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The first half 
is the hardest—

Half a Hundred
By

TO REACH life’s semi-centennial with full senses but no more sense 
than originally is a physical achievement, if not a mental one. This 

is a confession, not an apology. During my “roaring forties” numerous 
solicitous readers have sought the publishers asking whether I was as 
young as I seemed to be, or as old as I pretended to be; and whether 
they had picked a young journalist out of pity, or hired an old hack 
out of a job. To which I now reply that they probably have done both!

By actual count, I find that the toler
ant publishers and the more or less 
regular readers of mine have permitted 
more than one hundred essays to come 
forth under my labored parturition. 
The parent of so many waifs and strays 
surely has something to account for; 
but at least they cannot charge me with 
holding a “family reunion” with all the 
brightest ones served up between covers.

Anyhow, for more than a decade my

mental offspring have danced a sort of 
amateur overture as a curtain raiser to 
the erudite lectures and scientific papers 
coming in their wake.

And for all this favor, much and 
many thanks! Now and then some 
kindly critic slapped them down for 
unseemly antics, but more often they 
have been unduly sugar-plummed with 
undeserving praise. Yet despite this 
charitable encouragement, none of these

3
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journalistic juveniles of mine have ac
quired fame or brought their papa 
revenues in royalties. Indeed, we fear 
too many of them slumber in the “grave
yard of the grinds.”

Naturally, the first tool an essayist 
needs is creditable ideas. One might 
assume that by fifty years a writer would 
have absorbed ei ther  enough wise 
friends and mentors or enough firr»- 
hand experience to reinforce his pen. 
In this case the credit (or the blame) 
must go to the former, relatively few as 
those friends may be. For experience 
itself, in these hectic days of great ad
venture, becomes of indifferent value to 
one whose horizons are provincial and 
whose life is plain.

To this end, therefore, it has not been 
my fortunate lot to dazzle or delight 
you with the passing wonder world. I 
have been unable to weave the spell of 
modern romance on such fetching fea
tures as airplane piloting, big game 
hunting, biochemical or metallurgical 
research, duplicate bridge, or the ulti
mate outcome of the triangular puzzle 
between capital, labor, and agriculture.

1ACK of experience sometimes saves
4 a man from betraying his own 

limitations, if he exerts some self-con
trol. To say the least then, my brogans 
have been kept on terra firma, close to 
the soil which this worthy periodical 
favors.

A second requisite is the time element. 
“How do you find time for that?” Well, 
many of my noblest hunches have come 
as I pounded the typewriter while my 
patient helpmeet was Poking the fur
nace, putting on the storm windows, or 
sewing buttons on my breeches. Some 
of my highest flights of rhetoric have 
come after the grocer has put in his bill. 
And yet again, my jolliest moments cor
respond to the departure of winter or 
my mother-in-law! Yes, indeed, you 
can always find time for anything, if 
you make somebody wait!

But in all seriousness, the element of 
domestic sympathy (which nurses small 
ideas to full maturity) has been my 
precious privilege from first to last. A

noisy, bombastic style such as I assume 
usually covers a multitude of misan
thropy. A touch of superlative confi
dence noted in my mannerism only 
masks a sad case of “introvert inferior
ity” worthy of a mental clinic.

THE ones who have had to live with 
me regularly, therefore, and whose 

confidence in myself exceeded my own, 
are really the masters of the situation. 
Had they driven me to the woodshed 
or the attic with my ancient grouches 
and battered Corona, I might have taken 
to poetry, even air-cooled with alcohol! 
So the tolerance of my constant comrades 
has helped to keep me right-side-up.

I hope these personal allusions merely 
serve their intended purpose—to mark 
a common milestone which many of us 
have reached as the old year ushers in 
the new. Either essayists or more prac
tical persons have times when they in
dulge in day dreams, with future hopes 
limited by a lengthened past.

When any normal fellow reaches his 
fiftieth year he has reveries of a different 
tone than the pipe dreams of ambitious 
youth. He has to admit in private self- 
analysis that much he can ever hope to 
achieve has been achieved in the usual 
measure of worldly success. It is very 
much easier to succumb to lassitude and 
wishful thinking than it is to fret and 
fume or do and dare.

Of course, exceptional men of robust 
minds and bodies, the persistent extro
verts, the engineering, domineering, 
pioneering fellows, belong in a world 
apart, and I suppose it does one no good 
to envy them for their spiritual virility. 
To do so I presume is a kind of bitter 
back-biting of our ancestral germ plasm 
—a measly, unkind, and unworthy atti
tude for a middle-aged gent to take.

For if a chap is born with an inherited 
dose of shyness, indecision, self-criti
cism, and humility, along with ordi
nary “talents”—or even with a strain of 
genius—he will have a tougher struggle 
with the world than one of the strutters 
who seem destined to dominate. Hence 
his major task is to conquer the sluggard 
he dresses, shaves, and feeds; and that
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fellow is not just himself, but part ot 
his parents and grandparents too, willed 
to him by natural circumstances.

And moreover, he has had another 
psychological job to consider all his life, 
and that is the constant reminder that 
unless he does reform that cuss in the 
mirror, the natural result will be to 
transmit and p e r p e t u a t e  a few of 
those same foibles. The kids will not 
only have inherited 
some of the family 
trai ts ,  but associa
tion with the old 
man every day 
means unconscious 
absorption of some 
of the brambles he 
has added to the 
family tree besides.

HOW happy it 
is, however, to 

witness a sudden 
flare of grade A intelligence in the chil
dren, that by no stretch of tribal tradi
tion may be laid to any august ancestor 
of your own. The mystery is easily 
cleared up—to wit, that your greatest 
success was when you married whom 
you did, and when you settled in a place 
where they had good schools. How easy 
it would have been to have married 
somebody with no more spunk than 
yourself, thus giving your offspring a 
double hazard! Count that day your 
best one when you stumbled to the altar 
and hitched your creaking cart to a 
regular streamlined comet! Why worry 
over the shortcomings of a few ances
tors when you have checkmated their 
minus qualities by a union with a nobler 
clan ?

In a realistic way, our greatest gift to 
the nation is the kind of kids we let 
loose upon the American scene. Most 
of us cannot boast any startling new 
contribution of our own, so we depend 
on posterity to perform where we failed. 
It sustains me to know that where I 
have fizzled, my offspring will have a 
chance to conquer.

This is a daring stand to take lest 
I offend a score of childless wedded

friends and loveless bachelors. But I 
am still convinced that at least this much 
comfort is due us parents for curing 
croup and washing diapers.

On the other hand, one should not 
expect too much wonder-working from 
the next generation either. If they 
maintain self-respect and keep their 
heads clear and their hearts clean, par
ental ambitions can afford to discount 

any lack of Lind
bergh o r  O r s o n  
Wel les  in their  
make-up.

F o r you and I 
know definitely 
that the job of be
ing a successful citi
zen during the next 
fifty years means 
tougher competition 
than we met in our 
o w n  l e s s  univer- 
sally e d u c a t e d  

world. Whether we raised the stand
ards ourselves, or whether we hired 
schoolmasters to do it for our young
sters, makes little difference. The world 
has moved so fast since we quit school 
that the books we studied and the scien
tific principles we imbibed are buried 
deep in the rubbish of museums.

No former span of forty years in 
American reckoning has swamped the 
populace with so many intricate marvels 
and so much newly found technical in
formation as the four decades since you 
and I were bedazzled out of our stodgy 
Victorian adolescence.

When we were growing up our older 
folks could often keep step with us in 
our mental gymnastics and even put the 
spur to us on sundry occasions by apt 
proverb and select example. Yet some 
of us today have been dumb and uncon- 
soling to our children, not for lack of 
tenderness, but just for want of training. 
Our kids grew up in and with a world 
as different from our own as the pony 
express differs from the radio news
caster.

In the Earl lecture series of 1938 for 
the Pacific School of Religion, my friend 

( Turn to page 47)



Shallow Soil Orchards 
Respond to Potash

By J. R. vanHaarlem and G. H . Dickson
Horticultural Experiment Station, Vineland, Ontario, Canada

CROP reaction to a deficient nutritive 
condition has become a standard 

yardstick by which we judge many of 
our nutritional problems in the orchard. 
Based on pot-culture and orchard ex
periments, the leaf symptoms resulting 
from the more common deficiencies are 
now recognized as a reliable guide for 
the correction of the condition.

A very outstanding illustration of 
potassium deficiency occurred in a block 
of 1,500 Salome apple seedlings in one

of the Station orchards planted in 1931. 
During the growing season of 1932, 
marked foliage injury appeared on these 
trees. It looked like spray burn, but 
since this orchard had not been sprayed, 
it could not have been the result of 
spray. The work of Dr. Wallace, et al., 
in England, had shown that a very low 
potassium level could result in this type 
of injury to the foliage. Consequently, 
it was decided to apply potash fertilizers 
to these trees that fall. The experiment

planned at that
FIG. I. COMPARISON OF THE MEAN AREA OF X'SECTION OF THE 

TRUNK IN INCHES ON THE THREE PLOTS N 1932 AND 1937.
tC-CHECK).

7 | -

6 -

cr<
or . to j

4 -

2  3

o
<
cc<

2 -

I -

C PK C PK 
1932 1937

PLOT 3.

time was not laid 
out with the idea 
of a definite ex 
p e r i m e n t ,  but 
more of a “try and 
out” system.

The trees were 
laid out into three 
main blocks, and 
the fertilizer was 
applied on t h e  
checkerboard de
sign, so that every 
other tree in each 
row would be fer
tilized, and oppo
site these trees the 
trees in the next 
row  w o u l d  be 
checks. Therefore, 
in looking at the 
diagonals of such 
a block, we would 
have one diagonal 
treated and the 
next a check, etc. 
In one block, mu
riate of potash was

6
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F ig . 2 — D iagonal view in  P lo t  1 .  T h e  outsid e row s w ere tre a te d , th e  ce n te r  row  is th e  check.

applied, superphosphate in the second, 
and a combination of the two in the 
third.

Because surface applications of min
eral fertilizers would not reach the roots 
quickly, the soil was dug away from 
the trees for a radius of 3 feet and to a 
depth of 4 or 5 inches, sufficient to 
expose the top roots. The fertilizer was 
then sprinkled over this area and the 
soil put back. The first application 
was made during the fall of 1932 at the 
rate of 14 pound muriate of potash and 
% pound superphosphate per tree.

The response to the potash treatments 
the following year (1933) was very 
striking. The trees in plot 1 which re
ceived potash only showed practically

no foliage burn during the first half of 
the season. The effect on plot 2 re
ceiving phosphate only showed limited 
correction of the leaf scorch, but did 
show a marked increase in growth of 
rape under the fertilized trees. Plot 3, 
receiving both phosphate and potash, 
showed practically no leaf scorch. How
ever, leaf scorch was not as prevalent in 
this block, which could be attributed to 
a difference in the depth and physical 
characteristics of the soil, as will be ex
plained later. As the leaf scorch was 
gradually increasing in plot 1 during 
1934, a second application of muriate of 
potash was made at that time. Table I 
gives some indication of the prevalence

T a b l e  I . — D e g r e e  o f  L e a f  S c o r c h  I n j u r y  a n d  N u m b e r  o f  T r e e s  A f f e c t e d

Plot 1 Plot 2 Plot 3

Injury Check K . Check P. Check PK.
Very Bad  14 1 18 14 5 0
Bad  27 2 14 21 27 5
Slight  6 6 11 7 22 13
Traces  1 15 4 6 22 20
No In jury  1 25 2 1 21 54

T o ta l  49 49 49 49 97 92
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F ig . 3— View  o f  a tre a te d  tre e  and Ita ch e ck , show ing com p arativ e  siae o f  ty p ica l trees  in  P lo t  1 .

of the injury in the various plots on 
July 16, 1933.

To measure the effect of the fertilizer 
on growth, diameter measurements were 
taken annually, beginning in Novem
ber 1932. No diameter measurements 
were made at planting time, but as 
the trees were out of the same plot 
and planted at random, it is unlikely 
that there were significant differences 
between the plots at that time. The 
average diameters in November 1932 
were as follows: Plot 1, 0.68 inches; 
Plot 2, 0.61 inches; Plot 3, 0.72 inches. 
It will be noticed that the trees in plot 
3 were somewhat larger than those in 
the other plots, indicating an early re
sponse to the bet ter  soil condi t ions 
which later were found to exist in that 
plot.

Figure I shows a comparison of the 
growth made by the three plots since 
the fertilizer was applied in 1932. The 
figures are based on the area of x-section 
of trunk, since this affords a fairly ac
curate comparison of the relative sizes 
of the treated and non-treated trees. The 
increases in growth (1932-1937) of the 
treated over the non-treated were: Plot 
1, (K  alone) 297.9%; Plot 2, (P  alone)

131.7%; and Plot 3, (PK)  127.7% of 
the checks. It is at once apparent that 
the treated trees in plot 1 are the largest 
in the orchard. It is also apparent that 
the trees in plot 1, receiving potash 
alone, have made a much greater  
growth response than the trees in plot 
3 receiving a combination of phos
phorus and potash.

Some of this difference can be at
tributed to the fact that plot 1 received 
a second application of potash whereas 
plot 3 did not. Another explanation is 
that the soil in plot 3 is both deeper and 
of better texture, as is shown in the 
mechanical analysis. These data are 
given in table II. Because of these better 
soil conditions the check trees made bet
ter growth rates than in either plots 1 or 
2, and the differences between treated 
and non-treated are not as striking.

Since there was such a large increase 
over the check in plot 1, one would as
sume that the mineral levels in the vari
ous plots must have varied greatly, and 
that a starvation condition in plot 1 was 
immediately satisfied by the addition of 
potassium. However such was not the 
case. The analysis of soil samples taken 

( Turn to page 41)



Looking at Cotton 
from a New Viewpoint

By F . H . Jeter
Editor, Agricultural Extension Service, Raleigh, North Carolina

W HAT would happen, one might 
ask, if cotton received the same 

pampered attention as that given a fine, 
young, beef bull, from which less profit 
is expected? Or if growers really ap
plied the knowledge they possess about 
how cotton can be grown successfully? 
Or if they even gave cotton the same 
chance for quality production as that 
given to flue-cured tobacco? Or if— 
but why go on?

Apparently it is a fact, in the South
east at least, that most growers consider 
the cotton situation hopeless. They 
grow cotton because they have always 
grown it and because it rounds out the 
established farming system, keeps labor 
occupied, and does bring in some kind 
of income even if only a government 
check.

The other day I sat in the office of

J. S. Wilkins, farm agent of North Caro
lina’s second largest cotton-growing 
county, Cleveland, renowned for its 
high quality lint, and there heard a 
sturdy old man expound this defeatist 
policy with more vehemence than I had 
ever heard before. “Cotton is done for,” 
he thundered. “Everybody has gone to 
growing it, and this here rayon and 
such is pushing it out of the market. 
Nobody wants it. Nobody wears cotton 
goods any more. I can make more 
money with turnip salad than I can 
with cotton. It’s gone, I tell you,” and 
he pounded his argument home with a 
resounding blow on Mr. Wilkins’ desk.

I ventured, somewhat timidly, I ’ll ad
mit, in view of his dogmatic attitude, to 
remark that the Southeast could go into 
quality production. I mentioned some
thing about lack of warehouses, cot

C otton  lik e  th is  is w orth fighting fo r . I t  grew on F . C . C u rrie’s farm  at L au re l H ill, N orth C arolin a .
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ton gins, transportation, and financing 
in Brazil, Central Africa, and other 
foreign producing areas. But the good 
old grower glared at me with an air of 
finality and said, “I ’m going to sell my 
land. That’s what I think of cotton.”

But even from where we sat, I could 
see through the window a textile mill 
that manufactured a high grade of 
beautiful cotton tapestry. All through 
the piedmont country I knew there were 
hundreds of other textile mills, those 
making tire fabrics in Gastonia, the 
great towel factories of Kannapolis, and 
other great mills employing thousands 
of men and women. Even then 1 was 
wearing a worn shirt, and I could see 
that the one possessed by my good old 
saint was somewhat in need of replace
ment. I knew too that there were 
thousands, perhaps millions, of others 
in these United States who were in the 
same fix. There are thousands of homes 
also where there are few extra sheets or 
pillow cases, and if unexpected guests 
were to arrive there might be some em
barrassment.

C otton Has a Place

The thought came that perhaps cot
ton is still a crop worth fighting for. 
Of course, one will admit that the mar
ket has become restricted. It is equally 
as well known that exports have fallen 
off in these new days of dictators and 
intense nationalism and self-sufficiency. 
It is true also that cotton growing should 
be considered in its proper light along 
with a live-at-home plan for every cot
ton farm.

But Southern farmers know how to 
grow good cotton. It furnishes an in
come in the late fall that is equalled by 
no other crop. It is a beautiful crop to 
grow. It furnishes labor for countless 
rural people and is the bone and sinew 
of the commercial system of the South. 
There is no happier rural scene in this 
weary old world than a small Southern 
town on a Saturday afternoon in Oc
tober, when a good cotton crop has been 
harvested and is being ginned and sold.

Therefore, it was with some secret 
joy that I attended a meeting at the 
Upper Coastal Plain Branch Station

near Rocky Mount  in Edgecombe 
County in early December and heard a 
group of determined men discuss and 
adopt a battle plan for cotton in the 
Southeast. If the plans adopted by this 
group are carried to fruition, cotton, in 
North Carolina at least, is destined to 
continue as a major farm crop. Among 
this group were some of the most potent 
names in eastern Carolina. There were 
bankers, fertilizer dealers, cotton-seed 
crushers, good farmers, county agents, 
research and extension men from the 
State College, the superintendent of the 
Branch Station, who incidentally is one 
of the best cotton farmers in the State, 
and one or two powerful politicians, as 
well as two “government men.”

An Organized A ttack

Some days previous to this meeting 
the agronomists, plant-disease men, in
sect specialists, and others that might 
be concerned had met in the office of 
Professor C. B. Williams, veteran head 
of the State College Agronomy Depart
ment, and had outlined in brief detail 
the essential points in growing quality 
cotton. Mr. Williams read these recom
mendations item by item, and after care
ful discussion, they were adopted or 
amended as was thought best. The 
men there agreed that more attention 
must be given to cotton growing.

“Why, if we gave cotton the same 
excellent attention we give to tobacco, 
we could produce good acre yields eco
nomically,” declared Millard F. Jones, 
vice-president of the substantial Planters 
Bank at Rocky Mount. “Tobacco is 
petted and pampered from seedbed to 
warehouse. We are careful to prepare 
the seedbed just right. Much attention 
is given to having exactly the right 
amount and kind of fertilizer. The 
plants are suckered, poisoned to con
trol insects, cultivated according to the 
best methods, and are harvested and 
cured with back-breaking, sleep-losing 
labor. In the case of cotton, however, 
we use whatever fertilizer is obtainable, 
throw up the beds, plant a few seed, 
give the plants indifferent cultivation, 
and stand by to see what happens.”
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There was general agreement to this 
declaration. Some pointed out that 
tobacco money seemed to be dissipated 
early in the fall. It was spent quickly 
and, whereas in former days this tobacco 
money was followed by cotton money 
both from the great army of cotton

phlet form and then wage a campaign 
to have the methods used by all cotton 
growers possible.

These recommendations are sound, 
and they cover, in simplified form, about 
all that is needed for successful cotton 
culture. In the first place, the adapted

Jam es L . Shann on  and H erbert F in ch e r  fro m  M atthew s S e ctio n , N orth C aro lin a , in sp ect som e co tto n  
p lants th a t ju s t th e  week b e fo re  w ere th reaten ed  by  an  a tta ck  o f  p lan t lic e . A n u m b er o f  p lan ts  
have already d ied . At first they accused  th e  lad y b ird  b e e tle  ( la d y b u g ), b u t th e  exten sio n  agent 
showed them  th a t the  ladybug was g e ttin g  th e  s itu atio n  u n d er co n tro l— and she did  in  less

th an  a w eek.

pickers and from the planters, now 
such money failed to come into the local 
channels of trade. Or if it did come, it 
was in smaller volume. This cotton 
money had been used in times past to 
clean up debts, pay taxes, and get the 
farm on a sound basis for the next year. 
But now, said the conferrers, when the 
tobacco money is gone, the next step is 
to try to borrow money.

Perhaps these men were looking 
through rose-colored glasses or had for
gotten the actualities of the past in their 
wistfulness for a new deal for cotton, 
like the little boy who returns home an 
adult and finds the old home not the 
magnificent mansion of his youthful 
days. Anyway, the nostalgia was effec
tive, because the group solemnly agreed 
that something had to be done about 
cotton. The recommendations of the 
experts were adopted, and the college 
was requested to print them in pam-

varieties having a staple of 3% 2 to 
1 Yi q inch were recommended, and these 
were listed. It was advocated that all 
farmers in a community around a pub
lic gin should standardize on one va
riety. Good seed, treated, and free of 
varietal mixture and weather damage 
were advocated. Soils should be se
lected and should be well drained, mod
erately fertile, and of the intermediate 
types. Planting should be done in large 
fields so as to have the least possible 
border on woods or other boll-weevil 
hibernation quarters. Land should be 
broken in the fall or early spring in the 
coastal plains, and in the fall and winter 
in the piedmont area.

The recommendations advised plant
ing in from 3- to 3^4-foot rows, slightly 
above the level of the land. Fertilizers 
should be applied and ridged on about 
10 days before planting.

( Turn to page 37)



A p an o ram a o f  a fa rm in g  sectio n  in  O range C ounty, V erm o n t, show ing land  class  1  and 2  in  th e 
valley surrou nd ed  by c lass  3  and 4 .  T h is  is  ty p ica l o f  m any section s over th e  S ta te  and ca lls  fo r  

a con sid era b le  am ount o f  p lan n in g  fo r  th e  b est land  use.

Land Use as Related 
To Soil Fertility

By T. H . Blow
County Agricultural Agent, St. Johnsbury, Vermont

TH E Vermont farmer, due to geo
graphical location, finds it neces

sary to be in a type of farming that will 
find an oudet for the hay and pasture 
he produces and at the same time have 
a sufficient amount of diversification to 
supplement and enlarge his income. 
In a State where the dairy cow popula
tion exceeds the human population, 
naturally dairying is of major impor
tance, and other diversifications must 
be supplementary to the dairy cow as 
producers of income.

According to the 1935 U. S. Census, 
some 70 per cent of the land area in 
Vermont is in farms, and the average 
size of farms in the State is 150 acres. 
In this land use 33.6 per cent is avail
able for crops, 41.4 per cent is in wood
land (including pastured woods), 22.6 
per cent is in other pasture, and 2.4 per

cent is other farm land. With aban
donment of farms becoming increas
ingly prevalent, and a large percentage 
of land in other than crop land, land 
use and land planning become of major 
importance to every Vermont farmer.

A study of 6,403 farms participating 
in the 1937 Agricultural Conservation 
program in the State shows that of that 
number, 2,591 farms are located in land 
class 1; 2,707 farms in land class 2; 955 
farms in land class 3; and 150 farms in 
land class 4. These land classes have 
been more or less temporary boundaries 
set up to show the variation in the good 
and poor farming areas of the State and 
are defined for such purposes as follows:

Land Class 1 is that area adapted to 
intensive dairy production. In general, 
this area comprises the level to rolling 
bottom lands in the Champlain Valley

12



January 1939 13

and the river valleys. Soils are mostly 
loams or clay loams and are to a large 
extent calcareous. A small area of the 
best terrace and hill lands is included, 
as well as those areas which are free 
from stone and fairly level. Land in 
this class is quite generally adapted to 
the use of power equipment, such as 
tractors and other labor-saving ma
chinery.

Land Class 2 is land well adapted to 
dairying and cash-crop production, but 
which cannot be worked as easily and 
is not as well adapted to the use of 
tractors as the valley lands. In general, 
the class is made up of the better hill 
farms. Soils are predominantly loams 
and sandy or gravelly loams. Stoniness 
and rough topography interfere with 
tillage operations to some extent. The 
proportion of pasture and woodland is 
higher than in Class 1. This class also 
includes some of the heavier clays and 
flood lands in the valleys.

Land Class 3 includes areas which 
are poorly adapted to agriculture. The 
class is made up for the most part of 
areas of rough, stony, small, hill farms. 
Labor and machinery cannot be used 
efficiently because of unevenness and 
stoniness of the Helds, and because 
arable land occurs only in small, scat
tered Helds. Hay tends to be left down 
for long periods, and 
yields are low. This 
class also includes scat
tered areas which are 
excessively sandy.

Land Class 4 is land 
which, because of to
pography, stoniness,  
the character  of the 
soil, or a combination 
of the three, is defi
nitely unsuited for 
agricul ture a n d  is 
adapted primarily to 
forestry.

In  this study the 
average soil-building 
al lowances per farm 
varied as fol lows:
$109.77 in land class 1,
$89.79 in number 2,

$84.34 in number 3, and $72.27 in 
number 4. This variation is due largely 
to more crop land and open pasture land 
on numbers 1 and 2 than on 3 and 4. 
The earnings per farm also varied 
similarly to the soil-building allowances 
from $81.72 on number 1, $61.28 on 
number 2, $55.55 on number 3, to 
$50.58 on number 4. The average of 
the four earnings was $68.45 or 69 per 
cent of the soil-building allowance.

Profitable R etu rn s

The important phase in this land use 
was the part played by fertility needs. 
A total of 84 per cent of the earnings 
was received for using complete fertili
zers containing nitrogen, phosphorus, 
and potash, and for the use of lime and 
superphosphate. Superphosphate in 
preparation for new seedings, supple
menting manures, and top-dressing 
where other fertilizer elements are high, 
accounted for 39 per cent; the use of 
lime in preparation for new seedings 
and top-dressing, 32 per cent; and com
plete fertilizers in preparation for seed
ing and top-dressing pastures and hay 
land, 13 per cent. The use and need of 
lime and superphosphate, built up over 
a period of years, accounts for the large 
earnings for these two elements.

( Turn to page 38)

A com bined  d airy  and p o u ltry  fa rm  in  C aledonia  C ounty, V erm ont. 
T h is  fa rm  shows a narrow  v alley  lo ca tio n  w ith nearness to  a la k e . 
I t  fa lls  in  land  class 1 and is  m ain tained  in  good fe r t i li ty  by p lenty 
o f  m anure and com p lete  fe r t i lis e r  as top-dressing;. T h e  fields on 
th is  fa rm  are m ostly ro llin g  h ill  fields b u t are  fre e  fro m  ston e.



Fertilizing Hops 
For More Profit

By M. E. McCollam
San Jose, California

ONE of the principal hop-growing 
sections of the world is on the 

Pacific Coast in northern California, 
Oregon, and Washington. About 30,- 
000 acres are devoted to this crop, and 
yearly production is usually from 30,- 
000,000 to 40,000,000 pounds.

The selection of fertilizers for hops is 
naturally influenced to some extent by 
the type of soil they are grown on, but 
probably is influenced more by the 
rather unusual type of growth of this 
plant. Hops are grown in one place for 
a number of years and grow very fast 
during the growing season. For this 
reason they tend to deplete the soil of 
the particular nutrients they need and 
make very heavy demands on these nu
trients during certain times of the year. 
An ample supply of nutrients must be 
present in the soil during the growing 
season, if the hop plant is to reach its 
maximum development with high yields 
of good quality hops.

Data on plant food removed by hops 
vary somewhat according to the source. 
Van Slyke in his book, “Fertilizer and 
Crops,” gives the following figures:

Yield
per Nitro

Portion of Acre gen P2Os KiO
Crop Lb. Lb. Lb. Lb.

Cones.............. 1,600 27 .2 17.6 24 .0
Vines and

Leaves........ 4 ,000 26 .0 12.0 54 .0
Total............... 53 .2 29 .6 78 .0

Figures published by the German 
Agricultural Society, whose data are 
usually very accurate, give a plant-food 
removal of 80 pounds of nitrogen, 27 
pounds of P20 6, 80 pounds of K 20 ,  and

116 pounds of CaO per acre, with a crop 
of 900 pounds of hops and 2,700 pounds 
of vines and leaves, with 1,600 plants 
to the acre. Other figures published in 
Germany by Gross are as follows: With 
1,600 pounds of cones per acre and 6,200 
pounds of vines and leaves per acre, 
plant-food removal was 171 pounds 
nitrogen, 52 pounds P2Os, 126 pounds 
K 20 ,  270 pounds CaO, and 694 pounds 
ash. The figures, while they vary pos
sibly on account of soil differences and 
fertilizer treatment, show that hops uti
lize relatively large amounts of plant 
food, and that nitrogen, phosphorus, 
and potash are removed from the soil 
in approximately a 2-1-3 or 3-1-3 ratio.

To supply these nutrients, manure 
and complete fertilizers are used with 
best results. However, the various 
writers in Germany point out that there 
is a tendency for fertilizers too high in 
nitrogen to be used, and some growers 
are in the habit of applying nothing 
but manure and nitrogenous fertilizers. 
This unbalanced fertilization results in 
low yields and quality, and increased 
trouble from plant diseases and pests. 
However, it should be kept in mind that 
nitrogen is highly important in growing 
hops, and sufficient quantities of this 
nutrient must be available.

In discussing the use of nitrogenous 
fertilizers, Blattny of Prague states that 
nitrogen alone or unbalanced nitroge
nous fertilizer makes the early growth 
too lush and tender, so that the plant 
is not able to overcome unfavorable con
ditions that frequendy develop later in 
the growing season. He states that 
many Bohemian hop growers, when 
they have used too much nitrogen, are

14
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Showing the effect of potash on side- 
arm  development of hops in a fertilizer 
experiment in western Washington. 
L eft: No fertilizer. Center: Phos
phorus. Right: Phosphorus and potash. 
Note the solidity and fine yield of 
hops, also the large, normal leaves, 

due to potash.
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P o tash  d eficiency  sym ptom s on hop leaves. L e fts  Reverse sid e o f  a p otash-starved  le a f. C e n te r : 
N orm al le a f. R ig h t : F a ce  o f  a p otash-starved  le a f. N ote th e  d istin ct brow n sco rch  o f  tip  and 

m argins, tu rn in g  to  gray co lo ra tio n  on fa c e  o f  le a f  in scorched  area.

sadly disappointed by the results of their 
year’s harvest after having their hopes 
raised to high level by the large leaf 
and rapid growth very early in the sea
son. He points out that the early sea
son growth should be only moderately 
rapid, but hardy, the rapidity of the 
growth being confined to the summer 
months.

All of the writers stress the impor
tance of balancing the large amounts of 
nitrogen required with sufficient phos
phoric acid and potash. This is im
portant not only from the yield view
point but particularly from the quality 
viewpoint. When sufficient potash is 
used, the cones are well formed and 
high in lupulin and resin. The potash 
also produces a better-colored hop in 
that it tends to have less mosaic appear
ance and in general improves the brew
ing value of the yield.

Some results of fertilization with 
hops are given below. From Stuttgart, 
Germany, Seeger reports the following:

Green Dry 
Weight Weight 

Treatment Lb. Lb.
Unfertilized................  596 146
N P ................................. 756 186
NPK .............................  864 206

Other experimental results are re
ported in the Proceedings of the Ger
man Hop Growing Association carried 
out on a number of farms as follows:

Exp. . . .  Manure NP NPK NP 3K
 1  1,766 2,120 2,150 2,450
2 ............... 878 1,188 1,304 1,473
 3............... 1,028 1,232 1,555 1,482
4 . . ...........  1,110 1,350 1,492 1,734

T he yields are in pounds per acre. 
T he N  and P applications are not given 
in the summary of this work at hand. 
The small potash application varied 
from 145 to 300 pounds per acre, while 
the large potash application varied from 
420 to 500 pounds per acre. These ex
periments ran from 3 to 5 years, depend
ing on the farm.

A very instructive experiment has 
been reported by T . A. Livesley, con
ducted by him on the Holmes Farm , 
Salem, Oregon, in which a net profit of 
$59.60 per acre was realized from the 
use of a complete fertilizer on his hop 
crop. T he selling price of hops at this 
time was 15/ per pound. The nature 
of the soil was a sandy loam, and it had 
been growing hops for a considerable 
period. It had not been previously fer
tilized, and the results obtained are 
typical of what may be expected by the 
rational use of a complete fertilizing 
material on this crop. Three experi
mental plats were used, one having no 
fertilizer, one receiving only nitrogen 
and phosphoric acid, and the third the 
same amounts of nitrogen and phos
phoric acid as the second, but in addi- 

(Turn to page 35)



WPA Aids Wisconsin 
To Test Her Soils

By C. J. Chapman
Soils Department, Wisconsin College of Agriculture, Madison, Wisconsin

T HE chemical testing of soils as a 
means of predetermining their 

lime and fertilizer requirements has 
received much attention and is being 
more and more widely used. The Soils 
Department of the University of Wis
consin has been making soil tests for 26 
years, telling farmers the what and 
how of soil improvement practices, bas
ing recommendations in part on the 
results of our soil tests.

Way back in 1912 a law was passed 
by the State Legislature in Wisconsin 
which created our so-called State Soils 
Laboratory soil-testing service. The pro
visions of the law which created this 
soil-testing laboratory stipulated that for 
a nominal fee any farmer in the State 
of Wisconsin might have the soils on 
his farm tested with the idea of finding 
out what his soils needed in the way of 
fertilizers or lime. Of course, the serv
ice called for a detailed inspection of 
the farm by a representative of the Soils 
Department. This, by the way, was a 
life saver in those days, for it gave us a 
chance to look over the farm and the 
farmer. We recorded crop history, 
made notations as to topography of the 
farm, secured information as to the 
number of head of livestock on the farm, 
how the manure was being handled, 
and all other factors which might have 
a bearing on the fertility of the soil. 
In fact, we were able to get pretty close 
to the problems of the farm and farmer 
before chemical analyses of soil samples 
were made.

The service, however, was sold to the 
farmer on the strength of chemical  
tests; and it is true we made tests for 
total nitrogen, total phosphorus, total

potassium, and acidity. The tests gave 
us some information too. We now have 
on record here in our files literally 
thousands and thousands of total deter
minations for soil types and individual 
farms scattered far and wide over the 
State of Wisconsin, and they are of 
interest and value. Even in those early 
days we made some use of the tests. 
There were certain correlations and in
ferences which could be gained from 
the mass of chemical analyses which 
were made in our laboratories. At any 
rate, in those early days we made recom
mendations to farmers on the basis of 
all information secured, and we really 
did get farmers started on soil and crop 
improvement programs.

(Turn to page 42)

E m il T ru o g , P ro fe sso r  o f  S o ils , U niversity o f  
W isconsin , M adison, W isconsin .
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What Seeds Mixtures 
Make Better Pastures?

By Ford S. Prince
Agronomist, Agricultural Experiment Station, Durham, New Hampshire

WH A T is a desirable seeds mixture 
for a pasture ? Should it contain 

certain species that do well early in the 
season and others that reach maximum 
production later on? Should it consist 
of large growing types of grasses as 
well as the lower growing, denser sorts ? 
Should clover be included ? And should 
a large number of species be seeded to
gether or is it better to use only a few 
on a certain area?

These questions are not new; yet they 
are far from solution today. It is but 
recently that investigators have begun 
a critical study of seeds mixtures from 
the standpoint of persistence, the effect 
of competition of species one with an
other, the influence of time and intensity 
of grazing on longevity of various spe
cies, the amount of rest each species 
needs in which to recuperate after being 
grazed, and the influence exerted on 
the persistence of various clovers and

grasses by any system of fertilization in 
vogue.

It is probably fair to say that more 
information has been accumulated on 
the influence of fertilizers than on any 
of the other of these points, for it is 
pretty well established that an excess of 
nitrogen may so stimulate the grasses 
that the proportion of clover will be 
reduced or crowded out altogether. 
Conversely, omitting or reducing the 
proportions of nitrogen in a complete 
fertilizer will encourage clover growth 
and enable it to persist where adapted 
with less competition from the grasses.

If you start from scratch on a worn- 
out pasture and apply fertilizers, desir
able pasture plants will come in and the 
less desirable ones that persist even on 
soils of low fertility will be crowded 
out. In some of our top-dressing work 
in old pastures at the New Hampshire 
Station, poverty grass has been reduced 

from an 85 per cent 
stand to 30 per cent in 
a 12-months’ period 
with a corresponding 
increase in Kentucky 
bluegrass.

