blood.

ammonia, 
15%  bone

16-17%
Nitrate Sulphate Cottonseed phosphate, ammonia,
of soda of ammonia meal phosphate, f.o.b. Chi Chicago,

bulk per bulk per S. E . Mills f.o.b. factory cago, bulk, bulk.
unit N unit N per unit N bulk per unit N per unit N per unit N

1910-14................... $2.68 $2.85 $3 .50 $3.53 $3 .37 $3 .52
1928.......................... 2 .6 7 2 .3 0 7 .0 6 6 .6 3 4 .9 2 6 .0 0
1929.......................... 2 .5 7 2 .0 4 5 .6 4 5 .0 0 4 .61 5 .7 2

1.81 4 .7 8 4 .9 6 3 .7 9 4 .5 8
1 .46 3 .1 0 3 .9 5 2 .11 2 .4 6

1932.......................... 1 .87 1.04 2 .1 8 2 .1 8 1.21 1 .36
1933.......................... 1 .52 1 .12 2 .9 5 2 .8 6 2 .0 6 2 .4 6
1934.......................... 1 .52 1 .20 4 .4 6 3 .1 5 2 .6 7 3 .2 7
1935.......................... 1 .47 1 .15 4 .5 9 3 .1 0 3 .0 6 3 .6 5
1936.......................... 1.53 1.23 4 .1 7 3 .4 2 3 .5 8 4 .2 5
1937.......................... 1.63 1.32 4.91 4 .6 6 4 .0 4 4 .8 0
1938.......................... 1 .69 1 .38 3 .6 9 3 .7 6 3 .1 5 3 .5 3

1.35 4 .0 2 4.41 3 .8 7 3 .9 0
1940.......................... 1 .69 1 .3 6 4 .6 4 4 .3 6 3 .3 3 3 .3 9
1941.......................... 1 .69 1.41 5 .5 0 5 .3 2 3 .7 6 4 .43
1942.......................... 1 .74 1.41 6.11 5 .7 7 5 .0 4 6 .7 6

1.42 6 .3 0 5 .7 7 4 .8 6 6 .6 2
1944.......................... 1 .75 1.42 7 .6 8 5 .7 7 4 .8 6 6.71
1 9 4 5 . . . . ................ . 1.75 1.42 7.81 5 .7 7 4 .8 6 6.71
1946.......................... 1.97 1.44 11.04 7 .3 8 6 .6 0 9 .3 3
1947.......................... 2 .5 0 1 .60 12.72 10.66 12.63 10.46
1948.......................... 2 .8 6 2 .0 3 12.94 10.59 10.84 9 .8 5
1949.......................... 2 29 10.11 13.18 10.73 10.62

l!9 5 11.01 11 .70 10.21 9 .3 6
1951.......................... 3 .1 6 1.97 13.20 10.92 10.18 10 .09
1952 ......................... 3 .3 4 2 .0 9 13.95 11.27 9 .7 2 9 .1 6
1953

August.............. 3 .3 4 2 .2 8 10.14 10.95 7 .5 3 6 .6 8
Septem ber.. . . 3 .0 9 2 .2 8 9 .82 11.04 7.51 6.91
October............. . 3 .0 9 2 .2 5 9 .7 3 11.24 7 .9 6 7 .7 5
November 3 .0 9 2 .2 2 9.61 11.24 8 .1 9 8 .1 9
December........... 3 .0 9 2 .22 10.96 11.24 8 .5 0 9.03

1954
Janu ary............ 3 .0 9 2 .2 2 11.28 11.24 9 .2 6 9 .71
February............ 3 .0 9 2 .2 2 11.20 11.45 9 .3 4 10.02
M arch.................. 3 .0 9 2 .2 2 11.35 11.70 9 .5 9 10.20
April.................... 3 .0 9 2 .22 11.63 12.15 10.32 10 .55
M ay ..................... 3 .0 9 2 .2 2 11.40 12.15 11.47 10.74
Ju n e..................... 3 .0 9 2 .1 8 10.76 12.15 10 09 9 .8 7
Ju ly ...................... 3 .0 9 2 .1 8 11.12 11.28 10.02 9 .8 7

Index Numbers (1910-14 =  100)
1928........................ 100 81 202 188 146 170
1929........................ 72 161 142 137 162

64 137 141 112 130
1931........................ 88 51 89 112 63 70
1932........................ 71 36 62 62 36 39

39 84 81 97 71
1934........................ 59 42 127 89 79 93
1935........................ 40 131 88 91 104
1936........................ 59 43 119 97 106 131
1937........................ 61 46 140 132 120 122
1938........................ 63 48 105 106 93 100

47 115 125 115 111
1940........................ 63 48 133 124 99 96
1941........................ 63 49 157 151 112 126
1942........................ 65 49 175 163 150 192
1943........................ 65 50 180 163 144 189
1944........................ 65 50 219 163 144 191
1945........................ 65 50 223 163 144 191
1946........................ 74 51 315 209 196 265
1947........................ 93 56 363 302 374 297
1948........................ 107 71 370 300 322 280
1949........................ 80 289 373 318 302
1950........................ 112 68 315 331 303 266
1951........................ 118 69 377 310 302 287
1952......................... 74 399 319 288 260
1953

August.............. 125 80 290 310 223 190
September. . . . 115 80 281 313 223 196
October............. 115 79 278 318 236 220
N ovem ber.. . . 115 78 275 318 243 233
December......... 115 78 313 318 252 257

1954
January ............ 115 78 322 318 275 276
February.......... 115 78 320 324 277 285
M arch................ 115 78 324 331 285 290
April.................. 115 78 332 344 306 300
M ay ................... 115 78 326 344 340 305
Ju n e ................... 115 76 307 344 299 280
Ju ly .................... 76 318 320 297 280
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Combined Index Numbers of Prices of Fertilizer Materials, Farm Products 
and all Commodities

Prices paid 
by farmers Wholesale

Farm
for com
modities

prices 
of all com Fertilizer Chemical Organic Superphosprices’11 bought* modities! material! ammoniates ammoniates phate Potash**

1928................ 148 152 141 121 87 177 108 97
1929................ 148 150 139 114 79 146 114 97
1930................ 125 140 126 105 72 131 101 99
1931................ 87 119 107 83 62 83 90 99
1932................ 65 102 95 71 46 48 85 99
1933................ 70 104 96 70 45 71 81 95
1934................ 90 118 109 72 47 90 91 72
1935................ 109 123 117 70 45 97 92 63
1936................ 114 123 118 73 47 107 89 69
1937................ 122 130 126 81 50 129 95 75
1938................ 97 122 115 78 52 101 92 77
1939................ 95 121 112 79 51 119 89 77
1940................ 100 122 115 80 52 114 96 77
1941................ 124 130 127 86 56 130 102 77
1942................ 159 149 144 93 57 161 112 77
1943................ 193 165 151 94 57 160 117 77
1944................ 197 174 152 96 57 174 120 76
1945................ 207 180 154 97 57 175 121 76
1946................ 236 197 177 107 62 240 125 75
1947................ 276 231 222 130 74 362 139 72
1948................ 287 250 241 134 89 314 143 70
1949................ 250 240 226 137 99 319 144 70
1950................ 258 246 232 132 89 314 142 72
1951................ 302 271 258 139 93 331 152 76
1952................ 288 273 251 144 98 333 158 76
1953 

August.. . . 258 262 249 139 102 261 167 75
September. 256 259 249 137 97 258 167 75
O ctober.. . 250 258 248 137 96 265 167 75
November. 249 259 247 137 96 267 167 75
December.. 254 260 248 141 96 285 167 80

1954 
January. . . 259 263 250 142 96 300 167 80
February. . 258 264 248 142 96 301 167 80
March 256 264 250 143 96 307 167 80
April........... 257 265 250 145 96 323 167 80
M ay........... 258 267 250 147 96 338 167 80
June........... 248 265 248 141 95 311 167 69
Ju ly ............ 247 263 248 142 95 310 167 74

* U. S. D. A. figures, revised  Ja n u a ry  1950. B eg in n in g  Ja n u a ry  1946 farm  prices 
and index num bers o f specific farm  products revised from  a  ca len d ar y ear to a  
cro p -y ear b asis. T ru ck  crops index ad ju sted  to th e 1924 level o f th e all-com m odity  
index.

t  D ep artm en t of L ab o r index converted  to  1910-14 base.
j  The Ind ex num bers of p rices o f fe r tiliz e r  m a te ria ls  a re  based on o rig in a l study 

made by the D epartm en t of A g ricu ltu ra l E con om ics and F a rm  M anagem ent, 
C ornell U niversity , Ith a ca , New Y ork . Th ese indexes a re  com plete since 1897. 
T he series  w as revised  and rew eighted  a s  o f M arch 1940 and N ovem ber 1942.

1 B e g in n in g  J u l y  1 0 4 0 , b a le d  lia y  p r ic e s  re d u ce d  b y  $ 4 .7 5  a  to n  to  be c o m p a ra b le  
to  lo o s e  b a y  p r ic e s  p re v io u s ly  q u o ted .

2 P o ta s h  s a l t s  q u o te d  F .O .B . m in e s ; m a n u re  s a l t s  s in c e  J u n e  1 0 4 1 ; o th e r  c a r r i e r s  
s in c e  .Ju n e 1047 . B e g in n in g  .Ju n e 1054 , m u r ia te  o f  p o ta s h  q u o ted  on b o th  m in e  an d  
p o r t  b a s is .

**  W h e r e  r a n g e  o f  p r ic e s  f o r  f e r t i l i s e r  m a te r ia l  is  q u o te d , a v e r a g e  f ig u re  is  
u se d . T h e  w e ig h te d  a v e r a g e  o f  p r ic e s  a c t u a l ly  p aid  f o r  p o ta s h  is  lo w e r  th a n  th e  
a n n u a l a v e r a g e  b e c a u s e  s in c e  1020  o v e r  0(1% o f  th e  p o ta s h  u sed  in  a g r ic u l t u r e  h a s  
b een  c o n tr a c t e d  f o r  d u rin g  th e  d is c o u n t p erio d .



This section contains a short review o f some o f the most practical and im portant bulletinsv and lists 
all recent publications o f the United States Departm ent o f Agriculture, the State Experim ent Stations, 
and Canada, relating to Fertilisers, Soils, Crops, and Econom ics. A file o f th is departm ent o f 
B ET TER  CRO PS W ITH PLANT FOOD would provide a com plete index covering all publications 
from  these sources on the p articu lar subjects named.

Fertilizers
"Fertilizers For Alaska, General Recom

mendations, 1954-1955," Agr. Ext. Serv., Univ. 
o f Alaska, Palmer, Alaska, Cir. 513, Jan. 1954, 
W. M. Laughlin, H. J. Hodgson, C. H. Dear
born, and A. H. Mick-

"Effect o f Boron on Cabbage and Cauli
flower," Agr. Exp. Sta., Univ. o f Conn., 
Storrs, Conn., Prog. Rpt. 1, Jan. 1954, J. M. 
Lent and J. Scarchuk.

"Fertilizer Recommendations For Georgia," 
Agr. Ext. Serv., Univ. o f Ga., Athens, Ga., Cir., 
371, Rev. July 1954.

"Recommended Fertilizer Practices For Al
falfa," Agr. Exp. Sta., Univ. o f Ga., Athens, 
Ga., Press Bui. 647, May 1954, J. M. Elrod.

"Nitrogen Recommendations," Agr. Ext. 
Serv., Univ. o f III., Urbana, 111., AG1588, Sept.
1953.

"Fertilizers, Fertilizer Materials And Rock 
Phosphate Sold in Illinois, July 1, 1953 to 
December 31, 1953," Agr. Exp. Sta., Univ. of
III., Urbana, III., AG1615, April 1954, S. IV. 
Melsted and N. G. Pieper.

"Use o f Anhydrous Ammonia as a Nitro
gen Fertilizer," Agr. Ext. Serv., Univ. o f Ky., 
Lexington, Ky., Cir. 519, Jan. 1954, P. E. 
Karrakcr and J. B. Kelley.

"Commercial Fertilizers, 1953," Agr. Exp. 
Sta., Univ. o f Maine, Orono, Maine, Official 
Inspections 229, Oct. 1953, E. R. Tobey.

"Feed Your Crops," Agr. Ext. Serv., Miss. 
State College, Miss., Pub. 279, March 1954,
I. E. Miles.

"1953 Report o f Fertilizer Sales In Ohio," 
Agr. Ext. Serv., Ohio State Univ., Columbus, 
Ohio, May 26, 1954.

"Distribution Of Fertilizer In Oklahoma 
Counties By Grades And Material for the 
Period, Second Quarter, October 1, 1953 to 
January 1, 1954," State Dept, o f Agr., Okla. 
City, Okla.

"Fertilizer Report For The Year 1953," 
Dept, o f Agr., Harrisburg, Pa., Gen. Bui. 652, 
Jan.-Feb. 1954.

"Effects o f Phosphate Fertilization on the 
Nutritive Value o f Soybean Forage for Sheep 
and Rabbits," USDA, Wash., D. C„ Tech. 
Bui. 1086, May 1954, G. Matrone, F. H. Smith, 
V. B. Weldon, W. W. Wood house, Jr., W. /.

Peterson, and K. C. Beeson.

Soils
"Commercial Peat and Native Organic Ma

terials in Connecticut," Agr. Exp. Sta., New 
Haven, Conn., Cir. 187, March 1954, H. G. 
M. Jacobson and C. L. W. Swanson.

"Brownstown Soil Experiment Field 1940- 
53, General Summary o f Results," Agr. Exp. 
Sta., Univ. o f 111., Urbana, 111., AG1529a, 
1954, F. C. Bauer and P. E. Johnson.

"Toledo Soil Experiment Field 1913— 1953, 
General Summary o f Results," Agr. Exp. Sta., 
Univ. o f 111., Urbana, 111., AG1529i, 1954, F. 
C. Bauer and P. E. Johnson.

"Soil Conservation Pays Off," Agr. Exp. Sta., 
Univ. d f 111., Urbana, III., Bui. 575, April 
1954, E. L. Sauer and H. C. M. Case.

"Soils o f Daviess County, Missouri," Agr. 
Exp. Sta., Univ. o f Mo., Columbia, Mo., Bui. 
604, July 1953.

"Soils o f Custer County," Agr. Exp. Sta., 
Mont. State College, Bozeman, Mont., Bui. 
489, Oct. 1953, L. F. Gieseker.

"Soils Survey, Jackson County, Alabama," 
USDA, Wash., D. C., Series 1941, No. 8, 
March 1954.

"Soils Survey, Collier County, Florida," 
USDA, Wash., D. C., Series 1942, No. 8. 
March 1954.

"Soil Survey, Baker Area, Oregon," USDA, 
Wash., D. C., Series 1941, No. 9, Jan. 1954.

Crops
"62nd and 63rd Annual Reports, Agricul

tural Experiment Station o f the Alabama Poly
technic Institute, January 1, 1951—December 
31, 1952," Agr. Exp. Sta., Alabama Poly
technic Institute, Auburn, Alabama, Jan. 1954.

"Results Of 1953 Cotton Variety Tests In 
Alabama," Agr. Exp. Sta., Alabama Polytech
nic Institute, Auburn, Ala., H. B. Tisdale and
A. L. Smith.

"Research and Alaskan Agriculture 1950- 
51,” Agr. Exp. Sta., Univ. o f Alaska, Palmer, 
Alaska, 15th & 16th Prog. Rpt., Oct. 1953.

"The Performance o f Vetch and Winter 
Peas In Arkansas, 1950-1952," Agr. Exp. Sta., 
Univ. o f Ark., Fayetteville, Ark., Bui. 543, 
/an. 1954, P. E. Smith.

3 3
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"Your Next Move?” Agr. Ext. Serv., Univ. 
o f Ark,., Fayetteville, Ark., Lfl. 199, July 1953.

"Pasture Plans for Year-Round Grazing in 
the Ozark Uplands,” Lfl. 200, Aug. 1953; 
"Pasture Plans for Year-Round Grazing in the 
Coastal Plains,” Lfl. 201, Oct. 1953; ",Pasture 
Plans for Year-Round Grazing in the Lower 
Ozark— Upper Ouachita Area,” Lfl. 202, Oct. 
1953; "Pasture Plans for Year-Round Grazing 
in the Delta and Terrace Area,” Lfl. 203, Dec. 
1953; Agr. Ext. Serv., Univ. o f Ark., Fayette
ville, Ark., W. H. Freyaldenhoven and W. R. 
Perkins.

Peach Variety Tests,” Agr. Exp. Sta., 
Univ. o f A rk ; Fayetteville, Ark-, Rpt. Ser. 40, 
Feb. 1954, C. H. Hendershott, E. H. Arring
ton, and C. J. Westbrook.

",Dominion Experimental Station, Lacombe, 
Alberta, Progress Report— 1947-1952,” Exp. 
Farms Serv., Dept, o f  Agr., Ottawa, Ont., Can., 
March 1954.

"Dominion Experimental Farm, Brandon, 
Manitoba, Progress Report, 1948-1952," Exp. 
Farms Serv., Dept, o f Agr., Ottawa, Ont., Can., 
March 1954.

"Experimental Station, Lethbridge, Alberta, 
Progress Report, 1947-1952,” Exp. Farms 
Serv., Dept, o f Agr., Ottawa, Ont., Can., April 
1954.

"Foliar Analysis Of Apple Trees, 1. Efleet 
o f Yield and Sampling Position,” Agr. Exp. 
Sta., Univ. o f Conn., Storrs, Conn., Prog. Rpt. 
3, March 1954, F. H. Emmert.

"Vegetable Crop Rotation Studies On Con
necticut Soils,” Agr. Exp. Sta., Univ. o f Conn., 
Storrs, Conn., Prog. Rpt. 4, March 1954, B. E. 
Janes.

"Annual Report For The Fiscal Year Ending 
June 30, 1953, Agricultural Experiment Sta
tions,” Univ. o f  Fla., Gainesville, Fla.

"1953 Report Florida Agricultural Exten
sion Service," Agr. Ext. Serv., Univ. o f Fla., 
Gainesville, Fla.

"Cantaloupe Production Guide,” Agr. Ext. 
Serv., Univ. o f Fla., Gainesville, Fla., Cir. 122, 
March 1954.

"Lettuce And Endive Production Guide,” 
Agr. Ext. Serv., Univ. o f Fla., Gainesville, Fla., 
Cir. 123, March 1954.

"Factors Affecting the Content o f Ascorbic 
Acid In Tomatoes,” Agr. Exp. Sta., Univ. o f
III., Urbana, III., Bui. 573, April 1954, H. H. 
Hassan and J. P. McCollum.

"Progress o f Agricultural Research in In
diana,” Agr. Exp. Sta., Purdue Univ., La
fayette, Ind., Sixty-Sixth Ann. Rpt.

"Small Grain Varieties—For Indiana.” Agr. 
Exp. Sta., Purdue Univ., Lafayette Ind., Sta. 
Cir. 400, Jan. 1954.

"1953 Iowa Corn Yield Test," Agr. Exp. 
Sta., Iowa State College, Ames, Iowa, Bui. 
PI 16, Feb. 1954, J. L. Robinson and C. D. 
Hutchcroft.

"Kansas Corn Tests, 1953,” Agr. Exp. Sta., 
Kansas State College, Manhattan, Kansas, Bui 
364, Feb. 1954, A. L. Clapp and L. A. Tatum. 

"Annual Winter Legumes,” Dept, o f Agr.,

Univ. o f Ky., Lexington, Ky., Cir. 517, Dec.
1953, E. N. Fergus, L. Henson, and B. W. 
Fortenbery.

"Growing Tomatoes in Kentucky," Dept, of 
Agr., Univ. o f Ky., Lexington, Ky., Cir. 518, 
Jan. 1954, J. E. Klinker.

"Experiments With Legumes at the North
east Louisiana Experiment Station,” Agr. Exp. 
Sta., La. State Univ., Baton Rouge, La., Bui. 
477, C. B. Haddon.

"A Brief Discussion o f the History of 
Sugar Cane," Dept, o f Agr., La. State Univ., 
Baton Rouge, La., Thirteenth Edition, W. G. 
Taggart and E. C. Simon.

"Tuberous Rooted Begonias,” Agr. Ext. 
Serv., Univ. o f Mass., Amherst, Mass., Lfl. 
260. Feb. 1954, A. W. Boicourt and R. E. 
Pride.

"Dahlias For the Home Garden,” Univ. o f 
Mass., Amherst, Mass., Lfl. 261, Feb. 1954, 
R. E. Pride.

"Ninety-Second Annual Report o f the Sec
retary o f the Michigan State Board o f Agri
culture 1953, and Sixty-sixth Annual Report, 
Agricultural Experiment Station, July 1, 1952 
to June 30, 1953,” Brd. o f  Agr., East Lansing, 
Mich., Mich. State College Pub., Vol. 48, No. 
12, June 1954.

"Grass Silage,” Agr. Ext. Serv., Univ. of 
Minn., St. Paul, Minn., Ext. Fldr. 181, May
1954, R. Briggs and H. Searles.

"Missouri Hybrid Corn Yield Tests for 
1953,” Agr. Exp. Sta., Univ. o f Mo., Columbia, 
Mo., Bui. 613, Jan. 1954, M. S. Zuber and 
B. H. Beard.

"Irrigated Pasture Investigations Huntley 
Branch Station, Huntley, Montana,” Agr. Exp. 
Sta., Mont. State College, Bozeman, Mont. 
Bui. 496, Jan. 1954, D. V. Kopland, A. H. 
Post, and R. E. Stitt.

"Seventy-Second Annual Report, 1953, New 
York Agricultural Experiment Station, Geneva, 
N. Y.,” New York State Agr. Exp. Sta., 
Cornell Univ., Geneva, N. Y., July 1953.

"Christmas Tree Farming,” College o f Agr., 
Cornell Univ., Ithaca, N. Y., Bui. 704, Rev. 
March 1954, J. A. Cope and F. E. Winch, Jr.

"Asparagus," Agr. Ext. Serv., Cornell Univ., 
Ithaca, N. Y., Bui. 909, March 1954, C. B. 
Raymond.

"Measured Crop Performance Small Grain 
1953” Agr. Exp. Sta., N. C. State College, 
Raleigh, N. C., Res. Rpt. 4, Aug. 1953, M. G. 
McKenzie and W. H. Rankin.

",Measured Crop Performance, Corn, 1953,” 
Agr. Exp. Sta., N. C. State College, Raleigh, 
N. C., Res. Rpt. 6, Dec. 1953, W. H. Rankin 
and M. G. McKenzie.

",Measured Crop Performance, Cotton,
1953,” Agr. Exp. Sta., N. C. State College, 
Raleigh, N. C.. Res. Rpt. 7, Dec. 1953, W. H. 
Rankin and M. G. McKenzie.

"Variations In the'Hicks Variety Of Bright 
Tobacco,” Agr. Exp. Sta., N. C. State College, 
Raleigh, N. C., Res. Rpt. 9, Dec. 1953, T. J. 
Mann and G. L. Jones.

"A Tracer Technique To Measure Growth
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and Activity o f Plant Root Systems,” Agr. 
Exp. Sta., N. C. State College, Raleigh, N. C„ 
Tech. Bui. 101, Oct. 1953.

“Crops And Soils,” Agr. Exp. Sta., N. C. 
State College, ‘Raleigh, N. C., Fifth Annual 
Edition, 1954.

"Agricultural Progress Through Research, 
Annual Report— 1952-1953,” Agr. Exp. Sta., 
N. D. Agr. College, Fargo, N. D., Bui. 387, 
fan. 1954.

“Cabbage . . . factors affecting vitamin 
values and palatability," Agr. Exp. Sta., 
Wooster, Ohio, Res. Bui. 742, April 1954, M.
B. Patton and M. E. Green.

“Turf Grasses, Their Development and 
Maintenance in Oklahoma,” Agr. Exp. Sta., 
Okla. A. 6r M. College, Stillwater, 0!{la., Bui. 
B-425, June 1954, W. C. Elder.

“Potato Cultural Practices In Pennsylvania,” 
Agr. Ext. Serv., State College, Pa., Cir. 430, 
April 1954, E. C. Pifer.

“ Vegetable Variety Trials— 1953,” Agr. Exp. 
Sta., State College, Pa., Prog. Rpt. 114, March 
1954, M. L. Odland and C. J. Noll.

“South Dakota Corn Performance Tests
1953,” Agr. Exp. Sta., S. D. State College, 
Brookings, S. D., Cir. 101, Feb. 1954, D. E. 
Kratochvil and D. B. Shank.

“Pasture Management For Dairy Cattle,” 
Agr. Exp. Sta., Univ. o f Tenn., Knoxville, 
Tenn., Bui. 234, March 1954, R. H. Lush.

“Hybrid Corn Tests In Utah,” Agr. Exp. 
Sta., Utah State Agr. College, Logan, Utah, 
Bui. 367, Feb. 1954, R. W. Woodward and 
R. F. Nielson.

“Cotton Defoliation Tests In Texas, 1953,” 
Agr. Exp. Sta., Texas A. & M. College, Col
lege Station, Texas, Prog. Rpt. 1680, May 6,
1954.

“Castorbean Production And Variety Test
ing In Texas, 1953,” Agr. Exp. Sta., Texas
A. & M. College, College Station, Texas, 
Prog. Rpt. 1684, May 13, 1954, D. D. Poole.

“Cotton Variety Tests At Beeville, 1951- 
53,” Agr. Exp. Sta., Texas A. & M. College, 
College Station, Texas, Prog. Rpt. 1686, May 
31, 1954, L. Reyes and R. A. Hall.

"Agricultural Research Report o f the Vir
ginia Agricultural Experiment Station, July 
1, 1950-June 30, 1953,” Agr. Exp. Sta., Va. 
Polytechnic Institute, Blacksburg, Va., Dec.
1953.

"Experiments With Field Crops, Soils, and 
Fertilizers," Agr. Exp. Sta., Va. Polytechnic 
Institute, Blacksburg, Va., May 1954.

“Sweet Sudan Grass for Summer Pasture," 
Agr. Ext. Serv., Va. Polytechnic Institute, 
Blacksburg, Va., Lff. 1, May 1954.

“Grow— Can—Serve Tomatoes,” Agr. Ext. 
Serv., Va. Polytechnic Institute, Blacksburg, 
Va., Cir. 542, Rev. June 1954.

“ What’s New in Farm Science,” Agr. Exp. 
Sta., Univ. o f Wis., Madison, Wis., Bui. 510, 
Ian. 1954.

“Hiland—A Better Barley,” Agr. Exp. Sta., 
Univ. o f Wyo., Laramie, Wyo., Bui. 330, 
March 1954, R. P. Pfeifer.

“Mint Farming,” USDA, Wash., D. C., 
Farmers’ Bui. 1988, Feb. 1954.

“Growing Peanuts,” USDA, Wash., D. C., 
Farmers’ Bui. 2063, May 1954, J. H. Beattie,
F. W. Poos, and B. B. Higgins.

“ Varieties o f Hard Red Winter Wheat in 
the United States,” USDA, Wash., D. C., Cir. 
938, April 1954, L. P. Reitz and C. 0 . Johns
ton.

Economics
“Alabama Agricultural Statistics," USDA, 

Wash., D. C., Bui. 4, June 1953.
“Irrigated Pastures, Costs Of Production," 

Agr. Ext. Serv., Univ. o f  Calif., Hayward, 
Calif., Co. Cir. 29, April 1953.

"Diverted Acres—Their Use and Conserva
tion,” Agr. Ext. Serv., Univ. o f Del., Newark, 
Del., Fldr. 36, March 1954.

“Some Trends and Characteristics o f  the 
Dairy Industry in Florida,” Agr. Exp. Sta., 
Univ. o f Fla., Gainesville, Fla., Bui. 539, 
March 1954, W. K. McPherson and R. F. 
Luckey, Jr.

"Economics o f  Some Soil Conservation 
Practices,” Agr. Exp. Sta., Iowa State College, 
Ames, Iowa, Res. Bui. 403, Dec. 1953.

“ What’s the Outlook7 for Kentucky Agri
culture In 1954,” College o f Agr., Univ. of 
Ky., Lexington, Ky., Lfl. 141, Jan. 1954.

“ What About the Burley Tobacco Control 
Program?" College o f Agr., Univ. o f Ky., 
Lexington, Ky., Cir. 516, Dec. 1953, G. L. 
Johnson and H. M. Young, Jr.

“Louisiana Farm Products Quantity Sold, 
Prices, Cash Income from Sales, and Pur
chasing Power, 1909-1952,” Agr. Exp. Sta., 
La. State Univ., Baton Rouge, La., Bui. 480, 
June 1953, J. P. Montgomery.

“An Economic Analysis o f The Impact o f 
Government Programs on the Potato Industry 
o f the United States," Agr. Exp. Sta., Univ. 
of Minn., St. Paul, Minn., Tech. Bui. 211, 
June 1954, R. W. Gray, V. L. Sorenson, and 
W. W. Cochrane.

"Cotton Marketing in the Upland Area o f 
Mississippi,” Agr. Exp. Sta., Miss. State Col
lege, State College, Miss., Bui. 517, May 1954,
C. M. Wells, Jr. and J. M. Beaird.

"North Carolina Agricultural Statistics," 
Dept, o f Agr., Raleigh, N. C., No. 95, March
1954.

“A Social and Economic Study o f Two Re
settlement Communities in Puerto Rico,” Agr. 
Exp. Sta., Univ. o f Puerto Rico, Rio Piedras, 
Puerto Rico, Bui. 114, Aug. 1953, J. M. Rios 
and P. B. V. Calcerrada.

"Estimated Costs And Returns From Major 
Farm Enterprises, Tennessee, 1952,” Agr. Exp. 
Sta., Univ. o f Tenn., Knoxville, Tenn., Mono. 
268, Feb. 1954.

“The Farmer Looks at His Economic Secu
rity," Agr. Exp. Sta., Texas A. & M. College, 
College Station, Texas, Bui. 774, Jan. 1954, 
W. G. Adkins and J. R. Motheral.
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Red Apples Require Ralanced Nutrition
( From page 8)

some important factors which can im
prove color and storage life.

The- potassium requirements of the 
tree should be met by applying ade
quate quantities of potassium ferti
lizers or hay mulch. As growers raise 
the level of potassium applications they 
should adopt a high magnesium liming 
program to prevent the occurrence of 
potassium-induced magnesium defi
ciency.

The practice of using only nitrogen- 
carrying fertilizers will eventually lead

to an unbalance in the tree’s nutrition 
and the production of poorly colored, 
low quality fruit. Careful considera
tion should be given to the amount of 
nitrogen applied to McIntosh orchards 
so as to prevent an unfavorable balance 
with potassium.

Hay mulch is highly valuable be
cause of the balance of nutrients con
tained in the hay and because of the 
beneficial effects of organic decomposi
tion products of the hay on availability 
of phosphorus.

Effect of Roron on Reets . . .
(From page 16)

acre.
The amount of borax that should be 

applied per acre for beets will depend 
on the alkalinity of the soil. On alka
line soils (pH above 7) 50 pounds of 
borax per acre are recommended. 
This amount should also be applied to 
acid soils that have been limed to cor
rect the soil acidity. On slightly acid 
soils (pH 6. to 6.5) the equivalent of 
10 to 30 pounds of borax respectively 
is recommended per acre. On more 
acid soils, boron is likely to be avail
able in sufficient amounts, and not over

10 pounds of borax are recommended 
per acre, unless lime is first applied. 
Lime is recommended on such soils for 
beets.

The accompanying Table shows the 
amount of borax equivalent that should 
be added to the two grades of fertilizer 
most commonly used for beets to apply 
the amounts of these fertilizers and 
borax recommended per acre in rela
tion to the acidity of the soil.

Crops Following Beets 

If beets fertilized with boron have

R e l a t io n  o f  S o il  A c id it y  to  A m o u n t  o f  B o r a x  a n d  B o r a x  E q u iv a l e n t
f o r  B e e t  F e r t i l i z e r s

Soil Acidity

Recommended rates per acre

Lbs. of borax per acre 1000 lbs. of 5-10-10 625 lbs. of 8-16-16

Lbs. of borax eq uivalent* per ton

pH 7. + ............................ 50 83 133
pH 6 .5 .............................. 30 50 80
pH 6 .0 .............................. 10 17 27

* Equivalent amount of boron supplied in the form of “fertilizer borate” or of "agricul
tural pentahydrate borax.”
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been grown on the same field for two 
or more years in succession, precau
tions should be taken in choosing the 
crop to succeed beets on that land, be
cause there is a possibility of a build-up 
of the boron content of the soil to the 
point where it might be toxic to boron- 
sensitive crops such as beans. On the 
other hand, there are many crops in 
addition to beets that often develop 
boron deficiencies and that are bene
fited by the addition of small amounts 
of boron per acre on alkaline or near- 
alkaline soils. Such crops with rela
tively high boron requirements are

cabbage, broccoli, cauliflower, turnips, 
rutabagas, celery, and alfalfa. Any of 
these crops would be desirable crops to 
follow beets in a rotation, especially 
where beets have been grown and fer
tilized with borax two or more years 
in succession.

There are other crops that are very 
sensitive to boron toxicity. Beans are 
particularly susceptible to boron injury 
and would be a hazardous crop to plant 
on land that had received boron fer
tilizer the preceding two or more years 
in succession. However, beans may be 
planted safely after a single year of 
boron-fertilized beets.

Sail Testing and the Land-Grant Colleges
( From page 21)

central laboratory system results when 
the analyses of a large number of 
samples are compiled and studied. 
Such studies are greatly facilitated by 
punching on business cards the results 
of soil tests, along with other pertinent 
information about the samples. Such 
procedures permit making summaries 
and correlations of soil test data from 
hundreds of thousands of samples in 
a relatively short time. Soil test sum
maries are valuable aids to educational 
programs of the Extension Service as 
well as a basis for better and improved 
recommendations. It is apparent that 
a central system where testing methods 
are uniform, where the testing is all

done by the same personnel, and the 
recommendations are the responsibility 
of one person, naturally lends itself to 
this type of study much better than 
the county system.

A state soil testing service should 
always be operated by some division of 
the Land-Grant College or University. 
It may be the Experiment Station, 
the Extension Service, or both. The 
dependence of soil testing upon re
search is what makes the association 
with the Land-Grant College system a 
necessity. As far as is known to the 
writer all state services are at present 
operated by the Land-Grant College or 
by an agency closely associated with it.

Apply Fertilizers in Fall . . .
( From page 14)

find the cheapest and safest storage in 
the soil.

In order to get the ideas and opin
ions of agronomists in other states per
taining to fall and spring application, 
a questionnaire was sent out to some 25 
leading agronomists in the Northern

states. These men were ten to one 
in favor of late fall application of 
nitrogen fertilizer. Many of them sup
plied yield data based on carefully con
ducted experiments which proved with
out question that nitrogen fertilizer 
could and can be applied in the fall
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Fig. 5 . Topdressing an old a lfa lfa  field with 0 -9 -2 7 B  (m id -Ju ly ). Bulk spreading o f fertiliser 
by the local dealer o r custom  operator gets the jo b  done fo r  the farm er at low cost and, as in 
th is case, during the busy sum mer season when the farm er doesn’t have tim e to  do the jo b  him self. 
The anhydrous amm onia custom  applicator men are finding th is bulk spreading o f  fe rtiliser a 
good “ off-season”  ad junct to their business, not only profitable to themselves but, by supplying

m inerals, m aking nitrogen more effective.

with just as good results as when ap
plied in the spring.

And so I say let’s stop quibbling 
over some minor differences of opinion 
and inconsequential factors “for” or 
“against” and encourage farmers to get 
the job done. Let’s encourage our 
farmers to carry out practices that make 
money for them and redound to their 
ultimate good. Let’s help the ferti
lizer manufacturer to operate his plant 
at maximum efficiency, on a 12-month

rather than a seasonal basis.
Yes! and there wouldn’t be that “last- 

minute run” on the fertilizer factory 
if more farmers in the Northern states 
would buy and apply more of their 
fertilizer in the fall. “Store it in the 
Soil” is a good slogan, and what we 
don’t “Store in the Soil” we can profit
ably store in the barn or granary and 
hold till planting season rolls around 
in the spring.

Seed Around Farm Ponds

BARE soil around your farm pond 
should be seeded with grass to 

protect the slopes from erosion and to 
keep the pond from filling with silt.

B. A. Jones, University of Illinois 
Agricultural Engineer, points out that 
dry weather last fall caused seeding 
failures at many newly constructed farm 
ponds. And in some cases farmers felt 
that it was too dry to even seed.

Jones offers these suggestions for get
ting a good stand of grass on the earth 
dam and on the area around your farm 
pond:

Prepare a good seedbed. Apply 8-8-8 
or 10-10-10 fertilizer at a rate of 400-800 
pounds per acre. A 50-50 mixture of 
timothy and redtop at 24-30 pounds per 
acre is recommended for most of Il
linois. But brome grass, tall fescue, or 
perennial rye grass also may be used.
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( From page 18)

T a b l e  I . — C o m p a r is o n  o f  t h e  P e r f o r m a n c e  o f  L e e  a n d  O g d e n  S o y b e a n  V a r i e t i e s
i n  R e g io n a l  T e s t s , 1951-53

Seed Ma Seeds per Seed % %
yield turity Height pound holding Protein Oil

Lee.................... 29 .3 10-15 30 3,400 Excellent 40 .7 21 .5
Ogden............... 27 .5# 10-10 31 3,000 Fair 40 .8 21 .3

off the ground than with Ogden, which 
will reduce combine losses. Lee differs 
from Ogden in that the hairs on the 
pods and stems are brown, whereas on 
Ogden they are gray. The seeds are 
glossy yellow with a black hilum, or 
eye, in contrast to the olive green seed 
with a brownish-black hilum of Ogden.

Over the three years during which 
Lee has been compared with Ogden in 
over 90 different tests in the Southeast
ern States, its seed yield has averaged 
29.3 bushels per acre in comparison 
with 27.5 bushels for Ogden. Oil con
tent of Lee has averaged 21.5 per cent

compared with 21.3 per cent for Ogden.
Because of its seed-holding qualities 

and resistance to the major soybean dis
eases, Lee should help stabilize soybean 
yields in the areas where it is adapted.

Lee is the third in a series of new, 
superior soybean varieties adapted for 
production in the Southern States. 
Dorman, announced in 1951, is 21 days 
earlier than Lee; and Jackson, an
nounced in 1952, is 12 days later than 
Lee. Fitting Lee into a production 
program with either or both of these 
varieties will permit a larger acreage to 
be harvested per combine, which should 
help reduce production costs.

Fig. 4 . A Lee increase field in the Delta area o f  Mississippi, 1953,
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Early and Delayed Grazing . . .

(From page 22)

grazed all season. The rainfall during 
the summer grazing season of 1950 was 
about two inches below normal but the 
distribution was better than is normally 
expected.

During 1951 the plots grazed all sea
son produced only 108 standard cow 
days of grazing per acre as rainfall was 
eight inches below normal. The milk 
yield was 4,617 lbs. per acre with a farm 
value of $158.55 after deducting the 
value of the hay and grain fed to the 
cows. The plots on which grazing was 
delayed produced 2,652 lbs. of hay and 
51 standard cow days of grazing per 
acre. The milk yield per acre was 2,722 
lbs. with a farm value of $104.17. The 
value of the milk plus the value of the 
hay amounted to $143.95, or 9% less 
than the value of the milk from the 
plots grazed all season. The TD N  sup
plied by the hay plus grazing was 24% 
more than was supplied by the plots 
grazed all season. No grazing was 
available August 10-October 3 due to 
dry weather.

The summer of 1952 was another 
very unfavorable season for grazing. 
The total summer rainfall was seven 
inches below normal and there was 
practically no effective rainfall during 
the months of May, June, and July. 
Grazing on the all-season plots was 
started April 14 and continued through 
October 31 except for 15 days, August 
1 to 15, when grazing was not available. 
But 104 standard cow days and 4,458 
lbs. of milk were obtained with a farm 
value of $185.28 per acre after deduct
ing the value of grain and hay fed. 
The other plots produced 6,921 lbs. of 
grass silage per acre with grazing start
ing June 6, giving 74 standard cow days 
and 3,523 lbs. of milk per acre. The 
value per acre was $186.83 after deduct
ing feed fed and crediting the silage

produced. The calculated yield of 
TD N  supplied was 55% more than 
obtained from the all-season plots.

Again 1953 was a season of variable 
rainfall with 5.4 inches less than nor
mal. The all-season plots gave 117 
standard cow days and 5,560 lbs. of 
milk with a net value of $205.62 per 
acre to September 8 when all cows 
were taken off the plots. A yield of 
12,763 lbs. of silage, 64 cow days, and 
3,322 lbs. of milk per acre was obtained 
from the delayed-grazing plots. The 
value per acre was $152.27 after de
ducting feed and crediting the yield of 
silage. The calculated yields of TD N  
were 92% greater for the delayed graz
ing, however.

During the four seasons (1950-53) 
the plots grazed all season produced an 
average of 137 standard cow days and 
5,886 lbs. milk per acre and the plots 
on which grazing was delayed, a cut
ting of 3,024 lbs. of hay or 9,073 lbs. 
silage plus 84 standard cow days and 
3,983 lbs. milk per acre. The average 
value above feed costs for all-season 
grazing was $207.71 per acre; for the 
delayed grazing plus hay or silage har
vested, an average of $183.72 per acre, 
a net value of $23.99 or 13% in favor 
of all-season grazing. But the plots on 
which grazing was delayed produced 
an average yield of 3,025 lbs. of calcu
lated TD N  per acre and the plots 
grazed all season, an average yield of 
2,188 lbs. calculated TD N  per acre. 
The difference in yield of TDN 
amounted to 38% in favor of the de
layed grazing and was progressively 
greater each of the four years.

There have been no fertility additions 
since the pasture was seeded except the 
application of 200 lbs. per acre of 60% 
muriate of potash plus borax in Feb
ruary 1952 and again in 1953. This
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T a b l e  I . — Y i e l d s  f b o m  R o t a t io n a l  G r a z in g  o f  A l f a l f a -O b c h a r d g r a s s ,
A v e r a g e  1950-5S, P e r  A c r e

Grazed All Season

Year Cow
days

Milk 
4% , lbs.

Value 
over feed

Silage,
lbs.

Cow
days

Milk 
4% , lbs.

Value 
over feed

1950.................... 218 8,909 $281.40 8,649 147 6,365 $257.86
1951.................... 108 4,617 S158.55 7,956 51 2,722 $143.93
1952...........'____ 104 4,458 S185.28 6,921 74 3,523 $180.83
1953.................... 117 5,560 $205.62 12,763 64 3,322 $152.27

Av. 4 years. . . . 137 5,886 $207.71 9,072 84 3,983 $183.72

One Cutting +  Grazing

with an initial lime, fertilizer, and seed
ing cost of $34.69 gives an average of 
less than $15.00 per acre maintenance 
cost.

At the end of four years, the stand of 
alfalfa in the plots where grazing was 
deferred does not appear to have weak
ened much and is better than in the 
plots grazed all season. The ladino 
clover thickened up on all plots during 
the favorable grazing season of 1950 
but almost disappeared from all plots 
during the extreme drouth conditions 
of 1951. The orchardgrass did not 
tiller as much in the plots where the 
deferred grazing was conducted as in 
the plots grazed all season. Some or
chardgrass died in all plots during the 
extremely drouthy weather but the 
stand of orchardgrass remaining after 
four years is better in the plots grazed 
all season than in the plots where graz
ing was deferred.

Chemical analysis of vegetation from 
all plots obtained in June showed an 
average of 24.65% crude protein, 8.25% 
lignin, and 10.07% total ash on a dry 
matter basis. Samples obtained in Oc
tober gave an average of 25.66% crude 
protein, 8.37% lignin, and 10.60% ash. 
There was little variation between sam
ples but rather high protein and low 
lignin. The cows obtained an average 
of 62% of their total TD N  require
ments from grazing during the four 
years, with a variation of 58 to 65%.

The distribution of the grazing ob
tained varied with the distribution of 
the rainfall received. During the very

favorable season of 1950 when the rain
fall was only two inches below normal 
and well distributed, 26% of the total 
grazing from the plots grazed all season 
was obtained during April and May. 
During 1951 when the rainfall was 
eight inches below normal and poorly 
distributed, 58% of the grazing from 
these plots was obtained during April 
and May. Again in 1952 with rainfall 
seven inches below normal and poorly 
distributed, 45% of the grazing was 
obtained during April and May. These 
variations suggest the advisability, from 
a practical farm viewpoint, of having 
an acreage considerably in excess of the 
requirement for grazing during the 
early part of the season, which may be 
harvested either as hay or preferably as 
silage, in order to have sufficient pasture 
later in the season, and to furnish stored 
feed for later feeding in dry periods or 
in winter.

The rainfall received during the four 
years of this experiment averaged 5.8 
inches below normal for April through 
October. The yield of grazing obtained 
from the plots grazed all season was 
favorable when compared to the yield 
previously obtained from bluegrass- 
white clover pasture on a portion of 
the same land over a 4-year period 
when the rainfall averaged onlv two 
inches below normal. This mixture of 
orchardgrass, ladino clover, and alfalfa 
averaged 143 standard cow days per 
acre as compared to 90 standard cow 
days for the bluegrass-white clover mix
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ture, a difference of 59%.

Conclusions

Results to date indicate that (1 ) 
ladino clover will not survive in a 
mixture with orchardgrass and alfalfa 
in summers as drouthy as 1951-53, (2 ) 
orchardgrass and alfalfa stands can be 
satisfactorily maintained and yields will 
be comparatively high for at least four

years by both all season and deferred 
grazing when rotational grazing is 
practiced, but the stand of alfalfa will 
be maintained better and the yield of 
TD N  will be higher when deferred 
grazing is practiced, (3 ) little difficulty 
from bloat will be experienced when 
the cows have access to good quality 
hay, and (4 ) the vegetation grazed will 
be palatable and of good quality.

S c h o o lin ’
(From page 5)

vary directly with the sums of money 
spent for teachers and facilities? Ex
penditures per pupil and teacher sala
ries remain lower in rural areas, and 
average attendance is also down in 
comparison to urban sections. We 
know that some great strides have been 
made and hundreds of devoted teachers 
employed in farming zones—these are 
evident. Some of the rural states are 
making greater relative financial efforts 
to support good public schools than 
richer industrial states. As more equal
ization laws are enacted, the principle 
will be set up soon that the wealth of 
the whole nation should contribute 
some to the education of youth wher
ever they live.

It’s still as true as ever that one who 
is prevented or denied refreshment 
from the educational reservoir chal
lenges our attention and aid. It’s better 
to provide a fair and equal chance for 
all, lest some particular persons of high 
caliber suffer lifelong defeat, and great 
talent be lost to the community or the 
nation thereby. I think we can afford 
to set up these higher levels of oppor
tunity for development, knowing as we 
do that laggards and shiftless drones 
likewise enjoy the same chances and 
add to the overhead cost. I have been 
to school celebrations where successful 
celebrities came back to the old spot 
to receive tribute—and reflect tribute 
and honor back to the little schools 
where they first drank their fill and ac
quired a taste for more.

One who is deprived of a suitable 
education in schools is not exactly the 
object of general pity—unless he butts 
into some technical or classical confab 
far beyond his depth. His main handi
cap today is in getting and holding 
jobs that have been officially keyed to 
the college or university. He begins 
to feel that lack financially about the 
time his kids get more expensive and 
the shadows of upper middle age creep 
into his face.

IN agriculture this educational ques
tion is harder to answer with defi

nite and positive facts than it is in most 
city professions. I doubt if we know 
any too much about the percentage of 
farmers who either possess or lack 
higher training in relation to their gross 
incomes—except here and there in local
ized studies. We do know that agri
cultural colleges run an average of 15 
to 20 per cent of their graduates as 
farm operators, and one such study in
dicates that these graduates engaged in 
farming have done pretty well for them
selves, in comparison with the gradu
ates otherwise employed. The graduate 
farmer doesn’t usually frame his di
ploma or degree certificate as evidence 
that he is entitled to “practice.” He 
benefits constantly from college work, 
but he enjoys no professional academic- 
farmer societies as such. He exerts his 
influence and keeps up his current in
formation through cooperatives or agri
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cultural groups where possession of a 
college degree is hardly ever necessary 
for membership.

Then, of course, there are other dis
tinct advantages to a college training 
besides rolling up a bank account 
bulwark. These have to do with living 
and being, not just having and saving. 
Sometimes the non-collegiates develop 
these sidelines to a well-rounded char
acter as well or better than the gradu
ates. But from studies made at Michi
gan State College one feels that formal 
education by itself should always aim 
to create aptitudes worth cultivating 
for later success. That is, a degree 
based only upon subject matter cannot 
help a lot if the student lacks aptitudes.

T H E Michigan school alumni be
lieved the following aptitudes most 

essential in success on the job:
The ability to get along with folks 

was voted tops by 36 per cent. Skill 
in using technical knowledge got the 
nod of 20 per cent. Ability to get 
things done—to accomplish what you 
started—was rated highest by 16 per 
cent. Thirteen per cent gave the ability 
to work hard; 10 per cent said “sales
manship” of ideas and products ranked 
best. Only one per cent mentioned the 
ability to be active in community serv
ices.

You can take that slate off the hook 
here and apply it to folks with and 
without a college degree, and you’ll get 
about the same list of aptitudes for 
success. That is, take ability to get 
along with people. Ask yourself if 
that is something all colleges emphasize 
and train students for? Or, in reverse, 
does our well-known college of hard- 
knocks and improvising supply a good, 
fresh stock of that commodity every 
day?

The second one—skill in using tech
nical information—naturally gives the 
one holding a degree the big edge. 
Sticking to it, working hard, and good 
salesmanship, as above specified, may 
or may not be aptitudes that the col
lege engenders. Quite likely, they are

Time Proven LaMotte 
Soil Testing Apparatus
L a M o tte  S o i l  T e s t in g  S e r v ic e  i s  th e  
d ir e c t  r e s u lt  o f  30 y e a r s  o f  e x te n s iv e  
c o o p e r a tiv e  re s e a r c h  w ith  a g r o n o m is ts  
and  e x p e r t  s o i l  te c h n o lo g is ts  to  p ro v id e  
s im p lifie d  s o i l  t e s t in g  m e th o d s . T h e s e  
m e th o d s a re  b a se d  o n  fu n d a m e n ta lly  
sou nd  c h e m ic a l  r e a c t io n s  a d a p te d  to  
th e  s tu d y  o f  s o i ls ,  an d  h a v e  p ro v ed  to  
b e  in v a lu a b le  a id s  in  d ia g n o s in g  d efi
c ie n c ie s  in  p la n t  fo o d  c o n s t itu e n ts .  
T h e s e  m e th o d s  a re  f le x ib le  an d  a re  
c a p a b le  o f  a p p lic a t io n  to  a l l  ty p e s  o f 
s o i l  w ith  p ro p e r in te r p r e ta t io n  to  c o m 
p e n s a te  fo r  a n y  s p e c ia l  s o i l  c o n d itio n s  
e n co u n te re d .

M e th o d s  fo r  th e  fo llo w in g  a re  a v a ila b le  
in  s in g le  u n its  o r in  c o m b in a tio n  s e t s :

Ammonia Nitrogen Iron
Nitrate Nitrogen pH (acidity & alka-
N itrite  Nitrogen Unity)
Available Potash Manganese
Available Phosphorus Magnesium
Chlorides Aluminum
Sulfates Replaceable Calcium

T e s t s  fo r  O rg a n ic  M a tte r  an d  N u tr ie n t 
S o lu tio n s  (h y d r o c u ltu re )  fu rn ish e d  o n ly  
a s  s e p a ra te  u n its .

LaMotte Combination 
Soil Testing Outfit

S ta n d a rd  m o d el fo r  p H , N itr a te ,  P h o s 
p ho ru s and  P o ta s h . C o m p le te  w ith  
in s tr u c t io n s .

Illustrated literature will be sent upon 
request without obligation.

LaMotte Chemical 
Products Co.

Dept. BC Towson 4, Md.
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facets of character to start with, then 
polished up by drill and routine at the 
college.

When it comes to engaging in active 
community services, one is obliged to 
concede that the schooling in academic 
circles with their organized activities 
and responsibilities fits a man well for 
that aptitude. However, the alumni 
in the questionnaire rated it almost nil 
as a success essential. Probably it 
could be, if a fellow neglected his own 
affairs to become a constant organizer 
and promoter of the public welfare.

AWAY back in the days we were 
talking about, when schooling was 

a rare treat and a precious privilege to 
the few, these same old aptitudes played 
their part just as they do today.

I guess they also got their aptitudes 
sort of jumbled up. I had a good uncle 
who never knew anything much ex
cepting hard, gruelling toil. He had 
a little technical skill, such as it was, 
and did his best to apply it to his 
arduous occupation. He was too weary 
to enter into community activities, al
though as a fiddler of sorts, his place 
would have been secure in society of 
the time.

I knew another townsman of my era 
who had some technical ability and 
got things done by hard work and long 
hours. He could sell anything to 
almost anybody—with or without it. 
But when it came to being agreeable 
and sociable and making warm friends, 
he was just a cold fish.

One of my aunts personified the 
active do-gooder and joiner. Without 
much education, she succeeded in run
ning things all up and down our valley. 
She had a robust, genial mien and got 
along tops with people on all occasions. 
She also had distinct ability to sell her
self and the pet projects she was en
gineering at the moment. I confess 
we often grew a trifle tired of Aunt 
Mercy—and probably we’d have been 
just as completely worn out had she 
boasted a diploma from the state uni
versity.

Another close relation had many of 
these sterling aptitudes, mainly those 
of application and hard work. But she 
lacked confidence and was timid and 
shrinking. She magnified her failures 
and multiplied her fears. I doubt if 
she was ever serene and stabilized— 
perhaps hard work got in its licks. She 
had talent, ability, and skill of home- 
spun kinds. Here maybe the denial of 
any real education beyond district 
school narrowed her down and under
mined her courage. I don’t know if 
higher learning would have restored 
what she was denied. Anyhow it’s 
too late for our society to help her that 
way. She rests with the Great Teacher 
now.

These personalities craved expression. 
Some of them rose above their starved 
educational opportunities and contrib
uted about as much to our well-being 
as many who have enjoyed the extra 
schooling which those others yearned 
in vain to get.

If we possess boundless faith and a 
fair amount of humility, we can survive 
both insufficient and too efficient edu
cation. Doubtless one is almost as 
troublesome as the other. For instance, 
we have all tried to read learned tome  ̂
about man and nature and humanity 
and the cosmos and such ponderous 
themes—only to wind up with less 
stability and confidence in both the 
here and hereafter than we had before.

After all, the real educated person 
is one who seeks to learn from every
one and everything that intrigues him. 
He develops just as greatfy after earn
ing his degree as he did from the chart 
class to the commencement. Too many 
of us miss that desirable goal. Too 
many of us regard a college as a place 
to get eartagged or branded so that we 
will command a higher price in the 
market place.

There are also the three S’s in educa
tion, coming right after the elementary 
three R’s. To my notion they are: 
Keep it Sensible, Sound, and Service
able.
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What’s new in Naugatuck

cucumber plants 
treated at seeding 

with Alanap-Iuntreated weed-choked 
cucumber plants

ALANAP-I saves vine crop growers 
up to $I50 Per Acre

E xten siv e  field tests  prove th a t N a u g a tu ck ’s new herbicide, 
A lan ap-l,can  save growers of cucumbers, melons and squash count
less dollars by practically eliminating hand weeding.

One experim ent reveals th a t curcurbit yields were actually  
doubled by a pre-emergence application o f Alanap-1 . “Plants in 
untreated rows were severely stunted by weed competition before the 
fields could be cultivated and hoed, whereas treated rows were still 
not suffering. . .  two months after planting.”

As a pre- or post-emergence weed killer, Alanap-1 gives excel
lent control of a wide variety of weeds, is non-hazardous to humans 
and animals, easy to apply, low in cost, and safe on recommended 
crops which now include asparagus.

\ r  One in a series of advertisements demonstrating Naugatuck’s continuing 
* *  effort to introduce new and better products for agricultural and related uses.

‘W m  Nautfatuck Chemical-x
NAUGATUCKCHEMlSf “  1

Division o f U n ited  States Rubber Company-

E L M  STR EET, N A U G A T U C K ,  C O N N E C T I C U T

producers of seed protectants, fungicides, miticides, insecticides, growth 
retardants, herbicides: Spergon, Phygon, Aramite, Synklor, MH, Alanap.
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FREE LOAN OF EDUCATIONAL FILMS

The A m erican Potash In stitu te  will be pleased to  loan to  educational 
organizations, agricultural advisory groups, responsible farm  associa
tions, and m em bers of the fertilizer trade th e m otion pictures listed 
below. This service is free except for shipping charges.

FILMS (ALL 16 MM. AND IN ‘COLOR)

The Plant Speaks Thru Deficiency Symptoms (Sound, running time 25 min. 
on 800-ft. reel.)

The Plant Speaks, Soil Tests Tell Us Why (Sound, running time 10 min. on 
400-ft. reel.)

The Plant Speaks Thru Tissue Tests (Sound, running time 14 min. on 400-ft. reel.) 
The Plant Speaks Thru Leaf Analysis (Sound, running time 18 min. on 800-ft. reel.) 
Save That Soil (Sound, running time 28 min. on 1200-ft. reel.)
Borax From Desert to Farm (Sound, running time 25 min. on 1200-ft. reel.) 
Potash Production in America (Sound, running time 25 min. on 800-ft. reel.)
In the Clover (Sound, running time 25 min. on 800-ft. reel.)
In Canada: The Plant Speaks Thru Deficiency Symptoms 

The Plant Speaks, Soil Tests Tell Us Why 
The Plant Speaks Thru Tissue Tests 
The Plant Speaks Thru Leaf Analysis 
Borax From Desert to Farm  
Potash Production in America

DISTRIBUTORS

Northeast: Educational Film Library, Syracuse University, Syracuse 10, N. T.

Southeast: Vocational Film Library, Department of Agricultural Education, 
North. Carolina State College, Raleigh, North Carolina.

Lower Mississippi Valley and Southwest: Bureau of Film Service, Department 
of Educational Extension, Oklahoma A & M College, Stillwater, Oklahoma.

Midwest: Visual Aid Service, University Extension, University of Illinois, 
Champaign, Illinois.

West: Department of Visual Education, University of California, Berkeley 4, 
California.

Department of Visual Education, University of California Extension, 
405 Hilgard Ave., Los Angeles 24, California.

Department of Visual Instruction, Oregon State College, Corvallis, Oregon. 
Bureau of Visual Teaching, State College of Washington, Pullman, Wash

ington.
Canada: Canadian Film Institute, 172 Wellington Street, Ottawa, Ontario.
For the Province of Ontario: Distribution Services, Ontario Agricultural College, 

Guelph, Ontario.
IMPORTANT

Requests should be m ade well in advance and should include inform a
tion as to group before which the film is to be shown, date of exhibition  
(alternative dates if possible), and period of loan.

Request bookings from your nearest distributor.
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AVAILABLE LITERATURE

The following literature on the use of fertilizers in profitable soil and
crop management is available for distribution. We shall be glad to send
these upon request and in reasonable amounts as long as our supply lasts.

%
Reprints

2 8 - 1 2 - 4 5  B e tte r  C orn (M id w est) (C irc u la r )  
F -3 -4 0  W hen F ertiliz in g , C en aid er P la n t-fo o d  

C on ten t n f  C rop *
S -5 -4 0  W h at is th e  M atter w ith Y o u r S o il?  
Y -5 -4 3  V alu e & L im ita tio n * o f  Method* o f 

D iagnosing P la n t N u trient Needs 
A - l - 4 4  W h at’s in  T h a t F e r ti l is e r  B a g ?  
Q Q -1 2 -4 4  L e a f A nalysis— A G uide to  B e tte r  

Crops
P -3 -4 5  B a la n ced  F e r tility  in  th e  O rch ard  
Z -5 -4 5  A lfa lfa — T h e  A risto cra t
0 0 - 8 - 4 5  P o tash  F e r tilis e rs  A re N eeded on 

M any M idw estern Farm s
Z Z -1 1 -4 5  F ir s t  T h in g s F ir s t  in  S o il F e r tility  
T -4 -4 6  P otash  Losses on  th e  D airy  F a rm  
Y -5 -4 6  L earn  H unger S ig n s o f  Crops
1-2 -4 7  F e r tilis e rs  and H um an H ealth  
T -4 -4 7  F e r ti l is e r  P ra c tic e s  f o r  P ro fita b le

T o b a eco
T T -1 1 -4 7  How D ifferen t P la n t  N u trien ts In 

fluence P la n t Grow th 
W - 1 1 -4 7  A re Y on P astu re  C onsciou s 7 
R -4 -4 8  Needs e f  th e  C orn  Crop 
1 - 6 - 4 8  A pplying F e r tilis e rs  in  S o lu tio n  
A A -6-48  T h e  C hem ical C om p osition  o f  A gri

cu ltu ra l P o tash  S a lts  
G C -1 0 -4 8  S ta rre d  P la n ts  Show  T h e ir  H unger
0 0 - 1 1 - 4 8  T h e  U se o f  S o il S am p lin g  T u b es 
S S -1 2 -4 9  F e r tilis in g  V eg etab le  Crops 
B B -8 -5 0  T ren d s in  S o il  M anagem ent o f

P each  O rchard s
1-2 -5 1  S o il T reatm en t Im p ro res  Soybeans 
X -8 -5 1  O rch ard  FertU iaatio n  G round  and

F o lia g e
B B -1 0 -5 1  H ealthy P la n U  M ust B e  WeU N our

ished
H -1 2 -5 1  P astu re  Im p rov em ent W ith  1 0 -1 0 -1 0  

F e r tilis e r
K K -1 2 -5 1  P otassiu m  in  A nim al N u trition  
A - l- 5 2  R esearch  P o in ts  th e  W ay to  H igher 

Levels o f  P ea n u t P ro d u ctio n  
E -2 -5 2  Ladino Q o . t r  I ts  M ineral R e q u ire 

m ents A  C h em ical C em p osition  
H -3 -5 2  T h e  R e la tiv e  M erits  o f  In e rg a n le  A  

O rganic S o n rees o f  P la n t N utrients 
L -4 -5 2  E ffic ien t U se o f  F e r ti l is e r  in  th e  

So u th ern  R egion
0 - 4 - 5 2  T o m a to  P ro d u ctio n  f o r  th e  C anning 

In d u stry
Q -5 -S 2  P eta ss lu m -n ltro g en  B a la n ce  fo r  H igh 

C orn Y ield s 
Y -1 0 -5 2  T h e  N n tritio n  o f  M uch Crops 
C C -1 2 -5 2  T h e  L e a f  A nalysis A pproach  to  

Crop N u trition  
B - l - 5 3  C om m ercial F e r ti l is e r  I s  a  Sound  In 

vestm ent
1 -2 -5 3  S erieea  Is  a  G ood D rou ght Crop 
J-S -S S  B a lan ced  N u tritlen  Im p roves W in ter

W heat R e o t Su rv ival 
K -3 -5 S  K udsu K eeps C rew in g D uring 

D roughts

N-4-53 Coastal Bermuda— A Triple-threat 
Grass on the Cattlem an’s Team 

P -4 -53  Learning How to Make Profits from  
Sweet Potatoes 

S -5 -5S  More Cotton on Less Land 
T -5 -5 3  T refo il Is  Different 
W -6-53 The Development o f  the Am erican 

Potash Industry 
AA -8-53 Strong R oots Msko High Corn 

Yields
CC -10-58 More Effective F ertiliser Use 

Needed in the Northeast 
D D -10-55 Sam pling Soils fo r Chem ical Tests 
F F -1 0 -5 5  Testing and R eclaim ing A lkali 

Soils
I I -1 1 -5 S  The Im portance o f  Legumes In 

Dairy Pastures 
J J -1 1 -5 3  Boron— Im portant to Crops 
K K -11 -53  A Convenient Q uick-test fo r  P o t

ash in Coastal P lains Soils 
M M -12-5S W hite B irch  Helps R estore Potash- 

deficient Forest Soils
0 0 - 1 2 - 5 3  General Rules Concerning P lant 

Nutrients
B - l -5 4  High-level Fertility  M skes Balbo 

Rye Roots More Effective 
C - l-5 4  Soil Test Sum maries Can B e o f 

Value to  Many Groups 
D -l-5 4  Relation o f Potash and Phosphate to 

Cold In ju ry  o f Moore Pecans
1-2-54 Lim e and F ertiliser Pay Off
J-2 -5 4  Feed in the Northeast— Buy I t  or 

Grow it?
K -2 -54  Soil snd P lant Analyses Increase 

Fertilizer Efficiency 
L -2 -54  A lfa lfa  Regains Favor W ith Tennessee 

Farm ers
M -3-54 Peanut Production Trends in North 

Carolina
N -3-54 F ertility  o f  Georgia Soils as Shown 

by Soil Tests 
P -3 -5 4  Some Aims o f  Soil Research 
Q -3-54  Fertilise  By Test— Not By Guess! 
R -3 -5 4  Soil Fertility  (B asis  fo r  High Crop 

Prod uction)
S -4 -5 4  So You W ant to  Crow A lfa lfa?  
T -4 -5 4  The Fertilization  A Lim ing o f Penn

sylvania Fru it Soils 
U -4-54  Nutrient Balance Affects Corn Yield 

and Stalk  Strength 
V -4 -54  Tung Culture Finds a P lace in South 

Mississippi
W-4 -5 4  Some Reasons fo r  P oor Crop Stands 
X -5 -5 4  Fertilizer Analyses Are on the Move 

— UPWARD 
Y -5 -5 4  Potential o f Fertilizer Use fo r More 

Efficient Production as Applied to 
Midwest

Z -5-54 Oregon Can Produce More Straw
berries

A A -5-54 The Changing Fertility  o f New 
England Soils

THE AMERICAN POTASH INSTITUTE 
1102 16th STREET, N. W. WASHINGTON 6 , D. C.
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Jl
" ‘ a Z u v - .

X U  f u n  n k i

t o

A certain corporal had been overseas 
two years when he received word from 
his wife of a newly-born son.

Cigars were in order, so he pur
chased several, and began dispensing 
them, repeating the news of the blessed 
event. With one cigar left he entered 
the lieutenant’s office.

After hearing the corporal’s story 
the lieutenant said: “Jones, doesn’t it 
seem strange to you that you have been 
overseas at least two years and your 
wife has just now had a baby?”

Jones beamed brightly, “Oh, no sir,” 
was his reply, “There was three years 
between my brother and me.”

Mother: “Now, Junior, be a good 
boy in college, wash behind your ears, 
be careful with your money, write 
home often, study hard, wear your long 
underwear, and keep your trap shut.”

A small boy was listening to a con
vention program when the radio an
nouncer said: “The speaker is now 
making his way to the rostrum.” 

“Well, for gosh sakes,” exclaimed 
the youngster, “What does he want to 
tell that on the air for?”

Two men on a train were discussing 
whether they should go to Minneapolis 
or St. Paul. “I don’t want to go to 
Minneapolis because there are too many 
Swedes there,” said one.

“I guess St. Paul is out, too, then 
because there are too many Swedes 
there,” replied the other.

An elderly Swedish lady sitting be
hind them overheard their comments 
and she spoke up and said:

“Excuse me, jentlemen, but if you 
are looking for a place var there ain’t 
no Swedes, vy don’t you go to hell?”

The girl who slaps you may not 
want to hurt your feelings as much as 
she wants to stop them.

Rastus: “Yessuh, I done found out 
that honesty is the best policy after all.” 

Mose: “How come?”
Rastus: “You remember that dawg 

I stole last week? Well I tried to sell 
it for two whole days and nobody 
would give me more than a dollar for 
it, so I took it back to the owner and 
collected the reward. She gave me five 
dollars.”