Any system of fertili
zation or liming will 
influence the develop
ment of the various 
species in one way or 
another, although too 
often in pasture trials 
the extent of this in
fluence has not been 
m e a s u r e d .  B u t  a 
knowledge of it is 
rather vital to an un

A fter fo u r  years o f  p astu rin g , th is  p lo t ca rrie d  a p u re stand  o f  
orch ard  grass, a lthough seeded w ith orch ard  grass, rye grass, and 

wild w hite clover# .
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derstanding of proper management of 
permanent pasture swards.

Over-stimulation of a sward with 
nitrogen gives rise to one example of 
competition of species. How it works 
and what direction it takes is governed 
by a variety of factors, including not 
only fertilization, but time and inten
sity of grazing, soil type, rainfall, and 
the length of the grazing season as well.

Compare the Results
A better illustration of how competi

tion behaves is to seed a piece of ground 
identically and then mow one part and 
pasture the other. In the mowed area 
those species that are tall and develop 
many leaves in the upper portions of the 
plant will be the ones to persist, while 
the shorter ones and those with many 
basal leaves will be choked or shaded 
to the point of exhaustion. In the 
pastured area the reverse will be the 
outcome. The forms with an abun
dance of basal leaves will persist longer 
than the tall-growing species, for these 
have the capacity to resist the grazing 
animals. The result will be an entirely 
different type of sward in the two 
areas, assuming that mowing and graz
ing are carried on in accordance with 
usual farm practice.

Now let us assume that grazing is 
controlled with due regard for the 
growth habits of some of the larger 
species. In this case the end result may 
be ent i rely different.
An experiment at the 
Welsh Plant Breeding 
Station offers an illus
tration. Plots seeded 
al ike with orchard 
grass,  rye grass, and 
wild white clover were 
pastured differently for 
4 years. At the end of 
the test those which 
had been pastured 
throughout the season 
had lost the orchard 
grass and consisted al
most wholly of peren
nial rye grass,  while 
those that  were pas

tured heavily until midsummer and 
then rested through the fall months 
carried an almost perfect stand of or
chard grass. The only difference lay in 
the time of pasturing.

I know you will ask what use a 
pasture would be if you can’t pasture it 
in the autumn and all that sort of thing. 
You might even argue that orchard 
grass isn’t so hot as pasture anyway, 
unless you had tried it. But the im
portant fact disclosed here, it seems, is 
that with proper management a stand 
of orchard grass may be maintained as 
orchard grass, perhaps a stand of tim
othy may be maintained as timothy, 
certainly perennial rye grass can be so 
managed as to defy competition in the 
British Isles, and maybe this is exactly 
what should be done. Instead, what 
usually happens in the States is that we 
seed our pastures to large growing 
species, fail to control grazing, and in 
the space of a very few years end up 
with a Kentucky bluegrass sward.

Now Kentucky bluegrass is an excel
lent pasture grass, certainly the most 
useful one by and large that we have in 
the United States, and fully as important 
to our agriculture as perennial rye grass 
is to the agriculture of Europe. It 
makes excellent pasture early in the 
spring and late in the fall, but in the 
hotter periods of the summer it fails to 
measure up as an ideal pasture grass. 
Perhaps our plant breeders will remedy

Rye g ra ss  has persisted  on  th is  p lo t, and orch ard  grass was e lim 
in ated . T h e  d ifference in  th is and th e p astu re  on th e  opp osite  page 

has resu lted  fro m  d ifferent m anagem ent.
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the defects of Kent uck y bluegrass.  
Maybe they will make a more vigorous 
plant of it with a much deeper root 
system than it now has, so that it will 
not grow lazy during the summer 
months. But if this is not done, then 
we will have to cast about for other 
grasses, larger, deeper rooted, more 
vigorous, heat-resistant forms that will 
furnish feed during that season of the 
year when feed is most needed. And

management to promote its longevity. 
Further, because of different environ
mental factors, what will work in Wales 
may not apply in this country.

If competition among the different 
species is so keen, as now appears, then 
much thought should be given to the 
pasture mixture at seeding time. In 
Scotland work is under way with single 
species mixtures. These offer a great 
deal of hope in lengthening the pasture

T h is  5 0 -a c re  p astu re , U niversity  C ollege o f  W ales n ear A berystw yth, pastu res 7 0  to  8 0  head  o f  
m atu re an im als . I t  is  divided to  c o n tro l gracing  and is ad eq u ately  fe r tilise d , b u t has n o t been

plow ed in  7 0  years.

it is quite possible that this will have 
to be done.

Not that we will ever disregard blue
grass entirely. Manage it so that it is 
of most value in spring and fall and 
maintain one or more areas of other 
larger grasses as distinct entities in the 
pasture scheme, and so manage these 
areas that they will defy competition 
from the smaller-growing but more 
pasture-resistant bluegrass.

This, it seems to me, is the lesson of 
the Welsh work at the moment. But 
it opens up a whole new field for investi
gation so far as individual species are 
concerned, as it is quite likely that each 
one with its different growth habits will 
need to undergo a different type of

season, for in a single species mixture 
strains with different times of maturity 
are used. Because of similar growth 
habits, these strains do not compete 
with each other to the point where one 
or the other is crowded out as in the 
case, for example, with a sod-forming 
versus a tufted type of growth. The 
two, three, or four weeks’ difference in 
time of maturity of the strains serve to 
lengthen the pasture season at both ends 
and to overcome the objections that may 
logically be raised against the seeding 
of one single strain.

Unt i l  we know more about the 
struggle that goes on between the vari
ous species that are usually seeded to- 

( Turn to page 39)



How to Prevent 
Fertilizer Burn

By William H . Ross and Lawrence M. White
Bureau of Chemistry and Soils, U. S. D. A., Washington. O. C.

TH E growing plant derives its nu
trients direcdy from the air and 

indirectly from the soil through the 
medium of the soil solution. The sup
ply of the plant-food elements in the 
air is relatively constant in all parts of 
the world, and such variations as do 
occur are too small to have any appreci
able effect on the growth of crops. The 
situation with regard to the proportions 
of the plant-food elements in the soil 
and the soil solution is very different. 
In some soil solutions the supply of one 
or more of the necessary plant-food ele
ments may be inadequate for normal 
crop growth, while the solution in other 
soils may contain such a concentration 
of certain salts as to be injurious to 
plants. Injury to plants in this way is 
frequently referred to as crop burning.

Some salts, such as borax and the 
soluble salts of copper, while essential 
in minute amounts for normal growth, 
cause injury to plants at relatively low 
concentrations by interfering with the 
normal physiological processes of the 
plant. Salts of this kind are said to be 
toxic. Other salts, such as sodium ni
trate and the salts of potassium, are less 
toxic to plants and give rise to crop 
burning only when a sufficient quantity 
is present to develop an osmotic pres
sure in the soil solution that is equal to 
or greater than that of the plant sap. 
The flow of water from the soil solu
tion into the roots of the plant is then 
stopped or reversed, causing the plant 
to wither and die.

All nutrients which are beneficial in 
the proper concentration thus become 
injurious to plants in excessive concen
trations. It is also well known that a

physiological balance of nutrients in 
solution is necessary to insure the proper 
growth of plants. The addition of a 
suitable salt to produce the proper bal
ance of these nutrients may decrease, 
rather than increase, the injurious effect 
of the nutrient solution. The tendency 
of a nutrient solution to injure crops 
is therefore not always proportional to 
its concentration. Fertilizers are pre
pared for the purpose of promoting crop 
growth, and they are intended to give 
in the soil solution a balanced propor
tion of the fertilizing elements. The 
burning effects of excessive applications 
of fertilizer mixtures of the ordinary 
type may therefore be considered as 
being roughly proportional to their ef
fect on the concentration of the soil 
solution.

Change in Fertilizer

In the early history of the fertilizer 
industry, fertilizers were largely com
posed of materials, such as the organic 
ammoniates, which were only slightly 
soluble or slowly soluble in the soil 
solution. Mixtures of this kind could 
be applied to the soil with little or no 
danger of increasing the concentration 
of the soil solution to a point that would 
be injurious to plants. The soluble salt 
content of fertilizer mixtures was later 
increased by the increased use of Chil
ean nitrate of soda and of low-grade 
potash salts. This is shown by the
2-9-2 formula of table 1, which is typical 
of that used in 1880. In still later years 
there was a tendency to reduce the 
organic ammoniates in fertilizer mix
tures by replacement with such inor
ganic materials as nitrate of soda and
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sulphate of ammonia. This is indicated 
by the 3-9-3 formula of table 1, which 
represents the average in use in 1910. 
Of late years a still further change has 
taken place in the composition of ferti
lizers, as shown by the 4-9-5 formula of 
table 1, which represents the average in 
use at the present time. This formula 
shows that the slowly-soluble nitroge
nous materials are being still further re
placed by the fixed-nitrogen products, 
all of which are readily soluble in water. 
It might seem, therefore, that danger 
of plant injury by burning is being in
creased by the changes that are now 
taking place in the composition of ferti
lizers.

What Causes Burning

It should be recalled, however, that 
plant burning is not characteristic of 
fertilizers alone but may be caused by 
all readily soluble salts. Thus sodium 
chloride, which contains none of the 
primary fertilizer elements, will pro
duce plant burning as readily as potas
sium chloride which contains upwards 
of 60 per cent of plant food. It follows, 
therefore, that, when other factors are 
the same, an increase in the plant-food 
content of a soluble fertilizer material 
should tend to decrease its burning 
effect. Thus, for equal applications of 
potash there should be less danger of 
crop injury in the use of high-grade 
muriate than in using kainit or manure 
salts. In the same way, if the materials 
used in a high-analysis mixture and in 
a low-analysis mixture have a similar 
effect on the concentration of the soil 
solution per unit of weight, and if both 
are non-toxic to plants, then danger 
from burning in the use of the high- 
analysis mixture should be less than in 
the case of the low-analysis mixture, 
inasmuch as a smaller quantity of the 
former is required per acre to give an 
equal application of plant food.

A comparison of the fertilizer for
mulas shown in table 1 shows that 
while the proportion of soluble nitrog
enous materials in fertilizer mixtures 
has increased since 1880, the reverse is 
true of potash salts. The table also

T a b l e  1— T y p i c a l  F e r t i l i z e r  F o r m u l a s  
a t  D i f f e r e n t  P e r i o d s  i n  t h e  H i s 
t o r y  o f  t h e  I n d u s t r y

Period 1880
Mixed

Material Fertilizer
(2-9-2)
lb.-ton

Superphosphate, 12.5% P20 6___ 1,053
Fish scrap, 6.0%  N ; 8.0%  P20 6. . 600
Nitrate of soda, 15.5% N   ___  27
Kainit, 12.5% K 20  ...................... 320

2,000
Period 1910

(3-9-3)
Superphosphate; 16.0% P20 5___ 1,125
Sulfate of ammonia, 20.0% N .. . 100
Nitrate of soda, 15.5% N   130
Cottonseed meal, 7.0%  N   285
Manure salts, 20.0% K 20 ...........  300
Filler..................................................  60

2,000
Period 1937

(4-9-5)
Superphosphate, 19.0% P2O s.. . .  947
Ammonia, 2.3%  of superphos

phate.............................................  21
Urea, 46.6%  N ...............................  18
Sulfate of ammonia, 20.5% N . . . 166
Nitrate of soda, 16.0% N   63
Tankage, 7.0%  N ..........................  170
Potassium chloride, 60.0%  K 20 .. 166
Dolomite........................................... 224
Filler..................................................  225

2,000

shows that the average plant-food con
tent of fertilizer mixtures increased 
from a total of 13 per cent in 1880 to 
18 per cent in 1938.

It happens also that certain fertilizer 
materials react with the constituents of 
the soil to a much greater extent than 
others. A mixture containing a high 
proportion of soluble salts that undergo 
fixation in the soil may therefore exhibit 
a less tendency to increase the concen
tration of the soil solution than one 
containing a lower percentage of soluble 
salts that are not fixed in the soil. The 
soluble salt content of different fertilizer 
mixtures can not therefore be used as 
an exact measure of their influence on 
the soil solution.

The method used in the Fertilizer 
Research Division of the Bureau of 
Chemistry and Soils for measuring the 

( Turn to page 45)
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January puts a touch of bleakness afield.



L e f t : C h arlotte  S tre e t,
noted  fo r  its  old Sp anish  
A rch itectu re  and n a r
row ness, is s t ill  one o f  
th e c h ie f  th o ro u g h fares 

o f  S t . A ugustine, F la .

B elo w : S t. A u g u s t i n e  
also claim s th e  oldest 
s c h o o l  h o u s e  in  th e  
cou n try . I t  is b u ilt  o f  
red  ced ar, and a Sp anish  
map o f  1 7 8 8  shows th e  
hou se iii f a ir  con d itio n  

a t th a t tim e.



A b o v e: R o y a l  P alm s,
lik e  tru sty  sen tin els , lin e  
th is  street a t F t . M yers, 
F lo rid a . I t  is said  to  
b e  th e longest row o f  
R o y a l  P a l m s  in  the 

S ta te .

R i g h t  : F lo rid a  has a 
road  to  su it every fa n cy . 
T h is  s c e n e ,  tak en  on 
S ta te  Highway num ber 
2 3  n ear B u sh n ell, looks 
lik e  a sm all p iece  o f  
tran sp lan ted  fa iry lan d .





Lookin' Optimism and pessimism in industry are states of 
mind not always wholly warranted by actual con- 
ditions. There is no doubt that our state of mind is 

1 1 *0  founded on certain indicators of business conditions, 
but there is very good evidence that the sensitive 

indicators are oftentimes largely affected by the state of mind of the nation as 
a whole.

Much has been written and said about the prospects for the coming year, and 
in most every case some one factor usually occupies the limelight. Our 
mounting public debt seems to have received the most attention from our 
economic prognosticators. While the public debt is something that can not 
be disregarded, we feel that business conditions can be considered over a short 
period of time aside from the trend in the national debt. Since it is difficult to 
look into the future beyond six months to a year, it is useless to inject factors 
which clutter up the picture.

Present indications point to a moderate recovery. A continuation of Federal 
spending, coupled with the increased payrolls and numbers of employees, would 
support the belief that there are fairly good prospects for a continuation of the 
present favorable trend for at least the first half of the current year, and possibly 
through the entire twelve months. We can see also that the various indices 
of business activity, which stood at extremely low levels a year ago and continued 
downward through the first part of 1938, made remarkable recovery during the 
last half of the year. Some of them were fluctuating above normal during the 
latter part of December, depending largely upon what we consider to be the 
base period or period of normality.

From the agricultural viewpoint, it is encouraging to note that this improve
ment in business conditions has taken place without any marked increase in 
the general level of wholesale prices. Since farm prices are at rather low 
levels, any increase in business that results in a disproportionate increase in 
industrial prices as compared to farm prices naturally is not of much benefit 
to the farmer.

The prospects for improvement in farm prices during 1939 are much better 
than a year earlier, particularly for the more sensitive commodities more 
direcdy related to the consumer’s purchasing power. We can see a possibility 
of some reduction in burdensome supplies of cotton and wheat as a result of 
the increased consumption.

Another point is the small likelihood of any curtailment of the activities of 
the Federal Government to improve farm income and farm conditions. In 1938, 
farm income was enhanced by about 500 million dollars by direct subsidy pay
ments through the Farm Program alone. In 1939, payments for farm relief 
in all probability will be equivalent to or greater than this figure. The inventory 
situation which played such an important role in creating an unfavorable state 
of mind a year ago is much better now than it was at that time.
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There are many other factors, some of them encouraging and some of a 
more pessimistic turn, which will operate to influence the final outcome, but 
in general we believe that points noted above will govern the direction of the 
lines on our charts for the coming year. While there is no business boom in 
sight during the coming year, because of the many factors which are operating 
to slow up the rate of recovery, we contend that 1939 will be better than 1938.

O O O O O O

T  I f  a jl, The National Joint Committee onJTIOW t o  1 rC V C llt Fertilizer Application has demon
'll-  ̂ ♦ II ♦ i n  strated the wisdom of fertilizer
F e r t i l i z e r  0111*11 placement as yielding two funda-

mentally important results, the 
gready increased returns from fertilizer use and the avoidance of danger of 
damage to germinating seed. This solves the problem for the farmer so fortu
nate as to be equipped with fertilizer placement machines.

The problem of the farmer not so equipped is clarified by Ross and White in 
their article, “How to Prevent Fertilizer Burn,” in which they show that danger 
from burning is reduced by more than half when the plant-food content of 
mixed fertilizers is doubled, through use of high-grade materials in high-grade 
mixtures. These authors have reduced this complicated and confused subject 
to simple and understandable terms by going into their laboratory—from which 
have come so many noteworthy contributions on fertilizer subjects—and there 
applying scientific methods to measure the changes in soil solution induced 
by the various fertilizer components when placed in the soil. Pointing out 
the well-known fact that burning, if it occurs, is due to too-high concentrations 
of dissolved material in the soil solution, they clearly show what plant-food 
carriers are the preferred ones to use if this danger is to be reduced. They 
show further that in the mixing of high-analysis grades these preferred carriers 
are generally employed.

It will be noted, from the listing of materials, that among the water-soluble 
ones, beginning with potassium sulfate, the more concentrated they are in 
plant-food elements, in general the less the tendency to burn. The reason is 
simple: the higher the plant-food content, the smaller the amount required for 
a given plant-food application.

Agronomists generally express their fertility recommendations in pounds per 
acre of N, P20 6, and K 20 ,  from which must then be calculated the equivalent 
rates per acre of specified grades to be applied. Where low-analysis grades are 
specified the relatively high rate of application involved is apt to deter the farmer, 
among other reasons for fear of “burning the crop.” These authors, comparing 
a 15% with a 30% grade, show that with the use of high-analysis grades the 
rate of application and proportionately the chance of burning can be reduced. 
By applying the same data and comparing a 3-8-4 with a 3-8-8 grade, it can 
also be shown that with 60% muriate used as the source of the four additional 
units of K 20  and at a 500 pounds per acre rate of application, the increase of 
only 28 pounds of water-soluble material represents a truly insignificant increase 
in soil solution concentration considered on the acre basis.

The authors are to be thanked for supplying scientific data to supplant the 
long prevailing misconceptions relative to this problem. Its ideal solution, of 
course, involves high-analysis mixtures combined with proper placement.



REVIEWS

This section contains a short review of some of the most practical and important bulletins, and lists 
all recent publications of the United States Department of Agriculture and the State Experiment 
Stations relating to Fertilizers. Soils, Crops, and Economics, A file of this department of B E T T E R  
CROPS W ITH PLANT FOOD would provide a complete index covering all publications from these 
sources on the particular subjects named.

Fertilizers

J  Summarizing 16 years of experimen
tal data with fertilizers for white pea 
beans obtained on 57 farms in the east- 
central part of Michigan, C. E. Millar, 
R. L. Cook, and J. F. Davis have arrived 
at several basic conclusions which should 
prove immensely valuable to growers. 
These are to be found in Michigan Agri
cultural Experiment Station Special Bul
letin 296, entitled “Fertilizers for White 
Pea Beans.” In the main, this crop has 
presented untold complexities, in so far 
as fertilizer applications are involved.

Due to the extreme sensitivity of the 
seed and sprouts to fertilizer injury, and 
of the crop to adverse weather condi
tions, particularly at blossoming time, 
farmers employing the common meth
ods of fertilizer application could not 
depend upon them to give consistently 
beneficial results. Some light on the 
problem is apparent when considering 
the placement trials. Band methods 
most promising were where the fertilizer 
was placed in a single band 114 to 1% 
inches below the seed, and in bands 114 
inches out from the seed. A band on 
one side of the seed was as satisfactory 
as bands on both sides, and placing the 
bands below the seed level was more 
satisfactory than placing them on a level 
with the seed.

Although no single fertilizer analysis 
or grade seemed superior for the pea 
beans for all soil types and for all sea
sons, data show, as a whole, that appli
cations of 0-16-8 proved more satisfac
tory from the standpoint of yields and 
quality than did applications of 0-16-0 
or 4-16-8. Applications greater than 300

pounds per acre were not economical. 
Plowing under sweet clover green ma
nure for beans gave very good results 
on two different soils in 1935. This, the 
authors state, is in keeping with the idea 
that perhaps the best method of* bean 
fertilization would be to fertilize the 
green manure crop preceding the bean 
crop. This approach is being investi
gated further.
5 “Cotton Fertilizers Applicable to the 
Hill Sections of Mississippi” is the title 
of Mississippi Bulletin 321, by E. E. 
Gross. This interesting publication con
tains a compilation of experimental data 
dealing with many phases of cotton fer
tilization which have been obtained by 
investigators in several southern States. 
The data comprising the bulletin per
tain to amounts of ni t rogen,  phos
phorus, and potash to apply per acre, 
low versus high analysis fertilizers for 
cotton, and numerous additional fer
tilizer comparisons. According to the 
author, this is an effort to direct the 
study of the experiments recorded to a 
farm management basis. The wide scope 
of material on cotton fertilization pro
vided in this bulletin should also prove 
helpful to cotton growers and agricul
tural workers in the cotton States.

"The Minor Elements in Soil Fertility and 
Plant Nutrition," Agr. Exp. Sta., Corvallis, 
Oreg., Sta. Cir. 192 ( replaces No. 176), Dec. 
19)8, W. L . Powers.

"Response o f Permanent Pastures to Lim e 
and Fertilizers (19)0  to 1 9 )6 ),’’ Agr. Exp. 
Sta., Morgantown, W. Va., Bui. 289, Aug. 
19)8, R. R. Robinson and W. H. Pierre.

"Effect o f  Potash on f i r  ade. Shape, and 
Yield o f Certain Varieties o f Sweet Potatoes 
Grown in South Carolina," U. S. D. A., Wash
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ington, D. C., Cir. 498, Nov. 19)8, Victor R. 
Boswell, J. H . Beattie, and J. D. McCowan.

Soils
J  U. S. Department of Agr i cul ture  
Farmers’ Bulletin 1810, “Soil Defense in 
the Northeast,” by G. K. Rule, is another 
publication in the series by the Soil 
Conservation Service for major agri
cultural regions of the country. Even 
though not generally recognized by 
farmers of the Northeast as a major 
agricultural problem, erosion damage 
to farmlands is severe in many parts of 
the region. The bulletin points out that 
farmers in the Northeast fail to consider 
erosion a serious problem, largely be
cause most of the damage is disguised 
by a thin mande of vegetation. In com
parison with other parts of the country, 
the few gullies help to justify the com
placent feeling of security in the stability 
of the land. Damage by erosion is vis
ually discernible, however, in the to
bacco-growing section of Maryland, the 
trucking and fruit areas of New Jersey, 
Connecticut Valley tobacco areas, the 
vineyards of New York, and the Maine 
intensive potato-growing areas, to men
tion only a few outstanding examples 
within the region.

Well illustrated and explaining what 
has been accomplished in a number of 
typical demonstration areas, the bulle
tin, in addition to stressing measures of 
defense, also touches upon cropping and 
land-use practices that have been ad
justed to the needs of land to insure, as 
nearly as possible, soil stability.

"Factors Contributing to the Reaction o f 
Soils and Their pH  Measurement," Agr. Exp. 
Sta., Tucson, Ariz., Tech. Bui. 78, Sept. 15, 
19)8, W. T. McGeorge.

"A Basis for  Rating the Productivity o f 
Soils on the Plains o f  Eastern Colorado," Agr. 
Exp. Sta., Fort Collins, Colo., Tech. Bui. 25, 
Oct. 19)8, Lindsey A. Brown.

"Factors for  Profitable Farming on L im e
stone H ill Land o f  the Eden Formation in 
Kentucky," Agr. Exp. Sta., Lexington, Ky., 
Bui. )84 , Aug. 19)8, John H. Bondurant.

"T he 4-H  Soil Conservation Club, I-  Know  
Your Soil," Agr. Ext. Serv., Columbia, Mo., 
4-H  Club Cir. 47, May 19)6.

"Nitrate Production in Soils as Influenced 
by Cropping and Sqjl Treatments," Agr. Exp. 
Sta., Columbia, Mo., Res. Bui. 294, Oct. 19)8, 
W. A. Albrecht.

"Growth and Development o f  the Potato as 
Influenced Especially by Soil Reaction," Cor
nell Univ. Agr. Exp. Sta., Ithaca, N. Y., Mem
oir 215, June 19)8, Ora Smith.

"Soil and Field-crop Management for  
Southwestern N ew York,” Cornell Univ. Agr. 
Exp. Sta., Ithaca, N. Y., Bui. 70 ), July 19)8, 
A. F. Gustafson.

"Soils in Relation to Fruit Growing in N ew  
Y ork. Part XII. Tree Behavior on Important 
Soil Profiles in the Peru, Plattsburg, and 
Crown Point Areas in Clinton and Essex 
Counties," Cornell Univ. Agr. Exp. Sta., 
Ithaca, N. Y., Bui. 705, Sept. 19)8, Joseph 
Oskomp.

"Erosion on Roads and Adjacent L an d s’’ 
U. S. D. A Washington, D. C., Leaf. 164, 
Sept. 19)8, Arnold M. Davis.

" Our Soil, Its Wastage—Its Preservation," 
U. S. D. A., Washington, D. C., S. C. S. Reg. 
7, 19)8.

"Soil Survey o f  the Lodi Area, California,” 
U. S. D. A., Washington, D. C., Series 19)2, 
No. 14, Feb. 19)7, Stanley W. Cosby and
E. J. Carpenter.

"Soil Survey o f  Saginaw County, Michi
gan," U. S. D. A., Washington, D. C., Series 
1 9 )) , No. 19, June 19)8, J. W. Moon, J. O. 
Veatch, R. E. Pasco, E. H. Hubbard, and R. 
L. Donahue.

"Soil Survey o f  Brown County, N ebraska!’ 
U. S. D. A., Washington, D. C., Series 1 9 )) , 
N o: 20, July 19)8, E. A. Nieschmidt, F. A. 
Hayes, and S. R. Bacon.

"Soil Survey o f H olt County, Nebraska, 
U. S. D. A., Washington, D. C., Series 19)2, 
No. 27, June 19)8, W. J. Moran, F. A. Hayes, 
W. D. Lee, S. Rankin Bacon, Basil Abaskin, 
R. L . Gemmell, and R. H . Lovald.

"Soil Survey o f  Onondaga County, New  
York," U. S. D. A., Washington, D. C., Series 
19)4, No. 7, April 19)8, W. J. Latimer, Mon
tague Howard, Jr., George Gibbs, Warren 
H uff, and C. S. Pearson.

"Soil Survey o f W oodward County, Okla
hom a," U. S. D. A., Washington, D. C., Series 
19)2, No. 28, June 19)8, E. G. Fitzpatrick 
and W. C. Boatright.

"Soil Survey o f Vinton County, Ohio," U. S.
D. A., Washington, D. C., Series 1 9 )) , No. 
21, July 19)8, A. H . Paschal I, J. G. Steele,
F. G. Loughry, and G. W. Conrey.

"Soil Survey o f Adams County, Ohio," U. 
S. D. A., Washington, D. C., Series 19)2, No. 
29, Sept. 19)8, Arthur E. Taylor, J. T. Mil
ler, W. E. Tharp, Earl D. Fowler, T . C. 
Green, and G. W. Conrey.

Crops
J  A revised edition of Virginia Agricul
tural Extension Bulletin 97, “A Hand 
Book of Agronomy,” has been prepared 
by the Extension Agronomy Depart
ment. In this single volume will be 
found a mass of constructive informa
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tion that serves as a compendium of 
suggestions on various held crops, lime, 
fertilizer, soil fertility, and other agro
nomic and related subjects. The pur
pose of this bulletin is to obviate the 
necessity of scanning through countless 
numbers of bulletins and similar publi
cations on agricultural subjects to find a 
few everyday facts. While the contents 
relating to the different items (varieties, 
fertilizer requirements, soil adaptations, 
time, rate, and method of planting, etc.) 
are given in condensed form, references 
are provided in all instances for more 
complete information if desired. The 
Virginia officials are to be commended 
upon their efforts in publishing this 
worthy, up-to-date hand book.

"Control o f  Phymatotrichum ( Cotton or 
Texas) Root Rot in Arizona," Agr. Ext. Serv., 
Tucson, Ariz., Ext. Cir. 10}, April I f ,  1938, 
R. B. Streets.

"Alfalfa in Colorado," Agr. Exp. Sta., Fort 
Collins, - Colo., Bui. 4 f0 ,  Oct. 1938, D. W. 
Robertson, R. M. Weihing, and O. H. Cole
man.

"Georgia Farm Progress, 1937 Annual Re
port Georgia Agricultural Extension Service/' 
Agr. Ext. Serv., Athens, Ga., Walter S. Brown, 
Dir.

"Yields o f  Asparagus as A ffected by Severe 
Cutting o f  Young Plantation," Agr. Exp. Sta., 
Vrbana, III., Bui. 448, Oct. 1938, J. W. Lloyd  
and J. P. McCollum.

"The Development o f  Natural Reproduc
tion in Previously Grazed Farmwoods," Agr. 
Exp. Sta., Lafayette, Ind., Bui. 431, July 1938, 
Daniel DenUyl, Oliver D. Diller, and Ralph 
K . Day.

"Laboratory Tests o f F ield Crop Seeds as 
Indicators o f  Seeding Value," Agr. Exp. Sta., 
Ames, Iow a, Res. Bui. 239, Sept. 1938, E. L. 
Ericsson and R. H . Porter.

"T he Significance and Technique o f  Dry 
Matter Determinations in Yield Tests o f  Al
falfa and Red Clover," Res. Bui. 240, Sept. 
1938, Agr. Exp. Sta., Ames, Iowa, F. S. Wil
kins and H oward L . Hyland.

"Production Requirements for  Crops and 
Livestock in the Bluegrass Region o f K en
tucky," Agr. Exp. Sta., Lexington, Ky., Bui. 
383, July 1938, W. L. Rouse and George B. 
Byers.

"Raspberry Culture in Kentucky," Agr. Ext. 
Serv., Lexington, Ky., Cir. 23 f  (revised), 
June 1938, A. J. Olney and W. W. Magill.

"Annual Report o f  the Extension Director 
for  the Year Ended December 31, 1937," Agr. 
Ext. Serv., Lexington, Ky., Cir. 310, June 
1938, T. R. Bryant.

"Growing A lfalfa in Kentucky," Agr. Ext. 
Serv., Lexington, Ky., Cir. 312, June 1938,

E. N. Fergus, Ralph Kenney, and W. C. 
Johnstone.

"Kentucky Fruit Notes," Agr. Exp. Sta., 
Lexington, Ky., Vol. 1, No. 4, Nov. 1938, 
W. D. Armstrong.

"T he Culture o f  Beach Plums (Prunus 
maritima) in Massachusetts,” Agr. Ext. Serv., 
Amherst, Mass., Sp. Cir. 46, Nov. 1938, Ber
tram Tomlinson.

"The Massachusetts Commercial Vegetable 
Grower," Agr. Ext. Serv., Amherst, Mass., 
Nos. 13 and 14, Oct. and Nov., 1938.

"Fruit Notes," Agr. Ext. Serv., Amherst, 
Mass., Nov. and Dec. 1938, W. H. Thies.

"The Quarterly Bulletin," Agr. Exp. Sta., 
East Lansing, Mich., Vol. 21, No. 2, Nov. 
1938, F. N. Barrett, C. G. Card, and Ashley 
Berridge.

"Mississippi Farm Research," Agr. Exp. 
Sta., State College, Miss., Vol. 1, Nos. 1 and  
2, Nov. I f  and Dec. I f ,  1938.

"Growing Tung Trees in South Missis- 
sip pi," Agr. Exp. Sta., State College, Miss., 
Bui. 322, Aug. 1933, J. C. Robert and S. R. 
Greer.

"Cotton, Land Preparation, Planting, and  
Cultivation," Agr. Exp. Sta., State College, 
Miss., Bui. 323, Sept. 1938, E. E. Gross.

"Sweet potato Plant Production in Missis
sippi," Agr. Exp. Sta., State College, Miss., 
Bui. 32f ,  Sept. 1938, W. S. Anderson.

"Serving N ew Hampshire Farms and Homes, 
Annual Report o f  Director o f Cooperative Ex
tension W ork in Agriculture and H om e Eco
nomics 1937," Agr. Ext. Serv., Durham, N. 
H., Ext. Bui. 33, Mar. 1938, J. C. Kendall, 
Dir.

"List o f  Publications Issued by the Cornell 
University Agricultural Experiment Station 
and the N ew  York State Colleges o f Agricul
ture and H om e Economics," Cornell Agr. 
Ext. Serv., Ithaca, N. Y., Bui. 47, Nov. 1938.

"Combating Damping-off," Agr. Exp. Sta., 
Geneva, N. Y., Bui. 683, Sept. 1938, James G. 
Horsfall.

"Quality o f  1938 North Dakota Wheat," 
Agr. Exp. Sta., Fargo, N. Dak-, Cir. 63, Oct. 
1938, R. H . Harris and T. Sanderson.

"Bimonthly Bulletin," Agr. Exp. Sta., Fargo, 
N. Dak., Vol. 1, Nos. 1 and 2, Sept. and Nov. 
1938.

"Pastures Old and New," Agr. Ext. Serv. 
State College, Pa., Cir. I f 4 (revised), Sept. 
1938, J. B. R. Dickey.

"Christmas Tree Farming in Pennsylvania," 
Agr. Ext. Serv., State College, Pa., Cir. 200, 
April 1938, F. T. Murphey.

"Celery, Lettuce, and Spinach," Agr. Ext. 
Serv., State College, Pa., Leaf. 33 Revised, 
Apr. 1938, W. B. Nissley.

" C u c u m b e r s , Melons, Pumpkins, and  
Squashes," Agr. Ext. Serv., State College, Pa., 
Leaf. 30 Revised, April 1938, W. B. Nissley.

"Cabbage, Cauliflower, Sprouting Broccoli, 
and Brussels Sprouts," Agr. Ext. Serv., State 
College, Pa., Leaf. 29 Revised, Apr. 1938, 
W. B. Nissley.
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"Seeding Grasses on Utah Dry Farms," Agr. 
Exp. Sta., Logan, Utah, Cir. I l l ,  Aug. 1918, 
R. H. W alter and A. F. Bracken.

",Pioneering in Western Agriculture, A Re
sume o f  the First Half-century o f  Research at 
the Utah Agricultural Experiment Station," 
Agr. Exp. Sta., Logan, Utah. Bui. 282, Oct. 
19)8, R. H . W alker, Dir.

"Range Conditions in the Uinta Basin, 
Utah," Agr. Exp. Sta., Logan, Utah, Bui. 28), 
Oct. 19)8, L. A. Stoddart, P. B. Lister, George 
Stewart, T . Dean Phinney, and L. W. Larson.

" What’s N ew  in Farm Science, Part 1, An
nual Report o f the Director," Agr. Exp. Sta., 
Madison, Wis., Bui. 442, Nov. 19)8.

Report o f  the Chief o f  the Office o f  Ex
periment Stations, 19)8," U. S. D. A., Wash
ington, D. C., 985)4,  19)8,  James T. Jardine.

"A Suggested Research Program for  Hay 
and Other Harvested Forage, Parts 1 and 2," 
1FC-4, July 19)8.

"Permanent Pastures, a Compilation o f  Ex
perimental W ork with Permanent Pastures in 
the Southern Region and in North Carolina 
and Tennessee," U. S. D. A., AAA, Washing
ton, D. C., SRAC-5, June 19)8.

"Market Diseases o f Fruits and Vegetables: 
Crucifers and Cucurbits," U. S. D. A., Wash
ington, D. C., Misc. Pub. 292, June 19)8,  
Glen B. Ramsey, James S. Wiant, and George 
K. K . Link-

"Factors Affecting Establishment o f  Doug
las Fir Seedings,” U. S. D. A., Washington, 
D. C., Cir. 486, Oct. 19)8,  Leo A. Isaac.