Two love-sick Bronx kids at a dance: 
“You’re dancink?”
“You’re askink?”
“I’m askink.”
“I’m dancink.”

“Do you pretend to have as good 
judgment as I have?” exclaimed the 
enraged wife to her husband.

“Well, no,” he replied slowly, “our 
choice of partners for life shows that 
my judgment is not to be compared 
with yours.”



N O W  A V A I L A B L E ...
F OR  A G R I C U L T U R E !  Here's a natural calcium borate 

mineral o f  low solubility for preventing and correcting 
boron deficiency in light-textured soils and areas o f high 

rainfall! Now we offer a worthy companion product to 
supplement our popular, but more soluble, Fertilizer Borates. . .

PACIFIC COAST BORAX CO.
D I V I S I O N  0 9  t O R A I  C O N S O l I D A T I D .  L I MITED

C o l e m a n i t e - H i g h  G r a d e  provides 
lengthy boron nourishment for crops on 
light and porous soils—or in high 
rainfall areas. Because of its low water 
solubility, C o l e m a n i t e  is especially 
suitable for borating general purpose and 
premium grade fertilizers that may be 
applied to c o t t o n  and to boron-sensitive 
crops (i.e.: tobacco, sweet corn, potatoes, 
beans) which require certain minimum 
amounts of boron over a season. The 
release of boron by C o l e m a n i t e  is 
slow and extended—a single application 
will suffice for a season—and therefore 
preferable for use on boron-sensitive 
crops which could be adversely affected 
by an excessive dosage of boron at 
one time. C o l e m a n i t e - H i g h  G r a d e  and 
F e r t i l i z e r  B o r a t e s  team up to 
broaden your use of borated fertilizers!

For further information, 
contact nearest office:

• 630 Shatto Place, 
Los Angeles 5, CALIFORNIA

• 100 Park Avenue, 
New York 17, NEW YORK

* 1st National Bank Bldg., 
Auburn, ALABAMA

• 1504 N .W . Johnson Street, 
Portland, OREGON  

• 1503 Hadley Street, 
Houston 2, TEXAS 

• 2031 Fortieth Ave., S.W., 
Calgary, Alta., CANADA

M A N U F A C T U R E R S  OF F A M O U S  " 2 0  M U L E  T E A M  P AC KA G E P R O D U C T S
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T H E  P L M T  
SPEA K S

71 fou r-reel series of 16 mm., sound, co lor films 
which m ay be booked independently or in 

any com bination. T hey may be used to best ad
vantage when shown at least one day ap art and 
in the follow ing sequence:

T H E  P L A N T  S P E A K S  T H R U  D E F I 
C IE N C Y  S Y M P T O M S  pictures soil deple
tion, erosion, and deficiency sym ptom s on 
plants. (Running tim e 25 min. on 800-ft. 
ree l.)

T H E  P L A N T  S P E A K S , S O IL  T E S T S  
T E L L  U S W H Y  depicts taking soil sam ples 
on the farm  and the in terp retation  of soil 
tests . (Running tim e 10 min. on 400-ft. reel.)

T H E  P L A N T  S P E A K S  T H R U  T I S S U E  
T E S T S  shows the value of tissue testing and 
the procedure for testing plant tissues in the  
field. (Running tim e 14 min. on 400-ft. reel.)

T H E  P L A N T  S P E A K S  T H R U  L E A F  
A N A L Y S IS  evaluates leaves in plant grow th  
and leaf analysis in determ ining fertilizer  
needs. (Running tim e 18 min. on 800-ft. ree l.)

W e  shall be pleased to loan these films to agri
cultural colleges, experim ent stations, county  
agents, vocational teach ers, responsible farm  
organizations, and m em bers of the fertilizer  
trade.

O T H E R  16MM. C O LO R  F IL M S  A V A IL A B L E
In  the Clover Save That Soil
Potash Production in Borax from D esert

America to Farm

IM P O R T A N T
Requests for bookings should be 

made through the distributors as 
listed on page 54 of this issue.

American Potash Institute
1102 Sixteenth S treet 
W ashington 6, D. C.
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e tea mb an

T r a d i t i o n

T R A D IT IO N  is akin to history. Some folks venerate it and are often 
guided by it, and some don’t care a whoop what’s gone before. Fel

lows whose driving force is to do things differently and be original and 
who deny the value of precedent are generally known as nonconform
ists. They have their side of the case, too. To them, tradition is some
thing to be broken with entirely and suddenly, as being unworthy of 
our new and brittle era, where change is always the point to strive for, 
ever free from reliance upon past usage, former customs, and old- 
fashioned ideals^

We go alo.ng with them insofar as 
tradition means lighting fire-crackers 
tied to a dog’s tail on the Fourth, tip
ping over backhouses and busting win
dows on Halloween, telling shady 
stories in men’s wash-rooms, voting a 
straight partisan ticket whoever runs, 
eating twice one’s capacity on feast 
days, saving Saturday nights for a 
booze binge, playing bawdy monkey- 
shines with newlyweds, placing smoke 
bombs under an auto hood, and racing 
motors up quiet home streets.

As the British light opera gent said,

“They never would be missed!” Like
wise, I endorse the rebellion against 
customs of the dead past, like trying to 
live without a telephone, doing without 
running water and the indoor toilet, 
admiring enlarged crayon portraits of 
the family, relying upon patent medi
cines, keeping your own cow and 
chickens in the back yard, or feeding 
steam engine threshing crews.

It’s all because we use the term 
“tradition” rather loosely. It’s like 
“courage” and “sin.” The words carry 
different meanings to different people.

3
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What some men regard as courageous 
or sinful is like a picnic or a credit 
mark to others.

But the tradition to which I refer 
and by which I stand guard in my own 
honest right represents established 
standards and goals that caused our 
forebears (and ourselves when young) 
to launch and uphold a better sort of 
self-governing and self-adjusting enter
prise in America. They often fell short 
of what was charted and hoped for 
and promised; and many of them died 
without reaching that objective which 
in their youth seemed so easy and sure 
to attain. But during these intervals 
tradition from the best of the past 
proved to be their guiding star and 
ever-present measure of true and last
ing progress, decency, good will, and 
fair play.

IT ’S those things we will eventually 
miss the most when we grow sur

feited with pleasures and gadgets and 
novelties. In a way, it is almost part of 
our religion—this tradition. Much of 
it came to us in much the way that 
spirituality did, teaching reliance upon 
the substantial and pivotal elements 
that enter into our lives and experi
ences. Whenever I read some dignified 
and serious statement by some rough- 
and-ready chap from whom one seldom 
expects to hear sentimental expressions, 
I believe him to be in the grasp of 
homely tradition of a kind that is sealed 
into the cornerstone of our nation.

I ’d like to introduce just such a 
thought or two by way of example. I 
first lift some quotes from the cowboy 
writer of range history and memoirs— 
Bob Beverly. Prose can be poetry if 
it is in tune with tradition. I can see 
all of America in what he says—not 
just the unbroken prairie and the 
lonely range rider.

“From my childhood on through 
manhood to old age, the only star that 
interests me to any extent has always 
been the North Star, for it brings back 
thoughts to me of things that happened 
most years of my life. Each night I

go out of my camp to look at that one 
and only thing I have known in my 
life that remains as immovable today 
as it was back in my childhood.

“It was pointed out to me for the 
first time by my sainted mother as 
we sat around our little home yard on 
the banks of the Brazos river in the 
years of 1878 and 1879. As a child I 
asked how the cowboys found their way 
to the markets of the north. How 
were they able to find their way across 
the untraveled roads of those wide-open 
spaces of our plains section of Texas?

“Sometimes some rider of the trail 
Would stop at our little camp and talk 
of his trip over the cattle trails to Kan
sas, and when I asked how he was able 
to find his way, he said: ‘At night when 
we rode along we were guided by the 
North Star.’

“As a little boy this made a wonder
ful impression on me. As the years 
passed I learned to love one star only, 
the North Star. As I rode many lone
some trails at night, I learned to tell 
the time or nearly what it was by 
watching the big dipper’s location at 
dusk as the stars came into sight; and 
estimating how long it would take the 
stars in the dipper to sink out of sight 
and come back on the ether side of 
the North Star, with one of its line of 
stars always pointing to it.

“When the nights were cloudy and 
dark the old-time cowboy was lone
some, for he could not see the one and 
only thing that he figured was a per
manent fixture in life, and which would 
remain the same to the end of life’s 
trail. I cannot say that I ever wor
shipped that star, like it was the same 
as my Creator, but I came as near it, 
I guess, as any human being ever did. 
I figured that out behind that star was 
He who created such things to enable 
mankind to carry on this world.

“The North Star is now my only 
friend to remind me of Jeff Slator and 
Big Johnson, and Ab Blocker—the man 
who was said to have looked between 
the ears of his horse at more cattle on 
the trail than any living person. I like
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to go out at night and gaze off into 
that far away range around the North 
Star, where I am sure all of them are 
there on open range and making hands 
where the Great Range Boss runs the 
general roundup wagons.

“If I only had a telephone line over 
there to converse with them as I look 
at the North Star, I would tell them 
that the old star has never varied since 
they left this range of ours; and ask 
them to be on the lookout for the rest 
of our old buddies, as we will be com
ing on soon to that range beyond the 
North Star. In my fancy I am riding

around while the herd is sleeping 
quietly out there on the bed ground, 
and my pony slows to a walk. I re
move my hat and my thoughts turn 
backward as I ride over the flat again 
bound from old San Antonio with a 
herd headed for the Yellowstone.”

To be guided by some celestial 
presence and be aware of the immuta
bility and solemnity of this brief span 
we live is great comfort to men with 
the traditions held dear by Bob Beverly. 
Sometimes it is men of great simplicity 
and faith whose words sing like sweet 
music and give us the benefit of all 
homely and reassuring traditions that 
this age so sorely needs.

I HAVE repeatedly found that those 
who work close to earth and nature 

and who obey her signals and portents 
usually possess a great fund of mellow 
and hopeful traditions. In a crisis or in 
some severe test of courage and faith, 
the man who cares for the best of the 
past has more than an even chance of 
winning.

It has been said with some justice 
that the old-timers furnished the rich 
tradition but some of us late-comers sup
plied the enterprise and the ambition. 
I recently heard a successful farmer 
mention this in receiving an award 
earned by the place he cultivates be
cause it is more than a century old and 
remains in the same family.

This speaker said that most of the 
credit for retaining and improving those 
century farms lies with the later two 
generations who tilled them and 
stocked them, more so at least than to 
the original homesteaders. The pio
neers selected the site and experienced 
many great hardships, but the business 
acumen, hard work, and pride in family 
tradition evinced by the more recent 
owners made it possible for these farms 
to stay in the family and grow better 
each year.

He then went on to remark that of 
all the basic traditions and values which 
animated the establishment and endur
ing quality of such farmsteads, we must 
credit spirituality and reverence for 
religion and faith as the foremost asset.

Now I believe that by this he meant 
well-balanced, serene, and kindly spir
ituality. He surely never meant the 
brand of fanaticism and blue-nosed 
stiffness which too many of our pioneer 
groups exhibited in their family man
agement. Theirs was the fear element 
instead of the love influence. I know 
one widely known natural scientist 
whose home life in boyhood was made 
miserable and cramped by a false reli
gious attitude on the part of his crabby, 
over zealous father. At his earliest 
chance the boy ran away from the home 
place and never wanted to return for 
the human values it engendered—but 
he did come back to examine its soil 
and its flora and fauna.

So we decide between us here and 
now that traditions that reflect the right 
kind of reverence and faith—the kind 
that can forgive and be tolerant—are 
the living ones today. In this way we 
must ourselves be watchful, for we also 

( Turn to page 51)



Principles Involved 
in Soil Testing

J3g George G. Smith
Department of Soils, University of Missouri, Columbia, Missouri

Fe r t i l i z a t i o n  practices on Mid
west soils are rapidly changing. 

Less dependence is being placed on soil 
organic matter, legumes, and farm 
manures as the principal source of 
nitrogen—and other elements. In most 
areas there have been spectacular in
creases in the use of chemical fertiliz
ing materials. It is just now being 
appreciated that legumes, when re
moved for hay, instead of greatly in
creasing soil fertility, add only limited 
amounts of nitrogen and mask fertility 
decline.

Legumes removed for hay (or soy
beans for seed) contain more minerals 
than do comparable yields of grain 
crops when only the grain is harvested. 
Much dependence has been placed on 
the value of manure returned. Except 
in those areas where barn feeding is 
practiced, the efficiency of nutrient re
turn in manures is much lower than 
commonly believed.

Early experimental work with ferti
lizers in the Midwest area was designed 
to determine the minimum quantity 
of nutrients to give a profitable yield 
increase. Many experiments have been 
conducted on placement of these small 
additions of fertilizer for maximum 
plant absorption. The response has 
been variable and significantly in
fluenced by weather. In favorable sea
sons the high rate of nutrient release 
from soil organic matter has frequently 
masked the small amounts added in 
fertilizers. On unfertilized soil prob
ably 95% of the nitrogen, and over 50% 
of the phosphorus, and some other ele
ments absorbed by plants, come from

the breakdown of soil organic matter.
In seasons unfavorable for the release 

of nutrients from soil humus, these 
small fertilizer additions may cause 
early stimulation and a starved plant 
before maturity. Under very dry con
ditions, these starter fertilizers may re
main in the dry surface layers, while 
the active plant roots are in the low- 
fertility subsoil.

Recent experimental work in supply
ing crops with sufficient available plant 
nutrients, placed so they can be ab
sorbed in unfavorable seasons to elimi
nate these elements as factors in pro
duction, has shown that initial dif
ferences in productiveness of many soils 
can be eliminated in favorable seasons.

The addition of plant nutrients in 
fertilizers to increase the capacity of 
low-fertility soils to produce top yields 
may in some cases nearly equal the 
value of the land. In the interest of 
economy and best plant growth (proper 
balance of nutrients is important), only 
those nutrients that are deficient should 
be added. No application of unneeded 
nutrients can be tolerated. Soil tests 
are being extensively used to determine 
elements that are in short supply.

First attempts to use soil tests to 
determine the kind of starter fertilizer 
to use were generally unsatisfactory. 
Early tests first developed for the low 
exchange capacity soils of the East and 
South gave poor correlations in the 
Midwest. However, recent develop
ments and correlations in individual 
regions can show the nutrient reserves 
in individual soils and aid in the cal
culations of the quantities necessary to

6
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Fig. 1 . Soil tests show this soil is low in potassium . W here potash fertiliser  was applied ( l e f t ) ,
the yield was more than doubled.

be added to remove these elements as 
limiting factors in crop growth. These 
tests are not perfect, but if good 
samples are properly analyzed, they 
can give information that will greatly 
aid in formulating an efficient fertiliza
tion program.

Fields Differ Widely

Soil surveys have been used to enu
merate and classify readily visible soil 
differences. Soil fertility programs 
have been based on experiments con
ducted on individual soils. However, 
after years of different kinds of soil 
management, greater differences in pro
ductive capacity have developed within 
a soil classified as one type than those 
which existed as a general average in 
soils of widely different origin and 
properties. The differences in nutrient 
levels, according to soil tests of 2 0  in
dividual plots on a formerly uniform 
single acre of land after 14 years of 
different experimental soil and crop 
management practices, are shown by 
the data given in Table I. In the dry

season of 1953, the yields of crops on 
this experimental area varied widely. 
Corn yields varied from 26 to 87 
bushels per acre; wheat from 8  to 40 
bushels; barley from 19 to 70; soy
beans from 15 to 35; and red clover 
from complete failure to 3 tons per 
acre. Soil tests are the only method 
available which can determine the 
nutrient reserves in soils so rapidly and 
can indicate fertility treatments for 
most efficient crop production.
T a b l e  I.— E f f e c t  o f  s o il  m a n a g e m e n t

ON NUTRIENT VARIATION IN  PUTN A M
SILT LOAM (1 4  YEARS CROPPING).

Low High

Phosphorus............... 8 lbs. 96 lbs.
Potassium................. 56 “ 152 “
Magnesium............... 280 “ 600 “
Calcium..................... 2700 “ 7280 “
pH ............................... 5 .0 7 .2
Lime requirement

(H )*........................ 6000 “ “
Organic matter........ 1.8% 2.4%

* Expressed as CaCOs equivalent.
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Organic M atter, Key to Soil-testing 
Programs

The increased use of chemical nitro
gen has been the major factor in the 
greater interest in soil testing and the 
heavier applications of other plant nu
trients. Many Midwest soils supplied 
sufficient phosphorus, potassium, and 
other essential nutrients to meet crop 
requirements when yields were regu
lated by the limited amount of nitrogen 
supplied by organic matter in depleted 
soils. But when chemical nitrogen is 
added in optimum amounts, the re
moval of minerals by the crop is in
creased so much that the need for 
minerals by the crop is more apparent.

Soil organic matter has been the buf
fering agent that has compensated for 
improper soil management in the past. 
But with the significant loss of soil 
humus, and under the declining fer
tility, the need for rapid accurate 
methods of determining the nutrient 
status in soils has increased.

Soil organic matter contains about

5% nitrogen. Each per cent of the 
organic fraction then represents 2 0 , 0 0 0  

pounds of organic matter, or 1 , 0 0 0  

pounds of nitrogen in the surface
2,000,000 pounds of soil. Accordingly, 
a soil with 2.5% organic matter con
tains 2,500 pounds of nitrogen in this 
form. The rate of its breakdown is 
determined by the average climatic 
factors, under which for Missouri it has 
been found that from 1.50 to 3% of 
the total nitrogen in a silt loam will be 
released per year under corn and other 
cultivated summer crops. For clay soils 
and clay loams, the breakdown of or
ganic matter will liberate from 1.25 to 
2.50% of the soil nitrogen; and for 
sands and sandy loams, from 4.0 to 
6 .0 %  of the total become available. 
The amounts released under small 
grains are approximately one half of 
these quantities.

When considered in connection with 
adapted soil management factors, this 
method of calculation has given good 
correlations with crop responses to the 
calculated soil treatments. It is the

gHSa Ytt* WT. Gdfctf* tMTS
B it twtAf *

L I *  C  1 / *

l i s t  row*
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method which is being generally fol
lowed by many Missouri farmers. It 
is shown by an example in Table II 
as the method for calculating nitrogen 
fertilization practices for corn. The 
range in amounts of nitrogen expected 
to be released in a soil can be deter
mined from the organic matter tests 
and the soil texture. For a silt loam 
containing 2.5% organic matter by test, 
this release could be from 37 to 75 
pounds of nitrogen per acre. For each 
ton of legume residues turned under, 
the expected release is 30 pounds of 
nitrogen during the first year and 1 0  

pounds the second year. It is assumed 
for this example that one ton of dry 
matter is plowed under. If carbo
naceous residues of very low nitrogen 
content are added, then at least 20 to 30 
pounds of additional nitrogen must be 
added per ton to satisfy the require
ments of soil microorganisms in its 
decay. When manure of average com
position is applied, Missouri experi
ments indicate that about four pounds 
of nitrogen will be released per ton the

first season, and two pounds during 
the second year. It is assumed again 
for this example that six tons of 
manure are applied, which supply 24 
pounds of active nitrogen. The total 
amount of nitrogen available, then, by 
calculation, would range from 91 
pounds in very wet or dry seasons to 
129 in favorable years. Since any nitro
gen additions are by no means com
pletely taken by the crop, a 1 0 0 -bushel 
crop of corn requires about 2  pounds 
per bushel or 2 0 0  pounds per acre. 
Consequendy, the amount of nitrogen 
that would need to be added, as given 
in this example, would vary from 71 
to 109 pounds per acre. Since weather 
conditions cannot be foretold, the appli
cation of about 1 0 0  pounds of nitrogen 
per acre with adequate minerals would 
be the suggested application.

This method of calculation for the 
nitrogen, based on organic matter de
terminations of Missouri’s 89 soil-test
ing laboratories, is being used by the 
agricultural workers. Good correla
tions are being obtained and many

Fig• 3* According to soil tests, this soil was deficient in phosphorus. The application o f super* 
phosphate ( le f t )  increased yields o f barley more than 3 0  bushels per acre.
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farmers make their own calculations 
without the aid of technicians.

T a b l e  II.— E x a m p le  o f  c a l c u l a t i o n s  
f o r  E s t i m a t i n g  q u a n t i t y  o f  n i t r o 
g e n  t o  a p p ly  f o r  y ie ld  o f  100  
b u s h e l s  o f  c o r n  o n  a  s i l t  lo a m  
WITH 2.50% ORGANIC MATTER.

Nitrogen released Pounds 
per acre

From soil (1M—3%) (based on
soil test)...........................................

From legumes (1 ton)* (30 lbs. per 
ton first year, 15 lbs. second
year)..................................................

N. required to decompose carbo
naceous residues (straw, etc.) 
(30 lbs. N. per ton)......................

37- 75 

30

N. released from manure (6 tons)** 
(4 lbs. per ton first year, 2 lbs. 
second year).................. .................

Total available...................................

N. required for 100 bu. corn (2 lbs. 
per bu.)............................................

24

91-129

200
71-109N. to be added in fertilizer***........

* Assuming 1 ton legume residues turned under.
** Assuming 6 tons average manure applied.
***  All mineral elements present in adequate 

amounts.

Soils Differ in Capacity to 
Hold Nutrients

Most soils in the Midwest region (ex
cept very sandy soil) have a high 
capacity to hold nutrients. Essential 
nutrients such as calcium, potassium, 
magnesium, and ammonia possess 
positive charges and are held by clay 
and organic matter (which have nega
tive charges) in a manner somewhat 
similar to iron filings being held by a 
magnet. Available nutrients in the soil 
are not in true solution, but are held 
by varying forces that greatly reduce 
the rate of movement through the soil 
and loss through leaching. The amount 
of nutrients that a soil can hold is com
monly referred to as exchange capacity. 
The term “exchange” is used because 
one ion can exchange for or replace 
another on the surface of the fine

particles. They may also be exchanged 
by ions, usually hydrogen, given up by 
the plant root. For example, hydrogen 
can replace some of the calcium, mag
nesium, or potassium as a soil is 
leached. In turn, calcium replaces some 
of the hydrogen when a soil is limed.

Soils with high clay or organic mat
ter content usually have a high ex
change capacity. Soils which contain 
little clay or organic matter generally 
have a low exchange capacity. Most of 
the good soils of the Midwest have 
medium to high exchange capacities.

The kind of clay in a soil will in
fluence the force with which these 
nutrients are held. Generally these ele
ments are more strongly attracted by 
clays found in Midwest soils than those 
found in Southern states. Different 
species of plants have different capaci
ties to absorb nutrients. For soil tests 
to give a reliable measure of nutrient 
reserves it is essential that the proper 
laboratory methods be used, and that 
results be correlated with field response.

The base exchange capacity of a soil 
is expressed in chemical terms of milli- 
equivalents (m.e.) per 1 0 0  grams of 
soil. Since the various elements have 
different equivalent weights, a milli- 
equivalent will vary for the various 
ions. For example, one m.e. per 100 
grams of soil would be 2 0  pounds of 
hydrogen ( 1 , 0 0 0  pounds of limestone), 
240 pounds of magnesium, 400 pounds 
of calcium, or 780 pounds of potassium 
per 2  million pounds of soil.

Exchange Capacity Influences 
Cation Availability

The addition of one element, par
ticularly in excess quantities, will in
fluence the availability to plants of 
other elements held in exchangeable 
form on the clay and organic matter. 
Frequently the application of one ele
ment in too large amounts will result 
in deficiency symptoms of other ele
ments being observed in plants. An 
excess of potassium can reduce the 
availability of calcium or magnesium. 
An excess of ammonia has increased
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Results of soil test Milliequivalents of exch. ions 
per 100 grams of soil

Per cent 
saturation

O.M.
P20 5

2 .5  
80 lbs./Acre

K 195 195- 780=  0 .25 1.4
Mg 480 480- 240=  2 .00 11.6
Ca 4400 4400- 400 =  11.00 63.7
L.R. (H) 4000 4000-1000= 4 .00 23.3
pH 5.8

Total 17.23 100.0

the absorption of manganese and iron 
by plants. It has been suggested that 
the detrimental effect of sodium in the 
less developed soils of the West may be 
traced to the effect on the activity of 
other absorbed ions. It is necessary for 
optimum plant growth that all elements 
be present in proper ratios.

It has been found that for optimum 
plant nutrient absorption under Mis
souri conditions the calcium should 
occupy from 70 to 80% of the exchange 
capacity of the absorption complex.

Magnesium is considered in adequate 
supply when this element takes up 1 0 %  
of that capacity. About 20 pounds of 
available potassium are required for 
each 1 m.e of exchange capacity (300 
pounds per acre for a soil with a 15 
m.e. exchange capacity). This is not 
necessarily the relationship for the addi
tional potassium required when the ex
change capacity is greater than 15 m.e. 
With higher exchange capacities it is 
less than 2 0  pounds for each additional 
m.e. exchangeable. Few soil manage

Modern measuring equipm ent can increase speed and improve efficiency, 
procedures are more accurate than are sampling procedures.
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T a b l e  IV.— S u g g e s te d  n u t r i e n t  l e v e l s  f o r  c a lc iu m , m a g n e s iu m , a n d  p o ta s s iu m  
i n  M is s o u r i  s o i l s  (P o u n d s  p e r  a c r e ) .  C o m p iled  b y  E . R .  G r a h a m .

Total cation exchange capacity*

6 8 10 12 14 16 18 20 24 28 32

C a ............. 1800 2400 3000 3600 4200 4800 5400 6000 7200 8400 9600
Mg............ 144 192 240 288 336 384 432 480 576 672 768
K ............... 234 250 266 280 296 312 351 390 468 546 624

* Expressed as milliequivalents per 100 grams.
1.000 lbs. of (40-mesh) pure calcium limestone will increase the calcium level 400 lbs.
1.000 lbs. of (40-mesh) pure dolomitic limestone will increase the calcium level 240 lbs., and the 

magnesium level 114 lbs.
100 Ids. of muriate of potash (60% KsO) will increase the potassium level 50 lbs.

ment troubles have been encountered 
when enough hydrogen is present along 
with the nutrient cations to occupy 
from 1 0  to 2 0 %  of the exchange 
capacity.

Because of the influence of any single 
ion on the availability of others and 
wide differences in exchange capaci
ties of Missouri soils, nutrient additions 
are being suggested on a basis of spe
cific percentage saturation of the ex
change capacity for each of them. Most 
of the Missouri county soil-testing lab
oratories are making their calculations 
of suggested applications on this basis.

The exchange capacity can be cal
culated as m.e. from the pounds per 
acre of these nutrients determined by 
the soil tests and totaled as shown by 
the example in Table III. For this 
calculation the pounds of each cation 
found per 2  million pounds of soil are 
divided by the above acre equivalents 
to give milliequivalents per 1 0 0  grams 
of soil. A total of these figures gives 
the total exchange capacity per 1 0 0  

grams of soil. The percentage satura
tion of each element can then be cal
culated.

After the percentage saturation values 
are obtained, the amount that needs 
to be added to bring the values to 75% 
saturation for calcium, 1 0 %  for mag
nesium, and from 5 to 2.5% for potas
sium can be determined from Table IV. 
It is assumed that limestone passing a 
40-mesh sieve will be available within 
a year and that additions should be on 
this basis. The calcium level will be

increased 400 pounds per acre by the 
addition of 1,000 pounds of 40-mesh 
calcium limestone, or by 240 pounds of 
calcium, plus 114 pounds of magnesium 
by the same quantity of 40-mesh dolo
mite (45.72% MgCOs).

Determining the “Lime 
Requirement”

There is a close relation between the 
PH of the soil, the calcium level, and 
the lime requirement. The pH value 
of a soil reflects the balance of general 
mineral cations in total against the 
hydrogen cation on the exchange com
plex of the soil. However, when soils 
differ widely in nature of colloidal 
material, the pH measurements are of 
limited value in determining the lime 
status. Soils with widely different 
needs for calcium, or lime, may have 
the same pH. A determination for 
pH can furnish information on soils of 
low exchange capacity that have been 
limed, since the pH level will rise 
rapidly after liming. On soils of high 
clay or organic matter content, large 
applications of limestone can be made 
with only a small change in pH. 
Changes in exchangeable hydrogen, as 
shown by lime requirement tests, are 
reflected slowly after liming.

The lime requirement test, developed 
by Woodruff, actually represents the 
amount of fine, pure calcium carbonate 
that would be required to replace the 
exchangeable hydrogen of the soil. 
Since most limestones are not 100% 

( Turn to page 40)



Peas for Canning or Freezing 
in New York State

B f  W . D . V tftu m  a n d - J l. R . Jd a m d o n  

New York Agricultural Experiment Station, Geneva, New York

REEN peas are an important part 
of our national diet, as is evidenced 

by the fact that for the last 1 0  years 
farmers in the United States have de
voted slightly over 460,000 acres per 
year to this crop. Major production is 
centered in Wisconsin, Washington, 
Oregon, and Minnesota. These States 
have averaged 140, 59, 55, and 49 thou
sand acres of peas annually, respectively, 
over the 10-year period; while New 
York ranks fifth with a 10-year average 
of 33 thousand acres.

The relative pea acreage in New 
York State when compared with the 
United States as a whole has been de
creasing. Before 1939-1943, for exam
ple, the acreage in New York State 
always exceeded 1 0  per cent of the 
United States acreage. During the five 
years 1939-1943, the proportion was ex
actly 1 0  per cent; while in the years 
since this period, New York acreage 
has been decreasing quite rapidly while 
the United States average has tended 
to increase.

Along with the relative decrease in 
acreage in New York State, it is inter
esting to note that since the period 
1920-1924, average yields per acre 
within New York State have always 
been less than the average yields for 
the United States as a whole. During 
the 10 years from 1941 to 1950, Utah, 
Washington, and Oregon led in average 
yields with 2,880, 2,400, and 2,220 
pounds of shelled peas per acre, respec
tively. These high average yields are 
obtained for growing well-adapted 
varieties in fertile mountain valleys or 
in other areas of relatively high eleva

tion having cool growing seasons, and 
often with supplemental irrigation.

When the data are combined to give 
total pea production in thousands of 
tons of shelled peas, it is very evident 
that New York is rapidly falling behind 
when compared with the United States 
as a whole. Up until 1933, New York 
produced more than 1 0  per cent of the 
nation’s peas; from 1933 to 1940, the 
State produced almost exactly 10 per 
cent of the United States total; while 
in the years since 1940, production has 
dropped to an average of less than 
5 per cent of the United States total for 
the 5-year period centered in 1951. It 
thus becomes evident that efforts must

F i g .  1 . Peas are norm ally planted with conven
tional grain d rill equipm ent. ( P h o t o  b y  R o b e r t  

W e s t e l m a n n  )

G

13



14 B e t t e r  C rops W it h  P la n t  F ood

Fig. 2 . Seeding a lfa lfa  immediately after p lant
ing the peas. ( P h o t o  b y  R o b e r t  W e s s e l m a n n )

be concentrated on methods of improv
ing the average yield of New York 
peas in order that the pea industry will 
not be eliminated from this State.

The above summary makes the 
future of the pea industry in New York 
(and other Eastern pea-producing 
areas) appear dim; yet the problem can

be solved. If New York pea growers 
could average 3,000 pounds of fancy 
peas per acre each year, acreage in the 
State would rapidly return to, and 
would probably exceed, its former 
maximum of 39,000 for the five-year 
period, 1938-1942. Peas fit well into 
New York rotations, either as a purse 
crop for new seedings of clover and 
alfalfa or as a crop preceding wheat 
which, in turn, is seeded with legumes. 
Thus the crop is directly competitive 
with spring-planted small grain, yet 
most growers would prefer the cash 
returns from a 3,000- or 4,000-pound 
crop of fancy peas to the returns, either 
cash or feed, normally obtained from 
oats or spring barley.

Why isn’t the average yield at least
3,000 pounds per acre? Because some
where- along the line, growers have 
failed to follow one or more of the 
following practices which, as proved 
by experience and research, are essen
tial for obtaining maximum yields in 
this and other states.

1. W ell-drained so il: Peas grow best 
in cool weather and when adequate, 
though not excessive, amounts of soil 
moisture are available. In order to 
plant early in the season so that the

Fig. 3 .  Cultipacking the pea and a lfa lfa  seed presses soil around the seed to insure uniform  germi
nation. ( P h o t o  b y  R o b e r t  W e t s e l m a n n )
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Fig. 4 . Clo se-up o f  pea field infested with wild mustard plants. ( P h o t o  h y  R o b e r t  W e s s e l m a n n )

peas can take advantage of the cooler 
temperatures which predominate at that 
time, the soil must be well drained. 
Peas are very sensitive to poor soil 
aeration which is caused by poor drain
age. Survey data obtained in 1945 and 
1953 (Table I) indicate a very definite 
correlation between soil drainage and 
the acre yield of peas. In both years, 
peas grown on well-drained soil pro
duced at least twice as much per acre 
as those grown on poorly drained soil.
T a b le  I.— E f f e c t  o f  S o i l  D r a in a g e  o n  

P e a  Y ie ld s

Drainage

Pounds of peas per acre

1945 
(71 fields)

1953 
(323 fields)

Excellent 3,060
Good.................. 2 ,420 2,510
Fair.................... 1,290 2,010
Poor.................... 780 1,350

2. Lim e, if  necessary: Like most 
other vegetable crops, peas are sensi
tive to soil acidity, and a pH of at least
5.5 is desirable for the production of 
this crop (Table II) . A pH of 6.5 
would be ideal, so a grower should

T a b l e  II .— E f f e c t  o f  S o i l  A c id i ty  a n d  
F e r t i l i t y  L e v e l  o n  P e a  Y ie ld s .  19 4 5  
S u r v e y .

Pounds of peas per acre

pH
P less than 8 P more than 8

K less than 75 K more than 75

Less than 5.5 1490 2080
5.5 to 7 . 5 . . . . 2560 2690

apply lime on acid soils before attempt
ing to grow peas. As mentioned pre
viously, peas are often used as a nurse 
crop for new seedings of clover or 
alfalfa and inasmuch as these small- 
seeded legumes are also very sensitive 
to soil acidity, the liming is of consid
erable benefit for the clover or alfalfa 
as well as for the peas. In rotations 
which include both potatoes and peas, 
growers can drill 500 pounds of ground 
limestone (preferably dolomitic) in con
tact with the seed. This amount of 
lime will not materially change the pH 
so that potato scab will not be enhanced, 
yet it will enable the peas to produce 
a good crop even though the soil is 
quite acid.



16 B e t t e r  C rops W it h  P la n t  F ood

Fig . 5 . Area ad jacent to  that shown in F ig. 4 ,  but treated with dinitro compound lo r  weed control.
( P h o t o  b y  R o b e r t  W e s s e l m a n n )

3 . F ertiliz e  libera lly : Peas respond 
to liberal amounts of complete fertilizer. 
Peas which have been well fertilized 
tend to remain in a fancy condition 
longer than those which have been 
inadequately fertilized. The slower 
rate of maturity of well-fertilized peas 
results primarily from a larger set of 
later pods which increases the ratio of 
younger and more tender or immature

peas in the composite sample.
Data summarized in Table II were 

obtained from a detailed survey con
ducted in 1945. It is evident from the 
data in this Table that in soils where 
the pH was less than 5.5, the response 
to higher levels of phosphorus and pot
ash was almost 600 pounds per acre. 
In soils where the acidity was not as 

( Turn to page 46)

Fig. 6 . Modern machinery has greatly reduced the labor required to harvest an acre o l  peas.
( P h o t o  b y  R o b e r t  V P e t t e lm a n n )



Relation of Fertilizer 
tn Quality and Yield 

of Flue-cured Tubaccn
<Bg W - C llio t, S o i l  S p e c ia lis t , a n d  

J ! . S .  V ich erg , O ffic e r  -in-charge

Dominion Experimental Substation, Delhi, Ontario

THE effect of climate and soil has 
confined production of flue-cured 

tobacco in Ontario to more or less 
clearly defined geographic areas bor
dering Lake Erie and Lake Ontario. 
Many types of soils are found within 
these areas, but only a few will produce 
good quality leaf. These flue-cured 
tobacco soils range from sands to sandy 
loams in texture, are low in organic 
matter, and have a low inherent chem
ical fertility. Approximately 115,000 
acres of these Ontario soils were planted 
to flue-cured tobacco in 1954.

Studies on the plant-nutrient require
ments of flue-cured tobacco on Fox 
sand in relation to yield and quality 
have been conducted since the Delhi 
Substation was opened in 1933. In
vestigations of the chemical composi
tion of the cured leaf in relation to soil 
fertility have been under study the last 
few years.

A balanced supply of nutrients is 
necessary to produce high yields of 
good quality tobacco. A slight defi
ciency of nitrogen during the last few 
weeks of growth will usually improve 
quality and maturity. An over-supply 
of certain nutrients may increase the 
yield but lower the quality. Profits de
pend on quality as well as yield.

Table I reveals the quantity of nu
trients per acre removed from the field 
in a 1,500-pound crop of good quality 
leaf and what is supplied in the fer
tilizer and the nutrient content of stalks 
and roots left in the field. (1,4). Al

though only 2 0  pounds of nitrogen 
per acre are being added directly in 
the form of fertilizer, 32 pounds of 
nitrogen are removed by the leaf. The 
additional nitrogen is supplied by the 
organic matter and indirect fertiliza
tion of tobacco through the use of 
nitrogenous fertilizers on the rye the 
summer before tobacco or by a manure 
application. At present, approximately 
1 0  times more phosphorus is being ap
plied than is absorbed by the plant and 
17 times the quantity removed by the

Fig. 1 . Flue-cured tobacco showing severe 
potash starvation. A fertiliser high in potash 
is necessary for producing good quality leaf.

17
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T able  L — A p p r o x im a t e  N u t r ie n t  U p t a k e  op F l u e -cured  T obacco and A dd ition s in
F e r t il iz e r — 1,500 P oun ds of L eaf

Nutrient
Leaf

content
lbs.

Stalks 
& roots 

lbs.

Total
crop
lbs.

Amt. supplied 
in 1,000 lbs. 

2-12-10

Nitrogen (N )............................................................. 32 18 50 20
Phosphorus (P2O5)..................................................... 7 5 12 120
Potassium (K2O )...................................................... 47 53 100 100
Magnesium (MgO).................................................. 16 10 26 20
Chlorine...................................................................... 18 17 35 20

leaf. Of course, a considerable amount 
of phosphorus becomes unavailable to 
the plant through “fixation.” The 
amount of potash supplied by 1 , 0 0 0  

pounds of a 2 - 1 2 - 1 0  mixture equals the 
need of the total crop, but over one 
half will be returned to the soil through 
roots and stalks. Each ton of tobacco 
fertilizer contains 2 0 0  pounds of dolo- 
mitic limestone. The chlorine content 
of the tobacco fertilizer, according to 
the Advisory Fertilizer Board for On
tario, should not be over 2 % , thus part 
of the potash is necessarily supplied 
from sulphate of potash.

Investigation Procedure

Various fertilizer studies are being 
conducted on Fox sand at the Delhi

Substation, some of which are reported 
in this paper. All fertilizer experi
ments are conducted on quadruplicate 
1/40-acre plots arranged in randomized 
blocks. Treatments are applied with 
a combination planter using a metering 
fertilizer device (3 ). A 2-year rota
tion with tobacco alternating with fall 
rye is used in all fertilizer experiments 
presented in this paper. The flue-cured 
variety Delcrest is grown. The cured 
leaf is sorted by experienced tobacco 
graders into 19 commercial grades and 
a numerical expression of its market 
value is obtained by assigning to each 
grade the price for that grade as deter
mined from the average farm price for 
that year. Chemical analyses are con
ducted on the lamina of the cured leaf

;nesium deficiency or “ sand drown”  can be serious in O ntario fine-cured tobacco soils if  
an insufficient amount of magnesium is added in the fertiliser mixture*
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Fig. 3 . Transplanting tobacco at the Delhi Substation, using a m etering fertilizer attachm ent fo r
applying accurate amounts o f nutrients.

and reported on an oven-dried basis. 
The average farm price per pound in 
1951, 1952, and 1953 was 44.6,42.3, and 
43.8 cents respectively.

Soil Characteristics
The surface soil of the Fox sand at 

the Delhi Substation consists of 85% 
sand, 7.5% silt, and 7.5% clay. It is 
moderately acid (pH 5.8 to 6.2), fairly 
low in organic matter ( 1 . 0  to 1 .2 % ) 
and total nitrogen (0.05% ), and has 
low base exchange (5.0 m.e./lOO gm. 
of soil). The replaceable potassium is 
about 160 pounds per acre, while the 
exchange forms of calcium and mag
nesium are found to be about 800 and 
100 pounds per acre respectively. The 
acid-soluble phosphorus test shows 
about 40 pounds of P 2 0 6  per acre.

Responses from Nitrogen

The effect of three rates of nitrogen 
on the agronomic indices is shown for 
1952-1953 in Table II. Data indicate 
the advisability of controlling nitrogen 
within narrow limits, as 30 pounds of 
nitrogen significantly lowered the qual
ity and returns, and impaired the 
maturity without significantly increas
ing the yield over the 1 0 -pound treat

ment. Excessive nitrogen tends to pro
duce thin lugs that will waste under 
drought conditions or become lifeless 
during curing, and coarse, thin upper 
leaves of poor texture and colour. In
sufficient nitrogen will produce a short, 
papery leaf.
T a b le  I I . — T h e  E f f e c t  o f  N itro g e n  on  

t h e  V ario u s In d ice s  1952-1953 (2- 
Y e a r Average)

Nitrogen
lbs./acre*

Grade
index

(*)

Yield
/Acre
(lbs.)

Re
turns
/acre

($)

Ma
turity
index

**

10...................... 47 .8 1,807 863 62.4
2 0 ...................... 43 .4 1,821 791 60.0
3 0 ...................... 40 .8 1,840 751 59.0
L.S.D. (.05).. 3 .0 N.S. 96 2 .4

(.01).. 4 .4 N.S. N.S. N.S.

* With 120 lbs. P2O5 and 100 lbs. KaO per acre. 
** High figures indicate earlier maturity.

Responses from Phosphorus

Various levels of phosphoric acid 
were compared with a constant level 
of nitrogen and potash over a 3-year 
period. Table III shows no significant 
difference among treatments for any 
of the indices. These results indicate
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T able I I I . — T h e  E f f e c t  of P h o s p h o r u s  
o n  t h e  V a r io u s  C rop In d ic e s  1951-1953 
( 3 -Y e a r  A v erage)

Phosphoric
acid

lbs./acre*

Grade
index

( 0

Yield
/acre
(lbs.)

Re
turns
/acre

(*)

Ma
turity
index

0 ........................ 45 .6 2,024 922 60.0
6 0 ...................... 46 .8 2,038 953 60.3
120.................... 44 .3 1,993 883 60.0
180.................... 45 .0 1,999 900 60.2
L.S.D. (.05).. N.S. N.S. N.S. N.S.

* With 20 lbs. N. and 120 lbs. K2O per acre.

that on Fox sand cropped with tobacco 
there is a residual phosphorus effect due 
to the heavy applications in the past. 
As only 12 pounds of P 2 O 5  per acre 
are required for a tobacco crop, pos
sibly the application of phosphorus may 
be reduced on some soils since over 
1 2 0  pounds of P 2 O 5  per acre are ap
plied on tobacco farms. On some 
heavier tobacco soils, growers are broad
casting an additional 30 to 40 pounds 
of P 2 0 5  prior to transplanting and 
are hastening maturity without any ap
parent detrimental effect. The need 
for phosphorus is greater on soils with 
considerable colloidal material and on

farms that have recently been put into 
tobacco production. ^

Responses from Potash

Significant differences in Table IV 
show among potash treatments for 
price, yield, returns, and maturity. 
High amounts of potash must be ap
plied to produce high quality tobacco, 
but an over-supply may tend to lower 
quality and delay maturity. The 100- 
and 140-pound rates gave optimum 
quality, while the 180-pound rate sig
nificantly delayed maturity but gave 
the highest returns and yield. Results 
indicate that it is necessary to apply 
at least 1 0 0  pounds of potash on land 
that has had high rates of potash ap
plied in the past, which was the case 
in this experiment. Although signifi
cant differences did not show among 
treatments for the potassium content 
of the cured leaf, the leaf from the 
low rates of potash appear to .have 
lower amounts of potassium than where 
larger amounts of potash were applied.

All tobacco soils in the district ap
pear to respond to potash fertilization, 
although soil analyses indicate these 
soils to be medium in available potash.

( Turn to page 49)

idely practiced in O ntario. The rye prevents erosion, 
i  helps to hold soil moisture and nutrients.

acco rotation  is wi< 
organic m atter, and



Fig* 1* The effects o f management on the prevalence o f ladino* L e f t : Cut when 1 0  inches to  2  
inches is mostly ladino* R ig h t: Cut when 10  inches to 4  inches is mostly grass.

Longer Life for Ladino
B f  B . - A .  B r o v u n

Department of Plant Science, University of Connecticut, Storrs, Connecticut

IT  is now 25 years—one fourth of a 
century or the span of a generation 

—since ladino clover came from near 
our Western Shores to the East Coast. 
Not many years after the arrival of 
the first ladino seed in the Northeast 
the crop had established a reputation 
for unexcelled pasturage and for being 
a valuable legume to have in triple
purpose (pasture, silage, and hay) 
stands of perennial forages. In Con
necticut its importance and popularity 
may be pictured from the fact that in 
1948 ladino had been seeded on 55% 
of the area managed by our 24 best 
pasture-minded farmers. And for six 
years ladino has been the luxuriant, 
green carpet on which the champions 
in New England’s pasture contests have 
trod to fame.

For nearly*a score of years ladino has 
been migrating both southward and 
westward. From incomplete informa
tion, I would venture the guess that 
it is now grown in most of the states 
and over much of Canada. Perhaps 
no forage crop has ever spread so far 
in so short a time.

Before any uninformed readers as
sume ladino, is, indeed, a plant with 
miraculous characteristics, I should 
state that it has weaknesses, disadvan
tages, and quite rigid requirements. 
(But what Princess has not?) Rumors 
and authentic reports lead me to con
clude that the span of life of numerous 
ladino seedings is rather short—much 
shorter than it should or could be.

In much of the Northeast, at least, 
such early passing of this perennial
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Fig. 2 . Five-year-old ladino-orchard grass which 
received 1 ,2 0 0  lbs. o f 6 0 %  m uriate o f potash 
before  seeding and none thereafter. Most o f 
the ladino starved from  the stand.

clover from our grasslands is one of the 
prime agricultural tragedies. Tilling 
and reseeding our sloping lands not 
only take time, seed, and much me
chanical power, but what is most im
portant, they also expose the already 
shallow topsoil to the eroding forces 
of wind and water.

Old Stands Can Be Productive

Many will argue that to obtain the 
maximum benefits from ladino or other 
legumes, they should be rotated with 
tilled crops which benefit immensely 
from the organic nitrogen accumulated 
in the soil. This is a strong point, but 
the commonly expressed statement 
that new seedings yield more than 
older ones is the most persuasive argu
ment against maintaining leguminous 
stands as long as possible. Probably 
that is true of the starved, mismanaged 
fields of ladino seen in this region.

To show that old fields of ladino- 
grass mixtures need not be less produc
tive than young stands, the case of a 
1939 seeding on the Agronomy Farm 
at the Storrs Experiment Station will 
be cited. That seeding, now over 15 
years old, was established for the pur
pose of measuring the effects of various 
cutting systems on the stands and yields. 
For 10 years those systems were rigidly 
followed regardless of results. As will 
be pointed out later, some systems were 
favorable for the maintenance of ladino; 
others were not. But the fact to be

emphasized here is that the average 
stands of ladino and the average yields 
of 18 plots with fairly favorable man
agement were appreciably greater dur
ing the second than in the first five- 
year period. Both periods had the 
same number of “dry” and “wet” sea
sons. Furthermore, in the fourteenth 
complete harvest year, (1953)—inci
dentally a very dry season—ladino oc
cupied about two thirds of the area on 
the entire field and the yields were the 
second largest in its long history!

Plenty of Plant Nutrients

Soils vary widely in their capacities 
to supply the 1 1  elements which have 
been found necessary for plants and 
which cannot be obtained from air and 
water. For this reason particularly, 
amounts of fertilizers are mentioned 
here to give the facts, and they are not 
recommendations for other regions.

There are no naturally fertile soils 
in Connecticut, and the pH values be
fore the first liming are usually about
5.0. It is obvious, therefore, that lime 
and fertilizers must be added quite 
liberally for any worth-while crops. For 
such valuable perennial legumes as al
falfa and ladino, it is highly desirable, 
if not absolutely necessary, to lime to 
above pH 6  and supply at least 80 
pounds per acre of “available” phos
phoric acid (P 2 Os) before seeding. 
Without these basic treatments, failure 
to establish the legumes is almost a 
certainty. Some potash (usually not 
less than 80 pounds K 20  per acre) is 
also required to start alfalfa and clovers, 
but the greatest need for potash is dur
ing subsequent years when three to 
five tons per acre of dry forage, rich in 
minerals, are removed each, season by 
cutting or grazing.

The 15-year-old stand of ladino at 
Storrs was seeded after liming and 
fertilizing the Charlton fine sandy loam 
soil more liberally than outlined above. 
After establishment it was topdressed 
each spring with enough 46% super
phosphate and 60% muriate of potash 
to supply 70 pounds of P 2 O 5  and 150
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pounds of K 20  per acre. That yearly 
fertilization is equivalent to about 700 
pounds of 0-10-20 or 500 pounds of 
0-15-30. Besides the superphosphate 
and the potash, dolomitic limestone at 
one ton was added in 1945 and again 
in 1950.

Though considered liberal when 
planned in 1939, that annual PK treat
ment did not furnish as much potash 
as was removed in the forage during 
seasons of favorable, rainfall; in fact, 
symptoms of potassium deficiency were 
noted on the ladino toward the latter 
parts of several summers. Other ex
periments here have demonstrated that 
somewhat greater efficiency and much 
less luxury consumption result if the 
potash is applied in smaller, more fre
quent doses.

But regardless of frequency and size 
of application, an ordinary yield of 
three tons per acre of ladino-grass dry 
matter, containing only a medium con
centration of 2% potash (KoO), re
moves 120 pounds from the soil each 
year. Since maximum yields have not 
been obtained at this Station with less 
than 180 pounds per acre of K 20  every 
season, and also because legumes cannot 
obtain enough potash for existence from 
soils where grasses grow fairly well, it 
is now recommended that ladino and 
alfalfa stands in Connecticut be ferti
lized with materials carrying about that 
amount of potash in one or more appli
cations.

Harvesting Systems Important

In the preceding paragraphs it has 
been stated that soils must be well forti
fied with calcium, magnesium, phos
phorus, and potassium for the success
ful establishment and maintenance of 
ladino or other forage legumes. Besides 
those four nutrient elements, Connecti
cut soils do not supply enough boron 
for alfalfa during periods of below aver
age rainfall. But fertile soils or liberal 
fertilization will not assure long life 
for those legumes if the cutting or 
grazing management is faulty. Not 
only must the direct effects of harvest-

F i g .  3 . Same as F ig. 2  except 1 0 0  lbs. o f  6 0 %  
m uriate o f potash were applied a fte r  every cut
ting (fo u r  cuts per y e a r). Note the thickness 
o f ladino in the stand.

ing on the legumes be considered, but 
also the indirect effects which may arise 
from the competition of accompanying 
species, favored by a system of man
agement.

Ladino is particularly vulnerable to 
the competition of grasses. Seeding 
the clover alone does not solve the prob
lem for, in the Northeast at least, some 
grasses usually volunteer and spread 
rapidly under the favorable fertility con
ditions existing in soils growing peren
nial legumes. Planting a less aggressive 
grass, like timothy, is not the answer 
either, because it does not remain long 
in fields grazed or mowed as frequently 
as ladino should be. The only apparent 
practical method of maintaining a 
proper balance between legume and 
grass is to adjust the system of harvest
ing so as to favor the one which should 
be more prevalent. Usually any such 
system should favor the legume, the 
most important and least hardy plant 
in mixed stands.

To illustrate the effectiveness of har
vesting systems on the prevalence of 
species in mixed stands, the case of the 
15-year-old ladino at Storrs will be cited 
again. Seeded with orchard grass or 
timothy in 1939, those ladino-grass plots 
were exposed to 10 different cutting 
systems for 10 years (1940-1949). The 
timothy soon disappeared from all plots 
excepting those on which the first har
vest each season was delayed until the 
early “hay” stage (June 15). With the
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Fig. 4 .  This stand o f ladino on the Agronomy Farm  at Storrs is 1 5  years old. M anagem ent: Mowed 
when 8  inches to  2  in ch es; fertilization  every year——1 5 0  lbs. o f 4 6 %  superphosphate and 2 5 0  lbs. 
6 0 %  m uriate o f  potash ; one ton o f lim estone every fifth  year.

passing of timothy, Kentucky blue- 
• grass volunteered and became the chief 
grass there. Thus, in this experiment, 
ladino was in competition with two of 
the most aggressive grasses common in 
the Northeast.

Without going into details, the most 
notable result was that during the last 
6 of the 10 years, ladino was much 
more prevalent whenever the mower 
was set to cut two, rather than four 
inches above the ground. In the tenth 
season ladino occupied three times as 
much area on 18 plots where only two 
inches of stubble was left as on 18 com
parable plots mowed four inches above 
the soil. As might be expected, the 
more prevalent the clover, the higher 
were the yields.

In spite of the rather liberal mineral 
fertilization, on areas with little ladino 
to supply nitrogen, the turf became 
nearly as weedy and unproductive as 
our never-fertilized permanent pastures!

The height of the forage when 
harvested was a much less effective 
factor than the height of the stubble. 
However, there was somewhat more 
clover and slightly larger yields of dry 
matter as the height attained between 
cuttings increased from 6 to 8 and to

10 inches. It should be mentioned, 
also, that good stands of ladino and 
high yields were maintained where 
the first harvest each season was post
poned until June 15, with six-inch 
growth cut to two inches thereafter.

Why Low Mowing Is Effective

Although sometimes called “giant” 
white clover, ladino is a relatively low- 
growing plant. Every time the leaflets 
are removed, regardless of distance 
above the ground, the new growth 
starts from buds on the prostrate stems 
at the surface of the ground. In 
marked contrast grasses elongate from 
the point of leaf blade removal. Fur
thermore, evidence from other Stations 
shows that considerable amounts of 
carbohydrate reserves are stored by 
grasses in their leaf sheaths and the 
lower parts of their stems.

For these reasons ladino is exposed 
to much more shading and probably 
more below-ground competition for 
plant nutrients and water, when mixed 
clover-grass stands are mowed several 
inches above rather than close to the 
ground.

( Turn to page 42)



Better Fruit With Trace Elements
B y  (B enjam in  W o lf

Bridgeton, New Jersey

RECENT results have shown that 
better fruit and more of it are 

often dependent upon including certain 
trace elements in the fertilization pro
gram. The trace elements, or minor 
elements as they are also called, have 
a profound effect upon the tree and 
the resulting fruit. In the past,.it was 
considered that most soils contained 
sufficient amounts for tree nutrition. 
Today, it is apparent that continual 
cropping without returning sufficient 
trace elements has made many a suffi
cient soil now deficient. Also, because 
of our better knowledge and measure
ments of these elements, it is realized 
that addition of one or more of them 
may often be vitally important.

Just what are these elements and 
their function and where are they 
needed? If they are needed, how 
should they be applied?

The trace elements encompass a wide 
group of elements that are used rather 
sparingly by plants but are neverthe
less essential for plant life. Since the 
term “trace” is a relative one, there is 
some difference of opinion among plant 
scientists as to what constitutes a trace 
element. For practical purposes, we 
can include in this group the vast num
ber of elements essential for plant life 
other than nitrogen, phosphorus, and 
potassium (the “big three” carried in 
most mixed fertilizers) and carbon, 
hydrogen, and oxygen (elements ob
tained from the air or water). This 
would leave such elements as calcium, 
magnesium, boron, manganese, iron, 
copper, zinc, and molybdenum.

There are several others being con
sidered as necessary for plant growth. 
Evidence to date is not at all conclusive

that they are necessary. Several others 
which have been proven to be essential 
are seldom found to be deficient and 
need not be considered here. Let us 
consider individually the elements of 
the group that are essential and are 
deficient at times.

C alcium : Calcium is associated with 
cell formation. Lack of calcium usually 
results in dieback of terminal twigs or 
roots. This element is a constituent of 
liming materials and also of normal 
superphosphate. Where soils have been 
adequately limed, it is difficult to show 
response to additional calcium. Some 
deficiency has been suspected on light 
soils that hold relatively little calcium 
at suitable pH values. There is some 
question as to how this extra calcium 
should be applied, but sprays of soluble 
calcium salts such as calcium nitrate 
show some promise.

The average grower should consider 
his soil pH as an index of calcium. If 
pH is below 6.0, every effort should be 
made to add enough liming material 
to bring it to the proper pH.* If pH 
is 6.0 or slightly higher and available 
calcium is good, there is little need of 
additional treatments. If pH is over
6.0 and available calcium is low or if 
growth is less than satisfactory, tech
nical help should be called in to advise 
on further calcium additions.

M agnesium: Magnesium is a nor
mal part of chlorophyll, the green color
ing matter of plants. Lack of mag
nesium gives light green color to area 
between veins of older leaves. Also, 
scorching or death of cells on edge of

* Blueberries do best at a pH of 4.0 to S.S. 
They should not be limed unless pH is below 4.0 
and lime should be used sparingly.

2 5
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leaf is quite common. In mild defi
ciencies, no leaf symptoms are present 
but there may be an excessive drop of 
immatur* fruit. On some plants, par
ticularly bush fruits, magnesium de
ficiency causes a purplish or reddish 
discoloration of the leaves. Magnesium, 
like calcium, is often supplied with 
liming materials. However, many 
liming materials do not carry sufficient 
magnesium to correct or prevent a de
ficiency. The amounts of available 
magnesium in the soil or leaves can 
readily be determined by quick chem
ical tests. If magnesium is low, dolo- 
mitic (high magnesium) limestone, 
containing at least 10% magnesium, 
should be used. If pH is already satis
factory, at least two units of soluble 
magnesia should be included in the 
fertilizer. Another convenient way of 
adding magnesium is by spraying Ep
som salts (magnesium sulfate) directly 
to the leaves. About 10 lbs. can be 
used per 100 gallons. Epsom salts is 
compatible with most fungicides and 
insecticides.

B oron : This element, like calcium, 
is essential for cell formation. A lack 
of the element causes dieback of roots 
and shoots. Boron deficiency in apples 
is characterized by “measles” or scales 
of loose bark producing a characteristic 
pox. However, not all measles are due 
to boron deficiency. Shortages of 
boron cause internal or external cork 
in apple fruit. Peaches and citrus are 
misshapen when boron is low. Citrus 
fruits will often show hard spots and 
gum deposits in the rind, and pears 
and cherries will show cracking of 
fruit.

Boron deficiency is more common 
on soils that have been limed heavily. 
However, it may also appear on light, 
acid soils. Analysis of water-soluble 
boron in soils or total boron in leaves 
helps materially in diagnosing a de
ficiency.

In correcting boron deficiency, it 
must be remembered that there is a 
very narrow range between deficiency 
and toxicity for many plants. Peaches

are extremely susceptible to overdose. 
Use of 5 lbs. borax (a carrier of boron) 
per acre in some cases will give in
creased vigor and better fruit, while 
use of 15 lbs. borax per acre can reduce 
fruit set and seriously injure the tree. 
It is, therefore, very important that a 
boron deficiency be accurately diag
nosed. Apples are more tolerant to 
use of boron compounds and generally 
require higher dosage. Ten to 40 lbs. 
borax per acre can be applied depend
ing upon soil type, deficiency, and age 
of trees.

The borax can be mixed in the ferti
lizer or applied as a spray. Much less 
is needed as a spray. Usually 1 to 2 lbs. 
borax jper 100 gallons of water is suffi
cient to correct most deficiencies.

M anganese: Lack of manganese af
fects green coloring of leaves and a 
deficiency is apparent by yellowing or 
“chlorosis” between the veins. Man
ganese affects vigor of trees and is im
portant from standpoint of frost and 
disease resistance. Deficiency usually 
occurs on slightly acid soils (pH 6.5-
7.0) or alkaline soils (pH greater than
7.0). However, it might appear in 
light soils at lower pH.

Some control can be effected by 
lowering pH, particularly on heavier 
soils of good manganese content. How
ever, if pH is not above 6.5 it will be 
generally more desirable to include 
manganese as manganous sulfate or 
oxide to the fertilizer. Requirements 
are 10 to 100 lbs. per acre depending on 
severity of deficiency. Quicker re
sponse can be obtained by sprays of 
manganous sulfate. One to two lbs. 
of manganous sulfate per 100 gallons 
makes a good corrective spray. Larger 
amounts of manganous sulfate are 
sometimes used, but it is best to com
bine such amounts with spray lime in 
order to prevent burning.

Iron : This element behaves much 
like managanese and in the early stages, 
symptoms are difficult to distinguish. 
In advanced stages, leaves are paper 
white. Growing points are affected 

(Turn to page 43)
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f i ll|« C o v e r  The cover illustration this month shows the effect of potash
—I ,  in maintaining a stand of clover. Soil in the plot at the left
Picture contained insufficient potash, and the clover is disappearing.

The plot at the right contained adequate potash, and the
clover is growing vigorously.

Of course, there are other causes of clover failures. E. A. Hollowell says that 
many farmers plant clovers but do not reap a crop. The reasons for the failures 
might be several: The use of unadapted seed; a soil deficient in plant nutrients, 
particularly calcium, phosphorus, or potash; planting the seed in loose, cloddy 
seedbeds; failure to inoculate the seed with the proper strain of nodule-producing 
bacteria; and mismanagement of stands in grazing, clipping, or cutting. Even 
if all but one of the faults are corrected, complete or partial failures and low 
yields may still occur.

However, according to H. L. Ahlgren, forages capable of producing high yields 
of good quality cannot be established or maintained on impoverished soils. In
creasing failures of red clover following long periods of cropping and the intro
duction of alfalfa with its highly exacting fertility requirements were factors of 
major importance in focusing attention on the need for improving the soil by 
use of lime and commercial fertilizer. As a result, applications of lime, phosphate, 
and potash on the basis of soil and plant requirements have become relatively 
common for the establishment and maintenance of seedings for use as rotation 
pasture or for hay and grass silage.

To Emil Truog must go much of the credit for establishing the relationship 
between potash and the successful growing of clovers and other legumes. In the 
October 1925 issue of this magazine, we were privileged to carry an article by 
him telling of his discovery of the signs or symptoms which definitely indicate 
potash hunger in alfalfa and clover. From this article we quote:

“While investigating the fertilizer needs of a large number of soils for growing 
alfalfa and clover by means of pot tests in the greenhouse, the writer noticed that 
wherever potash was the limiting element or factor, definite and characteristic 
white spots, the size of small pin heads, appeared on some of the alfalfa leaves. 
These white spots first develop around the border of the leaf and usually form 
a more or less definite pattern-like marking. Later on, spots develop towards 
the center and the border becomes yellow, curls down, and dries up. The portion 
along the midrib is the last to be affected. Irregular white or gray blotches due 
to insects and diseases, that often appear anywhere on alfalfa leaves, should not 
be confused with these white spots which always appear on the border first, more 
or less regularly placed. When potash starvation exists, it is always possible to 
find some leaves which show the symptoms so characteristically that mistakes 
should not occur.

“The spots always appear on the older leaves. At first only a few leaves are 
affected. When potash deficiency occurs as the plant develops, the plant removes 
some of the potash from the older leaves and sends it to the newer growing
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portions. This is nature’s provision in trying to make it possible for the plant 
to reach maturity and produce seed even though something is lacking.

“When these white spots are examined with a hand lens there appears to be 
a depression wherever a spot exists. Evidently some of the plant tissue has broken 
down with the removal of the potash. Since chlorophyll, the green colored 
material, disappears, it indicates that potash is closely associated with chlorophyll. 
It has been known for a long time that potash is essential in starch formation, 
which process is carried on by the chlorophyll.

“Potash starvation in clover is indicated by spots which appear similarly placed. 
The spots are, however, not white but yellow to brown in color. They are not 
as easily seen as in alfalfa, but their position and appearance on the older leaves 
should make it fairly easy to distinguish them.

“Wherever potash was applied to potash-deficient soils in the greenhouse tests, 
these spots did not appear. The fertilization of affected plants with potash also 
caused the spots to disappear. Upon investigation, these same symptoms were 
found in the field, and here, as in the greenhouse, potash fertilization caused the 
spots to disappear and the crop to improve.

“The importance of potash fertilization for alfalfa, clover, and other legumes 
is, as yet, not fully appreciated in this country. Many failures with alfalfa and 
clover are due to a lack of available potash. The importance of lime and phos
phate has been quite fully emphasized. The same cannot, however, be said in 
regard to potash. Few people realize that alfalfa or clover hay contains as much 
potash as it does lime. A ton of alfalfa or clover hay requires as much potash 
as there is in 75 pounds of muriate of potash. It should be emphasized that 
alfalfa, clover, and most legumes, are ‘potash loving’ as well as ‘lime loving’.”

It is fortunate that it is relatively easy to recognize potash deficiency symptoms 
in most of our clovers, since this element is of such great importance in main
taining a healthy growth of plants and thereby a long-lived stand. The prudent 
grower, however, will be well advised to test his soil to be sure that it contains 
all of the nutrients necessary for good growth, rather than wait until trouble 
appears before taking corrective action.

%
» «

« T P HIS is a marvelous time for imaginative scientists to work in one of the
JL greatest of all professions—Agriculture. Never have the advances of science 

and technology in our industry been more rapid or far-reaching than in this 
generation. Conversely, seldom have the problems we face been more profound. 
Yet our principal problem in agriculture is really a happy one. How much better 
to wrestle with ‘too much’ rather than ‘too little,’ as is the case in most of the 
world.

“Our abundant agricultural production reflects in large part the high degree 
of efficiency in agricultural production and marketing. Yet I am confident that 
in a few years we will look back upon 1954 and wonder how we could have been 
so inefficient just a few years earlier.

“The scientific and technological advances we will experience in the next decade 
will be unparalleled in the history of American agriculture. The geographic 
frontier in American agriculture is gone. No longer can a young man ‘go 
West’ and stake out his claim. But the scientific frontier in America is barely 
scratched. And the scientific frontier has no effective limit. It is limited only 
by the mind and the imagination of man. Organized and imaginative research, 
in both production and distribution, is the factor which will push our scientific 
frontier beyond limits we scarcely dare dream of today.” . . . Earl L. Butz, 
Assistant Secretary o f Agriculture.
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Season Average Prices Received by Farmers for Specified Commodities *
Sweet

Cotton Tobacco Potatoes Potatoes Corn Wheat H ay1 Cottonseed
Cents Cents Cents Cents Cents Cents Dollars Dollars Truck

Crop Year per lb. per lb. per bu. per bu. per bu. per bu. per ton per ton Crops
Aug.-July ..........  July-JuneJuly-JuneOct.-Sept. July-June July-June July-June . . . .

Av. Aug. 1909-
July 1 9 1 4 .... 12.4 10.0 69.7 87.8 64.2 88.4 11.87 22.55

1928.................... 18.0 20.0 53.2 118.0 84.0 99.8 11.22 34.17 ».'..
1929.................... 16.8 18.3 131.6 117.1 79.9 103.6 10.90 30.92 . . . .