"Sweetpotato Growing," U. S. D. A., Wash
ington, D. C., Farmers' Bui. 999, Fred E. 
Miller, J. H . Beattie, and H. H. Zimmerley.

"Rice Culture in the Southern States," U. S. 
D. A., Washington, D. C., Farmers’ Bui. 
1808, Oct. 19)8,  Jenkin W. Jones, J. Mitchell 
Jenkins, R. H. Wyche, and Martin Nelson.

"Report o f the Secretary o f Agriculture, 
19)8,  U. S. D. A., Washington, D. C., Henry 
A. Wallace, Sec.

Economics
5 Comparatively speaking, fewer cost 
studies have been completed on the so- 
called minor crops, that is—vegetable 
crops, than on other of our farm enter
prises. Cost studies on vegetables are 
important because these crops form a 
large part of our cash farm income and 
represent the intensive type of agricul
ture in this country. Recently Cornell 
University has published Bulletin 701, 
“Economic Studies in Vegetable Farm
ing in New York, IV. The Produc
tion and Marketing of Cauli f lower 
in Delaware County, 1936,” by J. N. 
Efferson. Cauliflower is one of the 
many vegetables grown in the State of 
New York and represents an area of

about 1,800 to 3,000 acres. Some of the 
highlights of the bulletin are as follows: 
The average cost of production and 
marketing of cauliflower in 1936 on the 
100 Delaware County farms was $2,174 
per farm, $531 per acre, or $1.25 per 
crate of cauliflower produced. The 
average area was 4 /2 acres of cauliflower 
per farm, and the average yield was 424 
crates per acre. Growing costs repre
sented $242 per acre, or about 57/ per 
crate, or 46% of the total cost of pro
duction and marketing. The most im
portant growing costs consist of man 
labor, fertilizer, lime, and horse work. 
All of these accounted for about 70% 
of all of the growing costs.

The intensity of the enterprise may 
be illustrated by the fact that an average 
of 2.1 tons of hydrated lime, costing 
$21.00, and 1.8 tons of commercial fer
tilizer, costing $55.00, were used per 
acre on the cauliflower. Harvesting 
costs represented 9% of all the costs, and 
marketing costs represented 45%.

The total amount of man labor re
quired per acre averaged 284 hours for 
growing, 151 hours for harvesting, and 
5 hours for marketing, or a total of 440 
hours of man labor or about 44 ten-hour 
days of productive man-work units per 
acre.

The average returns from the cauli
flower and plants sold was $2,519 per 
farm, $615 per acre, $1.45 per crate.

The variability of the profitableness 
of the enterprise is shown by the fact 
that 31 farms showed a loss on the enter
prise, while 11 farms made a gain of 
more than $1,000 above all expenses, 
including their labor. The average gain 
was $345 per farm or $84 per acre, 20/ 
per crate of cauliflower, and the aver
age return per hour of man labor was 
45/.

Another interesting observation is the 
fact that coupled with high yields were 
higher costs per acre for growing and 
harvesting, but that the lower costs per 
acre seemed to be associated with lower 
yields, and that high yields turned out 
to be more profitable than low yields. 
Thus in general the farms with the
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higher costs per acre made more than 
those with the lower costs.

The use of large amounts of manure 
and fertilizer in 1936 did not result in 
higher yields of cauliflower. Farms 
using little or no manure and applying 
a moderate amount (1.9 ton) of fer
tilizers had lower costs and higher re
turns for labor than did the other 
groups.

The method of applying the fertiliz
ers seemed to have considerable bearing 
on the yield per acre. The operators 
side-dressing less than 50% of the fer
tilizer had higher yields and higher 
returns for labor than did those side- 
dressing most of the fertilizer or apply
ing all of their fertilizer at one time. 
The farms with larger acreages of cauli
flower had lower costs per acre and per 
crate and made higher profits than did 
the farms with smaller acreages. The 
growers receiving relatively high prices 
for cauliflower often had lower yields 
per acre and higher costs per crate, but 
the higher price seemed to offset the in
crease in costs.

On the farms where there was a larger 
percentage of the crop sold as No. 1 
grade, there was a higher price per crate 
and a higher return per hour of labor, 
indicating that not only yield, but qual
ity of production is an important factor 
in governing profits.

"The Arizona Grapefruit Industry, Some 
Economic Aspects," Agr. Exp. Sta., Tucson, 
Ariz., Bui. 161, Nov. 1938, George W. Barr.

"Eighteenth Annual Report, California De
partment o f  Agriculture, for  the Period End
ing December 31, 1937," St. Dept, o f  Agr., 
Sacramento, Calif., Vol. XXVI, No. 4, Oct., 
Nov., Dec., 1937.

"Studies o f Suburbanization in Connecti
cut, 2. N orwich: An Industrial Part-time 
Farming Area," Agr. Exp. Sta., Storrs, Conn., 
Bui. 226, May 1938, N. L . Whetten and R. F. 
Field.

"Quarterly Bulletin, State Laboratory, Fer
tilizer, Lim e, Feed, and Seed Report, January- 
fune 1938," St. Bd. o f Agr., Dover, Del., Vol. 
28, No. 2, 1938.

"Consumption o f  Fertilizer Materials by 
Counties o f  Florida for  Month o f October 
1938," Fer. Statistical Div., Bur. o f  Inspec
tion, Tallahassee, Fla., Nathan Mayo, Com.

"Illinois Farm Economics," Agr. Ext. Serv., 
Urbana, III., No. 42, Nov. 1938.

"Agricultural Outlook for  Illinois, 1939,"

Agr. Ext. Serv., Urbana, III., Cir. 488, Dec. 1, 
1938.

"Organization o f the Louisville Wholesale 
Fruit and Vegetable Market," Agr. Exp. Sta., 
Lexington, Ky., Bui. 3 86', Oct. 1938, H . B. 
Price, C. D. Phillips, and S. E. Wrather.

"Commercial Fertilizers, Commercial Feeds, 
and Agricultural Liming Materials," St. In- 
spec. Serv., Univ. o f Md., College Park, Md., 
Control Ser., No. 167, Aug. 1938.

"Farm Economic Facts," Agr. Ext. Serv., 
Amherst, Mass., Vol. XI, Nos. 6 and 8, Aug. 
and Oct. 1938.

"Crop Report for Michigan," St. Dept, o f 
Agr., Lansing, Mich., Nov. 1938.

"Farm Business Notes," Agr. Ext. Serv., 
University Farm, St. Paul, Minn., No. 192, 
Dec. 1938.

"Equipment Expense per Acre on Farms in 
Nebraska, 1926-1930 and 1932-1936," Agr. 
Exp. Sta., Lincoln, Nebr., Bui. 319, Sept. 1938, 
Arthur W. Medlar.

"Types o f  Farming in N ew York," Cor
nell Univ. Agr. Exp. Sta., Ithaca, N. Y., Bui. 
704, Aug. 1938, R. S. Beck..

"A Study o f Land Utilization in Newport 
and Bristol Counties, Rhode Island," Agr. 
Exp. Sta., Kingston, R. I., Bui. 268, July 193 8, 
Basil E. Gilbert.

"Some Economic Characteristics o f Owner- 
Operated Farms in South Carolina," Agr. 
Exp. Sta., Clemson, S. C., Bui. 316, Oct. 1938,
G. H. Aull.

"Department o f Agriculture-Immigration o f 
Virginia," Richmond, Va., Buis. 365 and 366, 
Nov. and Dec. 1938.

"Report o f Inspection Work, Commercial 
Fertilizers," St. Dept, o f Agr., Charleston, W. 
Va. Bui. (N . S.) 9, July 1, 1937-July 1, 1938.

"Report o f the Chief o f  the Bureau o f  Agri
cultural Economics, 1938," U. S. D. A., Wash
ington, D. C., A. G. Black, Chief.

",Report o f the Solicitor, 1938," U. S. D. A., 
Washington, D. C., Mastin G. White, Solicitor.

"The Allegan Land Utilization Project, A 
Demonstration in Better Land Use," U. S. 
D. A., Washington, D. C., 90938, 1938.

"The Bean Blossom Land Utilization Proj
ect," U. S. D. A., Washington, D. C., 90939,
1938.

"Cotton in the National Farm Program," 
U. S. D. A., AAA, Washington, D. C., 39- 
Cotton-4, Nov. 1938.

"Facts About Cotton Marketing Quotas for
1939," U. S. D. A., AAA, Washington, D. C., 
39-Cotton-2, Oct. 1938.

"The AAA Plan for Burley Tobacco," U. S. 
D. A., AAA, Washington, D. C., 38-Tobacco-
51, Nov. 1938.

"The AAA Plan for  Dark Tobacco," U. S. 
D. A., AAA, Washington, D. C., 38-Tobacco-
52, Nov. 1938.

"Amendment to Orders, Regulations, and 
Determinations Under the Sugar Act o f 1937, 
General Sugar Regulations Made by the Secre
tary o f Agriculture Under the Sugar Act o f 
1937," U. S. D. A., AAA, Washington, D. C., 
Gen. Sugar Reg. Ser. 2, No. 4, Nov. 8, 1938.
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j ^ J A N Y  readers of B e t t e r  C ro p s W i t h  P l a n t  F o o d  have indicated an 
interest in reports on agricultural research in other countries. To 

supply information on this, titles and a few descriptive remarks of princi
pal articles in two magazines, Die Ern 'dhrung der Pflanze, published in 
Berlin, Germany, and La Potasse, published in Mulhouse, France, will be 
given here. Lack of space will prevent us from giving any more than 
articles of general fundamental interest, although both magazines con
tain articles of local interest and abstracts of outstanding articles in 
other publications. This service is being inaugurated as an experiment, 
and the Editor will welcome remarks and suggestions on this depart
ment from interested readers.

Die Ernahrung der Pflanze, D e -  
cem ber 1938, Vol. 134, No. 23/24
R e s u l t s  o f  a  C r i t i c a l  I n v e s t i g a t i o n  

o f  S o m e  R e c e n t  M e t h o d s  o f  S o i l  

A n a l y s i s . By Dr. L . Schmitt, Darm
stadt, Germany
Brief remarks on a comparison of the 

Reinau, Kottgen and Neubauer methods 
for determining potash needs of soils 
and of these together with the Egner 
method for determining phosphoric 
acid needs are given by the author. The 
Neubauer rye seedling method is con
sidered to be the most reliable for de
termining both available potash and 
phosphoric acid supply of the soil. For 
determining only the phosphoric acid 
needs, the Egner method appears to be 
particularly good.

A T y p i c a l  C a s e  o f  M a g n e s i u m  D e
f i c i e n c y  o n  a  N e u t r a l  S a n d y  S o i l .  

By K . Scharrer and W. Schropp, 
Giessen and Weihenstephan, Ger
many, respectively

With oats growing on a poor sandy 
soil about neutral in reaction, mag
nesium chloride gave highest yields, 
followed by magnesium carbonate and 
magnesium sulphate in order. All in
creased yield and magnesium content 
of the oats and tended to decrease the 
calcium content. While magnesium de
ficiency is known to occur mostly on 
acid soils, it is also found on neutral 
sandy soil.

T h e  R o o t  D e v e l o p m e n t  o f  T o b a c c o .

By A. Piescu, Bucharest, Roumania
Studies on various varieties of tobacco 

lead the author to believe it is really a 
tap-rooted plant. The tap root is in
jured in transplanting, causing develop
ment of a fibrous root system. The 
roots may penetrate to a depth of 40 
inches, but most of them are bound to 
a depth of 8 to 10 inches. The influence 
of root distribution to fertilization is 
considered. Photographs of root sys
tems of the several varieties are given 
in this abstract.

34
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La Potasse, November 1938, Vol. 
12, No. U S

M e c h a n i z a t i o n  o f  S u g a r  B e e t  G r o w 

i n g .  By A. Fleury
Description of the introduction of 

horse-drawn and motorized machinery 
in sugar beet growing in a section of 
France.
A p p l e  P r o d u c t i o n  i n  t h e  “ F o r e t .”  By 

P. Renard and P. Mauron
Description of cultural practices in 

production of fancy apples in the region 
near Bourges where orchards are so 
numerous that the region is called the 
“Forest.”
Is I t  N e c e s s a r y  t o  I n o c u l a t e  L e g 

u m e s ? By A. A. Duenez 
In discussing the subject the author 

considers that soils become “alfalfa sick” 
at times because the nitrogen-fixing bac
teria gradually die and disappear from 
the soil. This may be due to a number 
of causes, among them the development

of a bacteriophage or disease of the 
bacteria which causes them to die. This 
is best overcome by the use of inocula
tion with resistant types of bacteria.

“Better modern methods of growing 
corn,” says Secretary of Agriculture 
Wallace, “may blind many people to 
the fact that loss of soil fertility is a real 
threat to the economic life of the Corn 
Belt. Some people in the towns whose 
incomes are most endangered by this 
threat seem least aware that it exists. 
They do not realize that corn, unless it 
is kept in its place by proper rotation, is 
one of the worst of all the soil destroyers. 
They do not realize that if the topsoil is 
washed away as a result of continuous 
corn growing, hundreds of small towns 
will also be washed away and the busi
ness men in those small towns will won
der why it was. The eroded fields of 
today may mean the ghost towns of 
tomorrow.”

Fertilizing Hops for More Profit
(From page 16)

tion 250 pounds of sulphate of potash. 
The effect of this addition of the potash 
to the other elements is very strikingly 
shown in the table below.

In addition to the absolute increase 
in yield shown in the table, it is also 
of importance to note that in the case 
of the unfertilized hops the shrinkage 
was 75 per cent; for the nitrate-super- 
phosphate plat 73.9 per cent; and for

the nitrate-superphosphate-potash plat 
but 70.1 per cent, thus bringing out 
very clearly the advantages of the pot
ash added to the mixture. Here is a 
gain of over 300 per cent on the cost of 
the fertilizer used.

In discussing the relation of certain 
California hop soils Dr. E. W. Hilgard, 
writes in the California Agricultural 
Experiment Station Report, 1902: “The

Yield per Acre in Lb. Cost Net
Fertilizer Applied   Value Fertilizer Profit

Green Dried per Acre per Acre per Acre

None................................................. .
Nitrate of Soda, 320 lb.
17% Superphosphate, 400 l b . . . .

5,630 

..  6,147

1,407

1,610

$211.00

241.00 $11.40 $18.60
Nitrate of Soda, 320 lb.
17% Superphosphate, 400 lb. 
Sulphate of Potash, 250 lb ........... 6 ,568 1,930 289.50 18.90 59.60
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analyses of the hop cones from Wheat
land, as well as from Sacramento, make 
it clear that there is a very notable de
ficiency of potash, and not apparently 
a deficiency of phosphoric acid. The 
analyses therefore confirm the conclu
sion drawn from the analysis of the 
soil, viz., that potash fertilization is nec
essary, a requirement which we had 
previously established for the Wheat-

there are two kinds that are troublesome 
in Boh emia—Psyll iodes affines and 
Chaetocnema conciuma. The properly 
fertilized plant overcomes these by rapid 
growth, so that the plant keeps ahead 
of the insect damage. Mites (Tetra- 
nychus altheas) are also very trouble
some at times, and here again a big 
healthy plant is better able to overcome 
their attack than an improperly and

© Bureau o f Plant Industry, U. S. Dept, o f  Agr. 
A field  view o f  a larg e  hop fa rm  in  O regon.

land region. . . . Another, if not the 
chief value of the analyses is that they 
indicate the necessity of the employment 
of complete fertilizers; and this, too, at 
a very early time to replace the heavy 
draft . . .  by the hop crops.”

Importance of Potash
Many of the writers stress the im

portance of potash in the fertilizer in 
enabling the hop plant to overcome 
the effects of unfavorable weather con
ditions and especially in throwing off 
the attacks of plant diseases and plant 
pests. Blattny states that the rapid 
growth during the season of a properly 
fertilized hop plant will aid in its fight 
against Peronospora. He states that 
the very rapid growth the plant will 
make under favorable conditions will 
break the mycelia and thus reduce the 
damage from this troublesome fungus.

The same writer points out that pot
ash is even more beneficial in the fight 
against plant pests, such as leaf beetles 
and mites. In the case of leaf beetles

underdeveloped plant.  T h e  author 
points out that a big plant loses rela
tively less sap than a small plant, so that 
the relative damage is less in the case of 
a big plant. The use of excessive nitro
gen results in a thinner mesophyll layer 
of cells, so that when the mites attack 
the plants they work through to the 
important palisade cells and injure 
them. In the case of a properly ferti
lized plant, the mesophyll is thicker, 
so that the insects work in these cells 
and do not injure the palisade cells to 
such an extent.

It is stated that one frequently sees 
the paradox of a good yield of high 
quality hops from a garden severely 
infested with mites, because the plants 
are big and vigorous and are not 
troubled so much by this pest, while the 
improperly fertilized garden may have 
fewer mites, but the damage they do is 
relatively greater, resulting in a much 
lower yield.

The fertilizer recommended for hops 
by the German Agricultural Society
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corresponds to about 800 to 1,000 
pounds per acre of a 4-6-12 fertilizer 
in addition to manure. Other authors 
in Europe recommend that a smaller 
application of nitrogen be given in the 
spring and top-dressings of a quickly 
available nitrogen fertilizer be made 
during the summer. In any case, ma
nure should be applied in the fall and 
the mineral fertilizers either in the fall 
or early spring. In case no manure is 
used, the application of the mineral fer
tilizers should be increased and the 
nitrogen top-dressings made higher dur
ing the summer.

Mr. Cowie of England states that a 
common practice in his country is to 
apply about 500 pounds of horn and 
hoof meal or meat meal per acre, 200 
pounds of steamed bone flour per acre, 
and 200 to 300 pounds of sulphate of 
potash; all applied about the month of

March. In addition, a top-dressing of 
nitrate of soda or calcium nitrate is fre
quently made when the plants are one- 
half way up the pole in the early part 
of May or late in June.

It would appear as if the secret of 
successful hop fertilization lies in hav
ing moderate amounts of nitrogen and 
sufficient mineral to produce a sturdy 
early growth of the plant and to have 
an ample supply of all necessary nutri
ents in the soil beginning in early sum
mer and lasting throughout the grow
ing period, in order to take care of the 
extremely rapid growth of the plant 
during this period. There is probably 
no other crop that grows so rapidly dur
ing the summer and makes such heavy 
demands on the nutrient supply of the 
soil during its growing season. It is 
also stressed that hops desire a soil that 
is approximately neutral.

Looking at Cotton from a New Viewpoint
(From page 11)

As to fertilizers, the group recom
mended from 400 to 500 pounds of a 
4-8-4 under average conditions for the 
coastal plain, and the same amount of 
a 4-10-4 for the piedmont. The use of 
15 pounds of soluble nitrogen as a side 
application was advocated, and if there 
were symptoms of potash deficiency or 
if this trouble had been noted on previ
ous crops grown on the same land, an 
extra 25 to 50 pounds of potash should 
be used as a side application. This 
should be secured from 50 to 100 pounds 
of muriate of potash or 125 to 250 
pounds of kainit. The nitrogen content 
of the fertilizer should be reduced when 
cotton follows legumes turned under 
for soil improvement, but 6 to 8 per 
cent of potash should be used in the 
fertilizer mixture on wilt-contaminated 
land. Where there is a magnesium de
ficiency, use fertilizers containing mag
nesium or side-dress with water-soluble 
magnesium salts.

The recommendations gave specific 
times for planting, advocating early

planting as a boll-weevil measure. Chop
ping also was given attention, and it 
was advised that three plants should be 
left in hills 8 to 12 inches apart. Culti
vation of the crop received adequate 
consideration, and for the first time in 
history a group of North Carolina agri
cultural leaders agreed to advocate early 
poisoning by mopping with the calcium 
arsenate molasses mixture or by dry 
dusting. The regular boll-weevil dust
ing program was advocated for later 
boll-weevil control, and control measures 
for red spider and cotton aphid were 
listed.

The recommendations ended with 
suggestions about harvesting and gin
ning, calling attention to losses sustained 
by ginning green or damp cotton and 
to the proper storage of the ginned 
bales. In all cases, concluded the agenda, 
practice a good crop rotation found 
suitable for the farm.

Naturally, I have mentioned only the 
recommendations made. In the plan
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adopted, all of these items received the 
proper explanations, but since these are 
to be printed in full and widely dis
tributed, there is no need to take space 
to give them here. Let it suffice to say 
that representative cotton farmers and 
business men of eastern Carolina have 
girded their loins to make a fight for the 
“Old Reliable.” They have agreed on 
certain principles for which they will 
fight in 1939 and succeeding years.

What will happen? Your guess is as 
good as mine. It may be that the new 
order of farm economics will kill this

determined enthusiasm. But if cotton 
growers follow these recommendations, 
especially if they adopt the one-variety 
cotton community idea, which will in 
itself promote these suggestions, then 
my guess is that cotton will be grown 
economically and that competitors may 
well have cause for concern. Cotton 
in this section will no longer be just a 
crop grown on sufferance. It will be a 
crop to which attention will be paid and 
on which the best available brains will 
be brought to bear, that it may not 
perish from North Carolina.

Land Use as Related to Soil Fertility
(From page 13)

Soil tests over the past 2 years show 
that lack of potash is becoming of major 
significance and within a few years will 
become a very major problem in the 
maintenance of good farm tillage and 
hay and pasture land in most counties 
in Vermont. For the use of potash, 
$5,425 was earned by 408 of the 6,403 
farms in the four land classes in prepa
ration for new seedings, top-dressing 
meadows, and top-dressing pastures. 
This amount was distributed among 
the four land classes as follows: $2,497 
was earned by 172 farms for using pot

ash on class 1 land, $1,966 by 156 farm
ers in number 2, $773 by 72 farmers in 
number 3, and $189 by 8 farmers in 
number 4.

While this amount was much less 
than that paid out for the use of lime 
and superphosphate, it shows a definite 
trend that was not considered of very 
great importance a few years ago. The 
applications of potash show it to be of 
greatest use in laying down new seed
ings—a total of 257 farmers in the four 
land classes using it for this purpose. 
Top-dressing meadows was second, and

A W ashington  C ounty, V erm o n t, fa rm  show ing an u n tilla b le  pastu re  on a land  class 1 and 2  farm . 
T h is  field , becau se o f  its  a ccessib ility  to  the  bu ild ing s, is m ade a good p astu re  asset by regular 

ap p lica tio n s  o f  4 0 0  pounds o f  a 1-2-2 ra tio  high analysis fe r t ilis e r  p er acre .
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A R u tlan d  C ounty, V erm ont, fa rm  show ing a land  class 1 fa rm  w ith larg e , level fields su itab le  
fo r  cro p s, h ay , o r ro ta ted  p astu re . T h is  m eadow land  used in  a p astu re  ro ta tio n  p rod uced  p lenty  

o f  feed  when trea ted  w ith 200 pounds o f  a 1-1-1 ra tio  o f  a h igh  analysis fe r t i lis e r  p er acre .

top-dressing pastures was third. The 
forms in which it was used were prin
cipally in a high-analysis complete fer
tilizer or as a separate application.

During 1938 the trend has been to
ward an 0-20-20 combination, in view 
of the fact that no payment was included 
for the use of nitrogen. Figures on the 
results for 1938 conservation practices

are not as yet available, but indications 
are for a much greater use of potash on 
most Vermont soils. A more practical 
knowledge of land use through a more 
accurate study of land classes will enable 
the farmer to make better use of fer
tility practices and a more equitable ex
penditure of his dollars which go for 
seeds and fertilizers.

W hat Seeds Mixtures Make Better Pastures?
( From page 20)

gether, and until we have a better un
derstanding of the way a certain seed
ing should be managed to allow the 
best forms to persist, we may have to 
continue to advise shotgun seedings. 
A little bit of this and a little bit of 
that in the mixture has been the custom 
in the past and perforce may need to 
be the vogue in the immediate future. 
But it hasn’t solved the pasture problem, 
nor is it likely to. If farmers in the 
intensive dairy sections of the United 
States are to divorce themselves from 
the necessity of growing annual crops 
for pasture or green feed to be cut and 
carried into the barn, they will need to 
manage one or more areas of perma
nent pasture containing plant types that 
are productive during that period of the

year when permanent pastures cannot 
be made productive or palatable enough 
to maintain the milk flow of high-pro
ducing animals.

Such a system is probably possible 
at the moment with the judicious use 
of some of the larger growing grasses 
like orchard grass, smooth brome grass, 
and timothy. At least it would be pos
sible if we knew enough about the man
agement of these species to prevent them 
from being killed out by over-grazing. 
It certainly will be possible if the plant 
breeder improves the strains, making 
them not only more productive but by 
developing leafy forms making them 
more resistant to pasturing.

What is the place of clover in this 
system? If we are to recognize the
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opinions of British workers who ascribe 
a 50 per cent higher value to a pasture 
with clover than to one without, then 
we cannot very well avoid the effort 
to try to produce clover or some other 
legume simultaneously with the grasses.

The Role of Legumes
Perhaps alfalfa will work in with 

many seedings on adapted soils. Long- 
lived red clover strains are a possibility, 
for these are apparently present as wild 
forms and only await the touch of the 
breeder to consolidate them and bring 
them into the open as improved strains. 
There may be possibilities with alsike, 
too. Ladino clover competes quite well 
with the larger grass species, is adapted 
to a wide area and is already available, 
although it needs perfecting as an uni
versal strain to be used for all pasture 
seedings.

Then there are myriads of wild white 
clover forms, large and small, but thor
oughly persistent for use in new strains 
that can be built for the purpose. There 
may be forms among these large enough 
to meet the competition of larger grasses, 
or it may be necessary to combine them 
with a giant form such as Ladino. At 
any rate with present certainties and 
future possibilities, there seems to be 
every reason to include clover of some 
kind in permanent seedings, not only 
for its intrinsic value as a feed, but also 
because it furnishes a cheap nitrogen 
supply in the sward and with other 
things equal, it furnishes less competi
tion with desirable grasses than the 
grasses do among themselves.

If dairymen everywhere are to have 
summer-long pasture, it will require 
the combined efforts of the soil fertility 
specialist, the plant breeder, and the

grassland management men. A fund of 
information is already available on how 
best to maintain a permanent pasture 
with suitable fer t i l izers ,  but more 
knowledge is needed on the correct 
methods to use to promote persistence 
in the most desirable pasture forms. 
The plant breeder is already aiming his 
guns at higher yielding strains among 
species already in vogue as well as at 
the improvement by building better 
types than we already have. Then the 
grassland fellows will have to prescribe 
a system of controlled grazing so that 
the efforts of the other two groups will 
not be wasted.

Perfecting a Program
So many things appear to be wanting 

to make this system perfect that it may 
sound somewhat visionary. As there 
are a lot of things wrong with our 
pastures now, it seems reasonable to 
hope that a few of the factors needed 
to improve pastures will before long 
come to fruition. When they do, it is 
quite likely that better species and con
trolled grazing along with adequate fer
tilization will be the paramount points 
in bringing this improvement about.

It seems not unreasonable to venture 
the guess that the seeds mixtures in this 
program will be much simplified from 
what they are today, and that in definite 
areas for pastures pure lines or simple 
mixtures containing fewer species than 
are now in vogue will be seeded to elimi
nate competition of grasses one with 
another in the permanent pasture sward.

This procedure coupled with proper 
management to promote longevity in 
the species so seeded should prove a 
vital factor in better pastures of the 
future.

I have found out one thing today, 
said the city man who had found a 
job on a farm.

What’s that? said the farmer.
That the man who says the cow 

GIVES milk is a liar.

She: “If you don’t leave this room 
immediately, I’ll call the whole police 
department to put you out.”

Ardent Sailor: “My love, it would 
take the whole fire department to put 
me out.”
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Shallow Soil Orchards Respond to Potash
( From page 8)

from five positions in each plot, and at 
depths of 0-6, 6-12, and 12-18 inches 
showed equal quantities of replaceable 
potassium (sodium chloride method). 
Analysis of samples from every 3 inches 
to the 3-foot level showed very little

Plots 1 and 2 show a considerably higher 
clay content in the surface soils, A and 
B horizons, than does plot 3. In the 
field this represents a very stiff phase of 
soil quite close to the surface, varying 
in depth from a few inches to about a

T a b l e  I I — M e c h a n i c a l  A n a l y s i s  o f  S o i l s  i n  P l o t s  1 a n d  3

Plot 1 Plot 3

Horizons A B C D  A B C D
%  Sand........................................  55 .2  53 .3  53 .0  62 .3  60 .7  60 .8  54.1 59 .7
%  S ilt  32.1 34 .0  35 .4  42 .9  30 .4  31 .4  34 .6  31 .4
%  C lay........................................  12.7 12.7 11.6 4 .8  8 .9  7 .8  11.3 8 .9
%  Colloids..................................  15.7 15.1 16.2 5 .4  13.7 10.6 14.8 13.9

difference in the potassium level. In 
plots 1 and 2 the 0-3-inch level contained 
10 ppm, and 5 ppm in all the other 
levels. In plot 3 the 0-3- and 3-6-inch 
levels showed 10 ppm, and the remain
ing levels were all 5 ppm replaceable 
potassium.

Differences in soil texture are well 
illustrated by the mechanical analysis.

foot in plots 1 and 2, while in plot 3 
this phase does not appear until about 
the third horizon. In plots 1 and 2 the 
roots are found mostly in the upper 
layers, whereas in plot 3 they extend to 
a depth of 30 inches or more.

That poor texture and shallow soil 
are factors in inducing this potassium 
deficiency condition on this soil type is

•Diagonal view in  P lo t 1 . C enter row eheclt, outsid e rows trea ted .



42 B e t t e r  C r o ps  W it h  P la n t  F ood

further illustrated in plot 1 itself. One 
row of this plot is outs tandi ng in 
growth. An examination of the soil 
horizons under this row shows a free
dom from the heavy clay layer, the soil 
being much similar to that of plot 3, 
resulting in greater distribution and 
deeper penetration of roots.

From the experiment it is evident 
that on the soil studied, Vineland fine 
sandy loam, potash fertilizers give an 
immediate response in improved foliage 
color and a normal rate of tree growth. 
Whether or not the tree maintains this 
growth condition is dependent upon the 
depth of the soil and its texture. On 
the shallower soils, particularly where 
the mineral content is low, regular ap
plications of mineral fertilizers are a

necessity. The fertilized trees in plot 1 
are almost three times the size of the 
untreated trees and are in full bearing, 
whereas the untreated trees are small, 
scrubby, and non-bearing.

Peach orchards as well as apple or
chards on this type of soil have benefited 
greatly by being subsoiled with a Killi- 
fer-type machine, and for immediate 
response the deep placement of ferti
lizers is to be recommended.

Leaf scorch symptoms and poor 
growth are the first indication of an 
upset nutritive condition. Whether this 
is due to a low mineral content alone, 
or whether it is coupled with a shallow 
soil, must be determined before a per
manent cure can be applied.

W PA  Aids Wisconsin to Test Her Soils
( From page 17)

The 5,500 farmers in Wisconsin who 
have availed themselves of this so-called 
State Soils Laboratory farm soil survey 
service have, many of them, been pio
neers in this State in the use of lime 
and fertilizers. They requested this 
service and paid for it. “Why,” they 
would tell their neighbors, “we had a 
professor from the Soils Department of 
the University go right over our farm 
and take soil samples, and then these 
samples were analyzed in their labora
tories at Madison.” Why shouldn’t 
they have faith and confidence in the 
recommendations which were made to 
them—and in most cases I believe I am 
right in saying that our recommenda
tions did hit pretty close to the then 
known information on soi l -bui lding 
practices.

And it is my belief that this State 
Soils Laboratory in Wisconsin was a 
focal point around which the whole 
soil-testing idea grew. Professor Emil 
Truog was always fussing around with 
some new fangled idea, trying out new 
methods, trying out new equipment,

and all these years he has had some of 
his graduate students working on the 
more intricate chemistry of his ideas. 
Truog was delving deep into all phases 
of the soil-fertility problems of farmers 
in Wisconsin. In the laboratory and 
in the classroom he was teaching his 
graduate students all that was known 
about soil solutions, soil colloids, phos
phorus fixation, and insofar as possible 
was making practical application of all 
this information. And so methods for 
soil-testing evolved—first his zinc sul
phide-lead acetate acidity test and then 
a quick test for available phosphorus 
and later for available potassium. He 
devised a new method for colorimetric 
determinations of pH with an easy 
means of reading these colors on a neu
tral white background. Manufacturers 
of scientific apparatus started assemb
ling these outfits.

We now have soil-testing equipment 
being manufactured by many different 
companies. There is still much to be 
said for the correlat ion of different 
methods, and certainly in the hands of
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untrained laymen these chemical tests 
may be rather misleading. But I have 
repeatedly said that based on the results 
of tests, together with some knowledge 
of the soil type requirements and some 
knowledge of the crop history of the 
Helds from which samples are taken, we 
are able to make our recommendations 
with a high degree of accuracy.

We, as soil specialists, county agents, 
Smith-Hughes teachers of agriculture, 
fertilizer salesmen, in fact college gradu
ates trained in the chemistry of soils, 
are being called upon to advise and 
recommend the right fertilizer for vari
ous crops under a wide range of soil 
and crop conditions. I argue that if a 
test of the soil will help in making 
these recommendations, then the test 
has been of value. If the tests give 
farmers more confidence in our recom
mendations and will result in their actu
ally buying lime and fertilizers, then I 
think the soil test has justified time and 
cost.

And so in setting up our State-wide, 
soil-testing project in Wisconsin, I have 
argued that the testing of say 100,000 
samples of soil over the State during 
the winter and spring will result not 
only in the more general use of lime 
and fertilizers so badly needed, but will 
result in the more intelligent use of 
these fertilizing materials.

laboratories as high as 2,800 samples of 
soil, and tests were made on all of these 
samples for available phosphorus, avail
able potash, and soil acidity.

The idea of creating these county 
laboratories occurred to us as a means 
of cutting down the heavy load in our 
centralized laboratory at the University, 
and at the same time under the WPA 
set-up provide employment for WPA 
clients trained to do this work.

In our WPA project proposal which 
went to Washington in describing the 
character of the work, we made this 
statement: “To provide employment for 
needy, skilled, and technical persons in 
the field of chemistry and agriculture 
in a soil-analysis program. This project 
will furnish work in addition to that 
provided for under sponsor’s budget and 
no regularly employed person will be 
displaced.”

It has not been possible to get men 
with training in chemistry in all cases. 
In fact, in the rural areas we have had 
to take just average intelligent boys or 
men, and it has been surprising to us 
to find as many bright young fellows 
qualified for this work but who unfor
tunately were on relief.

Standardized Equipment
These county laboratories are being 

equipped with standard soil-testing kits 
which employ the same methods as 
are being used at our University labora
tories. Thus the work over the entire 
State is being standardized, and the re
sults will be comparable.

The county agents and these WPA 
chemists have been or will be instructed 
in the technique of making these tests 
at schools which are being held through
out the State. Dr. H. H. Hull, who 
for several years has been in charge of 
our State Soils Laboratory, has been 
appointed as State Supervisor of the 
project, and he will spend much of 
his time out in the State in the general 
supervision of these county sub-labora
tories.

To facilitate the collection of soil sam
ples, we sent out 250,000 soil sample 
bags to county agents, who in turn 
distributed them among the farmers.

A “White Collar” Project
Yes, this is a WPA, so-called “white 

collar” project. The factor which prob
ably led to the setting up of this county 
by county laboratory project was the 
fact that in our State Soils Laboratory 
we have reached a limit in our physical 
facilities for turning out soil tests. Dur
ing the past 4 years the load of soil- 
testing has increased. We have em
ployed a crew of as high as four WPA 
chemists in our laboratories with one 
or two additional NY A students who 
helped in the preparation of soil sam
ples. But the heaviest load has been 
that of reporting the results of these 
chemical tests with proper recommenda
tions to farmers. This job has fallen 
on one or two of us. There have been 
months when we have run through our
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These paper bags are the ordinary No. 3 
size with printed directions on the bag 
as to how to take samples. Space is 
given for answering questions related 
to the crop history.

The county agents have employed a 
variety of schemes for the collection of 
soil samples. In some counties the 
AAA town or community committee
men were designated as receiving 
agents, and in turn county agents were 
to pick up these samples. Soil sample 
bags were also distributed by the rural 
school teachers; also through 4-H clubs. 
In fact, some county agents circularized 
the mailing list of their entire county 
and sent out a number of these bags 
with instructions for collection, etc.

We were late in getting soil sample 
bags into the hands of farmers, and 
now since freeze up it has become much 
more difficult to chop out samples of 
soil, dry and prepare them properly. It 
is estimated, however, that a good 30,000 
soil samples have been collected and 
will be tested during the winter. An
other 250,000 soil sample bags will be 
distributed early in the spring. No 
doubt these sub- laborator ies  will be 
swamped with requests for soil tests at 
the last minute before the planting sea
son this coming spring. We are in

hopes that a supplement may be granted 
as of July 1, 1939, for the continuance 
of this project.

But regardless of whether the project 
is continued under WPA or not, we 
know that many of these county labora
tories will still be continued, and the 
service of soil-testing rendered by county 
agents will become an increasingly im
portant and valuable service to the 
farmers of the State. Not only will this 
testing be helpful and popular as one 
of the services rendered by county 
agents, but may make a strong argu
ment to members of a county board in 
case they may be called upon in the 
future to vote for or against the reten
tion of the county agent’s office.

Looking to the Future
Soil-testing, we realize, does have its 

limitations, but on the other hand it 
is a valuable aid in starting farmers in 
the use of fertilizers and lime. In a 
State like Wisconsin where the use of 
fertilizer is still in its infancy (50,000 
tons used in 1938), we feel that the soil 
test is of great value in stimulating in
terest in and actually getting farmers 
to follow through and use more ferti
lizer and lime, which we know will add 
to the potential wealth and income of 
our Wisconsin farmers.

D in c t io n t  for Taking Soil Sampla# for A n i ly i l t  .
1. (Al f f  tJra fadd m Jm dr wufow* taka aampte* witIt ft or other muhfe •» • Japkb of
six inch* *m »t IBMt faurorCw different places in the fiaki M « tho* ramptro mapftlw thatt^bly. tiuto 
tnke a Haodftd of tW  o h tw ft air dry n d  rend it to ft*  far andy«*.

- (8 ) If the field groat!/ H jo b o * to  take and omd in ontfrrly reparato —mp&m from
Urcnt portion, of tkm M d. .Follow the ptoeede*o p v m  uotfat <AJ far tak a* tW o o w io a . D o W  
raraplei from pot «w*U fraoai or an d  kaoiW oohrt  thoaa formation* ooordtftta ft
portion of a givm U i  rad than keep thoae aairdy oaparaU l« f t  tbo o|h«c eamplen,

(Q  P o  not take uwHw from gardens o4 hog lota*

■ Givn U s t h e  Follow ing In fo rm a tio n  C on oem ing  th e  F ie ld  . . *

Whfct'crop will octftpyfdd east y f t ? ! . . . .  » . r * ' • • * * > > . * * * * * *

Crops on Sold for loot (our jrokr»> . . . . . . . . . . . . -----. . . . . . -..'I

H o . i r o M . i l r - *  ........................................... * * *  * *
I f a M t i M .  ta d  tam  m ack » »  . . . . . . . .

H u m  <niiiiinTr-* ia ru la K B  m  b m  mod a *  «M» Soid; *  «». wfcot Id -d . <m«o oppUod. o tc . . . . . . . . . . . .

Foot Office  .
Deliver iM U flil W Four county ageot.

W isconsin  d istrib u ted  2 5 0 ,0 0 0  o f  these so il sam ple bags am ong th e  farm ers and is p lanning  to
send ou t an o th er 2 5 0 * 0 0 0  th is  springs
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How to Prevent Fertilizer Burn
(From page 22)

influence of a fertilizer on the concen
tration of the soil solution in any given 
soil consists in mixing the fertilizer to 
be tested with a sample of the soil, ad
justing the moisture content of the soil 
to the optimum for crop growth, allow
ing it to stand at 5° C. for 5 days in 
a closed container, separating the soil 
solution from the soil by the displace
ment method and comparing its con
centration with that of the solution re
covered from the unfertilized soil. A 
comparison of the results obtained in 
this way with different fertilizers will 
serve as a measure of their relative burn
ing effects.

The displacement method for separat
ing the soil solution from a soil consists 
in packing the soil into a cylinder, cov
ering the soil in the cylinder with a 
liquid, such as water or alcohol, to a 
depth of several inches, and then apply
ing sufficient air pressure over the liquid 
in the closed cylinder to cause the dis
placed soil solution to drop rapidly from 
an opening in the bottom of the cylin
der. The solution recovered in this way 
has been shown to be the true soil solu
tion. Its concentration remains constant 
until the displacing liquid begins to 
percolate through the soil.

Different soils differ not only in com
position but also in moisture content 
when this is at the optimum for crop 
growth. The optimum moisture con
tent of a Norfolk sandy loam soil was 
found to be about 4 per cent of the moist 
soil and of a Cecil clay loam soil about 
17 per cent, or more than four times as 
much per unit weight of soil. It follows 
that when each soil contains its optimum 
content of moisture, danger from burn
ing in the application of a fertilizer to 
the Norfolk soil will be greater than 
when the same quantity of the fertilizer 
is applied to the Cecil soil. This rela
tionship does not hold, however, under 
the special conditions in which the clay 
soil has become so dry and the sandy 
soil so wet as to reverse the normal

relative percentage of moisture in the 
two soils.

Although the burning effect of a given 
fertilizer thus differs in different soils, 
the order in which fertilizer materials 
fall when arranged according to their 
effect per unit of total plant food in 
changing the concentration of the soil 
solution is very much the same for 
different soils. This arrangement in 
ascending order was found to be as 
follows:

Double superphosphate 
Monoammonium phosphate 
Ordinary superphosphate 
Free ammonia 
Cottonseed meal 
Potassium sulfate 
Potassium nitrate 
Urea
Potassium chloride 
Ammonium nitrate 
Ammonium sulfate 
Manure salt 
Sodium nitrate 
Kainit
In table 2 are given the formulas of 

three fertilizers of different types. The
3-8-4 mixture calls for 400 pounds of 
manure salts per ton and is typical of 
mixtures in use about 15 or more years 
ago. It was common practice to apply 
a mixture of this kind to cotton a week 
or so in advance of planting and then a 
like quantity of nitrogen later as a side- 
dressing. If all the nitrogen were ap
plied at once, the application would be 
equivalent to that of a 6-8-4 fertilizer. 
The materials used in the 6-8-4 mixture 
of table 2 are typical of those in use at 
the present time. The materials com
posing the double-strength 6-16-8 mix
ture of table 2 are also typical of those 
now in use. Tests made with these fer
tilizer mixtures show that the double- 
strength 6-16-8 mixture has a less effect 
on the concentration of the soil solution 
than the 6-8-4 mixture, and that the
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effect of this mixture in turn is less than 
that of the single-strength 3-8-4 mixture 
in use about 15 years ago. This rela
tionship was found to hold true on both 
sandy and clay soils and for all applica
tions of fertilizer up to a maximum of 
about 8 tons of the 6-8-4 mixture per 
acre or 4 tons of the 6-16-8 mixture. 
These results indicate that danger from 
burning in single applications of pres
ent-day mixtures should be no greater 
than for split applications of the older- 
type mixtures.

It was also found that 2-9-2 and 3-9-3 
mixtures prepared according to the for-

content of the soil solution as 640 pounds 
of potash as potassium sulfate.)

(2 ) The substitution in part of free 
ammonia and urea for sodium nitrate. 
(About 60 pounds of nitrogen as so
dium nitrate has the same effect on the 
salt content of the soil solution as 640 
pounds of nitrogen as ammonia.)

(3 ) The increased plant-food content 
of fertilizer mixtures whereby less fer
tilizer has to be distributed per acre for 
a given application of plant food.

Danger from burning not only varies 
with the composition of the fertilizer, as 
already explained, but also with the

T a b l e  2 — F o r m u l a s  o f  F e r t i l i z e r  M i x t u r e s  o f  D i f f e r e n t  T y p e s

Mixed Fertilizer
Material

3 -8 -4 6 -8 -4  6 - 16-8
lb. per ton

Superphosphate, 16.0% P 2O5 ............................... ...........  1,000
Superphosphate, 20.6%  P 2O6 ............................... 777 294
Double superphosphate, 48.8%  P 2O6 ................ 535
Ammonia, 82.3%  N ................................................ 23 40
Ammonium sulfate, 20.8%  N ............................. ...........  96 252 105
Ammonium nitrate, 35.0%  N ............................. 70 119
Sodium nitrate, 16.3% N ..................................... ...........  123
Cottonseed meal, 7.0%  N ..................................... ...........  286 343 343
Manure salts, 20.0%  K 2O ..................................... ...........  400
Potassium chloride, 60.1%  K 2O .......................... 133 266
Dolomite.................................................................... 402 298
Filler (sand).............................................................. 95

2,000 2,000 2,000

mulas in use in 1880 and 1910, respec
tively (table 1), are much alike in their 
effect on the salt content of the soil solu
tion, whereas the influence of the aver
age present-day mixture in this respect 
is much less than for either of the other 
two mixtures. This indicates that the 
danger from burning by fertilizers is 
decreasing rather than increasing as 
might be supposed from the increased 
use of the synthetic products in mixed 
fertilizers. The principal factors which 
contribute to the decreased salt effect of 
the average present-day mixture are as 
follows:

(1 ) The replacement of kainit and 
other low-grade potash salts with high- 
grade muriate or sulfate. (It was found 
that 80 pounds of potash as 20 per cent 
kainit has as great an effect on the salt

manner in which it is distributed in the 
field. Fertilizers are ordinarily applied 
either broadcast or in a localized area 
close to the seed or plant. The horizon
tal movement of fertilizers is relatively 
slight compared with the up and down 
movement. A fertilizer located outside 
the spread of the root system may there
fore be without effect. The practice was 
therefore adopted in the case of many 
crops of applying the fertilizer in local
ized areas below or close to the seed. 
This method of application made certain 
that the fertilizer would be within reach 
of the plant, but losses frequently oc
curred due to impaired germination or 
seedling injury. The problem thus arose 
of getting the fertilizer close enough to 
the seed or seedling to give efficient 
utilization without getting it so close 
that the concentration of fertilizer salts
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in the soil solution about the seed or 
young plant became sufficiently high to 
cause injury by burning.

In an extensive series of field experi
ments carried on for the past several 
years by the National Joint Committee 
on Fertilizer Application, it has been 
demonstrated that for most row crops 
best results are obtained when the fer
tilizer is applied in bands about 2 inches 
to the side and a little below the level 
of the seed. With this method of appli
cation, normal germination of the seed 
can proceed in a soil free of fertilizer 
and both young roots and shoots can 
develop without coming into contact 
with an excess of fertilizer salts.

Danger to crop injury by burning is 
now being reduced by the adoption of 
improved methods of fertilizer applica
tion, and by the changes that are taking 
place in the composition of fertilizers. 
The principal factors which contribute 
to the decreased salt effect of the average 
present-day mixture are: (1 ) The re
placement of kainit and other low-grade 
potash salts with high-grade muriate 
and sulfate; (2 ) The substitution in part 
of free ammonia, urea, and ammonium 
salts for sodium nitrate; and (3 ) The 
increased plant-food content of fertilizer 
mixtures whereby less fertilizer has to 
be distributed per acre for a given ap
plication of plant food.

Half a Hundred
(From page 5)

Henry Wallace testifies about two forms 
of religious driving-force a nima t i ng  
men. His own personal definition is 
a method whereby man reaches out 
toward God in an effort to find in a 
practical way certain good potential 
qualities in himself and his fellows. 
But he admits that this definition does 
not satisfy many hustling men of busi
ness affairs, who have a fervor for 
money-making and material achieve
ment which is as much a religion to 
them as the Apostles creed to others.

I AM happy to find that Henry does 
not become a Pharisee in his analyses 

of these two personal cults. Each has 
its merits. I believe that the majority 
of our kind engaged in teaching, study, 
or research is naturally enrolled, con
sciously or not, in the religious school 
which Wallace adorns. We may not 
have been as faithful a Presbyterian 
church-goer as he or as replete with fit
ting scriptural guidance, but few of us 
are going to leave any sizeable estates 
which lawyers will be eager to probate. 
What we bequeath may be in time as 
substantial and sustaining; and not the 
smallest of our legacy to others is the

desire to think fearlessly and act with 
honor rather than expediency.

We of humble, unpretentious parent
age retain much of certain family inci
dents that refresh us today whenever the 
murk of material hazards threatens our 
peace of mind. Each of us has these 
obscure, unsung examples of fortitude 
which discount all the fumblings and 
failures.

Among the simple things I treasure 
most, to be explicit, is the strange fact 
that in a spiritual sense I am brother to 
a white pine tree. This tall, majestic 
pine stands watch over a quiet country 
graveyard in a southern Minnesota 
county. For nearly sixty years this tree 
has seen the drought and the deluge, 
the clouds and the sunshine, the hopes 
and fears of rural folk whose loved ones 
come to rest beneath its resinous boughs. 
Its relationship to me lies in the saga 
of its seedling, planted by my father in 
that spring which followed a winter
time of woe.

He had come to Minnesota with his 
frail wife and three children, hiring out 
as a tenant laborer after futile years in 
the Civil War and the lumber camps. 
The proverbial  church mouse was
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cheese-surfeited compared to him. Like 
Mark Tapley, however, he usually found 
occasion to be “jolly” when other folks 
would normally be glum, and made the 
most of meager comforts amid his round 
of rough and rigorous toil.

HIS optimism met a test indeed that 
winter of the Seventies. His sum

mer’s wages hardly sufficed to buy the 
family’s food, albeit the fuel could be 
hewn from slashings round about. In 
January his w i f e ’s dry cough grew 
worse, and the fatal ending hovered like 
a specter at her bedside. An epidemic 
of diphtheria seized the pioneer com
munity, and father nursed the two older 
children to safety, after one consultation 
with the overworked practitioner.

Alone amid the greasy utensils in a 
man’s culinary sphere, milking one cow, 
and keeping the homestead fires alive, 
he was hardly prepared for the Angel 
of Death—yet she came and bore away 
the youngest child, a boy of four, who 
had succumbed to the current malady. 
The litde boy died in his arms late in 
the night, as father sat huddled in an 
old rocking chair, with one of his wife’s 
patchwork quilts wrapped in folds over 
himself and the choking baby. I re
member his repeating the incident in 
after years to me, who had another 
mother; and how strong he persisted in 
the faith that “tiny Elmo” reached up 
and touched the tips of unseen wings in 
the cold of that cheerless room.

NOBODY came to the funeral. You 
see, it was pretty cold weather in 

Minnesota, and the rough new roads 
were not plowed out as they are today 
after every storm; and father never had 
much time or money for churchly con
tributions—and he was just a drifting 
stranger doing day-work anyhow.

So father found a little pine packing 
box somewhere, and he took his pick 
and shovel over to the adjacent ceme
tery, after making sure that it was in 
the No Man’s Land of the Potter’s Field 
where he dug the grave. I guess for 
once he didn’t feel very jolly, but he re
membered a few verses from the New

Testament, and after he had lowered 
the little body into the narrow, frosty 
hole, he bent down a minute in the 
snow for a doxology. After he had 
thrown back the frozen clods and 
marked the spot with a shingle, father 
resolved to erect a more suitable living 
memorial in the coming spring.

And again in the spring when he 
found time to transplant the seedling 
pine, his labors were also unattended, 
for his wife had meanwhile passed away, 
and her body was taken to another bur
ial ground by her folks.

On that May morning father prob
ably had more time and inclination for 
a private ceremony and some reverent 
reveries all his own, at least more than 
he had when my hal f -brother  was 
buried. At any rate he set the tree a 
few feet beyond the unmarked mound, 
and kept it watered from the spring all 
summer, hoping against hope that when 
he moved in the fall the roots of the 
seedling would sustain it as a lasting 
landmark, so that the stubborn land, so 
unkind to little ones of low degree, 
might grow a giant pine to outlive gen
erations yet to come. And this is why 
I am a litde proud of being brother to 
a calm and glorious pine—as much a 
part of my family life and destiny as 
any blood relation whom I claim and 
love. It is a step nearer immortality 
than any of us hope to come, for the 
tree is known quite well throughout 
that happy countryside, and therefore 
safe from vandals for the pride and 
beauty of its form and its sanctified 
location.

T HUS I am confident that as each 
one of us passes the half century 

mark and knows that the first half is 
the hardest, it will not be so difficult to 
be serene and hopeful toward that which 
remains to be done. We have been heirs 
to many errors, but we likewise are the 
reapers of a golden harvest of memory 
in which the noble and the just pre
dominate. And whether or not that 
which is left to do has a “punch” in it, 
you may be sure we are going to get a 
“kick” out of it after all!



GOT HIS MAN 
The police had photographs of the 

escaped convict in six positions and sent 
the pictures throughout the country, 
asking the authorities to apprehend him. 
Promptly came a reply from the marshal 
of Bent Corners, which read as follows: 

“Received the pictures of criminals. 
Have captured five of them and am on 
the trail of the sixth.”

Lydia had four children and named 
them Eenie, Meenie, Minie and Edgar; 
because she didn’t want no Moe.

“Don’t you ever get Johnnie and Bill 
confused ? ”

“Yes, mother, I get Johnnie confused 
one night and Bill the next.”

“Don’t you think that violinist’s ob
bligato is beautiful?”

“I can’t say yet. Wait until she turns 
around.”

“Before I heard the doctors tell 
The dangers of a kiss,
I had considered kissing you 
The nearest thing to bliss.
But now I know Biology 
And sit and sigh and moan,
Six million mad bacteria—
And I thought we were alone!”

“Get a good laugh at the bathing 
suits worn 30 years ago, ’cause 30 years 
hence, there won’t be nothin’ to laugh 
at.”

“Guilty or not guilty?” asked the 
judge sternly of Rastus, charged with 
chicken stealing.

“Not guilty, Jedge.”
“What is your alibi?”
“Alley by which?”
“You heard me. Have you an alibi?” 
“You mean de alley by which Ah 

got away, Jedge?”

Dad—“Son, I never knew what it 
was to kiss a girl until I courted your 
mother. I wonder if you will be able 
to say the same to your children.”

Son—“I think so, Dad, but not with 
such a straight face as yours.”

EVER EAT ONE?
“George, you may bring me two fried 

eggs, some boiled Virginia ham, a pot 
of coffee, and some rolls,” said a man 
to a waiter on a dining car just after 
leaving Montreal.

“Yassa.”
His companion said. “You may bring 

me the same, but eliminate the eggs.”
“Yassa.”
In a moment, the waiter came back.
“Scuse me, boss, but jes what did 

you all say erbout dem aigs?”
“I said just eliminate the eggs.”
“Yassa.” And he hurried away to the 

tiny kitchen.
In another moment he came back 

once more, leaned confidently and peni
tently over the table and said: “We had 
a bad accident just afo’ we leave de 
Windsor Street Depot dis mornin’,. 
boss, and de liminator done got busted 
off, right at de handle. Will you take 
’em fried same as dis hyar genman?”
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AVAILABLE LITERA 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.

Circulars
P o tash  P ays on G ra in  (South) 
G re a ter P ro fits  fro m  C otton  
T o m ato es (General)
Asp aragus ( General)
Vin e  C rops ( General)
Sw eet P o ta to e s  (Mid-Atlantic)

S o u th ern  T o b a cco  Recom m endations 
Grow M ore C orn (South)
F e rtiliz in g  S m all F ru its  (Pacific Coast) 
P o tash  H ungry F ru it  T rees  (Pacific Coast) 
B e tte r  C orn (Midwest) and (Northeast) 
T h e Cow and H er P astu re  (Northeast)
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N-7 W ill P o ta sh  B en efit Y o u r A pple O rchard  
R -7  R esu lts  w ith P o tash  in  E astern  V irg in ia  
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T u rn ip s
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M M -7 R aisin g  Q u ality  F ru it  on a L arg e  S ca le  
NN-7 T h e  Use o f  S o il  T e sts  in  C onservation
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F e r tilis e rs
E E E -7  M ississippi “ Sw eets”  Need M ore 
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B -8 C om m ercia l F e r tiliz e rs  in  G rape G row ing 
D-8 R aisin g  P u re-b red  Seed  fo r  th e  South  
E-8 R ap id  C h em ical T ests  Show  S o il Needs 
F -8 U sing S o il T ests  T o  G et th e  P ic tu re  
H-8 F e r tiliz e r  D evelopm ents in  M ississippi
1-8 W hat’s W rong W ith  Y o u r A lfa lfa  Crop 
K -8 S afeg u ard  F e r tility  o f  Y o u r O rch ard

S o ils
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Better Farm Life 
Is Condensed at—

Farmers’ Week
By

A LTHOUGH it’s a decidedly unusual winter for us up north, with 
* * *  some folks engaged in plowing upland acres clear into December, 
I suspect lots of us will give the teams a few days’ rest and take in the 
annual Farmers’ Week in February. The plowing can wait until March 
—what there is left of it.

Plowing seldom interferes with our 
midwinter short course down at the 
State co w  c o l l e g e  campus—except 
for snow plowing. And most of that big 
job of removing drifts belongs to the 
hired highway crews with their huge 
motor-driven, fan-blade scoopers; and 
the slat wire snow fences hold back 
many of the drifts besides. So we 
haven’t much excuse for not attending 
the college doings, save for the best ex
cuses known to farmers everywhere— 
hungry live-stock, regular milking to be 
done at too little recompense, or maybe 
rheumatism or the measles.

But no matter how weak farmers 
may be, “Farmers’ Week” is still a 
drawing card on the old home calendar. 
Almost as soon as Dad brings it home 
from the implement and hardware em
porium, and we have admired the rain- 
bow-tinted picture of the hunter’s camp
fire which adorns it, and looked with 
some misgivings at the patent weather 
calculator on each leaf, it is time to 
mark certain positive dates thereon.

Next in importance to the farrowing 
and lambing days ahead, we must out
line in pencil the dates for setting incu
bators or buying baby chicks. When

3
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these are settled after family debates, we 
get our announcement from the exten
sion folks to notice carefully and get set 
for good old “Farmers’ Week.” That 
calls for red ink drawn around six 
whole days, including “ground-hog” 
day.

When the ground is frozen up in our 
country, the human mind is thawed out 
and very soft. Hence “Farmers’ Week” 
comes fortunately when we are in the 
best mental tilth to receive the kernels 
of wisdom and experience flowing from 
the seed-boxes of our noble professors. 
Only rarely do we meet a friend at 
these occasions whose mind is as dense 
as reinforced concrete, which no genial 
comradeship may thaw or puddle out.

Moreover, as o b s e r v e d  aforesaid, 
ground-hog day is invariably included 
in our annual “Farmers’ Week” cycle. 
I think there is more than casual coinci
dence therein. The ordinary ground-hog 
or woodchuck in our parts goes into 
lazy retirement and devotes the frigid 
season to d o m e s t i c  affairs entirely, 
which includes plenty of shut-eye as 
well as shut-in. He has lived with us 
farmers as neighbors so long he can’t 
escape the community propensities.

T 3 U T  as the old sun swings back so 
it shines, past the barn c o r n e r  

through the northwest kitchen window 
on its way home to the seeding season, 
Mr. Ground-hog and Mr. Farmer bestir 
themselves from languorous lethargy. 
Both of them stretch a little and sneak 
out to look over the meadows and get 
a dose of sunlight vitamins for their 
mangy hair and tangled whiskers. But 
if the sky is too dazzling and the shad
ows are too sharp along the fence rows, 
it means another bit o’ burrowing. So 
the ground-hog and the rest of us grab 
what encouragement we can from our 
brief foray afield, and dodge back in 
again to think it all over until the wild 
geese shall summon us to the actual 
springtime.

That’s why we are observing Farm
ers’ Week at the ground-hog season. 
It’s a good time to come up for exercise 
and ventilation. Some of us are afraid

of seeing ominous shadows before and 
behind us too, but come to think of it, 
not a single farmer or a single ground
hog in my bailiwick fails to bob up later 
to earn a good breakfast when the rush 
starts.

~pXTEN SIO N  leaders up our way 
had no little bother finding the best 

period of the winter solstice in which to 
entertain their friends of the furrow 
with open house and free l e c t u r e s .  
Christmas and New Years are of course 
taboo. Then January brings along the 
tax bills to think over and cuss about— 
and farmers c a n n o t  be edified when 
highly aggravated. March is too fully 
occupied with sugaring-off, seed testing, 
and holding things down against the 
winds. And waiting until April would 
be as bad form as staying abed after five 
o’clock, a genuine insult to agricultural 
culture.

So we have adopted George Wash
ington’s and Abraham Lincoln’s birth
days, St. Valentine’s Day and Farmers’ 
Week as regular feast dates for Feb
ruary observance—so that we give our 
patriotism, our romance, and our hus
bandry a frosty but hopeful overhaul
ing. In a freer choice of seasons and 
lack of damaging inclemency, the ex
tension folks down south have consid
erable advantage. I should enjoy taking 
in one of their p r o g r a m s ,  because I 
would not have to park my fur cap, mit
tens, muffler, ear-muffs, overcoat, leg- 
gins, and arctics. One would thus find 
educational processes less burdensome.

As an additional inducement to snow
bound rural seekers after truth, our Feb
ruary farm programs at the State head
quarters are held amid the oratorical 
clamor and political persiflage of the 
legislature. When some relaxation from 
the erudite a c a d e m i c  events is de
manded, the visitors can call a recess 
and eat lunches of crackers and cheese 
while seated in the gallery above the 
general assembly of elected statesmen. 
This juxtaposition of the planets of wis
dom occurs once every two years, leav
ing the off-years to the professors un
assisted.
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I believe the professors get a slight 
edge on the deal, though, because budg
etary problems often yield to the deft 
persuasion of delegations from the re
mote hills, who corner their solons on 
matters of rural welfare appropriations. 
Even a governor charged with a frenzy 
for retrenchment must yield to the pres
sure of farm demands 
by staunch constituents 
suffering f r o m  woeful 
neglect, outstanding in
equality, and a few chil
blains. I n d e e d  I am 
highly in favor of hold
ing these e v e n t s  to
gether, but I‘ am just as 
sure that many of the 
lawmakers g e t  m o r e  
agricultural education  
out of those ten hectic 
days than the farmers.
In fact, that’s part of our 
program.

Before w e h a d  th e  
benefit of these Febru
ary assemblies a t  th e  
capital, b a c k  i n t h e  
times of slow roads and 
boom towns, the legis
lature granted g o o d l y  
sums of money to be 
used in taking the agra
rian gospel out yonder 
and beyond. They called 
t h e s e  meetings “insti
tutes” in the papers, and 
gab-fests elsewhere. The 
word “institute” in our State was de
rived from short instruction courses for 
teachers, who wanted third grade cer
tificates to get jobs in fourth rate settle
ments. The teachers’ institutes wound 
up with examinations, but everybody 
knew better than to try that idea with 
the farmers.

\ T 7 E  HAD a S t a t e  supervisor of 
f a r m e r s ’ institutes, who em

ployed a methodical maiden lady clerk 
to help him fit the schedules among the 
county seats and lesser hamlets, and 
finally to publish a paper-bound year

book, usually filled with the proceed
ings of the round-up institute. The 
round-up was a climax rodeo meeting 
at which all the circuit-riding local ses
sion speakers jumped in for a final pow
wow. A stenographer woke up after 
each of their talks and patted her pom
padour in shape so as to get the flow 

of pros and cons handed 
out by the folks on the 
rear seats whose opin- 
i o n s a n d  experiences 
were sure to f o l l o w .  
H e r e  t h e  old revival 
meeting system had full 
play, e x c e p t  that few 
speakers ever confessed 
or admitted anything.

The conductors who 
led these welterweight 
bouts were chosen for 
their ripe farm experi
ence and physical endur
ance. It had to be thus, 
because the rooms were 
small and poorly venti
lated, and lots of folks 
in the audience came in 
with dead chickens and 
spotted livers to be di
agnosed or identified, 
which was no parlor 
k i s s i n g  game for a 
weakling. If the con
ductor failed to guess 
whether it was toxemia 
or b o t s  t h a t  was to 
blame, he held the pack

age at arm’s length and stated that 
science had a lot to learn yet and we 
must be generous with our taxes.

Hardly any of the college staff came 
to those backwater meetings in those 
days, because extension f u n d s  were 
small and the farmers wanted to control 
the institute finances so they might put 
in a word or two now and then for 
some favorite organization. Nobody 
ever toted in soil samples in the early 
institute days, because it would have 
been suicide to inform a chap that his 
land was sour and submarginal. Like- 

( Turn to page 47)



Apparent Changes 
in Southern Farming

By C. W. Summerour
Montgomery, Alabama

TH E agricultural adjustment pro
grams which have been in effect 

during the past six years, are causing 
significant changes in farm practice in 
the Southern States. The trend is now 
away from the long-established cash 
crops which for many years previously 
showed gradual increases, and the acre
age is being diverted to producers of 
crops which will provide food for the 
population of the area and feed for 
growing numbers of livestock. At the 
same time, attention is being given to
ward restoring and maintaining the fer
tility of the soil.

A study of the statistics concerning 
the acreage devoted to the South’s most 
important crops reveals that the area 
planted to cotton, tobacco, and peanuts

is less than the average of the years 
1928-32, inclusive, but other crops have 
shown an increase. The greatest de
crease has been in cotton, while signifi
cant gains have been made by all feed 
crops.

Acreage changes in the leading crops 
during the past decade are shown in 
the following tabulation:

Average 1928-32,
Crop inclusive 1938*

C otton........... . . .  39 ,619 ,000 2 5 ,798 ,000
C om ............... . . .  31 ,329 ,000 33 ,153 ,000
Tobacco........ 1 ,653 ,000 1 ,512 ,000
Peanuts......... 2 ,1 8 6 ,0 0 0 2 ,154 ,000
Small G rain . .. . .  13 ,505 ,000 16,745,000
Hay Crops. . 9 ,0 9 3 ,0 0 0 12,569,000
Soy B e a n s .. . 513,000 1 ,629 ,000
Cowpeas. . . . 904,000 3 ,0 3 7 ,0 0 0

♦Based upon July 1 estimates of U. S. D. A.

A p rom ising  c ro p , an e x ce lle n t “ stan d ,”  a vigorous grow th— th is  e n tire  field  is off to  a
good s ta rt .
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Official estimates of the acreage 
planted to winter legumes are not avail
able, but it is recognized that tremen
dous expansion has been made in these 
crops, and the indications are that the 
1938 seedings to vetch, winter peas, and 
crimson clover will be the greatest on 
record. Mississippi leads the South in 
winter cover-crop acreage, with Ala
bama in second place. Each reports 
more than 500,000 acres seeded in 1937, 
as compared with less than half this 
area only two years before.

Coincident with the change in crop
ping practice in the Southern States has 
come the realization of the necessity 
for revision of some of the long-estab
lished methods of fertilization. Where
as in past years practically all of the 
fertilizer used has been applied to cot
ton, the need for an application to other 
crops which are being grown in the 
rotation is becoming more and more 
apparent. Not only is it coming to be 
regarded as desirable that the soil-build
ing crops be fertilized in order that the

3 .  B e fo re  reach in g  fu ll  sire  and w hile they  should  have b een  s till  fru itin g , th e  p lan ts  w ithont e x tra  
p otash  s ta rt m atu ring  ( r ig h t ) .  T hose w ith sufficient p otash  con tin u e  to  grow ( l e f t ) .
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4* A fter  a ll  th e  leaves have b een  shed* m any im m atu re b o lls  are le ft  w here insufficient potash was 
ap p lied  ( r i g h t ) .  T h e  co tto n  th a t received  am p le p o tash  con tin u es to  m atu re  b o lls  p ro p erly  ( l e f t ) .

most growth may be obtained from 
these crops, but experimental evidence 
indicates that the fertilization of crops 
which succeed the legumes will need to 
be changed, particularly if the latter are 
removed from the soil.

In the case of winter legumes which 
are turned under, it is being observed 
that certain deficiencies are appearing 
when they are followed by cotton. Since 
such crops add only nitrogen, the usual 
amounts of potash and phosphate are 
not sufficient to make a proper balance,

and yields are not up to expectations. 
Several experiment stations are finding 
that substantial increases are being ob
tained from cotton following a winter 
legume when the potash application is 
raised above the amount commonly 
used.

The complete removal of a crop from 
the soil results in a heavy loss of plant 
food, and serious deficiencies may re
sult in the crop which follows unless 
steps are taken to guard against it.

( Turn to page 40)

K H H
5 . F o reg ro u n d ; Insufficient p o tash . B a ck g ro u n d : side-dressing w ith potash.



Sweepstakes Fruit 
Does Not “Happen”

By H. G. Bell
Ontario Agricultural College, Guelph, Ontario, Canada

ANNUAL national and periodic in
ternational f r u i t  shows tell the 

world that several Ontario apple or- 
chardists know how to grow a superior 
crop of this delectable fruit. This is not 
by chance. Sweepstakes-winning fruit 
does not “happen.” It is the product 
of scientifically managed orcharding 
under favorable conditions.

About one and one-half miles back 
from Georgian Bay, and just outside 
the Town of Collingwood, is located an 
orchard that has brought fame to On
tario and to Canada. It is located on a 
gravelly loam soil which is well drained 
naturally and with tile. The proxim
ity of the large body of water modifies 
the climate so that extremes of cold or 
heat are not frequent.

The subject of our sketch, W. L. 
H am ilton , chose 
this site on ac
count of its soil 
and climate, and 
a ccessib ility  to 
m a r k e t s .  H e  
started  in 1912 
with 12 acres of 
orchard, and now 
has a plant of 40 
acres comprised of 
500 young trees, 
and approximately 
750 old trees. He 
grows Spies, Mc
Intosh, Snows, and 
Greenings. T h e 
Spies com e into 
best bearing about 
18 years of age,

and the McIntosh from 7 to 8 years. 
It takes 4 men permanently and approx
imately 35 men temporarily employed 
to handle Mr. Hamilton’s crop.

But, before we discuss his methods, 
briefly, may we trace styles in orchard
ing for the past 25 years? About that 
long ago an exceedingly important 
piece of work was being done in the 
Washington County orcharding area of 
Ohio. This famous orchard country 
had gotten to the stage where trees 
blossomed abundantly in spring, but 
they set very few apples. Pruning was 
resorted to with some success. Spray
ing gave additional help, but real re
vival waited on the feeding of the orch
ards with balanced fertilizers. Ohio 
Station published an important bulletin 
on this work in which was shown an

9
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illustration of 12 Ben Davis fertilized 
trees that yielded a total of 49 barrels of 
large marketable apples, while 12 ad
joining trees, unfertilized, yielded only 
20 barrels.

The next year the fertilized trees 
yielded 46 barrels, and the unfertilized 
9 barrels. This work led to a revolu
tion in orcharding methods. Then an
other piece of work was reported from 
Oregon Experiment Station. The re
sults of this latter project indicated 
that nitrogen alone was the impor
tant element in set and development 
of fruit.

Then the switch in styles took place 
in many orchards, and nitrate of soda, 
sulphate of ammonia, or cyanamid were 
the only carriers of plant food added. 
Overemphasis of nitrogen brought its 
reward in many instances: Increase in 
number of apples, decrease in size, and 
delay in ripening with loss of color, 
along with a weakening of the consti
tution of the orchard trees.

This is where we revert to Mr. Ham
ilton and his methods. He says “Orch
arding is like feeding a horse. If you 
have a good horse and feed him well, 
results will be satisfactory. Orcharding 
is much the same.”

He attributes his success to four 
things:

1. Study of Soils.
2. Study of Varieties.
3. Careful Spraying.
4. Fertilizing.

About 1907-1908 Mr. Hamilton pur
chased wood ashes in car lots, applying 
a car of 20 to 30 tons of ashes to less 
than 30 acres of orchard.