9 .5 12.8 91.2 108.1 59.8 67.1 11.06 22.04
1931.................... 5.7 8.2 46.0 72.6 32.0 39.0 8.69 8.97 ....
1932.................... 6.5 10.5 38.0 54.2 31.9 38.2 6.20 10.33 ....
1933.................... 10.2 13.0 82.4 69.4 52.2 74.4 8.09 12.88 ....
1934.................... 12.4 21.3 44.6 79.8 81.5 84.8 13.20 33.00 ....
1935.................... 11.1 18.4 59.3 70.3 65.5 83.2 7.52 30.54 ....
1936.................... 12.4 23.6 114.2 92.9 104.4 102.5 11.20 33.36
1937.................... 8.4 20.4 52.9 78.0 51.8 96.2 8.74 19.51 ....
1938.................... 8.6 19.6 55.7 69.8 48.6 56.2 6.78 21.79 .....
1939.................... 9.1 15.4 69.7 73.4 56.8 69.1 7.94 21.17 . . . .
1940.................... 9.9 16.0 54.1 85.4 61.8 68.2 7.59 21.73
1941................... 17.0 26.4 80.8 92.2 75.1 94.4 9.70 47.65 . . . .
1942................... 19.0 36.9 117.0 118.0 91.7 110.0 10.80 45.61 . . . .
1943.................... 19.9 40.5 131.0 206.0 112.0 136.0 14.80 52.10
1944.................... 20.7 42.0 150.0 190.0 109.0 141.0 16.50 52.70 . . . .
1945.................... 22.5 36.6 143.0 204.0 127.0 150.0 15.10 51.10 . . . .
1946.................... 32.6 38.2 124.0 218.0 156.0 191.0 16.70 72.00
1947.................... 31.9 38.0 162.0 217.0 216.0 229.0 17.60 85.90
1948.................... 30.4 48.2 155.0 222.0 129.0 200.0 18.45 67.20
1949.................... 28.6 45.9 128.0 214.0 124.0 188.0 16.50 43.40
1950.................... 40.1 51.7 91.7 173.0 153.0 200.0 16.70 86.50
1951.................... 37.9 51.1 163.0 304.0 166.0 211.0 19.50 69.30
1952 ................... 36.9 50.0 196.0 331.0 157.0 209.0 21.05 70.00
1953

September.. . 33.09 57.6 98.9 264.0 150.0 192.0 16.15 51.50
October.......... 32.46 52.6 89.7 233.0 134.0 194.0 16.45 52.40
November. . . 31.82 42.3 83.4 232.0 133.0 200.0 17.25 53.40
December.. . . 30.73 49.2 69.9 '246.0 141.0 201.0 18.25 63.00

1954 
January.......... 30.05 48.3 69.1 253.0 142.0 203.0 19.05 52.00
February....... 30.42 31.9 65.3 258.0 143.0 206.0 18.95 51.40
March............ 31.05 27.3 53.2 252.0 144.0 209.0 18.35 50.50
April............... 31.57 70.2 268.0 145.0 206.0 18.05 50.80
May................ 32.17 58.0 134.0 263.0 147.0 200.0 17.05 51.40
June............... 32.31 53.0 151.0 270.0 149.0 191.0 15.65 51.40
July................ 32.18 52.7 149.0 302 0 150 0 200.0 15.15 54.00
August.......... 34.00 48.2 141.0 259.0 153.0 203.0 16.45 61.30

1928.................... 145
Index Numbers (Aug. 1909- 

200 76 134
-July 1914 =  100) 

131 113 95 152 1471929.................... 135 183 189 133 124 117 92 137 1371930.................... 77 128 131 123 93 76 93 98 1281931.................... 46 82 66 83 50 44 73 40 1071932.................... 52 105 -55 62 50 43 52 46 1001933.................... 82 130 118 79 81 84 68 57 901934.................... 100 213 64 91 127 96 111 146 941935.................... 90 184 85 80 102 94 63 135 1161936................... 100 236 164 106 163 116 94 148 1081937................... 68 204 76 89 81 109 74 87 1141938.................... 69 196 80 79 76 64 57 97 961939.................... 73 154 100 84 88 78 67 94 981940.................... 80 160 78 97 96 77 64 96 1221941.................... 137 264 116 105 117 107 82 211 1381942.................... 153 369 168 134 143 124 91 202 1781943.................... 160 405 188 235 174 154 125 231 2701944.................... 167 420 214 216 170 160 139 234 2361945.................... 181 366 205 232 198 170 127 227 2401946.................... 263 382 178 248 212 209 141 319 2171947.................... 257 380 232 248 336 259 148 381 2621948................... 245 482 222 253 201 226 155 298 2531949.................... 231 459 184 244 193 213 139 192 2321950................... 323 517 132 197 238 226 141 384 2111951.................... 306 512 233 346 259 239 164 307 2691952.................... 298 500 281 377 245 236 177 310 2741953 
September.. . 267 576 142 301 234 217 136 228 159October.......... 262 526 129 265 209 219 139 232 175November.. . 257 423 120 264 207 226 145 237 186December.. . . 248 492 100 280 220 227 154 235 2241954 
January......... 242 483 99 288 221 230 160 231 271February. . . . 245 319 94 294 223 233 160 228 233March............ 250 273 76 287 224 236 155 224 246April.............. 255 • • • 101 305 226 233 152 225 225May............... 259 580 192 300 229 226 144 228 279June............... 261 530 217 308 232 216 132 228 200July................ 260 527 214 344 234 226 128 239 243August.......... 274 482 202 295 238 230 139 272 223
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Wholesale Prices of Phosphates and Potash * *

Super
phosphate, 

Balti
more, 

per unit 
1910-14................ $0,536
192 8 ................................ 580
192 9 ................................ 609
193 0 ................................ 542
1931..,........................... 485
193 2................................ 458
193 3 ................................ 434
193 4................................  487
1935 ................................ 492
193 6 ................................ 476
193 7 ................................ 510
193 8 ................................ 492
193 9 ................................ 478
1940 ................................ 516
194 1................................ 547
194 2 ................................ 600
1943 ................................ 631
194 4 ................................ 645
194 5................................ 650
194 6................................ 671
194 7 ................................ 746
194 8............... 764
194 9................................ 770
195 0 ................................ 763
195 1................................ 813
1952 ................................ 849
1953

September.. . .  .895
October  .895
November.. . .  .895
December  . 895

1954
January  .895
February  . 895
March................... .895
April.....................  .895
May............................ 895
June......................  .895
July.............................895
August  .895

192 8 .......................... 108
192 9 ..........................  114
193 0 ..........................  101
193 1...........................  90
193 2 .....................  85
193 3 ...........................  81
193 4 ...........................  91
193 5 ...........................  92
193 6 ...........................  89
193 7 ...........................  95
193 8 ...........................  92
193 9 ...........................  89
194 0 ...........................  96
194 1.........................  102
194 2..........................  112
194 3 ..........................  117
194 4..........................  120
194 5 ..........................  121
194 6 ..........................  125
194 7 ..........................  139r
194 8 ..........................  143
194 9..........................  144
195 0 ..........................  142
195 1..........................  152
195 2 ..........................  158
1953

September.. . .  167
October  167
November.. . .  167
December  167

1954
January  167
February. . . . .  167
March................... 187
April....................   167
May...................... 167
June...................... 167
July......................  167
August.................  167

Florida 
land pebble, 
68% f.o.b. 
mines, bulk, 

per ton 
$3.61
3.12
3.18
3.18
3.18
3.18 
3.11 
3.14 
3.30
1.85
1.85
1.85
1.90
1.90 
1.94
2.13 
2.00 
2.10 
2.20 
2.41 
3.05 
4.27 
3.88 
3.83
3.98
3.98

Tennessee 
phosphate 

rock, 
75% f.o.b. 

mines, 
bulk, 

per ton

Muriate 
of potash 

bulk, 
per unit, 
c.i.f. At

lantic and 
Gulf ports*

Sulphate 
of potash 
in bags, 
per unit, 
c.i.f. At

lantic and 
Gulf ports *

Sulphate 
of potash 
magnesia, 
per ton, 
e.i.f. At

lantic and 
Gulf ports *

Manure 
salts 
bulk, 

per unit, 
c.i.f. At

lantic and 
Gulf ports *

Index
86
88
88
88
88
86
87
91
51
51
51
53
53
54 
59
55 
58 
61 
67 
84 
18 
08 
06

0 
0

$4.88 $0,714 $0,953 $24.18 $0,657
5.50 .669 .957 26.46 .607
5.50 .672 .962 26.59 .610
5.50 .681 .973 26.92 .618
5.50 .681 .973 26.92 .618
5.50 .681 .963 26.90 .618
5.50 .662 .864 25.10 .601
5.67 .486 .751 22.49 .483
5.69 .415 .684 21.44 .444
5.50 .464 .708 22.94 .505
5.50 .508 .757 24.70 .556
5.50 .523 .774 15.17 .572
5.50 .521 .751 24.52 .570
5.50 .517 .730 24.75 .573
5.64 .522 .780 25.55 .367
6.29 .522 .810 25.74 .205
5.93 .522 .786 25.35 .195
6.10 .522 .777 25.35 .195
6.23 .522 .777 25.35 .195
6.50 .508 .769 24.70 .190
6.60 .432 .706 18.93 .195
6.60 .397 .681 14.14 .195
6.22 .397 .703 14.14 .195
5.47 .371 .716 14.33 .195
5.47 .401 .780 15.25 .200
5.47 .401 .793 15.25 .200

.396 .768 14.72 .193

.396 .768 14.72 .193

.396 #.768 14.72 .193
. . . . .430 .827 16.00 .210

.430 .827 16.00 .210

.430 .827 16.00 .210

.430 .827 16.00 .210
. . . . .430 .827 16.00 .210

.430 .827 16.00 .210

.359 .710 13.45 .174

.388 .765 14.75 .184
. . . . .388 .765 14.75 .184

Numbers (1910-14 = 100)
113 94 100 109 92
113 94 101 110 93
113 95 102 111 94
113 95 102 111 94
113 95 101 111 94
113 93 91 104 91
110 68 79 93 74
117 58 72 89 68
113 65 74 95 77
113 71 79 102 85
113 73 81 104 87
113 73 79 101 87
113 72 77 102 87
110 73 82 106 87
129 73 85 106 84
121 73 82 105 83
125 73 82 105 83
128 73 82 105 83
133 71 81 102 82
135 70 74 78 83
135 67 72 58 83
128 67 74 58 83
112 68 75 59 83
112 72 82 63 83
112 72 83 63 83

71 81 61 82
71 81 61 82
71 81 61 82

. . . 76 87 66 85

76 87 66 85
76 87 66 85
76 87 66 85
76 87 66 85
76 87 66 85
66 75 56 79
70 80 81 81

• • • 70 80 61 81
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Wholesale Prices of Am m oniates**
Fish scrap, Tankage High grade

dried 11%. ground
11-12% ammonia, blood,

ammonia, 
15% bone

15% bone 16-17%
Nitrate Sulphate Cottonseed phosphate, ammonia,
of soda of ammonia meal phosphate. f.o.b. Chi Chicago,

bulk per bulk per S. E. Mills f.o.b. factory cago, bulk, bulk.
unit N unit N per unit N bulk per unit N per unit N per unit N

1910-14................. $2.68 $2.85 $3.50 $3.53 $3.37 $3.52
1928........................ 2.67 2.30 7.06 6.63 4.92 6.00
1929........................ 2.57 2.04 5.64 5.00 4.61 5.72

2.47 1.81 4.78 4.96 3.79 4.58
2.34 1.46 3.10 3.95 2.11 2.46

1932....................... 1.87 1.04 2.18 2.18 1.21 1.36
1933........................ 1.52 1.12 2.95 2.86 2.06 2.46
1934........................ 1.52 1.20 4.46 3.15 2.67 3.27

1.15 4.59 3.10 3.06 3.65
1936........................ 1.53 1.23 4.17 3.42 3.58 4.25
1937........................ 1.63 1.32 4.91 4.66 4.04 4.80
1938........................ 1.69 1.38 3.69 3.76 3.15 3.53
1939........................ 1 69 1.35 4.02 4.41 3.87 3.90
1940........................ 1.69 1.36 4.64 4.36 3.33 3.39
1941....................... 1.69 1.41 5.50 5.32 3.76 4.43
1942....................... 1.74 1.41 6.11 5.77 5.04 6.76
1943....................... 1.75 1.42 6.30 5.77 4.86 6.62
1944....................... 1.75 1.42 7.68 5.77 4.86 6.71
1945....................... 1.75 1.42 7.81 5.77 4.86 6.71
1946....................... 1.97 1.44 11.04 7.38 6.60 9.33
1947....................... 2.50 1.60 12.72 10.66 12.63 10.46
1948....................... 2.86 2.03 12.94 10.59 10.84 9.85
1949....................... 3.15 2.29 10.11 13.18 10.73 10.62
1950....................... 3.00 1.95 11.01 11.70 10.21 9.36

1.97 13.20 10.92 10.18 10.09
1952 ...................... 3.34 2.09 13.95 11.27 9.72 9.16
1953

September 3.09 2.28 9.82 11.04 7.51 6.91
October............. 3.09 2.25 9.73 11.24 7.96 7.75
November. 3.09 2.22 9.61 11.24 8.19 8.19
December......... 3.09 2.22 10.96 11.24 8.50 9.03

1954
January........... 3.09 2.22 11.28 11.24 9.26 9.71
February........... 3.09 2.22 11.20 11.45 9 34 10.02
March............... 3.09 2.22 11.35 11.70 9.59 10.20
April................ . 3.09 2.22 11.63 12.15 10.32 10.55
May................. . 3.09 2.22 11.40 12.15 11.47 10.74
June................... 3.09 2.18 10.76 12.15 10 09 9.87
July.................... 3.09 2.18 11.12 11.28 10.02 9.87
August.............. 3.09 2.18 12.37 11.19 9.83 11.19

Index Numbe rs (1910-14= 100)
1928..................... 100 81 202 188 146 170
1929..................... 96 72 161 142 137 162
1930..................... 92 64 137 141 112 130
1931..................... 88 51 89 112 63 70
1932..................... 71 36 62 62 36 39
1933..................... 59 39 84 81 97 71
1934..................... 59 42 127 89 79 93
1935..................... 57 40 131 88 91 104
1936...................... 59 43 119 97 106 131
1937..................... 61 46 140 132 120 122
1938................. 63 48 105 106 93 100
1939..................... 47 115 125 115 111
1940..................... 63 48 133 124 99 96
1941..................... 63 49 157 151 112 126
1942..................... 65 49 175 163 150 192
1943...................... 65 50 180 163 144 189
1944..................... 65 50 219 163 144 191
1945...................... 65 50 223 163 144 191
1946..................... 74 51 315 209 196 265
1947..................... 93 56 363 302 374 297
1948..................... 107 71 370 300 322 280
1949..................... 117 80 289 373 318 302
1950..................... 68 315 331 303 266
1951..................... 69 377 310 302 287
1952...................... 125 74 399 319 288 260
1953

September. . . . 115 80 281 313 223 196
October............ 115 79 278 318 236 220
November.. . . 115 78 275 318 243 233
December........ 115 78 313 318 252 257

1954
January........... 115 78 322 318 275 276
February......... 115 78 320 324 277 285
March.............. 115 78 324 331 285 290
April................ 115 78 332 344 306 300
May................. 115 78 326 344 340 305
June................. 115 76 307 344 299 280
July.................. 115 76 318 320 297 280
August............ 115 76 353 317 292 317
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Combined Index Numbers of Prices of Fertilizer Materials, Farm Products 
and all Commodities

Prices paid 
by farmers Wholesale

Farm
for com
modities

prices 
of all com Fertilizer Chemical Organic Superphos

prices* bought* modities! material! ammoniates ammoniates phate Potash**
1928................ 148 152 141 121 87 177 108 97
1929................ 148 150 139 114 79 146 114 97
1930................ 125 140 126 105 72 131 101 99
1931................ 87 119 107 83 62 83 90 99
1932................ 65 102 95 71 46 48 85 99 •
1933................ 70 104 96 70 45 71 81 95
1934................ 90 118 109 72 47 90 91 72
1935................ 109 123 117 70 45 97 92 63
1936................ 114 123 118 73 47 107 89 69
1937................ 122 130 126 81 50 129 95 75
1938................ 97 122 115 78 52 101 92 77
1939................ 95 121 112 79 51 119 89 77
1940................ 100 122 115 80 52 114 96 77
1941................ 124 130 127 86 56 130 102 77
1942................ 159 149 144 93 57 . 161 112 77
1943................ 193 165 151 94 57 160 117 77
1944................ 197 174 152 96 57 174 120 76
1945................ 207 180 154 97 57 175 121 76
1946................ 236 197 177 107 62 240 125 75
1947................ 276 231 222 130 74 362 139 72
1948................ 287 250 241 134 89 314 143 70
1949................ 250 240 226 137 99 319 144 70
1950................ 258 246 232 132 89 314 142 72
1951................ 302 271 258 139 93 331 152 76
1952................ 288 273 251 144 98 333 158 76
1953

September. 256 259 249 137 97 258 167 75
O ctober.. . 250 258 248 137 96 265 167 75
November. 249 259 247 137 96 267 167 75
December.. 254 260 248 141 96 285 167 80

1954 
January. . . 259 263 250 142 96 300 167 80
February. . 258 264 248 142 96 301 167 80
March 256 264 250 143 96 307 167 80
April........... 257 265 250 145 96 323 167 80
M ay........... 258 267 250 147 96 338 167 80
June........... 248 265 248 141 95 . 311 167 69
Ju ly ............ 247 263 248 142 95 310 167 74
August.. . . 251 264 248 143 95 319 167 74

• U. S. D. A. figures, revised  Ja n u a ry  1950. B eg in n in g  Ja n u a ry  1946 farm  prices 
and index num bers o f specific farm  products revised  from  a  ca len d ar y ea r to a  
c ro p -y ea r b asis. T ru ck  crops ind ex ad ju sted  to th e 1924 lev el o f the all-com m od ity  
index.

t  D ep artm en t o f L ab o r index converted  to  1910-14 base.
j  T h e Index num bers o f p rices o f fe r tiliz e r  m a teria ls  a re  based on o rig in a l study 

m ade by th e D epartm en t o f A g ricu ltu ra l E conom ics and F a rm  M anagem ent, 
C ornell U niversity , Ith a ca , New Y ork . T h ese  indexes a re  com plete sin ce  1897. 
T h e se rie s  w as revised  and rew eigh ted  a s  o f M arch 1940 and N ovem ber 1942.

1 B e g in n in g  J u ly  1049, b a led  h a y  p ric e s  red u ced  b y  $4.75 a  to n  to  b e  c o m p a ra b le  
to  lo o se  h a y  p r ic e s  p re v io u s ly  quoted .

* P o ta s h  s a l t s  q u o ted  F .O .B . m in e s } m a n u re  s a l t s  s in c e  J u n e  1941} o th e r  c a r r ie r s  
s in c e  J u n e  1947. B e g in n in g  Ju n e  1954, m u r ia te  o f  p o ta sh  qu o ted  on b o th  m in e  and 
p o rt b a s is .

•• W h e re  r a n g e  o f  p r ic e s  fo r  f e r t i l i s e r  m a te r ia l  is  q u o ted , a v e ra g e  fig u re  Is  
u sed . T h e  w e ig h te d  a v e r a g e  o f  p r ic e s  a c tu a l ly  paid  fo r  p o ta sh  is  lo w e r  th a n  th e  
a n n u a l a v e r a g e  b e ca u se  s in c e  1926 o v e r  90%  o f  th e  p o ta sh  u sed  In  a g r ic u ltu r e  h a s  
b een  c o n tr a c te d  fo r  d u r in g  th e  d isco u n t p eriod .



This section contains a short review o f some o f the most practical and im portant bulletins, and lists 
a ll recent publications o f the United States Departm ent o f A griculture, the State  Experim ent Stations, 
and Canada, relating to Fertilizers, Soils, Crops, and Econom ics. A file o f  th is departm ent o f 
BET TER  CROPS W ITH PLANT FOOD would provide a com plete index covering all publications 
from  these sources on the particu lar sub jects named.

Fertilizers
"Citrus Fertilization," Agr. Exp. Sta., Univ. 

of Calif., Berkeley, Calif., Lflt. 17, Nov. 1953, 
J. C. Johnston.

"Avocado Fertilization," Agr. Exp. Sta., 
Univ. of Calif., Berkeley, Calif., Lflt. 24, Jan. 
1954, G. E. Goodall.

"Effect of Fertilizers and Lime on Yield of 
Clovers and Fescue in North Florida," Agr. 
Exp. Sta., Univ. of Fla., Gainesville, Fla., Cir. 
S-70, Feb. 1954, L. G. Thompson, Jr.

"Annual Report, State Chemist of Florida, 
Fertilizers, Feeds, Foods, Drugs, and Cos
metics, Pesticides and Seeds, Year Ending 
December 31, 1953," Dept, of Agr., Talla
hassee, Fla.

"Yield and Composition of Corn Forage as 
Influenced by Soil Fertilization," Agr. Exp. 
Sta., Univ. of 111., Urbana, III., Bui. 577, June 
1954, K. E. Harshbarger, W. B. Nevens, R. W. 
Touchberry, A. L. Lang, and G. H. Dungan.

"Higher Crop Yields from Improved Soils," 
Agr. Ext. Serv., Purdue Univ., Lafayette, Ind., 
Mimeo. AY 57a, May 1954.

"Nitrogen Sidedressing on Corn, Demonstra
tion Results, 1952," Soil Series No. 38, H. E. 
Jones; "Nitrogen Sidedressing on Corn, Dem
onstration Results, 1953," Soil Series No. 39; 
H. E. Jones and C. A. Sim kins; Agr. Ext. Serv., 
Univ. of Minn., St. Paul 1, Minn.

"Commercial Fertilizer Results with Winter 
Wheat and Rye, 1954," Agr. Exp. Sta., Univ. 
of Nebr., Lincoln, Nebr., Cir. 38, Aug. 1954,
G. W. Lowrey, R. A. Olson, A. F. Dreier, and 
P. L. Ehlers.

"Potash and Magnesium Fertilization of 
Young Pine and Spruce Trees," N. Y. State 
College of Agr., Ithaca, N. Y., S. 0 . Heiberg, 
E. L. Stone, and D. P. White.

"Wheat Fertilization Studies in Western Ok
lahoma; Progress Report, 1951-52 and 1952- 
53," Agr. Exp. Sta., Okla. A. & M. College, 
Stillwater, Okla., Bui. B-432, July 1954, H. V. 
Eck <tnd B. A. Stewart.

"Fertilizer and Cover Crop Tests with El- 
berta Peach at Montague," Agr. Exp. Sta., Tex. 
A. 6r M. College, College Station, Tex., Prog. 
Rpt. 1695, June 1954, U. A. Randolph.

"Grain Sorghum Fertilizer Trials, High 
Plains of Texas, 1953," Agr. Exp. Sta., Tex. 
A. & M. College, College Station, Tex., Prog. 
Rpt. 1700, July 1954, J. Box and D. L. Jones.

"Cotton Fertilizer Trials, High Plains of 
Texas, 1953," Agr. Exp. Sta., Tex. A. £r M. 
College, College Station, Tex., Prog. Rpt. 1701, 
July 1954, J. Box and D. L. Jones.

Soils
"Citrus Soil Management," Agr. Exp. Sta., 

Univ. of Calif., Berkeley, Calif., Lflt. 19, Nov.
1953, J. C. Johnston.

"Citrus Irrigation," Agr. Exp. Sta., Univ. 
of Calif., Berkeley, Calif., Lflt, 20, Nov. 1953, 
J. C. Johnston and R. W. South wick•

"De Soto County Soils," Agr. Exp. Sta., Miss. 
State College, State College, Miss., Bui. 511, 
Feb. 1954, E. J. McNutt and H. B. Vander- 
ford.

"Properties Affecting Water Relations and 
Management of 14 Mississippi Soils," Agr. Exp. 
Sta., Miss. State College, State College, Miss., 
Bui 521, June 1954, W. M. Broadfoot and 
W. A. Raney.

"Irrigation Well Waters of New Mexico, 
Chemical Characteristics, Quality, and Use,” 
Agr. Exp. Sta., N. Mex. A. & M. College, State 
College, N. Mex., Bui. 386, June 1954, H. E. 
Dregne and H. J. Maker.

"Liming N. C. Soils," Agr. Ext. Serv., N. C. 
State College, Raleigh, N. C., Ext. Cir. 380, 
March 1954, C. D. Welch.

"A Manual on Conservation of Soil and 
Water," USD A, Wash., D. C., Agr. Handbook 
61, June 1954.

"Soil Survey, Alachua County, Florida," 
USDA, Wash., D. C., Series 1940, No. 10, Feb.
1954.

"Soil Survey, Tuscarawas County, Ohio," 
USDA, Wash., D. C., Series 1938, No. 32, Dec. 
1954.

Crops
"Rice Varietal Tests, 1948-1953," Agr. Exp. 

Sta., Univ. of Ark., Fayetteville, Ark-, Mimeo. 
Series 22, March 1954, T. H. Johnston and 
E. M. Cralley.

37
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"Growing Citrus SeedlingsA gr. Exp. Sta., 
Univ. of Calif., Berkeley, Calif., Lflt. 22, Jan. 
1954, J. C. Johnston.

"Treatment of Frost-Injured Citrus and 
Avocado Trees," Agr. Exp. Sta., Univ. of Calif., 
Berkeley, Calif., Lflt. 23, Jan. 1954, J. C. John
ston.

"Thirty-Fourth Annual Report, Period End
ing December 31, 1953," State Dept, of Agr., 
Sacramento, Calif., Vol. XL1I, # 4 .

"Plum Culture," Dept, of Agr., Ottawa, 
Ont., Canada, Pub. 849, March 1954, D. S. 
Blair.

"The Prairie Home Orchard," Exp. Farms 
Serv., Dept, of Agr., Ottawa, Ont., Canada, 
Pub. 901, April 1954, W. R. Leslie.

"1953 Annual Report," Agr. Ext. Serv., 
Univ. of Ga., Athens, Ga., Bui. 582, Feb. 1954.

"Growing Soybeans—in Georgia," Agr. Ext. 
Serv., Univ. of Ga., Athens, Ga., Cir. 310, Feb. 
1954, J. R. Johnson.

"Foundation Plantings," Agr. Ext. Serv., 
Univ. of 111., Urbana, 111., Cir. 720, April 1954, 
H. R. Kemmerer.

"Crops for Emergency Plantings," Agr. Ext. 
Serv., Univ. of III., Urbana, 111., Cir. 726, June 
1954, W. 0 . Scott.

"Performance of Dent Corn Hybrids in In
diana, 1949-1953," Agr. Exp. Sta., Purdue 
Univ., Lafayette, Ind., Sta. Bui. 604, Dec. 1953, 
P. L. Crane, E. E. Remmenga, J. E. Newman, 
and S. R. Miles.

*"Methods of Planting Coastal Bermuda Grass 
at the West Louisiana Experiment Station," 
Agr. Exp. Sta., La. State Univ., Baton Rouge, 
La., Bui. 485, March 1954, H. E. Harris and
C. B. Roark-

"Extension at Work," Agr. Ext. Serv., Univ. 
of Md., College Park, Md., 39th Ann. Rpt., 
1954.

"Forage Crops— Growing, Grazing, and 
Harvesting," Agr. Ext. Serv., Univ. of Mass., 
Amherst, Mass., Lflt. 150, April 1954, R. E. 
Donaldson.

"Varietal Trials of Farm Crops," Agr. Exp. 
Sta., Univ. of Minn., St. Paul 1, Minn., Misc. 
Rpt. 24, June 1954.

"Mississippi Cotton Variety Tests, 1953," 
Agr. Exp. Sta., Miss. State College, State Col
lege, Miss., Bui. 509, Jan. 1954, J. F. O’Kelly, 
S. P. Crockett, B. C. Hurt, and K. C. Freeman.

"Balanced Farming Helped Farmers 
Through the Drouth, Annual Report, 1953," 
Agr. Ext. Serv., Univ. of Mo., Columbia, Mo., 
Cir. 650, May 1954.

"Sorghums in Nebraska," Agr. Ext. Serv., 
Univ. of Nebr., Uncoln, Nebr., E. C. 199, Jan. 
1954, O. J. Webster and J. D. Furrer.

"Growing Potatoes in New Hampshire," 
Agr. Ext. Serv., Univ. of N. H., Durham, 
N. H., Ext. Bui. 118, Nov. 1953.

"Turf Management on Athletic Fields," Agr. 
Ext. Serv., Rutgers Univ., New Brunswick. 
N. J., Lflt. 119, April 1954, R. E. Engel and
G. H. Ahlgren.

"The Culture of Gladiolus," Agr Ext. Serv., 
Cornell Univ., Ithaca, N. Y., Ext. Bui. 914, 
March 1954, R. E. Lee.

"Farm and Home Garden Manual," Agr. 
Ext. Serv., N. C. State College, Raleigh, N.,C., 
Ext. Cir. 122, Feb. 1954, J. H. Harris and 
H. M. Covington.

"Grain Sorghum (Milo) Production," Agr. 
Ext. Serv., N. C. State College, Raleigh, N. C., 
Ext. Cir. 382, April 1954, P. H. Harvey, B. A. 
Krantz, J. B. Smith, and j. H. Marion.

"Roses," Agr. Ext. Serv., N. C. State Col
lege, Raleigh, N. C., Ext. Fldr. 104, Jan. 1954.

"The Effect of Harvest Practices on the 
Performance of Alfalfa," Agr. Exp. Sta., Okla. 
A. & M. College, Stillwater, Okla., Bui. B-433, 
July 1954, H. O. Graumann, J. E. Webster,
C. L. Canode, and H. F. Murphy.

"Response of Winter Oat Varieties from 
Winter and Early Spring Seeding," Agr. Exp. 
Sta., Okla. A. & M. College, Stillwater, Okla., 
Bui. B-435, Aug. 1954, A. M. Schlehuber and 
R. M. Oswalt.

"Hayes and Patrick Pecans, New Varieties 
for the Cracking Trade," Agr. Exp. Sta., Okla. 
A. & M. College, Stillwater, Okla., Bui. B-427, 
June 1954, F. B. Cross, H. A. Hinrichs, and
H. J. Thomson.

"Cotton Variety Tests, 1953," Agr. Exp. Sta., 
Okla. A. & M. College, Stillwater, Okla., 
Mimeo. Cir. M-257, March 1954, J. M. Green, 
E. S. Oswalt, J. W. Simmons, and N. M. 
Gober, Jr.

"Progress Report of Grazing Experiments; 
1945-1953, Southeast Oklahoma Pasture Fer
tility Research Station, Coalgate," Agr. Exp. 
Sta., Okla. A. & M. College, Stillwater, Okla., 
Mimeo. Cir. M-263, June 1954, J. Q. Lynd, 
W. C. Elder, and R. Totusek•

"1953 Zinnia, Marigold, and Snapdragon 
Trials," Agr. Exp. Sta., Pa. State Univ., State 
College, Pa., Prog. Rpt. 122A, June 1954, R. P. 
Meahl, L. D. Little, and S. Atmore.

"1953 Petunia Trials," Agr. Exp. Sta., Pa. 
State Univ., State College, Pa., Prog. Rpt. 122B, 
July 1954, R. P. Meahl, L. D. Little, Jr., and 
S. Atmore.

"Results of Field Experiments with Potatoes 
in 1953," Agr. Exp. Sta., S. D. State College, 
Brookings, S. D., Pamph. 10, Feb. 1954, A. A. 
Cook.

"Research on Rice Production in Texas," 
Agr. Exp. Sta., Tex. A. £r M. College, College 
Station, Tex., Bui. 775, May 1954, E. B. Rey
nolds.

"Corn Hybrids for Texas," Agr. Exp. Sta., 
Tex. A. £r M. College, College Station, Tex., 
Bui. 776, May 1954, T. E. McAfee and J. S. 
Rogers.

"Annual Report, 1953," Agr. Exp. Sta., Tex. 
A. & M. College, College Station, Tex., May 
1954.

"Emergence and Yield of Cotton as Af
fected by Depth of Covering Seed," Agr. Exp. 
Sta., Tex. A. & M. College, College Station,
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Tex., Prog. Rpt. 1688, June 1954, E. B. Huds
peth and D. L. Jones.

" Cotton Variety Tests, Brazos River Valley 
Laboratory, 1951-53,” Agr. Exp. Sta., Tex. A. 
& M. College, College Station, Tex., Prog. Rpt. 
1689, June 1954, J. E. Roberts and D. T. 
Killough.

“Cotton Variety Test at Prairie View, 1951- 
53,” Agr. Exp. Sta., Tex. A. & M. College, Col
lege Station, Tex., Prog. Rpt. 1690, June 1954,
O. E. Smith and J. C. Williams.

"Cotton Variety Test, Upland Soils, College 
Station, 1951-53,” Agr. Exp. Sta., Tex. A. & 
M. College, College Station, Tex., Prog. Rpt. 
1692, June 1954, J. E. Roberts and D. T. 
Killough.

",Perennial Warm Season Grass Test, Lower 
Rio Grande Valley of Texas,” Agr. Exp. Sta., 
Tex. A. & M. College, College Station, Tex., 
Prog. Rpt. 1698, July 1954, J. H. Barton.

" Value of Pastures for Dairying in East 
Texas,” Agr. Exp. Sta., Tex. A. & M. College, 
College Station, Tex., Prog. Rpt. 1703, July 
1954, S. E. Carpenter, P. R. Johnson, and R. E. 
Leighton.

“Southern Pea Variety and Strain Test, 
Lower Rio Grande Valley, Fall 1953,” Agr. 
Exp. Sta., Tex. A. 6r M. College, College Sta
tion, Tex., Prog. Rpt. 1705, Aug. 1954, R. T. 
Correa, Jr.

"Grape Growing in Virginia,” Agr. Ext. 
Serv., Va. Polytechnic Institute, Blacksburg, 
Va., Bui. 175, May 1954, R. C. Moore and
H. B. Aroian.

"Good Pastures . . . Your Cheapest Feed,” 
Agr. Ext. Serv., Va. Polytechnic Institute, 
Blacksburg, Va., Bui. 194, May 1954.

"Sixty-Third Annual Report, July 1, 1952 to 
July 1, 1953,” Agr. Exp. Sta., State College of 
Wash., Pullman, Wash., Bui. 546, Dec. 1953.

"Shortleaf Pine," USDA, Wash., D. C., 
Farmers’ Bui. 1671, 1954, W. R. Mattoon.

"Chestnut Blight and Resistant Chestnuts,” 
USDA, Wash., D. C., Farmers’ Bui. 2068, 1954.

“Classification of Wheat Varieties Grown in 
the United States in 1949,” USDA, Wash.,
D. C., Tech. Bui. 1083, March 1954, B. B. 
Bayles and J. A. Clark,.

"Report of the Virgin Islands Agricultural 
Research and Extension Program, 1953,” 
USDA, Wash., D. C., 1954.

“Extension Activities and Accomplishments, 
1953,” USDA, Wash., D. C.. Ext. Serv. Cir. 
494, May 1954, A. S. Gordy.

Economics
"Agricultural Statistics for Ontario, Year 

1953,” State Dept, of Agr., Toronto, Ont., 
Canada.

"Colorado Agricultural Statistics, 1952 Final, 
1953 Preliminary,” State Dept, of Agr., Den
ver, Colo., Vol. 1, No. 4, Ian. 1954.

"Market Prospects for 1954 Cigar-Binder 
Tobacco Crops,” Agr. Exp. Sta., Univ. of 
Conn., Storrs, Conn., Prog. Rpt. 5, May 1954, 
A. W. Dewey.

"Indiana Crops and Livestock," Agr. Exp. 
Sta., Purdue Univ., West Lafayette, Ind., No. 
339, Dec. 1954.

"Economic Instability and Choices Involving 
Income and Risk >n Primary or Crop Pro
duction,” Agr. Exp. Sta., Iowa State College, 
Ames, Iowa, Res. Bui. 404, Jan. 1954, E. O. 
Heady, E. W. Kehrberg and E. H. Jebe.

"Farm Income and Living Costs, 1946-50, 
Agr. Exp. Sta., Kansas State College, Manhat
tan, Kansas, Bui. 363, Feb. 1954, M. G. Cor- 
rell.

"Marketing Fresh Sweet Corn in the Mid
west,” Agr. Exp. Sta., Univ. of Minn., St. 
Paul 1, Minn., Sta. Bui. 427, June 1954, J. D. 
Winter, R. E. Nylund, and R. W. Cox.

"Dairying with a Future,” Agr. Ext. Serv., 
Univ. of Minn., St. Paul 1, Minn., Ext. Bui. 
276, June 1954, R. W. Wayne, H. R. Searles, 
and R. D. Leighton.

"Know Your Farm Business,” Agr. Ext. 
Serv., Univ. of Minn., St. Paul 1, Minn., Ext. 
Pamph. 138, March 1954, T. R. Nodland.

"Know Your Minnesota Potatoes,” Agr. Ext. 
Serv., Univ. of Minn., St. Paul 1, Minn., Ext. 
Fldr. 183, Aug. 1954, E. Loomis and O. C. 
T urnquist.

"Marketing and Harvesting Black Walnuts 
in Nebraska,” Agr. Ext. Serv., Univ. of Nebr., 
Lincoln, Nebr., E. C. 1729.

"Factors Related to Levels of Living of Okla
homa Farm Families,” Agr. Exp. Sta., Okla. 
A. & M. College, Stillwater, Okla., Bui. B-429, 
July 1954, O. p .  Duncan.

"Crop and Livestock Opportunities on East
ern Oklahoma Prairie Land Farms,” Agr. Exp. 
Sta., Okla. A. & M. College, Stillwater, Okla., 
Bui. B-430, July 1954, W. F. Lagrone.

"Some Factors Influencing Mineral Rights 
Separation in Land Sales,” Agr. Exp. Sta., 
Okla. A. & M. College, Stillwater, Okla., Bui. 
B-431, July 1954, L. A. Parcher.

"Crop and Livestock Opportunities on 
Prairie Land Farms of Eastern Oklahoma,” 
Agr. Exp. Sta., Okla. A. & M. College, Still
water, Okla., Mimeo. Cir. M-255, Feb. 1954, 
W. F. Lagrone.

"Oklahoma Farm Production Prospects for 
1954," Agr. Exp. Sta., Okla. A. & M. College, 
Stillwater, Okla., Mimeo. Cir. M-256, March 
1954.

"Costs and Returns on Dry-Land Wheat 
Farms, ( Wasco County, Oregon, 1952),” Agr. 
Exp. Sta., Oreg. State College, Corvallis, Oreg., 
Cir. of Inf. 541, April 1954, D. C. Mumford.

"A Brief Analysis of Production and Mar
ket Facilities for Commercial Vegetables in 
South Carolina,” Agr. Exp. Sta., Univ. of S. C., 
Clemson, S. C., Cir. 91, July 1953, B. J. Todd 
and C. D. Evans.

"The Texas Farm and Ranch Land Mar
ket, 1953,” Agr. Exp. Sta., Tex. A. & M. 
College, College Station, Tex., Prog. Rpt. 1696, 
June 1954, J. H. Southern and W. G. Adkins.

"Farm Family Spending and Saving in Illi
nois with a Comparison of Survey and Home-
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Accounts Data," USDA, Wash., D. C., Agr. 
Inf. Bui. 101, May 1954, J. L. Pennock, M. L. 
Brew, and R. C. Tillinghast.

"Legal Liability Riskjs and Insurance Pro
tection for Farmers," USDA, Wash., D. C., 
Agr. Inf. Bui. 122, April 1954, J. D. Rush.

"Farm Production, Farm Disposition and 
Value of Principal Crops, 1952-1953 by States," 
USDA, Wash., D. C., May 1954.

"Handbook on Major Regional Farm Sup
ply Purchasing Cooperatives 1952-1953,"

USDA, Wash., D. C., Gen. Rpt. 6, June 1954, 
M. A. Abrahamsen and J. L. Scearce.

"Outlets Utilized by Cumberland Shenan
doah Growers in Marketing the 1950-51 
Apple Crop," Agr. Exp. Sta., Va. Polytechnic 
Institute, Blacksburg, Va., Bui. 461, June 
1953, C. N. Smith.

"Agricultural Statistics 1953," USDA, Wash.,
D. C., 1953.

"Agricultural Cooperation in Western 
Europe," USDA, Wash., D. C., Gen. Rpt. 4, 
May 1954, J. H. Heckman and A. E. Wheeler.

Principles Involved in Soil Testing
(From page 12)

pure, and since only a portion becomes 
available before crop harvests and 
leaching remove calcium, the applica
tion of average agricultural limestone 
as indicated by exchangeable hydrogen 
measurements will approximate the 
75% saturation for calcium figures 
given in Table IV. If limestone is of 
coarser grind or low in purity, then 
the quantities added must be increased. 
For determining the limestone need, 
the exchangeable calcium, the ex
changeable magnesium, the hydrogen, 
and the pH measurements should all 
be considered.

Phosphorus, One of the Anions
Much less is known about the chem

istry and behavior of phosphorus in the 
soil than of the cation nutrients. It has 
been shown that on low phosphorus 
soils, the efficiency of absorption of 
available phosphorus by plants from 
starter fertilizer placed near the seed 
is seldom over 20% the first year. The 
remainder is “fixed” in a very slowly 
available form. To eliminate phos
phorus as a factor in crop production 
by row application requires amounts 
that may be harmful to germination. 
If dry summer weather occurs, the 
roots will be below the area of fertilizer 
application, and the fertilizer will be 
inefficiently used. If the applied phos
phate is mixed in the plow layer, much 
will be “fixed” and the rate of applica
tion must be increased to obtain maxi
mum response.

In Missouri the extraction of the soil 
by the ammonium fluoride-hydrochloric 
acid solution developed by Bray is 
used. Laboratory results have corre
lated well with field response in most 
cases. For corn, soybeans or oats, little 
response has been obtained from added 
phosphate when, the soil tests show 
100 to 125 pounds of available phos
phate per acre. For wheat and legumes 
a test of 200 pounds is adequate on 
most soilsv 

On soils low in phosphorus, or high 
in exchange capacity, and where crop
ping sequences include legumes or 
where pasture improvement is in the 
plan, both the rebuilding of the nutri
ent reserves with rock phosphate and 
the use of starter fertilizer at the time 
of planting have been the practices 
found satisfactory. Where only non
legumes are grown, superphosphate is 
preferred. To spread the initial cost 
of superphosphate over a longer time 
this is usually applied as a split appli
cation (100 pounds phosphoric acid in 
each of two applications). When soils 
are very low in this nutrient (20 pounds 
or less per acre) and it is desired to 
have a reserve of 200 pounds of it in 
the surface layer, the soils of high ex
change capacity and clays of the swell
ing type, found in the northern part 
of the State, have generally given bet
ter response to rock phosphate than 
those of low adsorptive content and 
those in South Missouri containing a 
large percentage of kaolin. Crops with
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m lm m s m k

F ig• 5. Field  experim ental work must be conducted to  correlate  with soil tests*

a high calcium requirement and having 
a high exchange capacity of the roots 
(Table V ) have given the greatest re
sponse to rock phosphate.

The failure to obtain representative 
soil samples is the weakest link in soil-

T a b l e  V .— C a t io n  E x c h a n g e  C a p a c i t y  
o p  P l a n t  R o o t s . ( D a t a  b y  D r a k e , 
M a s s . S t a t e ) .

Crop
Ulti
mate
pH

Cation
exchange
capacity

m.e./lOOgms.

Soybeans................... 3 .26 58.9
Red clover................ 3 .37 47 .5
Alfalfa........................ 3 .42 48 .0
Ladino........................ 3 .43 43.3

Orchard grass........... 3 .72 24.9
Timothy.................... 3 .78 22.6
Kentucky bluegrass. 3.83 21 .6

Corn............................ 3 .68 26.0
Oats............................ 3 .78 22.8
Barley........................ 4 .25 12.3
W heat........................ 4 .70 9 .0

testing programs. Short cuts in labora
tory methods have been made and some 
accuracy has been sacrificed to increased 
speed. Even then the laboratory pro
cedures introduce fewer errors than 
those by samples which are not repre
sentative. There appears to be little 
benefit in refining laboratory proce
dures further unless the sampling 
errors are reduced.

The variations in the soil tests of 
composite samples (10 borings) on ap
proximately 5-acre areas in a 35-acre 
field with an average 6% slope on 
Menfro silt loam are shown in Table 
VI. In the individual areas the ranges 
in test results were from 1.3 to 1.8% 
for the organic matter, 12 to 136 pounds 
for the phosphate, 160 to 335 pounds 
for the exchangeable potash, 250 to 
1,260 pounds for the exchangeable mag
nesium, and 1,300 to 1,800 pounds for 
the exchangeable calcium per acre. The 
pH varied from 4.9 to 5.3 and the ex
changeable hydrogen was present in 
amounts ranging from 2.5 to 7.0 m.e. 
Although the averages of these eight
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separate determinations do not vary 
widely from the values for the com
posite sample from the entire field, 
many samples will show greater varia
tion. Anyone making suggestions on 
fertilizer needs can make these more 
accurately by knowing the soil varia
tions within a field than if only one 
set of average figures is available.

Effort is being made in Missouri to 
have a single soil sample represent no 
more than 7 to 10 acres, regardless of 
field size.

Summary

The values of nutrients suggested by 
soil tests have shown satisfactory cor
relations with field response only when 
used as a measure of nutrient reserve 
rather than an indication of the kind of 
starter fertilizer needed. When crop 
yields were regulated largely by the 
release of nitrogen from soil organic 
matter, many soils could supply suffi

cient minerals. The increased use of 
chemical nitrogen and the improved 
yields in the past five years have in
creased the need for other essential 
minerals. Past management, particu
larly legume removal, erosion, and 
heavy soil treatments, have produced 
soil variations that can be rapidly as
sessed only by soil analyses. Experi
mental work has suggested that on 
soils with a high exchange capacity, 
the percentage of the total ionic ca
pacity of the exchange complex should 
be the following various cations: 20 
pounds per m.e. exchange capacity for 
potassium; 70 to 80% for calcium; 10% 
for magnesium; and 10 to 20% for 
hydrogen. The levels of these elements 
in a soil can be determined readily 
from soil tests.

The principal weakness in soil tests 
is the use of soil samples that are not 
representative. Laboratory procedures 
are generally more accurate than are 
the sampling methods.

T a b l e  V I .— S o i l  t e s t s  o n  c o m p o s ite  s a m p le s  (1 0  b o r in g s )  f r o m  5-a c r e  a r e a s  
IN  A 3 5 - a c r e  f i e l d — M e n fr o  s i l t  lo a m  w i t h  a  6% SLOPE.

Sample
No.

O.M.
%

P20*
lbs.

K
lbs.

Mg
lbs.

Ca
lbs. pH

H
m.e.

Exchange 
Cap. m.e.

1 .............................. 1 .4 136 260 1260 1700 4 .9 7 .0 16.8
2 ............................... 1 .4 40 240 1140 1300 4 .5 6 .5 14.8
3 .............................. 1.3 25 220 990 1300 5 .0 3 .5 11.1
4 .............................. 1 .8 17 190 600 1500 5 .2 3 .0 9 .5
5 .............................. 1 .7 13 190 280 1500 5.1 3 .5 8 .7
6 .............................. 1 .8 48 250 250 1700 5 .3 2 .5 8.1
7 .............................. 1 .7 13 335 1000 1800 5 .2 3 .0 12.1
8 .............................. 1 .5 12 160 820 1400 4 .9 5 .0 12.1
Average................. 1.57 43 206 662 1525 5.01 4 .25 11.0
Composite*........... 1 .7 30 220 ' 640 1500 5.1 3 .5 10.1

*  10 borings from entire field.

Longer Lif
(From

Ladino Came Back

After the 10 years of formal cutting 
experiments all of the 60 plots on the 
field were mowed on the same dates, 
four times each season and about two 
inches above the ground. The same 
annual fertilization with superphos-

e for Ladino
page 24)

phate and muriate of potash was con
tinued.

These plots were kept for three 
reasons:

1. To measure the residual effects 
of the great variations in ladino stands 
caused by 10 years of differential cutting
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systems.
2. To have the plots for demon

strating to visitors that ladino seedings 
can be maintained for many years.

3. To serve as a source of possibly 
superior strains of ladino for breeding 
and selection projects.

Under the same harvesting system 
from 1950 to 1953 it was found that 
there was a positive correlation between 
prevalence of ladino and yields. It was 
clear however, that as the areas occu
pied by the clover reached 55 to 60%, 
yields did not increase markedly with 
additional proportions of the legume.

But the most significant result from 
the last four years’ work with this 
project was the rather rapid spread of 
ladino on some plots where it had been 
reduced to relatively low levels by un
favorable cutting systems during the 
1940-1949 period. Without any seed
ing, the clover increased on numerous 
plots from less than 20 to more than 
50% in three seasons. In fact such 
changes were so general that by 1953

the entire field had a uniformly high 
(over 60% ) stand of ladino. And on 
its fifteenth anniversary in the spring 
of 1954 there were no indications that 
this ladino would not remain vigorous 
and productive for many years to come.

In conclusion, then, it has been dem
onstrated that, given favorable manage
ment and liberal fertilization, especially 
annual or more frequent doses of pot
ash, ladino will maintain good stands, 
even in competition with aggressive 
grasses and on the naturally infertile 
soils of New England, for much longer 
than commonly occurs. In other words, 
the life expectancy of ladino should 
far exceed the presently existent aver
ages. It has also been shown that 
well-managed and liberally fertilized 
stands of ladino may be as productive 
10 or 15 years after seeding as during 
the first or second harvest seasons. And 
finally it should be emphasized that 
prolonging ladino stands is the most 
effective conservation measure to keep 
the irreplaceable topsoil on our still 
verdant hillsides.

Better Fruit With Trace Elements
(From page 26)

and severe iron deficiency is accom
panied by considerable dieback and 
finally death of the plant.

Deficiencies occur primarily on soil 
low in iron and, like manganese, de
ficiencies are aggravated by high pH. 
Many Florida soils are particularly low 
in iron, and use of iron for citrus has 
become quite common. Less known is 
the fact that extremely light soils of the 
coastal plain in New Jersey, Delaware, 
Maryland, and the Carolinas may also 
be low in iron. When such soils are 
elevated to a pH of 6.5, iron deficiency 
on peaches will readily result. Iron 
chlorosis is also common in alkaline 
soils in the West.

Until recently, iron deficiency has 
been difficult to treat since readily avail
able iron applied to soils as ferrous sul

fate or copperas changed quickly to 
ferric or non-available forms. Sprays 
of ferrous sulfate (% lb. per 100 gal.) 
plus several tablespoons sulfuric acid to 
maintain iron in available state were 
used. Also, sprays of ferrous citrate 
or ferric ammonium citrate (14 lb. per 
100 gal.) were employed. These were 
temporary measures that only did a 
partial job and needed repeating. 
Recent work by Florida scientists has 
pointed to use of chelated iron as a cor
rective. Chelated iron (Fe ED TA ) 
applied at rate of 3 lbs. per acre has 
corrected iron deficiencies of a number 
of plants including blueberries, oranges, 
grapefruit, and lemons. It has also 
been sprayed on at various rates, with 
rates of 1 to 6 lbs. per 100 gallons show
ing some success. However, sprays
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have been toxic under certain con
ditions, particularly on young leaves. 
As a result, it would appear more de
sirable for the present to use ground 
applications. Correction of iron chlor
osis on acid soils has been remarkable. 
Work is now under way to develop 
material also of value on alkaline soils.

C opper: General symptoms of cop
per deficiency are lack of green color 
between leaf veins (interveinal chlo
rosis), poor or no shoot growth, and 
dieback of branches in severe cases. 
Deficiency in citrus has been noted in 
wide areas in Florida. Here it is ac
companied by dieback of tree and in
creased susceptibility to disease and 
frost. In peaches, copper deficiency is 
accompanied by interveinal chlorosis, 
marked curving or hooking of the 
leaves, and dieback. Where deficiency 
is slight, a small amount of copper sul
fate (5 lbs. per acre) will vastly im
prove color of peaches and apple fruits. 
On organic soils, copper deficiency is 
rather common, and generally larger 
amounts of copper sulfate are required.

Copper sprays have been used for 
years to control melanose in citrus. 
There is no doubt the copper applied 
has had an important nutrient function 
as well, for copper sprays can correct 
copper deficiency. Usually a few 
pounds of copper sulfate are combined 
with about 5 lbs. hydrated lime per 100 
gallons of spray.

Where considerable copper has been 
applied over a number of years in the 
fertilizer and the sprays, it is possible 
to build up toxic amounts of copper. 
This high level of copper interferes 
with iron nutrition and has been cor
rected in some cases with applications 
of chelated iron. The Florida Citrus 
Experiment Station suggests that a cop
per content of 150 lbs. per 6-inch acre 
of soil causes chlorosis or iron defi
ciency of citrus.

Z inc: A deficiency of zinc in a num
ber of plants leads to “little leaf” or 
rosetting. As the name implies, leaves 
are small and rather pointed. They also 
may become prematurely yellow and

fall. This gives some twigs a stringy 
look. Entire branches may die if de
ficiency is severe.

Adding zinc in such cases usually im
proves vigor of tree. Leaves are larger 
and greener. In some cases about 10-25 
lbs. of zinc sulfate can be applied per 
acre to give good correction. However, 
many soils fix or immobilize applied 
zinc. In tests on certain New Jersey 
soils, it took 25 lbs. zinc sulfate per 
tree or about 1,500 lbs. per acre as a 
ground application to correct zinc de
ficiency on apples. Such applications 
are not at all economical. On such 
soils, it is best to apply zinc as a spray. 
The application of 5-10 lbs. zinc sulfate 
per 100 gallons as a dormant spray has 
corrected zinc deficiency on both 
peaches, apples, cherries, and plums. 
The spray must be applied before buds 
begin to open.

A neutral zinc has appeared on the 
market and has been suggested for sum
mer sprays for peaches. This may 
prove to be the best way to apply zinc.

M olybdenum : T h is  e lem en t has 
only recently been shown to be essential 
for plants. A deficiency in citrus has 
been proven in Florida and is known 
as “yellow spot.” Lack of molybdenum 
in plums causes small • leaves with 
brown areas which may be mottled.

Molybdenum is less available in acid 
soils and becomes more available with 
liming. It is probable that part of poor 
response in cases of low pH is due to 
lack of molybdenum. However, no 
definite symptoms of molybdenum defi
ciency have yet been diagnosed for fruit 
other than citrus.

In citrus, correction of molybdenum 
deficiency has been accomplished by 
addition of 2-3 ounces of molybdic 
oxide or sodium molybdate per 100 
gallons and applied as a spray.

While many orchards may show de
ficiencies of one or more of the above 
elements, there are a great number of 
orchards which require no special treat
ment for the time being. Further crop
ping without replacement may make 
them deficient in the future. In such
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cases, it may be wise to apply sufficient 
elements to replace those removed by 
the tree or lost from the soil in one way 
or another. However, there is no 
simple formula for either prevention or 
correction. Each case is individual, de
pending upon the soil, cropping that 
has taken place, extent of fertilization, 
liming, and many other factors.

It must be remembered by the or- 
chardist that much yield and quality 
of fruit as well as vigor of tree can be 
lost before marked symptoms are ap
parent. Mild deficiencies generally do 
not give striking symptoms but can 
easily rob 30% of yield and much more 
of quality. It is well to remember 
also, that there is a very narrow range 
on several of these elements between 
deficiency and toxicity. Dosing with
out a basis for such treatment can lead 
to severe toxicity. It is important, 
therefore, that in arriving at a solution 
of the problem, the orchardist seek as 
much technical help as he can muster.

Soil tests and analysis of leaves can 
supply real help if this information is 
in the hands of an expert. This same 
expert should be able to read the signs 
on trees and leaves.

All this information combined and 
put in its proper place should result in 
a working program to correct defi
ciencies or to prevent them. Such a 
program has been put to test in a half 
dozen states on apples, peaches, cher
ries, plums, and citrus with marked 
practical results. The cost of supplying 
the trace elements is rather low, being 
under $10.00 per acre in nearly all 
cases and generally about $5.00 per 
acre. This is a small cost for large re
turns in yield, quality, frost protection, 
and general vigor. In this period of 
generally high costs, no grower can 
afford to overlook the possibility that 
lack of trace elements may be robbing 
him of a good portion of his potential 
return.

Good Farming and Fertilization 

Both Necessary for High Yields

HEAVY fertilization does not elimi
nate the need for a good cropping 

system and good farming. If you de
pend on fertilizers alone to raise yields, 
you’ll probably get only about half the 
possible increase. That’s what eight- 
year tests at the University of Illinois 
show. A. L. Lang, Soil Fertility Special
ist, says you’ll get consistently high 
yields only if you combine above-aver
age farming with above-average fertili
zation.

Illinois tests show that legumes and 
adequate fertilization consistently gave 
annual increases of 38 bushels of corn 
per acre on 12 dark-colored soils. Light- 
colored soils responded to this good 
management by averaging a 57-bushel 
increase in corn production.

Lang points out that a good farming

operation must include a good catch 
crop or stand-over legume in the rota
tion every four or five years. This will 
supply most of the needed nitrogen 
and furnish vital soil organic matter. 
In these eight-year-long tests, fertiliza
tion needs were supplied by limestone, 
rock phosphate, and potash to meet the 
full requirements shown by soil tests.

“Illinois’ Morrow Plots, the nation’s 
oldest soil experiment fields, really prove 
that it takes both legumes and fertiliza
tion to get high yields,” says Lang.

These tests show that fertilized plots 
without legumes produced 50 bushels 
of corn per acre. Legumes and no fer
tilization gave 60-bushel yields. But 
production jumped to over 100 bushels 
an acre when both legumes and fertili
zation were used.
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Peas for Canning nr Freezing . . .
(From page 16)

strong, the response to the higher levels 
of phosphorus and potash was not as 
marked. This is probably due to the 
fact that phosphorus fixation was much 
less severe in the less acid soils.

The average fertilizer recommenda
tion for peas in New York State is 500 
pounds of 1 0 -1 0 - 1 0  fertilizer per acre for 
sandy and sandy-loam soils, and 600 
pounds of 8-16-8 per acre for loam and 
silt-loam soils. Thus, peas should re
ceive a minimum of 50 pounds of 
nitrogen (N ) and potash (K aO ); while 
phosphate (P 2 O 5 ) recommendations 
vary from 50 to 100 pounds per acre. 
Phosphorus applications are higher on 
the heavier soils because of phosphorus 
fixation.

4. P roper fertiliz er application: 
Fertilizer should never be placed in 
contact with pea seed because of the 
severe injury which can result to ger
minating seedlings. Fertilizer place
ment experiments in New York, Michi
gan, Minnesota, and Washington indi
cate that the ideal placement of fertilizer 
for peas is in a band 1  to 2  inches to 
the side of the seed and approximately 
1  to 114 inches below the level of the 
seed. In these tests fertilizer was placed 
by special experimental drills. Since 
there are available no commercial drills 
which will place fertilizer properly at 
time of planting, the fertilizer should 
be drilled in deeply after fitting the 
field and before planting the peas. The 
fertilizer should not be disturbed by 
deep tillage operations after it has been 
drilled into the soil.

A summary of data obtained from 
313 fields of peas in 1953 is given in 
Table III. From this Table it is very 
evident that growers who placed fer
tilizer in contact with the seed had 
yields which averaged considerably less 
than those of growers who applied the 
fertilizer in a separate operation. This 
difference was much more marked in 
the case of growers who used at least

T a b l e  I I I .— E f f e c t  o f  R a t e  a n d  P l a c e 
m e n t  o f  F e r t i l i z e r  o n  P e a  Y i e l d s .  
1 9 5 3  S u r v e y .  3 1 3  F i e l d s .

Lbs. per acre
Placement

n - p 2o6- k 2o
Contact Separate

50—50—50 or more. 
Less than 50-50-50  

Average...............

1910 (6)* 
2260 (60) 
2220 (66)

2720 (39) 
2420 (208) 
2470 (247)

•

* Number in parenthesis is number of fields in 
this category.

50 pounds each of N, P 2 0 5, and K 20  
per acre; while, as might be expected, 
the difference was not as marked among 
growers who used less than the recom
mended amounts of plant nutrients. 
In other words, the higher the rate of 
application, the more danger from 
injury when fertilizer is placed in con
tact with the seed.

5. Plant early : As mentioned pre
viously, peas grow best in cool weather 
and hence should be planted early. 
Data proving this point were obtained 
in the 1953 survey (Table IV ). It is 
evident from the data in this Table 
that as the season progressed, there was 
a marked decrease in yield of peas from 
later planting. Highest yields were ob
tained from peas which were planted 
in the first half of April, while the 
poorest yield came from one field which 
was planted in June.

6 . Plant shallow : Shallow planting 
is very important, especially if the peas 
are planted early. At this time soil 
moisture is generally adequate and peas 
will germinate and emerge much more 
rapidly if planted in the warmer soil 
closest to the surface. Peas should not 
be planted more than one inch deep 
in order to insure rapid and uniform 
germination. The more rapidly the 
young seedlings emerge from the soil,
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Fig. 7 . Shelled peas from  the viner are run through a cleaner. ( P h o t o  b y  P e t e r  H a h n )

T a b l e  I V . — E f f e c t  o f  T i m e  o f  P l a n t 
i n g  o n  P e a  Y i e l d s . 19 5 3  S u b v e y . 
3 2 2  F i e l d s .

Planted
Number 
of fields

Pounds 
per acre

April 1—15................. 88 2780
April 16-31............... 162 2340
May 1 -15 .................. 56 1860
May 16-31............... 15 1680
June 1—15.................. 1 1180

the less likelihood of infection from 
various damping-off organisms.

7. R oll or cu ltipack: The pea field 
should be rolled immediately after 
planting with a slat roller, or culti- 
packer. This operation settles the soil 
uniformly around the seed, thus facili
tating uniform germination. Uniform 
germination is important because it will 
tend to insure even maturity of the 
crop. Since fields of peas are harvested 
when the most advanced peas are ma
ture, any condition which causes lack 
of uniformity will result in reduced 
yields of those plants growing in areas 
of the field which have been delayed 
in maturity. In addition to uniform 
germination, rolling pushes surface

stones down into the soil so that they 
do not interfere with the mower bar 
at harvest time.

8. A dequate plant population: As 
with most other crops, maximum yields 
of peas cafmot be obtained unless there 
is an adequate number of plants to 
make maximum use of water and plant 
nutrients. Data obtained at Geneva 
in 1952 and 1953 (Table V ) indicate 
quite definitely that, within .the limits 
used, yields increased with increasing 
numbers of plants per acre. The 
highest yields of approximately 5,000 
pounds per acre were obtained from 
spacing treatments which average 380,- 
000 plants per acre, (Treatment A ), 
while lowest yields came from a treat
ment with just half as many plants per 
acre, (Treatment D ).

9. W eed control: Although peas are 
often plagued with many different 
kinds of weeds, chemicals which will 
control the great majority of annual 
broad-leaved and grassy species are 
available. If severe weed competition 
is present, it is obvious that the pea 
crop will suffer and cannot produce 
maximum yields. With the dinitro 
compounds which are available at the
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T a b l e  V .— R e s p o n s e  o f  P e r f e c t i o n  P e a s  t o  S p a c in g  o r  P l a n t  P o p u l a t io n  T r e a t 
m e n t s  1

Spacing treatment

1952 1953

Plants per 
acre 

(Thousands)

Acre
yield

(Pounds)

Plants per 
acre 

(Thousands)

Acre
yield

(Pounds)

A. Solid—7" drill rows................... 405 4860 361 5180
B. Solid—7* drill rows................... 280 4530 274 4930
C. Plant 2 rows—skip 1 row........ 255 4150 238 4590
D. Plant 1 row—skip 1 row.......... 196 3770 178 3840
LSD (19:1)............................................

*
13 190 21 210

1 Average of 12 replications each year.

present time, there is no excuse for any 
grower having a field of peas severely 
affected with weeds.

10. Insect control: Insects can be a 
factor in low yields of peas. The pea 
aphid carries various virus diseases and 
can transmit these viruses from one 
pea planting to another. The Ento
mologists and Plant Pathologists sug

gest that control of aphids might be a 
very practical method of reducing 

virus diseases inlosses due to virus diseases in peas. 
Another insect which does not affect 
the yield of the crop but very definitely 
affects its marketability is the pea 
weevil. Good control of this insect 
is available with present insecticides.

11. D isease control: Peas are at
tacked by a large number of pathogens. 
In many cases, diseases such as root rot 
and some of the wilts severely reduce 
the yield of the crop. By judicious use 
of seed treatment, rotation, and other 
cultural and disease control practices, 
growers can keep incidence of most 
diseases at a minimum.

12. Irrigation: Lack of soil moisture 
as the peas approach maturity is very 
often a limiting factor in the growth 
of the crop. Experiments conducted at 
Geneva in 1952 and 1953 indicate that 
supplemental irrigation delays the ma
turity of the crop, while at the same
T a b l e  V I . — R e s p o n s e  o f  P e r f e c t i o n

P e a s  t o  I r r ig a t io n . A v e r a g e  o f  1952
a n d  1953 .

Fig. 8 . The tenderom eter^—a m achine which 
measures the tenderness o f the cleaned shelled 
peas. Contracts are so graded that growers re
ceive highest prices fo r  peas o f relatively low 
tenderom eter value (8 8  to 9 8  fo r freexer varie
ties, and 9 5  to 1 0 5  fo r  canning v arie ties).

( P h o t o  h y  R o b e r t  W e s M e lm a n n )

Acre Average
Yield Tender delay in

(Pounds) ometer harvest

Not Irrigated.. 4 ,700 112
Irrigated.......... 5,340 114 M day
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time it increases the yield. It is evident 
from the data in Table VI that yields 
were increased by approximately 600 
pounds per acre by using irrigation in 
1952 and 1953.

Summary

If careful attention is given to the 
12 points discussed above, it would be 
almost certain that a grower could 
expect an annual average of at least

3,000 pounds of fancy peas per acre 
in New York State, while average yields 
of 4,000 to 5,000 pounds would not 
seem unreasonable. With yields of this 
magnitude, processors and growers in 
this State would not have to worry 
about declining acreage and low re
turns from the pea enterprise, and they 
would be able to successfully compete 
with processors and growers in other 
areas of the country.

Relation of Fertilizer to Duality and Yield . . .

(From page 20)

T a b l e  I V . — T h e  E f f e c t  o f  F i v e  R a t e s  o f  P o t a s h  o n  t h e  V a r i o u s  I n d i c e s ,  1 9 5 1 - 1 9 5 3

( 3 - Y e a r  A v e r a g e )

Potash 
lbs./acre*

Potassium 
in leaf 

(%)

Grade
index

(t)

Yield
/acre
(lbs.)

Returns 
/  acre 

($)

Maturity
index

0 .................................... 1.73 41 .9 1,750 733 59.6
60 ................................. 1.83 42 .5 1,939 824 58.1
100................................ 1.82 43.8 1,942 850 60.0
140............................... 1.99 43.9 1,989 874 57.9
180............................... 2.01 43.4 2,017 876 56.9
L.S.D. ( .0 5 ) .............. N.S. 1.2 166 34 2 .7

( 0 1 ) .............. N.S. 1 .6 226 47 N.S.

* With 20 lbs. N. and 100 lbs. P 2O5  per acre.

Potash is fairly easily leached from 
sandy soils and needs to be constantly 
replenished. Potash imparts a resist
ance against drought and certain leaf 
diseases as well as improving leaf 
quality.

Magnesium Deficiency

Magnesium deficiency in flue-cured 
tobacco is rare because sufficient quanti
ties of this element are added to the 
fertilizer. Magnesium deficiency is 
often called “sand drown” as it some
times occurs on very sandy soils fol
lowing heavy rains. Magnesium defi
ciency first appears as chlorosis, the 
leaf turning nearly white in the ad
vanced stages. Some soils are quite

deficient in magnesium which may be 
corrected by adding small amounts of 
magnesium sulphate. However, large 
quantities will depress the uptake of 
potassium.