At the present time he applies a coat 
of barnyard manure to his orchard soils 
in the spring of every other year. His 
fertilizing practice is to purchase 1 ton 
nitrate of soda, 1 x/i  tons super-phos
phate, and 2 tons muriate of potash. 
These he mixes together and applies 
uniformly on top of the soil to 30 acres 
of orchard. He disks this plant food in 
as soon as the soil will work in spring. 
The last week in May he sows buck
wheat, allowing it to grow to maturity 
and stand until the following spring. 
The buckwheat prevents evaporation 
and helps maintain the organic matter 
of the soil.

Mr. Hamilton prunes moderately 
every winter and early spring. In spray
ing he follows the spray calendar closely. 
His present spraying equipment consists 

( Turn to page 46)

H om e o f  th e  A pple K in g  o f  C anada, W illiam  L . H am ilton , at Collingw ood, O n tario .



Quick Tests Show 
Southern Soil Needs

By Frank Moser
South Carolina Agricultural Experiment Station, Clemson, South Carolina

THE recent marked interest in soil 
fertility problems has stimulated 

the development of rapid test methods 
for determining fertilizer requirements 
of soil. Numerous attempts have been 
made in the past to correlate soil pro
ductivity with chemical analysis of soils. 
Since complete chemical analyses of 
soils did not give any information con
cerning the availability of nutrients in 
the soil, research work has been done 
to develop simple chemical methods 
which would determine the availability 
of some of the nutrients.

As a result of this research several 
methods of testing the soil for available 
nutrients have been introduced, such as 
the Truog, Bray, Morgan, Emerson, 
Spurway, and Thornton methods. 
Equipment for these tests can now be 
obtained from certain experiment sta
tions or commercial supply companies. 
These rapid chemical test methods are 
coming into general use by such agen
cies as the State experiment stations, 
extension specialists, and fertilizer com
panies.

The results of the quick test methods 
have proven beneficial to trained agron
omists in making fertilizer recommen
dations. There is particular need for 
information on the availability of nu
trients in the soil in the older agricul
tural sections of the South where the 
bulk of fertilizer is used. It is partic
ularly important that the farmers have 
information on the amount and kind 
of fertilizers to apply on the various 
soils for different crops.

A number of the experiment stations 
are attempting to provide facilities for

testing soil samples and making fer
tilizer recommendations to farmers. 
The South Carolina Experiment Sta
tion in 1937 tested 1,838 soil samples 
for acidity and fertilizer requirements. 
During 1938 more than 4,500 samples 
were tested and the results reported to 
farmers. Since these quick test meth
ods have been developed at the various 
experiment stations under widely dif
ferent conditions, it was felt that it 
would be desirable to make a com
parative study of these methods on 
some of the Piedmont and Coastal Plain 
soils of the cotton belt.

The soil samples used in this study 
were taken from the cooperative fer
tilizer experimental fields where con
tinuous fertilizer tests with cotton have 
been carried on for a number of years. 
These samples were collected during 
April and May, 1937. The samples 
were brought to the laboratory and 
tested for available phosphorus and pot
ash by the various rapid test methods. 
Analyses were also made for available 
phosphorus by the Truog-Myer method 
and for replaceable potassium.

Comparison of Methods
Calibration of the different tests is 

necessary for the various agricultural 
regions. The conditions where most 
of the rapid test methods were devel
oped are very different from the con
ditions in the southeastern area. For 
the comparative study of methods, 
equipment was purchased from the 
manufacturer or made in the laboratory 
according to published specifications. 
The methods differed mainly in the

11
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type of extracting solution, the concen
tration, the pH value, the buffer ca
pacity, the procedure of making tests, 
and the method of expressing results. 
All of the phosphorus tests are based 
on the Deniges color reaction. The 
potassium tests are a modification of 
the sodium-cobalti-nitrite method. The 
standardization of each method for de
termining the available phosphorus and 
potassium was individually calibrated 
by checking the color chart of each test 
against prepared stock solutions con
taining known parts per million of 
either phosphorus or potassium. These 
results were then converted to pounds 
per acre.

Results of Phosphorus Tests

The results of the studies for available 
phosphorus on Cecil sandy clay loam 
and on Orangeburg fine sandy loam are 
included in table 1. The data indicate 
that these methods are satisfactory for 
diagnosing the phosphorus require
ments of these soils. The Purdue and 
Bray methods tend to give consistently 
higher readings than the other meth
ods, which may be attributed to the use 
of the relatively strong acid extracting 
solutions by these two tests, as the 
higher amounts of phosphorus were ob
tained especially on those soils where 
accumulated residues of phosphorus 
had occurred from heavy annual fer
tilization. This was more pronounced 
on the Orangeburg fine sandy loam 
than on the Cecil. In general, the 
amounts of available phosphorus as 
shown by the rapid test methods are 
in accordance with the fertilizer treat
ments. There also appears to be a cor
relation between the amounts of avail
able phosphorus as determined by these 
methods and the Truog-Myer method.

The plats which received varying 
amounts of phosphorus, ranging from 
0 to 160 pounds phosphoric acid per 
acre on the Orangeburg fine sandy 
loam, showed an availability of phos
phorus in accordance with the rate of 
application by both the Truog-Myer 
method and the rapid test methods. 
The rapid test methods gave a very

low amount of available phosphorus in 
the Cecil sandy clay loam, which would 
indicate that these soils would respond 
to relatively heavy applications of phos
phorus. There was little difference in 
the available phosphorus between the 
plats which received a high and a low 
amount of this element. This is prob
ably due to the fact that the light ap
plication of phosphorus was not suf
ficient to allow any accumulation of 
available phosphorus in the soil.

The increased amount of phosphorus 
removed by larger yields and the fixing 
power of the soil probably largely ac
counts for the lack of accumulation 
of available phosphorus. In general, 
the results from the rapid test methods 
on Cecil sandy clay loam are indicative 
of the phosphorus requirements of the 
soil. This is verified by the yield data 
which show that there was an increase 
in yield corresponding with the in
crease of phosphorus in the fertilizer. 
The yield from the plat receiving no 
phosphoric acid was 545 pounds of seed 
cotton; whereas 1,027 and 1,142 pounds 
were obtained from the plats receiving 
48 pounds and 72 pounds of phos
phoric acid, respectively.

The yield data on both the Orange
burg and the Cecil series showed a 
very good response to phosphorus fer
tilization. However, the correlation be
tween the available phosphorus from 
the rapid test methods and the Truog- 
Myer method on the Orangeburg fine 
sandy loam is not as good as on the 
Cecil sandy clay loam. This may be 
due to the high fixing power of the 
Cecil series for phosphorus.

Results of Potash Tests

The rapid test methods show an 
abundance of available phosphorus in 
the Orangeburg soil receiving 160 
pounds of phosphoric acid, which indi
cates that such a high rate of fertilizer 
is not required for this soil. The yield 
data are in agreement with this conclu
sion, as in 1937 only 2,047 pounds of 
seed cotton per acre were produced on 
the 160-lb. plat; whereas the plats which 
received 40 pounds and 80 pounds
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Fig . 1 Th«* effect o f  p hosphorus on co tto n  yields on C ecil sandy lo am . T h e  above p la t w hich 
received  no p hosphorus produced  only 3 1 3  pounds p er a c r e ;  w hereas th e  low er p la t w hich received  

6 0  pounds o f  p hosp horic  acid  p er acre  p roduced  8 9 7  pounds o f  seed co tto n .

yielded 1,950 and 2,329 pounds, respec
tively. Thus, the phosphorus tests show 
differences in available phosphorus, and 
may be satisfactory for indicating fer
tilizer needs of certain soils.

Other studies on availability of soil 
phosphorus, as illustrated in Figure 1, 
exemplify the beneficial effects of phos
phorus fertilizer on Cecil sandy loam. 
The rapid tests made on these two 
plats also showed a low supply of avail
able phosphorus, indicating that phos

phorus must be added for maximum 
yields. The results of this fertilizer ex
periment show that the plat receiving 
no phosphorus produced only 313 
pounds of seed cotton, whereas the plat 
receiving 60 pounds of phosphoric acid 
produced 897 pounds per acre, an in
crease of 584 pounds for approximately 
300 pounds of superphosphate.

All the rapid test methods for deter
mining the potash requirements of soils 

( Turn to page 42)



Master Bill Barron 
Wins Potato Honors

By Henry Wylie
Escanaba, Michigan

IT  IS NEW S when a high school boy 
grows 400 bushels of potatoes to the 

acre. It is better news when this same 
Smith-Hughes boy beats his dad and all 
the other commercial growers in Delta 
County, Michigan, with a yield of 478 
bushels per acre. But when the Nov. 19 
issue of the Michigan Farmer tells us 
that this yield of 478 bushels puts him 
in second place among all of the grow
ers in the Upper Peninsula this year and 
only 13 bushels behind the highest 
yield of 491 bushels reported at the 
Upper Peninsula Potato Show, held in 
Escanaba last month, that is real news.

W illiam  B a rro n  had th e  h igh est yield  o f  p o tato es 
in  D elta  County and th e  second  h igh est in  th e  

U pper P en in su la  o f  M ichigan  th is  year*

William Barron, Escanaba High 
School student, did that this year, and 
his record of 478 bushels per acre with 
which he won the first Smith-Hughes 
Premier Potato Growers’ Contest held 
in the Upper Peninsula will give other 
high school boys in Michigan a fine 
record to shoot at next year.

Here is “Bill’s” story of his record 
crop. “Our farm is located in Flat 
Rock, 8 miles northwest of Escanaba, 
on a fertile silt loam. My potatoes were 
following a crop of rutabagas, so I 
disked twice last fall. We put on barn
yard manure during the winter at the 
rate of 15 loads to the acre. The field 
was plowed deep this spring, disked 
twice, and harrowed to put it in good 
shape for planting.

“I purchased my Certified Russet 
Rural Seed from my father and treated 
it with corrosive sublimate before plant
ing. We planted June 7, and the 
planter, which was set to drop the seed 
10 inches apart in 32-inch rows, put on 
30 bushels of seed to the acre. Our 
planter is equipped with a fertilizer at
tachment and we put on 1,000 pounds 
of a 3-12-12 commercial fertilizer to the 
acre at the same time we were planting 
the potatoes.

“I dragged the field twice before the 
potatoes came up, cultivated once when 
the plants were 4 inches high and again 
when they were up about 8 inches. We 
do not hill our potatoes. Our sprayer 
operates at 350 pounds pressure, and I 
sprayed the crop six times with Bor
deaux during the summer. The pota- 

( Turn to page 46)
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A d o lla r  saved is a d o lla r  m ade. R eco rd s show  th a t $ 4 0 0  w orth o f  fam ily  fo o d  p rod u cts may 
easily  b e  grow n on th e  fa rm . T h is  w ell-kep t garden is  on th e  fa rm  o f  J .  A. M ilner, W eakley

County, Tennessee.

Farm Records Show 
What Practices Pay

By J. A. Elliott
University of Tennessee, Agricultural Extension Service, Knoxville, Tennessee

T HE MAN doing the job is still the 
best source of information on how 

it should be done. With this in mind, 
the University of Tennessee Agricul
tural Extension Service set out several 
years ago to discover the “hits and er
rors” in farming through a cooperative 
farm-account project. The farmers 
agreed to keep the records; the Service, 
through its Farm Management Depart
ment, agreed to make scientific and de
tailed studies in an attempt to deter
mine what the ills of farming were and 
what paid best.

Now with more than 15,000 records 
of actual farm operation collected over

a 12-year period, these Farm Manage
ment men are able to say with a good 
deal of justification what the agricul
ture of this section needs. And due to 
its diversity of climate, typography, and 
resultant types of farming, the variety 
of farming conditions found in Tenn
essee represent about everything found 
in the Southeast. A study of the rec
ords indicate that farmers generally 
need to:

(1) P R O V ID E  HOME-GROWN 
FOODS FOR T H E  FAMILY. The 
smaller the farm business, the more im
portant the food production program 
becomes. Frequently on farms where

15
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Sm all farm s having less land  need to  sell m ore la b o r. T h is  m eans Intensive crop  and livestock  
en terp rises , such  as to b a cco , co tto n , tru ck  and fru it  cro p s, d airy ing , and p ou ltry . Clyde M cD onald, 
R h ea C ou nty, T en n essee, is m aking th e m ost o f  h is land  by p lan tin g  straw berries in  a young peach

o rch ard .

subsistence is carefully planned, the 
value of food produced amounts to as 
much as the products sold. Farm and 
home records show that farm food 
products consumed in the home often 
amount to $400 or more in value each 
year. Where these items are overlooked 
it is necessary for the farm to produce 
7 or 8 additional bales of cotton, 600- 
700 bushels of wheat, 1,500-2,000 
pounds of Burley tobacco, or 20-25 top 
hogs to buy them.

(2 ) HAVE TH R EE OR MORE 
DEPENDABLE SOURCES OF IN
COME. Several sources of income en
courage crop rotation for fertility main
tenance and erosion control; spread the 
labor load; lesson the danger from crop 
failure or low prices; and keep ready 
cash coming in at different times during 
the year, thereby cutting down the need 
for credit, with the necessary interest 
payments, found on most one-crop 
farms. The main sources of income 
should be selected so as to yield the 
largest net income from all resources. 
They should not compete for land or 
labor but should supplement each other.

(3 ) INCREASE CROP YIELDS. 
Records clearly indicate that crop yields

should be from 25 to 50 per cent higher 
than the present average for efficient 
production. Low crop yields are usually 
associated with high production costs. 
Data obtained during recent years show 
that it costs 69 cents per bushel to pro
duce corn where yields are less than 20 
bushels per acre, and only 32 cents 
where they are 40 bushels or more. 
Similar studies on cotton show a cost 
of 12 cents per pound where yields are 
less than 150 pounds lint per acre, con
trasted with 6/4 cents where they are 
500 pounds or more. Burley tobacco 
was produced for 8/4 cents per pound 
where yields were 1,250 pounds or 
more, but cost 12 cents where they were 
less than 750 pounds.

(4 ) IN C R E A S E  L IV E S T O C K  
PRODUCTION PER UNIT. Farm 
flock cost records during the 5-year 
period 1930 to 1935 showed the income 
per hen above expenses to be $2.33 
where production exceeded 200 eggs 
annually and only $1.05 for the group 
of hens producing less than this num
ber. Tests by dairy herd improvement 
associations in Tennessee last year re
vealed that feed costs per 100 pounds 
of milk averaged $1.05 on 563 cows
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making over 5,500 pounds, but ran up 
to $1.54 on 651 cows making a yearly 
production of less than 4,000 pounds.

(5> BALANCE CROP AND LIVE
STOCK PRODUCTION. On most 
farms there are waste products from 
crop production that may well be fed 
to livestock. Likewise most farms have 
land that is best adapted to pasture 
under a soil conservation program. 
Adequate crop rotation almost always 
provides hay and pasture for livestock 
feed. Livestock, requiring most atten
tion during the slack winter season 
when work with crops is not pressing, 
help to spread the labor load and keep 
farm hands profitably employed. Then, 
too, experiments show that grains and 
roughages may be marketed through 
livestock, and, with careful preservation 
of manures, from 60 to 80 per cent of 
the essential plant food elements re
turned to the soil. The most successful 
general farms almost always received 
as much as 40 per cent of their income 
from animal sources.

(6 ) USE MORE OF T H E IN TEN 
SIVE ENTERPRISES, PARTICU
LARLY O N  T H E  S M A L L E R  
FARMS. After all, farmers are selling

three things: The use of land, labor, 
and capital. As farms become smaller 
with increasing rural population, there 
will be less land per family from which 
to sell products. It may be difficult to 
increase the amount of available capital 
but oftentimes it’s possible to intensify 
the farm business with no additional 
money or land. It would be difficult to 
make a decent living for a farm family 
on 75 acres with only wheat, beef cattle, 
and sheep, regardless of how efficiently 
these might be produced. These enter
prises require relatively large amounts 
of land and would not keep the family 
employed at profitable labor. Invari
ably, the smaller farms making the best 
incomes combine some of the intensive 
enterprises such as tobacco, cotton, 
dairying, poultry, truck crops, or fruit 
with the more extensive beef cattle, 
sheep, small grain, and hay crops. Even 
with the intensive enterprises, farms 
are usually too small for efficient opera
tion if they do not have as much as 30 
acres of cropland. This, of course, is 
not true of farms with some specialty 
product.

( Turn to page 45)

Farm  m anagem ent studies in Tennessee show th a t th e  m ost su ccessfu l farm ers b a lan ce  crop  p ro 
d u ction  w ith liv esto ck . Good crop s, good liv esto ck , and good p astu re  stand out on th e  farm  o f

W . T . M offitt and S o n , W arren  County, T ennessee,



Yankee Soil Round-up
By J. W. Spaven

University of New Hampshire, Agricultural Extension Service, Durham, New Hampshire

YANKEES this year completed the 
biggest round-up ever m a d e  i n 

New Hampshire. These men helped 
find, rope, corral, and deliver 3,000 sam
ples of their best stock. A New Hamp
shire round-up is far different from 
those yearly made on the cattle ranches 
of the west. Our men are not cowhands 
in the true sense of the word. The big
gest percentage of them were dairymen, 
yes, but others were vegetable garden
ers, tobacco growers from the fertile 
Connecticut River Valley, and many 
were just good, all-around farmers. Nor 
were their samples of stock cattle, but 
cans, big and small, of soil—stock in 
which they have invested their lives and 
their earnings. These farmers sent their 
cans of soil to the agricultural chemistry 
laboratory at the State University to find 
out just what it needed, so that with 
the proper plant food they could reap

bigger crops, and thus have their “soil- 
stock” pay bigger dividends.

Each of New Hampshire’s 10 county 
agricultural extension agents played a 
big part in the 1938 round-up. The 
agent set a definite day for his county 
round-up. Circular letters announcing 
the date and the method for the farm
ers to follow in taking a good soil 
sample were sent out from the county 
office. The farmers collected samples of 
the fields to be tilled this year. These 
they brought to the village store, or 
left them at the milk station when they 
brought their milk. Some deposited 
coffee cans of soil with their feed and 
fertilizer dealer. The county agent 
gathered hundreds of samples from 
such places, and when they were all 
corralled in his office, he put them in 
his car and brought them to the soil 
laboratory at Durham.

Round-ups in New 
Hampshire are no new 
thing. For the past 5 
years county a g e n t s  
have found a soil-sam
ple round-up day the 
best method of getting 
the sample from the 
field to the laboratory. 
A definite round-up 
date has best served to 
remind New Hamp
shire farmers to send 
their samples for test
ing. Round-ups have 
also solved the problem 
in getting the cans of 
earth to the laboratory 
without any expense to 
the farmer.

The county a g e n t s  
and the soil analysts 
also find that a concen

»me o f  th e  3,000 various co n ta in ers  in  w hich so il sam ples w ere 
>nt to  th e  S ta te  U niversity  to  be tested . County agents recom m end 
Lnt ice -cre a m  b o xes  fo r  so il sam ples and o fte n  supply th e ir  farm ers 

w ith them  a t round-up tim e.
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Round-ups m ake i t  p o ssib le  f o r  sam ples to  b e  tested  f o r  a ll  th e  
com m on p la n t fo o d s by  an  exp erien ced  so il ch em ist. F o rm erly  th e 
te st was m ade rig h t on th e  fa rm  by  th e  brom th ym ol b lu e  m ethod , 
as show n above, and  d eterm ined  on ly  th e  pH  o f  th e  so il.

trated drive for soil 
samples is best for them
selves. The c o u n t y  
agent is relatively free 
from samples straggling 
i n t o  t h e  office all 
through the year. A 
round-up also brings in 
more samples than any 
other practical method 
the county agent could 
employ.

During 1938 round
ups were emphasized 
more than ever before 
in the programs of the 
N e w  Hampshire Ex
tension Service agents.
One reason for this was 
the Agricultural Con
servation P r o g r a m ,  
which, more than any 
other movement in 300 years of agri
culture in New England, has encour
aged farmers to make greater strides 
in maintaining the fertility of their 
soil. The encouragement received 
through the Conservation Program will 
carry on for years, if the attitude of 
New Hampshire farmers, who wit
nessed the growth of their crops sci
entifically fed with the correct plant 
foods, is any indication.

Encouraging Results
As a result of the program in New 

Hampshire last year, farmers applied 
nearly 12,000 tons of limestone to 16,000 
acres; over 400 tons of muriate of potash 
to 10,000 acres; and 5,000 tons of super
phosphate to 27,000 acres. And as a 
result of county round-ups and the re
sulting rapid soil tests, farmers prob
ably will receive more benefit from 
these plant foods than any other fer
tilizer ever applied to their farms.

Soil testing for New Hampshire 
farmers today is a far cry from that 
day when soil testing was first initiated, 
some 12 years ago. At that time chem
ists limited their test to lime require
ments alone. Today each sample of 
earth that is sent to the laboratory is

carefully examined for ammonia and 
nitrate, nitrogen, phosphorus, alumi
num, magnesium, potassium, calcium, 
and pH. This detailed testing started 
October 6, 1933, when Louis French, a 
Center Barnstead farmer, brought in 
the first sample examined by the new 
method. In the first year that the new 
testing method went into operation, 
about 400 New Hampshire people 
mailed or brought samples to the lab
oratory. This year nearly 10 times that 
number have been tested.

But it is not always samples of crop
lands that find their way into the soil- 
testing laboratory. One ambitious 
farmer, wishing to grow mushrooms in 
the cellar of his New Hampshire home, 
sent in samples of peat and soil to see 
if this mixture would give the mush
rooms enough plant food. Earth from 
lawns, golf courses, yes, and even ceme
teries has found its way into the test 
tube of the agricultural chemists.

Containers used by farmers in last 
year’s round-ups varied greatly, with 
coffee cans the first choice, and paper 
ice-cream containers running a close 
second. Cans from an inch in height to 
those of the 5-gallon type were sent to 

( Turn to page 40)



Fertilized Ponds 
Produce More Fish

By Donald L. Robertson
Editor, Agricultural Extension Service, Alabama Polytechnic Institute, Auburn, Alabama

T O 99 out of every 100 persons, fer
tilizer is synonymous with plant 

growth and better cotton or corn or 
some other crop. Yet the time may not 
be far distant when fertilizer manufac
turers will add a new, recommended use 
for their product—the growing of fish. 
And before long landowners, farmers, 
and the city business man may be 
speaking of his per-acre production of 
fish as compared to pounds of seed 
cotton or corn per acre.

Tests conducted in Alabama during 
the past 4 years have shown that as 
much as 580 pounds of fish per acre of 
pond can be produced annually by 
proper fertilization. This much fish 
would mean more meat, aside from the 
sport of catching them, than the average 
beef cattle or hog producer can grow 
on the same amount of land. That is, 
if one could technically or untechnically 
consider fish as meat.

However, as with cotton, corn, and 
other crops, these tests have proven 
that fish ponds also need a balanced 
fertilizer for maximum results.

Comparatively little has been said 
about this new use of fertilizer, and 
yet the principle is simple. The fer
tilizers feed small plants, some micro
scopic, which in turn furnish food for 
the fish. These plants float through the 
water, and if present in sufficient 
amounts, give the water a light green 
or brown color. In addition, these 
plants are eaten directly by several spe
cies of fish and also furnish food for in
sects, tadpoles, crawfish, and other 
small animals upon which the fish feed.

The abundance of these plants can be 
increased by the use of balanced fer
tilization, and the increase in plants 
will in turn increase the pounds of fish 
produced per acre.

There are hundreds of ponds over the 
South which, while devoted to fish 
raising, are sadly lacking in fertility. 
Ranging from “mud puddles” to lakes, 
these ponds offer water for fish to swim 
in, but little if any food. For many 
years Director M. J. Funchess of the 
Alabama Experiment Station had won
dered why fish could not be grown suc
cessfully in these ponds. For the past 
4 years H. S. Swingle, fish culturist of 
the station, has been finding out that 
fish could be grown in any farm pond 
by adding fertilizer to the water.

Fertilization was only one of the 
phases of fish culture on which Mr. 
Swingle worked. But in the study he 
found that plants furnish most of the 
food and that fertilization furnishes 
food to these plants. Unfertilized ponds 
have produced from 100 to 200 pounds 
of fish per acre, and properly fertilized 
ones have produced as high as 580 
pounds per acre. In an experiment, 
which was repeated more than once, 
two ponds of identical size, design, and 
structure were stocked. Pond No. 1 
was stocked at the rate of 180 pounds 
of fish per acre, and pond No. 2 was 
stocked at the rate of 2 pounds, 5 
ounces per acre. The following results 
are typical: At the end of 1 year, pond 
No. 1 produced 92 pounds of fish, and 
pond No. 2 produced 105 pounds. Anal
yses of the water showed that an al

2 0
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most identical food supply was avail
able in each pond. This experiment 
indicates that heavy stocking is use
less, and that the amount of fish which 
can be produced per acre is mainly de
pendent upon food supply. Therefore, 
if the pond is available, probably the 
most important consideration is how 
the fish can be fed for good growth. 
If it is desired to produce more pounds 
of fish per acre of water, fertilizer 
should be used.

Potash furnished part of the plant 
food in the mixture of fertilizers which 
Swingle found to be most profitable. 
Ammonia, 16 per cent superphosphate, 
and basic slag or ground limestone were 
other fertilizers found best in the pond- 
plants’ diet. The most profitable mix
ture he has found for each application 
per acre of water is 5 pounds muriate 
of potash, 40 pounds sulphate of am
monia, 60 pounds superphosphate, 30 
pounds basic slag or 15 pounds ground 
limestone.

The same results were obtained when 
the fertilizers were applied separately 
and when mixed just before they were 
applied. Basic slag cannot be mixed 
with the other materials and stored 
for any length of time, as it causes loss 
of ammonia. Approximately the same 
results were obtained by using 100

pounds of a commercial mixture of 
6-8-4 plus 10 pounds of nitrate of soda 
per acre at each application.

Best results were secured when the 
first application of fertilizer was ap
plied in the spring as soon as the danger 
of floods was past (usually April or 
May). When the pond had not been 
previously fertilized, two to three ap
plications were made at weekly inter
vals. After this, applications were made 
whenever the water became clear (ap
proximately every 4 to 6 weeks), with 
the last application in September. The 
ponds thus received 8 to 10 applications 
per vear. The cost per acre varied from 
$10 to $14.

Various methods of applying the fer
tilizer were studied, and it was found 
that methods depended upon the size 
of the ponds. The method that seemed 
to be best for small ponds was for the 
fertilizer to be applied by walking along 
in the edge of the water and broad
casting it towards the deeper water.

No attempt was made to 
completely cover the pond, 
as the wave action gradually 
spread the fertilizer over the 
entire pond. At the same 
time, care was taken not to 
apply any of the fertilizer 
right at the edge of the
water, as this would encour
age the growth of weeds.

In large ponds the fertil
izer was broadcast from  
boats over the area where the 
water was from 1 to 5 feet 
deep.

Fertilization is one of sev
eral factors that must be kept 
in mind in planning the
home fish pond. There is, 
for instance, the matter of 
construction, stocking, pro

tection of the fish from animals, and
the caring for the pond. Each of these
is important if one is to attain success 
in fish production.

However, g a th erin g  the data on 
proper fertilization is perhaps the first 
in importance. Swingle’s results so far 

{Turn to page 38)
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Potash Is Nature’s 
Plant Vitamine
By Lee VanDerlinden

Ottawa, Ohio

FOR many years the writer has been 
chiefly interested in phosphates, and 

practically all of his experimental re
search has been conducted with that 
one element. No one will deny that 
phosphate is of first importance in agri
culture. But it is a fact that nitrogen 
and potash must be used on most of 
our soils in conjunction with phosphate, 
if proper results are to be secured.

Without doubt, there are some areas 
in this country where one element can 
be used successfully, but in our great 
Midwest the need is largely for a bal
anced mixed fertilizer. In fact, in sev
eral Ohio counties our experimental 
work in 1938 indicates the need of a 
fertilizer which may appear unbalanced, 
in that so large an amount of potash 
can and does produce such excellent 
results. In April 1938 J. W. Ossege of 
Ottawa, operating a small canning 
plant, asked for a fertilizer to use on 
tomatoes on a 45-acre piece of soil of 
the Jackwax type. We carefully an
alyzed this field and found it to be as 
follows: pH, 6.5; active calcium, 1,000 
lbs.; available P2Os, 10 lbs.; available 
K 20 ,  125 lbs.; active magnesium, 150 
lbs.; and per cent nitrogen, .185.

The history of this 45-acre field was 
such that we urged Mr. Ossege not to 
plant tomatoes, but to sow it to sweet 
clover. It had not been manured for 
20 years, and corn followed corn for 
10 years, with wheat as a nurse crop 
for clover twice in 20 years, and a poor 
clover catch— no crop worth harvesting.

However, Mr. Ossege insisted upon 
using the field for tomatoes, so we rec

ommended a 2-20-20 fertilizer and used 
the following formula:

350 lbs. milorganite per ton 
100 lbs. sulfate of ammonia 
894 lbs. treble superphosphate 
656 lbs. 61% potash 

This mixture gave us 2,000 pounds. It 
was broadcast at the rate of 500 pounds 
per acre, disked, and dragged well into 
the soil. We frankly felt the grower 
could not secure enough fruit from this 
worn-out soil, which was almost devoid 
of available plant foods, to pay for 
labor, fertilizer, plants, and general 
farm overhead. However, in July Mr. 
Ossege was boasting of his wonderful 
tomato field. An inspection showed, 
just fair-looking plants, but they were 
very prolific of blossoms and small 
fruit.

More Than He Could Use 
To digress a moment, Mr. Ossege 

has a very small plant, located in the 
rear of his hatchery, on our main 
street. It has a small capacity, perhaps 
of 600 tons. He does considerable cus
tom canning, and he cannot turn reg
ular customers away. For the past 
several years he has grown about 45 
acres for his own canning use and has 
always planned on between 7 and 10 
tons per acre, seldom achieving more 
than 6 or 7 tons. Hence, his plans 
were disturbed in 1938, because he har
vested 14 tons per acre from this 45 
acres of worn-out land. He was un
able to use the fruit in his own plant 
and had to sell almost 7 tons per acre 
to another canner.

( Turn to page 44)
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P I C T O R I A L

In spring, the “ Moods of the Elements'* range from balm to fury.







L e f t : T h e  poise o f  w hite 
flam ingoes blends w ell in 

tro p ica l landscapes.

B elo w : I t  isn 't  always the 
b ig  fellow  who gets the  

coveted  p rise .



The Southern 
Agricultural

In our democratic approach to better 
agricultural conditions, any solution of 
the problems involved, if it is to be 
feasible and practical, must come pri
marily from within the groups in the

Workers Meet leaders themselves rather than a solution
chiefly imposed from without. The 

South has set a very excellent example of getting together to discuss its agricul
tural problems and suggest methods for the betterment of farm life in the South. 
Some 1,200 agricultural workers representing the Southern agricultural colleges 
and experiment stations, departments of agriculture, and many other National 
and State agencies met on February 1 to 3 at New Orleans for the 40th Annual 
Convention of the Association of Southern Agricultural Workers.

This convention is different from many other meetings in two respects. First, 
its purpose is to study the problems of a definite region, and second, it brings to
gether workers from all branches of agriculture. Extension research in all its 
phases, agricultural economics, Federal Government agencies, home economics, 
agricultural administration, and many other types of activity are all represented. 
The convention reaches out to everybody interested; it generates within itself a 
realistic and human interest and a balance in viewpoint that may be too often 
lacking in gatherings of the more nationalized and specialized fields of activity.

The convention theme, “Problems in Plant, Animal, and Human Nutrition as 
Related to the Social and Economic Life of the South,” well represents this more 
inclusive viewpoint. In its broadest aspects different phases of the theme were 
presented on the opening day by well-known speakers at a joint meeting of several 
of the sections. The theme was also ably discussed by the President of the Asso
ciation, Dr. H. P. Cooper, Dean and Director, Clemson Agricultural College, 
South Carolina, in his annual presidential address. The three-day convention was 
divided into several sections dealing with different types of subject matter; also 
into joint meetings with the Southern sections of many societies, as with the 
American Society of Agricultural Engineers, the American Society of Horti
cultural Science, the American Phytopathological Society, and the Southern 
Agricultural Editors. The U. S. Department Of Agriculture and the Farm Secu
rity Administration were also represented by well-known workers in these fields.

The importance of fertile soils and the maintenance of soil fertility as a funda
mental in a balanced farm program was fully recognized. The Soil Conservation 
Service, U. S. D. A., presented an excellent program which started off with a 
paper by H. H. Bennett, Chief of the Service, on “Avenues to Proper Land Use.” 
Other subjects included, “The Soil Conservation District” and “The Importance 
of Soil Conservation in Dairy Programs.” The Agronomy Section held a “Sym
posium on Soil Fertility.” Important discussions centered around fertilizer prob-
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lems, the use of the so-called secondary elements, and especially a discussion on 
the value of rapid soil-testing methods for determining fertilizer requirements 
of soils in which speakers from several States participated. The major opinion 
was that such methods were of value if used by competent workers. One or two 
speakers, however, still prefer to depend on the results of field tests and other 
methods as a basis of making fertilizer recommendations. The use of fertilizer 
also received a prominent place in other sections in the soil and crops division.

As the substitution of other crops for abandoned cotton acreage increases, new 
economic problems arise, hence the prominence given agricultural economics, 
marketing, and Farm Security Administration activities. The rehabilitation of a 
farm family, improved health of low income farmers by balanced diet, and a long 
list of other topics were discussed by the Farm Security Administration. It is 
significant that “Marketing” was' the general theme of the Southern Commis
sioners of Agriculture. Marketing in its various phases was included on the 
programs of several other groups. Vocational agriculture, animal husbandry, 
dairy, horticulture, forestry, and poultry all presented problems involving farm 
practice. The tenor of the Convention was a balanced agricultural production with 
emphasis on more efficient marketing and better living conditions.

An event of outstanding importance was the presentation by the Hon. Frank 
Lever, Farm Credit Administration, Columbia, S. C., in behalf of the Association, 
of very fine tokens of appreciation to several prominent workers. We are glad 
to repeat their names here. All are recognized for many years of faithful serv
ice in Southern agriculture. They are: Dr. W. R. Dodson, Baton Rouge, La.; 
Dr. J. F. Duggar, Auburn, Ala.; Dr. J. A. Evans, Athens, Ga.; Dr. B. W. Kilgore, 
Raleigh, N. C., and Dr. J. R. Fain, Athens, Ga. Tokens for two distinguished 
workers who recently passed away, Dr. Tait Butler, Memphis, Tenn., and Dr. 
David R. Coker, Hartsville, S. C., were presented to their families. On behalf 
of the recipients of these tokens, Dr. Kilgore replied in a delightfully reminiscent 
vein. Dr. Kilgore was an active worker in the Association when it organized 
its activities and has continued with undiminished interest since that time.

As different sections of the country seek solutions to their problems and a better 
balanced agricultural program, it is meetings like this that must point the way to 
effective change. The officers and executive committee of the Association of 
Southern Agricultural Workers have set a very excellent example to follow. 
Such an effective plan of getting together might well be adopted in other parts 
of the country.

oooooo

H 1C ] D  II It is with deep regret that while recounting the« J ♦ n aJK er very commendable activities of the Southern 
** Agricultural Workers, we must record the dis

tinct loss to Northern and National Agricultural Extension Workers in the passing 
of Herbert J. Baker on January 6. Mr. Baker, who for more than 25 years had 
been in extension work and for nearly 16 years was Director of Extension in the 
State of New Jersey, died on January 6 of a heart attack during a dinner in con
nection with the annual conference of the Service.

The influence of Mr. Baker’s sincere service was international in scope. In 
1919 he was granted leave of absence to go to France, where he set up a farm 
school as part of the A. E. F. University. In 1928 the U. S. Department of Agri
culture commissioned him to make a nation-wide survey of extension work, 
which aroused wide interest. Always active and creative in his leadership, space 
does not allow detailing his many other activities. Such leadership and service as 
Mr. Baker’s are unforgettable contributions to agricultural progress.



This lection contains a short review of some of the most practical and important bulletins, and lists 
all recent publications of the United States Department of Agriculture and the State Experiment 
Stations relating to Fertilizers, Soils, Crops, and Economics. A file of this department of B E T T E R  
CROPS W ITH PLANT FOOD would provide a complete index covering all publications from these 
sources on the particular subjects named.

Fertilizers
5 Complying with the current demand 
for knowledge regarding commercial 
fertilizer usage under Idaho farm con
ditions, H. W. E. Larson in Extension 
Bulletin 109, entitled “Fertilizer Sug
gestions for Idaho Farmers,” gives a 
thorough and very informative discus
sion of the numerous factors associated 
with soil fertility problems. The prin
cipal causes for decreased soil fertility 
in many areas of the State during the 
past 15 to 20 years are due to the pre
vailing crop system, non-utilization of 
held wastes and farm manures, and ex
haustion of the available supply of plant 
food in the soil.

With the exception of localities where 
moisture is the limiting factor, the value 
of farm manure has long been recog
nized. Phosphate fertilizers have been 
found prohtable on a majority of the 
soils in the Snake River plain area. 
Nitrogenous fertilizers are profitable 
where insufficient farm manures and 
green manure crops are available. The 
publication explains that new stands of 
forage legumes in cut-over areas in the 
northern part of the State are facilitated 
by small applications of nitrogenous 
fertilizers. Certain truck crops prove 
profitable where potash fertilizers are 
used. Their use on forage legumes, 
such as alfalfa, has proved advantageous 
in some cases in the southwestern area. 
Complete fertilizers having a high con
tent of potash give response when used 
on the peat and muck soils.

Besides giving specific fertilizer rec
ommendations for various crops which 
are readily determined from the com

prehensive chart contained in the bulle
tin, the author describes the functions 
of the primary and secondary elements 
and the various nutritional deficiency 
symptoms of each, methods of applying 
commercial fertilizers, home mixing, 
and residual effect. An interesting dis
cussion on soil and field testing for 
plant-food requirements is also included. 
It is emphasized that the use of com
mercial fertilizers should always be con
sidered as supplemental to the practice 
of a good rotation, the incorporation of 
adequate amounts of organic matter in 
the form of farm manure, crop residues, 
and green manures, and the mainte
nance of good tilth.
5 Numerous additional publications on 
fertilizer recommendations for a di
versity of crops in the various agricul
tural regions of the country are among 
the recently issued bulletins. Officials 
responsible for these suggestions base 
their interpretations on painstaking re
search as well as the many factors en
tering into the economic scheme of 
production. The time is past when 
farmers can by any stretch of their 
imagination choose a fertilizer on a 
trial and error scale and achieve good 
results. We believe, therefore, that the 
information given in the following l:st 
of publications will serve a most useful 
purpose in promoting intelligent fer
tilizer usage.

"Fertilizer and Lim e for Vegetables,” Agr. 
Ext. Serv., Storrs, Conn., Bui. 265, June 19)8, 
M. F. Morgan and Albert E. Wilkinson.

"Fertilizer Recommendations," Agr: Ext. 
Serv., N ewark, Del., Inform . Card No. 40, fan. 
19)9.

"Relation o f Magnesium■ Deficiency in Grape

29
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fruit Leaves to Yield and Chemical Compost- 
tion o f Fruit," Agr. Exp. Sta., Gainesville, Fla., 
Tech. Bui. 331, fan. 1939, B. R. Fudge.

",Recommendations with Reference to the 
Fertilization o f  Flue-cured Tobacco Grown on 
Average Georgia Soils for  the Year 1939," Agr. 
Ext. Serv., Athens, Ga., Oct. 24, 193 S.

"Fertilizer Recommendations for  Field Crops 
in Indiana," Agr. Exp. Sta., Lafayette, Ind.

"Fertilizer Suggestions for  Field Crops in 
Iow a,” Agr. Ext. Serv., Ames, Iowa.

"Fertilizers fo r  Field Crops in Louisiana," 
Agr. Ext. Serv., University, La., Ext. Cir. 167 
{R evised), Oct. 1938, R. A. Wasson, M. B. 
Sturgis, and W. G. Taggart.

"T he Effect o f  Various Nitrogenous Fer
tilizers on Soil Factors Affecting the Yield o f  
Crops," Agr. Exp. Sta., University, La., La. 
Bui. 301, Oct. 1938, Franklin L. Davis.

"Fertilizer Recommendations for Muck, Soils 
1939-40," Agr. Ext. Serv., East Lansing, Mich., 
1-39:2.3M.

"Fertilizer Rates and Analysis Test-Cotton- 
Cooperative Tests with Junior Colleges," Agr. 
Exp. Sta., State College, Miss., Inform . Sh. 161, 
Dec. 1938.

"Cotton Fertilization," Agr. Exp. Sta., State 
College, Miss., Inform . Sh. 162, Dec. 1938.

"Cotton Fertilization," Agr. Exp. Sta., State 
College, Miss., Inform . Sh. 163, Dec. 1938.

"Fertilizers for  Field Crops in N ew  Jersey," 
Agr. Ext. Serv., N ew  Brunswick, N. J., Dec. 
1938, H . R. Cox.

"1939 General Fertilizer Recommendations 
for  Vegetable Crops," Agr. Ext. Serv., N ew  
Brunswick, N . J.

"Recom m ended Fertilizers for  N ew York," 
Cornell Univ. Agr. Ext. Serv., Agron. Leaf. 9, 
Jan. 1939.

"Grades o f  Fertilizer Adopted and to Be 
Sold in North Carolina During 1939,” Dept, 
o f  Agr., Raleigh, N . C., Jan. 1939.

"Celery Stem Crack <snd the Use o f Boron in 
Its Control," Agr. Exp. Sta., Corvallis, Oreg., 
Sta. Cir. o f  Inform . 194, Jan. 1939, A. G. B. 
Bouquet and W. L . Powers.

"Use o f  Boron in Controlling Canker o f  
Table Beets,” Agr. Exp. Sta., Corvallis, Oreg., 
Sta. Cir. o f  Inform . 193, Jan. 1939, W. L . 
Powers and A. G. B. Bouquet.

"Fertilizers Recom m ended for  the State o f  
Pennsylvania," Agr. Exp. Sta., State College, 
Pa., Dec. 1938.

"H om e Mixings o f  Fertilizers," U. S. D. A., 
Washington, D. C., Leaf. 70, Revised 1938,
C. C. Fletcher and Albert R. Merz.

Soils
5 Virginia Agricultural Experiment 
Station Bulletin 317, entitled “Ferti
lizer and Manure Experiments on Dun- 
more Silt Loam Soil,” by M. S. Kipps 
and T . B. Hutcheson, contains infor
mation of particular value to farmers 
of southwest Virginia. The experi

ment was inaugurated in 1909 to de
termine the effect of varying fertilizer 
and manure practices on a standard
4-year rotation of corn, wheat, red 
clover hay, and timothy and red top 
hay. In 1914 the plan of the experi
ment was adjusted somewhat on ac
count of the irregularity in yield of 
check plots. Because of this, the re
sults of the experiment prior to 1914 
are not included in the data presented. 
Each crop in the rotation is considered 
separately for the three 8-year periods, 
and a summary for the entire period 
of 24 years is given.

Considering the rotation as a whole, 
the data show that phosphates and pot
ash should be used for economic in
creases in yield of the crops studied. 
Nitrogen is also of considerable impor
tance for wheat and grass hay. It is 
concluded from these data, therefore, 
that a fertilizer carrying both phos
phoric acid and potash should be ap
plied on soils of this type for the crops 
in the rotation. The authors suggest 
that nitrogen may be omitted from the 
fertilizer treatment for corn and wheat 
at seeding time. Whenever the grass 
hay or wheat crop shows delayed 
growth in the spring, top-dressing with 
nitrogen is advised. In case of clover 
failure in any year, nitrogen probably 
should be included as a part of the 
fertilizer for both corn and wheat.

An interesting observation on the 
pulling resistance of corn stalks as 
measured by an apparatus designed for 
this purpose was made during the 
years from 1927 to 1932, inclusive. It 
was determined that corn receiving 
phosphoric acid and nitrogen but no 
potash gave a resistance of 131 pounds. 
Where potash was added to the above 
treatment, the resistance was 215 
pounds. The pulling resistance is an 
indication of the strength of the roots. 
It is evident that corn which received 
potash produced plants with stronger 
roots than where potash was omitted, 
and the plants with weak roots were 
less resistant to storm damage. In 
good seasons, the potash-deficient stalks 
stood erect, but in periods of heavy
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rainfall, particularly when followed by 
winds, they fell down badly.

Results from other investigations on 
experiments with continuous cropping, 
sources of phosphorus, and the effect 
of farmyard manure with and without 
phosphoric acid, are also given in the 
bulletin.

"Soils and Crops W ork, June 19)8 /' Agr. 
Exp. Sta., Moses Fell Annex Farm, Bedford, 
Ind., H . G. Hall.

“Save N ew Jersey Potato Soil,” St. Soil 
Conserv. Com., N ew Brunswick, N . J., Bui. ) ,  
Dec. 19)8.

“Soil Organic Matter and the Living Plant,” 
Agr. Exp. Sta., N ew  Brunswick, N. J., Bui. 
6S), Oct. 19)8, A. W. Blair and S. A. Wakjs- 
man.

“Soils in Relation to Fruit Growing in N ew  
York, Part XIII. Seasonal Fluctuations o f  Soil 
Moisture in Some Important N ew  York. Or
chard Soil Types,” Cornell Univ. Agr. Exp. 
Sta., Ithaca, N. Y., Bui. 706, Oct. 19)8, Damon 
Boynton and E. F. Savage.

“Green Fields in Winter," Agr. Ext. Serv., 
Raleigh, N. C., Ext. Cir. 22), Oct. 19)8, E. C. 
Blair.

“Inoculating Soils to Grow Legum es,” Agr. 
Ext. Serv., Raleigh, N. C., Ext. Cir. 228, Nov. 
19)8.

“Thirty Years o f  Soil Fertility Investigations 
in South Dakota," Agr. Exp. Sta., Brookings, 
S. Dak-, Bui- 12), June 19)8, Joseph Gladden 
Hutton.

“T he Effects o f Soil Reaction on the Growth 
and Chemical Composition o f  Annual Garden 
Growers,” Agr. Exp. Sta., Blacksburg, Va., 
Tech. Bui. 6 ), July 19)8, G. M. Shear.

“Report o f the Chief o f the Bureau o f Chem
istry and Soils, 19)8,” U. S. D. A., Washing
ton, D. C., 10)476, 19)8, Henry G. Knight, 
Chief.

“Report o f the Chief o f  the Soil Conservation 
Service, 19)8,” U. S. D. A., Washington, D. C., 
10)17), 19)8, H . H . Bennett, Chief.

Crops
J  Ohio’s 4,000 farms now growing 
sugar beets represent a minor fraction 
of the potential area, according to E. 
P. Reed, J. A. Slipher, A. L. Pierstorff, 
and T . H. Parks in Ohio Agricultural 
Extension Bulletin 194 entitled, “Grow
ing Sugar Beets.” Within the climatic 
range suitable to beet production are 
thousands of farms, part or all of which 
have soils naturally adapted to the 
crop. It is claimed also that the cur
rent yield of 8.8 tons per acre could 
feasibly be increased to 12 to 20 tons, 
as has been demonstrated by growers

themselves. Strict adherence to the 
basic fundamentals of soil and crop 
management, set down and easily in
terpreted in this interesting publica
tion, should definitely mean a great 
deal to beet producers in way of at
taining better yields. Since half of the 
acre-cost of growing the beet crop is 
fixed, raising the yield 50%  reduces 
the ton-cost a fourth.

A brief discussion of soil types natu
rally adapted to beet growing is given. 
Having satisfied the natural requisites 
with regard to the soils ideally suited, 
two measures are indispensable. They 
are: “tilth without tillage,” meaning 
soil crumbs built by grass and legume 
sods to afford proper porosity; and 
“fatten with organic matter,” the prod
uct of which is mellowness, aeration, 
and water capacity of a good rootbed. 
Long rotations that include grass and 
clover, with a span of 4 or 5 years be
tween beet crops to escape carry-over 
of beet disease are strongly advocated. 
Addition of manure furnishes active 
organic matter as well as valuable plant 
food.

Fertilizer under the beet plant makes 
for health and fast growing. A 10- 
ton yield of beets takes up three-fifths 
as much nitrogen, two-thirds as much 
phosphorus and three times as much 
potash as a 40-bushel corn crop. Added 
potash under certain conditions lessens 
the susceptibility of the beet root to 
disease and, on deficient soils, measur
ably enriches sugar content. Soils low 
in phosphorus are likely to cause the 
seedlings to suffer from blackroot. 
Yield response and economic returns 
support the use of 300 to 400 pounds 
of fertilizer carrying liberal amounts of 
phosphoric acid and potash, with a 
modest percentage of nitrogen for most 
situations. A standard fertilizing 
schedule for dark mineral soils, muck, 
sand, and other soils not adequately 
manured is listed in chart form. These 
include such analyses as 4-10-6, 2-12-6, 
0-14-6, 2-8-10, and 0-12-12. The fer
tilizer acts best when it is placed in 
two bands to 1J-4 inches on each
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side of the row and 1 to 2 inches below 
the seed level.

Other cultural measures, such as 
plowing and preparing the seedbed, 
best seeding methods, blocking and 
thinning, a guide to the parade of cul
tivations, and harvesting the crops are 
thoroughly explained. Descriptions of 
the sugar beet diseases and insects with 
control of the corresponding attacks 
are also given in the bulletin.
J  Wisconsin sugar beet growers espe
cially will be interested in a well-pre
pared summary of the “Report on Su
gar Beet Fertilizer Demonstrations in 
Wisconsin— 1938”, given in a recent 
mimeographed release by C. J. Chap
man and O. S. Aamodt, of the Uni
versity of Wisconsin. This is the sec
ond year cooperative demonstrations 
were conducted with a number of 
growers in collaboration with several 
sugar and refining companies, local 
county agents, and the college officials. 
It is urgently advised that all sugar beet 
growers test their soils before either 
purchasing fertilizer or planting the 
crop. By doing this it will be possible 
to determine with greater accuracy the 
kind of fertilizer that is needed. If 
the soils are acid, the fields should be 
limed at rates indicated by the test for 
acidity.

To get high yields of sugar beets, 
the authors state that the soils must be 
abundantly supplied with the essential 
plant-food elements. The value of ma
nure and leguminous crops in main
taining the level of fertility and incor
poration of organic matter is recog
nized.

The results of the demonstrations 
given in this report, likewise the ex
perience of Wisconsin growers, indi
cate that commercial fertilizers may be 
used to advantage, even where consid
erable stable manure is used on legume 
sod. Where all the commercial ferti
lizer is applied at the time of drilling 
the seed, mixtures carrying some nitro
gen should be used. The authorities 
recommend such mixtures as the 3-12- 
12, 3-18-9, or 2-12-6. Soils which show 
a low content of potash and phosphate

by test should receive a broadcast ap
plication of 0-20-20 at rates up to 300 
or 400 pounds per acre. Where the 
potash level is very low and the soil 
contains a fairly good supply of phos
phate, as is frequently the case on the 
low black bottom soils of the Fond du 
Lac region, a broadcast treatment of 
0-9-27 and a row application of 3-9-18 
is recommended.

"Report o f  the Semi-annual Conference o f 
Connecticut Extension Workers, fune 7, 8, 9, 
19)8, Madison, Connecticut,” Agr. Ext. Seri/., 
Storrs, Conn.

"Report o f the Annual Conference o f  Con
necticut Extension Workers, December 16, 17, 
18, 19)7,” Agr. Ext. Seri/., Storrs, Conn.

"Peonies, Single and Japanese in the Illinois 
Trial Garden,” Agr. Exp. Sta., Urbana, III., 
Bui. 447, 19)8, F. F. Weinard and H. B. 
Dorner.

"A Study o f  Drouth Resistance in Inbred 
Strains o f Sweet Corn 'Zea Mays’ Var. Rugosa,” 
Agr. Exp. Sta., Ames, Iowa, Res. Bui. 24), 
Sept. 19)8, E. S. Haber.

"Corn o f Different Degrees o f Hardness for  
Pigs,” Agr. Exp. Sta., Ames, Iowa, Bui. 375, 
Aug. 19)8, C. C. Culbertson, Arthur L. Ander
son, Joe L. Robinson, and W. E. Hammond.

"Sweetpotatoes in Kansas," Agr. Exp. Sta., 
Manhattan, Kan., Bui. 278, Nov. 19)8, O. H. 
Elmer.

"Barley Production in Kansas,” Agr. Exp. 
Sta., Manhattan, Kan., Bui. 280, Sept. 19)8, 
A. F. Swanson and H. H. Laude.

"Strawberry Growing in Kansas,” Agr. Exp. 
Sta., Manhattan, Kan., Cir. 19), Oct. 19)8, 
R. I. Barnett.

"Kentucky Fruit Notes,” Agr. Exp. Sta., 
Lexington, Ky., Vol. 1, No. 5, Dec. 19) 8-fan. 
19)9.

"A Preliminary Report o f Certain Variety, 
Fertilizer, and Other Tests Conducted by the 
Crops and Soils Department o f the Louisiana 
Experiment Station, 19)8,” Agr. Exp. Sta., 
University, La.

"Seasonal Composition and Yields o f Pas
tures," Agr. Exp. Sta., University, La., Bui. 
299, Sept. 19)8, R. H. Lush.

"Horticultural Hints, Pecan Planting Recom
mendations,” Agr. Ext. Serv., University, La., 
Vol. I, No. 11, June 19)8, J. G. Richard.

”,Horticultural Hints, Cultural Suggestions 
for Louisiana Pecan Orchards,” Agr. Ext. Serv., 
University, La., Vol. 1, No. 12, June 19)8, 
/. G. Richard.

"Physiological Studies on After-ripening and 
Germination o f Fruit-tree Seeds,” Agr. Exp. 
Sta., College Park, Md., Bui. 420, Oct. 19)8, 
I. C. Haut.

"The Massachusetts Commercial Vegetable 
Grower," Agr. Ext. Serv., Amherst, Mass., No. 
14, Dec. 19)8.

"Agricultural Experiment Station Report,



Tw o Years Ended June 30, 19)8," Agr. Exp. 
Sta., East Lansing, Mich., V. R. Gardner, Dir.

"Hybrid Corn and Its Place in Michigan," 
Agr. Ext. Serv., East Lansing, Mich., Ext. Bui. 
191, ]an. 1939, H. C. Rather, R. E. Decker, 
A. R. Marston, and J. R. Duncan.

"T he Year-round H om e Garden," Agr. Ext. 
Serv., State College, Miss., Ext. Bui. 63 (2d  
Revision), Feb. 1938, A. B. McKay and H. M. 
McKay.

"H em p Production in the Yazoo-Mississippi 
Delta," Agr. Exp. Sta., Stoneville, Miss., Serv
ice Sheet No. 240, Nov. 3, 19)8.

"Mississippi Farm Research," Agr. Exp. Sta., 
State College, Miss., Vol. 2, No. 1, Ian. 15, 
19)9.

"Growing Good Crops o f Oats in Missouri," 
Agr. Exp. Sta., Columbia, Mo., Bui. 402, Nov. 
19)8, W. C. Etheridge and C. A. Helm.

"Adjusting Montana's Agriculture, Forty- 
fourth Annual Report o f the Montana Agricul
tural Experiment Station fuly 1, 19)6-fune 30, 
19)7," Agr. Exp. Sta., Bozeman, Mont.

"Common Native Grasses o f Nebraska," Agr. 
Exp. Sta., Lincoln, Nebr., Cir. 59, A. L. Frolik 
and F. D. Keim .

"Fifty-seventh Annual Report for the Fiscal 
Year Ended June 30, 19)8," Agr. Exp. Sta., 
Geneva, N. Y., P. f. Parrott, Dir.

"Pasture Improvement and Management," 
Cornell Univ. Agr. Ext. Serv., Ithaca, N. Y., 
Bui. 39), Oct. 19)8, D. B. fohnstone-W allace.

"Culture o f the Cameron Dewberry," Agr. 
Ext. Serv., Raleigh, N. C., Ext. Cir. 226, Nov. 
19)8, C. F. Williams.

"The Dixie Red Raspberry," Agr. Ext. Serv., 
Raleigh, N. C., Ext. Cir. 227, Oct. 19)8, C. F. 
Williams.

"Blue Mold o f Tobacco and Its Control," 
Agr. Ext. Serv., Raleigh, N. C., Ext. Cir. 229, 
Dec. 19)8.

"Bimonthly Bulletin," Agr. Exp. Sta., Fargo, 
N. Dak-, Vol. 1, N o. ) ,  fan. 1939.

"Grain or Grass?" Agr. Ext. Serv., Co
lumbus, Ohio, Facts Series No. 24, May 19)8, 
D. R. Dodd.

"Sudan Grass, Soybeans, and Other Supple
mentary Hay and Pasture Crops," Agr. Ext. 
Serv., Columbus, Ohio, No. 1)1, Revised May 
19)8, Earl fones, R. D. Lewis, and D. R. Dodd.

"The Bimonthly Bulletin," Agr. Exp. Sta., 
Wooster, Ohio, Vol. XXIII, No. 195, Nov.-Dec. 
19)8.

"Biennial Report, Department o f Agricul
ture o f the State o f Oregon for the Period End
ing June 30, 1938," Dept, o f Agr., Corvallis, 
Oreg.

"Pastures," Agr. Ed. Bui., Clemson A. o *  M. 
College, Clemson, S. C„ Vol. 15, Nos. 1 ( y  2, 
Sept. and Oct. 19)8.

"Mineral and Nitrogen Content o f Lespe- 
dezas and Other Hay Crops in Tennessee," 

. Agr. Exp. Sta., Knoxville, Tenn., Bui. 166, 
Oct. 19)8, E. K . Weathers.

"Fruit Notes," Agr. Ext. Serv., Burlington, 
Vt., Nov. 15, Dec. 1, and Dec. 15, 1938.

"Truck, Crop Investigations, the Use o f Rapid

Chemical Plant Nutrient Tests in Fertilizer 
Deficiency Diagnoses and Vegetable Crop Re
search"  Va. Truck. Agr. Exp. Sta., Bui. 98, 
fan. 1, 1938, R. L. Carolus.

"Report o f  the Chief o f  the Bureau o f  Plant 
Industry, 19)8,"  17. S. D. A., Washington, 
D. C., E. C. Auchter, Chief, 10)175, 19)8.

"Tom atoes fo r  Canning and Manufactur
ing," U. S. D. A., Washington, D. C., Farmers’ 
Bui. 12)3, fam es H. Beattie. Revised Oct. 
19)8.

"Reed Canary Grass!’ U. S. D. A., Washing
ton, D. C„ Farmers’ Bui. 1602, Revised Nov. 
19)8, H. A. Schoth.

"The Minnesota Seed-grain Treater," U. S. 
D. A., Washington, D. C., Misc. Pub. 3 )0 , Oct.
1938.

"Agricultural Investigations at the United 
States Field Station Sacaton, Ariz., 1931-35,” 
U. S. D. A., Washington, D. C., Cir. 479, July 
1938, C. J. King, R. E. Beckett, and Orlan 
Parker.

"The parlaine Potato, A N ew Early Variety," 
U. S. D. A., Washington, D. C., Cir. 4 9 ), Nov. 
19)8, C. F. Clark and F. J. Stevenson.

"A Comparative Study o f  Suitability for  
Drying Purposes in Forty Varieties o f the 
Sweetpotato," U. S. D. A., Washington, D. C., 
Cir. 499, Nov. 19)8, Joseph S. Caldwell, H u
bert H. Moon, and Charles W. Culpepper.

"Sweetpotato Propagation and Transplant
ing Studies," U. S. D. A., Washington, D. C., 
Cir. 502, Nov. 19)8, J. H . Beattie, Victor R. 
Boswell, and f. D. McCown.

"The H ohenheim  System in the Manage
ment o f Permanent Pastures for  Dairy Cattle," 
U. S. D. A., Washington, D. C., Tech. Bui. 660, 
Oct. 19)8, T. E. Woodward, f. B. Shepherd, 
and M. A. Hein.

"Pythium Root Rot o f Sugarcane,’’ U. S. D. 
A., Washington, D. C., Tech. Bui. 666, Oct. 
19)8, R. D. Rands and Ernest Dopp.

"Utilization o f Cotton and Other Materials 
in Fertilizer Bags," U. S. D. A., Washington, 
D. C., Minieo., fan. 19)9.

Economics
5 Perhaps one of the most practical and 
interesting functions of the various 
Agricultural Economics and Farm Man
agement Departments in our colleges 
and experiment stations is the keeping 
and summarization of farm cost ac
counts. More or less typical of the farm 
cost-account studies is a recent publica
tion of Cornell University Bulletin 395, 
“Cost and Returns from Farm Enter
prises from 82 Cost-Account Farms, 
1937,” by Paul S. Williamson. Although 
records of this type have been kept by 
Cornell University since about 1914, 
this particular bulletin is a summary of 
one year’s results, 1937. The summary
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is particularly interesting because 1937 
is usually thought of as one of the more 
profitable recent years from an agricul
tural viewpoint.

The wide use of cost-account data is 
somewhat limited because of the fact 
that it is generally recognized that 
farms of the operators who cooperate 
in cost-account work are usually better 
than average, larger than average, and 
perhaps better managed. Thus the aver
age of the 82 farms included in the 
study is probably considerably better 
than for the average of the State as a 
whole. This point is noted at the out
set in the bulletin. The average labor 
income on the cost-account farms since 
1914 has been about $688 per year. 
That is, the amount that the operator 
receives for his work and management. 
This is comparable to what a hired man 
would receive who lived on a farm in 
a house provided by his employer and 
furnished with milk, wood, and other 
farm products for the household. Since 
1914 the operator’s labor income on the 
cost account farms of New York has 
varied from about $2,114 received in 
1936 to $1,695 less than nothing in 1931. 
In 1937 the operator’s average labor and 
management wage was $365 as com
pared to $688 for the entire period and 
$2,114 in 1936. It is particularly inter
esting to note that the average was 
$1,376 from 1914 to ’19, $273 from 1920 
to ’24, and $1,094 from 1925 to 1929, 
a minus $392 from 1930 to 1934, and 
$1,126 from 1935 to 1937. In other 
words, the average in the last period 
has been greater than any other period 
since 1914, with the exception of the 
war period of 1914 to 1919.

The relative profitableness of any 
particular enterprise, it is noted in the 
bulletin, should not necessarily deter
mine its place in the organization of 
the farm. For instance, feeding of beef 
catde in the winter may not pay its fair 
share of the total amount of expense, 
but it may add to the total net income 
of the farm, and since there is no other 
enterprise at that time of the year which 
probably would be more profitable, the

feeding enterprise is justified simply on 
the grounds that it utilizes the available 
equipment at a time when it otherwise 
would be idle. In 1937 the dairy enter
prise was not particularly profitable on 
the 82 cost-account farms in New York. 
The total cost for each cow was $193.52, 
the total return, $183.73, an average loss 
of $9.79, which of course includes allow
ances for the operator’s labor and all 
items of cost.

In the cash crop list, cabbage seemed 
to be exceptionally profitable in 1937, 
averaging a profit of $50.98 per acre, as 
compared to a loss on potatoes of $13.90, 
and a profit of $39.43 on canning toma
toes, a profit of $16.56 on canning peas, 
and a profit of $1.27 per acre on dry 
beans, a loss on apples of $26.27, and a 
profit of $0.28 on peaches, a profit of 
$8.66 on pears, and a profit of $186.50 
on cherries. A few farms produced 
sweet corn for canning and market and 
the average return was about $4.11 per 
ton.

For the cash crops, fertilizers repre
sented an important part of the total cost 
of growing. On potatoes about 662 
pounds of fertilizers were used, costing 
about $13.07 per acre as compared to a 
seed cost of $22.48 and labor cost of 
about $9.22. In the cabbage enterprise, 
the average fertilizer application was 
525 pounds per acre at a cost of about 
$8.54. The labor cost was $13.21 and 
the seed was $4.13. The fertilizer ap
plication on tomatoes averages 854 
pounds per acre at a cost of about 
$11.16. This compares to the cost of 
plants, $15.82, and labor cost of $10.92. 
On canning peas 246 pounds of ferti
lizers were used on the average, which 
cost about $2.32 per acre as compared 
to seed costs of $16.00 and labor costs 
of about $2.16. The fertilizer applica
tion  on sw eet corn was about 233 
pounds per acre and cost $3.51 as com
pared to seed which cost $2.22 and labor 
costs of $4.70. An average of only 124 
pounds of fertilizer costing about $1.87 
per acre was used on dry beans which 
compared to seed costs of $5.56 and 
labor costs of $3.95.
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An important measure of the relative 
profitableness of the various enterprises 
is the rate per hour of labor.

In 1937 canning factory peas led the 
list with a return of 99/ per hour of 
labor expended, compared to 92/ on 
cabbage, and 58/ on sweet corn. Cher
ries were also relatively profitable in 
1937, producing about 85/ per hour of 
labor as compared to 16/ on apples and 
32/ on peaches. In the livestock list, 
the incubation of chicks seemed to be 
the most profitable, producing $1.78 per 
hour, as compared to 23/ for dairy 
cows, 17/ for hens, and 18/ for raising 
chicks, a loss of 32/ on sheep, loss of 
$1.01 on feeder lambs, and a profit of 
20/ on hogs.
J  According to the recent report, “In
diana Fertilizer Tonnage Sold in In
diana in 1938 as Reported by Fertilizer 
Manufacturers,” there was a 2.6% de
crease in fertilizer sales in that State 
as compared to 1937. The decrease in 
tag sales was about 14%. The 2-12-6 
analysis continued to be the most pop
ular, representing about 47% of the 
total sales. The popularity of the 1-6-3 
ratio is shown by the fact that it ac
counted for about 52% of the total 
consumption. The next most popular 
ratio was 0-1-1 which accounted for 
about 12% of the total. The most 
important analysis in this group is 
0-12-12. The old 2-12-2 grade which 
was once very popular has fallen to an 
insignificant t o n n a g e  representing 
about 3%  of the total.
J  Fertilizer sales in Vermont amounted 
to 20,067 tons in 1938 or 23% less than 
in 1937, according to Vermont Bulletin 
440, “Commercial Fertilizers,” by L. S. 
Walker, E. F. Boyce, and L. E. Davis. 
In 1938 about 66% of the fertilizers 
sold in Vermont contained 20 or more 
units of plant food. This compares 
to 63% in 1937, 57% in 1936, and 
48% in 1929.

Another interesting observation is 
the fact that the average plant-food con- 

* tent of Vermont fertilizers has in
creased from 14J^ units to 23J4 units 
during the past 30 years. The average 
analysis has shifted from 2 - 8 - 4 to

5-10-8^4. The cost per unit of plant 
food has decreased as a result of the 
decreases in materials prices and the 
increased plant-food content.

"Fertilizer and Fertilizer Material," Dept, o f  
Agr. and Industries, Montgomery, Ala., Dept. 
Bui. 40, Fiscal Year 1937-38.

"Geographic Distribution o f  Arkansas Crops 
and Livestock.,” Agr. Exp. Sta., Fayetteville, 
Ark-, Bui' 367, Nov. 1938, f. W. Reid.

"Classified Fertilizer Sales as Reported to 
Date for  the Quarter Ended September 30, 
1938,” Dept, o f Agr., Sacramento, Calif., Dec. 
27, 1938, Dr. Alvin J. Cox.

"Economic Digest, T he Agricultural Out
look  f or 1939 Demand and Prices,” Agr. Ext. 
Serv., Storrs, Conn., N o. 72, Nov. 1938.

"Econom ic Digest, T he Distribution o f  
M ilk,” Agr. Ext. Serv., Storrs, Conn.. No. 73, 
Dec. 1938.

"Consumption o f  Fertilizer Materials by 
Counties o f  Florida for  Month o f  N ovember,
1938, as Reported by Manufacturers,” Fer. 
Stat. Div., Bu. o f  Inspec., Com. o f Agr., Talla
hassee, Fla.

"Illinois Farm Economics,” Agr. Ext. Serv., 
Urbana, 111., No. 43, Dec. 1938.

"Indiana Crops and Livestock)” Agr. Exp. 
Sta., West Lafayette, Ind., Nos. 133, 136, 137, 
138, Aug. 1, Sept. 1, Oct. 1, Nov. 1, 1938.

"Marketing Iow a Cantaloupes,” Agr. Exp. 
Sta., Ames, Iowa, Bui. 373, Aug. 1938, A. T. 
Erwin, Geoffrey Shepherd, and N. D. Morgan.

"Types o f  Farming in Iowa 11,” Agr. Exp. 
Sta., Ames, Iowa, Bui. 374, Aug. 1938, C. L. 
H olm es and C. W. Crickman.

"Socio-economic Phases o f Soil Conservation 
in the Tarkio Creek Area,” Agr. Exp. Sta., 
Ames, Iowa, Res. Bui. 241, Oct. 1938, Rainer 
Schickcle and John P. Himmel.

"Farm Mortgage Foreclosures in Southern 
Iowa, 1913-1936,” Agr. Exp. Sta., Ames, Iowa, 
Res. Bui. 248, Dec. 1938, William G. Murray.

"Costs and Returns in Producing Potatoes in 
Central Maine,” Agr. Exp. Sta., Orono, Maine, 
Bui. 392, July 1938, William E. Schrumpf.

"An Economic Survey o f Farm Orchards in 
Counties Near Baltimore, Md., and Washing
ton, D. C., Agr. Exp. Sta., College Park, Md., 
Bui. 421, Oct. 1938, Spencer B. Chase and 
A. L . Schrader.

"Farm Econom ic Facts,” Agr. Ext. Serv., 
Amherst, Mass., Vol. XII, N o. 1, fan. 1939.

"Crop Report for  Michigan,” Mich. Dept, 
o f  Agr., Lansing, Mich., Dec. 1938.

"Farm Business Notes,” Agr. Ext. Serv., 
University Farm, St. Paul, Minn., No. 193, fan.
1939.

"Analyses o f  Commercial Fertilizers,” Agr. 
Exp. Sta., Bozeman, Mont., Bui. 3 64 (Fer. Rpt. 
N o. 3 ), Oct. 1938, fam es T. Sparling and Ed
mund Burke.

"The Tax System o f Nebraska with Special 
Reference to Its Relation to Agriculture," Agr. 
Exp. Sta., Lincoln, N ebr., Res. Bui. 103, Oct. 
1938, L. B. Snyder.
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"Land Transfers in Tw elve Counties in 
N ebraska, 1928-193}," Agr. Exp. Sta., Lin
coln, N ebr., Res. Bui. 107, Nov. 1938, L . F. 
Garev.

"T he N ew  York State 19 39 Agricultural 
Outlook,” Cornell Univ. Agr. Ext. Serv., Ithaca, 
N. Y., Bui. 400, Jan. 1939.

"Economic Studies o f  Vegetable Farming in 
N ew York, V. Production and Marketing of 
Lettuce in Oswego County, 1936," Cornell 
Univ. Agr. Exp. Sta., Ithaca, N. Y., Bui. 702, 
Inly 1938, J. N. Efferson.

"Farm Economics," Cornell Univ. Agr. Ext. 
Serv., Ithaca, N. Y., No. 110, Nov.-Dee. 1938.

"Farm Forecaster, Crop and Livestock Re
port— North Carolina," Dept, o f  Agr., Raleigh, 
N. C., N o. 78, Nov. 1938.

"Agricultural Conservation Program for  
Licking County in 1938," Agr. Ext. Serv., Co
lumbus, Ohio, 1938.

"Facts About Developing an Agricultural 
Policy," Agr. Ext. Serv., Columbus, Ohio, Facts 
Series No. 23, May 1938.

"Current Farm Economics," Agr. Exp. Sta., 
Stillwater, Okla., Series 49, Vol. 11, No. 6, 
Dec. 1938.

"Pennsylvania Crop and Livestock Report 
1937, Section 1, Crops," Dept, o f Agr., Harris
burg, Pa., Gen. Bui. 3 34, Vol. 21, No. 6, July- 
Aug. 1938.