Chlorine

Tobacco absorbs chlorine quite read
ily if present in the soil, but it is un
essential to plant growth. Chlorine 
can be beneficial or detrimental to to
bacco quality. Beneficial effects are 
obtained when the leaf contains be
tween 1% and 2% chlorine. Chlorine 
increases the turgor, imparts a smooth
ness in the green leaf, and improves 
the hygroscopic properties and colour of 
the cured leaf. A chlorine content
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T a b le  V.— T h e  E f f e c t  o f  C h l o r i n e  i n  20-120-100 F e r t i l i z e r  o n  t h e  C h l o r i n e  
C o n te n t  an d  t h e  B u r n  o f  t h e  C u red  L e a f— 1953

Primings
Weighted

Treatment
1 2 3 4 5

average

% Cl in leaf

20 lbs. Cl/a (2% )........................ 1.56 .88 .58 .45 .82 .75
40 lbs. Cl/a (4% )........................ 2 .78 1.54 1.02 .82 1.16 1.35
77 lbs. Cl/a (7 .7% )..................... 3 .58 2.19 1.61 1.31 1.85 2.01
L.S.D. (.05).................................. .56 .47 .64 .24 .16 .21

(.01)................................... .85 .71 .96 .36 .25 .33

Leaf burn in seconds per inch*

20 lbs. Cl/a (2% )........................ 455 498 528 584 573 528
40 lbs. Cl/a (4% )........................ 540 498 526 607 609 542
77 lbs. Cl/a (7 .7% ).................... 644 645 552 648 688 612
L.S.D. (.05).................................. 117 64 N.S. N.S. 76 46

(.01).................................. 177 97 N.S. N.S. 114 70

* Burn is in seconds per inch of cigarette made from ground leaf.

above 1% lowers the fire-holding capac
ity. An excess of chlorine produces 
muddy, uneven colours in the cured 
leaf (2 ).

The chlorine applied in the fertilizer 
affects the burning quality of the leaf 
as shown in Table V. When all the 
potash was supplied as muriate of 
potash in a 2-12-10 tobacco fertilizer 
applied at 1,000 pounds per acre (77 
pounds of chlorine), the time of burn 
in the first, second, and fifth primings 
was significantly delayed when com
pared with the regular 20 pounds of 
chlorine treatment. The chlorine con
tent of the weighted leaf was signifi
cantly raised with each additional 
amount of chlorine in the fertilizer. 
The 40 pounds of chlorine per acre 
have about the same effect on the 
burn as the 20 pounds of chlorine in 
all but the first priming, even though 
the chlorine content was higher in the 
leaf. It would appear from these data 
that the maximum amount of chlorine 
in tobacco fertilizers could be raised 
slightly above 2%.

Quality, yield, returns per acre, and 
maturity data of flue-cured tobacco 
grown with various rates of the stand
ard 2-12-10 tobacco fertilizer are pre
sented in Table VI. Optimum quality, 
highest returns, and desirable maturity 
were obtained between the 1,000- and 
1,200-pound treatments. The 1,800- 
pound treatment produced the poorest 
quality and the latest maturity tobacco. 
High rates of fertilizer are conducive 
to poor quality tobacco while low rates 
produce low yields.

T a b le  VI.— T h e  E f f e c t  o f  R a te s  o f  
F e r t i l i z e r  o n  t h e  In d ic e s  1950-1953. 
(4 -Y e a r  A v e ra g e )

Rates
2-12-10
lbs./acre

Grade
index

U)

Yield
/acre
(lbs.)

Returns
/acre

(*)

Ma
turity
index

800............... 43.6 1,820 793 59.8
1 ,000 ........... 44.1 1,872 826 60.0
1 ,200 ........... 43 .8 1,899 831 58.2
1 ,4 0 0 ........... 43 .3 1,888 818 57.5
1 ,800 ........... 41.1 1,932 795 53.5
L.S.D. (.05). 1.4 65 39 3 .5

(.01). 2 .0 87 N.S. 4 .7
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Summary
The plant-nutrient requirements of a 

1,500-pound crop of flue-cured tobacco 
and the nutrients supplied by tobacco 
fertilizers are discussed. The effects 
of various levels of nitrogen, phos
phorus, and potash on yield and qual
ity of tobacco grown on Fox sand are 
reviewed. Heavy applications of nitro
gen lower the quality of tobacco by 
producing a thin, trashy leaf. Phos
phate fertilizers have small effect on 
yield or quality on light sandy soils 
that have been heavily fertilized in the 
past. High levels of potash are neces
sary to obtain high yields of good qual
ity leaf. Even land that has been 
heavily fertilized with potash in the 
past will respond to potash applica
tions. Magnesium deficiency is not ap
parent when magnesium is a constitu
ent of the fertilizer.

The chlorine level for flue-cured to
bacco fertilizers in Ontario has been 
held at a maximum level of 2%  since 
1951. Data indicate that a slightly 
higher level of chlorine in the fer
tilizer may not be detrimental to the 
burning quality of the leaf.

Comparison of various rates of 
the standard 2-12-10 tobacco fertilizer 
showed that 1,000 to 1,200 pounds per 
acre gave the most desirable results.

Literature Cited
1. Annual Report (Unpublished) Dominion 

Experim ental Substation, Delhi, Ontario, 
1951.

2 . Garner, W . W . T he Production of T o 
bacco, 1951. The Blakiston Company.

3 . Magee, A. I. and Scott, W . A. A tractor 
mounted meter attachment for side band 
application of fertilizer to tobacco plots. Sci. 
A gr., 3 1 : 4 5 4 -456 . 1951.

4. Parker, F . W . Flue-cured tobacco fertilizer 
of the future. Commercial Fertilizer. 
March 1952.

Tradition
{From page 5)

are_helping to make and mold tradi
tions. Too often that’s where we for
get and fall into error. We think of 
tradition as something away back in 
the first chapters of our book of history 
—where the pages are yellow—and not 
in the present where the ink is scarcely 
dry.

Right in this very hour we make 
tradition, some of it of no universal 
worth although it may have local or 
family value. Not long ago a fellow 
told me that his daughters reminded 
him of some joyful and sustaining in
cidents of their childhood made possi
ble by the devotion and thoughtful care 
on the part of their parents. The girls 
also look back with warm feelings 
toward the kind of generous and con
structive community spirit upheld by 
their elders of the old neighborhood. 
“The moving finger writes, and having 
writ, it passes on.”

I have another friend who likes to 
write small columns at regular inter
vals about the landmarks and traditions

of the town as it was at the turn of the 
century. He speaks with reverence and 
tender regard for the once blithe spirits 
whose hopes and dreams fashioned the 
direction and the destiny of the city 
we know today. They, like us ordinary 
mortals of no wide renown, hued to the 
line and kept largely within the bounds 
of the sweetest traditions they treasured. 
What we have to “boast” about today 
in the modern parlance of progress 
would hardly be of consequence* were 
it not mortared firmly to a sound and 
purposeful tradition.

Hence it is regretful to notice a badly 
worded statement hatched out in the 
historical offices supported by the state 
where I live. In making mention of 
the noteworthy items to be found in 
their archives, papers of famous authors 
and leaders and the like, we find this 
off-key writing:

“The Society’s files boast the papers 
of most of the state’s governors as well 
as the many records of persons who are 
of little consequence in d iv id u a l ly In
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reply it might be said that no citizen 
of any decency and worth—humble 
though he may be—can ever be said to 
be of “little consequence individually.” 
We still consider our ancestors to have 
been people of great importance as 
good and sturdy individuals of value 
to their own families and their home 
communities. They remain as im
portant individually as anyone else, 
high or low. They are just as im
portant to the welfare of the state and 
society in general as quite a number 
of our highly publicized and headline- 
hunting officials of the present day. 
The phrase might well have been in
stead: “Persons who were not widely 
known to the public.” It’s no disgrace 
to be somewhat obscure; it’s darned 
unfair to be regarded as of small worth 
because of that obscurity.

BU T  we can thank our stars for 
having had historians and public 

spirited citizens and leaders who hon
ored traditions and kept faith with 
decent regard for others. So large is 
that scroll of noteworthy folks with 
such an outlook that just one example 
from the honor roll of our agricultural 
historians is sufficient.

Such a person was the late Dr. Rod
ney Howard True, native of Wisconsin. 
His parents were New Englanders and 
from this heritage came many of his 
inclinations. Primarily, True was a 
botanist. He served notably in that 
capacity at Wisconsin University, Har
vard University, the USDA Bureau of 
Plant Industry, Pennsylvania Univer
sity, and the Morris Arboretum. A 
focal point in his life was botanical 
and agricultural history, and it was in 
his office at the Department where the 
first steps were taken in 1919 to launch 
the Agricultural History Society. Dur
ing this period he devoted much time 
to weed research and W. S. Dutton 
described him in the American Maga
zine for April 1929 as the “Sherlock 
Holmes of the Plant World.”

The Plant Industry staff said that 
True functioned not as a boss so much 
as an elder brother, and to his students

like a father. When decreased appro
priations hit the Department, True re
signed rather than reduce the employees 
with lower salaries. Meantime he had 
no other job in sight himself. Later, 
after serving for a period at Pennsyl
vania University, his colleagues char
acterized Dr. True thus: “Uninterested 
in his own material fortunes, generous 
to a fault, indifferent to considerations 
of position and fame, social or other
wise, Dr. True had his life being cen
tered in the intellectual, artistic, and 
spiritual world. At heart an artist and 
a poet, he had love and discrimination 
of art, music, and literature. He was 
a stout defender of the truth and the 
right, irrespective of possible conse
quences to himself. What he perceived 
as injustices, social or otherwise, stirred 
him deeply.”

We could easily join hands at this 
moment to give similar tribute to 
memories of many of the scientists and 
thinkers and strong workers we have 
known—men who maintained certain 
vibrant and compelling inner values by 
which to measure and weigh their plans 
and actions. You might ask indeed 
where those inner forces came from, 
what they were, and what made them 
so dominant. I doubt if education 
alone did it—in fact, too much of some 
kinds of education can’t produce it. 
Mainly it stemmed from appreciation— 
glad remembrance of the best of the 
past, and a stout resolve to perpetuate 
it and treasure it and hand it on with 
renewed lustre and truth.

W HEN we speak feelingly and 
proudly about the “American tra
dition,” it really means several lines or 

branches of tradition. I can easily think 
of the less desirable forms it has taken 
and may take in the future, but shining 
away above all the battered and mis
shapen traditions we are often ashamed 
of in the presence of eager foreigners 
are several of the noblest that have ever 
animated and directed the destiny of 
mankind.

The ancient family motto “Never
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put off ’til tomorrow the things you can 
do today” plus that other one “the 
Lord helps those who help themselves” 
have begotten a pretty sound trait in 
American life. When things go wrong 
and some mechanical or other adjust
ment is urgent, a majority of our tech
nical service folks can render prompt 
and satisfactory assistance. It’s the 
trade-mark of our machine and power 
age to do it quick and do it right and 
make it run again. That’s where we 
shine all right in a world too full of 
heedless and lazy and incompetent 
breadwinners.

“Make the best better” slogans 
adopted by 4-H clubbers merely re
flect the age-old tradition of America 
to advance and improve and excel. But 
right in the midst of all these vivid 
and impressive doings which make 
over our lives for us daily, we have 
another fine tradition that balances it.

1ET  there be an accident or a disaster, 
I a lost child or a person in danger— 

and the true spirit of American tradi
tion comes to the rescue. While tolerat
ing no phonies or quacks, the great 
body of our people will leave their tasks 
and forget themselves to render aid to 
the needy, the unfortunate, or the 
suffering and distraught.

Some say that our tradition of rev
erence and respect is vanishing in the 
welter of material success. Even in the 
face of too many records of hoodlum 
kids and youthful malefactors, it is not 
too difficult to locate continuing signs 
of spiritual composure and abiding 
faith in the things that are true, honest, 
just, lovely, pure, and of good repute. 
As St. Paul remarks: “If there be any 
virtue, if there be any praise, think on 
these things.”

So I guess we wouldn’t amount to 
much or make much progress without 
leaning more or less on traditions. But 
they can’t be the weak and wobbly, 
narrow ones. They’ve got to be the 
broad, sound, and time-tried bridges 
that have carried our people a long way 
toward Beulah Land.

Time Proven LaMotte 
Soil Testing Apparatus
LaMotte Soil Testing Service is the 
direct result of 30 years of extensive 
cooperative research with agronomists 
and expert soil technologists to provide 
simplified soil testing methods. These 
methods are based on fundamentally 
sound chemical reactions adapted to 
the study of soils, and have proved to 
be invaluable aids in diagnosing defi
ciencies in plant food constituents. 
These methods are flexible and are 
capable of application to all types of 
soil with proper interpretation to com
pensate for any special soil conditions 
encountered.

Methods for the following are available 
in single units or in combination sets:
Ammonia Nitrogen -Iron
Nitrate Nitrogen pH (acidity & alka-
N itrite  Nitrogen Unity)
Available Potash Manganese
Available Phosphorus Magnesium 
Chlorides Aluminum
Sulfates Replaceable Calcium

Tests for Organic Matter and Nutrient 
Solutions (hydroculture) furnished only 
as separate units.

LaMotte Combination 
Soil Testing Outfit

Standard model for pH, Nitrate, Phos
phorus and Potash. Complete with 
instructions.

Illustrated literature will be sent upon 
request without obligation.

LaMotte Chemical 
Products Co.

Dept. BC Towson 4, Md.
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FREE LOAN OF EDUCATIONAL FILMS

T he Am erican Potash In stitu te  will be pleased to  loan to educational 
organizations, agricultural advisory groups, responsible farm  associa
tions, and m em bers of the fertilizer trade th e m otion pictures listed 
below. This service is free except for shipping charges.

FILMS (ALL 16 MM. AND IN COLOR)

The Plant Speaks Thru Deficiency Symptoms (Sound, running time 25 min. 
on 800-ft. reel.)

The Plant Speaks, Soil Tests Tell Us Why (Sound, running time 10 min. on 
400-ft. reel.)

The Plant Speaks Thru Tissue Tests (Sound, running time 14 min. on 400-ft. reel.) 
The Plant Speaks Thru Leaf Analysis (Sound, running time 18 min. on 800-ft. reel.) 
Save That Soil (Sound, running time 28 min. on 1200-ft. reel.)
Borax From Desert to Farm  (Sound, running time 25 min. on 1200-ft. reel.) 
Potash Production in America (Sound, running time 25 min. on 800-ft. reel.)
In the Clover (Sound, running time 25 min. on 800-ft. reel.)
In Canada: The Plant Speaks Thru Deficiency Symptoms 

The Plant Speaks, Soil Tests Tell Us Why 
The Plant Speaks Thru Tissue Tests 
The Plant Speaks Thru Leaf Analysis 
Borax From Desert to Farm  
Potash Production in America

DISTRIBUTORS

Northeast: Educational Film Library, Syracuse University, Syracuse 10, N. Y .

Southeast: Vocational Film Library, Department of Agricultural Education, 
North Carolina State College, Raleigh, North Carolina.

Lower Mississippi Valley and Southwest: Bureau of Film Service, Department 
of Educational Extension, Oklahoma A & M College, Stillwater, Oklahoma.

Midwest: Visual Aid Service, University Extension, University of Illinois, 
Champaign, Illinois.

West: Department of Visual Education, University of California, Berkeley 4, 
California.

Department of Visual Education, University of California Extension, 
405 Hilgard Ave., Los Angeles 24, California.

Department of Visual Instruction, Oregon State College, Corvallis, Oregon. 
Bureau of Visual Teaching, State College of Washington, Pullman, Wash

ington.
Canada: Canadian Film Institute, 172 Wellington Street, Ottawa, Ontario.
For the Province of Ontario: Distribution Services, Ontario Agricultural College, 

Guelph, Ontario.
IMPORTANT

Requests should be m ade well in advance and should include inform a
tion as to group before which the film is to be shown, date of exhibition  
(alternative dates if possible), and period of loan.

Request bookings from your nearest distributor.
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AVAILABLE LITERATURE

The following literature on the use of fertilizers in profitable soil and 
crop management is available for distribution. We shall be glad to send 
these upon request and in reasonable amounts as long as our supply lasts.

Reprints
2 8 - 1 2 - 4 5  B e lte r  C orn (M id w est) (C irc a  le r )  
F -3 -4 0  W hen F e r tiliz in g , C onsider P le n t-fo o d  

C on ten t o f  Grope 
S -5 -4 0  W h et U th e  M atter w ith Y o n r  S o il?  
Y -5 -4 3  V alue & L im ita tio n s o f  M ethods e l  

D iagnosing P la n t N utrien t Needs 
A - l - 4 4  W hat*s in  T h a t F e r ti l is e r  B a g ?  
Q Q -12-44 L e a l  A nalysis— A Guide to  B e tte r  

Crops
P -3 -4 5  B a lan eed  F e r ti l ity  In th e  O rch ard  
Z -5 -4 5  A lla lla — T h e  A risto cra t
0 0 - 8 - 4 5  P otash  F e r tilise rs  A re N eeded on 

M any M idw estern Farm s
Z Z -11 -4 5  F irs t  T h in g s F ir s t  In S o il F e r tility  
T -4 -4 6  P otash  L osses on th e  D airy Farm  
Y -5 -4 6  L earn  H unger S ig n s o l  Crops
1 -2 -4 7  F e r tilis e rs  and H um an H ealth  
T -4 -4 7  F e r ti l is e r  P ra ctie e s  lo r  P ro fita b le

T o b a cco
T T -1 1 -4 7  How D ifferen t P la n t N u trien ts In 

fluence P la n t Grow th 
W - l l - 4 7  Are Y on P astu re  C o n scio u s?  
R -4 -4 8  Needs o l  th e  C orn  Crop 
X -6 -4 8  A pplying F e r tilis e rs  in  S o lu tio n  
A A -6-48  T h e  C hem ical C om position  o l  A gri

cu ltu ra l P otash  S a lts  
GG-1 0 -4 8  S ta rre d  P la n ts  Show  T h e ir  H unger 
S S -1 2 -4 9  F e r tilis in g  V eg etab le  Crops 
B B -8 -5 0  T ren d s in  S o il M anagem ent #1 

P each  O rchard s
I -2 -5 1  S o il T reatm en t Im p ro res  Soybeans 
X -8 -S 1  O rch ard  F e r tilis a tio n  G round and

Follago
B B -1 0 -5 1  H ealthy P la n ts  M ust B e W ell N our

ished
I I -1 2 -5 1  P astu re  Im p ro rem en t W ith  1 0 -1 0 -1 0  

F e r tilis e r
K K -1 2 -5 1  P otassiu m  In A nim al N u trition  
A -1 -5 2  R esearch  P o in ts  th e W ay to  H igher 

L ere ls  o l  P ean u t P ro d u ctio n  
E -2 -5 2  L adino C lo re r— Its  M ineral R e q u ire 

m ents A C h em ical C om position  
H -3 -5 2  T h e  R e la tiro  M erits o l  In o rg a n ic  A 

O rg anic S o u rces o l  P la n t N utrients
0 - 4 - 5 2  T o m ato  P ro d u ctio n  fo r  th e  C anning 

In d u stry
Q -5 -5 2  P otassiu m -n itro gen  B a la n ce  lo r  High 

C orn Y ield s 
Y -1 0 -5 2  T h e  N u trition  o f  M uck Crops 
C C -1 2 -5 2  T h e  L e a f  A nalysis A pproach to 

Crop N utrition  
B - l - 5 3  C om m ercial F e r ti l is e r  Is  a  Sound  In 

vestm ent
1-2 -5 3  S ericea  Is  a Good D rou ght Crop 
J - 3 - 5 3  B alan ced  N utrition  Im proves W in ter

W heat R o o t Surv ival 
K -3 -5 3  Kudzu K eeps Grow ing D uring

D roughts
N -4-53  C oastal B erm u d a— A T rip le -th re a t 

G rass on th e  C attlem an 's  Team  
P -4 -5 3  L earn in g  How to  M ake P ro fits  fro m  

Sw eet P o ta to es

S -5 -53  More Cotton on Less Land 
T -5 -5 3  T re fo il Is Different 
W -6-53 The Development o l  the American 

Potash Industry 
AA -8-53 Strong Roots Make High Corn 

Yields
D D -10-58 Sam pling Soils lo r  Chem ical Tests 
F F -1 0 -5 3  Testing and R eclaim ing Alkali 

Soils
11-11-53 The Im portance o l  Legumes In 

Dairy Pastures 
J J -1 1 -5 3  Boron——Im portant to Crops 
K K -11 -53  A Convenient Q uick-test lo r  P ot
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A vivacious young student from Colo. 
A & M College visiting in Boston 
shocked her Eastern-reared beau by 
drawing on her gloves as they started 
down the street on their first date.

“Where I come from,” chided the 
young man, “people would as soon see 
a woman put on her stockings in public 
as her gloves.”

“Where I come from,” retorted the 
young lady, “they’d rather.”

“I wasn’t born in a log cabin,” de
clared the candidate, “but my folks 
moved into one as soon as they could 
afford it.”

“In his will your late employer has 
named you as his beneficiary,” said the 
lawyer.

“It wasn’t me, sir,” said the girl 
anxiously. “I know he had one, but 
it wasn’t me, honestly!”

The seventh-grader was going to his 
first school dance. With a rented tux
edo and a great display of sophistica
tion, he was strutting across the campus 
when he met a Junior. “Yuh gonna 
take a girl?” asked the Junior. “Naw,” 
answered the seventh-grader, “I think 
I ’ll just go stud.”

A small girl entertaining a visitor 
while her mother was telephoning, 
asked politely, “How is your little girl?” 

“I ’m sorry to say,” replied the visitor, 
“that I haven’t a little girl.”

“How is your little boy, then?”
“I haven’t a little boy, either.”
The child looked suspicious. “Then 

what are yours?”

A tourist spending the night in a 
small Vermont town joined several men 
sitting on the porch of the general storp. 
They were a taciturn bunch and, aftpr 
several vain attempts to start a conver
sation, he finally asked, “Is there a law 
against talking in this town?”

“No law against it,” answered onp 
of the men, “but there’s an understands 
ing no one’s to speak unless he’s sure , 
he can improve on silence.”

A married man knows there are three 
sides to every question—his side, his 
wife’s side, and to hell with it.

Two friends went duck shooting one 
cold morning. One took along a ther
mos bottle full of coffee while the other 
had a bottle of Old Typesetter.

Both imbibed freely of their chosen 
beverages through the early hours and 
finally a lone duck appeared overhead. 
The coffee drinker raised his gun first, 
took aim and fired. The duck kept on 
going. His friend then pointed his gun 
at the duck and brought it down with 
the first shot.

“That’s pretty good shooting,” said 
the first.

“Nothin’ to it,” shrugged the other. 
“When a flock like that comes over, 
you’re bound to hit one of them.”
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EXTRA TON OF HIGH 
QUALITY ALFALFA 
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Yes, Boron means bigger crops of bet
ter quality! Alfalfa responds so readily 
to Boron that, in some cases, yield per 
acre is doubled. To put Boron back 
into the soil, use F e r t il iz er  B o r a te—  
h ig h  g ra d e  . . . it’s the low-cost fer
tilizer borax, rich in Boron. (Contains 
approximately 121% borax equivalent).

F e r t il iz er  B o rate— h ig h  g r a d e , is an 
ore concentrate developed especially 
for fertilizer use. Because its water con-

Borated Fertilizers pay 
3 ways on Alfalfa

1. EXTRA YIELDS 2. BETTER QUALITY

3. LONGER LIFE STANDS

tent is held to about 24% (5 mols) 
this material saves you money in costs 
of transportation, storage, handling, 
etc. Only 83 lbs of F e r t il iz e r  B o ratb  
h igh  g ra d e  is required for each 100  
lbs. borax guaranteed in formulated 
mixtures. Available in two particle 
sizes; a fine mesh for adding to mixed 
fertilizers . . .  a coarse mesh for direct 
application. County Agents or State 
Experimental Stations should be con
sulted for detailed recommendations.

Write today for literature and quotations on 
Fertilizer Borate— The Low-Cost Fertilizer Borax
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T h e  “big four” from Trona — p o t a s h , b o r a x , s o d a  

a s h  and s a l t  c a k e — puts you on the right track 
toward achieving quality and uniformity in your 
production O n the farm, Trona® p o t a s h  added to 
the soil as a plant nutrient, results in richer, bigger 
harvests of every important crop. In  the factory. 
T h ree  Elephant® b o r a x  and Trona® so d a  a s h  are 
vital to strength, color, beauty and economical man 
ufacttire in glassware and ceramics, Trona® s a l t  
c a k e  is a necessity for quality-grade kraft paper. For 
these basic chemicals American Potash and Chemical 
C o rp o ra tio n  has no eq u al as a d iv ersified  and 
dependable source of supply.

American Potash & Chemical Corporation
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W a t e r s h e d s

¥ ¥ A D  you driven along a road near Kearney, Nebraska, about four 
years ago you’d have seen a certain half-section in a hilly, dry

land farm  of little value. Anyone could see that the farmer was 
haying a tough time trying to meet his expenses, with little to show 
for his time. The 85 acres of more or less level land weren’t gettingo  o
much runoff from the surrounding hills, and the crops looked pretty 
frail. Probably the operator was lucky if he got a 20-bushel per acre 
yield of corn, and the livestock carrying capacity wasn’t much over 
20 head at best.

But if you drive past that farm today, 
you’ll blink your eyes and wonder what 
became of the original scenery. There’s 
still a farm within those same bound
aries, but it’s entirely different in many 
respects, having been transformed 
within the past three years by Mr. and 
Mrs. Gordon R. Danielson. They 
bought the place in 1950 and started 
to farm it in 1951. Danielson is a dis
abled veteran of World War I, and 
still draws his disability pension. How
ever, his background is suitable, for he 
was born and raised on a farm.

They had some plans on the fire be
fore they came. But they were short of 
finances to put them into effect. Most 
of their plans hinged on improved 
water and soil conservation systems, but 
they lacked the experience to begin ir
rigation farming in the right way.

Fortunately without too much trou
ble they found persons and agencies 
willing and ready to give both techni
cal assistance and credit. Because the 
Danielsons did not have enough col
lateral to justify a loan from their local 
bank, it made them eligible for the

3
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water facilities loans available from 
Farmers Home Administration. The 
FH A  water facilities engineer, the 
county soil conservationist and his as
sociate from the Buffalo-Ravenna soil 
conservation district, and the county 
supervisor for the FH A all joined in to 
help handle the situation.

Hence the plentiful water that now 
reaches those acres is not an accident. 
Careful surveying and planning by 
these cooperating agencies and the avail
able loans did the trick. From a new 
irrigation well equipped with pump 
and power unit there flows about 1,000 
gallons per minute. The 85 acres of 
level land are watered by gravity flow. 
Five miles of terraces are built and 
seeded grass waterways are in service. 
There is a small dam. With the ter
races functioning, it is possible to irri
gate the bottom land areas without 
flooding.

Danielson has furrowed the entire 
pasture on contour. He sowed 70 acres 
in alfalfa and 40 more to permanent 
pasture of brome, wheat grass, and 
sweet clover. Now his pasture carries 
110 head of livestock, while his corn 
land is yielding from 70 to 90 bushels 
per acre.

This most unbelievable improvement 
was made possible when Danielson se
cured a loan of $5,400 in the fall of 
1951—a water facilities loan from FHA. 
Thereupon he signed up under the Soil 
Conservation Service program and 
started in full tilt with his renovation 
and conservation plan.

TH E water facilities loan program 
was at that time in effect only in 17 

Western states, including Nebraska. 
Last summer Congress enacted a law 
which extends such facilities to all 
states and expanded the project to in
clude loans which private banks may 
make to farmers, insured by FHA.

This is classified as Public Law 597, 
83rd Congress. A companion law is 
also in force governing large areas in 
watersheds for conservation purposes. 
Thus we now have at the top the huge

dams and large flood control works. 
In between, we have the watershed im
provement law. Lasdy, we have the 
provisions of the special act that deals 
solely with the matter of direct aid to 
individual farmers for conservation. 
Now, as far as laws ever solve things, 
we have at least the best chance we ever 
had to go forward on all fronts seek
ing to save our soils and water courses 
and to halt erosion and flood damage.

Public Law 566 of the 83rd Congress 
carries the provisions that interest thou
sands of land-owners who have their 
sights fixed on the future. Through 
this law local watershed groups may 
cooperate with and get help from the 
federal government in solving their 
flood prevention and water manage
ment programs. Local people are ex
pected to do all they can on their own 
resources to get a start. They are sup
posed to ask the aid of the federal 
forces only for such parts of the venture 
they cannot dig up from local and state 
resources, in order to make the proj
ect click.

W HEN it was first announced, some 
folks rushed in to file their claims 
early—possibly imagining that this was 

another free homestead deal. One state 
filed over 100 watershed improvement 
projects at one lick. Too much is too 
much, so most of these paper projects 
got turned down and sent back. At 
least some careful preliminary plan
ning and get-ready work must be fur
nished locally because the idea is not to 
have Uncle Sam saddle himself with a 
crazy quilt of boom-time bonanzas. If 
he did so and a lot of things went 
wrong in a hurry, what a juicy plum 
this would be for fence-mending po
litical aspirants! What a chance to rave 
over all that “watered stock” and the 
blunders and bad management by the 
“bureaucratic hirelings.” Neither is 
this law apt to be criticized because it 
overlaps or duplicates other existing na
tional conservation efforts. This is be
cause federal help under the new law is 
available only to help local organiza



November 1954 5

tions get systems of water management 
that cannot easily be set up and started 
under any other of the present federal 
conservation programs.

This is also important because among 
all the attacks launched by opponents 
of broad agricultural credit and engi
neering plans which have federal sup
port, this charge of wasteful duplica
tion of effort and funds is sometimes 
the one that is most often justified. 
There are indeed too many agencies 
and programs trying to do the same

thing—a situation quite human in its 
nature that is by no means confined to 
public affairs.

What is a “watershed?” is as good 
a question as any we can think of to 
bite into the meat of this matter. It 
may have different meanings but the 
actual wording of the law defines it as 
“all land and water within a natural 
drainage area of 250,000 acres, or less.”

Certain works of improvement may 
be undertaken. Structural and land 
treatment measures used in flood pre
vention are allowed. Some agricultural 
phases that fit into the general plan for 
water conservation are included, and 
irrigation and drainage projects may be 
done.

Federal personnel will be given the 
right to assist the local soil conservation 
or flood control district in working out 
and testing the feasibility of a special 
work plan. The final installation of the 
flood prevention and water manage

ment features of the law will be fur
thered by the federal government’s 
promise to pay over an equitable share 
of the costs. However, any water reser
voirs which are not intended strictly 
for flood stopping must be built and 
paid for without recourse to the gov
ernment for financial aid.

Before any appropriations are al
lowed by Congress to help build any 
watershed structural job of more than 
2,500 acre-feet total capacity, the House 
and Senate agricultural committees 
must check and approve them. Any
thing of smaller size needs no prior 
approval. When it comes to the agri
cultural phases of assistance, the law 
says that these must always be irriga
tion and drainage projects which will 
benefit more than one farm. This is 
a watershed improvement deal and is 
not aimed at individual farm assistance. 
Here again the rule is that any water 
reservoirs built mainly for irrigation 
water storage cannot be paid for out of 
the federal budget.

Application blanks with suggestions 
for filling them out have been placed 
with certain offices close to the local 
areas. This would include the state 
agency which has been named by the 
governor to handle this work, as well 
as the nearest offices of the Soil Con
servation Service, federal and state for
esters, and agricultural extension. When 
filled in properly, these formal applica
tions are sent to two places at the same 
time—the designated state agency and 
the SCS.

IT  is impossible for the foresters or 
the soil conservationists to lift a 

finger towards direct aid for these 
groups until the state agency or the 
governor approves the application. In 
case there is no positive action taken 
by the state agency, 45 days must elapse 
before SCS can tackle any district’s 
planning job. But, mind you, if the 
state agency or the governor rejects the 
application of any watershed group, 
there will be “nothing doing” by the 

(Turn to page 50)



DROUGHT
S f  w m . _ J . JK L e c U  

Department of Soils, University of Missouri, Columbia, Missouri

W HEN we keep breaking heat rec
ords, and when droughts are being 

classified as national emergencies, it 
seems appropriate to make some obser
vations on the crop disasters under what 
is commonly called “drought.” We 
may well study some of the factors 
concerned beside the weather records 
and the meteorological parameters. In 
place of using these extended rain-free 
periods as the alibi, perhaps a more 
complete analysis of the situation will 
exhibit the soil as a contributing factor. 
Perhaps through it there may be some 
means of mitigating the disastrous ef
fects associated with what is commonly 
called “drought.”

Some geographic characters of the 
droughts suggest that they are highly 
continental. Within larger land bodies, 
the unexpected weather comes more 
often. That is another way of saying 
that the weather records for certain 
short periods may vary widely from 
the climate, or from the average figures 
for extended times. As an illustration, 
Columbia, Missouri, had an annual 
rainfall in 1953 of only 25.12 inches in 
place of 39.33 inches, or what was the 
average of over more than a half cen
tury, and what was considered “the 
normal.” The rainfall of the year 1953 
was 36.1% below normal (assuming 
that “the normal” hasn’t gone lower, 
too). Accordingly, we may expect rain
fall to go above normal by that figure 
some of these days. This, then, tells 
us that the continental effect may 
amount to that much above or that 
much below “the normal.” It may be 
a variation totaling 72.2% of “the nor
mal.” Thus, we have had in 1953 what 
amounts to a continental effect of 72.2% 
or a new record of continentality as

well as a new record of low rainfall.
The variations in temperatures from 

the mean, and the long periods without 
rainfall or the drought, must be put 
into that category of continentality 
along with the variation in inches of 
annual precipitation. Droughts, then, 
which involve both high temperatures 
and extended rain-free periods, become 
disasters because (a) longer periods be
tween rainfalls represent soils dried to 
greater depths, (b) soils have less and 
less water evaporating from them di
rectly and from the vegetation growing 
on them to spend the sun’s heat in va
porizing it, and (c) the atmospheric 
temperature rises high enough thereby 
to injure the plant tissues because of 
the record heat wave.

Fertile Soils Make Stored Water
Efficient in Crop Production to 

Lessen Drought Disaster
Sanborn Field with its shallow but 

fertile surface soil over the infertile clay 
subsoil, which characterizes the Putnam 
silt loam, illustrated well the drying of 
the soil to great depths of its profile. 
Water exhaustion of the soil to near 
the permanent wilting point of the crop 
went deeper and deeper as the corn 
roots, for example, were marching 
downward like an army for more water. 
On their leaving the fertile surface soil 
exhausted of water, and on entering 
the infertile subsoil for the stored water 
there, the lower leaves of the corn 
plants were “fired.” This yellowing of 
those older leaves represents a case of 
robbing them of their nutrients for the 
survival of the younger, growing top 
leaves. It reports the decided shortage 
in delivery of fertility brought on by 
the transition of the roots from one fer

6
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Fig. 1 . Drought damage suggests itse lf as heat damage to plant’s more active growth processes.
Representative samples from  Sanborn F ield , late  Ju ly  1 9 5 4 . Center no soil treatm ent, corn
continuous since 1 8 8 8 , lower two leaves “ fired,”  leaves rolled , none bleached white. L eft— Six 
tons m anure, corn continuous since 1 8 8 8 , five lower leaves “ fired,” leaves rolled , none bleached
white. Right soil treated according to test, two tons stalks under, continuous corn, one lower
leaf “ fired,”  younger leaves rolled , older leaves bunched on stalk , bleached white from  tip to 
m id-leaf.

tile soil horizon to the other less fer
tile. But the growing leaves at the top 
of the plants did not necessarily wilt. 
That fact tells us that the “firing” is not 
due to a water shortage. It is the wilt
ing of the growing tip of a plant that 
tells us when a plant needs water, as 
every woman keeping house plants 
knows very well.

Data from the Soil Conservation Re
search project at McCredie during the 
summer drought of 1953 showed the 
corn crop exhausting the soil moisture 
to a depth of 3.5 feet under the fer
tilized soils. The equivalent of only
1.04 inches of water was left in that 
entire depth. Where the soil was not 
fertilized, the crop dried out the soil to 
a lesser depth. It left the equivalent of
4.5 inches of water in the upper 3.5 
feet. On the unfertilized corn, which 
took 14 inches of water from the soil, 
the yield was only 18 bushels per acre. 
It required 26,000 gallons of water to 
make a bushel of corn. On the fertil
ized soil with a yield of 79 bushels, only

5,600 gallons of water per bushel were 
required. The drought was a case of 
plant hunger rather than thirst.

This was a clear demonstration that 
the soil is a factor in the drought, not 
through differences in the stored water 
in this case, but rather as it represents 
fertility by the management of which 
the specific supply of rain water can be 
made to yield so much more in crop 
returns. It suggests the possibility of 
more fertility to greater depths of the 
soil as the way to use stored water more 
efficiently. We need not only to store 
water to greater depths but to store fer
tility to such depths also. The drought 
drying the soil down to 42 inches and 
spending 16 inches of stored soil water 
to give 79 bushels of corn certainly 
would be considered much less of a 
“disaster” or of an “agricultural emer
gency” than the drying of it to only 
about 36 inches and spending 14 inches 
of soil water but getting only 18 bushels 
for that cost in water. Unfortunately, 
the rainfalls after the drought of the
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summer of 1953 and before the summer 
of 1954 were not sufficient to restore 
the moisture in the soil to those depths 
of its previous drying. As a conse
quence, the drought of 1953 carried over 
into the succeeding year.

Corn Plants Making No Grain On 
Infertile Soil Showed No Visible 

Injury By The Heat Waves
During the drought of 1954 the dif

ferent levels of soil fertility represented 
by the plots on Sanborn Field suggested 
forcefully that the drought may be in
jurious to plant processes because of 
high temperatures. It suggested also a 
more severe injury to plant tissues ac
cording as the higher soil fertility repre
sented more actively growing plants.

Where corn has been grown con
tinuously since 1888 with crop removal 
and no soil treatment, the plants re
mained greenest of all corn plots on the 
entire field. Only the lower two leaves 
on the stalks were “fired.” The other 
eight leaves, though much rolled, 
showed no irregularities. The stalks 
were tassled but were without shoots. 
One would say it was about the custom
ary “short” crop which that plot has 
been growing regularly now for many 
years.

On the adjoining plot where six tons 
of manure per acre have been used an
nually, the much taller and heavier 
stalks had the lower five leaves badly 
“fired.” The remaining six leaves were 
rolled. But they were not visibly in
jured. The stalks were well tasseled. 
The plants were without shoots, sug
gesting no grain production.

On the nearby plot where heavy crop 
residues were turned under and the soil 
given full fertilizer treatment—includ
ing nitrogen—only a single lower leaf 
was “fired.” The other 13 or more 
leaves were closely bunched on the 
shortened stalk. The tassel had not 
emerged. There were no shoots or 
signs of ears. More significant, how
ever, was the observation that the leaves 
were badly bleached from their tips 
back to almost their mid-length. This

part of the leaf tissue was dead. Save 
for its widely different appearance, the 
damage took a pattern suggesting the 
same leaf area involved when the plant 
suffers from nitrogen deficiencies in the 
soil. It suggested death in the area 
where the extra nitrogen was involved 
in growth rather than where there was 
a deficiency.

When the more vigorous plant 
growth for seed production involves 
more physiological functions, it seems 
reasonable that high temperatures 
might be more disturbing to the living 
processes centered in the expectably 
higher protein content of the cells than 
to those in plants growing less vigor
ously and doing little more than mak
ing the minimum of carbohydrates, 
like starch and cellulose. Processes of 
growth and life are activated by en
zymes, compounds resembling proteins 
in some respects. They are decidedly 
thermolabile, or are killed by tempera
tures going above 45 °C or 113° F. The 
proteins of vigorously growing plants 
may not be so widely different in their 
responses to high temperatures than are 
fertile eggs under incubation. Eggs 
give a good hatch when the temperature 
is held at 100° F. But a few hours 
of 10° F. above that temperature will 
ruin the hatch even if the egg protein 
is not coagulated or even coddled. No 
visible signs of injury are recognized 
until the egg really dies and processes 
of change or decomposition have had 
time to give their evidence. The death 
of the corn leaf under the high tem
perature of heat wave suggests a close 
similarity, and time is required for the 
disturbed plant metabolism to indicate 
itself as may be suggested by accumula
tion of nitrates to the danger point as 
poison for animals consuming the green 
fodder. One may well be reminded 
that crops growing in the tropical heat 
are not high producers of protein.

Droughts are disasters to crops be
cause they are more than shortages of 
water per se. They are disasters be
cause they are (a) shortages of soil fer- 

( Turn to page 49)



Fertilizers Increase Yield 
and Protein Content 

of Corn Forage in Illinois

Department of Dairy Science, University of Illinois, Urbana, Illinois

INCREASED yields and improved 
feeding value of the forage were 

brought about by the application of 
fertilizers to silage corn when the crop 
was grown on soils low in available 
plant food. These results were ob
tained in a carefully conducted 5-year 
experiment at the Illinois Station.

The corn was grown on two fields 
which differed greatly in their pro
ductivity. The field used during the 
first three years had received frequent, 
heavy applications of barnyard manure 
and also had frequently been an alfalfa 
meadow’. The field used during the 
last two years of the trials was operated 
for many years in a cash-grain system 
of farming. The productivity of the 
latter field was relatively low.

The method of planting and the hy
brids used were the same in each of 
the five years. There were eight repli
cated blocks, each containing four rows 
of each of five hybrids. The corn 
was drilled in rows 40 inches apart and 
spaced to give a population of 11,000 
to 12,000 plants to the acre. Blocks 
treated with fertilizer were alternated 
with untreated blocks. The hybrids 
selected for the test had been shown by 
previous investigation to be adapted to 
east-central Illinois for both silage and 
grain production. They were Illinois 
Hybrids 206, 784, 972A-1, 2119 (W ), 
and U.S. 13.

Two hundred pounds of an 8-8-8 fer
tilizer were applied to the plots at plant

ing time and 200 pounds of either am
monium nitrate or ammonium sulfate 
fertilizer were used as a sidedressing 
at the last cultivation. In the first year 
the treatments were slightly different, 
the amounts applied being 300 and 150 
pounds, respectively.

Because of the rapid increase in the 
yield of grain from the time of ear for-

AUG. AUG. SEPT. SEPT.
22 2 9  5 12

Fig. 1 . The percentage o f protein in both the 
grain and leaf-stalk  fractions o f the forage 
declined rapidly prior to silo filling. When the 
corn crop was grown on poor soil, fertilizer 
applications caused an increase in the protein 
content o f the leaf-stalk  portion hut in only 
one year was the protein content o f the shelled 
corn enhanced by such treatm ent.
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Fig. 2 . Increases o f  as much as fou r tons o f 
fresh corn forage (s ila g e ) were obtained when 
a poor soil was given fertilizer treatment* L eft, 
untreated s o il; right, fertilized soil*

mation up to full maturity of the ears, 
field sampling was carried out at 7- to 
10-day intervals for three to four weeks 
prior to harvesting the crop for the silo. 
The yields reported are chiefly based on 
the field-sampling data. In three of the 
years complete harvest data were also 
obtained.

Fertilizer Increased Yield
The corn crop reaches its maximum 

yield of fresh forage at about the time 
when the ears begin to form (shoot). 
From that period up to harvest for the 
silo, there is little change in the ton
nage of harvested forage. If permitted 
to stand beyond the silage stage, ripen
ing of the forage brings about a gradual 
decline in the weights of the fresh 
forage. Analyses of the forage, how
ever, show a remarkable build-up of 
dry substance in the forage while the 
amount of fresh forage remains almost 
stationary, that is, during the three to 
four weeks prior to silo filling. This 
increase is chiefly caused by the growth 
of ears. In east-central Illinois, ear 
formation begins about August 1. By

September 10 to 20 the ears have in
creased to such an extent that they 
form 40 to 50 per cent of the forage 
(dry-matter basis).

To determine the effect of fertilizer 
on yields, therefore, studies were made 
of the weights of fresh forage, dry mat
ter in forage, and proportion of ears 
in the forage throughout the three to 
four weeks prior to silage harvest. Thus 
the findings were not based upon a 
single harvest figure but upon a series 
of weights and analyses of harvests 
from the same plots.

The fertilizer treatments in the first 
three years during which the forage 
was grown on a highly productive field 
caused relatively small increases (about 
eight per cent) in yields of fresh for
age. The average figures for three 
sampling harvests in each of the three 
years were 14.5 tons per acre from 
the unfertilized blocks and 16.2 tons 
from the fertilized blocks. The yields 
of dry matter in the forage were also 
about eight per cent larger from the 
fertilized blocks. From a statistical 
standpoint the differences were not sig
nificant. During the two years when 
the crop was grown on an impoverished 
soil, the picture was quite different. 
Fresh forage yields on the unfertilized 
land averaged 12.2 tons per acre and 
from the fertilized land 16.5 tons. This 
was an increase of about 35 per cent. 
The increases in dry-matter yields were 
about in line with those for fresh forage. 
Average dry-matter yields for three 
sampling harvests in each year were
5,600 pounds per acre from the unfer
tilized blocks and 7,500 pounds from 
the fertilized blocks, a difference of 
about 34 per cent. The complete har
vest data for the two years when the 
crop was grown on poor soil showed an 
increase of approximately 37 per cent 
in yields as a result of fertilizer treat
ment.

The yield difference between the un
fertilized and fertilized blocks in the 
last two years was highly significant 
and appears to be a direct result of 
fertilizer treatment
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Did fertilizer treatment increase only 
the grain (ears), the leaf-stalk frac
tion, or both grain and forage? To 
answer this question the proportion of 
the crop formed by ears was computed 
from the sampling data. It was found 
that the percentage of the dry matter 
of the crop which consisted of ears was 
practically the same for both the un
fertilized and the fertilized crops in 
four of the five years. In one year the 
fertilized crop had a higher proportion 
of ears. It appears, therefore, that in 
four of the five years the larger yield of 
forage from the fertilized corn as com
pared with the unfertilized crop was 
accounted for by larger amounts of 
stalks and leaves as well as ears. This 
finding is of interest to the farmer who 
questions the desirability of applying 
fertilizer to silage corn.

Even though the proportion of ears 
in the forage of the unfertilized and the 
fertilized corn was practically the same, 
there was a rapid increase in the amount 
of ears in the forage during the three 
to four weeks covered by the sampling 
harvests. In one year the ears com
prised 11 per cent of the dry matter of

Part of Crop Form ed By Ears the unfertilized corn on August 28, 
the first sampling date, but by Sep
tember 22 this proportion had risen to 
48.9 per cent. In the fertilized corn the 
figures for the same dates were 11.8 
per cent and 47.8 per cent, respec
tively.

Fertilizer Increased Leaf-Stalk 
Fraction

In addition to the indirect evidence 
supplied by calculating the proportion 
of the crop formed by ears, direct tabu
lation of the yield data showed that 
more forage in the form of leaves and 
stalks was grown on the fertilized than 
on the unfertilized blocks. The differ
ence was significant in two years and 
highly significant in two other years. 
Thus an abundance of evidence that 
application of fertilizer was responsible 
for increases in yields of both the ear 
and leaf-stalk fractions of the corn for
age was obtained, particularly in the 
last two years when the crop was grown 
on a field low in productivity.

In contrast to the rapid build-up of 
dry matter in the ears and stalks, the 
dry-matter yield of the leaf-stalk frac
tion remained practically stationary dur

Fig. 3 . When the corn was grown on a poor soil, sidedressing with a nitrogen fertiliser helped to 
increase yields o f forage and the protein content o f the leaves and stalks.
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ing the three to four weeks prior to 
silo filling.

During the last three years of the 
trials, samples of shelled corn and of 
the leaf-stalk fraction were obtained 
from each of the four hybrids grown 
in four replicated blocks on unfertilized 
land and four replicated blocks on fer
tilized land. These samples were tested 
for total protein and part of them were 
also analyzed for fiber content. For all 
hybrids in each of the three years, the 
protein content of the shelled corn de
clined markedly from the first to the 
final harvest. While such a decline is 
known to be characteristic of the 
growth and development of the corn 
plant, it is often overlooked by those 
who seek to compare the protein con
tent of one hybrid with that of an
other or a corn crop grown under a 
particular set of conditions with a crop 
grown under different conditions. A 
valid comparison must take into con
sideration the stage of development of 
the crop.

Application of fertilizers did not 
bring about an increase in the protein 
content of the shelled corn in the year 
in which the crop was grown on highly 
productive soil. In fact, the protein 
content of the unfertilized corn was 
higher than that of the fertilized corn. 
In one of the two years in which the 
crop was grown on a poor soil, the re-' 
suits were also contrary to expectations, 
that is, the ears of unfertilized corn had 
the higher protein content. In the 
other year, during which the plots were 
located on poor soil, the protein con
tent of the shelled corn grown on fer
tilized land was significantly higher 
than that of corn grown on unfertilized 
land. Because the plots in both years 
in which the crop was grown on poor 
soil were on the same field, it seems 
likely that the difference in protein 
content is to be attributed to seasonal 
effects rather than to fertilization alone. 
Evidently in one year seasonal condi
tions enabled the crop to respond to fer
tilizer treatment, while in another year 
such conditions were not experienced.

Boosts Protein of Leaf-Stalk 
Fraction

When the forage was grown on the 
highly-productive soil, the protein con
tent of the leaf-stalk fraction of the 
unfertilized crop was significantly 
higher than the protein content of the 
fertilized crop. On the other hand, in 
the two years in which the corn was 
grown on poor land, the protein con
tent of the leaf-stalk fraction of the 
fertilized crop was higher than that of 
the unfertilized. This difference was 
found to be highly significant.

The protein content of the leaf-stalk 
oortion of the forage declined during 
the period of observation in much the 
same manner as did the ear fraction 
although the rate of decline was not 
quite so rapid. Here, too, a valid com
parison must take into consideration 
stage of development and is best based 
upon determinations made over a pe
riod of several weeks.

Fiber Content Not Changed
As already pointed out, the extra 

yield from the fertilized plots was 
found to consist not only of ears but 
also of a proportionately greater yield 
of leaves and stalks. There was no 
change in rate of planting. Hence, to 
bring a larger yield, the plants must 
have been larger. Were these larger 
plants of the fertilized crop more 
fibrous and thus less nutritious than 
the plants of the unfertilized corn?

To answer this question, samples of 
the leaf-stalk fraction of the forage of 
each of the five hybrids grown in four 
unfertilized blocks and four fertilized 
blocks from three field-sampling har
vests and of the forage from the com
plete harvest of one season were ana
lyzed for their fiber content. The dif
ferences between the fiber contents of 
the forage of the unfertilized and fer
tilized crops were small and there was 
no evidence to indicate an increase in 
fiber content because of fertilization.

( Turn to page 45)



Soil Tests Are Influenced 
by Field Conditions 

and Sampling Methods
By €. W. Sbunlon, jr., Waryaret €. Oay lor,

and g  B. Malt
Virginia Truck Experiment Station, Norfolk, Virginia

SOIL testing has been a service of 
the Virginia Truck Experiment 

Station for at least 19 years, and is now 
well established as a means of deter
mining the fertilizer and lime needs of 
coastal plain soils. The tests have been 
of invaluable assistance in diagnosing 
nutrient deficiencies as they occur in 
the field and, in some cases, nutrient 
excesses where too much lime and fer
tilizer have been applied. In some of 
the field problems studied, the soil tests 
have shown that plant symptoms are 
not always clear-cut indications of the 
soil trouble. The soil test itself is also 
not infallible, and one of the purposes of 
this paper is to point out some of the 
limitations of the tests and precautions 
to observe in sampling soils for quick 
tests and interpretation of the reports.

The county agricultural worker’s 
responsibility in seeing that soil samples 
are properly taken, that samples are 
taken on fields where the test will 
actually assist the farmer, and that the 
correct interpretation of the test is made 
to the farmer, is equally as important 
in soil testing work as the analyses of 
the soil testing laboratory. A soil sam
ple improperly taken or a fertilizer or 
lime recommendation improperly made 
can render a soil test a disservice to the 
farmer. It is the Station’s duty to make 
the soil test as accurate and reliable as 
possible while it should be the duty

1 Soil Technologist, Analyst, and Assistant Soil 
Technologist, respectively.

of those who make lime and fer
tilizer recommendations to the farmer, 
whether it is the agricultural specialist 
or the soil test laboratory, to be sure 
that the recommendation is the one 
best fitted to the particular condition.

The individual making the recom
mendations should know the fertilizer 
and lime levels best suited for a par
ticular crop and the nature of the soil 
to which they are to be applied. For 
this we believe it is necessary that he 
have at least a fair understanding of 
the soil test procedure and the limita
tion of the tests, and preferably to have 
conducted some field tests on high and 
low fertility soils with the major crops 
of the region, and to know the im
portance of obtaining representative 
samples. He should also have close 
association with the farmer to know 
the history and characteristics of the 
fields for which the test is run.

Soil Sampling
Taking the soil sample is the first 

step and a very important one in the 
soil testing procedure. The person 
taking the sample should have the pur
pose of the sampling in mind and an 
understanding of what field factors 
might result in an erroneous picture 
from the soil test report. As an ex
ample of this, most fertilizers have a 
marked influence on temporarily in
creasing the soil acidity. If fertilizers 
have been recently added to the field,

13
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it is impossible to get a uniform sam
ple of the soil. For this reason, to get 
the basic information on the fertility 
level and lime needs of the soil, fields 

* should be sampled in winter or early 
spring before the spring fertilizers are 
added. Samples may be taken during 
the growing season to check nutrient 
deficiencies or at harvest time to check 
the presence of residual material. It 
is also difficult to get a uniform sample 
with respect to soil reaction when lime 
has been applied in the past few years.

All types of liming materials quickly 
change the soil reaction of our coastal 
plain soils, but they must be uniformly 
distributed through the surface layer for 
the soil test to give a representative pic
ture of the reaction. This mixing un
der farm field conditions may take sev
eral years. This is not necessarily a 
disadvantage and may even be an ad
vantage in that there will be in the 
soil areas of variable reaction. Thus 
the use of common sense and due con
sideration to the purpose of the test 
and the information desired are of 
more importance than trying to follow 
an exact procedure for all sampling. 
The past treatment or history of the 
field is an important factor.

The number of individual samples 
taken for each composite sample will

vary with the size of the field. Ten to 
fifteen should be a minimum. The 
number of composite samples taken 
should vary with the size and varia
bility of a field. If the field is five 
acres or more, or has been variably 
treated in the past, more than one com
posite should be taken. If a field is 
being sampled for the purpose of deter
mining why crops are not growing well, 
samples should be collected from the 
good and bad areas and preferably two 
composite samples taken from each 
area. If the samples mailed in for test
ing are taken from an area where a 
soil problem is involved, a description 
of the problem should be included with 
the sample. Certain problems require 
special tests not run on all samples.

If a 6- or 8-inch trowel is used for 
taking the individual samples to make 
up the composite, it should be pushed 
down into the soil as far as possible 
and an approximate %-inch slice of the 
surface soil obtained.

Field Conditions at Tim e of 
Sampling

The moisture conditions of the soil 
at time of sampling influence some of 
the soil tests. This influence is not • 
due so much to the actual water in the 

( Turn to page 43)

T a b le  I .— P e r  C e n t  M o is tu re  in  S o i l  At  T im e  o f Sam p ling  As  I t  In f lu e n c e s  t h e
S oil T e st

Date of 
sampling

% water 
in soil

Condition 
of soil pH

Phos
phorus*

Potas
sium*

Ni
trate*

Salt
Cone.**

5/29/60 18.7 Soggy wet.............................. 5 .6 20 .6 92 55 73
6/12/50 7 .2 Dry on top ............................ 5 .5 17.0 51 91 120
6/26/50 4 .7 Very dry................................ 5 .5 20.8 276 100 116
7/10/50 14.0 Very wet................................ 5 .6 15.9 59 17 48
7/24/50 10.7 Moist, excellent condition

to cultivate....................... 5 .5 12.8 56 68 73
10/30/50 8 .2 Moist, dry on top................ 5 .4 18.9 120 108 130
11/13/50 7 .7 Moist, have had extended

dry period.......................... 5 .4 21 .6 145 125 120
11/27/50 14.6 Too wet to cultivate........... 5 .4 19.5 150 136 125
12/11/50 16.4 Too wet to cultivate........... 5 .6 20.1 145 33 55

1/ 2/51 15.3 Too wet to cultivate........... 5 .6 19.2 124 50 73

* Parts per million in air dry soil.
* *  Micromhos (Specific conductance), with a soil-water ratio of 1:1.



Fig. 1 . The many rivers which flow across South Carolina provide an abundant supply o f water 
fo r domestic purposes, transportation, power, industry, and recreation.

South Carolina’s Approach 
to New Water Management

C. P. Qu'SS, Jr.
South Carolina Soil Conservation Committee, Columbia, South Carolina

IT  seems to be historical fact that 
when water becomes short of need, 

a new approach to its development and 
use must be found. Such an approach 
requires a quantitative basis for appor
tionment in due regard to the wants 
and needs of all our people. The old 
systems do not seem to have been based 
upon a quantitative approach, and this 
has led to waste of an otherwise in
valuable basic resource and its use only 
by a few who happen to have favored 
positions on the streams.

General L. G. Merritt, Director, 
Legislative Council of the South Caro
lina General Assembly, addressing the 
Water Management Conference of the 
South Carolina Soil Conservation Com

mittee in July 1954 had this to say:
“. . . It was not until 1901 in the 

case of White vs. Whitney Mfg. Co. 
that the court laid down the broad prin
ciples of the riparian doctrine in a dis
pute over the detention of water by an 
upper proprietor. The court quoted 
the view of Kent on the riparian doc
trine, and his language was quoted in 
full in the decision.

“Here is what Kent said: ‘Every pro
prietor of lands on the bank of a river 
has naturally an equal right to the use 
of the water which flows in the stream 
adjacent to his lands, as it was wont 
to run (currere solcbat) without dimi
nution or alteration. No proprietor has 
the right to use the water to the preju

15
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dice of other proprietors, above or below 
him, unless he has a prior right to divert 
it, or a title to some exclusive enjoy
ment. He has no property in the water 
itself, but a simple usufruct while it 
passes along. . . . Though he may use 
the water while it runs over his lands, 
he cannot unreasonably detain it or 
give it another direction, and he must 
return it to its ordinary channel when 
it leaves his estate. Without the con
sent of the adjoining proprietor, he 
cannot divert or diminish the quantity 
of water which would otherwise de
scend to the proprietor below, nor 
throw the water back upon the pro
prietor above, without a grant or an 
uninterrupted enjoyment for twenty 
years, which is evidence of it. This is 
the clear and settled general doctrine 
on the subject, and all the difficulty 
that arises consists in the application. 
The owner must so use and apply the 
water as to work no material injury or 
annoyance to his neighbor below, who 
has an equal right to the subsequent 
use of the same water. Streams of 
water are intended for the use and 
comfort of man; and it would be un
reasonable and contrary to the universal 
sense of mankind to debar every ripar
ian proprietor from the application of 
the water to domestic, agricultural and 
manufacturing purposes, provided the 
use of it be made under the limitations 
which have been mentioned, and there 
will, no doubt, eyidently be, in the 
exercise of a perfect right to use the 
water, some evaporation and decrease 
of it, and some variations in the weight 
and velocity of the current; . . .  a 
right by the proprietor below, would 
not necessarily flow from such con
sequences, but would depend upon the 
nature and extent of the complaint or 
injury, and the manner of using the 
water. All that the law requires of 
the party, by or over whose land a 
stream passes, is, that he should use 
the water in a reasonable manner, and 
so as not to destroy or render useless, 
or materially diminish or affect the 
application of the water by the pro

prietor below on the stream; he must 
not shut the gates of his dam and detain 
the water unreasonably, or let it off in 
unusual quantities, to the annoyance of 
his neighbor. Pothier lays down the 
rule very strictly, that the owner of the 
upper stream must not raise the water 
by dams, so as to make it fall with 
more abundance and rapidity than it 
would naturally do and injure the pro
prietor below. But this rule must not 
be construed literally, for that would 
be to deny all valuable use of the water 
to the riparian proprietors. It must be 
subjected to the qualifications which 
have been mentioned, otherwise rivers 
and streams of water would become 
utterly useless either for manufacture 
or agricultural purposes! . . ”

Fifty-three years have passed since 
this opinion of the court was handed 
down. The court at this time recog
nized a strict interpretation of the ripar
ian rule could become a burdensome 
restriction on the development and use 
of our natural waters.

However, the theory of the riparian 
rule does little to encourage develop
ment of storage facilities and adoption 
of conservation methods to store water 
from rains. It seems to imply that we 
must continue to live with floods and 
droughts. It seems to contribute to 
waste of water rather than beneficial 
use.

The Conflict
Our problems in South Carolina 

probably are more or less typical of 
those in many of the Eastern States and 
can be indicative of what is to be faced 
and what can be done about them.

On most South Carolina streams, as 
is to be expected in a humid region, 
one or more groups of water-users have 
made investments in equipment, plants, 
and facilities, feeling that there would 
always be sufficient water to meet their 
needs. Many landowners feel that they 
own the water in streams touching their 
land. There is the catch, for stream 
waters apparently are the property of 
the people of the state, subject to estab
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lished rights of use.
When on a given stream two users of 

water are in conflict as to its ownership, 
who shall say which user has the better 
claim? Apparently, only a court can 
decide. ‘ If a would-be user of water, 
before making financial investment in 
equipment and other resources, wants 
to know what portions of the water in 
a stream he can depend upon, to whom 
can he turn for assurance that an up
stream user will not later claim the 
flow?

Farmers, cities, industrial plants, and 
recreational users find themselves in 
the same general state of confusion 
when these questions are posed. Ap
parently, only a jury can decide, unless 
the General Assembly grants specific 
rights to water for a specific purpose 
and at a specific place. This has oc
curred in the development of some 
hydro-electric power projects and mu
nicipal water supplies in South Caro
lina over the years. These methods of 
securing rights and in authorizing con
demnation by cities to water are gen
erally slow, costly, and insufficiently 
planned.

A Solution
In a related field, South Carolina in 

company with many other states, has 
asserted its responsibility to her citizens. 
In 1950 the South Carolina General As
sembly created the Water Pollution and 
Control Authority. This unit of the 
health department seeks to prevent new 
pollution and correct old causes of 
lower water quality. It must approve 
any new plans for loading of streams 
beyond their capacity. Properly man
aged, a stream can neutralize some im
purities. Overloaded, it loses this 
ability. Frequently, when stream qual
ity is lowered beyond certain points, 
the water is rendered useless to lower 
proprietors.

The General Assembly of 1953, again 
fulfilling a responsibility to the citizens, 
“. . . declared to be the policy of the 
State of South Carolina that control of 
development and use of water for all 
beneficial purposes should be in the

State, which, in the exercise of its police 
powers, should follow a course which 
will effectuate full utilization and pro
tection of the water resources of the 
State. . .”

This act further created an eleven- 
member committee to conduct a study 
into the matter of implementation by 
the General Assembly of a water policy 
of the State, particularly as to natural 
stream and lake waters.

The membership of this Water Policy 
Committee included: Senators M. E. 
Abrams, chairman, R. M. Jefferies, 
Alfred Scarborough, and Members of 
the House of Representatives J. Reaves 
Coker, Donald V. Richardson, H. Tal- 
madge Edwards. Appointees of the 
Governor were Seth A. Meek, Arthur 
M. Field, Henry Busbee, Joe B. Douthit, 
and C. P. Guess, Jr.

The report of the Water Policy Com
mittee to the General Assembly in 
1954 pointed to the necessity of careful 
study and review in designing legisla
tion to meet the needs of the many 
water-users of the State. The report 
of the Committee pointed to the neces
sity of adopting a system of appropria
tion in order to encourage development 
and to protect investments dependent 
upon water supplies.

The law proposed by this Committee, 
among other things, pointed to two 
main accomplishments: 1. Orderly and 
legal development of water and land 
resources with greater security of in
vestment in such development; 2. Better 
and more beneficial use of our abundant 
water supply.

With the authority granted under the 
proposed law, the Board of Water Com
missioners could establish a priority of 
rights to the water in any stream or 
lake. A new user would know the 
maximum amount of water he could 
take under normal supply conditions. 
In the event of reduced stream flow, he 
would know in advance how many 
users have earlier claims to the avail
able supply. He would be aware of 
his risk before making his investment.

( Turn to page 42)



Leaf Rust Reaction in Relation 
tn Wheat Fertilization 

in Indiana
J(. 2 ). 2 >oai

Crown Point, Indiana

W H EA T leaf rust, Puccinia rubigo- 
vera tritici, has shown fluctuating 

annual intensities of infection at various 
localities in Indiana. Differences in the 
amount and type of infection on varie
ties of wheat occurred each year due to 
the unpredictable proportionate preva
lence of each of the various physiologic 
forms of this rust and also the seasonal 
differences in time of infection.

In evaluation of the direct effects of 
rust and the nutritional factors affecting 
yield, distinction between the inherent 
susceptibility of certain varieties of 
wheat and the relative tolerance of in
fection has been difficult under field 
conditions. Furthermore, on certain 
years the heavy infections appeared so 
late that influence on yield could be 
considered insignificant. Since the in
fluences of mineral excesses and defi
ciencies appeared specific under con
trolled conditions (3 ), four wheat va
rieties were grown at three locations 
under comparative fertilization to ex
amine these relationships under field 
conditions.*

Rust Development and Fertilization
On a soil at Lafayette showing some 

deficiency in nitrogen and phosphorus, 
fertilizer applications resulted in less 
significant changes in the final amount

* Excerpt from a dissertation, Purdue University, 
Department of Botany and Plant Pathology. The 
writer is indebted to Dr. E. B. Mains and Dr. G. N. 
Hoffer for valuable suggestions and to the American 
Potash Institute, Inc., for support throughout the 
investigation.

of rust on some of the varieties used 
than at the other two locations in In
diana. Iobred wheat here showed a 
maximum range of 65-80 per cent rust 
and 70-80 per cent with a complete fer
tilizer. Such ranges in the amount of 
rust cover fluctuations in individual 
rows but not the sections of rows and 
individual plants. An application of 
nitrogen and phosphorus on this variety 
showed a significant rust increase or a 
range of 75-95 per cent. Phosphorus 
or potassium separately induced no 
marked change in amount of rust.

Purkoff wheat, on the other hand, 
showed an increase from 25-40 per cent 
unfertilized to 40-60 per cent with com
plete fertilizer. Phosphorus and nitro
gen together produced nearly the same 
increase as the complete fertilizer. 
Phosphorus or potassium applied sepa
rately showed little effect.

The varieties Kanred and Kawvale, 
which showed varying degrees of re
sistant reaction on all field plots, showed 
generally less rust on the Lafayette plots 
than Iobred and Purkoff and the influ
ences of each of the fertilizer applica
tions were less significant. Rust in
creases on the Lafayette plots continued 
during a second year with some addi
tional fertilizer combinations were con
fined mainly to the nitrogen increases.

Nitrogen alone applied to a markedly 
nitrogen-deficient soil at Vincennes, In
diana, caused a rust increase on Purkoff 
from 35-50 per cent unfertilized to 55- 
70 per cent. A double nitrogen resulted

18
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Fig* 1* P u rk o ff w heat a t V in cen n es, In d ian a* T o p  le f t  u n fe r t il iz e d ; rig h t n itro g e n . B e lo w : 
( 1 )  U n fertiliz ed , yield  1 0 .2  b u sh els, ru st 4 0 - 5 0  p e r c e n t ;  ( 2 )  N itrogen, y ield  2 8 .4  b u sh els, ru st 

6 0 -7 0  p er c e n t ;  ( 3 )  N itrogen d oubled , y ie ld  2 4 .3  b u sh els, ru st 7 5 - 8 5  p e r cent*

in further increase to 75-85 per cent 
while neither a complete fertilizer nor 
nitrogen and potassium showed more 
than the unfertilized. The resistant 
variety, Kanred, showed 35-45 per cent 
unfertilized, 45-60 per cent with nitro
gen, and 55-65 per cent with double 
nitrogen. Kawvale and Iobred showed 
lesser increases with the single and dou
ble nitrogen applications and slightly 
less with the complete fertilizer than

the unfertilized. Since the complete 
fertilizer produced no change in the 
rust on these four varieties at Vin
cennes, all significant increases were 
thus associated with nitrogen applica
tion alone.

Kanred wheat on a potassium-defi
cient soil near Rensselaer showed 25-40 
per cent rust unfertilized, 40-50 per cent 
with a complete fertilizer, 35-50 per cent 
with nitrogen plus potassium, but failed
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F ig . 2 .  P u rk o ff w heat a t R en sse laer, In d ia n a . ( 1 )  U n fertiliz ed , y ie ld  2 0 .7  b u shels, ru st 6 0 * 7 0  
p er c e n t ;  ( 2 )  P otassiu m , yield  2 5  b u shels, ru st 6 0 - 7 0  p e r c e n t ;  ( 3 )  N itrogen and  potassium ,

yield  3 1 .1  b u shels, ru st 6 5 - 7 5  p er cen t.

to show any increase with potassium 
alone. Although a similar tendency 
was shown by Kawvale, the two more 
susceptible varieties, Iobred and Pur
koff, were changed only slightly. Most 
of the rust development occurred late, 
and since the ripening time at Rensse
laer was 20 days later than at Vin
cennes, the reaction was affected by low 
moisture and higher temperatures.

Y ield Response to Fertilization

Average yields for Iobred wheat at 
Lafayette showed increases over the un
fertilized check for phosphorus 5.7, ni
trogen plus phosphorus 9.4, potassium 
6.4, and the complete fertilizer 5.1 
bushels per acre. This was not a gen
eral trend for all varieties since Purkoff 
showed greatest increase, 16.2 bushels, 
with the complete fertilizer and Kanred 
responded less to all excepting phos
phorus alone. A second-year series of 
plots at Lafayette showed similar yield 
responses. Reduced stand due to win
terkilling resulted in lower yields which 
were not comparable with the previous 
year’s results.

At Vincennes more pronounced re
sponse to nitrogen occurred, but the 
unfertilized check yield was lower than

the other locations. Purkoff showed 
yield increases for nitrogen 18.2, com
plete fertilizer 17.0, nitrogen plus potas
sium 15.3, and double nitrogen 14.1 
bushels. Although Kawvale and Iobred 
showed the greatest increases with dou
ble nitrogen, responses with other fer
tilizer combinations were similar. All 
varieties showed general lodging with 
double nitrogen before maturity.

A higher yield on unfertilized plots 
at Rensselaer for all varieties accounted 
for the considerably lower average re
sponses to the different applications. 
Iobred showed yield increases for phos
phorus 6.7, potassium 7.0, nitrogen plus 
potassium 9.8, and complete fertilizer 
18.1 bushels. The more rust-resistant 
Kanred and Kawvale showed less re
sponse to phosphorus, 4.2 and 3.4, and 
more response to potassium, 8.3 bushels 
each respectively. The Rensselaer plots 
were latest in maturity, harvested July 
9, and, during the period of greatest 
increase in amount of rust beginning 
June 20, temperatures were higher and 
moisture supply limited.

Rust Tolerance and Yield Evaluation

When the ability of each wheat va
riety to withstand rust attack was taken
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iliSSw
F ig . 3 .  Io b re d  w heat a t R en sse laer, In d ia n a . T o p , at harvest on Ju ly  9 ,  le ft  u n fe rtiliz e d , righ t 
n itro gen  plus p otassium . Below , show ing v aria tio n s  in rust r e a e t io n : ( 1  and 4 )  U n fertilized ,
yield  1 8 .3  b u sh els, ru st 6 0 - 8 0  p er c e n t ;  ( 2 )  P otassiu m , yield  2 5 .3  b u shels, ru st 6 5 - 7 5  p e r cen t 
show ing necro sis  due to  w iltin g ; ( 5 )  Sam e as 2 ,  not w ilted , show ing p u stu le fo rm a tio n ; ( 3 )  
C om plete fe r t i lis e r , yield  3 6 .4  bushels, ru st 6 5 - 7 5  p er c e n t, show ing n ecrosis due to  w iltin g ;

( 6 )  Sam e as 3 ,  not w ilted , show ing p u stu le fo rm a tio n .
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into account, there appeared a general 
tendency for larger amounts of rust 
associated with the higher yields. The 
responses of Iobred and Purkoff to nitro
gen at Vincennes, Kawvale and Iobred 
to nitrogen plus phosphorus at Lafay
ette, and Kawvale to nitrogen plus 
potassium at Rensselaer showed this re
lationship. A camparison of all plots, 
and without eliminating the instances 
of very small yield responses, showed 
that such a generalization was inappli
cable for most of the other results. Lack 
of a rust-free group of plots for com
parison did not mean that an evaluation 
of rust tolerance was impossible. A 
uniform stand of wheat and relatively 
heavy natural infection with rust made 
smaller differences in the rust-yield bal
ance comparable.

Kawvale at Rensselaer showed yield 
increases of 20.3 bushels with complete 
fertilizer and 8.3 bushels with potas
sium without a marked change in the 
amount of rust. Nitrogen applied with 
potassium, however, produced an in
crease in rust, but it was found that all 
varieties here showed about the same 
amount of rust with complete fertilizer 
as the check and yet showed highest 
yield. Despite 15 to 20 per cent in

creases in rust, Purkoff at Lafayette 
showed with nitrogen plus phosphorus 
and complete fertilizer yield increases 
of 12.9 and 16.2 bushels respectively. 
Other varieties showing similar rust in
creases responded less in yield especially 
with complete fertilizer. Even with a 
reduced stand due to winterkilling the 
following year, yield responses with an 
average lighter rust infection were simi
lar.

Interacting Influences on Rust 
Reaction

Reaction symptoms under field con
ditions, disregarding the relative num
ber of lesions, varied widely for each 
variety at the three Indiana locations. 
The apparent discoloration and often 
killing of tissues in the areas around 
individual infection points were influ
enced by fertilization (Figs. 1 to 4). 
Size of the uredinia and spore masses 
was likewise affected. On the nitrogen- 
deficient unfertilized plots at Vincennes, 
Iobred and Purkoff showed more gen
eral chlorosis or discoloration around 
infection points than on the nitrogen 
and double nitrogen plots. The more 
resistant Kanred showed both killing 

{Turn to page 40)

F ig . 4 .  P u rk o ff w heat a t L a fa y e tte , In d ia n a . ( 1 )  U n fe rtilise d , yield  2 1 .6  b u shels, ru st 3 5 -4 5  
p er c e n t ;  ( 2 )  N itrogen, p hosp horu s, and p otassium , yield  3 7 .8  b u shels, ru st 5 5 - 6 5  p e r c e n t ;  

( 3 )  N itrogen and phosp horus, y ie ld  3 4 .5  b u shels, ru st 5 5 - 6 5  p er cen t.



Foliar Application 
of Plant Nutrients 
to Vegetable Crops

B f  J a d  ion  &  ^Jredter 

Jackson B. Hester Agricultural Research Laboratories, Elkton, Maryland

Ag r o b i o l o g i s t s  have been slow
to realize the importance of supply

ing nutrients to plants through the 
leaves or foliar parts of the plant. 
Anyone that has lived in the Southern 
States knows that Spanish or gray moss 
lives entirely on the nutrients that it 
picks up from the air. Also anyone 
who has been in the tropics readily un
derstands that many plants live on the 
water and nutrients that are absorbed 
from the air. Those familiar with the 
growth of cactus and aloe in Aruba and 
other tropical areas realize that much 
of the nutrients involved in the metab
olism of the plant is absorbed through 
the plant from the air. Even in the 
northern sections lichens obtain almost 
all the nutrients that sustain their 
growth from floating dust. Therefore, 
it is believed that the question of the 
use of nutrients to feed plants through 
the leaves has been a neglected phase 
of agricultural science.

Potassium can be readily washed out 
of the leaves of plants. Therefore, in 
the right proportion or combination, 
potassium and other nutrients can be 
applied to the leaves with the reverse ac
tion. Much of the biological activity 
of soils and plants is associated with 
cationic and anionic exchange com
plexes. This exchange can take place 
through the foliar membrane as well 
as through the root cell structure. In 
fact, there is very little difference in the 
cell structure of roots and foliage. The

principal difference in the two com
plexes is that there is capillary action 
and evaporation of water from the foliar 
cells. So, this question of absorption 
of nutrients through the leaves and 
utilization of plant nutrients through 
leaf fertilization is important.

This past year at Galena, Maryland, 
because of an extremely dry soil con
dition, tomatoes were observed to be 
deficient in nitrate nitrogen whereas 
the soil was rather high in nitrate nitro
gen. It was also observed earlier at 
Bridgeton, New Jersey, that tomato 
plants actually extruded water from the 
root system in order to produce condi
tions favorable for absorption of plant 
nutrients from the soil. In other words, 
the nutrients were not available in the 
lower strata of soil but were available 
in the upper strata, and so the plant 
brought the water from below and uti
lized the plant nutrients in the upper 
strata of the soil. This seems to be an 
almost paradoxical statement. How
ever, it is not and this can also be veri
fied by the fact that tree and plant roots 
will not penetrate soil where there is 
insufficient oxygen to support normal 
cell development.

Variability of Tolerance of Plants

Attention has been called to the fact 
that plants vary extremely in their abil
ity to absorb plant nutrients. Crops 
like tomatoes that have succulent 
growth are less adapted to the use of

2 3
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foliar sprays than carrots, asparagus, 
and similar crops that have less succu
lent growth.

It has been found that tomatoes will 
tolerate only between four and five 
pounds of urea per 100 gallons of water 
used as a spray material at the rate of 
150 gallons per acre. The recom
mended spray program consists of five 
to seven sprays of insecticides and fun
gicides per crop. This spray material is 
likewise applied at the rate of 150 gal
lons per acre. It, therefore, becomes 
obvious that a moderate amount of ni
trogen can be applied as urea spray at 
the time of the regular spray program. 
It has been the experience of the author 
that urea is compatible with the fungi
cides and insecticides ordinarily applied.

Ten sprays of urea at weekly inter
vals, with 1,500 pounds of an 0-10-10 
fertilizer mixture as compared with 
1,500 pounds of a 5-10-10 produced a 
comparable yield. This work has been 
conducted several years. Better results 
were obtained with a 3-12-12 fertilizer 
mixture and the nitrogen as a spray 
supplement. When urea was mixed 
with ammonium nitrate, twice as much 
nitrogen could be applied. When the 
properly balanced complete fertilizer 
mixtures are established for foliar appli
cation, undoubtedly greater concentra
tions can be used for a respective crop.

The situation is considerably different 
in carrot production. As much as 30 
pounds of urea per 100 gallons of water 
have been used on carrots, but the sug
gested rate is 20 pounds in 100 gallons. 
A considerable portion of the nitrogen 
used by carrots can be applied in the 
three or four spray program applied to 
control diseases and insects.

Original work with carrots was de
signed to supply all of the nitrogen 
from urea spray, in which case a ton 
of 0-10-10 fertilizer was applied broad
cast previous to planting. It became 
evident that it was more desirable to 
apply part of the nitrogen as commer
cial fertilizer using a 3-10-10 or 3-12-12 
fertilizer and supplementing with urea 
spray.

No incompatibility of the urea spray 
with the insecticides and fungicides 
normally used for tomatoes and carrots 
has been observed.

Complete Sprays

Information now available indicates 
that many plants have a high nitrogen 
and potassium utilization and a com
paratively low utilization of phospho
rus. Thus a foliar application should 
correspond with the chemical composi
tion of the plants more so than fer? 
tilizer applied to soil. Broccoli with a 
20-ton-per-acre yield would utilize 160 
pounds of nitrogen, 41 pounds of P20 5, 
and 84 pounds of potash (K 20 ) ,  and 
foliar feeding should be on a similar 
ratio. Peanuts have a relatively high 
calcium and phosphorus requirement 
and should have a foliar spray rela
tively high in these elements, low in 
nitrogen, and moderate in potash.

Under certain conditions there is a 
competition between the soil and the 
plants for certain plant nutrients, par
ticularly phosphates. Tomato plants 
grown without fertilizer in the row on a 
Tifton sandy loam with an acid soil re
action and a depleted phosphorus and 
potash condition were sprayed with 
complete mixtures as well as urea alone. 
The plants absorbed the plant nutrients 
but sacrificed them to the soil.

The soil must be supplied with phos- 
phatic materials in order for the plant 
to be able to utilize the nitrogen and 
potash in the form of spray material. 
Perhaps much of the literature on the 
subject of the ready absorption of the 
nutrients, particularly phosphate, is 
based on sand culture work where there 
is no competition between the plant and 
soil.

This article in no way attempts to 
point out the value of minor element 
sprays supplying elements such as zinc, 
copper, manganese, magnesium, boron, 
and others.

In conclusion it can be safely stated 
that foliar sprays can be effectively util
ized as a supplemental method of fer
tilization.



LM D! WATER! PEDPLE!
Bf O. S . Buie

Soil Conservation Service, Columbia, South Carolina

1AND, Water, People—each stands 
I in intimate relationship to the other 

two, for land and water are inseparable 
in agriculture and it is only as people 
wisely use their land and water re
sources that they are properly nourished 
and sustained in health. The de
pendence of people upon the land is 
well known, but often we overlook a 
similar dependence upon water. We 
can live much longer without food than 
without water, and soil alone— impor
tant though it is—cannot produce crops.

The early settlers of our country 
located their homes near springs or 
running streams. Wells supplanted 
these natural sources of supply as new 
and larger settlements were made. 
Later, as the population increased still 
more, it became necessary to look to 
the larger streams. Today, much of 
the water used by our people comes 
from rivers and lakes, purified before 
being used, of course, because pollution 
always results where a great many 
people live close together.

We might well say that our civiliza
tion is dependent upon an abundant 
supply of water. Just as the early settlers 
built their homes where there was 
plenty of good water readily available, 
so are our modern urban areas devel
oped in the proximity of a bountiful 
supply. This is especially true of manu
facturing activities which require large 
quantities of water.

To the boy who had to carry water 
from a spring, always uphill, or draw 
it from a well at the edge of the yard, 
it seemed that the buckets were always 
empty. But the amount which sufficed 
for the daily needs of a family in the 
time of our grandparents would last 
but a few minutes in the modern home.

Much water is used in personal clean
liness and to operate such modern 
household gadgets as washing ma
chines, automatic dishwashers, and gar
bage disposal units. The faucet is 
turned on with never a thought as to 
the source of supply or that it may ever 
give out. It is not until a severe 
drought or similar catastrophe necessi
tates stringent limitations on the use of 
water that we realize our dependence 
upon a remote supply. And then we 
complain loudly and bitterly!

Just as we use more water in our 
homes than did our grandmothers, so 
do we use more in our farming opera
tions than did our grandfathers. To

F ig . 1 . W ill we always l>e a lile  to  tu rn  tlie  tap 
with th e  con fid ence o f  th is  ca re fre e  la d ?

25
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mix spray materials, to clean dairy 
barns, and to carry out many other 
operations on the modern farm require 
a lot of water. And then our many 
animals consume tremendous quanti
ties. It is said that a cow drinks from 
15 to 25 gallons each day. No man 
who as a boy carried bucketful after 
bucketful to cows in a dry lot will 
question the amount, unless to .say it 
is too low.

Vast as are the increases in the 
amount of water used for domestic 
purposes, it is in irrigation that its agri
cultural use is really increasing at a 
rapid rate. Three years of drought 
have resulted in greatly increased de
mands fo r ir r ig a t io n  eq u ip m en t 
throughout a large part of the country 
and for technical assistance in designing 
and installing such systems and for 
d ev elop in g  dependable supplies of 
water.

It would seem that in a section where 
the average rainfall may be as much as 
50 inches per year, reasonably well dis
tributed throughout the seasons, there 
would be little or no need for supple
mental irrigation. Not so, for even in 
years of normal rainfall there are almost 
always short periods when crops suffer 
from the effects of drought.

Farmers are finding that if they are 
to reap maximum benefits from modern 
research they must be prepared to add 
water as needed by the growing crop. 
Increased amounts of fertilizer, for in
stance, are ineffective if there is insuffi
cient moisture in the soil. On the 
other hand, where there is plenty of 
water available to the growing plants, 
farmers are finding that increased 
amounts of fertilizer pay well.

The same situation prevails as to 
other modern agricultural develop
ments. The more productive varieties 
of crops and disease and insect control 
measures are not fully effective if soil 
moisture is a limiting factor in plant 
growth.

Notwithstanding the greatly in
creased consumption of water in the 
household and on the farm, it is in

our modern manufacturing plants that 
really prodigious quantities are re
quired. To manufacture one ton of 
steel requires 65,000 gallons of water 
and for a ton of wood pulp about as 
much. Twenty-five pounds of paper— 
which quantity doubtless is carried into 
most modern homes each week—re
quires, therefore, nearly 1,000 gallons 
of water or about 30 barrels. And then 
we wonder why we do not always have 
plenty of water, even in times of severe 
drought.

In addition to their utilitarian uses, 
more and more people are looking to 
streams, lakes, ponds, and other bodies 
of water for recreation. While such 
use may not justify as high priority 
as do those which contribute directly 
to the production of food or fiber, it 
deserves careful consideration. Fish
ing, swimming, boating, and similar 
recreational activities contribute to the 
welfare of people, and the needs of par
ticipants in such sports should be given 
attention in the development of the 
water resources of an area.

With an ever-increasing demand to 
meet the needs of our complex civiliza
tion, it is inevitable that domestic, agri
cultural, municipal, industrial, and 
recreational uses of water will, from 
time to time, be in conflict. It is high 
time, therefore, that we give attention 
to our increasing needs for water and 
the relationship in which these separate 
needs stand toward one another.

The work of various federal and state 
agricultural agencies bears testimony to 
the increasing interest on the part of 
farmers everywhere in their water re
quirements. In a recent discussion of 
current research needs by a group com
posed of research scientists, soil con
servation technicians, and soil conserva
tion district supervisors, more emphasis 
was placed on water and its manifold 
relationships to agriculture than on any 
other subject. This interest is but a 
reflection of farmer interest.

The irrigation experiments being con
ducted by the South Carolina Experi- 

( Turn to page 48)
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A b o v e : T h e  u n co n tro lled  w ater o f  r iv ers  in  flood stage cau ses enorm ous losses o f  cro p s and
o th e r  p ro p erty .

B e lo w : D rainag e d itch es, p ro p erly  co n stru cted , a re  req u ired  w here th e re  is  to o  m uch w ater on
the lan d .
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A b o v e : W ell*p lanned  trea tm en t fo r  w atersheds provides h igh  q u ality  w ater fo r  c ity  reservoirs* 

B e lo w : H yd ro electric  pow er fo r  m an u factu rin g  p lan ts  is crea ted  by  h arn essin g  stream s*
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W ater stop ped  tem p o rarily  on its  way to  th e  sea th a t it  m ay lo n g er serve th e  landow ners.Above

B e lo w : P ro p e r m anagem ent o f  ou r w ater reso u rces assures an ab u n d an t supply in  tim es o f  d rou g ht.
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A b o v e : W ell-p lan n ed  re c re a tio n a l fa c ilit ie s  c o n tr ib u te  to  tb e  hap p in ess o f  people<

B e lo w : M odern liv in g  re q u ire s  m ore and m ore w ater, when and w here we w ant it*



H  _  P - . . - -  The pear is native of Europe, Asia, and nothern Africa. It 
U U 1  ■ jU w C I was usecj as a food long before the Christian Era and was 
Picture brought to this continent by the early settlers. In the

United States, the greatest development in production has 
been on the West Coast, where most of the varieties now being grown can be 
made to reach a high state of perfection.

Pear trees have been a part of the California landscape for many years and 
were planted in the 18th century by the founders of the old Spanish missions 
along El Camino Real The adaptability of this fruit to the valley and foothill 
lands of the far West has been proven by the fact that important pear-producing 
areas are now in existence in California, Oregon, and Washington. This fruit 
has found favor as a fresh market item, and large tonnages from the Pacific Coast 
States enter the canned fruit market as well. A smaller tonnage is preserved 
as dried pears, spiced pears, and candied pears. California is the largest producer 
of pears and the annual crop in this State for the last five years has averaged 
about 350,000 tons and comprises about 43 per cent of the United States pear 
production. The value of this crop to the growers in the State last year was 
over $21,000,000.

Although there are a number of pear varieties grown commercially in the 
Western States, the most important one for both canning and fresh shipment 
is the Bartlett pear. Other varieties grown commercially in appreciable quantities 
are Anjou, Comice, Hardy, Bose, and Nellis. The pear is considered to be a 
hardy fruit and will withstand such adverse conditions as poorly-drained, heavy 
soils and wide extremes of heat and cold. It is not unusual to see growing 
on old farmsteads pear trees which are estimated to be 75 to 100 years old.

Nitrogen fertilizers have been quite generally recommended in pear orchards 
along with good soil management practice. In some areas a need for micro
nutrients such as iron and boron has been recognized.

Within the past five years, potassium deficiency in pear orchards has been 
identified in several localities. The cover picture shows normal Bartlett pear 
spur leaves in the upper left and potassium deficiency symptoms on this type 
of leaf in the upper right. Upward rolling and marginal scorch are char
acteristic. Affected leaves are smaller and pale green in color. Such leaves 
usually have only 0.2 per cent to 0.4 per cent potassium when analyzed on a dry 
basis. Normal appearing pear leaves will have 0.75 per cent potassium or higher.

Small sized fruit is a result of the lack of sufficient potassium. The pear fruits 
at the lower right are typical of the unmarketable crop from potash-deficient trees. 
Applications of 25 pounds sulfate of potash per tree to adjacent trees in the same 
orchard resulted not only in tree improvement, but also in fruit of proper size 
to make No. 1 grade, such as the fruit at lower left of cover.

31
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P lu n n in n  ^ n r in n  Used to be that little thought was given spring
Ml J p i i U y  fertilization until the approach of the planting

Fertilization season. Not so now, when profit in farming de
pends upon efficiency at every turn. Wide-awake

operators already are taking steps to save time, labor, and cut costs when the
spring rush begins.

At least three important steps should be considered at this time: 1—Reviewing 
this year’s practices in relation to results obtained; 2—collecting soil samples for 
testing; 3—ordering and taking delivery of the fertilizer to be used next spring.

There is more to the consideration of this year’s results than just the recording 
of yields, costs, gross returns, and profit margins. Was the application of plant 
food adequate to carry the crop through to maturity? Did it produce the yields 
and quality desired? Was it balanced to meet the requirements of the crop 
in line with previous fertilization? What residues can be counted upon in figur
ing the new fertilization program? How did the application stack up with 
the official recommendations or with the newest research and experimental 
findings? What effect did the application have in carrying the crop through 
spells of unfavorable weather? All of these are factors to be studied in connection 
with new planning.

Soil samples for testing can be taken any time of the year. However, October, 
November, and December are the months in which they should be collected when 
the fertilizer is to be applied from March through May. This forehandedness 
helps insure the receipt of recommendations based on the chemical tests in 
time for the ordering of the right amounts of the right fertilizers. Despite the 
inconvenience of delays occasioned by the rush at testing laboratories in the 
spring, the largest number of samples are still taken during the early spring. 
Much emphasis has been put upon the care which should be exercised in the 
taking of soil samples. Unless they are representative of conditions found in the 
fields, the most accurate chemical tests will be practically worthless. Fall, without 
its rush of work, is more conducive to the collecting of representative samples.

When possible improvements over this year’s methods have been determined, 
and the results and recommendations from the soil tests have been received, 
there should be no delay in ordering and taking delivery of the fertilizer. In 
many instances it can be applied ahead of the spring rush of work. In 
any event, early delivery will insure its being available when wanted. Another 
advantage of early ordering is the greater assurance of getting exactly what is 
wanted. Suppliers caught in the spring rush of deliveries cannot always produce 
without delay the requested analyses.

Other phases of spring fertilization undoubtedly will be suggested to the 
operator planning ahead. Preceding the advent of the almanacs and seed catalogs, 
they will relieve the boredom of winter days. Acted upon, as in the three in
stances cited, they will add to the efficiency of the qrower in stretching his profit 
margin. Let’s have more planning of spring fertilization now.

71 farmer has to be economist enough to know when to buy and when to
f \  sell, and bookkeeper enough to know where he’s making and where he’s 

losing money. He has to be engineer enough to run $10,000 worth of farm 
machinery, and mechanic enough to fix it when it breaks down.

“He’s a gambler on weather and prices. He’s a veterinarian and he looks for 
disease. He’s a diplomat, weatherman, agronomist, and entomologist.

“He has to be a jack of all trades—and master of all.” Secretary of Agriculture, 
Ezra Taft Benson.
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Season Average Prices Received by Farmers for Specified Commodities *

Cotton
Cents

Tobacco
Cents

Potatoes
Cents

Sweet
Potatoes

Cents
Corn
Cents

Wheat
Cents

Hay 1 Cottonseed 
Dollars Dollars Truck

Crop Year per lb. per lb. per bu. per bu. per bu. per bu. per ton per ton Crops
Aug.-July July-June July-June Oct.-Sept. July-June July-June July-June • • • •

Av. Aug. 1909- 
July 1914... 12.4 ‘ 10.0 69.7 87.8 64.2 88.4 11.87 22.55

1928.................. 18.0 20.0 53.2 118.0 84.0 99.8 11.22 34.17 • • • •

1929.................. 16.8 18.3 131.6 117.1 79.9 103.6 10.90 30.92 • • • •

1930.................. 9 .5 12.8 91.2 108.1 59.8 67.1 11.06 22.04 • • • •

1931.................. 5.7 8.2 46.0 72.6 32.0 39.0 8.69 8.97 . . . .

1932.................. 6 .5 10.5 38.0 54.2 31.9 38.2 6.20 10.33 • • •  •

1933.................. 10.2 13.0 82.4 69.4 52.2 74.4 8.09 12.88 . . . .

1934.................. 12.4 21.3 44.6 79.8 81.5 84.8 13.20 33.00 • • a •

1935................. 11.1 18.4 59.3 70.3 65.5 83.2 7.52 30.54 a a a a

1936.................. 12.4 23.6 114.2 92.9 104.4 102.5 11.20 33.36 a a a a

1937.................. 8 .4 20.4 52.9 78.0 51.8 96.2 8.74 19.51 a a a a

1938................. 8 .6 19.6 55.7 69.8 48.6 56.2 6.78 21.79 a a a a

1939.................. 9.1 15.4 69.7 73.4 56.8 69.1 7.94 21.17
1940.................. 9 .9 16.0 54.1 85.4 61.8 68.2 7.59 21.73
1941................. 17.0 26.4 80.8 92.2 75.1 94.4 9.70 47.65 a a a a

1942................. 19.0 36.9 117.0 118.0 91.7 110.0 10.80 45.61 . . . .
1943.................. 19.9 40.5 131.0 206.0 112.0 136.0 14.80 52.10 . . . .
1944.................. 20.7 42.0 150.0 190.0 109.0 141.0 16.50 52.70 . . . .
1945.................. 22.5 36.6 143.0 204.0 127.0 150.0 15.10 51.10
1946.................. 32.6 38.2 124.0 218.0 156.0 191.0 16.70 72.00 . . . .
1947................. 31.9 38.0 162.0 217.0 216.0 229.0 17.60 85.90 . . . .
1948................. 30.4 48.2 155.0 222.0 129.0 200.0 18.45 67.20 . . . .
1949................. 28.6 45.9 128.0 214.0 124.0 188.0 16.50 43.40 . . . .
1950................. 40.1 51.7 91.7 173.0 153.0 200.0 16.70 86.50 . . . .
1951.................. 37.9 51.1 163.0 304.0 166.0 211.0 19.50 69.30 . . . .
1952 ................ 36.9 50.0 196.0 331.0 157.0 209.0 21.05 70.00
1953

November. . 31.82 42.3 83.4 232.0 133.0 200.0 17.25 53.40
December.. . 30.73 49.2 69.9 246 0 141.0 201.0 18.25 53.00

1954 
January.. . . ..  30.05 48.3 69.1 253.0 142.0 203.0 19.05 52.00
February... .. 30 42 31.9 65.3 258 0 143.0 206.0 18 95 51.40 . . . .
March........ . 31.05 27.3 53.2 252.0 144.0 209.0 18.35 50.50
April.......... . 31.57 • • • • 70.2 268.0 145.0 206.0 18.05 50.80 . . . .
May............ . 32.17 58.0 134.0 263.0 147.0 200.0 17.05 51.40
June........... . 32.31 53.0 151.0 270.0 149.0 191.0 15.65 51.40
July.............. . 32.18 52.7 149.0 302 0 150 0 200.0 15.15 54.00
August........ 34.00 48.2 141.0 259.0 153.0 203.0 16.45 61.30
September. . 34.55 53.0 116.0 236.0 153.0 207.0 17.25 61.60
October.. . . 34.67 53.6 93.2 212.0 145.0 208.0 17.55 60.20

Index Numbers (Aug. 1909—July 1914 =  100)
1928.................... 145 200 76 134 131 113 95 152 147
1929.................... 135 183 189 133 124 117 92 137 137
1930.................... 77 128 131 123 93 76 93 98 128
1931.................... 46 82 66 83 50 44 73 40 107
1932.................... 52 105 55 62 50 43 52 46 100
1933.................... 82 130 118 79 81 84 68 57 90
1934................... 100 213 64 91 127 96 111 146 94
1935.................... 90 184 85 80 102 94 63 135 116
1936.................... 100 236 164 106 163 116 94 148 108
1937.................... 68 204 76 89 81 109 74 87 114
1938.................... 69 196 80 79 76 64 57 97 96
1939.................... 73 154 100 84 88 78 67 94 98
1940................... 80 160 78 97 96 77 64 96 122
1941.................... 137 264 116 105 117 107 82 211 138
1942.................... 153 369 168 134 143 124 91 202 178
1943................... 160 405 188 235 174 154 125 231 270
1944................... 167 420 214 216 170 160 139 234 236
1945................... 181 366 205 232 198 170 127 227 240
1946.................... 263 382 178 248 212 209 141 319 217
1947.................... 257 380 232 248 336 259 148 381 2621948.................... 245 482 222 253 201 226 155 298 2531949.................... 231 459 184 244 193 213 139 192 2321950.................... 323 517 132 197 238 226 141 384 2111951.................... 306 512 233 346 259 239 164 307 269195 2.................
1953

298 500 281 377 245 236 177 310 274
November.. . 257 423 120 264 207 226 145 237 186
December.. . .  

1954
248 492 100 280 220 227 154 235 224

January......... 242 483 99 288 221 230 160 231 271February. . . . 245 319 94 294 223 233 160 228 233March............ 250 273 76 287 224 236 155 224 246
April.............. 255 101 305 226 233 152 225 225May............... 259 580 192 300 229 226 144 228 279
June............... 261 530 217 308 232 216 132 228 200July................ 260 527 214 344 234 226 128 239 243August.......... 274 482 202 295 238 230 139 272 2*>3
September. . . 279 530 166 269 238 234 145 273 170
October.......... 280 536 134 241 226 235 148 267 191
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Wholesale Prices of Phosphates and Potash**
Tennessee Muriate Sulphate Sulphate

Super Florida
phosphate of potash of potash of potash

rock, bulk, in bags, magnesia,
phosphate, land pebble, 75% f.o.b. per unit, per unit, per ton.

Balti 68% f.o.b. mines,
bulk,

c.i.f. At c.i.f. At c.i.f. At
more, mines, bulk, lantic and lantic and lantic and

per unit per ton per ton Gulf ports * Gulf ports1 Gulf ports1
1910-14............ $0,536 $3.61 $4.88 $0,714 $0,953 $24.18
1928................... .580 3.12 5.50 .669 .957 26.46
1929.................. .609 3.18 5.50 .672 .962 26.59
1930................... .542 3.18 5.50 .681 .973 26.92
1931.................. .485 3.18 5.50 .681 .973 26.92
1932.................. .458 3.18 5.50 .681 .963 26.90
1933.................. .434 3.11 5.50 .662 .864 25.10
1934.................. .487 3.14 5.67 .486 .751 22.49
1935................... .492 3.30 5.69 .415 .684 21.44
1936.................. .476 1.85 5.50 .464 .708 22.94
1937.................. .510 1.85 5.50 .508 .757 24.70
1938.................. .492 1.85 5.50 .523 .774 15.17
1939.................. .478 1.90 5.50 .521 .751 24.52
1940.................. .516 1.90 5.50 .517 .730 24.75
1941..............' . . . .547 1.94 5.64 .522 .780 25.55
1942.................. .600 2.13 6.29 .522 .810 25.74
1943................. .631 2.00 5.93 .522 .786 25.35
1944.................. .645 2.10 6.10 .522 .777 25.35
1945.................. .650 2.20 6.23 .522 .777 25.35
1946................. .671 2.41 6.50 .508 .769 24.70
1947.................. .746 3.05 6.60 .432 .706 18.93
1948.................. .764 4.27 6.60 .397 .681 14.14
1949.................. .770 3.88 6.22 .397 .703 14.14

.763 3.83 5.47 .371 .716 14.33
1951.................. .813 3.98 5.47 .401 .780 15.25
1952.................. .849 3.98 5.47 .401 .793 15.25
1953

November.. .895 • • • • • • • • .396 .768 14.72
December... .895 • e • • .430 .827 16.00

1954
January....... .895 • • • • • • • • .430 .827 16.00
February.. . .895 • • • • .430 .827 16.00
March.......... .895 • • • • • • • • .430 .827 16.00
April............ .895 • • • • .430 .827 16.00
May............. .895 • • • • • • • • ' .430 .827 16.00
June............... .895 • • • • • « • • .359 .710 13.45
July.............. .895 • • • • . . . . .388 .765 14.75
August........ .895 . . . . . . . . .388 .765 14.75
September. . .895 .388 .765 14.75
October........ .895 • • • • .388 .765 14.75

Manure 
salts 
bulk, 

per unit, 
ca.f. At

lantic and 
Gulf ports* 

$0,657 
.607 
.610 
.618 
.618 
.618 
.601 
.483 
.444 
.505 
.556 
.572 
.570 
.573 
.367 
.205 
.195 
.195 
.195 
.190 
.195 
.195 
.195 
.195 
.200 
.200

.193

.210

.210

.210

.210

.210

.210

.174

.184
.184
.184
.184

Index Numbers (1910-14=100)
1928..................... 108 86 113 94 100 109 92
1929...................... 114 88 113 94 101 110 93

101 88 113 95 102 111 94
1931...................... 90 88 113 95 102 111 94
1932...................... 85 88 113 95 101 111 94
1933..................... 81 86 113 93 91 104 91
1934..................... 91 87 110 68 79 93 74
1935...................... 92 91 117 58 72 89 68
1936...................... 89 51 113 65 74 95 77
1937...................... 95 51 113 71 79 102 85
1938..................... 92 51 113 73 81 104 87
1939...................... 89 53 113 73 79 101 87
1940...................... 96 53 113 72 77 102 87
1941...................... 102 54 110 73 82 106 87
1942...................... 112 59 129 73 85 106 84
1943..................... 117 55 121 73 82 105 83
1944...................... 120 58 125 73 82 105 83
1945...................... 121 61 128 73 82 105 83
1946..................... 125 67 133 71 81 102 82
1947...................... 139 84 135 70 74 78 83
1948...................... 143 118 135 67 72 58 83
1949...................... 144 108 128 67 74 58 83
1950...................... 142 106 112 68 75 59 83
1951...................... 152 110 112 72 82 63 83
195 2 ...................
1953

158 110 112 72 83 63 83

November 167 • • • 71 81 61 82
December........

1954
167 . . . 76 87 66 85

January........... 167 . . . 76 87 66 85
February......... 167 . . . 76 87 66 85
March.............. 167 . . . 76 87 66 85
April................ 167 • . . 76 87 66 85
May................. 167 . . . 76 87 66 85
June................. 167 . . . 66 75 56 79
July.................. 167 . . . 70 80 61 81
August............ 167 . . . 70 80 61 81
September.. . . 167 . . . 70 80 61 81
October............ 167 . . . 70 80 61 81



November 1954 35

Wholesale Prices of Am m oniates**
Fish scrap, Tankage

dried 11%.
11-12% ammonia,

ammonia, 15% bone
Nitrate Sulphate Cottonseed 15% bone phosphate,
of soda of ammonia meal phosphate. f.o.b. Chi

bulk per bulk per S. E. Mills f.o.b. factory cago, bulk,
unit N unit N per unit N bulk per unit N per unit N

1910-14.................. $2.68 $2.85 $3.50 $3.53 $3.37
1928........................ 2.67 2.30 7.06 6.63 4.92
1929........................ 2.57 2.04 5.64 5.00 4.61
1930........................ 2.47 1.81 4.78 4.96 3.79
1931........................ 2.34 1.46 3.10 3.95 2.11
1932....................... 1.87 1.04 2.18 2.18 1.21
1933........................ 1.52 1.12 2.95 2.86 2.06
1934....................... 1.52 1.20 4.46 3.15 2.67
1935........................ 1.47 1.15 4.59 3.10 3.06
1936....................... 1.53 1.23 4.17 3.42 3.58
1937........................ 1.32 4.91 4.66 4.04
1938........................ 1.69 1.38 3.69 3.76 3.15
1939........................ 1.69 1.35 4.02 4.41 3.87
1940....................... 1.69 1.36 4.64 4.36 3.33
1941....................... 1.69 1.41 5.50 5.32 3.76
1942...................... 1.74 1.41 6.11 5.77 5.04
1943....................... 1.75 1.42 6.30 5.77 4.86
1944....................... 1.75 1.42 7.68 5.77 4.86
1945....................... 1.75 1.42 7.81 5.77 4.86
1946....................... 1.97 1.44 11.04 7.38 6.60
1947....................... 2.50 1.60 12.72 10.66 12.63
1948....................... 2.86 2.03 12.94 10.59 10.84
1949....................... 3.15 2.29 10.11 13.18 10.73
1950....................... 3.00 1.95 11.01 11.70 10.21
1951....................... 3.16 1.97 13.20 10.92 10.18
1952 .................... . 3.34 2.09 13.95 11.27 9.72
1953

8.19November 3.09 2.22 9.61 11.24
December.......... 3.09 2.22 10.96 11.24 8.50

1954
January........... 3.09 2.22 11.28 11.24 9.26
February......... . 3.09 2.22 11.20 11.45 9 34
March............... 3.09 2.22 11.35 11.70 9.59
April................ . 3.09 2.22 11.63 12.15 10.32
May.................. 3.09 2.22 11.40 12.15 11.47
June................... 3.09 2.18 10.76 12.15 10 09
July.................... 3.09 2.18 11.12 11.28 10.02
August.............. 3.09 2.18 12.37 11.19 9.83
September 3.09 2.18 11.51 10.85 9.78
October............ 3.01 2.18 11.55 11.26 9.64

Index Numbers (1910-14 =  100)
1928..................... 100 81 202 188 146
1929..................... 96 72 161 142 137
1930..................... 92 64 137 141 112
1931..................... 88 51 89 112 63
1932..................... 71 36 62 62 36
1933..................... 59 39 84 81 97
1934..................... 59 42 127 89 79
1935..................... 57 40 131 88 91
1936..................... 59 43 119 97 106
1937..................... 61 46 140 132 120
1938..................... 63 48 105 106 93
1939..................... 47 115 125 115
1940..................... 63 48 133 124 99
1941..................... 63 49 157 151 112
1942..................... 65 49 175 163 150
1943..................... 65 50 180 163 144
1944..................... 65 50 219 163 144
1945..................... 65 50 223 163 144
1946..................... 74 51 315 209 196
1947..................... 93 56 363 302 374
1948..................... 107 71 370 300 322
1949..................... 80 289 373 318
1950..................... 68 315 331 303
1951..................... 118 69 377 310 302
1952...................... 125 74 399 319 288
1953

November. . . . 115 78 275 318 243
December........ 115 78 313 318 252

1954
January........... 115 78 322 318 275
February......... 115 78 320 324 277
March.............. 115 78 324 331 285
April................ 115 78 332 344 306
May................. 115 78 326 344 340
June................. 115 76 307 344 299
July.................. 76 318 320 297
August............ 115 76 353 317 292
September.. . . 115 76 329 307 290
October............ 112 76 330 319 286

High grade 
ground 
Wood, 

16-17% 
ammonia, 
Chicago, 

bulk, 
per unit N 

$3.52 
6.00  
5.72 
4.58
2.46
1.36
2.46 
3.27 
3.65 
4.25 
4.80 
3.53 
3.90 
3.39 
4.43 
6.76 
6.62
6.71
6.71 
9.33

10.46
9.85

10.62
9.36

10.09 
9.16

8.19
9.03

9.71 
10.02 
10.20 
10.55 
10.74
9.87
9.87 

11.19
10.09 
9.94

170
162
130
70 
39
71 
93

104
131 
122 
100 
111
96

126
192
189
191
191
265 
297 
280 
302
266 
287 
260

233
257
276
285
290
300
305
280
280
317
287
282
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Combined Index Numbers of Prices of Fertilizer Materials, Farm Products 
and all Commodities

Farm

Prices paid
by farmers Wholesale 
for com- prices 
modifies of all corn- Fertilizer Chemical Organic Superphos

prices* bought* moditiesf material^ ammoniates ammoniates phate Potash**
1928 ................. 148 152 141 121 87 177 108 97
1929 ................. 148 150 139 114 79 146 114 97
1930 ................. 125 140 126 105 72 131 101 99
1931 ................. 87 119 107 83 62 83 90 99
1932 ................. 65 102 95 71 46 48 85 99
1 9 3 3 ,.............. 70 104 96 70 45 71 81 95
1934 ................. 90 118 109 72 47 90 91 72
1935 ................. 109 123 117 70 45 97 92 63
1936 ................. 114 123 118 73 47 107 89 69
1937 ................. 122 130 126 81 50 129 95 75
1938 ................. 97 122 115 78 52 101 92 77
1939 ................. 95 121 112 79 51 119 89 77
1940 ................. 100 122 115 80 52 114 96 77
1941 ................. 124 130 127 86 56 130 102 77
1942 ................. 159 149 144 93 57 161 112 77
1943 ................. 193 165 151 94 57 160 117 77
1944 ................. 197 174 152 96 57 174 120 76
1945 ................. 207 180 154 97 57 175 121 76
1946 ................. 236 197 177 107 62 240 125 75
1947 ................. 276 231 222 130 74 362 139 72
1948 ................. 287 250 241 134 89 314 143 70
1949 ................. 250 240 226 137 99 319 144 70
1950 ................. 258 246 232 132 89 314 142 72
1951 ................. 302 271 258 139 93 331 152 76
1952................ 288 273 251 144 98 333 158 76
1953

November. 249 259 247 137 96 267 167 75
D ecem ber.. 254 260 248 141 96 285 167 80

1954 
Ja n u a ry . . . 259 263 250 142 96 300 167 80
Febru ary . . 258 264 248 142 96 301 167 80
March 256 264 250 143 96 307 167 80
April........... 257 265 250 145 96 323 167 80
M a y ............ 258 267 250 147 96 338 167 80
Ju n e ............ 248 265 248 141 95 311 167 69
Ju ly ............. 247 263 248 142 95 310 167 74
A ugu st.. . . 251 264 248 143 95 319 167 74
Septem ber. 246 263 248 142 95 308 167 74
O ctober. . . 242 262 248 141 94 308 167 74

• U. S. D. A. figures, revised Ja n u a ry  1950. B eg in n in g  Ja n u a ry  1946 farm  prices 
and Index num bers o f specific farm  products revised from  a calen d ar y ear to a 
cro p -y ea r basis. T ru ck  crops index ad ju sted  to the 1924 level of the all-com m odity 
index.

t  D ep artm en t o f L ab o r index converted  to 1910-14 base.
t  The Index num bers of p rices o f fe r tiliz e r  m a teria ls  a re  based on o rig in al study 

made by the D epartm en t of A g ricu ltu ra l E conom ics and F arm  M anagem ent, 
C ornell U niversity , Ith a ca , New Y ork . T h ese indexes a re  com plete since 1897. 
The series  w as revised and rew eighted  as o f M arch 1940 and N ovem ber 1942.

1 B e g in n in g  J u l y  11)40, b a le d  h a y  p r ic e s  re d u ce d  b y  $ 4 .7 5  a  to n  to  b e  c o m p a ra b le  
to  lo o s e  h a y  p r ic e s  p re v io u s ly  q u o ted .

3 P o ta s h  s a l t s  q u o te d  F .O .B . m in e s : m a n u re  s a l t s  s in c e  J u n e  1 0 4 1 ; o th e r  c a r r i e r s  
s in c e  J u n e  1 0 4 7 . B e g in n in g  J u n e  1 0 5 4 , m u r ia te  o f  p o ta s h  q u o te d  on  b o th  m in e  an d  
p o r t  b a s is .

**  W h e r e  r a n g e  o f  p r ic e s  f o r  f e r t i l i s e r  m a te r ia l  is  q u o te d , a v e r a g e  f ig u re  is  
u se d . T h e  w e ig h te d  a v e r a g e  o f  p r ic e s  a c t n a l ly  p aid  f o r  p o ta s h  is  lo w e r  th a n  th e  
a n n u a l a v e r a g e  b e c a u s e  s in c e  10 2 6  o v e r  0 0 %  o f  th e  p o ta s h  u sed  in  a g r ic u l t u r e  h a s  
b een  c o n tr a c t e d  f o r  d u r in g  th e  d is c o u n t p e rio d .



This section contains a short review o f some o f the most practical and im portant bulletins, and lists 
all recent publications o f the United States Departm ent o f Agriculture, the State Experim ent Stations, 
and Canada, relating to Fertilisers, Soils, Crops, and Econom ics. A file o f this departm ent o f 
BETTER CROPS W ITH PLANT FOOD would provide a com plete index covering all publications 
from  these sources on the particu lar subjects named.

Fertilizers
“Arkansas Fertilizer Recommendations,’’ 

Agr. Ext. Serv., Univ. o f Ark., Fayetteville, 
Ark-  Cir. 467, Jan. 1954, W. R. Perkins, W. H. 
Freyaldenhoven, E. J. Allen, and R. Deere.

",Fertilizing Materials 1953," State Dept, of 
Agr., Sacramento, _California, Spec. Bui. 251, 
April 1954.

"Fertilizer Experiments with Sugar Cane," 
Agr. Exp. Sta., Univ. o f Ga., Athens, Ga., 
Btd. 54, March 1954, E. S. Lyons.

"Fertilizer Recommendations for Louisiana, 
1954-55," Agr. Exp. Sta., La. State Univ., 
Baton Rouge, La.

"Official Report, Maryland Inspection and 
Regulatory Service, Feed, Fertilizer and Lime 
Issue," Inspection and Regulatory Service, Col
lege Park, Md., Issue No. 231, Aug. 1954.

"Order in Yields from Fertilizer and Spac
ing in Corn Production," Agr. Exp. Sta., Miss. 
State College, State College, Miss., Bui. 516, 
April 1954, 0 . T. Osgood.

"Urea and Calcium Cyanamide in Tobacco 
Plant Beds," Agr. Exp. Sta., N. C. State Col
lege, Raleigh, N. C., Tech. Bui. 105, May 1954,
C. B. McCants and W. G. Woltz.

"Fertilize Corn for Higher Yields," Agr. 
Exp. Sta., N. C. State College, Raleigh, N. C., 
Bui. 366, March 1954, B. A. Krantz and 
W. V. Chandler.

"Fertilizing Burley Tobacco for High Qual
ity and Yield," Agr. Ext. Serv., N. C. State 
College, Raleigh, N. C., Ext. Cir. 379, April 
1954, R. R. Bennett, H. H. Nau, and S. N. 
Hawks, Jr.

"Calculation o f Pounds of Fertilizer per 
Acre for Different Concentrations,’’ Agr. Exp. 
Sta., Okla. A. & M. College, Stillwater, Okla., 
Misc. Pub. MP-35, Aug. 1954, J. E. Garton.

"Calculation of Comparative Cost per Unit 
o f Nutrient Element from Different Fertiliz
ers," Agr. Exp. Sta., Okla. A. & M. College, 
Stillwater, Okla., Misc. Pub. MP-36, Aug. 
1954, J. E. Garton.

"Calculation o f Amount o f Fertilizer per 
Row for Gardens," Agr. Exp. Sta., Okla. 
A. & M. College, Stillwater, Okla., Misc. Pub. 
MP-37, Aug. 1954, J. E. Garton.

"Calculation o f Amount o f Fertilizer for 
Lawns," Agr. Exp. Sta., Okla. A. & M. Col

lege, Stillwater, Okla., Misc. Pub. MP-38, Aug. 
1954, J. E. Garton.

"Calculation of Amount o f Nitrogen Fer
tilizers for Trees," Agr. Exp. Sta., Okla. 
A. & M. College, Stillwater, Okla., Misc. Pub. 
MP-39, Aug. 1954, J. E. Garton.

"Calibration Chart for 10-foot Fertilizer 
Spreader," Agr. Exp. Sta., Okla. A. & M. 
College, Stillwater, Okla., Misc. Pub. MP-40, 
Aug. 1954, J. E. Garton.

"Calculation o f Fertilizer Applications by 
Sprinkler Irrigation," Agr. Exp. Sta., Okla. 
A. 6r M. College, Stillwater, Okla., Misc. Pub. 
MP-41, Aug. 1954, J. E. Garton.

"Distribution o f Fertilizer in Oklahoma 
Counties by Grades and Material for the 
Period July 1, 1953 to July 1, 1954," State 
Dept, o f Agr., Okla. City, Okla., Annual 
Report.

"Recommendations for Seed, Fertilizer and 
Lime," Agr. Ext. Serv., Univ. o f R. I., King
ston, R. I., Bui. 142, Rev. 1954, J. E. Sheehan.

"The Fertilizer Situation for 1954-1955," 
USDA, Commodity Stabilization Service, 
Wash., D. C., Sept. 1954.

Soils
"Tillage Practices for Irrigated Soils," Agr. 

Exp. Sta., Univ. o f Ariz., Tucson, Ariz., Bid. 
257, June 1954, K. Harris, D. C. Aepli, and 
W. D. Pew.

"Effect o f Soil Management Practices Upon 
Growth and Fruitfulness o f Peach Trees," Agr. 
Exp. Sta., Univ. o f Del., Newark, Del., Bid. 
300, Feb. 1954, C. W. Fitz.

"Soil Treatment Recommendations Based on 
Soil Tests," Agr. Ext. Serv., Univ. o f III., Ur- 
bana, 111., Cir. 724, June 1954, C. M. Linsley.
■ "The Effects o f Deep Breaking on Missis

sippi Soils," Agr. Exp. Sta., Miss. State Col
lege, State College, Miss., Inf. Sh. 492, fan. 
1954, W. A. Raney, P. H. Grissom, E. B. Wil
liamson, O. B. Wooten, and T. N. Jones.

"Irrigation and other Cultural Studies with 
Sweet Corn," Agr. Exp. Sta., Miss. State Col
lege. State College, Miss., Inf. Sh. 494, Jan. 
1954, B. C. Murphy. .

"Some Effects o f Various Silicates, Lime, 
and Gypsum on Growth o f Tomato Plants in 
Western and Eastern Soils at Low Levels of 
Phosphorus Nutrition," Agr. Exp. Sta., Cor-

37
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ncll Univ., Ithaca, N. Y., Memoir 326, Nov.
1953, G. J. Raleigh.

"Potassium Release from Exchangeable and 
Nonexchangeable Forms in Ohio Soils," Agr. 
Exp. Sta., Wooster, Ohio, Res. Bui. 747, Aug.
1954, P. F. Pratt and H. FI. Morse.

"1955 National Agricultural Conservation 
Program Bulletin," USDA, Wash., D. C., July 
1954.

"Soil Survey, Wise County, Virginia," 
USDA, Wash., D. C., Series 1940, No. 12, 
May 1954.

",Soil Survey, Crawford County, Pennsyl
vania," USDA, Wash., D. C., Series 1939, 
No. 18, April 1954..

"Soil Survey, Le Sueur County, Minnesota," 
USDA, Wash., D. C., Series 1944, No. 3, 
April 1954.

Crops
"Eastern Arkansas Small Grain Variety 

Trials, 1951-1953," Agr. Exp. Sta., Univ. o f 
Ark-, Fayetteville, Ark-, Mimeo.Series 23, May 
1954, R. L. Thurman, H. R. Rosen, W. J. 
Wiser, and J. O. York.

"Arkansas Coastal Plain Oat Variety Trials, 
1951-1953," Agr. Exp. Sta., Univ. o f Ark-, 
Fayetteville, Ark-, Mimeo. Series 24, May 1954, 
R. L. Thurman, H. R. Rosen, W. J. Wiser, and 
J. O. York- 

"Arkansas Upland Small Grain Variety 
Trials, 1951-1953," Agr. Exp. Sta., Univ. o f 
Ark-, Fayetteville, Ark-, Mimeo. Series 25, 
May 1954, R. L. Thurman, H. R. Rosen, W. J. 
Wiser, and J. O. York- 

"Citrus Growing in Arizona," Agr. Exp. 
Sta., Univ. o f Ariz., Tucson, Ariz., Bui. 258, 
June 1954, R. H. Hilgeman and C. W. Van 
Florn.

"What’s Ahead for Arkansas Agriculture," 
Agr. Ext. Serv., Univ. o f Ark-, Fayetteville, 
Ark., 1954.

"Onas 53 Wheat," Agr. Exp. Sta., Univ. o f 
Calif., Davis, Calif., Bui. 742, C. A. Suneson 
and C. W. Schaller.

"Vegetable Varieties for Georgia Growers," 
Agr. Ext. Serv., Univ. o f Ga., Athens, Ga., 
Bui. 581, Feb. 1954, B. B. Brantley, J. E. 
Bailey, O. J. Woodard, and R. Sheldrake.

"Landscaping Georgia Homes," Agr. Ext. 
Serv., Univ. o f Ga., Athens, Ga., Bui. 583, 
April 1954, T. G. Williams.

"Planting Black Locust for Fence Posts," 
Agr. Exp. Sta., Univ. o f Ga., Athens, Ga., Cir. 
170, Dec. 1953, J. R. Hamilton.

"Romack Pea," Agr. Exp. Sta., Univ. o f Ga., 
Athens, Ga., Lflt. 1, Sept. 1954, R. E. Burns, 

"Idaho Recommends Crop Varieties to Fit 
Your Growing Conditions," Agr. Exp. Sta., 
Univ. o f Idaho, Moscow, Idaho, Bui. 209, 
April 1954.

"Growing Raspberries in Iowa," Agr. Ext. 
Serv., Iowa State College, Ames, Iowa, Pamph. 
214, April 1954, A. E. Cott, E. L. Denisen, 
and H. L. Lantz.

"Annual Progress Report, West Louisiana

Experiment Station, DeRidder; Louisiana,
1953," Agr. Exp. Sta., DeRidder, La.

"1953 Annual Progress Report," North La.
Exp. Sta., Calhoun, La.

"Planting Ornamental Trees and Shrubs," 
Agr. Ext. Serv., Univ. o f Md., College Park, 
Md., Fact Sheet 80, March 1954, L. J. Enright.

"African Violets," Agr. Ext. Serv., Univ. of 
Mass., Amherst, Mass., Lflt. 263, March 1954, 
N. W. Butterfield.

"Recommended Vegetable Varieties for 
Michigan," Agr. Ext. Serv., Mich. State Col
lege, East Lansing, Mich., Ext. Fldr. F-179, 
March 1954.

"Band Seeding for Better Forage Seeding," 
Agr. Ext. Serv., Mich. State College, East 
Lansing, Mich., Ext. Fldr. F-180, March 1954.

"The First Forty Years at the Northeast 
Agricultural Experiment Station 1913-1953," 
Agr. Exp. Sta., Univ. o f Minn., St. Paul, Minn., 
June 1954, M. J. Thompson.

"4-H Pastures," Agr. Ext. Serv., Miss. State 
College, State College, Miss., Pub. 232, April
1954, W. R. Thompson.

"Fescue," Agr. Ext. Serv., Miss. State Col
lege, State College, Miss., Pub. 267, June 1953, 
W. R. Thompson.

"Study of Composition o f Missouri Grown 
Roughages," Agr. Exp. Sta., Univ. o f Mo., 
Columbia, Mo., Res. Bui. 533, Oct. 1953, 
W. H. Cloninger and H. A. Herman.

"Physiology o f Growth, Sugar Accumula
tion and Mineral Intake o f Sugar Beets in 
Montana," Agr. Exp. Sta., Mont. State Col
lege, Bozeman, Mont., Tech. Bui. 491, Nov.
1953, M. M. Afanasiev, E. E. Frahm, H. E. 
Morris, and W. B. Johnston.

"Barley in Nebraska," Agr. Exp. Sta., Univ. 
o f Nebr., Lincoln, Nebr., Bui. 423, Jan. 1954,
O. J. Webster.

"Nebraska Varietal Tests o f Fall-Sown Small 
Grains 1954, Winter Wheat-Winter Barley- 
Rye," Agr. Exp. Sta., Univ. of Nebr., Lincoln, 
Nebr., Outstate Testing Cir. 37, Aug. 1954, 
A. F. Dreier, V. A. Johnson, and P. L. Ehlers.

"Nevada Results on Spring Barley and 
Wheat Variety Trials," Agr. Exp. Sta., Univ. 
o f Nev., Reno, Nev., Cir. 5, April 1954, J. H. 
Robertson and E. H. Jensen.

"Growing Grapes in New Hampshire," Agr. 
Ext. Serv., Univ. o f N. H., Durham, N. H., 
Ext. Cir. 309, Feb. 1954, L. P. Latimer.

"Cane Fruit Culture," Agr. Ext. Serv., Univ. 
of N. H., Durham, N. H., Ext. Cir. 310, March
1954, L. P. Latimer.

"Forest Tree Planting," Agr. Ext. Serv., 
Univ. o f N. H., Durham, N. H,. Ext. Fldr. 
27, March 1954.

"The Seventy-fourth Annual Report, 1952-
1953," Agr. Exp. Sta., Rutgers Univ., New 
Brunswick, N. J.

"A Variety o f Hardy Bulbs for the Spring 
Flower Garden," Agr. Exp. Sta., Rutgers 
Univ., New Brunswick, N. J., Cir. 559, June
1954, H. M. Biekart.

"Grass Silage Grassland Farming Series No.
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1," Agr. Exp. Sta., Rutgers Univ., New Bruns
wick., N. J., Cir. 561, May 1954.

"64th Annual Report of the New Mexico 
Agricultural Experiment Station for the Fiscal 
Year Ended June 30, 1953," Agr. Exp. Sta., 
New Mexico A. & M. College, State College, 
New Mexico.

"Factors Affecting the Germination of Sweet 
Corn in Low-temperature Laboratory Tests," 
Agr. Exp. Sta., Cornell Univ., Geneva, N. Y., 
Bui. 769, May 1954, B. E. Clark.

"Pennsylvania Corn Performance Studies, 
Double Cross Tests 1953," Agr. Exp. Sta., 
Penna. State University, State College, Pa., 
Prog. Rpt. 119, May 1954, L. L. Huber.

“Penngift Crown Vetch for Slope Control 
on Pennsylvania Highways," Agr. Exp. Sta., 
State College, Pa., Bui. 576, May 1954, H. B. 
Musser, W. L. Hottenstein, and J. P. Stanford.

"South Carolina Pastures," Agr. Ext. Serv., 
Clemson Agr. College, Clemson, S. C., Bui. 
115, April 1954, H. A. Woodle and E. C. 
Turner.

"The 1953 Cotton Contest, South Carolina," 
Agr. Ext. Serv., Clemson Agr. College, Clem
son, S. C., Cir. 391, Jan. 1954, S. A. Williams.

"Your home . . . Orchard," Agr. Ext. Serv., 
Univ. of Tenn., Knoxville, Tenn., Pub. 353, 
Feb. 1954, W. C. Pelton.

" Variety Performance Trials of Cotton, 
Corn, Barley, Oats, Wheat, Red Clover, Alfalfa 
and Soybeans, Data for 1953 with Summaries 
of Results from Previous Years," Agr. Exp. 
Sta., Univ. of Tenn., Knoxville, Tenn., Bui. 
237, April 1954, C. D. Fisher.

"American-Egyptian Cotton Variety Tests, 
El Paso Valley Experiment Station, 1953," 
Agr. Exp. Sta., Tex. A. Sr M. College, College 
Station, Tex., Prog. Rpt. 1708, Sept. 1954, L. 
S. Stith, P. J. Lyerly, and R. H. Peebles.

"The Effect of Temperature and Rainfall on 
Peach Production in Northeast Texas," Agr. 
Exp. Sta., Tex. A. & M. College, College Sta
tion, Tex., Prog. Rpt. 1709, Sept. 1954, H. F. 
Morris.

"A Handbook of Agronomy," Agr. Ext. 
Serv., Va. Polytechnic Institute, Blacksburg, 
Va., Bui. 97, April 1954.

",Asparagus Culture," USDA, Wash., D. C., 
Farmers’ Bui. 1646, June 1954, R. C. 
Thompson.

"Factors Affecting Time of Planting Soy

beans in the Southern States," USDA, Wash.,
D. C., Cir. 943, July 1954, E. E. Hart wig.

"Report on the Agricultural Experiment 
Stations, 1953," USDA, Wash., D. C., R. W. 
Trullinger.

"Planting the Southern Pines," USDA, 
Wash., D. C., Agr. Monograph 18, 1954, P. C. 
Wakcley.

Economics
"Agricultural Science and Its Effect on 

Civilization," State Dept, of Agr., Tallahassee, 
Fla., Bui. 152, Jan. 1954, T. /. Brooks.

"An Exploratory Study of Expectations, Un
certainty and Farm Plans in Southern Iowa 
Agriculture," Agr. Exp. Sta., Iowa State Col
lege, Ames, Iowa, Res. Bui. 408, April 1954,
D. R. Kaldor and E. O. Heady.

",Economics of Grassland Farming," Agr. 
Exp. Sta., Mich. State College, East Lansing, 
Mich., Spec. Bui. 391, May 1954, K. A. Vary.

"An Economic Appraisal of Beef Production 
in South Mississippi," Agr. Exp. Sta., Miss. 
State College, State College, Miss., Bui. 518, 
April 1954, D. W. Parvin.

"Farming Areas in Lewis County, A Statis
tical Summary by Economic Land Class, 255 
Full-time Commercial Farms, Lewis County, 
New York," Agr. Exp. Sta., Cornell Univ., 
Ithaca, N. Y„ A. E. 938, April 1954, H. E. 
Conklin and B. F. Lucas.

"The Farmers Home Administration Ap
proach to Farm Credit Problems," Agr. Exp. 
Sta., N. D. Agr. College, Fargo, N. D., Bui. 
388, Jan. 1954, B. H. Kristjanson and J. A. 
Brown.

"Profitable Milk Production from Grazing 
Crops, Piedmont Area, South Carolina," Agr. 
Exp. Sta., Clemson Agr. College, Clemson,
S. C., Bui. 411, Dec. 1953, C. P. Butler.

"Costs and Practices in Producing Soybeans 
in South Carolina,” Agr. Exp. Sta., Clemson 
Agr. College, Clemson, S. C., Bui. 412, Jan. 
1954, H. L. Streetman.

"1955 Acreage and Marketing Guides," 
USDA, Wash., D. C„ Aug. 1954.

"Corn Acreage, Yield, and Production of all 
Corn, Corn for Grain, Corn for Silage, and 
Acreage for Forage, by States, 1866-1943," 
USDA, Wash., D. C., June 1954.

"Oats Acreage Yield Production, by States, 
1866-1943,” USDA, Wash., D. C., June 1954.

In offering her offspring a word of 
advice, a mother said, “Son, from 
here on never do anything that you 
would be ashamed for the whole world 
to see you do.”

“Oh boy!” shouted the happy young
ster. “Just think, no more baths!”

Speaking from the back of a train, 
the politician said, “Vote for me and 
I ’ll give you better roads; what’s more, 
I’ll give you one way streets.”

“Won’t do no good,” interrupted one 
of the local villagers, “we only got one 
street in this here town. How’d we 
get home from where we went?”
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Leaf Rust Reaction in Relation to Wheat Fertilization . . .
( From page 22)

and discoloration to a lesser degree with 
the nitrogen applications. Even at 
Rensselaer where nitrogen was not 
markedly limiting, a considerable re
duction in discoloration occurred with 
a complete fertilizer and nitrogen plus 
potassium. Similar modification in 
symptoms on the susceptible varieties 
Purkoff and Iobred appeared at La
fayette (Fig. 4).

Due to later maturity, the increased 
temperature and lower moisture supply 
in late June and early July were respon
sible for marked variation in rust symp
toms on the susceptible varieties Iobred 
and Purkoff at Rensselaer. On the 
upper, especially the flag leaves, all late 
infection points were surrounded by 
dead areas. The latest infected leaves 
did not show uredinia in these necrotic 
spots, and there were more leaves show
ing this reaction on plots where the 
fertilization delayed maturity (Fig. 3). 
This condition was later produced by 
artificial, temporary wilting of leaves 
of different age on the susceptible va
riety Michigan Amber 29 infected with 
physiologic form 5. One-half hour in 
the completely wilted or flaccid condi
tion, with complete recovery following 
renewed moisture supply, was sufficient 
to produce this killing effect (Fig. 5). 
The midday wilting which occurred 
during the low moisture, high tempera
ture period following the later rust in
fections was considered responsible for 
the necrosis symptom on the latest ma
turing plots at Rensselaer. Kanred and 
Kawvale, which ordinarily showed 
considerable discoloration and some 
killing around infection points, matured 
enough earlier to miss this period and 
hence did not show the sharp change 
in symptoms.

Discussion

Although the fertilizer influences 
here reported do not show that single 
factors were responsible for the influ
ences on rust, it appears that the balance

of phosphorus and potassium with re
spect to nitrogen was most closely asso
ciated with changes both in amount of 
rust and the symptom expression. Di
rect influences of single nutrient ele
ments 'on amount of rust infection, 
however, have been reported frequently 
without qualification. A significant re
duction in amount of yellow rust (Puc- 
cinia glumarum) infection was demon
strated, Doerell (4 ) and Hieke (6 ), 
by application of potassium alone and 
fertilizer mixtures high in potassium. 
It can be assumed that these applica
tions were reasonably balanced for their 
soils since the yield responses were high, 
but they failed to mention the sympto
matic changes in the rust lesions and 
the relative vegetative characteristics of 
the high yielding and sparsely rusted 
plants.

Vigor of host has been considered an 
indicator of a favorable condition for 
infection and particularly for the best 
development of certain rusts and sporu- 
lation in specific stages of the life cycle, 
Arthur (1 ). This generality does not 
necessarily apply to instances where sin
gle element deficiencies modify growth 
very slightly without general reduction 
in the apparent vigor. General vigor, 
however, without nitrogen overbalance 
and a resultant high yield of wheat was 
considered below the optimum condi
tion for infection by stem rust (Puccinia 
graminis) by Stakman and Aamodt 
(8 ). Surplus nitrogen with sufficient 
supply of other elements to produce 
heavy growth and deep leaf color fa
vored rust infection. In the yield re
sponses, it seemed likely that considera
tion of a rust-tolerance optimum might 
show that the reaction type, or combi
nation of types, when several physio
logic forms were involved, would ac
count for more influence at a point 
somewhat below the infection optimum.