"Pennsylvania Crop and Livestock Report 
1937, Section 11 and 111 Combined Livestock 
and Livestock Products Farm Income, Prices, 
Labor, and Wages, L im e, Fertilizers, Weights, 
Laws," Dept, o f  Agr., Harrisburg, Pa., Gen. 
Bui. 337, Vol. 21, No. 9, Nov.-Dee. 1938.

"Inspection and Analysis o f Commercial Fer
tilizers," Agr. Exp. Sta., Clemson, S. C., Bui. 
317, Oct. 1938, B. D. Cloaninger.

"Distribution o f Fertilizer Sales in Texas for  
1937-1938," Agr. Exp. Sta., College Sta., Tex., 
Prog. Rpt. 373, Nov. 28, 1938, A. D. Jackson.

"Farm Business," Agr. Ext. Serv., Burling
ton, Vt., Vol. 3, No. 6, Dec. 1938.

"A Study o f the Farm Business o f 68 Farms 
in Essex County, Vermont, January 1, 1937—  
December 31, 1937," Agr. Ext. Serv., Burling
ton, Vt., Brieflet 306, Oct. 1938, H . I. Miller.

"Wisconsin Agriculture," Dept, o f Agr., 
Madison, Wis., Bui. 188, 1938, Walter H. 
Ebling, W. D. Bormuth, and F. J. Graham, Jr.

"A Graphic Summary o f Farm Crops (Based 
largely on the Census o f  1930 and 1933)", 
U. S. D. A., Washington, D. C., Misc. Pub. 
267, Mar. 193 8, O. E. Baker and A. B. Genung.

",Marketing Commercial Cabbage," U. S. 
D. A., Washington, D. C., Tech. Bui. 646, 
Oct. 1938, Raymond L. Spangler.

"Cotton Sold in the Seed in the United 
States," U. S. D. A., Washington, D. C., Tech. 
Bui. 662, Nov. 1938, L. D. Howell.

"T he National Agricultural Program," U. S. 
D. A., AAA, Washington, D. C., Farmer Dis
cussion Group Pamphlet DS-17, June 1938.

"1939 AAA Farm Program Brings 1. Soil 
Conservation, 2. Ever Normal Granary, 3. 
More Stable Income," U. S. D. A., Washing

ton, D. C., NCR Leaf. 301, Reg. Inf. Series, 
Dec. 1938.

“ 1939 Range Conservation Program Bulle
tin," U. S. D. A., AAA, Washington, D. C., 
RCP-1939, Nov. 10, 1938.

"Farm-mortgage Recordings, Minnesota," 
U. S. D. A., Washington, D. C., Mimeo., Nov. 
1938.

"1939 Agricultural Conservation Program 
Bulletin," U. S. D. A., AAA, Washington, 
D. C., ACP-1939, Nov. 10, 1938.

"Income Parity for Agricultttre," Part 1, 
Farm Income, Section 4.—Income from Cattle 
and Calves, Calendar Years 1909-37," 17. S. 
D. A., AAA, Washington, D. C., Nov. 1938.

"Fertilizers Used in Alabama, Season o f  
1938," U. S. D. A., Washington, D. C., Ala. 
Tonnage Rpt. by Counties 1938.

"Southern Region Bulletin 301 for the A 
Area ( Applicable to all farms in Oklahoma 
and Texas and the following designated coun
ties in Arkansas: Arkansas, Baxter, Benton, 
Boone, Carroll, Clay, Crawford, Fulton, Inde
pendence, Johnson, Logan, Madison, Marion. 
Newton, Prairie (except Area 11), Randolph 
(except Area l ) ,  Sharp, Stone, Van Buren, and 
Washington)," U. S. D. A., AAA, Washing
ton, D. C., SRB-301 A, Dec. 30, 1938.

"Southern Region Bulletin 301 for the B 
Area (Applicable to farms in Alabama, Florida, 
Georgia, Louisiana, Mississippi, South Caro
lina, and all counties in Arkansas except Ark
ansas, Baxter, Benton, Boone, Carroll, Clay, 
Crawford, Fulton, Independence, Johnson, 
Logan, Madison, Marion, Newton, Prairie 
(except Area 11), Randolph (except Area 1), 
Sharp, Stone, Van Buren, and Washington)
U. S. D. A., AAA. Washington, D. C., SRB- 
301 B, Dec. 30, 1938.

"1939 Agricultural Conservation Program— 
North Central Region," U. S. D. A., AAA, 
Washington, D. C., NCR-301, Dec. I f ,  1938.

"19)9 Agricultural Conservation Program—  
North Central Region, Cotton," U. S. D. A., 
AAA, Washington, D. C., NCR-301, Cotton, 
Dec. I f ,  19)8.

"19)9 Agricultural Conservation Program— 
North Central Region, Restoration Land and 
Wind-erosion Area, Provisions Applicable Only 
in the Wind-erosion Area," U. S. D. A., AAA, 
Washington, D. C., NCR-301-RL, Dec. I f ,  
19)8.

"19)9 Range Conservation Program Bulle
tin, Applicable only to Texas and Oklahoma," 
U. S. D. A., AAA, Washington D. C., SRB- 
) f l ,  Dec. 8, 19)8.

"Outline o f the 19)9 Agricultural Conserva
tion Program in Massachusetts," U. S. D. A., 
AAA, Washington, D. C., NER-310, Jan. 1939.

"Procedure for  the Determination o f Fire- 
cured and Dark Air-cured Tobacco Farm Mar
keting Quotas fo r  1938, Part 1-General," 
U. S. D. A., AAA, Washington, D. C., Form  
3 8-Tobacco-) 8, Nov. f ,  19)8.

"Income Parity for Agriculture, Part 1.—  
Farm Income, Section 1.—Income from  Cotton 
and Cottonseed, Calendar Years 1910-37, U. S.
D. A., AAA, Washington, D. C., April 19)8.
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To supply information on agricultural research in other countries, titles and a few descriptive remarks 
of principal articles in the two magazines “Die Erniihrung der Pflanze,” published in Berlin, Germany, 
and “ La Potasse,” published in Mulhouse, France, are given here. Due to space limitation, only articles 
of general fundamental interest are given, although both magazines contain other articles of local interest 
and abstracts of outstanding articles in other publications.

Die Erniihrung der Pflanze, Jan
uary 1939,  Vol. 35, No. 1

A g r i c u l t u r e  in  G r e a t  B r i t a i n .  By 
G. A. Cowie, London, England.

A brief description of agriculture in 
Great Britain, including acreages of 
principal crops, numbers and breed of 
animals, fertilizer usage, distribution of 
types of agriculture and their relation
ship to rainfall, government measures 
in aid of agriculture and agricultural 
education. From the viewpoint of acre
age, clover and grasses, oats, wheat, 
barley, turnips and swedes, potatoes, 
sugar beets, f r u i t s ,  vegetables, and 
mangels are the most important crops 
in the order named. The average ratio 
of total fertilizer consumption in Great 
Britain is approximately 1.0:1.7:1.5, re
ferring to nitrogen, phosphoric acid, 
and potash respectively. It is stated that 
on the average, potatoes are fertilized 
with 45 lbs. of nitrogen, 40 lbs. of phos
phoric acid, and 100 lbs. of potash per 
acre. Sugar beets receive 60 lbs. of 
nitrogen, 35 lbs. of phosphoric acid, and 
120 lbs. of potash, while cereals are 
given 25 lbs. of nitrogen, 50 lbs. of 
phosphoric acid, and 20 lbs. of potash. 
The fertilization of fruit has received 
considerable attention in recent years, 
and on the basis of recent investigations 
the fruits are classified under two cate
gories, according to their nutrient re
quirements: (1 ) those very responsive 

* to potash applications, such as apples, 
red currants, gooseberries, raspberries 
and strawberries and (2 ) those which 
after p o t a s h  is applied also respond

freely to nitrogen, such as plums, black 
currants, cherries, and pears.
E f f e c t  o f  M a n u r e  o n  t h e  S iz e  o f  

P o t a t o  T u b e r s .  By B. N. Singh and 
M. L. Mehta, Benares, India.
This article deals with the effects of 

different fertilization on the yield and 
size of potatoes in India. Under the 
conditions of this experiment, nitrogen 
was most important in its effect on yield 
and size of tubers. Potash was most ef
fective in increasing the top growth and 
was not so influential on tuber develop
ments in this experiment which is con
trary to results in most places. Highest 
yields were obtained by the use of com
plete fertilizer. Larger tubers usually 
were associated with higher yields.
T h e  I m p o r t a n c e  o f  t h e  I b e r ia n  P e n 

in s u la  f o r  G e r m a n  P l a n t  B r e e d in g . 
By Dr. M. Klinhpwshj, B e r l i n ,  
Germany.
The author discusses the origin and 

natural habitat of the three plants, blue 
lupine, yellow lupine, and serradella. 
These natives of the Spanish peninsula 
have become very important in Ger
many and other countries, but it is 
pointed out that very little work has 
been done by plant breeders to segre
gate and improve the strains of these 
plants. He feels there are great possi
bilities for future work along this line.
F i r s t  I n t e r n a t i o n a l  F e r t i l i z e r  C o n 

g re s s , R o m e , October 1938. 
Reports of the Chairman of the vari

ous sections and recommendations for 
future work and meetings are sum
marized. It is noted that meetings are 
to be held every 3 years in Rome.

37
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T h e  G r o w t h  o f  C i t r u s  in  R e l a t i o n  
t o  P o ta s s iu m . By A. R. C. Haas, 
Riverside, Cal.
This is an abstract of an article origi

nally appearing in the California Citro- 
graph, 1936.
T h e  I n f l u e n c e  o f  O n e  P l a n t  o n  

A n o t h e r ,  A l l e l o p a t h y .  By H. 
Molisch, Wien, Germany;
This is a review of a book of the 

above name and author in which inter
esting and remarkable cases of the in
fluence of one plant on another are de
scribed. Considerable attention is given 
to gases given off by plants, and it has 
been found that these gases influence 
to a considerable extent the growth of 
nearby plants. The effects are some
times beneficial, sometimes deleterious. 
Both root and aerial parts of the plant 
give off these gases. A section of the 
book is devoted to substances influenc
ing germination of seed. The work 
presented in this book, representing 
literature compilation and investigation 
by the author, appears to have an im
portant bearing on the growing of 
plants, the aspects, of which have re
ceived very little attention up to the 
present.
La Potasse, D ecem ber 1938, Vol.

12,  No. 116 
T h e  F e r t i l i z a t i o n  o f  G r a p e s  a n d  t h e  

R e ju v e n a t i o n  o f  t h e  R o o t  S y s te m . 

This is a summary of work reported 
by E. Vinet. It was shown that when 
the fertilizer was placed down in the 
soil in a furrow about a foot deep and 
about 30 inches from the plants, good 
results were produced the first year, 
whereas in the past applications worked 
into the surface of the soil did not 
prove effective so quickly. Particularly 
noticeable was the recovery during the 
first year when potash was applied on 
a plot which in the past had received 
only nitrogen and phosphoric acid and 
showed potash deficiency.
“ C h e v r i e r ” B e a n s  in  L o i r e t .  By C. 

Bari sot, France.
The “Chevrier” bean has become 

quite important in central France, es

pecially in the region around Orleans. 
This variety belongs to the kidney bean 
family and was accidentally found by 
a farmer named “Chevrier,” hence the 
name. The bean is light green in 
color, uniform, and glossy. Directions 
are given for cultural practices which 
have proven satisfactory in this region. 
Manure, and phosphate and potash fer
tilizers are used. Nitrogen usually is 
given only if the beans are growing 
under less favorable conditions. 
G r e n o b l e  W a l n u t s .

Grenoble Walnuts are limited to cer
tain varieties grown in a designated 
region in France, according to this 
short article. In order to produce high 
quality fruit the trees need to be sprayed 
and well fertilized. Manure is used in 
considerable amounts, but it has been 
found profitable to balance this with 
complete fertilizer comparatively high 
in phosphate and potash. The ferti
lizer not only increases the yield but 
has been found to improve the health 
of the tree and greatly reduce the ef
fects of disease attacks.
V it a m in s  in  A n im a l  N u t r i t i o n .  By

X. de la Poype.
The author traces the development 

of our knowledge on vitamins and 
classifies them into the main and sub
groups. The importance of vitamins 
and foods high and low in them are 
briefly discussed.

Fertilized Fish Ponds
(From page 21) 

indicate that a great deal of progress 
is being made, and he is continuing and 
expanding the experiments. Fish ponds 
may not become as common as the 
home garden or the family plow mule, 
but with sport and fish available for the 
pond owner and friends at $10 to $15 
per acre, there is every indication that 
there may be an increase among urban 
landowners and farmers. Further ex
perimental work may reduce the annual 
fertilizer bill for the fish producer. 
Then, too, there is still the commercial 
angle which might open a new income 
route for the farmer.



Fertilizer Freight Costs
W HAT docs it cost to distribute 

fertilizers? This is a question 
that concerns the farmer and his adviser 
alike.

Ross and Mehring ( “Plant Food Con
centration as a Factor in the Retail 
Prices of Fertilizers,” American Chem
ical Society Annual Meeting, Fertilizer 
Division, Cleveland, September 1934) 
have shown that in North Carolina, the 
State with the greatest fertilizer con
sumption and some 85 mixing plants, 
the average cost of freight is $2.50 per 
ton, to which is added a trucking charge 
of 75^, a total of $3.25 per ton. In 
larger States with fewer mixing plants, 
the charge is greater.

Accepting this figure as a working 
average for the country as a whole, the 
American farmer paid $17,875,000 de
livery charges on the 5,500,000 tons of 
mixed goods that he purchased in the 
fertilizer season of 1937-38, in addition

to which he paid the freight charges on 
additional large tonnages of phosphates, 
nitrates, and other materials. While 
paying freight on gross weight, what 
the farmer is buying is plant food. It 
is of interest to him, therefore, to know 
how he can secure delivery of plant food 
at the lowest cost per unit.

In the accompanying chart, the varia
tion in freight cost per unit of plant 
food is shown for both materials and 
mixed goods. The cost per unit for a 
given freight rate is determined in the 
following manner. Assuming a $4 rate 
on a 15% grade of mixed goods, locate 
that rate per ton on the bottom line and 
move vertically upward to the point of 
intersection of this line with the line 
marked “mixed goods, 15%,” then 
move horizontally across to the left- 
hand line and read cents per unit, 
namely 27$ per unit of plant food. 
Now compare this figure with that

SHORT HAUL FREIGHT COSTS PER UNIT PLANT FOOD ON FERTILIZERS 

AND MATERIALS OF VARIOUS CONCENTRATIONS

FREIGHT RATES IN DOLLARS PER TON
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derived in the same way for the 30% 
mixed goods, namely 13̂ 1 per unit.

Likewise, compare the per unit cost 
of freight at $4 per ton for the high 
analysis with that of the lower analysis 
materials. Nitrogen: 46% urea, 9$ per 
unit; 20%  ammonium sulfate, 20^; 
8%  tankage, 50^ per unit nitrogen. 
Phosphorus: 46% t r i p l e  superphos
phate, 9^; 20%  superphosphate, 20  ̂
per unit P2O5. Potassium: 60% muri

ate, 7^; 30% muriate, 13  ̂ per unit 
K 20 .  In the case of both materials and 
mixed fertilizers, the higher the analy
sis, the lower the freight cost per unit 
of plant food. High analysis mixtures 
made up of high analysis materials thus 
represent a lower cost for freight, both 
into and out of the mixing plant.

This c h a r t  illustrates the familiar 
slogan—“Double the plant food and 
halve the freight.”

Yankee Soil Round-up
( From page 19)

the State University with their load of 
earth. Naturally the inch container 
was much too small and the large one 
too big. County agents in all counties 
recommended, and in some cases fur
nished, pint, paper ice-cream containers 
for their farmers to use at round-up 
time.

New Hampshire flower lovers make 
up a good percentage of the soil labora

tory’s clientele. Each year hundreds of 
these men and women send in samples 
of their gardens before putting in new 
seed or bulbs. Since the rapid soil test 
started in 1933, the number of samples 
tested each year has doubled that of 
the preceding 12-month period—a con
crete indication of the importance of 
science in the agriculture of our Yankee 
farmers.

Apparent Changes in Southern Farming
(From page 8)

For example, peanuts may be regarded 
as a soil-building crop if grazed off, but 
if the entire plant is harvested, more 
plant food is taken off than would be 
returned in 3 years of normal fertilizer 
applications to cotton. Peanuts remove 
a large part of the available potash and 
where only average amounts are ap
plied, cotton following peanuts invari
ably yields poorly. Many farmers, not 
knowing the cause of the deficiency, 
have adopted the practice of not follow
ing peanuts with cotton.

The effect of increasing the potash 
application where cotton succeeds pea
nuts in the rotation is shown in the 
accompanying series of illustrations.

These photographs were made of a 
demonstration conducted in South Ala
bama in 1938. In the area shown, the 
entire cotton crop was fertilized with a 
3-8-5 fertilizer mixture at the rate of 
300 lbs. per acre and side-dressed with

100 lbs. per acre of a nitrogen material. 
A portion of the cotton field received a 
side-dressing of 200 lbs. per acre of 
muriate of potash. It will be observed 
that the application of 300 lbs. of 
3-8-5 per acre was insufficient to feed the 
plant to maturity. An increase of 290 
lbs. of seed cotton per acre was obtained 
from the additional application of 200 
lbs. of muriate of potash per acre.

Where potash deficiencies similar to 
those shown in the accompanying illus
trations are apparent, it is important 
that cotton receive a liberal application 
of a fertilizer mixture high in potash 
at planting time. If low percentages 
of potash are used on areas where rust 
is causing loss in yield and damage 
to quality of fiber, several State experi
ment stations in the South recommend 
that a supplemental application of pot
ash be made soon after chopping at the
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rate of 50 to 100 pounds of muriate per 
acre. If additional nitrogen is to be 
used, the extra potash may be applied 
in the form of a nitrogen-potash top- 
dresser.

It is the usual practice in the South 
not to apply fertilizer to corn, and to 
this custom doubtless in a large measure 
may be attributed the low average yields 
of this crop. That fertilizer will pay 
on corn was well demonstrated in a 
series of tests in Morgan county, Ala
bama, in 1937 and 1938 where a com
plete mixture more than doubled the 
yield over where no fertilizer was used 
and returned substantial profits over 
either nitrogen, phosphorus, or potash 
alone or a combination of any two ele
ments.

As some indication of the large 
amounts of plant food contained in 
the so-called soil-building crops, the 
following data for some of the most 
important legumes and cover crops are 
given below.

The data include only the plant food 
in the top (with the exception of pea
nuts). The nitrogen may be considered 
as coming from the air, but the phos
phoric acid and potash all come from 
the soil.

While the winter cover crops are 
usually returned to the soil, a large part 
of the cowpeas, soy beans, lespedeza, 
and other crops which are commonly 
grown as feed for livestock, are har
vested and it may be seen from the 
above table that they remove large

Phosphoric
Crop Yield per Acre Nitrogen Acid Potash

Cowpeas..................... ......... 3 tons............................ ............ 117.0 3 1 .2 8 8 .2
Soy B ean s.................. ......... 3 “ ............................ ............ 160.0 4 0 .0 110.0
Lespedeza.................. 2 “ ............ 7 6 .0 4 0 .2 8 0 .4
Alfalfa......................... ......... 4 “ ............................ ...........  188.0 4 3 .2 178.4
Red Clover................ 2 “ ...........  8 3 .6 17.2 8 3 .2

( 1,500 lb. nuts............ ............ 68 .1 12.3 4 6 .8Peanuts....................... \6,000 lb. top ..............
R y e ............................... ......... 15,000 lb. green. . . . ............ 6 7 .5 3 0 .0 9 7 .5
H ay.............................. ......... 2 tons............................ ...........  6 0 .0 16 .0 5 4 .0
Pasture....................... ......... 2 ** ............................ ...........  5 0 .0 2 2 .0 4 0 .0
Velvet Beans............ ......... 2 “ ............................ ............ 104.8 2 2 .0 106.0

T he corn  on the le ft  received  a com p lete  fe r t ilis e r  and yielded 3 1 .2  b n . p er acre.
the  righ t was u n fe rtilise d  and yielded only 7 .9  bu . per acre .
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quantities of plant food—far more than 
is applied to them in most instances. 
A sound farm management policy 
should call for the replacement of these

elements, not only from the standpoint 
of immediate profit from the soil, but 
to maintain it for the benefit of future 
generations.

Quick Tests Show Southern Soil Needs
( From page 13)

are similar as they are modifications of 
the sodium-cobalti-nitrite method, and 
are of approximately equal value for 
determining the available potash in 
soils. A comparator similar to the one 
used in the LaMotte test was cali
brated in parts per million for desig
nating the amount of available potash. 
For convenience of expression, the re
sults are converted to the conventional 
pounds per acre. Since the replaceable 
potassium in the soil has been accepted 
as an available form for plants, the re

placeable potassium was determined for 
each of the soils used as a means of 
comparing the efficiency of the rapid 
test methods of determining the potash 
requirements of the soil.

The data on available potassium by 
the different methods are included in 
table 2. The data on the Cecil sandy 
clay loam showed consistent amounts 
of available potassium, which would 
suggest that this soil would not show 
a marked response to heavy potash 
fertilization. There was some increase

TA BLE 1

Comparison of the Different Methods of Determining Available Phosphorus

Phosphoric 
acid applied, 
lbs. per acre

Yield of 
Seed Cotton 

per acre, 
1937

Pounds of available Phosphorus per acre

Truog-
Myer

Uni
versal Purdue Simplex Bray La M otte

Cecil Sandy Clay Loam Soil

0 ......................... 545 70 1 1 1 1 1
12 ........................... 753 80 1 1 1 2 1
3 6 ........................... 893 100 1 4 1 4 1
4 8 ........................... 1 ,027 120 1 4 1 8 1
7 2 ........................... 1 ,142 130 2 4 1 6 2

Orangeburg Fine Sandy Loam Soil

0 ......................... 1,494 40 1 4 1 6 1
2 0 .......................... 1 ,702 32 2 10 1 10 2
4 0 ........................... 1 ,950 70 8 20 10 12 6
8 0 ........................... 2 ,329 160 10 40 12 20 12

160........................... 2 ,047 180 20 40 20 40 10

Nitrogen and potash constant.
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in yield corresponding with the in
crease of potash in the fertilizer. An 
increase of approximately 100 pounds 
of seed cotton per acre was secured for 
each increment of potash included in 
the fertilizer mixture. All the tests 
showed a low availability of potash in 
the Orangeburg fine sandy loam. The 
plats receiving larger amounts of potash 
showed slightly more available potash 
in the soil.

The differences in the replaceable 
potassium are in agreement with the 
amounts added in the fertilizer. There 
is a larger amount of replaceable potas
sium in the Cecil sandy loam than in 
the Orangeburg fine sandy loam. There 
is also a close correlation between the 
yields and the amount of potash added 
in the fertilizer.

The results on other samples of 
Cecil sandy loam show that the avail
able potassium by the quick test meth
ods and by the replaceable potassium 
method was low. There was very little 
difference in the amount of available 
potassium from the plats receiving the 
various amounts of potash fertilizer;

however, there was considerable dif
ference found in the replaceable potas
sium from the plats receiving no potash 
and four per cent potash. The yield 
increased with each additional incre
ment of potash, which indicated that 
the maximum amount of potassium 
fertilizer had not been applied to this 
soil.

A comparison of the various quick 
test methods for determining available 
potassium was made on a highly fer
tilized productive Bladen fine sandy 
loam. These soil samples had received 
no potash or 50-100 pounds per acre, 
with nitrogen and phosphoric acid con
stant in all cases. The rapid test meth
ods show that there were about 80 
pounds of potash per acre on the plats 
not receiving any potash, whereas on 
the plats receiving 50 pounds of potash 
the amount was 140 pounds, or prac
tically double the amount found on no 
potash plat. The replaceable potassium 
on these plats was 94 and 172 pounds 
respectively. The rapid test methods 
for determining available potassium ap
peared to be suitable for soils containing

TA BLE 2
Comparison of Different Methods of Determining Available Potassium

Potash 
applied, 

lbs. per acre

Yield of 
Seed Cotton 
in pounds 
per acre, 

1937

Pounds of Potassium per acre

Replace
able

Uni
versal Purdue Simplex Bray La M otte

Orangeburg Fine Sandy Loam Soil

0 ........................... 844 24 10 10 10 10 10
10............................. 1,827 24 10 10 10 10 10
3 0 ............................. 1,913 55 20 20 20 20 20
5 0 ............................. 2 ,254 70 20 20 20 20 20
8 0 ............................. 2 ,518 94 20 20 20 20 20

Nitrogen and phosphoric acid constant.



44 B e t t e r  C ro ps  W it h  P l a n t  F ood

Courtesy o f Pee-Dee ( S . C .) Exp. Sta.
T h e  e ffect o f  potash  on co tto n  on O rangeburg  lin e sandy lo am . T h e  p la t at the  righ t w hich received 
2 0  lb . o f  p otash  p er acre  gave 1 ,6 8 3  lb . o f  seed co tto n , w hile th e  p lat a t th e  le f t  w hich received 

8 0  lb . o f  p otash  prod uced  2 ,5 1 8  lb . o f  seed co tto n  p er acre .

either a high or a low amount of this 
element.

These studies show that at least some 
of the rapid test methods are well 
adapted to South Carolina conditions 
for determining available phosphorus 
and potash. A correlation between

quick test determinations and crop re
sponse indicates that quick test meth
ods may prove very valuable in obtain
ing information on soils that will assist 
the agronomist in making suitable fer
tilizer recommendations for various 
soils for different crops.

Potash is Nature’s Plant Vitamine
( From page 22)

Heretofore, Mr. Ossege had pur
chased 2-12-6 and 0-10-10 for his to
mato crops. When he discussed fer
tilizer with us this past spring, and we 
recommended the 2-20-20, which cost 
him nearly $60 per ton, and at 500 
pounds per acre nearly $15 per acre, 
he was inclined to believe we were 
trying to sell him more fertilizer than 
he needed. We were convinced, how
ever, after a study of his farm history 
and his soil analysis, that the only way 
he could secure a reasonably good to
mato crop was by applying large 
amounts of potash and phosphate with 
some nitrogen.

We applied 100 pounds each of phos

phate and potash, and only 10 pounds 
of nitrogen. More nitrogen might 
have been used, but we felt that potash 
and phosphoric acid were the limiting 
factors to be considered first.

Mr. Ossege estimates his actual yield 
to have been 18 tons per acre, as he 
found it impossible to sell and use all 
the crop, not having time to salvage 
all of the fruit. These plants never 
did attain the size of plants we ob
served on other and better-maintained 
fields, but fruit could be picked three 
times each week, and it was most per
fect in size, color, and quality.

We had many fields to observe and 
to compare with Mr. Ossege’s field.
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We had yields as high as 22 tons per 
acre and as low as 4 tons, but in every 
instance a heavy application of potash 
seemed to guarantee a better crop.

A recent issue of American Ferti
lizer and the December issue of New 
Agriculture carried our report of a 
yield of championship quality toma
toes grown by Claude Heintz of Har
din County, Ohio. The yield was not 
so high, but the quality was such that 
the St. Marys Packing Company of 
St. Marys, Ohio, canned Heintz’s to
matoes separately, because he had fruit 
of superb quality. In planning on a 
tomato crop, we strongly recommend 
the use of at least 100 pounds of K 20

per acre, and, if a soil analysis shows 
less than 50 pounds of available P2Ob 
per acre, we believe 100 oounds of this 
element should be applied.

The writer addressed a tomato grow
ers’ convention Jan. 12, 1939, at Bowl
ing Green, Ohio, where he heard grow
ers express the desire for an 8- to 10- 
ton crop. We believe that a generous 
application of potash and phosphate, 
with nitrogen when needed, will assure 
a higher average. Our experience on 
both tomatoes and sugar beets is such 
that we want to sell no less than 20 
units of K 20  per ton of mixed ferti
lizers for most of our soils.

Farm Records Show W hat Practices Pay
{From page 17)

(7 ) PROVIDE P R O D U C T I V E  
W ORK FOR ALL AVAILABLE 
L A B O R  T H R O U G H O U T  T H E  
YEAR. Labor is usually the largest 
single item of expense on Southern 
farms, frequently amounting to 40 per 
cent or more of the total expenses. Thus 
it’s good business to keep labor busy at 
productive work, especially hired labor. 
Productive work means producing 
something to sell or to feed to livestock 
to be sold. The same principle holds 
true for workstock as well as men. It 
costs between $50 and $75 to properly 
keep a work animal for a year, and un
less you get around 150 days work out 
of it you pay rather dear wages.

(8 ) USE ADEQUATE CROP RO
TA TIO N  FOR FER T IL IT Y  MAIN
TENANCE AND EROSION CON
TROL. Experiments show that where 
corn followed corn with no cover crop, 
an average of 48.6 tons of soil was 
lost per acre through erosion, while on 
similar soil under a 3-year rotation of 
corn followed by wheat and clover and 
.timothy for 2 years, only 3.74 tons were 
lost. Winter cover crops on row-crop 
land are particularly important in soil 
protection and fertility maintenance.

At the Tennessee Station, corn after 
corn yielded 30.8 bushels per acre. On 
similar soil where crimson clover was 
planted after the corn in the fall and 
turned under for the crop next spring, 
the yield was 43.4 bushels. Cotton fol
lowing land in winter fallow made 416 
pounds of lint, but where crimson 
clover was turned under made 530 
pounds lint.

(9 ) IMPROVE CARRYING CA
PACITY OF PASTURES. Pastures 
are our cheapest livestock feed. Ade
quate fertilization and judicious graz
ing have the most pronounced effect on 
thickening pasture sods. Unpublished 
data obtained from farmers in Tennes
see indicate that most lands show a re
sponse to applications of lime and phos
phates and, in many instances, potash 
on pasture legumes and grasses. Many 
pastures are grazed too closely and ero
sion and stunted herbage result. A 
carefully planned pasture program tak
ing advantage of winter cover crops 
and supplemental pasture in mid-sum
mer would do much to alleviate this 
condition. The cost of butterfat per 
pound from a group of cows on the



46 B e t t e r  C r o ps  W it h  P l a n t  F ood

West Tennessee Experiment Station re
ceiving only hay and pasture was 16.82 
cents, while for a similar group receiv- 
ing grain in addition, the cost was 18.25 
cents. Over a 5-year period it was 
possible to have an average of 340 days 
of pasturing out of each 375.

(10) REDUCE C A S H  C O S T  
W ITH  HOME-GROWN F E E D S  
AND SEEDS. Home-grown feeds and 
seeds are practically always the cheap
est because they require no freight or 
handling charges, and the farmer gets 
the benefit of the dealer’s profit. Of 
course, certain purchased protein sup
plements are a necessity because they

cannot be produced on the farm. Start
ing out with pure seed, it is often pos
sible for farmers both to save money 
and insure improved stands by using 
seed of their own saving. In this way, 
they can be protected from adulterated 
and immature seed and be sure varie
ties are adapted to local conditions. 
Records show that Tennessee farmers 
are annually spending 50 per cent more 
on seed than on fertilizer. By far the 
greater part of this expense is for grass 
and clover seeds, when the primary 
cause for failure of these crops is the 
lack of sufficient plant food in the soil 
to establish vigorous sods.

Master Bill Barron Wins Potato Honors
(From page 14)

toes were clean and smooth when we 
dug them October 14 and graded 70% 
No. 1 Certified Seed, 5% seconds, and 
25% table stock. They will be sold 
through the Cadillac Exchange with my 
father’s crop.”

Bill is a son of Frank Barron of Glad
stone, Michigan, President of the Upper

Peninsula Potato Growers’ Association 
and widely known grower of Certified 
Russet Rural seed potatoes. He is an 
outstanding agricultural student, is 
keenly interested in potatoes, and plans 
to go into the Certified Seed Potato 
business with his father after he grad
uates next spring.

Sweepstakes Fruit Does Not “Happen”
{From page 10)

of a caterpillar tractor, and a large 
8-barrel tank from which he runs one 
line of hose with a 6-nozzle broom, 
which operates under 600 pounds pres
sure.

“Spraying is costly, but profitable,” 
he says. “Fertilizing apple trees not 
only increases the yield and improves 
the quality of fruit, but it gives to the 
trees stiength to withstand the severi
ties of winter and early spring.”

His fruit is usually high-prize winner 
by reason of quality and color. He is 
a firm believer in plenty of potash to 
obtain hiph color. His results from us
ing heavy applications of wood ashes 
and high potash mixtures seem to sup
port him in his contention.

An outline of Mr. Hamilton’s orch
arding methods would be incomplete 
without some references to the prizes 
he has won. Here are a few:

1. First Prize at Imperial Fruit Show, 
London, England, 1921.

2. Sweepstakes at New York Fruit 
Show, several times.

3. Sweepstakes for Boxed Apples at 
The Royal Winter Fair, Toronto, many 
times.

All who know W. L. Hamilton rec
ognize that he is a keen student of 
orcharding, a successful orchardist, and 
a real example of Canadian farmer 
gentleman.
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Farmers’ Week
( From page 5)

wise, it was a haven for the outspoken, 
rugged individualist whose right to dis
pute there was none to deny. It was 
here that the p i o n e e r  cooperatives 
fought their first rounds with the isola
tionists and nonconformists. Alas, they 
have also vanished with the checker
board and the open cracker-barrel, 
leaving us in a void of “acceptable 
standards.”

But nowadays you seldom see a bona 
fide dirt farmer arising in calm dignity 
and a frayed shirt to challenge the prin
ciples laid down at the Farmers’ Weeks. 
The programs are too full—there just 
isn’t time for any amateurs. I won’t 
stop here to hunt for anything that’s 
missing, though, for I am not quite 
sure that we have lost it. So much de
pends on your point of view.

\TL7ITH modern modes of travel and 
*  * more high-school agriculture being 

taught, the day of the little one-room 
short course is probably gone forever. 
County agents and conservation com
mittees have replaced the doughty in
stitute conductors, but nothing can en
tirely take away man’s zest for occa
sional garrulous gatherings. This urge 
the radio cannot supplant. Hence the 
trend has been away from localized 
seances and toward a greater emphasis 
upon big, spectacular, combined, all- 
inclusive panoramas. Given plenty of 
amplifiers and convenient parking space 
for autos, a home-State-products ban
quet or two, and a few imported au
thorities to shed rhetorical radiance, and 
we have the makings of a popular 
Farmers’ Week a la 1939. Think not 
that I am critical. I am always for keep
ing agriculture stream-lined and com
fortable in a changing world.

It has to be this way. Your modern 
farmer is a commercial being, gone 
beyond the meager self-sufficiency of 
his elders. The farms are not “re
mote” any longer—they’re m e r e l y  
wards of some adjacent city in a sense,

and kindred to the complexity thereof. 
If farm folks don’t conform, they are 
apt to be confounded. Dentists and 
bankers and brick-layers and plumbers 
meet to hear the latest of their arts and 
crafts under rigid scientific and business 
control. The farmer too is rapidly 
moving in the same direction, and it ex
plains why the best of them are willing 
to pay hotel bills awhile to attend a 
Farmers’ Week, if lucky enough to have 
a good chore boy at home.

I dare say not one farmer in five 
hundred gets down to our own Farm
ers’ Week program. By average rules of 
guessing, you would say that not much 
“extending” is being accomplished at 
that rate. This might be true were it 
not for three pertinent facts: First, the 
extension folks make many other con
tacts during the year besides; second, 
the station issues many circulars, bul
letins, posters, news stories, and radio 
chats which reach far afield; third, every 
farmer who laps at the Pierian Spring 
during Farmers’ Week is multiplied 
many times when he demonstrates those 
systems on his farm thereafter. I have 
met more farmers who got their best 
licks in farm improvement through ex
periment station trials via extension ave
nues, but who would not acknowledge 
it, than I have seen those who praised 
the source of their inspiration. In other 
words, every good farmer is an exten
sion man whether he knows it or not.

But our latter-day Farmers’ Week is 
far more than a technical laboratory 
sugar-plummed to be inviting. These 
weeks are occasions for new and 
stronger alliances, more thorough ac
quaintances with leaders and move
ments, and opportunities for studying 
State and national laws and policies 
which affect the portent of the times.