The obvious intermixture of physio
logic forms in the present study made
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detailed accounting of symptoms diffi
cult. The general chlorosis increase 
with limited nitrogen for the more sus
ceptible varieties associated with lower 
intensity of leaf color was followed by 
the development of smaller uredinia, 
but most of the intermediate reactions 
could not be compared. The sudden 
change in symptom, thought related to 
temporary wilting on the Rensselaer 
plots, also produced under controlled 
conditions, Doak (2 ), might produce 
an entirely different influence on the 
maturing wheat plants, and also yield, 
than the unrestricted rust development 
and final production of uredinia. Un
equal water demands of the rust- 
infected cells and the adjoining leaf 
tissues were considered responsible for 
eventual necrosis. Since the plasmolytic 
difference would be operative only dur
ing recovery from wilting, it can be 
assumed that the necrotic symptom ap
peared as the collapsed cells dried over 
a period of several days. Under con
ditions in the field as well as with arti
ficially produced wilting, there seem to 
be no intermediate types of moisture 
deficiency symptoms.

Most of the modifications in the 
amount of rust indicated that the fer
tilizer combinations most favorable for 
infection also bring about a host re
sponse finally associated with the higher 
yields. An unbalance, however, which 
may not have marked influence on 
yield, could produce changed symptoms 
around the infection points. Detailed 
study of symptom changes, spore pro
duction, and the duration of the living 
union of rust and host have led to indi
cations of the actual nutrient require
ments of the rust. Disconnection and 
artificial feeding of parts of plants oc
cupied by the rust have furnished some 
evidence, Mains (7 ).

It was suggested that some interme
diate or transitory compounds, probably 
carbohydrates, were directly utilized. 
A combined approach whereby these 
organic materials were evaluated in 
connection with mineral nutrient dif
ferences affecting rust reaction would

Fig. 5 . Effect o f wilting on M ichigan Amber 2 9 , 
susceptible to rust physiologic form  5 . ( 1 )
T ypical in fection  o f  second leaf on 12th  day 
a fte r  inoculation— magnified X 1 4 ;  ( 2 )  Necrosis 
without pustule form ation on second lea f on 
12th  day, wilted on 5th  day a fte r  in ocu lation ; 
( 3 )  Reaction o f fifth  lea f on 12th  day after 
inoculation, showing typical in fectio  n ; ( 4 )  Re- 
action o f fifth  lea f on 12th  day, wilted on 7th  
day a fte r  inoculation, showing small Uredinia 

(p u stu les) in necrotic areas.

give further indications. Though con
trolled mineral nutrient studies have 
demonstrated that the reaction symp
toms can be changed readily, there has 
been no indication that minerals in the 
salts commonly utilized by higher plants 
can enter into the rust metabolism, 
Gassner (5 ), Doak (3 ). Without un
derstanding more about these relation
ships, the influences of rust on growth 
and yield will be difficult to determine. 
Since the higher yields obtained in the 
present study seem to be associated with 
heavy rust infections and symptoms in
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dicating greater susceptibility, it appears 
that consideration of rust-tolerance fac
tors in the evaluation of yield response 
would be essential in determining the 
amount of damage under field condi
tions.

Summary

Modification in the amount of leaf 
rust infection was dependent on both 
the nutrient condition of unfertilized 
soils and the type of applications. In
crease in amount of rust was in general 
associated with combinations of ferti
lizer tending toward high nitrogen bal
ance relative to either or both phos
phorus and potassium.

Increases in the chlorotic and necrotic 
symptoms during the growth period of 
wheat, especially during the period 
following heading, were associated with 
low nitrogen relative to either or both 
phosphorus and potassium. A necrotic 
symptom following a period of low 
moisture and high temperature occurred 
with late rust infections on two sus
ceptible varieties and apparently re
sulted from one or more periods of 
temporary wilting.

In a comparison of four wheat varie
ties differing in rust susceptibility, and 
during a season of moderately heavy 
rust infection, general growth responses 
due to fertilization indicate that rust- 
tolerance increases as the average ex
pressed symptoms approach so-called 
high susceptibility. Regardless of the

South Carolina’s Approach
( From

Such a system should lead to the de
velopment of every surface water re
source to its fullest potential.

Such a system should also promote 
wise land development and use. No 
longer would a user have to own ripar
ian lands to acquire water. A site 
better suited for a particular use could 
be developed without regard for its 
immediate proximity to water. Through 
judicious allotment of water rights, the

original nutrient balance of the soil at 
the three locations, these varieties 
showed high, though not always maxi
mum, yields when the rust reaction 
approached the most susceptible, and 
probably maximum rust-tolerant, con
dition as indicated by the external symp
toms. Fertilization practices which re
sult in the most favorable yield response 
would thus be expected to portend less 
relative damage by this rust.
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to New Water Management
page 17)

Board of Water Commissioners could 
aid in this development, yet afford 
adequate protection to existing estab
lished uses.

Adoption of legislation such as the 
proposed bill would mean less waste of 
the State’s water resources. The sup
plying of a useful industry or a well- 
recognized want would become the 
yardstick for allotment of water under 
the new legislation. No longer would
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the use of water be limited by the old 
rule that the same amount and quality 
of water now flow through the land. 
Subject to the judgment of a Water 
Board, a person might obtain as much 
water as he needs subject only to pro
vision of water to established uses. In 
this manner the Water Board could pre
vent millions of gallons of water flowing 
unused to the ocean—millions of gal
lons that in the past served only a few 
water-users and in the future would 
serve a great many. By careful plan
ning, a Water Board could permit 
seasonal storage and orderly with
drawals of water down the length of 
the stream so that no needed water 
would flow unused into the ocean. 
This type of planning, coupled with 
anti-pollution and other quality con
trols, would encourage the return of 
water to streams and rivers for repeated 
use over the length of the water course. 
With such a combined quantity and

quality law, South Carolina would 
have a system of apportionment for 
water that recognizes the changing 
needs of the times.

Such a law would enable South Caro
lina or any other state, to marshal its 
forces for a concerted study and man
agement of its water resources. The 
technical staff possible on a state level 
could assemble continually, in coopera
tion with private and public groups, a 
wealth of information on water re
sources and make it available for those 
who wish to make plans and carry out 
water conservation programs.

Closely connected to the problem of 
surface water is that of ground water— 
nature’s underground reservoirs that 
feed our wells and streams. It is a 
technical problem, but one that the 
Water Board’s staff could be prepared 
to handle in due course, after appro
priate authorization by the General 
Assembly.

Soil Tests Are Influenced by Field Conditions . . .
(From page 14)

soil as to its flushing effect on the 
soluble salts. This flushing effect is 
caused by the surplus water moving 
down through the surface layer during 
heavy rains and moving upward again 
with surface evaporation, leaving the 
dissolved salts at or near the surface.

These salts influence the conductivity 
of the soil and the test for certain solu
ble elements, and usually lower the 
pH. This influence will be greatest 
where there is an accumulation of fer
tilizer salts in the soil. Thus the pos
sible influence of fertilizer salts should

T able II.— T h e  I n flu en c e  of R esidual F ertilizer  S alts on S e v e r a l  of t h e  S oil
T e st  R eadings

Plot No.

Salt Concentration* pH Reading Nitrate Reading**

A B C A B C A B C

1 ................................... 45 26 180 5 .5 5 .5 4 .7 11 9 63
2 ................................... 41 26 135 5 .9 5 .8 5 .0 13 9 63
3 ................................... 41 26 125 5 .9 6.1 5.1 11 6 46
4 ................................... 70 23 180 5 .7 5 .8 4 .8 11 8 78
5 ................................... 45 30 120 6.1 6.1 5 .2 13 11 42
6 ................................... 60 30 180 5 .4 5 .4 4 .8 13 12 5S
7 ................................... 48 37 180 5 .8 5 .8 5 .0 15 13 78

* Micromhos (Specific Conductance), with a soil-watcr ratio of 1:1. 
** Parts per million in air-dry soil.
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be taken into consideration more in 
the summer and fall than during the 
winter and early spring. For this rea
son we recommend that most of the 
sampling be done in January, Febru
ary, and March before spring fertilizer 
has been applied and after most of the 
soluble salts from the previous year’s 
fertilization have been removed from 
the soil by the winter cover crops. At 
this time of year the amount of mois
ture in the soil at time of sampling 
will make little difference in the soil 
test.

The samples of soil for the analyses 
shown in Table I were taken from a 
25 X  30 foot block of land on the 
sampling dates shown. The soil was 
a Sassafras sandy loam. No fertilizer 
was added and no plants were grown 
on the soil. As the data indicate, there 
was no seasonal fluctuation in pH; and 
where there was a lowering of the pH,

it was accompanied by an increased 
salt concentration and a corresponding 
increase in nitrates. This movement 
of soluble salts in the soil and its influ
ence on the soil tests should be con
sidered at all times by those taking 
samples and making recommendations.

Samples B and C (Table II)  were 
taken from potato plots the day of 
digging. The B samples were taken 
before digging from between the rows 
largely away from the fertilizer influ
ence, while the C samples were taken 
in the row behind the digger. The 
marked differences in the readings give 
some idea of the difficulty of getting a 
representative sample under such con
ditions and the possibility of getting an 
erroneous picture of the soil fertility. 
The A samples taken in February be
fore potatoes were planted or fertilizer 
added show tests similar to the B sam
ples taken in July between the rows.

T able I I I .— T h e  I n flu en c e  of a O n e- T on-P er-A cre Application of H ydrated L im e  
and F in e  and C oarse L im esto n es  on th e  S oil R eaction of F ive C oastal P lain 
S o ils  (S urface and S u bso il)

pH Hydrated
Limestone

Soil type
before
lime

added

lime
Fine* Coarse*

2
wks.**

48
wks.**

2
wks.**

48
wks.**

2
wks.**

48
wks.**

Sassafras Sandy Loam
Surface..................................... 5 .4 7 .4 6 .7 6 .4 6.1 6.1 5 .8
Subsoil..................................... 4 .9 7 .7 6 .9 6 .6 7 .0 6 .0 6 .3

Lenoir Silt Loam
Surface..................................... 5 .2 7 .3 6 .8 6 .5 6 .6 6 .0 6 .0
Subsoil..................................... 5 .1 6 .9 5 .9 6 .4 6.1 5 .8 5 .5

Bayboro Silt Loam
Surface..................................... 5 .0 5 .6 5 .3 5 .3 5 .0 5 .3 5.1
Subsoil..................................... 4 .6 5 .4 5 .0 5 .2 5.1 5 .0 4 .8

Bladen Silt Loam
Surface..................................... 6 .0 7 .8 7.1 7.1 7 .0 7 .0 6 .8
Subsoil..................................... 5 .0 6 .7 6 .0 6 .3 6 .2 5 .6 5 .6

Norfolk Fine Sandy Loam
Surface..................................... 5 .8 8 .3 8 .0 7.1 7 .2 7 .0 6 .8
Subsoil...................................... 5 .5 8 .1 6 .4 7 .6 7 .3 7 .5 6 .2

* Fine limestone 80% through 200 mesh, coarse limestone 56% through 60 mesh. 
** Soils wetted to 25% above moisture equivalent once each week.
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The time, type, amount, and method 
of previous application of lime can in
fluence the soil test. If the lime is not 
thoroughly mixed with the soil, and 
this usually takes several years, it is 
impossible to get a true picture of the 
soil reaction.

Table III shows the influence of three 
commonly used liming materials on the 
soil reaction of flve coastal plain soils

after 2 and 48 weeks where the lime 
was thoroughly mixed with the soil 
when applied. Note that in practically 
all cases the limestones were as effective 
in raising the pH after 2 weeks as 
after 48 weeks. This indicates that 
the opinion held by some that the lime
stones must remain in the soil several 
months before they become effective 
is not true.

Fertilizers Increase Yield and Prntein Content . . .
(From page 12)

It appears, therefore, that the farmer 
who grows corn for silage need not 
fear that the use of fertilizer will lower 
the feeding value of his silage.

Does Fertilization of Silage 
Corn P ay?

Will it pay to use fertilizers in grow
ing my silage corn? This is a ques

T able I .— Y ields of C orn F orage as D eterm in ed  F rom F ield S am ples and F rom 
C om plete H arvest of U nfertilized  and F ertilized  B locks

Date of 
harvest

Unfertilized Fertilized

Fresh
matter

Dry
matter

Dry
matter

Fresh
matter

Dry
matter

Dry
matter

lb. perct. lb. lb. perct. lb.

Sept. 4, 1947 a.................................. 19,490 19.5 3,800 21,580 19.6 4,230
Sept. 15, 1947 s .................................. 20,590 25.4 5,230 22,190 25 1
Sept. 22, 1947 a.................................. 20,290 27.8 5,640 21,780 27.6 6,010

August 24, 1948 a.............................. 36,020 22.6 8,140 39,040 21.9 8,550
August 31, 1948 a. . 34,210 27 1 9,270 39,290 25 2 9 900
Sept. 7, 1948 a.................................... 31.8 10,430 35,210 31 1 10 950

August 16, 1949 a.............................. 33,850 20.0 6,770 39,510 20.3 8,020
August 23, 1949 a............................ 23 1 7,470 36,550 23 5 8 590
August 30, 1949 a.............................. 32,070 27.1 8,690 36,860 27.1 9,990
Sept. 1, 1949b.................................... 30,400 27.6 8,390 34,510 27.5 9,490

August 29, 1950 a.............................. 22,560 21.5 4,850 31,110 21.6 6,720
Sept. 5, 1950 a.................................. 23.5 ' 5,240 31,550 23 3 7,350
Sept. 12, 1950a.................................. 22,670 26.6 6,030 31,120 26.9 8,370
Sept. 13, 1950b.................................. 20,000 26.6 5,320 29,090 26 5 7,710

August 21, 1951s............................ 24,980 20.7 5,170 32,650 20.4 6,660
August 28, 1951s ................... 26,830 20.5 5,500 36,460 20.6 7,510
Sept. 4, 1951s......................... 27,080 25.3 6,850 35,410 24.2 8,570
Sept. 12, 1951b....................... ??,020 28.2 6,210 29,110 28.0 8,150

* Determinations based on field samples.
b Determinations based upon complete harvest. An adjustment was made in the yield to take into 

account the forage removed in sampling.
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tion which each person must decide 
for himself after obtaining the neces
sary information. As brought out in 
the foregoing discussion, the applica
tion of fertilizers brought about only 
small increases in forage yields when 
the crop was grown on a field already 
well supplied with plant food. On the 
other hand, fairly large increases were 
obtained when the fertilizers were ap
plied to poor soil. Obviously, careful 
soil tests are indicated as a first step 
unless the productivity of a field is 
already known.

It may be calculated from the figures 
in Table I that in the experiment re
ported here, the increases in fresh for
age which resulted from fertilizer use 
were, in the successive years: 1,490 lbs.; 
5,080 lbs.; 4,780 lbs.; 8,450 lbs.; and 
8,330 lbs. While market prices change 
from year to year, the cost of 200 
pounds of 8-8-8 and 200 pounds of 
nitrogen fertilizer may be roughly esti
mated at $15 to $20. Using an esti
mated value for corn forage of $8 to 
$10 a ton, it is apparent that an in
crease of three fourths of a ton of for
age would not pay for the cost of 
fertilizer. On the other hand, the in
crease of more than 4 tons of forage 
which was obtained in each of the last 
two years when the corn was grown 
on poor soil would give a handsome 
profit. Then, too, during these two

years, the protein content of the leaf
stalk portion of the forage was also in
creased—an item of value to the live
stock feeder.

Summary and Conclusions

A five-year investigation was con
ducted to determine the effect of fer
tilizer application at planting time fol
lowed by sidedressing with a nitrogen 
fertilizer at the last cultivation on the 
yield and composition of hybrid corn 
grown for silage. Five hybrids known 
to be high yielding for both grain and 
forage were employed.

Under the conditions of this trial, 
the application of fertilizer to soils 
for the production of corn forage re
sulted in: (1) gains in tonnage of for
age as represented by both ear and 
leaf-stalk fractions; (2) little or no 
change in the proportion of forage 
which consisted of ears; (3 ) little 
change in the protein content of the 
shelled corn except as influenced by 
season; (4 ) an enhanced protein con
tent of the leaf-stalk fraction of the for
age when the crop was grown on soils 
low in available plant food; and (5) 
little change in the fiber content of the 
forage.

(This article is a digest of Bulletin 577, “Yield 
and Composition of Corn Forage as Influenced by 
Soil Fertilization,” published by the Illinois Agri
cultural Experiment Station. The bulletin was 
prepared by K. E. Harshbarger, W. B. Nevens, R. 
W. Touchberry, A. L. Lang, and G. H. Dungan).

Four Tons Alfalfa from 
Seven-year-old Stands

OBODY would expect seven-year- 
old stands of alfalfa to produce 

much hay. But O. J. Attoe and Emil 
Truog, Soil Scientists at the University 
of Wisconsin, harvested alfalfa each 
year from seedings made in 1947, and 
still got as much as four tons to the 
acre each year.

The research men say the secret to

such success with alfalfa is the right 
amount of liming and fertilizer. Tests 
were carried out in Barron County on 
Spencer and Antigo silt loam soils.

The tests began in 1942 with applica
tion of 1500 pounds of 0-20-20 on each 
acre to bring the fertility level up to 
about 75 pounds of available phos
phorus and about 200 pounds of avail
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able potassium per acre. Five to 10 
tons of lime to the acre corrected soil 
acidity.

In the next five years the fields fol
lowed a rotation of corn, oats, and two 
years of hay. With oats, the fields got 
300 pounds per acre of 0-20-20 broad
cast and another 200 pounds per acre 
drilled with the seed.

The rotation was discontinued in 
1947, and the fields have been in alfalfa 
since then. A topdressing of 200 pounds 
per acre of muriate of potash was put 
on in the fall of 1950, 1951, and 1952. 
Some plots were left unfertilized and 
unlimed to serve as comparison plots.

Cossack alfalfa was used in these 
tests, as there is no wilt problem in Bar
ron County. However, Attoe says that 
with an adapted variety—wilt resistant 
if necessary—together with a good fer
tilization and liming program on soil 
at least fairly well drained, these re
sults could be duplicated anywhere in

Wisconsin.
Lime and fertilizer costs for the six 

years of continuous alfalfa production 
have run about $75 an acre. During 
this time, some 22 tons of alfalfa per 
acre were taken from the field. This 
means the cost of lime and fertilizer 
was only about $3.40 per ton of hay. 
Farmers who use manure on their fields 
could lower this cost, the researchers 
say. Because of the carry-over effect of 
the lime and fertilizer, cost of establish
ing alfalfa on these fields in the future 
shouldn’t be more than about one third 
the cost of the original establishment, 
Attoe and Truog say.

The tests have also shown that lime 
increases the availability of phosphorus 
naturally present in the soil. Because 
of this, the researchers say that 1,000 
pounds per acre of 0-10-30 would do the 
job as well as 1,500 pounds of 0-20-20. 
This would reduce the fertilizer cost 
about 40 per cent.

Test Soil Before 
Topdressing Alfalfa

TE ST  your soil before you apply fer
tilizer topdressing to your alfalfa 

fields. Tests will show whether your 
soil needs the fertilizer and will also 
serve as a guide to the kinds and 
amount of plant food needed.

Many soils do not have enough plant 
food to grow good alfalfa, according to 
C. M. Linsley, Extension Soils Special
ist at the University of Illinois College 
of Agriculture. Where fertilizers have 
not been applied before the alfalfa was 
seeded, they can be put on after the first 
cutting has been removed. This top- 
dressing will usually give yields a good 
boost.

Fields that need potash can be top- 
dressed safely after a cutting has been 
removed, Linsley says. The potash will 
not burn the new growth if the leaves 
are dry. If leaves are wet with dew or

rain, however, some of the potash will 
stick and burn spots on them.

Phosphorus applied after the first cut
ting will also give a worth-while in
crease in yield on soils needing phos
phorus. But it will not give as good 
results as when applied ahead of the 
seeding

Alfalfa will not need nitrogen fer
tilizers as a topdressing, Linsley says. 
Alfalfa serves as a nitrogen factory and 
will fix much of the nitrogen it needs 
from the air. If nitrogen fertilizers are' 
added, however, the legumes will use 
this nitrogen rather than fixing the ni
trogen from the air.

There is no one fertilizer that is best 
to use for alfalfa in all cases, Linsley 
advises. Your soil tests will tell you 
the best kind of fertilizer for your al
falfa, and also the amounts needed.
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Land! Water! People!
(From page 26)

ment Station are typical of what is being 
done by experiment stations generally. 
Already worth-while results have been 
secured in the South Carolina tests, for 
in a period of three years the yield of 
corn was more than doubled, and cotton 
and tobacco yields increased 41 and 44 
per cent, respectively, from additional 
water applied to the growing crops.

The South Carolina Extension Serv
ice, through its corps of trained special
ists and county agents, is rendering 
great service to farmers by taking to 
them the results of this research through 
demonstrations in the proper use and 
conservation of water. The activities 
in South Carolina have been greatly 
encouraged by grants made to Clemson 
College by W. B. Camp, a native son 
of the State and graduate of the insti
tution, who migrated to California 
some years ago where he became a 
highly successful farmer.

Farmers cooperating with soil con
servation districts are demanding more 
and more assistance from soil conserva
tion technicians assigned to cooperate 
with and assist districts with their soil 
and water conservation problems.

In the Lancaster (South Carolina) 
District, for instance, there had been 
constructed up to June 30, 1954, a total 
of 763 farm ponds of all kinds. But 
during the month of July, largely as 
a result of the unprecedented drought, 
35 more were built under the direction 
of technicians assisting the district. 
Think of it, almost 5 per cent as many 
built in one month as in the several 
years the district has been in existence!

In recent months the calls for assist
ance in the solution of water problems 
—largely to locate and develop sources 
of supply for stockwatering and for ir
rigation—have been so great as to re
duce materially the assistance soil con
servation technicians could render in 
other types of soil and water conserva

tion.
The concern of farmers and others 

about these problems is resulting in the 
development of interest in modernizing 
state water laws throughout the coun
try. Many states are giving attention 
at this time to the inadequacy of their 
present laws now that water has as
sumed such an important place in our 
economy. Soil conservation district 
supervisors have taken the lead in many 
states in this movement. They have 
had the assistance of numerous federal, 
state, and local agencies and groups.

We have plenty of water in the 
humid regions of our country if we can 
just learn how to use it. And the sup
ply is being constantly replenished 
through rainfall. With an average rain
fall up to four feet—enough to swim 
in—on every acre of land in the eastern 
part of the United States, there should 
be no shortage of water. And there 
will be none if we but recognize the 
need for action and plan accordingly. 
We must learn to store water when 
it is in abundant supply so that it will 
be available when needed later on. 
Water can be stored within the soil by 
proper treatment and management to 
increase its absorptive power. Also, it 
can be stored above ground in properly 
constructed artificial ponds or lakes.

The unplanned, uncoordinated, and 
unrestricted use of water will lead to 
difficulty just as will the unwise use of 
any natural resource. Let us recog
nize, therefore, our dependence upon 
water, even as we recognize our de
pendence upon the land. Both must be 
conserved for our use when and as 
needed. We must realize that without 
a productive soil, abundantly watered, 
we cannot continue to eat well, cannot 
continue to have plenty of clothes to 
wear, cannot continue to exist as a 
strong and vigorous people.
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Drought
(From page 8)

tility and (b) excesses of temperature. 
When they are the latter they represent 
little that we can do to offset the dam
age. As the former, or shortages of 
fertility, their disasters are not neces
sarily mitigated if we merely apply 
water. Soils made both deeper in struc
ture required for water storage, and 
more fertile also to that depth, will les
sen the damage in the drought years 
but will also give bigger yields in years 
of no drought. When once we appre
ciate the soil as a factor in the drought, 
then we can use the years of no such 
damage to build the soil fertility for 
less of disaster from the drought when 
it occurs. Fertility is the major means 
of managing the soil to mitigate 
drought damage, and to give bigger re
turns in crops also when there is no 
drought.

Heat Wave Is Disaster to Animals 
Also According to Their Nutrition

The heat wave of 1954 was disastrous 
to animals in Missouri as well as to 
plants, according to the reported deaths 
of poultry and rabbits from the exces
sive temperatures. The mounting tem
peratures correlated with increasing 
numbers of deaths of experimental rab
bits on grain coupled with hay grown 
on soil of different treatments suggested 
that the nutrition of the animal and not 
the high temperature per se is the factor 
in the fatalities associated with the heat.

Seven lots of nine rabbits each, sep
arated from the larger original stock, 
were fed on wheat of a single lot and 
on timothy hays grown on soil given 
different treatments. These were: (1 ) 
Full fertilizer treatment; (2 ) this sup
plemented by copper; (3 ) by boron; 
(4) by cobalt; (5 ) by manganese; (6) 
by zinc; and (7) by all these trace ele
ments.

With the mounting temperatures of 
the drought and heat wave, many of the

experimental rabbits died and replace
ments were made from the remaining 
original lot (which had suffered no heat 
fatalities) at the weighing date after a 
fortnight. Those in the original lot 
were fed on the same wheat as the 
experimental lots, but the roughage of 
the former was green grass growing on 
soil fertilized with rabbit manure. Dur
ing the period June 11 to July 17, 1954, 
a total of 57 rabbits died on the timo- 
thy-wheat ration, while in the same 
room there were no deaths of the orig
inal lot remaining on their wheat- 
grass ration and tolerating the same 
heat wave. This represented maxima 
ranging from 88 to 113°F. and a mean 
maximum of 99.4 degrees during the 
fortnight closing with July 17.

On that date the wheat-timothy hay 
ration was supplemented with 10 gm. 
per rabbit per day of commercial dried 
milk powder. No more deaths occurred 
during the extension of the experiment 
for nine more days. During that time 
maximum daily temperatures ranged 
from 89 to 111°F. with a mean maxi
mum of 98.2°F .

A repeat of this test was started July 
26 using corn, oats, and wheat in equal 
parts by weight along with the same 
timothy hay. This trial exhibited again 
the fatalities with the high temperatures 
until August 23 when the feeding of 
the timothy hay was discontinued and 
replaced by red clover hay. No deaths 
occurred during the extension of the 
test with red clover hay from August 23 
to September 6, during which the max
ima of temperatures ranged from 79 to 
102° with a mean maximum of 97.6 
for those 14 days. For the fortnight 
preceding the date of change to red 
clover, the maxima ranged from 70 to 
98°F. with a mean maximum of 82.5° 
F. With the close of this test there 
were still eight rabbits left of the orig
inal lot kept on the wheat-grass ration
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during the entire summer among which 
no fatalities whatsoever occurred as a 
result of the heat wave of record-break
ing temperatures.

These disasters, ascribed to drought 
as mainly a water shortage in the soil 
allowing the increasing insulation to 
raise the temperature to excessive de

grees, represent differing fatalities ac
cording to nutrition of either plant or 
animal. They suggest hope in our ef
forts for their mitigation in some de
gree, when viewed less as rainfall short
age and heat waves beyond our control 
and more as nutrition coming via the 
soil.

Watersheds
(From page 5)

federal forces in respect to advancing 
plans. All this and a bit more red 
tape must be unraveled before any 
actual spade work is started. First, the 
kinds, amounts, and costs of proposed 
works must be mutually agreed on be
tween the parties to the deal and the 
USDA technicians. Second, when this 
is completed, they get together again 
and try to agree on some division of the 
expected costs. There seems to be no 
figure given in percentages covering 
the allowable shares to be borne by 
either the federal government or the 
local watershed group

But this isn’t the end of the cautious 
approach to real business. Third, when 
these shares are agreed upon and the 
preliminary work plan is o. k., the 
whole thing is submitted to the chief of 
the Soil Conservation Service. He is 
required to throw the whole plan open 
to inspection and appraisal at the hands 
of the U. S. Army engineers and the 
specialists in reclamation in the De
partment of the Interior. They have 
60 days to look into it. Then not to 
be caught short, the plan is also sent 
to the state agency or the governor to 
review it again.

When the “tattered” plan bearing 
numerous thumb prints is at last 
bundled back to the desk of the Secre
tary of Agriculture (or some man Fri
day who represents him) what happens 
to it? After a leisurely inspection to 
see that all the dots are dotted and all 
the p’s and q’s are legible, and all im

portant signatures are affixed, the fellow 
who bears this end of the load for Mr. 
Benson quietly sends it on to the White 
House. After a brief interval, the 
President’s staff makes note of it for 
their files and probably keeps a dupli
cate copy, and then forwards the whole 
shooting match on to Congress.

Still it’s not through the woods yet. 
The law says that 45 days of official 
Congressional session must pass by 
before any watershed jobs that involve 
the use of federal funds may be under
taken.

The matter of making legal contracts 
bobs up as a puzzle in some respects. 
It isn’t feasible to plunge ahead any
where unless this question of legal con
tract rights is secure. Not all states 
permit soil conservation districts or 
similar quasi-public groups to enter into 
contracts for building dams and reser
voirs. Hence the state’s attorney-general 
will often be asked to look at this situ
ation first. Several states, it is believed, 
must get busy and pass some new en
abling laws if the watershed projects 
are to be undertaken.

If they do possess the contractual 
power, they are obliged to use the same 
basis for bidding as the USDA pro
vides. All contract work must be done 
according to specifications fully ap
proved by USDA people, and not a cent 
of money will be paid to contractors 
for unauthorized work or any jobs per
formed outside of the approved con
tract terms.
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Now for the other law, the one that 
touches the individual farmer who 
wishes to do his part to help improve 
the water conservation picture and at 
the same time make his farm more 
productive. The fact that this law pro
vides for the insurance of all approved 
loans by the Farmers Home Adminis
tration encourages the advent of private 
capital into conservation measures and 
reduces the reliance upon the funds of 
the federal government.

It has been pointed out that based 
on experience with such legislation in 
17 Western States, the rate of repay
ment of such loans will be fairly high. 
As of last June, they report, nearly 
eleven million dollars had come due 
in this way, and slightly over eleven 
million had been received from bor
rowers.

W HO gets these loans is something 
that the wisdom and judgment of 

the three FHA committeemen in every 
county must determine. At least two 
out of the three must be active farmers.

Their task is not entirely an easy 
one. Just because they know the ap
plicant by his first name or went to 
school with him away back when— 
that’s no criterion. The one who gets 
the loan must be known by the com
mittee to be enough of a farmer to 
indicate he has fairly sound prospects 
of handling the operations well. But 
the main idea is to locate a farmer who 
possesses such practical qualifications 
but who cannot get the credit advanced 
to him locally from private and coopera
tive sources on fair and reasonable 
terms. No doubt this ruling will admit 
lots of young fellows with good farm 
backgrounds who have not established 
credit with their lending agencies.

As a sort of side issue, loans are also 
open to nonprofit associations that are 
mainly engaged in furnishing their 
members services related directly to soil 
conservation, or forms of water con
servation, including drainage.

When the FHA committee nods its

Time Proven LaMotte 
Soil Testing Apparatus
LaMotte Soil Testing Service is the 
direct result of 30 years of extensive 
cooperative research with agronomists 
and expert soil technologists to provide 
simplified soil testing methods. These 
methods are based on fundamentally 
sound chemical reactions adapted to 
the study of soils, and have proved to 
be invaluable aids in diagnosing defi
ciencies in plant food constituents. 
These methods are flexible and are 
capable of application to all types of 
soil with proper interpretation to com
pensate for any special soil conditions 
encountered.

Methods for the following are available 
in single units or in combination sets:
Ammonia Nitrogen Iron
Nitrate Nitrogen pH (acidity & alka-
Nitrite Nitrogen Unity)
Available Potash Manganese
Available Phosphorus Magnesium
Chlorides Aluminum
Sulfates Replaceable Calcium

Tests for Organic Matter and Nutrient 
Solutions (hydroculture) furnished only 
as separate units.

LaMotte Combination 
Soil Testing Outfit

Standard model for pH, Nitrate, Phos
phorus and Potash. Complete with 
instructions.

Illustrated literature will be sent upon 
request without obligation.

LaMotte Chemical 
Products Co.

Dept. BC Towson 4, Md.
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approval, the borrower signs certain 
hefty documents as usual and takes his 
loan from the bank, fully insured. He 
may dip into it to pay cash for his 
materials, equipment, and hired serv
ices insofar as they apply to the estab
lishment of soil and water conservation 
practices.

S OME of the jobs to be undertaken 
with these loans would include 

building or repairing dikes, terraces, 
and ponds, the renovation and fertiliz
ing of pastures, tree planting and sim
ilar combined soil-water conservation 
measures; and for purely water conser
vation matters, such items as tanks, 
cisterns, wells, irrigation and pumping 
apparatus and the like.

No annual recurring operating costs 
for farming are to be recognized under 
these loans. It won’t be permissible, 
for example, to buy and apply fertilizer 
and lime in the growing of any regular 
food and feed or fiber crops, and draw 
on the loan to pay for it. Neither may 
any of this loan money be used to 
setde some prior debt or any existing 
notes.

The official rate of interest charge
able to a borrower on the insured loans 
is four per cent on the unpaid balance 
of the principal. He will also be asked 
to pay in advance each year a charge of 
one per cent as the loan insurance 
coverage, also based on the unpaid 
principal.

The outlook seems to be that ample 
private credit will be available in most

states to satisfy the likely demand by 
farmers for the maximum amount that 
the law allows to be loaned each year, 
or twenty-five million dollars.

When a borrower is able to refinance 
his loan on the basis of the remaining 
unpaid balance, he will be expected to 
try and get this done through private 
sources at reasonable terms. From ex
perience it is felt that the average in
dividual loan will be somewhere near 
$3,000 to $5,000, and those for asso
ciations probably about ten or fifteen 
times as much—with a loan limit to 
them of $250,000. No individual farmer 
may get more than $25,000.

It is understood that sound farm and 
home plans will be mixed into this 
picture to some extent for those who get 
loans for major farm adjustments. At 
any rate, the borrower is not apt to try 
to rely on his own knowledge and skill 
to install the improvements he con
templates to put in with his loan. 
This means he will stick fairly close 
to the types of soil and water conserva
tion practices which have been tested 
and recommended by the State Exten
sion Service and the Soil Conservation 
Service.

It will take time. All these well- 
visioned ways to get the kind and scope 
of solid and lasting conservation meas
ures into being should, if well managed, 
add much to our natural resources. 
They aim to save farms and forests and 
stop floods. They may represent a 
great step forward for this generation.

Jackson B. Hester Agricultural Research Laboratories
announce the following services:

SOIL TESTING  
PLANT ANALYSES
LEACHING FRAM ES (Loss o f fertilizer by heavy rainfall) 
CONSULTANTS ON ALL AGRICULTURAL PROBLEMS

Elkton, M aryland Telephone: 1 2 1 3
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What’s new in Naugatuck-)^

untreated weed-choked 
cucumber plants

cucumber plants 
treated at seeding 

w ith  Alanap-I

ALANAP-I saves vine crop growers 
up to $I50 Per Acre

E xten siv e  field te s ts  prove th a t N a u g a tu ck ’s new herbicide, 
Alanap-1, can save growers of cucumbers, melons and squash count
less dollars by practically eliminating hand weeding.

One experim ent reveals th a t curcurbit yields were actually  
doubled by a pre - emergence application o f Alanap-1. “Plants in 
untreated rows were severely stunted by weed competition before the 
fields could be cultivated and hoed, whereas treated rows were still 
not suffering. . .  two months after planting.”

As a pre- or post-emergence weed killer, Alanap-1 gives excel
lent control of a wide variety of weeds, is non-hazardous to humans 
and animals, easy to apply, low in cost, and safe on recommended 
crops which now include asparagus.

\ f  One in a series of advertisements demonstrating Naugatuck’s continuing 

effo rt to introduce new and better products for agricultural and related uses.

N a u g a tu c k  Chem ical-^
Division  of U n ited  States Rubber C o m p an y  

ELM STREET, NAUGATUCK, CONNECTICUT

producers of seed protectants, fungicides, m iticides, insecticides, growth  
retardants, herbicides: Spergon, Phygon, Aram ite, Synklor, MH, Alanap.
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FREE LOAN OF EDUCATIONAL FILMS

The American Potash Institute will be pleased to loan to educational 
organizations, agricultural advisory groups, responsible farm associa
tions, and members of the fertilizer trade the motion pictures listed 
below. This service is free except for shipping charges.

FILMS (AtL 16 MM. AND IN COLOR)

The Plant Speaks Thru Deficiency Symptoms (Sound, running time 25 min. 
on 800-ft. reel.)

The Plant Speaks, Soil Tests Tell Us Why (Sound, running time 10 min. on 
400-ft. reel.)

The Plant Speaks Thru Tissue Tests (Sound, running time 14 min. on 400-ft. reel.) 
The Plant Speaks Thru Leaf Analysis (Sound, running time 18 min. on 800-ft. reel.) 
Save That Soil (Sound, running time 28 min. on 1200-ft. reel.)
Borax From Desert to Farm (Sound, running time 25 min. on 1200-ft. reel.)
Potash Production in America (Sound, running time 25 min. on 800-ft. reel.)
In the Clover (Sound, running time 25 min. on 800-ft. reel.)
In Canada: The Plant Speaks Thru Deficiency Symptoms 

The Plant Speaks, Soil Tests Tell Us Why 
The Plant Speaks Thru Tissue Tests 
The Plant Speaks Thru Leaf Analysis 
Borax From Desert to Farm 
Potash Production in America

DISTRIBUTORS

Northeast: Educational Film Library, Syracuse University, Syracuse 10, N. Y.
Southeast: Vocational Film Library, Department of Agricultural Education, 

North Carolina State College, Raleigh, North Carolina.
Lower Mississippi Valley and Southwest: Bureau of Film Service, Department 

of Educational Extension, Oklahoma A & M College, Stillwater, Oklahoma.
Midwest: Visual Aid Service, University Extension, University of Illinois, Cham

paign, Illinois.
West: Department of Visual Education, University of California, Berkeley 4, 

California.
Department of Visual Education, University of California Extension, 405 

Hilgard Ave., Los Angeles 24, California.
Department of Visual Instruction, Oregon State College, Corvallis, Oregon. 
Bureau of Visual Teaching, State College of Washington, Pullman, Wash

ington.
Canada: National Film Board, Ottawa, Ontario.
For the Province of Ontario: Distribution Services, Ontario Agricultural College, 

Guelph, Ontario.
IMPORTANT

Requests should be made well in advance and should include informa
tion as to group before which the film is to be shown, date of exhibition 
(alternative dates if possible), and period of loan.

Request bookings from your nearest distributor.
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AVAILABLE LITER A TU R E

The following literature on the use of fertilizers in profitable soil and 
crop management is available for distribution. We shall be glad to send 
these upon request and in reasonable amounts as long as our supply lasts.

Reprints
2 8 -1 2 -4 5  Better Corn (M idw est) (C ircu lar) 
F -3 -4 0  W hen Fertilizing, Consider Plant-food 

Content o f Crops 
S -5 -4 0  W hat is the M atter with Y our S o il?  
Y -5-43  Value &  Lim itations o f Methods o f 

Diagnosing P lant Nutrient Needs 
A-1 -4 4  W hat’s in  That Fertilizer B ag? 
Q Q -12-44  L eaf Analysis— A Guide to Better 

Crops
P -3 -4 5  Balanced Fertility  in the O rchard 
Z -5-45 A lfalfa^—The A ristocrat
0 0 - 8 - 4 5  Potash Fertilizers Are Needed on 

Many Midwestern Farm s
Z Z-11-45 F irst Things F irst in  Soil Fertility  
T -4 -4 6  Potash Losses on the Dairy Farm  
Y -5 -4 6  Learn Hunger Signs o f Crops
1-2-47 Fertilizers and Human Health 
T -4 -47  Fertilizer P ractices fo r P rofitable

Tobacco
T T -1 1 -4 7  How D ifferent P lant Nutrients In 

fluence P lan t Growth 
V V -11-47  Are You Pasture Conscious? 
R -4 -48  Needs o f the Corn Crop 
X -6 -4 8  Applying Fertilizers in Solution 
A A-6 -4 8  The Chemical Composition o f Agri

cultural Potash Salts 
GG-1 0 -4 8  Starved Plants Show T h eir Hunger 
S S -1 2 -4 9  Fertilizing Vegetable Crops 
B B -8 -50  Trends in Soil Management o f 

P each Orchards
I-2 -5 1  Soil Treatm ent Improves Soybeans 
X -8-51  Orchard Fertilization  Ground and

Foliage
B B -1 0 -5 1  Healthy P lants Must Be W ell Nour

ished
II-1 2 -5 1  Pasture Improvement W ith 1 0 -10 - 

1 0  Fertilizer
K K -12-51  Potassium  in  Animal Nutrition 
A-1-52  Research Points the Way to Higher 

Levels o f Peanut Production 
E -2 -52  Ladino Clover— Its M ineral Require

ments &  Chemical Composition 
H -3-52 The Relative M erits o f Inorganic &  

Organic Sources o f P lant Nutrients
0 -4 -5 2  Tom ato Production fo r the Canning 

Industry
Y -1 0 -5 2  The Nutrition o f Muck Crops 
CC -12-52 The L eaf Analysis Approach to 

Crop Nutrition
1-2-53 Sericea Is a Good Drought Crop 
J-3 -5 3  Balanced N utrition Improves W inter

Wheat Root Survival 
K -3 -53  K u d z u  K e e p s  G r o w i n g  D u r i n g  

Droughts
N -4-53 Coastal Bermuda— A Triple-threat 

Grass on the Cattlem an’s Team 
P -4-53  Learning How to Make Profits from 

Sweet Potatoes 
S-5-53  More Cotton on Less Land 
T -5-53  T re fo il Is Different 
W -6-53 The Development o f the American 

Potash Industry

AA -8-53 Strong Roots Make High Corn 
Yields

D D -10-53 Sam pling Soils fo r  Chemical Tests 
F F -1 0 -5 3  Testing and R eclaim ing A lkali 

Soils
11-11-53 The Im portance o f  Legumes in 

Dairy Pastures 
J J -1 1 -5 3  Boron— Im portant to Crops 
M M -12-53 W hite B irch  Helps Restore P ot

ash-Deficient Forest Soils 
B - l -5 4  High-level Fertility  Makes Balbo

Rye Roots More Effective
C -l-5 4  Soil Test Sum maries Can Be o f

Value to Many Groups 
D -l-5 4  Relation o f Potash and Phosphate to 

Cold In ju ry  o f Moore Pecans
I-2 -5 4  Lime and Fertilizer Pay Off 
J -2 -5 4  Feed in the Northeast— Buy It or

Grow it?
K -2 -5 4  Soil and P lant Analyses Increase

Fertilizer Efficiency 
L -2 -5 4  A lfa lfa  Regains Favor W ith Tennes

see Farm ers 
M -3-54 Peanut Production Trends in North 

Carolina
Q -3-54  Fertilize By Test^—Not By Guess! 
R -3 -5 4  Soil Fertility  (B asis  fo r High Crop 

Production )
S -4 -5 4  So You W ant to Grow A lfa lfa?  
T -4 -5 4  The Fertilization & Lim ing o f Penn

sylvania Fru it Soils 
U -4-54 Nutrient Balance Affects Corn Yield 

and Stalk  Strength 
V-4 -5 4  Tung Culture Finds a P lace in South 

Mississippi
X -5 -5 4  F ertilizer Analyses Are on the Move 

— UPWARD 
Y -5 -5 4  Potential o f Fertilizer Use for More 

Efficient Production as Applied to 
Midwest

Z -5-54  Oregon Can Produce More Straw
berries

AA -5-54 The Changing Fertility  o f New 
England Soils 

B B -6 -54  Potash Pays on Forage in New 
England

CC-6-54 F ertility  Increases Efficiency o f Soil 
Moisture

D D -6-54 Surveying C alifornia Citrus with 
L eaf Analysis 

E E -8-54  Red A p p l e s  Require Balanced 
Nutrition

F F -8 -5 4  Apply Fertilizers in Fall For Old 
A lfa lfa , Grass Pasture and Tim - 

othy-Brom e Fields 
G G -8-54 Effect o f Boron on Beets and 

Crops W hich Follow 
H H -8-54 Soil Testing and the Land-Grant 

Colleges
II -8 -5 4  Early and Delayed Grazing o f Al

fa lfa  O rchardgrass and Ladino 
Clover

TH E AMERICAN POTASH INSTITUTE  
1102  16th STREET, N. W . WASHINGTON 6, D. C.
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J l 't * G L ' 3 b u o ' .

W A i m i i e d

The ladies met on a train. “I ’m 
from Boston,” haughtily remarked one. 
“There, breeding is everything.”

“Well, I ’m from St. Louis,” the other 
replied. “We like it there, too, but it’s 
not everything.”

Clancy came home from church on 
Sunday, and upon checking over the 
cash in his pockets, yelled to his wife, 
Maggie, and said: “I ’ve made a terrible 
mistake. I put a five dollar bill in the 
church collection, thinking it was a

_  yyone.
Grabbing his hat he started for the 

door. “I ’ll go and ask Father Murphy 
to give it back to me,” he shouted.

His faithful better half followed and 
comforted him. “Don’t do it, Clancy,” 
she said. “You gave it for a good cause, 
so now t’ell wit it.”

“I ’d ask you for this dance,” said 
the sailor, “but all the cars are oc
cupied.”

# # #

Two Irishmen, meeting one day, 
were discussing local news.

“Do you know Jim Skelly?” asked

“Faith,” said Mike, “an’ I do.”
“Well,” said Pat, “he has had his 

appendix taken away from him.”
“Ye don’t say so!” said Mike. “Well, 

it serves him right. He should have 
had it in his wife’s name.”

The circuit rider was asking the hill
billy girl if he could speak to her 
father.

“Naw, sir,” said the girl, “Daddy’s 
in the pen.”

“Well then,” said the minister, 
“What about your mother?”

“Mamma’s in the county sanitorium,” 
said the girl, “she was seein’ things.” 

“Perhaps I could speak to your 
brother,” said the minister.

“Naw,” said the girl, “he’s away at 
Harvard.”

“Oh,” said the minister, brightening, 
“That’s fine, what is he studying?” 

“He ain’t studying nothin,” said the 
girl, “they’re studying him.”

He—“You have the most adorable
_  yyeyes.
She—“Yes, go on.”
He—“And the most adorable neck.” 
She—“Yes, go on.”
He—“And the most adorable pair 

of—”
She—“You have gone far—”
He—“Arms.”

Company Officer: “You are charged 
with using insulting language to your 
sergeant.”

Private: “Sir, I was only answering 
a question.”

“What question?”
“He said, ‘What do you take me 

for?’ and I told him.”



To Increase Profits..*

&u/e crops 
needed voron!

3 TYPES OF BORATES...
TO CORRECT AND PREVENT 

BORON DEFICIENCY!
SOLUBLE

SLOWLY SOLUBLE

MOULT SOLUBLE

f  * Qvepfftfi)}® needed I  her)/,

%oteiI Fertilizers

fl*numi Bowrrs
WLtMMin

A sodium borate ore concentrate rich in boron— offers the most 
economical source o f  boron for agriculture. This material is suitable 
for Borating  fertilizers or for use as dry application direct to soil. 
Fertilizer Borate is offered in two grades with choice o f  coarse or 
fine mesh. High Grade contains 44%  B203, Regular contains 34% 
B 20 j . Send for Bulletin PF-3.

A natural calcium borate mineral. This slowly soluble lime borate 
is offered for conditions where soils are light and porous, or in 
regions o f  high rainfall. The slow and extended release o f  available 
boron by Colemanite as it weathers is advantageous to cotton and 
boron-sensitive crops which do require boron. Content in B.,03 
ranges from 32% to 35%. Send for Bulletin PF-2.

COLEMANITE
H I O H  G R A D E

HIGHLY SOLUBLE Contains a higher percentage o f  available boron than any com par
able agricultural borate on the m ark et. .  . 20.5%  Boron or 66%  B.,03- 
This material should be applied as a spray or dust, directly to the 
foliage o f  crops. Polybor-2 is com patible with insecticides and fungi
cides currently in use and may be applied in the same solutions in 
the established routine culture o f  crops. Send for Bulletin PF-4.

Write today for Bulletins:
AUBURN. ALABAMA -  1st National Bank Building 
PORTLAND, OREGON -  1504 N.W. Johnson Street 
HOUSTON, TEXAS -  1503 Hadley Street 
CALGARY, ALTA., CANADA -  2031 Fortieth Ave., S.W.

PACIF IC COAST B O R A X  CO.
D IV IS IO N  O F  BO RA X  C O N S O L ID A T E D . L IM IT E D

*90 SHATTO PLACE. LOS ANGflKS, CALIP. • 10* P A M  AVI., NEW TO M  CITT

MANUFACTURERS OF FAMOUS "2 0  MULE TEAM”  PACKAGE PRODUCTS
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THE PLANT 
SPEAKS

7f four-reel series of 16 mm., sound, color films 
which may be booked independently or in 

any combination. They may be used to best ad
vantage when shown at least one day apart and 
in the following sequence:

T H E  P L A N T  S P E A K S  T H R U  D E F I 
C IE N C Y  SY M PT O M S pictures soil deple
tion, erosion, and deficiency symptoms on 
plants. (Running time 25 min. on 800-ft. 
reel.)

T H E  P L A N T  S P E A K S , S O IL  T E S T S  
T E L L  US W H Y  depicts taking soil samples 
on the farm  and the interpretation of soil 
tests. (Running time 10 min. on 400-ft. reel.)

T H E  P L A N T  S P E A K S  T H R U  T IS S U E  
T E S T S  shows the value of tissue testing and 
the procedure for testing plant tissues in the 
field. (Running time 14 min. on 400-ft. reel.)

T H E  P L A N T  S P E A K S  T H R U  L E A F  
A N A LY SIS evaluates leaves in plant growth 
and leaf analysis in determining fertilizer 
needs. (Running time 18 min. on 800-ft. reel.)

W e shall be pleased to loan these films to agri
cultural colleges, experiment stations, county 
agents, vocational teachers, responsible farm  
organizations, and members of the fertilizer 
trade.

OTHER 16MM. COLOR FILM S AVAILABLE
In the Clover Save That Soil
Potash Production in Borax from Desert

America Farm

IM PO R T A N T
Requests for bookings should be 

made through the distributors as 
listed on page 54 of this issue.

American Potash Institute
1102 Sixteenth Street 
Washington 6, D. C.
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The Whole T ruth — N ot Selected T ruth  
R. H. S t in c h f ie l d ,  Editor

Editorial Office: 1102 16th Street, N. W., Washington 6, D. C.

VOLUME X X X V III NO. 10

T a b l e  o f  C o n t e n t s ,  D e c e m b e r  1 9 5 4
Was Youth So Long Ago?

Jeff Lao\s Bac\ Over the Years
Alfalfa in Mixtures for Pasture, Silage, and Hay 

R. E. Blaser Has Proof for His Recommendations
New Varieties Contribute to Wheat Production
in North Carolina

G. K. Middleton Describes Them
Potassium Affects Growth of Stocks

Garth A. Cahoon and Duane 0 . Crummett Report 
the Evidence

Agriculture— From the Chemical Viewpoint
Erwin J. Benne Discusses the Role o f Essential Elements

Systematic Soil Testing Points the Way 
J. E. Milligan Tells Progress Made in Nova Scotia

Physical Condition of the Soil Affects
Fertilizer Utilization

R. B. Alderfer Sees an Important Relationship

Economical Use of Fertilizer in North Carolina
E. R. Collins and L. S. Bennett Record 
Good Results Obtained

The American Potash Institute, Inc.
1102 16th Street, N. W., Washington 6, D. C.

Member Companies: American Potash & Chemical Corporation
Duval Sulphur & Potash Company 
Potash Company of America 
Southwest Potash Corporation 
United States Potash Company

Washington Staff
H. B. Mann, President 
J. W. Turrentine, President Emeritus 
J . D. Romaine, Vice Pres, and Secy. 
R. H. Stinchfield, Publications 
Mrs. H. N. Hudgins, Librarian

Branch Managers
S. D. Gray, Washington, D. C. 
J. F. Reed, Atlanta, Ga.
G. N. Hoffer, Lafayette, Ind.
M. E. McCollam, San Jose, Calif.
E. K. Hampson, Hamilton, Ont.
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L o o k i n g  M tack  • .  •

Was Youth So Long Ago?

|"N those carefree times of 40 years ago, he said that he walked that 
same old street every day but Sunday, twice uptown and twice 

returning. He said he was then more confident and daring, that 
he thought his job was the greatest one in the world for him, and 
his new wife was the most wonderful of any in the universe. So 
that made every day like Christmas. Subsequently he discovered 
in a gradual way that his job was not quite the glorious opportunity 
he had imagined, and that making every day into Christmas takes 
a lot of doing as well as dreaming and preparing, with the well- 
banked embers of hope and pride to keep that spirit burning.

But still and all, he snuggled under 
his coat a heart made warm and joyous 
by that part of his life which never 
gave him bitterness or disappointment 
—the faith and courage and constancy 
of the same steadfast companion. Morn
ing, noontime, and eventide—always a 
spot to call “home.”

His street was a regular small-town 
thoroughfare, not paved at all with 
clouds and billows of foam—as one 
would suppose from the lightness and 
bounce in his eager feet. It passed

through five or six solid blocks of those 
double and triple railroad flat style of 
“income-producing residences.” They 
were mostly well built by artisans of re
pute and pride of craft, who used the 
best of materials in times when quality 
and pains counted most.

Signs of household activity and 
home tasks and pleasures greeted him 
in his daily walks. In the spring, it 
was house-cleaning duties he observed, 
women with pails, mops, brooms, dust
ers, and beaters, laying it on the line

3
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for sanitation and neatness. Devoted 
gardeners glanced up from their spad
ing to speak about the weather or the 
choice of seeds. Others labored in pro
test at the hanging of the screens, the 
moving of the parlor stoves, and dis
posal of the rubbish.

IN summertime, folks sat out there 
on the wide front porches or in 

wooden kitchen chairs at the outer 
edges of the sidewalks, ready to talk 
“thermometer.” The denizens of that 
zone had no waiting motor cars to 
whisk them far from the sweat and 
smoke of the town, no radios and tele
vision to beguile their hours of ease. 
Cheery chats with close neighbors, con
ning the six-page daily ( “too many 
patent medicine ads”) and amusing the 
kids with kites or hoops—provided 
their solace in summer. These and the 
scissors grinder with his swinging bell 
or the organ grinder with his penny- 
clutching monkey were street diversions 
of those old contented commoners.

In the tangy autumn, old and young 
busied themselves with leaf raking and 
burning, the pungent smoke wreaths 
rising from these last vestiges of the 
vernal equinox dropped from the rows 
of elms, oaks, and lindens. One walked 
past open doors where folks sought to 
catch the last balm of the summery 
wind as it tweaked away the litter from 
the yards and walks. Later, after the 
football season and the kids quit punt
ing up and down the street, there came 
a change. Ponderous coal wagons 
moved where the ice trucks lately rum
bled. The slur of fuel going down the 
chutes matched the whine of the gas 
power saw rig, cutting cordwood for 
the kitchen ranges along this civic way.

But the best of all meanderings came 
when he paced by these homes prepar
ing for the Christian festivals of No
vember and December. Then he saw 
mothers and dads lugging in bundles 
and baskets, children chattering glee
fully in anticipation of the coziness and 
plenty that waited for them around the 
hearth and table. And finally, the drag

ging in of pumpkins, evergreens, and 
holly—with evening panes aglow with 
household welcome, as kinfolks came 
and one more year was clinging in its 
last vain shred to the gaudy drugstore 
calendar.

Our observant young man noted all 
such sundry signs of community wel
fare and juvenile merriment, as well 
as the evidence of misfortune and sor
row that somehow creep in to try brave 
hearts sorely and teach bereaved and 
sick ones that misery is a test of char
acter and a call for prayer and faith. 
In his happiness and youth, he did not 
shun the abode of stricken ones, but did 
his meager part to comfort, aid, and 
console. He thought that it was right 
to be kind when life had been tender 
to him.

IN two nostalgic and delightful books 
of reminiscences about Paris, Elliott 

Paul confines his whole world of keen 
observation and philosophy to picture 
the characters living within a couple 
of blocks in a narrow street just off the 
Avenue St. Michel near the south bank 
of the Seine. It was much the same 
way with our humble young man. His 
business enabled him to spend some of « 
his spare hours in getting to know the 
“habitants” of that small, second-rate 
group of households, whose lives were 
mirrors of the cosmos itself—just as 
the moon and the stars are reflected in 
a farm pond or a big puddle in some 
obscure and remote location which is 
far away from everything except God. 
He believed that all human emotions, 
strivings, and rewards had a common 
basis and a continued brotherhood—not 
just something to trot out with tinsel 
talk at Christmastide, but a constant 
means of finding true character, some
times heroism, but more often strong 
minds, warm hearts, and common sense.

In a small, neat, frame house of the 
upright and ell fashion of those years, 
with a lilac bush at the end of the 
open front porch that had a broken 
down sofa for a divan in all weathers, 
lived a widow woman with a ’teen-age
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boy who “didn’t have all his buttons.” 
This stout-hearted person bore herself 
with a rather majestic air—if you could 
see past the outward blemishes of excess 
fat and unkempt hair. Her majesty of 
bearing lay in the conquest of her fate. 
In quick succession, she had lost her 
husband, one fine son, and a talented 
daughter.

She and her husband had begun life 
together quite well and hopefully. The

two older children gave them no trou
ble, and studied hard and learned fast. 
They finished high school with honors 
and then went on to make excellent 
records in the college world. The girl 
was a language teacher, and the boy 
became a temporary celebrity in ath
letics. Then the triple blow fell, strand
ing the poor mother with a very nom
inal income to take care of herself and 
the bumbling son. Every day these 
two walked up and down the street, 
often with no very real objective. Some
times they encountered the open grins 
of strangers or the equally depressing 
pity shown by neighbors and friends.

This cross was hers to bear until the 
end. She refused to part with her use
less boy to put him in a mental hospital. 
She saved and struggled to establish a 
sort of endowment for the boy, who 
spent his confused but harmless life
time with private caretakers after his 
mother died.

In the next block lived a ladies’ tailor 
and his family of three. He hung out 
his sign at home to help eke out an 
income for his wife and a spastic daugh
ter who spent all her waking hours in 
a cramped wheel chair. So cheerful 
and agreeable she was, this twisted, 
frail young thing with inanimate form, 
that many of the children loved to visit 
the home and help her pass the time 
pleasantly. The parents welcomed these 
young intruders always. In summer 
they took her carefully down the steep 
steps to the brick sidewalk, and put 
her in the roving chair— romping be
side her or pushing the rubber-tired ve
hicle on little excursions to the outdoors.

Sometimes with her mother along, 
they all visited the Main Street stores, 
where the clerks on weary legs walked 
after the little group and tried to make 
believe this was a great event for sales 
and custom. She learned her daily les
sons at home and practiced them with 
her mother and the visiting children. 
Many of the boys and girls spent part 
of each Saturday and some of their 
evenings being regular “classmates” of 
their less privileged companion.

BY the time she was 18, a talent for 
writing expressively and clearly 

had come to her. The local news
paper, after some prompting, appointed 
her its school reporter. Her friends 
were her daily informers about the 
school, its courses, and its officers, and 
the teachers and supervisors soon caught 
on and helped supply the facts. Before 
long, the local sheet had set a pattern 
for the countryside in the keenness and 
vigor of its academic news and views. 
Before she was 25, the largest daily 
journal in the state offered her sufficient 
income to induce her folks to move 
there—tailor shop and all—which gave 
a happy ending to this saga of the town.

One of the kids who used to play 
with the old fifth ward gang was a 
bright, sturdy chap whom our young 
man always admired. He admired this 
chum of his for numerous reasons. The 

( T urn to page 51)



Alfalfa in Mixtures 
for Pasture, Silage, and Hay

B f  R .  £ .

Department of Agronomy, Virginia Polytechnic Institute, Blacksburg, Virginia

TH E production of grass-legume 
mixtures, in the absence of nitro

gen fertilization, primarily depends on 
the growth of the legume and on the 
nitrogen it fixes for the grasses grown 
with it. Where legumes grow well and 
are perennial, it is possible to get high 
yields of good quality herbage from 
grass-legume mixtures. In environ
ments where a legume like alfalfa is 
exceptionally well adapted, the legume 
alone is often as productive as a mix
ture of grasses and legumes. When all 
growth factors are favorable, a legume 
will fix more than 200 pounds of nitro

gen per acre per year, which is about 
equivalent to the protein in 4 tons of 
a dairy feed 16% in protein content.

There are serious problems with leg
umes. They are often short-lived or 
unproductive because o f adverse 
weather, soil conditions, grazing and/ 
or cutting, diseases and insects. They 
are much more vulnerable to injury or 
loss of stand than grasses. As yet, there 
is no sure perennial legume, and so 
nitrogen fertilizer or renovation prac
tices are necessary to maintain the pro
duction of pastures and meadows. 
Poor legume growth and low nitrogen

5590

4340

1953 1954 
A lfalfa

1953 1954 
Red clover 
(Kenland)

1953 1954 
Birdsfoot 
t r e f o i l

1953 1954 
Ladino clover

Fig. 1 . T he yield o f  fo u r legumes when grown alone during a two-year period. The legumes were 
sown in  pure stands. The experim ent was established in spring 1 9 5 2 .

6



fixation also reduce the production dur
ing certain seasons of the year.

Are Legumes Perennials?
In our experiments in Virginia we 

have work with white clover, ladino 
clover, birdsfoot trefoil, big trefoil, red 
clover, alsike clover, and alfalfa. These 
seven legume species could maintain 
their production for three years or more, 
if biological, climatic, and soil factors 
that affect growth could be kept favor
able. Under the adverse weather con
ditions encountered the last three years, 
alfalfa has been more productive and 
longer-lived than the other legumes.

In the spring of 1952, we established 
an experiment at Blacksburg to study 
the adaptation of four legumes [alfalfa, 
Kenland red clover, birdsfoot trefoil 
(Italian source), and ladino clover]. 
These four legumes were sown alone 
and in various mixtures. Grasses were 
intentionally omitted so as to get a 
better idea of the adaptation of the leg
ume.

The soil was limed to obtain a pH of 
about 6.7 which is high enough for 
all of the legumes. Phosphorus and 
potash were applied in amounts to sup
port good growth, at the rate of an 
0-90-90 per acre for establishment and 
an 0-70-70 for maintenance each year. 
To measure the effect of boron fertiliza
tion, one half of each legume plot was 
treated with borax while the other half 
was not.

The yields in pounds of oven-dry hay 
are shown in two graphs, Figures 1 and

December 1954

4. In 1953, the year after sowing, the 
hay yields for pure stands of legumes 
were: alfalfa— 7,140 pounds; Kenland 
red clover—7,820 pounds; birdsfoot 
trefoil—5,590 pounds; and ladino clover 
— 4,340 pounds per acre. The rainfall 
during 1953 was below normal and 
poorly distributed, but the yields may 
be classified as reasonably good. The 
hay yields for 1954 for these same four 
legumes are also shown in Figure 1. 
Alfalfa produced 4,870 pounds of oven- 
dry hay as compared with 60 to 80 
pounds per acre for Kenland red clover 
and ladino clover. Birdsfoot trefoil pro
duced about one half as much alfalfa, 
1,970 pounds per acre in 1954.

The low yields of Kenland red clover 
and ladino clover in 1954 are attributed 
to the loss of stands as shown in Figures 
2 and 3. These photographs from the 
experimental area show the first growth 
obtained in 1954. Prolonged dry 
weather conditions during the fall of 
1953 (Table I ) , and abrupt reduction 
in temperatures during the winter 
months in the absence of snow cover, 
apparently caused the ladino clover 
plants to die. It is possible that the 
injury to ladino clover was aggravated 
because it was grown in the absence of 
grasses. However, ladino clover stands 
were lost in pastures and meadows in 
all parts of Virginia regardless of the 
fertilization and management.

Only a few plants of Kenland red 
clover survived. Although Kenland red 
clover is better adapted than other red 
clover varieties, it does not behave as

7

T a b l e  I .— R a in f a l l  D u r in g  t h e  G r o w in g  S e a so n  a t  B l a c k s b u r g , V ir g in ia

Inches Per Month
i  ear

Mar. April May June July Aug. Sept. Oct. Nov.

1953...................... 4 .25
3.52
3 .49

2.73
2.22
3.05

4 .26
3 .99
3.71

5.75
1.48
4 .27

1.88
3 .98
4.94

2 .18
3 .02
3.93

1.57
1.52
3.02

0 .50 0 .56
1954....................................
Average (56 yrs.)......... 2 .86 2 .27

Average per year 40.9
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a perennial in Virginia. The spring 
growth and stands of alfalfa during 
the second year were excellent, Figure
3. In the second productive year, birds- 
foot trefoil (an Italian source) pro
duced 1,970 pounds as compared with 
4,870 for alfalfa. The stand of birds- 
foot trefoil was only fair when com
pared with alfalfa. It has generally 
been possible to get good stands and 
growth of birdsfoot trefoil in Virginia 
during the year of establishment. How
ever, birdsfoot trefoil stands thin out 
with age because of serious diseases and 
unknown factors.

Ladino clover and alfalfa are classi
fied as perennial legumes. The excel
lent survival of alfalfa under dry 
weather conditions is attributed to its 
deep root system which improves 
drought tolerance. The alfalfa shoot 
buds that grow into new stems are 
protected by a thin cover of soil. This 
soil protection is very important as dry 
weather does not dry out and kill al
falfa buds easily. In the case of ladino 
clover, which like strawberry plants 
has runners on the soil surface with 
root and topshoot buds, dry weather

dries out and kills the buds rather 
easily.

Because both root and shoot buds on 
ladino clover runners are on the soil 
surface, they are also exposed to ex
treme temperature alterations, hence, 
cold temperature injuries are often 
serious or cause death. Alfalfa shoot 
buds under the soil surface are pro
tected from these extreme daily tem
perature changes, hence, alfalfa injuries 
from low temperatures or great varia
tions in temperature are not usually 
considered serious.

Since alfalfa is tolerant of droughts 
and adverse temperatures on well- 
drained soils, it should be used more 
prominendy in mixtures for silage, hay, 
and grazing purposes. In the same 
experiment reported above, we used 
alfalfa with other leguminous plants in 
mixtures as shown in Figure 4. A mix
ture of red clover and alfalfa produced 
6,460 pounds of dry matter the first 
year as compared with 4,220 in the 
second productive year. When ladino 
clover was used with alfalfa, the first 
year’s yield amounted to 5,650 pounds 
as compared to 4,140 in the second year.

Fig. 2 . Experim ent with four legumes (b ird sfo ot tre fo il, a lfa lfa , Kenland red clover, and ladino 
clover) grown alone and In m ixtures at Blacksburg, Virginia. The experiment was established in 
spring 1 9 5 2  and the pictures o f the first growth in spring 1 9 5 4  show excellent survival and stands

o f a lfa lfa . (See  Fig. 3  fo r  d etails.)
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Fig. 3 . Under adverse tem peratures and ra in fa ll, 
the growth and survival o f a lfa lfa  are better 
than they are fo r  ladino clover, Kenland red 
clover, and bird sfoot tre fo il. Upper l e f t : Ad* 
jacen t plots o f ladino clover and a lfa lfa . Upper 
r ig h t: A djacent plots o f Kenland red clover and 
ladino clover. Lower r ig h t: Survival o f b ird s
foot tre fo il was poor when com pared with 

a lfa lfa .

However, when red clover and ladino 
clover were used together in the 
absence of alfalfa, the first year’s yield 
amounted to 5,490 pounds per acre 
as compared to no production in 1954. 
These data clearly show that alfalfa 
increased the yields and lengthened 
the production period of mixtures. In 
mixtures where alfalfa was present, the 
high yields during the second pro
ductive year were associated with the 
survival of alfalfa, as pointed out earlier.

By observing Figure 4, it will be 
noticed that we used a mixture of 
ladino'clover and birdsfoot trefoil. The 
yield during the first productive year 
amounted to 5,700 pounds of dry hay 
as compared with only 710 pounds 
during the second year. In this par
ticular mixture the aggressive ladino 
clover growth during the first year 
crowded out much of the birdsfoot 
trefoil, hence, the first year’s yield was 
made up primarily of ladino clover. 
Because of the adverse moisture and 
temperature conditions, all of the ladino 
clover died out during the end of the 
first productive year and the beginning 
of the second year, hence, the yield

during the second productive year is 
attributed to the survival of birdsfoot 
trefoil.

We have many other experiments 
that show advantages of using alfalfa 
with grass-legume mixtures. For ex
ample, in another experiment near 
Blacksburg, Virginia, we are studying 
the yield and length of productive life 
of different grass and legume mixtures 
as shown in Table II. During a two- 
year period alfalfa alone produced 
7,720 pounds of dry matter per year. 
Alfalfa with orchardgrass produced 
8,230 pounds of dry matter as compared 
with 3,670 pounds per acre for an 
orchardgrass-Iadino clo v er m ix tu re . 
When alfalfa was added to a ladino 
clover-orchardgrass mixture, the yield 
was increased to 7,660 pounds of hay 
per acre. The yield of ladino clover 
with Kentucky 31 fescue was about the 
same as for an orchardgrass-Iadino 
clover mixture. When a well-adapted 
strain of white clover was used with 
bluegrass and birdsfoot trefoil, the 
yields for the two-year period amounted 
to 4,090 pounds of dry matter.

Data for this mixture experiment at
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6460

«
O<
L i»Ou
mCoE-* 2 ..

1 .

5650 5700
s m .

1953 1954 1953 1954
A lfalfa  Red c l .  A lfa lfa  Ladino

clover

1953 1954
Ladino clover & 
birdsfoot t r e f o i l

1953 1954 
Red clover and 
ladino clover

Fig . 4 . The yield o f several grass-legume m ixtures during a two-year period.
experim ent given in F ig. 1 .

Data from  same

Blacksburg are available for 1953 and 
1954, and the yield trends continue to 
favor alfalfa. It should be stressed 
here that the exceptionally high yields 
of mixtures with alfalfa in them are 
attributed to the fact that prolonged 
periods without rain have retarded the 
ladino clover growth and stands much 
more than those of alfalfa. It should 
also be emphasized that the initial 
stands of ladino clover were not classed

as satisfactory. In other experiments 
where soil moisture is reasonably favor
able as a result of natural rainfall, 
ladino clover mixtures will yield about 
two thirds to three fourths as much as 
alfalfa mixtures. Under irrigated con
ditions where moisture is not a limit
ing factor, preliminary experiments 
show that ladino dover-grass mixtures 
have outyielded alfalfa mixtures during 

( Turn to page 48)

T a b l e  I I .— M i x t u r e s  I n f l u e n c e  t h e  Y ie ld s  o f  H e rb a g e , B la c k s b u r g ,  V ir g in ia

Mixture and sowing rate per acre

Alfalfa—20 lbs......................................................... ..
Alfalfa—20, orchardgrass—3 lbs...........................................
Alfalfa— 10, ladino clover— 1, orchardgrass—3 lbs..........
Ladino clover—2, orchardgrass—8 lbs................................
Ladino clover—2, Ky. 31 fescue—8 lbs..............................
Bluegrass— 10, Va. white clover— 1, birdsfoot trefoil—  

10 lbs.........................................................................................

Dry matter—-Lbs. per acre

Average for Yield of legume
1951 and 1952 fraction in 1952

7,720 8,525
8,230 6,479
7,660 6,058
3,670 136
3,370 294

4,090 1,308



New Varieties Contribute 
to Wheat Production 

in North Carolina
B if  Q . J ( .  W iJ J t e t o n

Department of Agronomy, North Carolina Agricultural Experiment Station,
Raleigh, North Carolina

URING the 10-year period 1945-54, 
Atlas 50 and Adas 66 have an 

average production record of 35.0 bu
shels per acre in 19 tests conducted on 
the Piedmont and McCullers Branch 
Experiment Stations in North Carolina. 
Several other varieties have done as 
well, and in some instances better, dur
ing the past four years. These include

Coker 47-27, Anderson and Taylor, and 
in the Piedmont, Chancellor and Knox.

For purposes of illustration the full 
10-year period is used, and the record 
of the two Atlas strains compared with 
that of Leap and Purplestraw, two old 
standards. In the same 19 tests re
ferred to above, the standards yielded 
25.8 bushels on the average as com-

fO  Y B W  Y IE L D  R E C O R D -

STATESVILLE AND NimULLERS.N.C.
 ......—miimiiiiiiii(iiirii]r ’̂ iai,,lll*M̂ffiTiiiirnT in n f
ATLAS SO AND ATLAS 6 6  

_ VERSUS TWO OLD STANDARDS
so

AVB&A&6 MOM T9 rfS7S
9V/A %

A77A S 3 S  O ! 9 Sou> wwct/es 33 a lOO O<?X. 3S T

AtMAE AT14S sv AtCATlAS £6 
A ton A & e l e a p

m s  /9V6 /9#7 r<we /<m  /9so /o s / /<?S2 1953 /<?5+
Fig* I*  Comparison in North Carolina o f Atlas 5 0  and Atlas 6 6  with two old standards. Leap 
and Purplestraw, fo r a 10-year period. In  19  tests there was an average difference o f 9 .2  Bu/A, 
or 3 5 .7 %  in favor o f the new varieties.
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Fig. 2 . An average yield o f 3 3  Bu/A o f Atlas 5 0  was produced on 1 1 0  acres by J  E . W ilder, 
Auburn, N. C. This was on Coastal P lain  soils. In  producing this crop, 4 0 0  pounds o f a 2 -12 -12  
fertilizer were used at planting tim e, followed by 7 5  pounds o f  N in February. The crop was 
seeded a t the optimum tim e, or in late O ctober.

pared with 35.0 for the two Atlas 
strains. This was an average difference 
of 9.2 bushels per acre, or 35.7 per cent. 
A glance at the accompanying chart 
makes the distinction more convincing, 
for it is noted that the new wheats had 
a higher yield record each year.

While the two strains of Atlas have 
been on test for 10 years, they have 
made their chief contribution during 
the past four. Only a few acres were 
certified in 1949 and a large volume for 
the first time in 1950. From the mill 
standpoint, the 1951 crop was the be
ginning point. It is interesting to note 
what the situation was before and since 
this time. For the 5*-year period 1946-
1950, the average yield of wheat in 
North Carolina was 15.5 bushels per 
acre, with 17.5 one year being the high
est on record. During the past four 
years the average yield has been 21.5, 
with a record yield of 23.0 bushels in
1951. This increase from an average 
yield of 15.5 to 21.5 is not all attributed 
to Atlas 50 and Atlas 66 wheat. Along 
with the rapid increase in acreage 
seeded to these two stiff-strawed wheats 
there was an increase in the use of fer
tilizer and a general improvement in

cultural practices—growers trying for 
maximum yields. Then growers have 
been favored with good seasons.

While it is impossible to say how 
much of the average six bushel per acre 
gain should be attributed to the new 
varieties, an estimate can be made. A 
difference of 35.7 per cent, calculated 
on a basis of a 15.5 bushel average 
yield, would be 5.5 bushels for each 
acre in Atlas. The total acreage in 
Atlas has been estimated as one half 
the State’s crop' during the past four 
years. If this is a fair estimate, Atlas 
contributed an average gain of 2.75 
bushels per acre for the entire crop. 
Without these new wheats, then, the 
State average would have been 18.25 
bushels for the past four years instead 
of 21.5, the increase from 18.25 to 21.5 
being attributed to better cultural prac
tices and good seasons.

This 2.75 bushels per acre increase 
on 400,000 acres has amounted to 1,100,- 
000 bushels extra wheat per year, which 
if valued at $2.00 per bushel amounted 
to $2,200,000.00. With a 316,000 total 
acreage in 1954, this figure was smaller 
unless the proportion of the total seeded 

( Turn to page 50)



Potassium Affects 
Growth of Stocks

$ u  ^ a rtli (W alloon} a n d  jb u a n e  O . C  •ummett

STO CKS (Matthiola incana), which 
are native to southern Europe, are 

grown and admired for their beauty 
and fragrance as garden and cut flowers 
throughout most of the world. They 
are produced commercially under a 
variety of cultural and environmental 
conditions arising out of diverse cli
matic situations. In most of the 
United States, stocks are grown as a 
greenhouse crop in raised or ground 
beds. Here, controlled minimum tem
peratures are necessary d u r i n g  the 
colder months to prevent damage from 
freezing. This simultaneously provides 
the required temperature (below 60° 
for approximately 21 days) for flower 
initiation during the early growth 
stages. In California, stocks are grown 
as a field crop, mostly during the fall 
and winter months with the principal 
production coming from December to 
February. A few coastal areas such as 
Santa Maria, Lompoc, and Palos Verdes 
are cool enough to produce good qual
ity stocks most of the year.

Among the numerous floricultural 
field crops produced in southern Cali
fornia, stocks constitute the second 
largest one in terms of acreage. Be
tween 700 and 800 acres were grown 
in 1951-52 and more than 900 acres 
in 1952-53. A sizable acreage is also 
devoted to seed production. The best 
available information places acreage in

1 G. A. Cahoon, formerly Research Assistant in 
the Department of Floriculture and Ornamental 
Horticulture, University of California, Los Angeles; 
now Junior Horticulturist, Department of Horticul
ture, Citrus Exp. Sta., Riverside, California.

2 Duane O. Crummett, formerly Assistant Plant 
Physiologist, University of California, College of 
Agr., Los Angeles, California.

chrysanthemum production greater than 
stocks with aster acreage slightly less. 
The yearly gross value of the stock cut- 
flower crop is between two and three 
million dollars.

Until recent years a grower in west
ern United States could be fairly cer
tain that when planting his crops 
the element potassium (K ) would 
not be a limiting factor in plant 
growth. There were and, generally 
speaking, still are large accumula
tions of potassium in most of these 
soils, although only a small part of it 
can be considered available for im
mediate absorption by the plant. Fixed 
potassium apparently exists in equi
librium with the exchangable and 
soluble phases of the soil. Thus po
tassium considered “unavailable” at 
one time may gradually reach an 
“available state.” Similarly the re
verse condition can take place, i.e., 
potassium applied as fertilizer may be 
fixed in the soil and become unavail
able to the plants. The rate of po
tassium released from this non-ex- 
changeable fraction as well as differ
ential potassium uptake by plants has 
been the object of numerous investiga
tions (1, 2, 4, 6, 7, 9).

With continual cropping, some of 
these soils apparently have been de
pleted of native soil potassium to a 
point where deficiencies have arisen, 
resulting in a reduction of quality and 
yield. It might also be supposed in 
some cases that irrigation waters and 
fertilizer applications have altered the 
cation ratios on the exchange com
plex, thus contributing to the increase

13
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of potassium deficiency in plantings. 
One of the first reports of severe pot
ash deficiency on stocks in California 
was made by Kimball in 1950 (5 ), 
although various milder instances had 
been observed earlier. More recently, 
typical deficiency symptoms have been 
noticed in southern California with in
creased frequency by the authors and 
the growers.

Survey Made

In 1953 a survey was completed 
covering representative stock-growing 
areas throughout southern California. 
One of the principal objectives was 
to determine the general potassium 
status of commercial stock plantings. 
Another was to investigate potassium 
absorption as it was affected by the 
cation contents of the soils. Consid
eration also was given to the influence 
of various cultural practices and en
vironmental conditions. Considerable 
data had accumulated from controlled 
nutritional studies pointing toward 
relatively large quantities of potas
sium being normally absorbed by 
stocks, amounting to a frequent con
tent of 4-6% in the dry leaf tissues. 
Comparative information from field 
conditions, it was felt, would pro
vide additional evidence to supple
ment and support these data.

The stock variety selected for this 
survey was the popular white flower
ing—r-AVALANCHE. Previous cul
tural studies had shown only small, 
but significant, differences between the 
potassium content o f . 16 commercial 
varieties tested.

The sampling method used in this 
survey resulted from observations and 
previous findings obtained in green
house experiments. Mature leaves 
were collected from the top and bot
tom region of 25 representative plants 
selected at random from each field 
planting, together with a composite 
soil sample from the same area. The 
leaves were placed in polyethylene bags 
immediately after picking to keep them 
fresh until they were washed in dis

tilled water, dried in a forced-draft 
oven at 70° C., and ground in a Wiley 
mill to pass a 40-mesh screen.

The soil samples were air-dried and 
uniformly mixed before aliquots were 
taken for analysis. Routine methods 
were used to determine total potassium 
(K ), calcium (C a), magnesium (M g), 
sodium (N a), and nitrogen (N ), in 
the plant tissues and the neutral am
monium acetate extractable fraction of 
the same elements in the soil samples.

From a given planting, the concen
trations of several of these cations 
found in the plant tissue were com
pared with cations from their respec
tive soils by statistical analysis. By 
such methods it was thought that 
some of the factors influencing the po
tassium uptake by the plant could be 
more clearly revealed. Thus, more ade
quate information on the causes of pot
ash deficiency in stocks might be ob
tained.

As can be seen from Fig. 1, a good 
stand of stocks—even in the earlier 
growth stages—provides a dense ground 
cover. There are usually 500,000 to 
750,000 seeds sown per acre, represent
ing two to three pounds of seed. A 
grower considers 12-16 plants per lin
ear foot of row to be a desirable stand. 
If there are only 12 plants per foot, 
in rows planted 30 inches apart, there 
would be approximately 209,000 plants 
per acre. Average plantings produc
ing about 20 grams dry weight per 
plant would amount to 4,180,000 grams 
or 4.6 tons of plant material per acre. 
This competition for nutrients as well 
as for above ground space created by 
such dense plantings is considered ad
vantageous by the growers from the 
standpoint of eliminating the weaker 
single-flowered plants that are non- 
marketable. As a result there is an 
increase in the percentage of desirable 
double-flowered plants that mature. 
When conditions are present in soils 
that adversely affect potassium absorp
tion, this will tend to be more rapidly 
reflected in plants subjected to such 
competitive conditions.
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Fig. 1 . A field planting o f stocks as grown in southern C aliforn ia , illustrating the relative spacings 
and density.

An indication of the relative amounts 
of available macronutrients required to 
support an acre of stocks is presented 
in Fig. 2. These quantities are all re
ported as the elemental form. For ex
ample, 323 pounds of potassium, when 
calculated as K aO, amounts to 389

pounds. Other elements represented 
in the Table are 200 pounds of calcium 
(C a), 369 pounds of nitrogen (N ), 20 
pounds of magnesium (M g), and 25 
pounds of phosphorus (P ) per acre. 
It will be noted that the values for po
tassium and nitrogen are comparatively

IB V aCRE to o 200 300 4 0 0

NITROGEN 3 6 9  I

PH0SP0RUS 2 5

POTASSIUM 3 2 3

CALCIUM 2 0 0

MAGNESIUM
2 6 ■

Fig. 2 . Estim ated crop requirem ent o f  a stock planting fo r several m acronutrlcnt elements.
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high.
The points of considerable interest 

in this field survey are given in the re
sults of the correlations between the 
plant and soil analyses (see Table). 
The correlation coefficient for the po
tassium content found in the top leaves 
compared to the soil potassium was 
—J—.050, and —J—.094 for the bottom 
leaves, both of which are not significant 
(a coefficient of 1.00 represents absolute 
correlation). The amount of potassium 
taken from the soil by standard ex
traction techniques, which are assumed 
to be a measure of the soluble and ex
changeable potassium, thus did not give 
an indicaton of the ability of stocks to 
accumulate potassium. It is, therefore, 
possible for the extractable soil potas
sium to appear high but the plant po
tassium to be low, or the soil potassium 
to be low and the plant potassium to 
be high. In contrast, it was found that 
the Ca/K ratio of the soil greatly in
fluenced the plant potassium content 
( — .708). The correlation of Cation/K 
ratio with potassium in the lower leaf 
was essentially the same ( —.706). Both

P l a n t  K  C o n t e n t  ( L o w e r  L e a v e * )
P e r c e n t  D r y  W t .

Fig . 3 . Regression diagram showing the plant 
potassium  content versus calcium -potassium  soil 
ratio  o f 3 5  survey samples.

T a b l e  —  C o r r e l a t io n  c o e f f i c i e n t s

REPRESEN TING COMPARISONS BETW EEN 
PLANT TOTAL A N A L Y SIS  AND AMMONIUM 
ACETATE EXTRACTABLE SO IL A N A L Y SIS.

Comparison r

Plant potassium:
Bottom leaves X  Soil potassium. 
Bottom leavesXSoil calcium. . 
Bottom leavesXSoil C a/ K .. . .  
Bottom leavesXSoil Cation/K.

.094
— .595**
— .708**
— .706**

Top leaves X  Soil potassium___
Top leavesXSoil Ca/K.............

.050 
— .582**

Plant calcium:
Bottom leavesXSoil calcium. . 
Top leavesXSoil calcium..........

.455**

.498**

Plant sodium:
Bottom leavesXSoil sodium... 
Bottom leavesXSoil C a/ K .. : .

.439**
- .0 5 7

** Significant at .01 level.

of these correlation coefficients are 
highly significant. The top leaves 
(—.582) were not as well correlated 
with the Ca/K ratio in the soil as were 
the bottom leaves (— .708), although 
still highly significant. In comparing 
the calcium content of the leaves with 
the calcium content in the soil, it was 
found that the correlation values were 
slightly greater in the top leaves 
(-{-.498) than in the bottom leaves 
(-(-.455). The sodium in the plant was 
also found to be correlated with the 
sodium in the soil ( —J—.439).

These coefficients compare favorably 
with those obtained by Wallace (1952) 
for alfalfa in New Jersey (8 ) and Hard
ing (1954) (3 ) on California citrus 
soils, with the exception of the latter’s 
lack of correlation between calcium in 
the soil and calcium in the leaf. They 
can be used as a guide to the value of 
soil analysis. For example, the Ca/K 
ratio at which stocks may respond to 
fertilization can be estimated from the 
regression line (Fig. 3 ). Judging by 
the field samples that were observed to 
show deficiency symptoms on the 
leaves, a Ca/K ratio in the region of 

( Turn to page 50)



AGRICULTURE— 
(from the Chemical Viewpoint)

(J2y. £ rw in  (J3enne

Department of Agricultural Chemistry, Michigan State College,
East Lansing, Michigan

TH E objective of a chemical industry 
is to produce new substances in 

profitable amounts by reacting raw ma
terials in the presence of suitable cata
lytic agents and under physical condi
tions favorable for good yields of the 
products. In many respects agriculture 
parallels such an industry. The photo
synthetic process, catalyzed by chloro
phyll, and a succession of subsequent 
chemical reactions, which are regulated 
by many catalysts and enzymes, convert 
simple raw materials into the complex 
variety of compounds composing agri
cultural crops. Husbandry practices 
seek to furnish the raw materials neces
sary for these reactions and to provide 
conditions sufficiently favorable for 
them to insure good crop yields.

The biochemical reactions which con
stitute the fundamental basis of agri
culture produce every major class of 
organic compounds: acids, alcohols, 
aldehydes, esters, ethers, ketones, hydro
carbons, and countless interrelated com
binations. Synthesis of these com
pounds occurs at ordinary temperatures 
using energy without cost from the 
sun; facts that would excite the envy 
of any chemical manufacturer.

At the beginning of the present 
century, authorities quite generally be
lieved that the raw materials needed by 
plants for their chemical processes in
cluded only 10 elements: viz., calcium, 
carbon, hydrogen, iron, magnesium, 
nitrogen, oxygen, phosphorus, potas
sium, and sulphur, and that the other 
elements known to be present in plants 
had merely passed in as incidental 
contaminants and performed no physio

logical functions. However, subse
quent investigations have proved both 
of these premises wrong, for it now 
appears that boron, copper, manganese, 
zinc, and probably molybdenum must 
be added to the essential list, and 
that under some conditions certain 
other elements, including aluminum, 
chlorine, iodine, silicon, and sodium 
can markedly influence the growth 
and health of some kinds of plants. 
Probably the earlier erroneous con
clusions were drawn because observers 
failed to recognize seeds, impure 
chemicals, and containers in which 
plants were grown, as sources of ele
ments needed by plants in only very 
small amounts.

Oxygen is the only element which 
higher plants use in elemental form, 
and as such it is mainly obtained from 
the air. Carbon is supplied as carbon 
dioxide from the air and from water 
solutions of simple carbon compounds 
that enter the plants through the roots. 
Water supplies the hydrogen, and 
under natural conditions all other ele
ments used by plants must be obtained 
from water-soluble compounds in the 
soil. Recognition of this latter fact, to
gether with the realization that these 
mineral elements could be supplied to 
plants by applying inorganic salts to 
the soils in which they were growing, 
came largely during the nineteenth cen
tury, although some key observations 
antedated that period. With this 
knowledge as a basis, such early lead
ers in this field as de Saussure, Bous- 
singault, von Liebig, Lawes, Gilbert, 
Murray, Clemson, and others laid the

17
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foundation during the 1800’s for the 
multibillion-dollar commercial fertili
zer industry in the world today.

Subsequendy, much intensive inves
tigation by workers in numerous fields 
of research has revealed that plant 
metabolism and growth require the 
performance of a diverse variety of 
functions by many elements reacting in 
a remarkable series of delicately bal
anced chemical processes, several of 
which may be proceeding at the same 
time within the same plant. Respira
tion, an oxidative, energy-releasing 
process, goes on continuously in all liv
ing cells of the plant, even while cer
tain of these cells may be carrying on 
photosynthesis, a reductive, energy-fix
ing process. Translocation and storage 
of photosynthetic products, which proc
esses necessarily accompany respiration 
and photosynthesis, involve the simpli
fication of some compounds and the 
elaboration of others.

Thus some elements must serve to 
form the permanent structure of the 
plant; some must store energy and 
others must act as intermediaries in ex
changing it; some must act as antidot- 
ing agents in counteracting adverse ef
fects of excessive concentrations of 
others; some must serve as catalytic 
agents or as components or activators 
of enzyme systems; and still others must 
regulate translocation and storage of 
food reserves, reaction of plant sap, 
oxidation-reduction reactions, and os
motic phenomena.

Some elements must perform or 
participate in a number of these func
tions. Due to the complexity of the 
chemical processes involved in plant 
growth and metabolism it has been diffi
cult to determine exactly what reac
tions each element takes part in and 
the specific role it plays; however, vary
ing amounts of evidence, some of it 
conjectural, support the following in
formation in this regard:

Aluminum  acts as an antidoting
agent against potassium by pre
venting it from collecting in in
jurious concentrations in cell sur

faces. It also influences the per
meability of protoplasm, the rate 
of photosynthesis, and the rate of 
diastatic action.
Boron  is required for the proper 
functioning of calcium in meta
bolic activities, is necessary for 
plant growth processes, and pre
vents certain plant diseases such 
as girdle of beets and cracked stem 
of celery.
Calcium  serves as a component of 
the structural parts of plants, acts 
as an antidoting agent against ex
cessive quantities of magnesium, 
helps to regulate the reaction of 
plant sap by neutralizing organic 
acids, is necessary for the trans
location of carbohydrates, and in
fluences the physical condition of 
the protoplasm.
Carbon  is the central element in 
all organic compounds in plants 
and as such constitutes a large pro
portion of the permanent struc
tural materials composing them as 
well as being a constituent of all 
enzymes. It stores energy in photo
synthesis and releases it in respira
tion, thereby playing a direct and 
important role in these vital re
ductive and oxidative processes. 
Chlorine is believed to stimulate 
the activity of some enzymes, and 
to influence carbohydrate meta
bolism, the production of chloro
phyll, and the water-holding ca
pacity of plant tissues.
C opper  acts as a catalyst or a com
ponent of enzyme systems, in
creases the production of dry mat
ter by stimulating plant growth 
and development, and prevents cer
tain types of chlorosis, resetting, 
and dieback.
H ydrogen  functions as an energy 
exchanger in photosynthesis and 
respiration, is a constituent of all 
plant acids and organic com
pounds, and as a component of 
water it functions as the medium 
in which all reactions within plants 
occur.
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Chemical products o f  agriculture.

Iron  plays an essential part as an 
oxygen carrier in biological oxida
tion, is necessary for the produc
tion of chlorophyll, and helps to 
prevent chlorosis.
Iodine  influences growth as a com
ponent of the oxidation systems in
volved in metabolism.
Magnesium  is a constituent of 
chlorophyll, hence, participates in 
photosynthesis as a component of 
this important catalyst, acts as a

phosphorus carrier, and helps to 
prevent chlorosis.
M anganese influences the oxygen- 
carrying capacity of oxidase en
zymes, participates in oxidation and 
reduction reactions, is required for 
carbohydrate metabolism, repro
duction, and growth, and helps to 
prevent chlorosis..
M olybdenum  is involved in that 
phase of nitrogen metabolism 

( Turn to page 46)



F ig . 1 . A good cro p  o f  o ats grow n as a nurse cro p  on a w ell-fertilized  Nova S co tia n  field .

Systematic Soil Testing 
Points the Way

Bf £ WiMgan
Chemistry, Soils, and Fertilizer Branch, Nova Scotia Department 

of Agriculture and Marketing, Truro, Nova Scotia

A MAJOR requirement for successful 
agriculture is that the farmer be 

able to obtain continued high yields of 
high quality crops at a low production 
cost, without impairing the soil. This, 
in turn, requires that the farmer be able 
to build his soil and maintain it at a 
high level of fertility. To do this 
requires information as to the potential 
fertility of the soil, the fertility require
ments of the crops to be grown, and 
the soil treatments and management 
practices necessary to supply these re
quirements.

The busy farmer is not in a position 
to obtain this information for himself. 
He must depend on the numerous and 
varied technical services provided by 
government agencies. To assist in sup

plying necessary information to farmers, 
the Nova Scotia Department of Agri
culture and Marketing provides a soil 
management service. This service in
cludes analyzing soil samples, prepar
ing reports giving interpretation of 
these analyses based on the specific 
conditions existing on the farms and 
fields from which the samples were 
taken, and giving soil management and 
treatment recommendations based on 
the most recent experimental results 
available that are applicable to the area 
in question.

For many years it has been the gen
eral consensus of opinion among agri
cultural workers that Nova Scotia soils 
were generally very sour, low in cal
cium, magnesium, and phosphoric acid,

20
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Fig. S . Harvesting grass fo r silage in June at the Agricultural College, Truro, Nova Scotia.

but that they were reasonably well sup
plied with potash. Therefore, of first 
importance in a soil-building program 
was adequate use of agricultural liming 
material, followed by adequate use of 
high phosphate fertilizers along with 
careful conservation and use of barn 
manure and efficient utilization of leg
umes. With the exception of certain 
specialized crops such as apples and

potatoes, the soil-improvement program 
in Nova Scotia has emphasized the 
points mentioned above. Also, the 
fertilizer recommendations made each 
year by the Maritime Fertilizer Coun
cil have been designed to meet these 
soil requirements.

That these recommendations were 
wise and well-founded is evidenced by 
the fact that more and more farmers

Fig* 2* An unimproved pasture field in Nova Scotia.
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Fig . 4 .  The second crop follow ing a heavy crop o f  grass and legumes harvested in mid-June fo r
silage will be cut fo r  hay.

are experiencing greatly increased yields 
of higher quality fruit, vegetable, and 
forage crops as a result of increased 
use of limestone, increased use of high 
phosphate fertilizers, more careful con
servation and use of barn manure, and 
increased production of legumes.

Soil is not a stable material. It 
changes gradually from year to year 
depending on the soil treatments, crop
ping programs, and management prac
tices being followed; and, if the soil 
treatments being used are not entirely 
adequate in every respect, deficiencies 
in one or more nutrients may gradually 
develop. It is the duty of technical 
agriculturists to study conditions from 
year to year to determine whether or 
not modifications in fertilizer practices 
are advisable and to take steps to have

any necessary changes in practice 
brought into effect before a deficiency 
develops to the extent that it is seriously 
limiting crop production.

The results of analyses of soil samples 
taken in the Central Colchester area 
of Nova Scotia during the period of 
1943 to 1951 show that there has been 
a very appreciable change in soil fer
tility levels during that period, as in
dicated in Table I.

From Table I it is seen that the 
greatly increased use of lime in the 
area has caused a very favorable change 
in soil pH. Also, the lime and ferti
lizer program has resulted in a very 
favorable change in available phosphate 
content of the soil. However, a defi
nitely adverse trend in available potash 
is noted, which indicates that potash is

T a b l e  I.— S o i l  F e r t i l i t y  L e v e l s ,  1943-1951

Year No. of Samples pH Less Than 5.8 PiOi Low KiO Low

1943.............................. 1,785
1,177
1,098
2,195

82.13%
89.27%
85.60%
49.90%

83.17%
84.50%
73.20%
32.90%

66.00%
76.40%1945..............................

1946
1951.............................. 84.30%
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Fig. 5 . Greenhouse pot experim ent showing response from  potash on both oats and red clover.
Nappan clay loam  soil.

not being supplied in adequate quanti
ties to replace that removed by cropping 
and leaching.

The rate of decline in available pot
ash in soil seems to be increased with 
more intensive use of agricultural lime, 
continued use of high phosphate ferti
lizer, and increased grass and legume 
production. This is clearly indicated 
by results of work carried out in the 
North Shore region of the Pictou-North 
Colchester district in 1943 and in 1950.

Fertility and Yield Improve

In 1943 a survey was carried out in 
this area during which 960 soil samples 
were taken for analysis. These were 
analyzed, and reports with treatment 
recommendations were returned to the

farmer. This survey indicated that 
extreme soil acidity and low available 
phosphate were general throughout 
the district. Upon completion of this 
survey, a very vigorous program was 
started to encourage increased use of 
lime, with the result that sales in
creased very rapidly during 1944, 1945, 
and 1946 and have remained at a high 
level up to the present time. During the 
same period, crop yields were greatly 
improved. In 1950 a second survey 
was requested to determine the extent 
to which the lime and fertility require
ments of the soil had been supplied 
during that period. This survey was 
carried out and included only those 
farms where increased quantities of 
lime had been used since 1943.

( Turn to page 40)



Physical Condition of the Soil 
Affects Fertilizer Utilization

'Bf R. 8.JllJerfe,
Soils Department, Rutgers University, New Brunswick, New Jersey

IN all of agriculture nothing is more 
universally recognized and accepted 

as being important to the growth of 
plants than the physical condition of the 
soil. Every farmer recognizes good and 
poor physical condition or tilth as a re
sult of firsthand experience with exces
sive lumpiness and poor seedbeds, ease 
of slaking that produces thick imperme
able surface crusts which impede seed
ling emergence as well as the absorption 
of irrigation and rainfall moisture, slow 
internal drainage, plow soles, and in
creased power required for tillage. 
These are some everyday evidences of 
poor physical condition. Like good 
health, good physical condition of the 
soil often is appreciated more after it 
is lost than before.

Physical condition is difficult to define 
because no single soil property can be 
used or measured to completely charac
terize or describe it. The reason for 
this is that it is manifest in so many 
different ways to such a great variety 
of people who use the soil. Soil physi
cal condition embraces anything that 
has to do with the physical make-up 
and behavior of the soil, including such 
characteristics as texture, structure, mois
ture, aeration, temperature, consistency, 
along with its tillage properties.

Physical condition is of particular im
portance to the growth of plants because 
of the effect on the air, moisture, and 
temperature relations in the soil, to
gether with mechanical impedance to 
root development and shoot emergence. 
Each of these plant growth factors is 
regulated by an extremely important 
physical property, which is the structure

of the soil. Soil structure refers to the 
manner in which the stone, gravel, sand, 
silt, clay, and organic matter particles 
are arranged to form a particular pat
tern or system of pores whose number, 
size, shape, and continuity directly in
fluence the permeability of the soil to 
air, water, heat, and plant roots. If any 
one physical characteristic were to be 
selected as indicative of the physical 
condition of the soil, permeability in all 
of its aspects would warrant very special 
consideration.

While the importance of good aera
tion, a plentiful supply of moisture 
available to plant roots, favorable tem
perature, an unrestricted rootbed, sur
face permeability and friability are un
questioned, the principal problem lies 
in trying to measure each of these con
ditions. We have been singularly un
successful in developing reliable meth
ods of measuring the combined effect of 
all these conditions in the soil at any one 
time, to say nothing of the manner in 
which this effect may change through
out the year. This is the basic reason 
for our inability to find the answers to 
such pertinent and pressing questions as
(1 ) How important is soil physical con
dition in crop production? (2 ) What 
are the soil physical condition require
ments of our agricultural crops? (3) 
What effect does a given soil physical 
condition have on the uptake of the 
essential as well as the unessential ele
ments by plants? Of particular signifi
cance is the influence of soil physical 
condition on fertilizer utilization.

In view of the great practical impor- 
( Turn to page 44)
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Economical Use of Fertilizer 
in North Carolina

d3u (C o llin s, *3 n  (C h a rge ^ d g ro n o m g  E x ten sio n , a n d

oC. S .  ddennett, 'U i& u aH sd id i S p ecta ii& t

North Carolina State College of Agriculture and Engineering,
Raleigh, North Carolina

TIT O RTH  CAROLINA has the nat- 
i l l  ural advantage of a long growing 
season and generally well-distributed 
and adequate rainfall. Frequently, 
however, maximum production is lim
ited by the low level of fertility. The 
basic fertility of the soil needs sup
plementing with lime and fertilizers for 
more economic production.

Factors such as are illustrated by the 
following pictures have been brought 
out often in Experiment Station infor
mation and Extension demonstrations, 
and the leading farmers have shown 
the possibilities of materially increas- 
ing general farm levels of production 
by taking advantage of this informa
tion. Yet, many problems still remain 
to be put across to the average farmer.

Figures 1 and 2 illustrate what is 
too frequendy seen—eroding slopes, 
void of vegetation or covered with non
productive growth.

Figure 3 illustrates the general low 
level of fertility and the residual effect 
of row fertilization of corn on a broad
cast crop of crimson clover. Fertilizer 
had been put in the row for corn, and 
this was followed with crimson clover 
broadcast over the entire field. It will 
be noted that there is enough growth of 
crimson clover to be seen in the picture 
only where fertilizer was put in the 
row for corn. This bears out the gen
eral low fertility level in many of our 
Southern soils.

Figure 4 shows corn growth in the 
Coastal Plains area of North Carolina. 
This field is producing four times the

State average. This is true where good 
stands of hybrid corn have been prop
erly fertilized and adequately spaced. 
The same thing can be shown for other 
crops.

Figure 5 shows wheat producing 
twice the State average. Note the 
heavy stooling or suckering with 9 to 
10 seed heads per plant. This is the 
result of early stimulation of growth 
and tillering by proper fertilization.

Figure 6 brings out one of the means 
of putting this issue before the farmer. 
The scene illustrates mass media edu
cation, where seeing is believing. The 
vegetation in the background gives 
mute evidence to the miracle which has 
been brought about to place hogs “knee- 
deep” in clover.

Figure 7 is a beautiful illustration of 
intensive livestock grazing to rolling 
land. This is a far cry from the story 
shown in Figs. 1 and 2. This is a 
simple story of lime, phosphate, potash, 
ladino clover, fescue, or orchard grass. 
The field is essentially no different in 
its possibilities from that shown in Figs. 
1 and 2. Because of propert treatment, 
it is now contributing to a high level 
of living rather than permitting a waste 
of natural resources.

Figure 8 brings out another point in 
good fertilizer usage. The illustration 
shows corn and soybeans growing in 
a rotation, both fertilized in accordance 
with their need. In this instance, the 
soybeans were fertilized with high pot
ash fertilizer, such as 0-10-20, and the 
corn with 5-10-10, 8-8-8, or 6-12-12,

25
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depending upon the soil test. The corn 
was sidedressed with nitrogen because 
of the nitrogen requirement of the crop. 
The soybeans properly inoculated on 
a well-limed soil can fix the needed 
nitrogen from the air.

The type of information presented 
above has been recognized in the South 
by agricultural leaders. One of the big 
problems has been getting this informa
tion in the hands of and having it ac
cepted by the man who will apply it 
in his everyday farming operations.

Fertilizer dealers frequently deter
mine the grade of fertilizer purchased 
by farmers. The dealer is the last per
son to see the farmer before he buys his 
fertilizer, and the kind of fertilizer sold 
must be limited to the grades carried 
by the dealer. Therefore, any educa
tional program resulting in the wide 
use of adapted fertilizers must be in 
cooperation with the local fertilizer 
dealer.

The Advisory Committee of the fer
tilizer industry cooperated in a program 
worked up in North Carolina this past 
year. The first step consisted of setting 
up meetings with county agents and 
with the supervisory personnel of the 
fertilizer industry in the winter of 
1953-54. One meeting was held in 
each of the six Extension Districts in 
the State.

At these meetings a summary of the 
soil test information available for the 
type of farming area was distributed 
and discussed by representatives of the 
Soil Testing Laboratory. The funda
mentals of fertilization were reviewed. 
An illustrated discussion relative to the 
economical use of lime and fertilizer 
emphasized three facts: (1 ) That the 
economical return for a dollar spent 
for a particular fertilizer constituent 
was dependent upon the level of that 
constituent in the soil; (2 ) that the 
response was dependent upon the speci
fic requirement of the crop; (3 ) that 
the response was limited by any other 
fertilizer nutrients which might be 
in short supply.

County fertilizer meetings which

would call together agricultural work
ers, fertilizer dealers, representatives of 
farm organizations, and a few leading 
farmers were proposed. At these meet
ings it was suggested that a set of slides 
dealing with the economical use of 
lime and fertilizer be presented as a 
preliminary part of the meeting. It 
was also proposed that a leading mer
chant or businessman, familiar with 
agriculture, point out the necessity of 
using our long growing season, our 
naturally abundant rainfall, and our 
soils to the best advantage through sup
plementing natural soil fertility by the 
proper use of lime and fertilizers.

A summary of the soil testing data, 
from the appropriate type of farming 
area, was made available to each group 
to show the general level of lime, phos
phate, and potash in the samples which 
had been submitted to the Soil Testing 
Laboratory for the major crops in the 
area. In addition, summaries were pre
sented to show the percentage of the 
samples submitted for a particular crop 
receiving different rates and grades of 
fertilizer.

With this information as a back
ground, the county group was requested 
to take one crop at a time, become 
familiar with the general level of fer
tility of the soils sent in to the Soil 
Testing Laboratory for that crop, refer 
to the general fertilizer recommenda
tions for the State to determine the 
specific requirements of the particular 
crop involved, and then on the basis 
of local demonstrations and experience, 
set up a fertilizer recommendation for 
that crop in line with the soil tests 
and the specific requirements of the 
crop. Where conditions varied from 
one section of the county to the other, 
these conditions and sections were 
named in setting up the fertilizer rec
ommendations. Other crops grown in 
the area were discussed in the same 
manner.

The county meetings resulted in 
simplifying fertilizer recommendations. 
Twenty-three regular grade fertilizers 

( Turn to page 43)
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Figs. 1 & 2
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tliP  Ynar ^-s t îe year doses, wc like to read the annual summaries 
I U E  X K d i  and note the comparisons with the agricultural achieve- 

l^ l l jig p c  ments of past years. In other words, with everyone else,
we are interested in the status quo.

In looking at 1954, it is gratifying to find that despite all of the vagaries of 
the weather, the reactions to disturbing world and domestic political and economic 
influences, and other factors that affect our well-being, the year will be recorded 
as a good one for agriculture as a whole. Consumer income and domestic demand 
for farm products have continued strong and exports are running a little above 
a year earlier, according to the Agricultural Marketing Service of the U. S. 
Department of Agriculture. With carryover stocks large and total farm output 
almost as large as the record of 1953, grower prices are averaging about three 
per cent below a year earlier. This year’s crops of wheat, corn, and cotton are 
smaller and prices received by farmers are higher than a year ago. However, 
increased production of hogs, chickens, and eggs have brought substantial re
ductions in prices of these commodities.

Total farm income for the year, of course, has not been determined as yet. 
As of the first of November, farmers received about 24.2 billion dollars from 
marketings in the first 10 months of this year, down four per cent from the 
corresponding period in 1953. Consumer income after taxes, which is conceded 
to be the best general indicator of domestic demand, has held at record levels 
this year, a little above 1953 despite the moderate cutback in output and employ
ment since mid-1953. Expenditures for food have totaled slightly above a year 
earlier as consumers continued to spend about' one fourth of their income for food.

With plenty for our old laws of supply and demand to work upon as the year 
closes, the look back can be one of satisfaction and gratitude for the forces in 
our American agriculture which keep it strong.

A 1\Tdi*7 U ntil; “The Care and Feeding of Garden Plants” is the tide
11 “ IV J J U U f i  0£ a new book just published by the American Society

of Horticultural Science and the National Fertilizer 
Association. It tells how to identify and remedy plant hunger symptoms on 
lawns, trees, shrubs, fruits, vegetables, garden flowers, and house plants.

This book is aimed for the large number of people who have gardens and 
home plantings and want information on how to fertilize them. The problems 
faced by these people are fundamentally the same as those encountered by farm
ers, yet the applications to their own particular conditions are somewhat different. 
Specific information for this group has been scattered and sometimes virtually 
non-existent. In this book authorities on the various types of garden and home 
plantings have brought this information together and supplemented it with their 
own extensive knowledge and researches of themselves and associates. As a 
result, we have here a book rich in practical information for the suburbanite and 
helpful to others who have plantings of their own or who may be called
upon for advice of this type.

Copies may be obtained from the National Fertilizer Association, 616 Invest
ment Bldg., Washington 5, D. C., and the price is $3.00 pei copy. Profusely 
illustrated with color plates, this will prove an excellent companion book to 
“Hunger Signs in Crops” which was published by the Association and the Ameri
can Society of Agronomy and which has proved so popular and much :n demand.
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Season Average Prices Received by Farmers for Specified Commodities *

Cotton
Cents

Tobacco
Cents

Potatoes
Cents

Sweet
Potatoes

Cents
Corn
Cents

Wheat
Cents

Hay > Cottonseed 
Dollars Dollars Truck

Crop Year per lb. per lb. per bu. per bu. per bu. per bu. per ton per ton Crops
Aug.-July o e e e e July-June July-June Oct.-Sept. July-June July-June July-June • • • •

Av. Aug. 1909- 
Ju ly  1 9 1 4 . . . . 12 .4 10 .0 6 9 .7 8 7 .8 6 4 .2 8 8 .4 11.87 22 .55

1928...................... 18 .0 2 0 .0 53 .2 118.0 8 4 .0 9 9 .8 11.22 3 4 .17
1929...................... 16 .8 18.3 131.6 117.1 7 9 .9 103.6 10.90 30 .92
1930...................... 9 .5 12 .8 9 1 .2 108.1 59 .8 67 .1 11.06 22 .04
1931...................... 5 .7 8 .2 4 6 .0 7 2 .6 3 2 .0 3 9 .0 8 .6 9 8 .9 7
1932...................... 6 .5 10 .5 3 8 .0 54 .2 3 1 .9 38 .2 6 .2 0 10.33
1933...................... 10 .2 13 .0 8 2 .4 6 9 .4 52 .2 7 4 .4 8 .0 9 12.88
1934...................... 12 .4 21 .3 • 44 .6 7 9 .8 8 1 .6 8 4 .8 13.20 33 .00
1935...................... 11.1 18 .4 59 .3 7 0 .3 65 .5 8 3 .2 7 .5 2 30 .54
1936...................... 12 .4 2 3 .6 114.2 9 2 .9 104.4 102.5 11 .20 33 .36
1937...................... 8 .4 2 0 .4 52 .9 7 8 .0 5 1 .8 96 .2 8 .7 4 19.51
1938...................... 8 .6 19 .6 55 .7 6 9 .8 4 8 .6 56 .2 6 .7 8 21 .79
1939...................... 9 .1 15 .4 6 9 .7 7 3 .4 5 6 .8 69 .1 7 .9 4 21 .17
1940...................... 9.9. 16 .0 54 .1 8 5 .4 6 1 .8 68 .2 7 .5 9 21 .73
1941...................... 17 .0 2 6 .4 8 0 .8 92 .2 75 .1 9 4 .4 9 .7 0 47.65
1942...................... 19 .0 3 6 .9 117.0 118.0 91 .7 110.0 10 .80 45.61
1943...................... 19 .9 4 0 .5 131.0 206 .0 112.0 136.0 14.80 52 .10
1944...................... 2 0 .7 4 2 .0 150.0 190.0 109.0 141.0 16 .50 52 .70
1945...................... 2 2 .5 3 6 .6 143.0 204 .0 127.0 150.0 15.10 51 .10
1946...................... 3 2 .6 38 .2 124.0 218 .0 156.0 191.0 16.70 72 .00
1947...................... 3 1 .9 3 8 .0 162.0 217 .0 216 .0 229 .0 17 .60 85 .90
1948...................... 3 0 .4 48 .2 155.0 222 .0 129.0 200 .0 18.45 67.20
1949...................... 2 8 .6 4 5 .9 128.0 214 .0 124.0 188.0 16 .50 43 .40
1950...................... 40 .1 5 1 .7 91 .7 173.0 153.0 200 .0 16 .70 86 .50
1951...................... 3 7 .9 51.1 163.0 304 .0 166.0 211 .0 19 .50 69 .30
1952 ..................... 3 6 .9 5 0 .0 196.0 3 31 ;0 157.0 209 .0 21 .05 70 .00
1953

D ecem ber.. . . 30 .73 4 9 .2 6 9 .9 246 .0 141 .0 2 0 1 .0 18 .25 53 .0 0
1954 

January........... 30 .05 48 .3 69 .1 253 .0 142.0 203 .0 19.05 52.00
February........ 30 .42 31 .9 6 5 .3 258 .0 143.0 206 .0 18.95 51 .40
M arch.............. 31 .05 27 .3 5 3 .2 252 .0 144.0 209 .0 18.35 50 .50
April................ 31 .57 • • • • 70 .2 268 .0 145.0 206 .0 18.05 5 0 .80
M ay .................. 32 .17 6 8 .0 134.0 2 6 3 .0 147 .0 2 0 0 .0 17 .05 51 .40
Ju n e................. 32.31 5 3 .0 151.0 270 .0 149.0 191.0 15.65 51 .40
Ju ly .................. 32 .18 5 2 .7 149.0 302 0 150.0 200 .0 15.15 54 .00
August............ 34 .0 0 4 8 .2 141 .0 2 5 9 .0 153.0 2 0 3 .0 16.45 61 .3 0
Septem ber.. . 34.55 53 .0 116.0 236.0 153.0 207.0 17.25 61 .60
October........... 34.67 53 .6 93 .2 212.0 145.0 208.0 17.55 60.20
November. . . 33 .1 7  • 5 2 .0 109.0 222 .0 137.0 212 .0 18.15 59 .40 • • • •

In d ex  N um bers (A u g . 1 9 0 9 —Ju ly  1 9 1 4  =  1 0 0 )
1928...................... 145 200 76 134 131 113 95 152 147
1929...................... 135 183 189 133 124 117 92 137 137
1930...................... 77 128 131 123 93 76 93 98 128
1931...................... 46 82 66 83 50 44 73 40 107
1932...................... 52 105 55 62 50 43 52 46 100
1933...................... 82 130 118 79 81 84 68 57 90
1934...................... 100 213 64 91 127 96 111 146 94
1935...................... 90 184 85 80 102 94 63 135 116
1936...................... 100 236 164 106 163 116 94 148 108
1937...................... 68 204 76 89 81 109 74 87 114
1938...................... 69 196 80 79 76 64 57 97 96
1939...................... 73 164 100 84 88 78 67 94 98
1940...................... 80 160 78 97 96 77 64 96 122
1941...................... 137 264 116 105 117 107 82 211 138
1942...................... 153 369 168 134 143 124 91 202 178
1943...................... 160 405 188 235 174 154 125 231 270
1944...................... 167 420 214 216 170 160 139 234 236
1945...................... 181 366 205 232 198 170 127 227 240
1946...................... 263 382 178 248 212 209 141 319 217
1947...................... 257 380 232 248 336 259 148 381 262
1948...................... 245 482 222 253 201 226 155 298 253
1949...................... 231 459 184 244 193 213 139 192 232
1950...................... 323 517 132 197 238 226 141 384 211
1951...................... 306 512 233 346 259 239 164 307 269
1952...................... 298 500 281 377 245 238 177 310 274
1953 

Decem ber.. . . 248 492 100 280 220 227 154 235 224
1954 

January.......... 242 483 99 288 221 230 160 231 271
February. . . . 245 319 94 294 223 233 160 228 233
M arch.............. 250 273 78 287 224 236 155 224 246
April................ 255 •  • • 101 305 226 233 152 225 225
M ay................. 259 ‘ 580 192 300 229 226 144 228 279
Ju n e ................. 261 530 217 308 232 216 132 228 200
Ju ly .................. 260 527 214 344 234 226 128 239 243
August............ 274 482 202 295 238 230 139 272 223
September. . . 279 530 166 269 238 234 145 273 170
October........... 280 536 134 241 226 235 148 267 191
N ovem ber.. . 268 520 156 253 213 252 153 263 237
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Wholesale Prices of Phosphates and Potash**

Super
phosphate, 

Balti
more, 

per unit 
1910-14.................. SO. 536
192 8 .................................... 580
192 9 .................................... 609
193 0 .............................. .542
193 1.................................... 485
193 2 .................................... 458
193 3 .................................... 434
193 4 .................................... 487
193 5 .................................... 492
193 6 .................................... 476
193 7 .................................... 510
193 8 .............................   .492
193 9 .................................... 478
194 0 .................................... 516
194 1.................................... 547
194 2 .................................... 600
194 3 .................................... 631
194 4 .................................... 645
194 5 .................................... 650
194 6 .................................... 671
194 7 .................................... 746
194 8 .................................... 764
194 9 .................................... 770
195 0 .................................... 763
195 1.................................... 813
1952 ....................................  849
1953

December  .895
1954

January  .895
February. . . . .  .895
M arch   .895
April........................ .895
M ay......................... .895
Ju n e........................  .895
Ju ly ................................ 895
A ugust...................  .895
Septem ber.. . .  .895
O ctober.. . . . . .  .895
N o v e m b e r .... .895

192 8  ..........................  108
192 9 .............................  114
193 0 .............................  101
193 1..............................  90
193 2 ..............................  85
1933 ..............................  81
193 4 ..............................  91
193 5 ........................  92
193 6 ........................  89
193 7 ........................  95
193 8 ........................  92
193 9 ........................  89
194 0 ........................  96
194 1 .............................  102
194 2 .............................  112
194 3 .............................  117
194 4 .............................  120
194 5 .............................  121
194 6 .............................  125
194 7 .............................  139
194 8 .............................  143
194 9 .............................  144
195 0 .............................  142
195 1.............................  152
195 2 ......................... 158
1953

December  167
1954

January  167
February  167
M arch.....................  167
April.......................  167
M ay ........................  167
Ju n e ........................  167
Ju ly .........................  167
A ugust...................  167
Septem ber.. . .  167
October..................  167
N ovem ber.. . .  167

Florida 
land pebble, 
68%  f.o.b. 

mines, bulk, 
per ton 
S3.61

3 .1 2
3 .1 8
3 .1 8
3 .1 8
3 .1 8  
3 .11  
3 .1 4  
3 .3 0
1 .85
1 .85
1.85
1.90
1.90 
1 .94
2 .1 3  
2.00 
2.10 
2.20 
2.41 
3 .0 5  
4 .27  
3 .8 8  
3 .83
3 .9 8
3 .9 8

Tennessee 
phosphate 

rock, 
75%  f.o.b. 

mines, 
bulk, 

per ton 
S4 .88

5 .5 0
5 .5 0
5 .5 0
5 .5 0
5 .5 0
5 .5 0  
5 .67  
5 .6 9
5 .5 0
5 .5 0
5 .5 0
5 .5 0
5 .5 0  
5 .6 4  
6 .2 9  
5 .93  
6.10 
6 .23
6 .5 0  
6 .6 0  
6 .6 0  
6.22
5 .47
5 .4 7
5 .4 7

Muriate 
of potash 

bulk, 
per unit, 
c  j . f .  At

lantic and 
Gulf ports 

SO.714 
.669 
.672 
.681 
.681 
.681 
.662 
.486 
.415 
.464 
.508 
.523 
.521 
.517 
.522 
.522 
.522 
.522 
.522 
.508 
.432 
.397 
.397 
.371 
.401 
.401

Sulphate 
of potash 
in bags, 
per unit, 
c j . f .  At

lantic and 
* Gulf ports * 

SO.953 
.957 
.962 
.973 
.973 
.963 
.864 
.751 
.684 
.708 
.757 
.774 
.751 
.730 
.780 
.810 
.786 
.777 
.777 
.769 
.706 
.681 
.703 
.716 
.780 
.793

Sulphate 
of potash 
magnesia, 
per ton, 
c j . f .  At

lantic and 
Gulf ports1 

$24.18 
26.46 
26.59
26.92
26.92 
26.90 
25 .10  
22.49 
21 .44  
22.94
24.70  
15.17 
24 .52 
24.75 
25.55 
25 .74
25.35
25.35
25.35
24 .70
18.93
14.14
14.14 
14.33
15.25
15.25

Manure 
salts 
bulk, 

per unit, 
c j . f .  At

lantic and 
Gulf ports '

SO.657 
.607 
.610 
.618 
.618 
.618 
.601 
.483 
.444 
.505 
.556 
.572 
.570 
.573 
.367 
.205 
.195 
.195 
.195 
.190 
.195 
.195 
.195 
.195 
.200 
.200

.430 .827 16.00 .210

.430 .827 16.00 .210
. . . . . . . . .430 .827 16.00 .210

.430 .827 16.00 .210
• • • • .430 .827 16.00 .210
• • • • .430 .827 16.00 .210

. . . . .359 .710 13.45 .174
.388 .765 14.75 .184

. . . . .388 .765 14.75 .184
.388 .765 14.75 .184
.388 .765 14.75 .184

. . . . . . . . .388 .765 14.75 .184

Index Numbers ( 1 9 1 0 - 1 4 =  100 )
86 113 94 100 109 92
88 113 94 101 110 93
88 113 95 102 111 94
88 113 95 102 111 94
88 113 95 101 111 94
86 113 93 91 104 91
87 110 68 79 93 74
91 117 58 72 89 68
51 113 65 74 95 77
51 113 71 79 102 85
51 113 73 81 104 87
53 113 73 79 101 87
53 113 72 77 102 87
54 110 73 82 106 87
59 129 73 85 106 84
55 121 73 82 105 83
58 125 73 82 105 83
61 128 73 82 105 83
67 133 71 81 102 82
84 135 70 74 78 83

118 135 67 72 58 83
108 128 67 74 58 83
106 112 68 75 59 83
110 112 72 82 63 83
110 112 72 83 63 83

. . . e e e 76 87 66 85

• e • 76 87 66 85
76 87 66 85
76 87 66 85
76 87 66 85
76 87 66 85
66 75 56 79
70 80 61 81
70 80 61 81
70 80 61 81
70 80 61 81

. . . • e e 70 80 61 81
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Wholesale Prices of Ammoniates**
Fish scrap, Tankage High grade

dried
11-12%

11% .
ammonia,

ground
Mood,

ammonia, 15% bone 16-17%
Nitrate Sulphate Cottonseed 15% bone phosphate, ammonia,
of soda of ammonia meal phosphate, f.o.b. Chi Chicago,

bulk per bulk per S. E . Mills f.o.b. factory cago, bulk, bulk,
unit N unit N per unit N bulk per unit N per unit N per unit N

1910-14................... $2 .68 $2.85 $3 .50 $3.53 $3 .37 $3 .52
1928.......................... 2 .3 0 7 .0 6 6 .63 4 .9 2 6 .0 0
1929.......................... 2 .5 7 2 .0 4 5 .6 4 5 .0 0 4 .61 5 .7 2
1930........................ 1.81 4 .7 8 4 .9 6 3 .7 9 4 .5 8
1931........................ 1 .46 3 .1 0 3 .9 5 2 .11 2 .4 6
1932........................ 1 .87 1 .04 2 .1 8 2 .1 8 1.21 1 .36
1933........................ 1 .52 1.12 2 .9 5 2 .8 6 2 .0 6 2 .4 6
1934.......................... 1 .52 1 .20 4 .4 6 3 .1 5 2 .6 7 3 .2 7
1935.......................... 1 .47 1.15 4 .5 9 3 .1 0 3 .0 6 3 .6 5
1936.......................... 1 .53 1.23 4 .1 7 3 .4 2 3 .5 8 4 .2 5
1937.......................... 1 .32 4.91 4 .6 6 4 .0 4 4 .8 0
1938.......................... 1 .38 3 .6 9 3 .7 6 3 .1 5 3 .5 3
1939.......................... 1.35 4 .0 2 4.41 3 .8 7 3 .9 0
1940.......................... 1 .36 4 .6 4 4 .3 6 3 .3 3 3 .3 9
1941.......................... 1.41 5 .5 0 5 .3 2 3 .7 6 4 .43
1942.......................... 1.41 6.11 5 .7 7 5 .0 4 6 .7 6
1943.......................... 1 .42 6 .3 0 5 .7 7 4 .8 6 6 .62
1944.......................... 1.42 7 .6 8 5 .7 7 4 .8 6 6.71
1945.......................... 1.42 7.81 5 .7 7 4 .86 6 .71
1946.......................... 1.44 11.04 7 .3 8 6 .6 0 9 .33
1947........................ . 1.60 12.72 10.66 12.63 10.46
1948.......................... 2 .03 12.94 10.59 10.84 9 .85
1949.......................... 2 .2 9 10.11 13.18 10.73 10.62
1950.......................... 1 .95 11.01 11.70 10.21 9 .3 6
1951.......................... 1.97 13.20 10.92 10.18 10.09
1952 ......................... 2 .0 9 13.95 11.27 9 .7 2 9 .1 6
1953

December........... 3 .0 9 2 .22 10.96 11.24 8 .5 0 9.03
1954

Janu ary ............ 3 .0 9 2 .2 2 11.28 11.24 9 .2 6 9.71
February............ 3 .0 9 2 .2 2 11.20 11.45 9 34 10.02
M arch.................. 2 .2 2 11.35 11.70 9 .59 10.20
April.................... 2 .22 11.63 12.15 10.32 10 .55
M ay ..................... 3 .0 9 2 .22 11.40 12.15 11.47 10.74
Ju n e ..................... 3 .0 9 2 .1 8 10.76 12.15 10 09 9 .8 7
Ju ly ...................... 2 .1 8 11.12 11.28 10.02 9 .8 7
A ugust................ 3 .0 9 2 .1 8 12.37 11.19 9 .8 3 11.19
September......... 3 .0 9 2 .1 8 11.51 10.85 9 78 10.09
October............... 3 .01 2 .1 8 11.55 11.26 9 64 9 .9 4
November.......... 2 .98 2 .1 8 11.85 11.78 8 .8 0 9 .2 3

In d ex  N um bers (1 9 1 0 -1 4 =  10 0 )
1928.......................... 81 202 188 146 1701929.......................... 72 161 142 137 1621930.......................... 64 137 141 112 1301931.......................... 51 89 112 63 701932.......................... 71 36 62 62 36 391933.......................... 39 84 81 97 711934.......................... 42 127 89 79 931935.......................... 40 131 88 91 1041936.......................... 59 43 119 97 106 1311937.......................... 46 140 132 120 1221938.......................... 63 48 105 106 93 1001939.......................... 47 115 125 115 1111940.......................... 63 48 133 124 99 961941.......................... 49 157 151 112 1261942.......................... 49 175 163 150 1921943.......................... 50 180 163 144 1891944.......................... 50 219 163 144 1911945.......................... 50 223 163 144 1911946.......................... 51 315 209 196 2651947.......................... 56 363 302 374 2971948.......................... 71 370 300 322 2801949.......................... 117 80 289 373 318 3021950.......................... 68 315 331 303 2661951.......................... 69 377 310 302 2871952......................... 74 399 319 288 2601953

December........... 115 78 313 318 252 2571954
January.............. 78 322 318 276 276February............ 115 78 320 324 277 285M arch.................. 78 324 331 285 290April.................... 115 78 332 344 306 300M ay ..................... 115 78 326 344 340 305Ju n e ..................... 76 307 344 299 280Ju ly ...................... 76 318 320 297 280August................ 115 76 353 317 292 317
September..........
October...............

115 76
76

329
330

307
319

290
286

287
282

November.......... 111 76 339 334 261 262
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Combined Index Numbers of Prices of Fertilizer Materials, Farm Products 
and all Commodities

Prices paid 
by farmers Wholesale 
for com* prices

Farm modities of all com* Fertilizer Chemical Organic Superphos* 
prices* bought* moditiesf material! ammoni&tea ammoniates phate Potash**

192 8 ................  148 152 141 121 87 177 108 97
192 9 ................  148 150 139 114 79 146 114 97
193 0 ................  125 140 126 105 72 131 101 99
193 1 ................  87 119 107 83 62 83 90 99
193 2 ................  65 102 95 71 46 48 85 99
1933 ................  70 104 96 70 45 71 81 95
1 9 3 4 . . . . ___  90 118 109 72 47 90 91 72
193 5 ................  109 123 117 70 45 97 92 63
193 6 ................  114 123 118 73 47 107 89 69
193 7 ................  122 130 126 81 50 129 95 75
193 8 ................  97 122 115 78 52 101 92 77
193 9 ................  95 121 112 79 51 119 89 77
194 0 ................  100 122 115 80 52 114 96 77
194 1 ................  124 130 127 86 56 130 102 77
194 2 ................  159 149 144 93 57 161 112 77
194 3 ................  193 165 151 94 57 160 117 77
194 4 ................  197 174 152 96 57 174 120 76
194 5 ................  207 180 154 97 57 175 121 76
1946 ................  236 197 177 107 62 240 125 75
194 7 ................  276 231 222 130 74 362 139 72
194 8 ................  287 250 241 134 89 314 143 70
1949 ................  250 240 226 137 99 319 144 70
195 0 ................  258 246 232 132 89 314 142 72
195 1 ................  302 271 258 139 93 331 152 76
1952   288 273 251 144 98 333 158 76
1953

December.. 254 260 248 141 96 285 167 80
1954

Ja n u a ry ... 259 263 250 142 96 300 167 80
February.. 258 264 248 142 96 301 167 80
M arch  256 264 250 143 96 307 167 80
April  257 265 250 145 96 323 167 80
M ay  258 267 250 147 96 338 167 80
June  248 265 248 141 95 311 167 69
Ju ly   247 263 248 142 95 310 167 74
August  251 264 248 143 95 319 167 74
September. 246 263 248 142 95 308 167 74
O cto b er... 242 262 248 141 94 308 167 74
November. 244 262 248 140 93 301 167 74

• U. S. D. A. figures, revised Jan u ary  1950. Beginning1 Jan u ary  1946 farm  prices 
and index numbers of specific farm  products revised from a  calendar year to a 
crop-year basis. T ruck crops index adjusted to the 1924 level of the all-commodity 
index.

t  Departm ent of Labor index converted to 1910-14 base.
i  The Index numbers of prices of fertilizer m aterials are based on original study 

made by the D epartm ent of A gricultural Econom ics and Farm  Management, 
Cornell U niversity, Ithaca, New York. These Indexes are complete since 1897. 
The series was revised ana rew elghted as of March 1940 and November 1942.

l B eginning Jn ly  1049, baled h ay  prlcea reduced by $4.75 a  ton to  be com parable  
to  looae hay prices previously quoted.

• P o tash  sa lts  quoted F.O .B . mines t m anure sa lts  since Ju n e 1041; o th er ca rrie rs  
since Ju n e  1047. B eginning Ju n e 1054, m u riate  of potash quoted on both mine and 
port basis.

• • w h e re  ran g e  of prices fo r  fe rtilise r m aterial Is quoted, average  llgure Is 
used. The w eighted av e ra g e  of prices actu ally  paid fo r potash is low er th an  the  
annual av e ra g e  because since 1926 over 00%  of th e potash used In ag ricu ltu re  has 
been co n tracted  fo r during th e discount period.



This section contains a short review o f some o f the most p ractical and im portant bulletins) and lists 
a ll recent publications o f the United States Departm ent o f  A griculture, the State Experim ent Stations, 
and Canada, relating to  Fertilizers, Soils, Crops, and Econom ics. A file o f  th is departm ent o f 
BETTER  CROPS W ITH PLANT FOOD would provide a com plete index covering all publications 
from  these sources on the particu lar subjects named.

F ertilizers

“Fertilizer and Fertilizer Material, Fiscal 
Year 1952-53,” State Dept, of Agr., Mont
gomery, Ala., Bui. 60.

"Fertilizers, Fertilizer Materials, and Rock. 
Phosphate Sold in Illinois,” Agr. Exp. Sta., 
Univ. of III., Urbana, III., AG 1635, Sept. 
1954, S. W. Melsted and N. G. Pieper.

"Fertilizers—Their Purchase and Use on 
Field Crops,” College of Agr., Univ. of Ky., 
Lexington, Ky., Misc. 10, P. E. Karrakcr.

"Fertilizing Home Fruits,” Agr. Ext. Serv., 
Univ. of Mass., Amherst, Mass., Lflt. 264, 
March 1954, W. D. Weeks.

"Missouri Fertilizer Tonnage Report, January 
1 to June 30, 1954,” Agr. Exp. Sta., Univ. of 
Mo., Columbia, Mo.

"Methods of Applying Fertilizers,” Agr. Ext. 
Serv., Okla. A. & M. College, Stillwater, Okla., 
Cir. 613, W. Chaffin, G. Hanes, and R. 0 . 
Woodward.

"Distribution of Fertilizer Sales in Texas, 
January 1 to June 30, 1954,” Agr. Exp. Sta., 
Texas A. & M. College, College Station, Tex., 
Prog. Rpt. 1707, Aug. 1954, J. F. Fudge.

"Some Effects of Different Amounts and 
Combinations of Fertilizers on the Yield and 
Market Grade of Sweet Potatoes at Nacog
doches," Agr. Exp. Sta., Tex. A. & M. College, 
College Station, Tex., Prog. Rpt. 1711, Sept. 
1954, H. C. Hutson and D. R. Paterson.

"Irrigation and Nitrogen Fertilization Ex
periments on Sugar Beets in the Columbia 
Basin,” Agr. Exp. Sta., State College of Wash., 
Pullman, Wash., Sta. Cir. 249, April 1954, 
J. S. Robins.

Soils

"For Higher Yields—At Lower Cost: Have 
Your Soil Tested," Agr. Ext. Serv., Ala. Poly
technic Institute, Auburn, Ala., Cir. 465, Jan. 
1954, J. C. Lowery and D. Harbor.

"Grading Land For Surface Irrigation,” Agr. 
Exp. Sta., Univ. of Calif., Berkeley, Calif., Cir. 
438, J. C. Marr.

"Soil Survey of Hants County, Nova Scotia,” 
Canada Dept, of Agr., Truro, Nova Scotia, 
Rpt. 5, 1954, D. B. Cann.

"How to Take Soil Samples," Agr. Ext. 
Serv., Univ. of Conn., Storrs, Conn., Fldr. 72,

Sept. 1953, R. 1. Munsell.
"The Morphology, Mineralogy and Genesis 

of Two Southern New England Soils," Agr. 
Exp. Sta., New Haven, Conn., Bui. 584, June 
1954, G. A. Bourbeau and C. L. W. Swanson.

"What You Should Know About Soil Test
ing," Agr. Exp. Sta., Univ. of Fla., Gainesville, 
Fla., Cir. S-74, July 1954, W. L. Pritchett and 
H. L. Breland.

"Managing West Florida Soils for High Corn 
Yields,” Agr. Exp. Sta., Univ. of Fla., Gaines
ville, Fla., Cir. S-76, Aug. 1954, C. E. Hutton,
H. W. Lundy, and W. K. Robertson.

"A Rapid Test for Possible Excesses of Cop
per in Sandy Soils,” Agr. Exp. Sta., Univ. of 
Fla., Gainesville, Fla., Bui. 544, Aug. 1954, 
W. F. Spencer.

"Irrigating Flue-cured Tobacco in Georgia,” 
Agr. Exp. Sta., Univ. of Ga., Athens, Ga., Lflt. 
2, Sept. 1954, J. G. Gaines.

"Irrigation of Sugar Beets, How Much Water 
to Apply and When to Apply It,” Agr. Exp. 
Sta., Mont. State College, Bozeman, Mont., Cir. 
205, June 1954, W. E. Larson.

"Summary of Soil and Water Conservation 
and Management Research at the Red Plains 
Conservation Experiment Station, Guthrie, 
Oklahoma,” Agr. Exp. Sta., Okla. A. & M. 
College, Stillwater, Okla., Mimeo. Cir. M-259, 
May 1954, H. A. Daniel, H. M. El well, and 
M. B. Cox.

"Summary of Soil and Water Conservation 
and Management Research at the Wheatland 
Conservation Experiment Station, Cherokee, 
Oklahoma,” Agr. Exp. Sta., Okla. A. &• M. 
College, Stillwater, Okla., Mimeo. Cir. M-260, 
May 1954, H. A. Daniel, M. B. Cox, and H. M. 
Elwell.

"Soil Moisture Depletion by Irrigated Crops 
Grown in South Dakota," Agr. Exp. Sta., S. D. 
State College, College Station, S. D., Cir. 104, 
June 1954, L. J. Erie and N. A. Dimick.

"Irrigation Research in the James River 
Basin, a Five-year Progress Report," Agr. Exp. 
Sta., S. D. State College, College Station, S. D., 
Cir. 107, June 1954.

"Soils of Clay County, South Dakota,” Agr. 
Exp. Sta., S. D. State College, College Station, 
S. D., Bui. 430, May 1953, G. J. Buntley, W. C. 
Bourne, and F. C. Westin.

"Formulas for Estimating Leaching and 
Gypsum Requirements of Irrigation Waters,"

37
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Agr. Exp. Sta., Tex. A. & M. College, College 
Station, Tex., Misc. Pub. I l l ,  June 1954, F. M. 
Eaton.

Crops
"Soybeans for Oil," Agr. Ext. Serv., Ala. 

Polytechnic Institute, Auburn, Ala., Cir. 467, 
Jan. 1954, J. C. Lou/ery.

"Factors Affecting Germination of Runner 
Peanuts," Agr. Exp. Sta., Ala. Polytechnic In
stitute, Auburn, Ala., Bui. 289, June 1954, 
J. H. Blachjstone, H. S. Ward, Jr., J. L. Butt,
I. F. Reed, and W. F. McCreery.

"The Davey Almond," Agr. Exp. Sta., Univ. 
of Calif., Davis, Calif., Bui. 741, E. F. Serr, 
D. E. Kester, M. N. Wood, and R. W. Jones.

"Dominion Forest Nursery Stations, Indian 
Head, Sask., Sutherland, Sas\., Progress Report 
1947-1952," Exp. Farms Serv., Dept, of Agr., 
Ottawa, Ont., Can., May 1954.

"The Beneficial Effects from Alfalfa in a 
Crop Rotation," Agr. Exp. Sta., Colo. A. & M. 
College, Fort Collins, Colo., Tech. Bui. 51, 
April 1954, R. Gardner and D. W. Robertson.

"1951 Progress Reports on Research at Ar
kansas Valley Branch Experiment Station," 
Agr. Exp. Sta., Colo. A. & M. College, Fort 
Collins, Colo., Gen. Series Paper 501.

"You—And Delaware’s Farm Progress," 
Agr. Ext. Serv., Univ. of Del., Newark, Del., 
Ann. Rpt. 1952-1953.

"Seminole—A New Disease-resistant, Green, 
Round-podded Bush Bean," Agr. Exp. Sta., 
Univ. of Fla., Gainesville, Fla., Cir. S-73, June 
1954, E. A. Wolf and W. A. Hills.

"Value of Alyce Clover Pasture for Lac- 
tating Dairy Cows," Agr. Exp. Sta., Univ. of 
Fla., Gainesville, Fla., Bui. 542, July 1952, 
S. P. Marshall and P. T. D. Arnold.

"Fiesta, a New Hybrid Onion for Use Where 
Sweet Spanish Strains Are Adapted," Agr. 
Exp. Sta., Univ. of Idaho, Moscow, Idaho, 
Bui. 211, April 1954, D. F. Franklin, H. A. 
Jones, and C. E. Peterson.

"Abundance: A New High-yielding Storage- 
type Hybrid Onion,” Agr. Exp. Sta., Iowa State 
College, Ames, Iowa, Spec. Rpt. 6, May 1954, 
H. A. Jones, C. E. Peterson, and D. F. Frank
lin.

"The Progress of Research in Serving Agri
culture, Sixty-sixth Annual Report, 1952-1953," 
Agr. Exp. Sta., Univ. of Md., College Park, 
Md., Bui. A-78, Jan. 1954.

"The Chesapeake Tomato, A New Variety 
Resistant to Fruit Cracking” Agr. Exp. Sta., 
Univ. of Md., College Park, Md., Bui. 450, 
May 1954, F. C. Stark.

"Annual Report, 1952-1953," Agr. Exp. 
Sta., Univ. of Mass., Amherst, Mass., Bui. 475, 
Nov. 1953.

"Sixtieth Annual Report, Agricultural Ex
periment Station, University of Minnesota, 
July 1, 1952 to June 30, 1953," Agr. Exp. 
Sta., Univ. of Minn., St. Paul, Minn., March 
1954.

"Golden Anniversary Report, 1953," Agr.

Ext. Serv., Miss. State College, State College, 
Miss., Pub. 277, March 1954..

"New Variety of Early Oats for North Mis
sissippi," Agr. Exp. Sta., Miss. State College, 
State College, Miss., Serv. Sheet 427, May 
1953, D. H. Bowman.

"Development of Smooth Leaf Cotton," 
Agr. Exp. Sta., Miss. State College, State Col
lege, Miss., Serv. Sheet 428, May 1954, Z. F. 
Lund and J. R. Meyer.

"Vegetable Plants for Home and Commer
cial Growers," Agr. Exp. Sta., Univ. of Mo., 
Columbia, Mo., Bui. 617, March 1954, A. D. 
Hibbard and V. N. Lambeth.

"Fruit Varieties for Montana Gardens," Agr. 
Ext. Serv., Mont. State College, Bozeman, 
Mont., Lflt.M-25, Jan. 1954.

"Delphinium, Lflt. 27; Dahlias, Lflt. 28; 
Hardy Chrysanthemum, Lflt. 29; Peony, Lflt. 
30; Gladiolus, Lflt. 31; Lilies, Lflt. 32; Daffo
dil, Lflt. 33; Daylily, Lflt. 34; Iris, Lflt. 35; 
Sweet Pea, Lflt. 36; Tulip, Lflt. 37," Agr. Ext. 
Serv., Mont. State College, Bozeman, Mont., 
March 1954, L. A. Yager.

"67th Annual Report of the Nebraska Agri
cultural Experiment Station," Agr. Exp. Sta., 
Univ. of Nebr., Lincoln, Nebr., Jan. 1954.

"Grass Silage," Agr. Ext. Serv., Univ. of 
Nebr., Lincoln, Nebr., E. C. 130, May 1954.

"Sugar Beets in Diversified Irrigation Farm
ing," Agr. Ext. Serv., Univ. of Nebr., Lincoln, 
Nebr., E. C. 197, March 1954, L. Harris and 
J. C. Swinbank.

"Report of the Director of the New Hamp
shire Agricultural Experiment Station,” Agr. 
Exp. Sta., Univ. of N. H., Durham, N. H., 
Sta. Bui. 409, March 1954.

"Sixty-sixth Annual Report of the New York 
State College of Agriculture at Cornell Univer
sity & The Cornell University Agricultural Ex
periment Station, 1953,” Agr. Exp. Sta., N. Y. 
State College of Agr., Cornell Univ., Ithaca, 
N. Y.

"Cucumbers," Agr. Exp. Sta., N. Y. State 
College of Agr., Cornell Univ., Ithaca, N. Y., 
Ext. Bui. 917, May 1954, J. Carew, R. W. 
Leiby, and C. Chupp.

"Ladino Clover,” Agr. Ext. Serv., N. C. 
State College, Raleigh, N. C., Ext. Cir. 301, 
July 1954, S. H. Dobson, W. W. Woodhouse, 
D. S. Chamblee, and C. H. Hanson.

"Soybean Production in North Carolina," 
Agr. Ext. Serv., N. C. State College, Raleigh, 
N. C., Ext. Cir. 381, March 1954, E. R. Col
lins, H. E. Scott, J. C. Wells, and W. G. West
moreland.

"Cucumber Production in North Carolina," 
Agr. Ext. Serv., N. C. State College, Raleigh, 
N. C., Ext. Cir. 383, May 1954, A. A. Bana- 
dyga, H. M. Covington, D. E. Ellis, H. R. 
Garriss, C. H. Brett, H. E. Scott, M. E. Har- 
ward, and G. S. Abshier.

"Aromatic Tobacco Studies," Agr. Exp. Sta., 
N. C. State College, Raleigh, N. C., Bui. 386, 
June 1954, L. Shaw.

"Nickels for Know-how the First Three 
Years," Agr. Exp. Sta., N. C. State College,
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Raleigh, N. C., Aug. 1954, f. C. Brown, Jr.,
S. Martin, Jr., B. Johnson, B. Poe, M. G. Mann, 
Jr., and T. Pearsall.

"Results of Nine Years of Crop Experiments 
on the North Central Agricultural Experiment 
Station," Agr. Exp. Sta., N. D. Agr. College, 
Fargo, N. D., Bui. 389, June 1954.

"Effect of Certain Adsorbents and Mineral 
Mixtures on the Availability of Riboflavin and 
Other B-vitamins in Rations," Agr. Exp. Sta., 
Wooster, Ohio, Res. Bui. 748, Aug. 1954, C. H. 
Hunt, O. G. Bentley, T. V. Hershberger, and 
A. L. Moxon.

"Crops for Silage," Agr. Ext. Serv., Okla. 
A. Sr M. College, Stillwater, Okla., Cir. 620, 
W. Chaffin.

"Coastal Bermuda," Agr. Ext. Serv., Clem
son Agr. College, Clemson, S. C., Cir. 374, 
April 1954, H. A. Woodle.

"Waubay and Dupree, Two New Oats for 
South Dakota," Agr. Exp. Sta., S. D. State 
College, College Station, S. D., Bui. 436, March 
1954, V. A. Dirks.

"El Paso Valley Cotton Variety Test, 1953," 
Agr. Exp. Sta., Tex. A. & M. College, Col
lege Station, Tex., Prog. Rpt. 1713, Sept. 1954, 
L. S. Smith and P. J. Lyerly.

"Blue Lake Pole Beans in Western Wash
ington, Varietal, Plant- and Row-spacing, and 
Growth Regulating Materials Studies," Agr. 
Exp. Sta., State College of Wash., Pullman, 
Wash., Bui. 548, May 1954, J. F. Moore and 
D. F. Allmendinger.

"Growing Garlic in Western Washington," 
Agr. Exp. Sta., State College of Wash., Pull
man, Wash., Sta. Cir. 247, April 1954, J. F. 
Moore, L. Campbell, W. P. Mortensen, and 
A. J. Howitt.

"Grasses and Legumes, Their Simple Char
acteristics," State Dept, of Agr., Pullman, 
Wash., Ext. Mimeo. 1627, June 1954, K. J. 
Morrison.

"Directory of Organization and Field Activi
ties of the Department of Agriculture, 1955," 
USDA, Wash., D. C., Agr. Handbook 76, Oct. 
1954.

"Cauliflower and Broccoli, Varieties and Cul
ture," USDA, Wash., D. C., Farmers' Bui. 
1957, Aug. 1954, R. C. Thompson and D. J. 
Caffrey.

"Corn Production," USDA, Wash., D. C., 
Farmers' Bui. 2073, Sept. 1954, G. H. String- 
field and M. S. Anderson.

Economics
"Factors in the 1954 Market Situation for 

Connecticut Valley Types of Cigar Tobacco," 
Agr. Exp. Sta., Univ. of Conn., Storrs, Conn., 
Prog. Rpt. 8, Oct. 1954, A. W. Dewey.

He: “What lovely legs you have!” 

She: “I ’m glad you like them. They 
were a birthday present.”

"Illinois Agricultural Statistics, Annual Sum
mary, 1954," State Dept, of Agr., Springfield, 
III., Bui. 54-1, Apr. 1954.

"Wheat Adjustment," Agr. Exp. Sta., Kans. 
State College, Manhattan, Kans., Agr. Econ. 
Rpt. 61, June 1954, J. H. McCoy.

"Economic Analysis of Forage Production 
and Utilization in Dakota and Dixon Counties, 
Nebraska," Agr. Exp. Sta., Univ. of Nebr., 
Lincoln, Nebr., Res. Bui. 173, Nov. 1953, 
H. W. Ottoson.

"Meeting the Impact of Crop-yield Risks in 
Great Plains Farming," Agr. Exp. Sta., N. D. 
Agr. College, Fargo, N. D., Bui. 392, June 
1954, P. J. Thair.

"Economics of Soil Conserving Practices on 
Muskingum and Associated Soils in Ohio," 
Agr. Exp. Sta., Wooster, Ohio, Res. Bui. 746, 
Aug. 1954, R. H. Blosser.

"Soil Survey and Land Valuation for Tax 
Purposes," Agr. Exp. Sta., S. D. State College, 
College Station, S. D., Cir. 109, June 1954, 
A. J. Klingelhoets and F. C. Westin.

"Economics of Federal Irrigation Projects in 
the Missouri Basin," Agr. Exp. Sta., S. D. 
State College, College Station, S. D., Cir. 110, 
June 1954, O. Nervik, K. Kristjanson, W. 
Schutz, and S. Stangeland.

"Agricultural Productive Capacity 1955, 
South Dakota," Agr. Exp. Sta., S. D. State Col
lege, College Station, S. D., Agr. Econ. Pamph. 
37, Nov. 1951.

"Agricultural Production Trends in South 
Dakota," Agr. Exp. Sta., S. D. State College, 
College Station, S. D., Agr. Econ. Pamph. 50, 
Jan. 1954, R. J. Antonides.

"Farm Land Market Trends in South Da
kota 1941-1953," Agr. Exp. Sta., S. D. State 
College, College Station, S. D., Mimeo. Pamph. 
52, June 1954, R. F. Pengra and G. Lundy.

"Eleventh Annual Report, North Central 
South Dakota Farm Record Summary, 1953," 
Agr. Ext. Serv., S. D. State College, College 
Station, S. D., Agr. Econ. Pamph. 53, A. R. 
Clark.

"Marketing, The Yearbook of Agriculture, 
1954." USDA, Wash., D. C.

"Agricultural Outlook Charts, 1955," USDA, 
Wash., D. C., Oct. 1954.

"Foreign Agricultural Situation, The Export 
Problem," USDA, Wash., D. C„ Oct. 1954.

"Farm Costs and Returns, 1953 ( With Com
parisons) Commercial Family Operated Farms 
by Type and Location," USDA, Wash., D. C., 
June 1954, W. D. Good sell, W. H. Brown,
H. C. Fowler, E. Hole, E. B. Hurd, J. Vermeer, 
and I. Jenkins.

"Crops and Markets," USDA, Wash., D. C„ 
1954 Edition, Vol. 31.

Gal: “Gosh, can’t you be good for 
five minutes?”

Gob: “Say, sister, I ’ll be good for 
twenty years yet.”



40 B e t t e r  C rops W it h  P la n t  F ood

Systematic Soil Testing 

s Points the Way

( From page 23)

Table II is a summary of the results 
of soil analyses carried out in the course 
of these two surveys.

T a b l e  II.— S u m m a r y  o f  S o i l  A n a l y 
s e s ,  Two S u r v e y s — 1943, 1950

1943 1950

pH below 5 .8 ....................... 81 .2%
73.0%
54.3%

960

38.5%
51.2%
92.7%

553

Available phosphate, low. 
Available potash, low. . . .  
Number of samples , . . . .

Dairy farming is the chief agricul
tural enterprise in the North Shore 
area of the Pictou-North Colchester dis
trict, with sale of butterfat and livestock 
providing most of the farm revenue. 
The chief agricultural crops are grain, 
grasses, and legumes. Prior to 1943 the 
main soil treatments included very 
limited use of agricultural liming ma
terials, use of 2-12-6 as a grain fertilizer, 
and manure applied either under the

grain or as topdressing on the hay and 
pasture land. Hay and pasture crop 
yields had declined to a very unsatis
factory level on a large percentage of 
the land in the area.

Records obtained during the course 
of these two surveys indicate that the 
only major change in soil treatments 
used after 1943 was increased use of 
agricultural lime and some increase 
in tonnage of commercial fertilizer.

From Table II it is observed that 
soil acidity has, in general, been greatly 
reduced and available phosphate has 
been increased in the soil, but the avail
able potash has been greatly reduced. 
Thus, it is indicated that the great 
increase in lime use without any modi
fication in commercial fertilizer treat
ments has increased the rate of decline 
of available potash in the soils of the 
area. Any soil management practice 
that is causing a progressive depletion 
of any plant nutrient must be viewed 
with alarm by farmers and technical

T a b l e  III.— E s t i m a t e d  Loss a n d  R e p l a c e m e n t  o f  P l a n t  F o o d

Nitrogen Phosphate Potash

7,372 tons 
1,967 “

3,257 tons 11,830 tons 
17,433 “

9,339 “ 3,257 * 29,263 “

1,564 tons 
6,906 “ 
1,065 *

4,112 tons 
1,784 “

1,509 tons 
6,330 “

9,535 “ 
+196 “

5,896 “ 
+ 2 ,639  “

7,839 “ 
-2 1 ,4 2 4  “

Removed in harvested crops 
Leaching loss 1..........................

T otal...........................................

Supplied in com. fertilizer. . .
Supplied in manure................
Supplied in legumes *.............

T otal...........................................
Balance......................................

(Deficit due to crop removal only—3,991 tons)2

1 Leaching losses expected from soil in rotation and having a good level of fertility. _(2)
2 Annual crop removal of potash from Nova Scotia soils exceeds that supplied annually in manures and 

fertilizer to the extent of 3,991 tons. . , . . .
8 Assuming 10% of grassland in legumes and SO lbs. per acre per year of nitrogen fixed in the sou oy

legumes.
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Fig. 6 . Mangels growing on w ell-fertilized Nova Scotian soil

agriculturists.
Now, at this point an obvious ques

tion is, to what extent is plant food 
being replaced in Nova Scotia soils in 
general?

This can only be estimated and an 
attempted estimate is presented in 
Table III. .

Thus it appears that nitrogen is being 
supplied in adequate quantities to re
place that removed by cropping and 
leaching. The same is true for phos
phate provided the material is being 
applied to reasonably well-limed soils 
having a low phosphate fixation capac
ity.

Regarding potash, the situation is 
quite different. Assuming no loss by 
leaching, there is still a deficit of 3,991 
tons per annum or approximately 16 
lbs. per acre per annum. It is well- 
established that potash is lost in appre
ciable quantities by leaching. It is also 
known that Nova Scotia soils release 
considerable potash in an available form 
each year. Results of recent investiga
tions would indicate that, on the aver
age, potash released in an available 
form each year would about equal that 
lost by leaching. Thus this estimate 
indicates that the trends shown in

Tables I and II are due to inadequate 
applications of available potash in our 
commercial fertilizers.

In view of the fact that most of the 
cultivated land in Nova Scotia is used 
for grain, hay, silage, and pasture, the 
discussion to follow will pertain spe
cifically to these crops.

Results of experimental work indi
cate that potash deficiency has not de
veloped, as yet, to the point where it is 
responsible for general crop failure. 
However, a limited supply of potash 
may be limiting the yields of grain, 
grass, and legume crops to a greater 
extent than suspected at the present 
time.

Replicated and randomized plot ex
periments carried out by the Nova 
Scotia Department of Agriculture and 
Marketing since 1945 indicate that to 
study crop response from applications 
of potash fertilizer requires much more 
refined experimental technique than is 
the case with applications of nitrogen, 
phosphate, lime, and manure. These 
experiments were carried out on dif
ferent soil associations as mapped by 
the soil surveyors and have shown that:

1. Nitrogen applied with the grain
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gives significantly increased grain yields 
but does not influence the hay crop the 
following year.

2. Phosphorus applications have sig
nificantly increased grain and hay yields 
on all soils.

3. Ground limestone applications 
have increased grain yields on some 
soils but have greatly increased hay 
yields on all soils.

4. Manure applications have signifi
cantly increased grain and hay yields 
on all soils.

5. While varying seasonal conditions 
influence the crop response from soil 
treatments, the relative response from 
nitrogen, phosphorus, lime, and manure 
applications has been quite uniform.

6. Experimental data obtained from 
these studies indicate that any project 
carried out to study the potash require
ments of different crops on different 
soils involves a much more complex 
problem than is the case with other 
major soil treatments. For example:

(a) Response from potash is greater 
during seasons of low summer rainfall 
than during seasons of high rainfall.

(b ) Potash a p p lica tio n s  increase 
grain yields on some soils with no in
crease in hay yields. On other soils 
no increase in grain is obtained but 
hay yields are increased, while on other 
soils, both grain and hay yields are 
increased.

(c) Potash applications on some soils 
have given significantly higher percent
ages of legumes in the hay crop with
out any significant increase in yield of 
total dry matter.

(d ) It is indicated that the response 
from applied potash is increased as the 
pH of the soil is raised from the very 
acid to the slightly acid range.

(e) Rates of application of potash 
used in most of these fertility experi
ments have been similar to the rates 
used by the better farmers in the area. 
However, these rates have not, in any 
case to date, caused an increase in avail
able potash in the soil as indicated by 
soil analysis.

Thus it would seem that one reason

for the failure of many fertilizer experi
ments to prove conclusively the neces
sity of increased applications of potash 
on Nova Scotia soils may have been 
that these experimental designs have 
not been sufficiently long-term nor com
prehensive enough to truly evaluate all 
aspects of potash utilization by agricul
tural crops.

In a grassland program such as that 
being developed in Nova Scotia, it is 
very desirable to be able to keep the 
land in good quality grasses and leg
umes for several years before reseed
ing becomes necessary. To do this is a 
problem on many farms.

Recent experimental work conducted 
at Cornell University (1 ) has been re
ported in part as follows: “Nutrient 
competition among species may also be 
of help in explaining the degeneration 
of pasture and meadow mixtures from 
desirable to undesirable species. It is 
observed that plant succession in pro
ductive meadow mixtures occurs as 
follows: desirable grasses and legumes 
>  desirable grasses >  undesirable 
grasses and weeds. This succession is 
commonly associated with depletion 
of fertility and with mismanagement. 
The rapidity of plant succession from 
desirable to undesirable species is prob
ably enhanced by competition for nutri
ents among the species. Evidence of 
this is indicated by the relative intake 
of potassium by different species, i.e., 
high quality grasses >  legumes >  low 
quality grasses and weeds.”

It is also pointed out that the vigor 
with which these species compete for 
potassium is variable, grasses being 
most vigorous in this respect.

Many farmers in Nova Scotia are, 
at the present time, experiencing dif
ficulty in maintaining continued good 
yields of grass and legume crops with
out reseeding their land. This diffi
culty is evident on many farms where 
large quantities of lime and high phos
phate fertilizers are used. Therefore, 
considering the progressive decline in 
available potash in Nova Scotia soils 
as indicated by soil analyses and the
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influence of a limited available potash 
supply as indicated by the work car
ried out at Cornell, it is apparent that 
the time has arrived when commercial 
fertilizers with a higher potash content 
should be recommended for grain, 
grass, and legume crops in Nova Scotia.

This necessity for modification of 
plant nutrient ratios in commercial fer
tilizers has been experienced in various 
parts of North America as well as in 
sections of Europe.

On new agricultural soils, fertilizers 
having ratios of 1:6:1 and 1:8:1 have 
been used successfully, but as the agri
cultural age of the soils increased, the 
ratios have been changed to 1:2:1, 1:2:2, 
and 1:4:4. In sections of Europe where 
soils have been farmed for many years,

Economical Use

( From

are permitted to be sold in North Caro
lina, in addition to some of the higher 
analysis multiple ratio grades. In con
trast to this, fertilizers required to meet 
the needs of the county were found to 
range from six to twelve grades, de
pending upon soil variation and the 
number of different crops grown in the 
county.

Grades appearing most frequently on 
these lists were 2-12-12, 5-10-10, 8-8-8,
4-8-10, 4-9-3, 3-9-9, 0-10-20, 5-10-5, 
0-14-14, 3-9-6, 6-6-12, 0-9-27, 3-9-6, and 
2-8-10. Of these grades, 2-12-12,
5-10-10, 8-8-8, and 4-8-10 were common 
to most counties.

There appeared to be mutual interest 
among the farmer, the industry, and 
the educational agencies in applying all 
available information for most econom
ical production. This procedure over
came the frequent situation where rec
ommended fertilizers were not avail
able, or if available, were not generally 
recognized by the farmers.

Fifty-two of the one hundred coun
ties held county meetings to discuss 
their basic fertility situation and their

the fertilizers are now based largely on 
the ratios of plant nutrients contained 
in the crop with allowance made for 
the nutrients that are applied in the 
form of barn manure.

The purpose of this paper is to pre
sent the changing trends in soil fertility 
that are apparent in Nova Scotia at this 
time, and to recommend that fertilizer 
usage be modified to supply develop
ing soil deficiencies before they progress 
to the point of severely limiting general 
crop production.

Literature Cited
(1) Blaser, R. E. and Brady, N. C.—Agron. 

Journal, Vol. 42—No. 3, Page 128, March 
1950.

(2) Bizzell, J. A. and Lyon, T. L.—Proc. 
Intern. Congr. Soil Sci. 2:342-349— 1927.

of Fertilizer . . .

page 26)

fertilizer needs for most economical pro
duction. The local fertilizer dealers, co
operating with the supervisory person
nel of the fertilizer industry, generally 
made available the most adapted fer
tilizers for the local conditions.

Summary

North Carolina has a long growing 
season, a generally well-distributed and 
adequate rainfall, but the basic fer
tility of the soil needs supplementing 
with lime and fertilizer for most eco
nomical production. Experiment Sta
tion results, Extension demonstrations, 
and leading farmers have demonstrated 
the potential possibility of materially 
increasing general farm levels of pro
duction.

A coordinated educational program 
with the agricultural workers, the fer
tilizer dealers, the farm organizations, 
and a few leading farmers has resulted 
in studying the general soil fertility 
level as shown by a soil test, summariz
ing research and local information, and 
selecting a list of the most suitable fer
tilizers for the crops to be grown in the
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county or section of the county.
The advantages of such a program 

can be listed as: (1 ) Coordinating the 
best information available in the county;
(2 ) correlating fertilizer use with in
formation available from soil test and 
the specific requirements of the crop;
(3 ) coordination between recommenda
tions by the agricultural groups and

fertilizers made available by the fer
tilizer industry. Such a program seems 
to have so many advantages for every
one concerned that there appears to be 
no apparent reason why this type of 
program should not be continued and 
expanded in all of the counties in North 
Carolina.

Physical Condition of the Soil . . .

(From page 24)

T a b l e  I . — I n f l u e n c e  o f  S o il  S t r u c t u r e  o n  V e g e t a b l e  C r o p  P r o d u c t io n  
H a g e r s t o w n  S i l t  L o a m , S t a t e  C o l l e g e , P e n n s y l v a n ia

Soil structure Crop yield—tons per acre

Aggregation
%

Permeability 
in./hr. Tomatoes Peppers Sweet corn Lima beans Carrots

13.5 1.57 17.5 4 .0 3 .8 1.7 23.3
28 .9 5.42 26.4 5 .7 6.1 3.1 37.0

Difference
15.4 3 .85 8 .9 1.7 2 .3 1.4 13.7

114% 240% 50% 43% 60% 82% 59%

All differences significant at 0.05 level.

tance of getting the most from the fer
tilizers we use, surprisingly little is 
known about the influence of a given 
physical condition on nutrient absorp
tion. It has been shown by Lawton* 
that the uptake of potassium by corn 
can be reduced very sharply by poor soil 
aeration. As would be expected, plant 
growth was very greatly reduced. There 
is an urgent need for much more infor
mation on this important subject.

A series of experiments were estab
lished in Pennsylvania in 1952 and 1953 
by the author to attempt to measure the 
effect which a range of structural condi
tions in the surface of plowed layer had 
on crop production. A similar study

* Lawton, Kirk, Soil aeration affects fertilizer 
needs. Better Crops With Plant Food, October 
1946.

was initiated in New Jersey by Dr. S. J. 
Toth. The experimental sites chosen 
had been under continuous cultivation 
for years and had received large annual 
applications of commercial fertilizers. 
A synthetic soil conditioner, Krilium 
CRD-186, was used in both soils to sta
bilize different amounts of the fine soil 
particles into aggregates which produced 
a marked change in the structure of the 
plowed layer. A 5-10-10 fertilizer was 
applied at the rate of 1,200 pounds an 
acre and mixed with the surface layer.

The extent to which an improvement 
in the structure of the plowed layer of 
Hagerstown silt loam increased the yield 
of tomatoes, peppers, sweet corn, lima 
beans, and carrots is shown in Table I.

Yield differences ranging from 43% 
to 82% are large enough to merit serious
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consideration. The yields obtained from 
the soil in the poorer physical condition 
were such as to satisfy most vegetable 
producers, yet they were often less than 
one half of what is attainable with im
provement in soil structure.

Increases in yield on even the sandy 
Sassafras soil were obtained from the 
improvement of its structure (Table II).

T a b l e  II.— I n f l u e n c e  o f  S o il  S t r u c 
t u r e  o n  V e g e t a b l e  C r o p  P r o d u c t io n  

S a s s a f r a s  S a n d y  L o a m ,
N e w  B r u n s w i c k , N e w  J e r s e y

Soil structure Crop yield— tons per acre

Aggregation
%

Toma
toes

Sweet
corn

Car
rots

Sweet
pota
toes

10.0
50.8

20.8
24.7

3 .3
3 .8

6 .5
7 .8

6 .6
8 .5

Difference
40 .8

408%
3 .0

18.5%
0 .5

15%
1.3

20%
1.9

28%

All differences significant at 0.0S level.

The influence which improved physi
cal condition had on the utilization of 
the fertilizer applied has to be evaluated 
indirectly. Any increase in plant growth 
and yield which resulted from an im
provement in the structure of the plowed

layer would be represented by a propor
tional increase in the total quantity of 
nutrients required to produce a larger 
crop. The percentage of N, P 20 5, and 
K 20  absorbed which came from the fer
tilizer applied to the crop was not meas
ured, but it is reasonable to assume that 
this varied in proportion to the total in
crease in nutrient uptake.

Very large differences occurred in the 
number of pounds of N, P20 5, K 20 ,  
CaO, and MgO contained in the roots, 
stems, leaves, and harvested portions of 
the two crops of tomatoes, sweet corn, 
and lima beans grown in the same soil, 
uniformly fertilized but with different 
physical condition (Table III).

Crop yields of the size attainable with 
improved physical condition will require 
the use of much larger amounts of fer
tilizer than are ordinarily applied today.

In the continuing search for ways of 
increasing the productivity of our land, 
improved physical condition could easily 
be the next important means of raising 
our production ceiling.

The most efficient utilization of the 
ever-larger amounts of fertilizer which 
the Agricultural Experiment Station 
workers are finding to be essential for 
maximum economic production will not 
be realized until the soil physical con
dition requirements of our crops have 
been met.

T a b l e  III.— I n f l u e n c e  o f  S o il  S t r u c t u r e  o n  t h e  U p t a k e  o f  P l a n t  N u t r i e n t s  
H a g e r s t o w n  S i l t  L o a m , S t a t e  C o l l e g e , P e n n s y l v a n ia

Soil structure

Crop Yield
tons/A

lbs./A

Aggregation
%

Permeability 
in/hr. N P jO. K ,0 CaO MgO

13.5 1.57 Tomatoes 17.5 187 60 345 158 26
28.9 5.42 26.4 283 90 520 238 40

13.5 1.57 Sweet corn 3 .8 78 30 23 7 7
28.9 5.42 6.1 122 49 37 11 10

13.5 1.57 Lima beans 1.7 162 41 192 104 13
28.9 5.42 3 .1 295 74 350 189 24

60 120 120

Fertilization: 1,200 lbs./acre 5-10-10.
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AGRICULTURE -  

(From the Chemical Viewpoint)

(From page 19)

which concerns the reduction of 
nitrates during amino acid and pro
tein synthesis.
N itrogen  is a vital component of 
protoplasm and functions as a 
storer of energy. It is a constituent 
of chlorophyll, amino acids, pro
teins, amides, alkaloids, enzymes, 
and structural materials of plants, 
and is essential for growth and 
reproduction.
Oxygen functions as an energy ex
changer in photosynthesis and res
piration, hence, is a dynamic com
ponent of protoplasm and a con
stituent of innumerable plant com
pounds, many of which form per
manent structural materials of 
plants. As a component of water 
along with hydrogen it serves as 
the medium in which chemical re
actions within plants are carried on. 
Phosphorus plays an important 
role in plant metabolism as a con
stituent of many vital and struc
tural compounds, as an accelerator 
of oxidative enzymes, and as a 
promoter of root development and 
a regulator of maturity. It func
tions as a storer of energy, is es
sential for respiration, and influ
ences the reduction of nitrates and 
the synthesis of proteins. 
Potassium  functions as a catalyst 
and condensing agent, is essential 
for the formation of carbohydrates, 
oils, and proteins, stimulates dias
tase, invertase, and catalase activ
ity, is required for normal cell 
division, reduction of nitrates, and 
chlorophyll formation, and serves 
as a translocation regulator. 
Silicon  influences the assimilation 
and utilization of phosphorus, 
serves as a component, affects the 
physical nature of structural ma

terials, and is probably essential for 
photosynthesis.
Sodium  acts as an antidoting agent 
against salts present in toxic con
centrations, can probably serve 
some of the functions of potassium 
such as condensing agent, catalyst, 
and translocation regulator, and 
with some species of plants it ap
pears to perform specific functions 
of its own.
Sulphur is a constituent of many 
plant compounds including pro
teins and structural materials, in
fluences the formation of proteins 
and chlorophyll, increases root 
development, and stimulates the 
growth of legume bacteria.
Zinc appears to be involved in 
chlorophyll formation in that it can 
prevent chlorosis in some species of 
plants. It stimulates plant growth 
in some instances, and in others 
prevents physiologic disorders such 
as motded leaf of citrus trees, 
bronzing of tung trees, and white 
bud in corn.
Although animal crops lack the abil

ity to carry on photosynthesis, and 
therefore are dependent upon plants 
for their energy supply, the chemistry 
of their metabolism and growth is no 
less remarkable than that involved in 
these processes for plants. In the pro
duction of animal crops it is again a 
series of coordinated chemical processes 
that provide for the exchange of energy 
through respiration, for the digestion 
and distribution of food materials, for 
the development and functioning of 
circulatory, nervous, muscular, and 
skeletal systems, for sensory percep
tions, and for locomotion. And sur
prisingly these marvelous processes in
volve only common elements, all of 
which are found in plants, although
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not always in adequate supply for 
optimum animal nutrition.

Elements known to be essential for 
higher animals include calcium, car
bon, chlorine, cobalt, copper, fluorine, 
hydrogen, iodine, iron, magnesium, 
manganese, nitrogen, oxygen, phos
phorus, potassium, sodium, sulphur, 
and zinc. As do plants, animals use 
elemental oxygen from the air, but all 
of the other elements must be supplied 
by foods or mineral supplementation.

In animal as in plant metabolism the 
exact functions performed by each of 
the essential elements cannot always be 
stated with certainty, but the following 
information in this regard is believed 
to be true:

Calcium  is a constituent of bones, 
teeth, and blood, is necessary for 
blood clotting, and helps to main
tain proper degrees of nerve irrita
bility and muscle contractility, and 
favorable acid-base relationships in 
the body.
Carbon  is the central element in 
all of the organic compounds in 
animals, and as such is a constitu
ent of all organs and enzyme sys
tems. In respiration it releases 
energy and thus plays an impor
tant role in all vital metabolic 
processes.
Chlorine helps to maintain favor
able osmotic relationships and 
proper acid-base balances, and as 
a constituent of hydrochloric acid 
is important in gastric digestion. 
Cobalt is a constituent of vitamin 
B 12 and is essential for hemoglobin 
formation.
C opper  is required for the forma
tion of hemoglobin, helps to pre
vent anemia, is an activator for 
certain enzymes, and is an anti- 
doting agent against molybdenum 
in preventing teartness in cattle 
and against zinc and lead in pre
venting swayback disease in new
born and young lambs.
Fluorine  is a constituent of bones 
and teeth, and is apparently neces

sary in trace amounts for the devel
opment of best quality teeth. More 
than traces of this element in ani
mal diets may be injurious. 
H ydrogen  is a constituent of all 
acids, bases, and organic com
pounds in animals, hence, is im
portant in maintaining proper 
acid-base relationships. It is a com
ponent of all enzymes, and as a 
component of water it serves as the 
medium in which all of the chemi
cal reactions occur.
Iodine  is a constituent of thyroxin, 
the hormone which regulates the 
rate of metabolism.
Iron  is a constituent of hemo
globin, hence, is necessary for its 
formation. It is a constituent of 
the nuclei of body cells and of 
enzymes concerned with the oxida
tion of nutrients, and is required 
for the proper functioning of all 
body organs and tissues. 
Magnesium  is essential for bone 
formation, influences nerve irrita
bility and muscle contractility, 
helps to maintain proper acid-base 
balances, and prevents the disease 
known as grass tetany or grass 
staggers.
M anganese appears to be an en
zyme activator. Its lack may les
sen growth and impair reproduc
tion and lactation in mammals and 
in poultry cause perosis or “slipped 
tendon” and poor hatchability of
eggs-
Nitrogen  is a constituent of all 
amino acids, hence all proteins, is 
necessary for growth and mainte
nance of body tissues, is an energy 
exchanger in metabolism, and is a 
component of all muscular tissues. 
Oxygen is required for respiration 
and functions as an energy ex
changer in this process. It is a 
constituent of almost all body 
structures, and as a component of 
water it provides the medium in 
which all vital chemical reactions 
occur.
Phosphorus is a constituent of
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bones, teeth, muscles, nerves, brain, 
and blood, hence, is required for 
the formation and maintenance of 
these structures, for the conversion 
of carbohydrates to fats, and for 
providing favorable acid-base bal
ances within the body. Its lack 
results in depraved or loss of ap
petite, rickets, stiff joints, unthrifti
ness, and ultimately death. 
Potassium  is required to maintain 
proper nerve irritability, muscle 
contractility, osmotic relationships, 
and acid-base balances.
Sodium , like potassium, is neces
sary to insure proper nerve irrita
bility, muscle contractility, osmotic 
relationships, and acid-base bal
ances.
Sulphur is required for the oxida
tion of nutrients, is a constituent 
of proteins and of insulin which is 
required for the utilization of 
sugars.
Zinc appears to be a component of 
insulin and some enzymes, and is 
probably necessary for growth and 
normal hair development.

The necessity for specific molecular 
groupings, typified by enzymes, hor
mones, and growth regulators, along 
with the elemental requirements of 
plants and animals, emphasizes the 
delicate chemical balances that must 
be maintained in their metabolic proc
esses. Efforts to determine the raw 
materials required for the formation of 
the complex compounds composing 
agricultural crops, the nature of the 
chemical reactions producing these 
compounds, conditions most conducive 
for their formation, and their impor

tance in the metabolism of plants and 
animals, constitute the principal bases 
for technical research in agriculture.

Although these phenomena have been 
the object of much intensive investiga
tion, many questions concerning them 
still remain unanswered, partly because 
of their complexity and partly because 
of inadequacies of existing analytical 
technics. Research on the metabolism, 
growth, and perpetuation of living mat
ter, and on soil and plant relationships, 
or in a broader sense on the chemical 
phenomena upon which life depends, 
is constantly hampered by lack of ana
lytical methods sufficiently sensitive and 
accurate to pierce farther into the mys
teries of these processes.

It appears to be almost axiomatic that 
the quest for fundamental knowledge 
concerning these phenomena can ad
vance only in proportion to improve-' 
ment achieved in analytical technics and 
in their application to the analysis of 
the reactants and products of the chemi
cal reactions involved. Until analyti
cal procedures can be developed with 
sufficient refinement to permit investi
gators to test accurately for, and to con
trol, the extremely small amounts of 
some elements which may conceivably 
affect the chemical processes carried on 
by living cells, but which thus far have 
escaped detection because of the crud
ity of available methods, it seems im
possible to state definitely that any 
given element is not involved. Re
search programs in technical agricul
ture must include strong emphasis on, 
and adequate provision for, the perfec
tion and refinement of analytical tech
nics, if further insight into the chemis
try of agriculture is to be gained.

Alfalfa in Mixtures . . .

(From page 10)

the last two years. with ladino clover. High yields and
Now as a precaution, alfalfa does long-lived stands of alfalfa are more

have disadvantages when compared dependent upon good grazing or cut-
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Fig . 5 . A lfa lfa  responds to  boron fertilization . L e f t : No borax  application. R ig h t: B orax  was 
applied at the rate  o f 3 0  pounds per acre fo r  establishm ent and at 1 5  pounds per acre fo r

m aintenance.

ting management than for ladino clover 
mixtures. Under Virginia conditions, 
alfalfa can not be cut more than three 
to five times per year. We have found 
it possible to maintain highly produc
tive fields of alfalfa in the northern 
region of Virginia by cutting four times 
per year. In experiments and field 
practices we cut the first growth at a 
prebloom stage early in the season for 
silage and the next three aftermath 
growths have been used for hay or 
grazing, depending upon the feed re
quirements. Alfalfa has proved to be 
a good emergency crop for grazing 
during the dry season, but it should 
not be grazed unless it is allowed to 
grow up to a near or early blooming 
condition. When grazing it, it should 
be stocked heavily so that the animals 
graze it down within a week so as to 
permit it to recover. In brief, alfalfa 
stands can be maintained under graz
ing if a short grazing period (a week

or less) is followed by a long recovery 
period (until the next  b l oomi ng  
period).

The electric fence is a good tool to 
use when grazing alfalfa. Large fields 
of alfalfa should be cut into small strips 
with an electric fence so that available 
animals will graze a strip down quickly. 
The electric fences are moved as often 
as the alfalfa is grazed. Close grazing 
of one field for a short time does not 
injure alfalfa, but grazing a large 
field for a long time is a bad practice.

It should be emphasized that alfalfa 
has a higher lime requirement than 
other legumes and it is much more de
manding of good soil physical condi
tions. Alfalfa will not survive on soils 
with a high water table or where sur
face water accumulates because of poor 
drainage. Our experiments also show 
that fertilization with borax is necessary 
for high yields and maintenance of 
alfalfa stands in mixtures as shown in 
Figure 5.

Children may tear up a house but Some men blaze a way; others only 
they never break up a home. blaze away.
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New Varieties Contribute to 

Wheat Production in North Carolina

(From page 12)

to Atlas was greater than one half the 
total.

In addition to total yield, Atlas wheats 
are higher in protein than older soft 
winter varieties and of good quality. 
For the first time wheats grown in 
this area have been found suitable for 
use in the production of bakers flour. 
One mill has used over 600,000 bushels 
annually for the past four years and has 
paid a premium for it. This premium 
has ranged from 10^ to 35^ per bushel. 
If an average of 20^ is applied to the

above 600,000 bushels, this is seen to 
have amounted to an additional $120,- 
000.00. As this is a report from only 
one mill it seems conservative to say 
that Atlas can easily supply the demand 
for 1,000,000 bushels of wheat which 
previously had to be shipped in from 
the west.

With a reduction in acres it is im
portant that recommended varieties be 
used to secure the best yields possible. 
If premium wheat can be produced, 
that will be an added advantage.

Potassium Affects Growth of Stocks

{From page 16)

9 or above might be expected to bene
fit from potassium fertilization. (De
ficiency symptoms have been observed 
on leaves' with potassium concentra
tions of 1.2-1.5% or lower.) If, how
ever, the soil is quite low in potassium, 
providing an insufficient amount for 
proper growth, a condition can be pres
ent whereby deficiency symptoms may 
arise regardless of the calcium level 
in the soil. Also as the regression line 
and correlation coefficients imply, low 
soil potassium (not deficient in the 
first sense), accompanied by moderately 
high calcium or magnesium or total 
cations, can produce deficiency symp
toms. Similarly a moderate potassium 
supply accompanied by excessively high 
calcium, magnesium, or total cations 
can produce such effects. Both a mini
mal Ca/K or Cation/K ratio and an 
adequate absolute supply of potassium 
are essential. This is indicated by 
the deviation of samples from the re
gression line when either potassium or

calcium is extremely high or low.
Two groups of plants appear to de

viate most from the regression line, (1) 
those that have low soil potassium but 
also low calcium, and (2 ) those that 
have moderately high soil potassium 
with low (to moderate) calcium.

The mean potassium content of the 
lower leaves representing 35 samplings 
was 3.43% (Fig. 3 ). Thirteen of the 
35 samples were between 4%  and 6% 
and one sample exceeded 6% potassium. 
Compiling all the data from both this 
survey and greenhouse experiments, a 
potassium content of about 3.5% in 
the plant would appear to be a desirable 
amount for promoting optimum growth 
and flower production. Also there ap
pears to be no special growth period 
when this requirement would change 
to any great extent. However, it must 
be kept in mind that to maintain a 
constant level in the plant in the early 
growth periods, when plants are dou
bling their weight every few weeks, the
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available potassium supply must be ade
quate to permit uptake to double simul
taneously. It is at such times that pot
ash fertilization may be most effective, 
providing other elements, especially ni
trogen, are adequately supplied at the 
same time.

Summary

The potassium and nitrogen needs 
of stocks, an important floricultural 
field crop grown in southern Califor
nia, appear to be comparatively high. 
Potassium deficient plantings have been 
observed with increasing frequency in 
recent years. This may be attributable 
to inadequate fertilization, continual 
intensive cropping, adverse plant com
petition, or unbalanced nutrient levels 
resulting from irrigation waters or fer
tilization practices.

An average potassium content in the 
lower leaf tissues of 35 plantings in 27 
areas was 3.43%. Deficiency symp
toms were observed on leaves with po
tassium contents as high as 1.5%. Four 
and 5%  potassium in the tissues was 
common.

The extractable soil potassium meas
urement alone was not a good indicator 
of the availability of potassium to the 
plant. The calcium-potassium or cat
ion ratio provided much better in
formation.

A potassium content of about 3.5% 
in the dry leaf tissue is advocated as 
an optimum level for proper growth

and flower production.
Grateful acknowledgment is made to Edwin 

Murphy and Rulin Ashcroft for valuable assist
ance in the Held aspects of this project.
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Was Youth So Long Ago?

( From page 5)

kid was smart in school, alert and re
liable in his relations with the fellows 
in their games. He had his mind set 
on being a professional man of some 
kind—maybe a lawyer or a doctor, or 
he would settle for vet practice or civil 
engineering. He often talked about his 
plans. What he wanted to do mainly, 
it seemed, was to be able to earn plenty

so he might make life pleasanter and 
more comfortable for his father and 
mother in their old age, which was al
ready in sight around the nearest corner.

But he was destined to be the family 
breadwinner for a long, long time— 
sooner and longer than he ever ex
pected. Being the eldest, his folks 
wanted him to see to it that his sister



52 B e t t e r  C rops W it h  P la n t  F ood

and two brothers were educated and 
college-trained. So Jim left school after 
high school graduation and began work 
as a shipping clerk, turning to other 
jobs that came to hand. Most of his 
wages and what his folks could spare 
went into the common family fund to 
give the others their start. Jim finally 
forgot his old dreams and hopes about 
a career, and plunged in with devoted 
diligence to the task his parents looked 
to him to do.

The girl finished college, found a 
good job as a secretary, and was mar
ried within three years. The two boys 
both studied medicine and after several 
preparatory years, they landed hospital 
appointments and went on to mature 
success and security. Not so Jim, for 
he married late and had no dependable 
job to see him through or any profes
sional skill to depend upon. The only 
ray of comfort left to him and his wife 
as the years rolled on was the assurance 
that his two surgeon brothers would 
loan money on easy terms to any of 
Jim’s kids who wanted to do better 
than their “old man.” Jim’s only “di
ploma” was a framed certificate on the 
sitting-room wall which his boss gave 
him for 25 years of “faithful service” in 
the wholesale grocery business, along 
with a dozen or so other fellows who 
stuck to the easiest and nearest road 
to a livelihood.

Strange and rather colorful persons 
also resided in that polyglot zone of his 
acquaintance. There was an old vet
eran who always wore his legitimate 
Grand Army button along with a whole 
hatful of emblems, insignia, badges, and 
medallions, all pinned to a purple cloth 
he donned apron-style over anything 
he might have on, winter or summer. 
His cracked and quavering voice could 
be heard reciting the valorous deeds 
and frightful carnage he had seen down 
in the bayous of the lower Mississippi 
against a fierce and unrelenting enemy. 
But some folks long before had taken 
the pains to look up his actual record 
in those fat books of soldiers’ careers 
found in the files of the state adjutant-

general. They found he had enlisted 
in the late winter of 1865 and had spent 
most of his time in the sick wards at 
Jefferson Barracks.

On a street corner leading into the 
business section of our town, there often 
stood a queer character who sold small 
stocks of notions from a box with a 
camp chair and a blackboard behind it. 
This chap posed as a memory expert. 
At this he became quite renowned 
locally. He’d offer to give the dates 
and results of every famous batde in 
almost any land, the birth years of 
famous people, and the locations of ob
scure places. He invited anybody to 
match historical knowledge with him. 
He sometimes varied his program by 
offering to write anyone’s full name 
backwards as soon as spoken, and he 
did a few card tricks as extra attractions. 
At holiday time he recited long poems 
about Christmas, and served as a col
lection agency for the Salvation Army 
in the interval.

T HEN one frequently met the fellow 
who went by the name of “der 

Mahler.” He lived in a small boxlike 
house wedged in between two stores. 
Here he maintained what he was 
pleased to call his “studio.” His paint
ings done on planed boards were merely 
daubs, not a doubt of it. Yet that was 
before they began to hunt out and sing 
the praises of the country’s “natural 
primitives” in artistry. He may have 
been born too soon for that kind of 
recognition. At any rate, he sold raffle 
tickets for the ownership of his crea
tions, which he either carried under his 
arm or kept stacked on the front porch 
of his shanty after the fashion of street 
exhibitors time out of mind. Our 
young observer never bought one of 
the Mahler’s lottery tickets, although 
now and then someone did out of fun 
or charity. The fact remains, however, 
that diligent inquiry failed to find any
body who ever won a picture in that 
manner from him.

Another citizen was seen several 
times a week peering intently along
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the outer edge of the sidewalk and into 
the gutters. He held a cloth sack which 
he filled with cigar butts and cigarette 
ends he gathered in the wake of smok
ers. The quirk in his case was that 
he never smoked himself, but he mixed 
and ground up the tobacco and tried 
to sell it to greenhouses, for insect re
pellents.

There likewise appeared uptown each 
day an old maiden lady who always 
clutched an enormous reticule bulging 
with packets and things. She toted her 
valuables and personal treasures with 
her because they were too precious to 
leave at home unguarded, she thought.

Many stores suffered minor losses 
at times from a light-fingered elderly 
lady, whose house was finally found to 
hold stacks and columns of odds and 
ends of merchandise, gathered for her 
own gloating amusement. Her strange 
museum collection was not discovered 
until her death, and the auctioneer who 
handled the public sale required four 
days to dispose of the accumulation. 
Much of the truck was so old and out
moded that none of the original owners 
uptown ever laid claims to any of it.

In his own section occurred one of 
the pleasantest of incidents. For sev
eral years an Italian from the settlement 
of new immigrants had been sweep
ing the street weekly to the lilting vocal 
music from famous operas. This street 
singer knew them all by heart, remem
bered from the old times in Milan, 
where he sat as a kid worshipfully 
perched in the cheaper seats far up 
and over the great shining stage. He 
had a clear, natural tenor voice and 
sometimes on a Saturday evening when 
the households were taking an airing on 
the porches, he and his brother marched 
along playing accordions and singing 
these sprightly airs.

Among those who loved to hear this 
entrancing music done so naturally and 
well was a girl in her teens. She lived 
in a squatty brick house on the corner 
which the Italian minstrels passed and 
repassed so often. She already pos
sessed a beautiful childish soprano, the

delight of church and Sunday school, 
where she sang without thought of the 
future. Every time the Italian street 
cleaner and his brother paused in their 
vivid minstrelsy, little Anna peeked 
from the sitting room through long lace 
curtains. It was not long before she 
got well acquainted with these talented 
fellows. They heard her sing in church 
and applauded. They told her to pro
ceed steadily with her voice and her 
musical inclinations.

TO make a long story readable, this 
she did, at their behest and with her 

parental encouragement. All the long 
hours of practice and repetition never 
phased her. Later she went to a nearby 
large city and completed her education 
in voice culture. In five years she was 
singing in the chorus of grand opera, 
and in ten years this timid young girl 
emerged as one of the “finds” that 
make the music world a mecca for peo
ple of talent and ambition and hard 
drudgery. But she came back one 
Christmas week and took the leading 
role in a musical extravaganza of folk
lore and holiday glee. Singing with her 
were the two Italian brothers. The 
arias she sang so wonderfully were dedi
cated in her mind to the inspiration she 
received from the sweeper of the streets.

These, therefore, were the memories 
that clung the best to the young fellow 
of our story. To mingle the best of 
memories of past times with the glad
ness of the present and the hope of the 
future is something that lends to our 
lives the inspiration and the urge to 
do as well as we can, whatever may 
temporarily disturb us. Then youth 
and dreams and ambitions do not seem 
so long ago. They make us kindred 
and boon companions with those who 
retain their physical youth, and prove 
once more to us that vitality and spirit
ual values based on decency and recti
tude are ours to realize always—no mat
ter if youth itself has vanished, and with 
it many of our dearest friends. Merry 
Christmas to you all!
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FREE LOAN OF EDUCATIONAL FILMS

The American Potash Institute will be pleased to loan to educational 
organizations, agricultural advisory groups, responsible farm  associa
tions, and members of the fertilizer trade the motion pictures listed 
below. This service is free except for shipping charges.

FILMS (ALL 16  MM. AND IN COLOR)

The Plant Speaks Thru Deficiency Symptoms (Sound, running time 25 min. 
on 800-ft. reel.)

The Plant Speaks, Soil Tests Tell Us Why (Sound, running time 10 min. on 
400-ft. reel.)

The Plant Speaks Thru Tissue Tests (Sound, running time 14 min. on 400-ft. reel.) 
The Plant Speaks Thru Leaf Analysis (Sound, running time 18 min. on 800-ft. reel.) 
Save That Soil (Sound, running time 28 min. on 1200-ft. reel.)
Borax From Desert to Farm (Sound, running time 25 min. on 1200-ft. reel.)
Potash Production in America (Sound, running time 25 min. on 800-ft. reel.)
In the Clover (Sound, running time 25 min. on 800-ft. reel.)
In Canada: The Plant Speaks Thru Deficiency Symptoms 

The Plant Speaks, Soil Tests Tell Us Why 
The Plant Speaks Thru Tissue Tests 
The Plant Speaks Thru Leaf Analysis 
Borax From Desert to Farm 
Potash Production in America

DISTRIBUTORS

Northeast: Educational Film Library, Syracuse University, Syracuse 10, N. Y.
Southeast: Vocational Film Library, Department of Agricultural Education, 

North Carolina State College, Raleigh, North Carolina.
Lower Mississippi Valley and Southwest: Bureau of Film Service, Department 

of Educational Extension, Oklahoma A & M College, Stillwater, Oklahoma.
Midwest: Visual Aid Service, University Extension, University of Illinois, Cham

paign, Illinois.
West: Department of Visual Education, University of California, Berkeley 4, 

California.
Department of Visual Education, University of California Extension, 405 

Hilgard Ave., Los Angeles 24, California.
Department of Visual Instruction, Oregon State College, Corvallis, Oregon. 
Bureau of Visual Teaching, State College of Washington, Pullman, Wash

ington.
Canada: National Film Board, Ottawa, Ontario.
For the Province of Ontario: Distribution Services, Ontario Agricultural College, 

Guelph, Ontario.
IMPORTANT

Requests should be made well in advance and should include informa
tion as to group before which the film is to be shown, date of exhibition 
(alternative dates if possible), and period of loan.

Request bookings from your nearest distributor.
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AVAILABLE LITERATURE

The following literature on the use of fertilizers in profitable soil and 
crop management is available for distribution. We shall be glad to send 
these upon request and in reasonable amounts as long as our supply lasts.

Reprints
2 8 *1 2 *4 5  B etter Corn (M idw est) (C ircu la r) 
F -3 -4 0  When Fertilizing, Consider P lant-food 

Content o f Crops 
S -5 -4 0  W hat is the M atter with Y ou r S o il?  
Y -5-43  Value & L im itations o f Methods o f 

Diagnosing P lan t N utrient Needs 
A* 1 -4 4  W hat's in  T hat F ertiliser  B ag ?
QQ*12*44  L eaf Analysis— A Guide to  B etter 

Crops
P -3 -4 5  Balanced F ertility  in the O rchard 
Z -5-45  A lfa lfa— The A ristocrat 
0 0 * 8 * 4 5  Potash F ertilisers Are Needed on 

Many Midwestern Farm s 
Z Z*11*45 F irst Things F irst in  So il Fertility  
T -4 -4 6  Potash Losses on the Dairy Farm  
Y -5 -46  Learn Hunger Signs o f Crops 
1-2*47 F e rtilisers  and Human Health 
T -4 -4 7  F ertiliser P ractices  fo r  Profitable 

Tobacco
T T -1 1 -4 7  How D ifferent P lan t Nutrients In 

fluence P lan t Growth 
W - l l - 4 7  Are You Pasture Conscious? 
R -4 -4 8  Needs o f the Corn Crop 
X -6 -4 8  Applying Fertilisers in  Solution 
A A -6-48 The Chem ical Composition o f  Agri

cu ltu ral Potash Salts 
GG* 1 0 -4 8  Starred  P lants Show T h eir  Hunger 
S S*12*49  Fertilis in g  V egetable Crops 
B B *8*50  Trends in Soil Management o f 

Peach Orchards
1-2*51 Soil Treatm ent Im prores Soybeans 
X -8 -51  O rchard F ertilisatio n  Ground and 

Foliage
B B -1 0 -5 1  Healthy P lants Must Be W ell Nour

ished
11*12*51 P asture Im provem ent W ith 1 0 -1 0 - 

1 0  F ertiliser 
K K -12 -51  Potassium  In Animal Nutrition 
A-1 -5 2  Research P oints the Way to  Higher 

Levels o f  Peanut Production 
H -3-52  The R elative M erits o f  Inorganic & 

O rganic Sources o f  P lan t Nutrients
0 -4 -5 2  Tom ato Production fo r  the Canning 

Industry
Y -1 0 -5 2  The N utrition o f  Muck Crops 
C C -12-52 The L eaf Analysis Approach to 

Crop Nutrition
1-2*53 Sericea Is a Good Drought Crop 
J-3 -5 3  Balanced N utrition Im proves W inter

W heat Root Survival 
K -3 -53  K u d s u  K e e p s  G r o w i n g  D u r i n g  

Droughts
N -4-53 Coastal Bermuda*— A Trip le-threat 

Grass on the Cattlem an's Team 
P -4 -5 3  Learning How to  Make Profits from  

Sweet Potatoes 
S -5 -53  More Cotton on Less Land 
T -5 -5 3  T re fo il Is  D ifferent 
W -6-53 The Development o f  the Am erican 

Potash Industry 
AA-8-53 Strong Roots Make High Corn 

Yields

D D -10-53 Sam pling Soils fo r  Chem ical Tests 
F F -1 0 -5 3  Testing and Reclaim ing A lkali

Soils
11-11*53 The Im portance o f  Legumes in 

Dairy Pastures 
J J -1 1 -5 3  Boron— Im portant to Crops 
M M -12-53 W hite B irch  Helps Restore P o t

ash-D eficient Forest Soils 
B - l -5 4  High-level F ertility  Makes Balbo

Rye Roots More Effective 
C - l-5 4  Soil Test Sum m aries Can B e o f

Value to  Many Groups 
D -l-5 4  R elation o f Potash and Phosphate to 

Cold In ju ry  o f  Moore Pecans 
J -2 -5 4  Feed in  the Northeast^—Buy I t  or 

Grow it ?
K -2 -5 4  So il and P lan t Analyses Increase

F ertilizer .Efficiency 
L -2 -5 4  A lfa lfa  Regains Favor W ith Tennes

see Farm ers 
Q -3 -54  Fertilize By Test— Not By Guess t 
R -3 -5 4  Soil F ertility  (B asis  fo r High Crop 

P rod u ction)
S -4 -5 4  So You W ant to  Grow A lfa lfa?  
T -4 -5 4  The Fertilization  & Lim ing o f  Penn

sylvania F ru it Soils 
U -4-54  Nutrient B alance Affects Corn Yield 

and S ta lk  Strength 
V -4 -5 4  Tung Culture Finds a P lace  in South 

Mississippi
Y -5 -5 4  P oten tia l o f  Fertilizer Use fo r  More 

Efficient Production as Applied to 
Midwest

Z -5-54  Oregon Can Produce More Straw
berries

A A -5-54 The Changing Fertility  o f  New 
England Soils 

B B -6 -5 4  Potash Pays on Forage in  New 
England

CC -6-54 F ertility  Increases Efficiency o f Soil 
M oisture

D D -6-54 Surveying C aliforn ia Citrus with 
L eaf Analysis 

E E -8 -54  Red A p p l e s  R equire Balanced 
Nutrition

F F -8 -5 4  Apply Fertilizers in Fall F or Old 
A lfa lfa , Grass Pasture and Tim - 

othy-Brom e Fields 
G G -8-54 Effect o f Boron on Beets and 

Crops W hich Follow 
H H -8-54 Soil Testing and the Land-Grant 

Colleges
II -8 -5 4  Early and Delayed Grazing o f  Al

fa lfa  Orchardgrass and Ladino 
Clover

J J - 1 0 - 5 4  P r in c ip le s  In v o lv e d  in  S o i l  T e s t in g  
K K - 1 0 - 5 4  P e a s  f o r  C a n n in g  o r  F r e e z in g  in  

New  Y o r k  S ta te  
L L - 1 0 - 5 4  R e la t io n  o f  F e r t i l iz e r  to  Q u a lity  

a n d  Y ie ld  o f  F lu e -e u re d  T o b a c c o  
M M -1 0 -5 4  L o n g e r  L i f e  f o r  L ad  in o  
N N -1 0 -5 4  B e t te r  F r u it  W ith  1  'r a c e  E le m e n ts

THE AMERICAN POTASH INSTITUTE 
1102  16th STREET, N. W . WASHINGTON 6 , D. C.
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W f im n ie d

%

Father: “Do you think you could 
support my daughter if you married 
her?”

Suitor: “Yes, sir.”
Father: “Have you ever seen her 

eat?”
Suitor: “Certainly, sir.”
Father: “Have you ever seen her 

eat when no one was watching?”

Two fellows stopped on the street to 
pass the time of day. “How’s things 
at home?” inquired one.

“Well,” replied the other, “the old 
woman ain’t talking to me, and I ain’t 
in no mood to interrupt her.”

A man named Smith met a gende- 
man named Sexauer at a party. They 
hit it off rather well and as they had 
some mutual business interests they 
parted agreeing to have lunch the fol
lowing week. Smith couldn’t make 
it, and wishing to call his new friend 
he remembered that he worked at one 
of the investment houses but couldn’t 
remember which one, so telephoning 
one of the larger companies he asked 
the switchboard girl:

“Do you have a Sexauer there?” 
“No,” was her prompt reply. “We 

don’t even get a coffee break around j  
here.”

Joe—“When a man is faced with two 
evils, what is usually the best choice 

Tim— “It’s hard to say; but I’ re 
noticed most of ’em pick the blonde.”

Six-year-old Peter was playing in 
the garden with a little girl friend when 
he suddenly hit her and she ran home 
sobbing.

His mother came rushing outside. 
“Peter,” she said, “you had no right to 
hit Jean. What did she do, anyway?” 

“We were playing Adam and Eve,” 
Peter replied, “and she ate the apple 
instead of tempting me.”

Two city boys visited a farm and 
returned filled with wonder at the 
things they had seen. David, age 7, 
was overheard explaining milking 
machines to Dick, age 6. He said: 
“They just put those things under the 
cow and wait until she starts to 
breathe.”

It seems that a touring Californian 
stopped at one of the many Florida 
roadside markets and upon seeing a 
watermelon, he asked, “What’s the price 
of this cantaloupe?”

The clerk looked at the man and 
then at his car tag and replied, “Take 
your finger off that olive.”

“I hear dat banker’s kinda tight.” 
“Tight? Nawsir! Why dat man as 

generous as I ever seed. He loan me 
5 dollahs 2 yeahs ago and he never 
asked fo’ it yet. I go ’round every 
Sat’d’y an’ pay him two bits intrus, 
an’ he says fo’ me not to worry ’bout 
de principal. No, suh, dat banker’s big- 
hearted.”
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ffRDllZFB BOflATEs 
COLEMANrTE

SOLUBLE

A sodium borate ore concentrate rich in b oron— offers the most 
econom ical source o f  boron for agriculture. This material is suitable 
for B o r a t in g  fertilizers or for use as dry application direct to soil. 
Fertilizer Borate is offered in two grades with choice o f  coarse or 
fine mesh. High Grade contains 44%  B203, Regular contains 34%  
B 20 j . Send for Bulletin PF-3.

A natural calcium borate mineral. This slowly soluble lime borate 
is offered for conditions where soils are light and porous, or in 
regions o f  high rainfall. The slow and extended release o f  available 
boron by Colemanite as it weathers is advantageous to cotton and 
boron-sensitive crops which do require boron. Content in B.,03 
ranges from 32%  to 35%. Send for Bulletin PF-2.

C OLEMANITE
HIOH GRADE

HIGHLY SOLUBLE Contains a higher percentage o f  available boron than any com par
able agricultural borate on the m ark et. . .  20.5%  Boron or 66%  B._,03. 
This material should be applied as a spray or dust, directly to the 
foliage o f  crops. Polybor-2 is com patible with insecticides and fungi
cides currently in use and may be applied in the same solutions in 
the established routine culture o f  crops. Send for Bulletin PF-4.

P O L Y B O R - 2

PACIF IC  COAST B O R A X  CO.
D I V I S I O N  O F  D O R A S  C O N S O L I D A T E D .  LI M IT C O

430 SNATTO PUCK. LOS ANOUKS. CAUF. •  M  PARI AVL, NEW TORI CITT

Write today for Bulletins:
AUBURN. ALABAMA — 1st N a tio n a l Bonk B u ild ing  

PORTLAND, O REGON -  1504 N .W . Johnson Street 

HOUSTON. TEXAS -  1503 H od ley  Street 
CALGARY, ALTA., C ANADA -  2031 Fortie th  Ave.. S.W.

MANUFACTURERS OF FAMOUS ” 2 0  MULE TEAM" PACKAGE PRODUCTS
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