History shows full well that in each 
era the rate of progress and achievement 
depends largely on a relatively few open 
minds. Much as we claim to deny in
dividualistic enterprise or decry its value
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now, we cannot help believing that 
personal training and initiative still re
main the strongest living forces to lead 
us onward.

Hence as I see it, the Farmers’ 
Weeks are not so praiseworthy for 
mere educational uplift as they are in 
assembling so many wide open minds 
and resolute performers. They renew 
our courage and gird our faith. Like 
begets like. Men of similar bent find 
others of their ilk, or they meet odd 
ones with just enough challenging 
difference in viewpoint and objective 
to stir the imagination and whet the 
appetite for further trial.

Personal contact does wonders. You 
can’t shake hands with the broadcast
ers or argue back with the farm paper 
editor. But you can do both during 
Farmers’ Week and feel much better.

In recent years our Farmers’ Week 
programs have developed some of the 
old social treasures which became neg
lected and forgotten in times of pro
fessional entertainment. Dial flippers 
and movie fans habituated us to canned 
music and syndicated humor, until we 
woke up to find that plenty of rural 
communities had germs of hidden tal
ent to bestow. So now our rural drama 
and song festivals, our 4-H bands and 
“family” orchestras, with scene painters 
and costume designers to boot, furnish 
lively competitive events both at home 
and during the short courses.

Another contribution to the dignity 
of agriculture at some of these mid
winter gatherings consists in giving 
public recognition of some kind to 
men and women whose humble but 
helpful lives have been dedicated to 
genuine country brotherhood. This is 
all to the good in an age when we see 
the artificial and commercial side of 
rural existence played up as the sole 
incentive for leadership. Whether we 
give these people engraved and hand- 
embellished scrolls of parchment or 
Master Farmer watch fobs, it makes 
little difference. At least we are feebly 
aiming at an ideal which is above mun
dane money grubbing. It is a custom 
which points an unerring finger to the

fact that farming is a mode of life and 
living as well as a means of sustenance.

On the whole I believe we have a 
rich inheritance here in these fine Farm
ers’ Week events, now so much a part 
of the rural year in nearly every State. 
We must not forget that the women 
come along, too, laying aside the cares 
and vexatious details of the farm larder 
and laundry for a brief respite eating 
somebody else’s cooking and scanning 
somebody else’s stitches. I have seen a 
few brave farmers sneak away to the 
capital town for these programs minus 
their helpmeets, but I did not envy their 
homecoming over much.

AND then when it’s all over down 
I to the last horse-hitch demonstra

tion, and you reach home and get to 
pondering, how satisfactory it is to re
call the folks you met and the senti
ments you heard about agriculture; and 
when you turn on the radio during 
“farm hour” at. noon-time, maybe you 
hear some fellow blasting away at bee
keeping or barley culture, and you say, 
“Maw, isn’t this the smart cuss we heard 
last February?” Yes, it’s sort of folksy 
and comforting to feel joined up all 
hands-round in a circle of hopeful and 
plodding producers—nothing flashy or 
gaudy, you know, but a kind of power
ful inner force that sweeps us together 
for better times and finer things.

If there is any suggestion this scribe 
might offer to improve the underlying 
values of Farmers’ Weeks it would be 
this: That some arrangements be made 
as soon as possible for an exchange fund 
from extension money to be expended 
gradually and with judgment in send
ing good speakers from the South to 
the North, and from our snow banks 
down into Dixie too. I think we miss a 
heap of true Americanism and unity 
by neglecting an exchange of authori
ties that way. Who will take my hunch 
up with the proper “finance committee” 
and get something done about it?

So now we will sign off until March 
and trust that the real message of Farm
ers’ Week may carry us on through the 
whole Farmers’ Year.



COURTLY CONVERSATION 
In a kindergarten class the teacher 

was having them play king and queen, 
court bowing, etc. Little Isadore had 
been chosen as king and was quietly 
sitting by the little girl queen.

“Isadore,” said the teacher, “you 
should talk to the queen and not just 
sit there.”

Whereupon Isadore turned to the 
queen and said: “Good morning,
queen, how’s business?”

A man was buying some groceries 
when a second man entered, obviously 
in a great hurry. Throwing down a 
$1 bill on the counter he interrupted 
the other man’s order.

“Give me some dog food,” he said, 
and added to the other customer: 
“Hope you don’t mind.”

“Not if you’re hungry,” answered 
the other.

At the wedding reception the young 
man remarked: “Wasn’t it annoying 
the way that baby cried during the 
whole ceremony?”

“It was simply dreadful,” replied the 
prim little maid of honor. “When I 
get married I ’m going to have printed 
right in the corner of the invitations: 

“No babies expected.”

“Oh, mamma, look!” cried the little 
girl on her visit to the country. 
“There’s a duck! And it walks like it 
had just got out of a rumble seat!”

CAGEY CALCULATION 
The teacher was giving the young

sters a mental drill. “Now, Bobby, 
tell me which month has twenty-eight 
days in it.”

Bobby had forgotten. After a mo
ment he had the answer, “They all 
have.”

“I wanna come in.”
“No, you tan’t turn in.”
“Why can’t I? ”
“Because Mama says boys shouldn’t 

see litta gurls in nitedowns.”
Short silence. “You tin turn in now; 

I took it off.”

He (kissing her gently): “Haven’t 
I met you before, somewhere?”

She (kissing her gent): “No, it’s 
just the situation that’s so familiar.”

A buxom young Negress, in a very 
short dress, came before a municipal 
judge. His honor, having noticed her 
scanty clothing, suggested she go home 
and put on some clothes.

“Judge, Ah spects Ah kin dress like 
Ah wants.”

“You are fined $5 for contempt of 
.court.”

Going to the clerk to pay the fine 
he inquired what it was for.

“The judge says Ah has to pay $5 
fo ‘temptin’ de co’t.”

A Negro preacher was interrupted 
by two dogs fighting on the church 
porch.

“Brothahs an’ sistahs,” he said, de
cisively, “Ah can see yo’ attention has 
strayed from this Book, so Ah closes 
it; but Ah open this one, an’ right 
now Ah lays five to four on the black 
dawg.”

Boy: “Aunt Mabel’s caught in the 
fence!”

His sister: “Goodness! What are 
you looking for, a crowbar?”

Boy: “No, my camera.”
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The earth stirs and 
ambition soars on—

The Ides of March
By

ACCORDING to my high-school Caesar, the Ides of March were 
something to beware of in the annals of the Ancients—a portent 

oi trouble and a sign of disaster. Likewise, in one of Dickens’ Tales, 
I think it was Barnaby Rudge, there was considerable local animosity 
in the taprooms of wayside inns toward certain days of middle March, 
in which a raven creaked a dismal warning.

However, up our way, we look for- the preface both to any ordinary agri
ward toward March 21 with hopes re- cultural year. Instead of fearing the
newed; and the chief difficulty, aside Ides of March, we might well ponder
from low prices and some tariff grum- the Ideas of March and make more
bling, lies in muddy roads, swampy headway against our obstacles. One
fields, and occasional floods, together stands around the house while the soil
with a few rheumatic twinges and pangs is frozen and makes a few casual plans
of recurrent spring fever. In other against the coming seed time, but with
words, winter lingers on the threshold the first freshet and the return of the
of spring without her galoshes on, and robin, sudden zeal comes to the surface,
tracks up the floor considerably. full bent upon purposeful performance.

March is undoubtedly the index and Not that this is as easily done as said,

3



4 B e t t e r  C r o ps  W it h  P l a n t  F ood

far from it. One gets “azoturia” as 
knowing horsemen call it, from com
parative idleness and softened muscles. 
Age creeps on apace each winter, and 
the spring shakes the fact into us that 
we are not as chipper as of yore.

I recall how my Father clung to a 
few acres after us youngsters left home; 
and when the March zephyrs began to 
loosen the ice sheets, he would sally 
forth to crack up some stump or stretch 
a loose fence wire. Luckily we had a 
kind and watchful neighbor handy, a 
great, giantlike native New Yorker who 
liked to gossip over the winter embers 
with Father about old times way down 
East.

HE would observe my sire advanc
ing across the clumpy meadows 

in March, with fire in his eye and feeble
ness in his frame. This friend would 
start out after Father and wait until he 
was pretty well tuckered out in his tink
ering, whereupon he would shout, 
“You need a hired man to do that job! 
Guess I ’m elected ’cause I need the ex
ercise.” Gently he would take the tools 
away from Father and finish the job 
himself, making a huge fuss and grunt
ing over it as though it were a real 
herculean task. He never asked for pay 
for two reasons—it was voluntary on 
his part and Father was Scotch! He 
knew that when the sun got too hot 
Father would have sense enough to stay 
in the shade, but that the real danger 
zone for men of big ambition and fail
ing strength lay in the Ides of March. 
March is the month of big ambitions, 
but not all of us have strength of will 
or body to carry us through our glorious 
hopes to harvest time.

Changing times alter the situation 
respecting the mental processes of the 
farmer as the dormant season ends. In 
our boyhood days, and even since to 
some extent, the average farmer con
fined his thinking within the fence lines 
of his forty. What he might do himself 
unaided, save in neighborly exchanges, 
comprised the scope and vision of his 
plans.

It was the era of self-reliance, bred in

the hearts and hopes of westward pio
neers, a legacy to the courage of migrat
ing sons of free-born farmers. In North 
and South ’twas much the same, albeit 
some differences existed in the labor 
supply and seasonal circumstances.

Physical barriers and mechanical 
problems occupied their minds in 
March. These tangible obstacles related 
to home-making, acre-tilling, and mar
ket-reaching. Mind and muscle, trained 
and attune, might solve them in time, 
barring sickness and natural hazards. 
The whole western world was expand
ing and broadening, new consumers 
were on the seas enroute to our shores 
where railways, skyscrapers, tunnels, 
canals, and border cities gave promise 
of constant employment.

Thus the nature of the age itself and 
the period in which they lived and 
farmed shaped the extent and direction 
of their March endeavors. And so 
while they were indeed brave and ac
complished pioneers, we find our pres
ent farmers no less a race of discoverers 
and planners, but faced with risks and 
doubts, handicaps and hazards—with 
one distinct and lasting advantage on 
our side, that of applied science. This 
science, it is true, consists of things 
physical and mechanical more than it 
does in the twilight zone of economic 
improvement and solution. Yet not all 
our physical and ordinary wants are sat
isfied, for we do not have the degree of 
home comforts, soil betterment, and 
market satisfaction commensurate with 
the sacrifice our fathers made.

DESPITE the fact that farmers have 
learned to plan and work together 

more successfully in the wake of eco
nomic turmoil, it remains a basic fact 
that personal planning and farm man
agement details must still occupy the 
leading part in the drama of agriculture. 
We may meet at the school house or the 
town hall for marketing discussions, 
grange sessions, and conservation elec
tions, but it is the individual application 
of accepted standards that measures our 
general progress.

There is bound to be some wasted ef
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fort on the part of agricultural leaders 
who are too intent upon getting local
ized, provincial-minded folk to see 
the picture in the frame of a huge 
international canvas. Local meetings 
which lead off with tiresome statistics 
and rather academic, almost theoretical, 
but round-about approaches to the home 
farm’s place in the planetary system 
are not wholly effective. I agree that 
we must not be na
tionally or region
ally selfish and 
narrow, that  our 
gaze must be upon 
the world at large 
and the future 
generations, a n d  
that  the pi t i ful  
urban consumer 
bereft  of decent 
balanced rations is 
surely worth as 
much as the cross-bred shote or the 
pedigreed cow, or what these critters 
consume. But let’s not get dizzy about 
it. Dealing in administrative problems 
is one thing and facing farmers is an
other, and sometimes the two forces get 
sadly jumbled.

Fu n d a m e n t a l l y , it is always
wise for an industry to know where 

it is going and why. But the industry 
of agriculture is made up of countless 
atoms of humanity which are not all 
alike able to digest and assimilate all 
the dogmas and doctrines animating the 
mass as a whole. The amount of prog
ress we make in the direction of our 
national goals must depend upon the 
degree with which our local leaders suc
ceed in enabling individual participants 
in the program to contribute to those 
goals in their own practical ways.

One of our northern State extension 
services, it seems to me, has nailed these 
principles to their mast head. It has 
been their objective to reach national 
goals through well-timed messages to 
farmers, couched in everyday, personal 
language. If they can make the aver
age hard-pressed farmer reason out for 
himself that his best interests lie in an

active participation in conservation pro
grams, for instance, half the battle is 
won. Luckily, they omit tariffs, sacred 
duties to consumers, and promotion of 
exports, and settle down on terms that 
every mortgaged man can understand.

Moreover, it has been a sensible rule 
for years to avoid argumentative points 
when selling anything. Hence, for us 
to begin talking to a bunch of dairymen

about our duty to 
promote world 
trade and indus
trial development, 
when they are apt 
to be thinking to 
themselves about 
12-cent cheese and 
reciprocal treaties 
—it’s a weak ap
proach to a soil 
improvement pro
gram. I do not 

pause to settle this issue here as to dairy 
imports. It simply persists as a sort of 
blind prejudice in mass minds in the 
milk belt, and he who offends in that 
regard is dragging in a dead cat for 
nothing.

W E all learn by experience, so let’s 
note how this certain extension 

staff has found out a better way to reach 
the farmer. The first thing they do is 
leave all their world charts and “sacred 
obligations” back on the library shelf. 
The next thing they do is consult the 
soil reconnaissance maps of the State 
and the test plot yields. This data and 
the county agent’s own field books pro
vide more thunder than “international 
repercussions.” If a guy doesn’t appre
ciate what his own homestead needs, 
then he isn’t worth saving anyhow. 
Thus armed, the procedure is to show 
how the agricultural conservation pro
gram aids the repair of soils and the 
replenishment of the purse. Open- 
minded chaps usually wonder why 
somebody didn’t tell it to them that way 
before. Here’s a sketch of the method: 

Last autumn the precinct committee
men collected soil samples from each 

( Turn to page 47)
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Problems of Feeding 
Cigarleaf Tobacco

By D. E. Haley
Pennsylvania State College of Agriculture, State College, Pennsylvania

T H E problems involved in the pro
duction of cigarleaf tobacco in 

Lancaster County, the center of the 
tobacco industry of Pennsylvania, are 
many and varied. Those who are pri
marily interested in fundamental stud
ies pertaining to this particular crop 
fully realize that any recommendations 
they may care to make, and especially 
those which involve a marked change 
in the agricultural practices commonly 
employed in the handling of this crop, 
must be made in the direct interest of 
the grower, the manufacturer, and the 
consumer.

The average tobacco grower of this 
locality produces his tobacco on soils 
which for the most part have been 
under cultivation for 200 years. In 
certain instances he has changed his 
practices as a matter of convenience.

At other times he has accepted certain 
recommendations from State and Fed
eral representatives which have been 
based on sufficient experimental evi
dence. In large measure, however, the 
methods he employs in producing to
bacco are based primarily on personal 
experience and observations. He is 
open-minded, however, and will make 
certain fundamental changes if he fully 
realizes that it is to his interest to do 
so. In this he is aided materially by the 
advice of the local County Agent, Floyd
S. Bucher, an experienced tobacco 
grower himself and one who is in close 
touch with those engaged in tobacco 
research.

The consumer demands among other 
things a cigar that burns well and 
which appeals to him from the stand
point of taste and aroma. The manu

6
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facturers have endeavored to stand- 
ardize their product to meet with the 
approval of the consumer and with a 
remarkable degree of success, when it 
is considered that the tobacco they 
use may have been produced under 
widely different environmental condi
tions. However, the quality of their 
final product is closely associated with 
the quality of the original leaf itself.

Use of N itrogen and Potash

The inherent qualities of the leaf, 
sought for by the manufacturer and 
consumer, depend primarily upon the 
way it has been handled on the farm. 
The problems relating to production, 
therefore, become of paramount im
portance. These involve, among many 
other things, the rational use of nitro
gen and potash as fertilizing materials.

No attempt is made to minimize the 
importance of nitrogen in the nutrition 
of cigarleaf tobacco. An attempt is 
made, however, to call attention to the 
possible danger of adding an excess 
and to stress the importance of ready 
availability.

Nitrogen is absorbed and utilized 
normally by the growing plant in the 
early stages of growth, provided that 
it is supplied in a readily available form.

After the plant is “topped” the ab
sorption and utilization of nitrogen 
appear to be more harmful than bene
ficial. A marked absorption of nitrogen 
at this stage lowers the resistance and 
increases the susceptibility of the leaf 
to invasion by certain disease organ
isms. This condition is not so apparent 
if the rainfall is at a minimum during 
this period. Heavy rainfall, however, 
will greatly aggravate this condition.

Nitrogen is absorbed more readily 
than is potash under normal conditions. 
Moreover, excessive quantities of avail
able nitrogen tend to depress the ab
sorption of potash, a point which should 
be considered where quality produc
tion is involved.

Contrary to popular belief, Pennsyl
vania cigarleaf tobacco is not a high 
nitrogen tobacco. A concentration of 
3.5% in the mature leaf will suffice if 
the concentration of potash is in excess 
of this figure.

Stable forms of nitrogen such as 
proteins contribute to certain qualities 
within the leaf itself. These com
pounds are not broken down during 
fermentation, and a relatively high 
concentration of proteins is not neces
sarily conducive to a good smoke. Sim
pler nitrogen compounds must be

A good field  o f  c ig a rlea f to b a cco  in  L an caster County, Pennsylvania
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P o tash  iro n s  ou t th e  le a f ,  g iv ing it  a sm ooth  su rfa ce  and im proved  te x tu re . L e ft  was fertilized  
w ith 1,000 lb . o f  com p lete  fe r t iliz e r  co n ta in in g  1 6 %  p o ta sh ; cen te r  w ith 1,000 lb . carry in g  4 %

p o ta s h ; r ig h t, no fe rtiliz e r .

broken down and dissipated before the 
product is placed on the market. A 
high concentration of these may even 
prevent a satisfactory fermentation.

It is quite apparent, therefore, that 
considerable attention should be given 
to the kind and quantity of nitrogen 
to apply. If a grower chooses to use 
30 lbs. of nitrogen per acre, it is 
thought at the present time that 20 
lbs. should be in a readily available 
form such as nitrate. On the other 
hand, 10 lbs. of the nitrogen should be 
in the form of cottonseed meal or its 
equivalent. This is to guard against 
adverse weather conditions, but exces
sive quantities of cottonseed meal must 
be avoided as the nitrogen is not in a 
readily available form and the chances 
appear good that more nitrogen will 
be made available through decompo
sition in the later rather than in the 
earlier stages of growth, which may 
be more harmful than beneficial.

Owing to the fact that these soils 
have been under cultivation for so 
long a period of time, it is quite pos

sible and very probable that the con
centration of certain elements neces
sary for the growth of tobacco has been 
reduced to a minimum. Among these 
may be mentioned manganese, boron, 
zinc, and a number of others of the 
less common elements. It is apparent, 
therefore, that a maximum develop
ment of a root system is necessary to 
insure an extensive feeding area which 
will tend to insure the absorption of 
the necessary quantities of these ele
ments. This holds true likewise for 
potash, as the total absorption of this 
material appears to be closely associated 
with the extent of root development.

The grower has realized that a good 
physical condition of his soil is neces
sary for cultivation, aeration, and root 
development. In order to accomplish 
this purpose, and to obtain the maxi
mum benefits of a fertilizer applica
tion, some growers have resorted to 
the use of well-rotted manure. This 
practice is to be highly recommended 
as here is found a quantity of elements, 

{Turn to page 38)



Borax for Alfalfa 
In Northern Idaho

By W. E. Colwell and G. O. Baker
Idaho Agricultural Experiment Station, Moscow, Idaho

IT  IS confusing indeed to understand 
why one should apply borax on one 

plot of ground to destroy plant growth 
(weeds) and on another to improve 
plant growth. This perplexing problem 
is now confronting many farmers of 
northern Idaho who are using heavy 
applications of borax as a measure for 
weed control and are applying very 
light applications to al
falfa, which is show
ing a certain type of 
yellowing, in order to 
improve the yields and 
quality of that hay.
The type of disturb
ance referred to is one 
in which the leaves 
turn light green to yel
lowish. Sometimes the 
leaves take on a red
dish color, and in fact 
the same leaf may ex
hibit variations of both 
colors. In severe cases 
the growing points are 
affected so that the 
new leaves are quite 
yel low and remain 
small in size until 
growth at the tip prac
tically stops. Plants af
fected in this manner 
a r e  characteristically 
stunted and are gen
erally shorter than the 
healthy plants.

The cause of this 
disturbance has been 
known only in recent

years. In 1936, workers in British Co
lumbia were trying out several chem
icals in an attempt to overcome certain 
diseases of apples called “drought spot” 
and “corky core.” It so happened that 
in many of these orchards yellowed al
falfa was growing under the trees. 
This proved to be a fortunate situation, 
for it was observed that the color and

F ig . 1— T h e above-ground p arts  o f  ind iv idu al a lfa lfa  p lan ts  grown 
on a coarse  sandy loam  so il. T h e  p la n t a t th e  le f t  cam e fro m  the 
ch eck  p la t receiv ing  no b o ra x , and the one a t the  rig h t fro m  the 
p la t receiv ing  b o ra x  a t th e  ra te  o f  6 0  pounds p e r acre  ( f a l l  ap p li

c a t io n ) .  N ote th e  yellow ed leaves in  th e  p lan t a t th e le ft .
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vigor of those plants growing where 
borax or boric acid was placed under a 
tree were markedly improved. This 
led to additional investigations to see 
whether or not boron additions would 
really improve the alfalfa crop. It was 
found that the addition of either borax 
or boric acid in small amounts brought 
about a recovery. Three pounds of 
borax will supply as much boron as is 
contained in two pounds of boric acid; 
borax, however, is usually the cheaper 
of the two sources of boron.

T ests  Reveal P lan t Needs

Observations of yellowed alfalfa 
fields in northern Idaho indicated that 
a similar deficiency of boron might be 
found there, and so several field plats 
were established in that area. Two 
tests, one on a coarse sandy loam and

the other on a silt loam, were designed 
to compare fall with spring applications 
and also to obtain some information 
regarding the best rates of application. 
In each case, one-twentieth acre plats 
received 20, 40, and 60 pounds of borax 
per acre in November 1937 and in 
April 1938. In addition to these, 10 
other tests on alfalfa were made in va
rious localities by applying 40 pounds 
of borax per acre in the spring of 1938. 
The material was mixed with dry sand 
and broadcast.

Observations made in June 1938 just 
before the first cutting indicated that 
the fall applications were more effec
tive than the spring treatments; also 
that, in case of the coarser textured 
soil, the 20-pound application in the 
fall or in the spring was insufficient. 
All plats receiving 60 pounds showed 
no yellowing. In three of the 10 spring 

tests the 40-pound ap
plication produced only 
slight beneficial results, 
and in the rest the re-

F lg .  2 — Sunflow er p lan ts  4 0  days old  grow ing in  a gravelly  loam  
so il, to  w hich a ll th e  essen tia l elem ents excep t b o ro n  w ere sup
p lied . N ote th e  dead ce n te r  o f  each  o f  th e  five p lants and the 

d rooping o f  tHe o ld er top  leives#

s p o n s e  wa s  q u i t e  
marked.

So great was the im
provement caused by 
the 40- and 60-pound 
applications that in sev
eral of the plats the 
boundaries were notice
able from the roadside, 
and many interested pas
sers-by stopped to inquire 
about the strange sight.

The increased growth 
and the absence of yel
lowing resulting from 
the addition of borax 
to alfalfa is shown in 
figure 1. The plant from 
the check plat was very 
yellow, and the blossom 
buds were aborted or 
v e r y  s m a l l  and de
formed. On the other 
hand, the plant from 
the treated plat was dark 
green in color, and the 
blossom buds were large 
and normal. No compe
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Fig . 3— Sunflow ers grow ing in  a first and a second  fo o t sam ple o f  u n cu ltiv ated  San ta  s ilt  loam . 
From  le ft  to  r ig h t, th e  first and th ird  cans received  b o ro n . N ote th a t th ere  is a b igger d ifference

in  th e second fo o t p a ir.

tition existed between the untreated 
plant and other plants in a radius of 3 
feet, while the one treated with 60 
pounds of borax per acre had three 
plants within a one-foot radius. This 
shows that the untreated plant did not 
have as much competition as the treated 
one, and that a lack of available boron 
was apparently the cause of its yellowed 
and stunted growth.

Increased Yield and Quality

One cooperator reports that his live
stock will eat the green, healthy alfalfa 
before they will the yellowed plants, 
and even claims his milk production 
was decreased whenever his cows were 
forced to feed on hay made of boron- 
deficient plants. He believes that an 
investment of $1.20 per acre for 40 
pounds of borax to apply in the fall is 
one of the most economical ways to 
increase the tonnage and quality of 
his alfalfa, and is adding this fertilizer 
to his alfalfa Helds.

Analyses of a limited number of al
falfa samples seem to indicate that 
the protein content of boron-deficient 
alfalfa is somewhat less than that of 
healthy plants receiving sufficient boron 
for normal growth. If further work

substantiates these findings, it would 
help to explain why the feeding- value 
of the yellowed plants is lowered and 
would confirm the farmer’s observa
tions referred to above.

The field tests have furnished val
uable information regarding the ex
istence of boron deficiency in northern 
Idaho, but are both time-consuming 
and costly. It was desired, therefore, 
to develop a greenhouse method of test
ing soils from various parts of the State 
to see whether or not they contained 
an ample supply of boron. Conse
quently, soil samples were collected 
from fields where there was a question 
about the boron supply, and these were 
used in greenhouse studies. Five sun
flower plants were grown in one-pound 
samples of the soil to be tested, and all 
the necessary plant foods except boron 
were added to the soil in the form of a 
nutrient solution. The boron must 
then be supplied by the soil itself, and 
the resultant growth of the plants 
should indicate whether or not there 
was enough boron in the soil for nor
mal growth. The containers in which 
the plants were grown were ordinary, 
new, No. 1 “tin cans.” Sunflowers 

( Turn to page 37)



Research Replenishes 
Florida’s Sugar Bowl

By J. Francis Cooper
Florida Agricultural Experiment Station, Gainesville, Florida

R ESEARCH, the handmaiden of 
progress in both agriculture and 

industry, has enabled a struggling sugar 
industry in the Florida Everglades to 
emerge from bankruptcy to a paying 
basis, held in check now only by quota 
restrictions. Better varieties of sugar
cane, heavy yielders maturing at proper 
times and resisting pest attacks, have 
been developed by plant breeders and 
have literally “saved the day” for the 
Everglades sugar industry.

Ruins of Spanish and Mission sugar 
houses still to be seen in northeastern 
Florida are evidence of the fact that 
early Spanish settlers attempted sugar 
production in Florida. Although cane 
has been grown for sirup continuously 
in the State, the reasons for sugar fail
ures are clothed in obscurity.

Of more recent origin, the Everglades 
development can be traced from records, 
however, and its story is a saga of over
coming production handicaps through 
experimentation—a success story written 
in thousands of acres of fertile muck 
soils now growing sugarcane and giving 
support to about 5,000 families of labor
ers and other employees. The swamp 
is blossoming and bringing forth a 
sweet harvest.

When the Federal government ceded 
the Everglades to Florida under terms 
of the Swamp and Overflow Lands Act 
of 1850, the State became obligated to 
improve and develop the area. About 
1905 it set about a program of draining 
this 3,000,000 acres of flat saw-grass 
plains surrounding Lake Okeechobee, 
where for hundreds of years dense saw-

C u ltiv atin g  young sugarcane in th e  Everglades section  o f  F lo rid a .
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grass had grown, partially decayed, 
fallen back into the water, and thus 
prevented from continued oxidation had 
built up a deposit of peat ranging from 
one to several feet deep over the entire 
area. Drainage canals were dug to 
lower the water level, and early in the 
1920’s farmers began to take over por
tions of the Everglades.

Planned Sugar Developm ent

Since sugarcane is a tropical plant, 
dreams of an immense sugar bowl again 
haunted those interested in developing 
Florida. Very early attempts to grow 
sugarcane were made at Moore Haven 
and Hialeah. In 1923 F. E. Bryant trans
ported on flat-bottom barges, through 
one of the recently-completed drainage 
canals which connected Lake Okeecho
bee with the Atlantic ocean, equipment 
for grinding about 750 tons of cane a 
day. The outfit was set up at Canal 
Point, where the United States Depart-

i ment of Agriculture established a sugar
cane research laboratory. The sugar 
house formerly at Hialeah was moved 
to Clewiston in 1928 and began opera
tions, with the Canal Point plant later 
being coordinated with it.

In the spring of 1930 the company
went into bankruptcy, and it seemed

Florida was to meet the fate of earlier 
endeavors along the same line. A new 
company took over the operations in 
December 1931, however, and is now 
producing the universal sweet at costs 
lower than any other continental area, 
Hawaii, or Puerto Rico, about equal to 
the costs in the Philippines, and only 
slightly higher than those in Cuba. 
While efficient management naturally 
has played its part, research is largely 
the thing which has made this possible.

A branch of the Florida Experiment 
Station was established in the Ever
glades at Belle Glade in 1923. In Sep
tember 1930 it employed Dr. B. A. 
Bourne, a scientist formerly with the 
bankrupt sugar company and prior 
to that with the United States Depart
ment of Agriculture. The company 
permitted use of test plots on its lands, 
and a successful cane-breeding program 
went forward.

The Everglades has a long growing 
season and experiences only occasional 
frosts. Sugarcane will bloom there, and 
thus it is possible to make crosses in an 
effort to develop better strains and vari
eties. In the winter of 1930 Dr. Bourne 
made 2,717 crosses and self-seedings, 
from which he selected 92 canes to be 
carried forward in line tests. In 1931 
more than 100,000 new seedlings were 

( Turn to page 45)

T h e harvest season fo r  sugarcane has been  extend ed  fro m  4  to  8 m onths.



Use Good Soil 
For Hybrid Corn

By A. L. Lang
Illinois Agricultural Experiment Station, Urbana, Illinois

Ne w  emphasis has been given to 
the value of good soil and to the 

need for better systems of soil manage
ment by recent development and wide
spread use of hybrid corn. Inherent 
high-yielding capacity of the more de
sirable hybrids has not been expressed 
to the fullest extent on soils relatively 
low in productivity. By comparing hy
brids with open-pollinated varieties of 
corn on soils varying in productivity 
and under different systems of soil 
management it has been found that 
some of the better hybrids are more 
responsive to good soil and good soil 
management practices and more sen
sitive to poor soil and poor soil man
agement than most of the open-pol
linated varieties that are commonly 
used.

Either the sensitive and responsive 
factors in hybrids or the high yielding 
ability of hybrids, or both, have given 
more importance to recent data from 
Illinois soil experiment fields, subsid
iary cooperative and observational ex
periments, which data indicate that 
certain soils in Illinois are now deficient 
in readily available potassium. Because 
some interesting relationships have 
been found to exist in connection with 
potassium in permanent systems of soil 
improvement and hybrid corn, it seems 
worth while to briefly discuss the more 
important factors involved and pre
sent some of the data secured leading 
up to those relationships.

Chemical studies in connection with 
crop yields have pointed out some of 
the reasons why this unexpected change 
in potassium availability has taken

place. With total analysis showing an 
abundance of potassium in the soil the 
potash problem seemed at first only a 
simple one of liberation. Cropping and 
soil treatment systems designed for the 
purpose of liberating potassium showed 
definite success as measured by crop 
yields for one or two rotations. How
ever, continuation of the liberating 
process for two, three, or more rotation 
periods caused conditions to change. 
Crop yields declined. Applications of 
animal manures, strawy residues, or 
potassium fertilizers retarded the de
cline.

Available Potash

In studying this relationship chem
ists learned that only a small propor
tion of the total potassium in the soil 
becomes available for plant use. In
tensive cropping systems and soil man
agement practices, planned to raise the 
general productive level of the land, 
quickly exhaust the readily available 
portion of potassium and new supplies 
cannot become available in large enough 
quantities to meet the demand of a 
large, rapidly growing, and high yield
ing crop like corn.

Suffice it to say, that for this discus
sion the problem of supplying potas
sium for corn production is definitely 
with us. Potassium deficiencies can be 
readily created and in fact very fre
quently occur on the upland light and 
dark-colored soils where total analyses 
show an abundance of potassium pres
ent. Deficiencies are most likely to be 
found, and should be looked for, after 
growing several crops of deep-rooting
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legumes such as alfalfa or sweet clover. 
There is even more likelihood of a 
definite response when the growing of 
a deep-rooting legume crop has been 
preceded by heavy applications of lime
stone and phosphate. In fact, most 
soils need limestone and phosphate ap
plied before they can grow maximum 
crops -of alfalfa and sweet clover.

When limestone, phosphate, and ac
tive organic matter, such as that sup
plied by deep-rooting legumes, are not 
abundant, then potassium is not likely 
to be the first limiting element. Chem
ical tests should be used to determine 
availability where there is any doubt 
as to whether or not the supply of plant 
food is sufficient.

In accordance with the idea already 
expressed, a potassium deficiency was 
actually created on a Muscatine silt 
loam at the Dixon soil experiment field.

Muscatine silt loam is one of the best 
dark-colored soils for corn production 
in the State and supposedly well sup
plied with potassium. Yet by the use 
of an intensive 3-year rotation consist
ing of corn, oats, and wheat, and by 
the use of a deep-rooting legume, sweet 
clover, as a green manure crop in 2 of 
the 3 years of the rotation, a condition 
was quickly developed which gave good 
response to the application of potash 
fertilizers.

This experiment was set up for the 
purpose of studying the relative value 
of various carriers of potassium. The 
soil had been made highly productive 
during previous years of cultivation by 
heavy applications of limestone and 
rock phosphate.

The results, which are given in table 
1, illustrate how quickly potassium de
ficiency developed in a good corn-belt

Fig . I*— E ffect o f  germ  plasm  on co rn  p erfo rm a n ce . A bove, o p en-p ollinated  corn  w ithout C le ft) 
and w ith so il trea tm en t ( r ig h t ) .  Below , th e  sam e v ariety  top -crossed  w ith an in b red  lin e  w hich 
transm itted  u n ifo rm ity  and q u a lity  ( l e f t ,  no fe r t i l i s e r ;  r ig h t, fe r t i l i s e d ) .  R = re s id u e s , sweet c lo v er 
green m anure. L = lim e s to n e , 8 tons over 2 0 -y e a r  p erio d . P = r o c k  p hosp hate , 4  to n s over 2 0 -y e a r  

p erio d . K = m u ria te  o f  p o tash , 100 pounds an acre  a year.
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soil. During the first 3 years of the ro
tation there was no apparent influence 
of the potash fertilization. In this first 
period the sweet clover did not have 
ample opportunity to become effective 
in supplying large quantities of active 
organic matter and nitrogen. However, 
in the second period when the supply of

nitrogen and organic matter was ample 
to produce larger yields, the soil demon
strated, responding to potash fertiliza
tion, that it could not supply enough 
potassium from its own resources to 
take care of the demand of the corn 
crop.

For the most part only those factors

T a b l e  1— C o rn  Y ie l d s  fr o m  t h e  D ix o n  S o il  E x p e r im e n t  F ie l d  S how  H ow  G ood 
C o rn - B e l t  S o il s  M a t  R e sp o n d  to  P o ta sh  F e r t il iz a t io n

R LP R LP RLP RLP
check straw K 2SO4 KC1

bu . bu . bu . bu .
Aver, first 3-year rotation........................... 69 .0 69.5 71.5 70.0
Aver, second 3-year rotation...................... 6 6 . 2 72.7 79.2 78.7

Difference................................................. - 2 . 8 3 .2 7 .7 8 .7

Increase over check second 3 years. . 6 .5 13.0 12.5

R = sweet clover, cornstalks; L = limestone; P = rock phosphate. 
K1SO4= potassium sulfate; KC1 = potassium chloride.

F ig . 2— E a r ro t dam age on two hybrid s th a t 
w ere grow n on a w ell-fe rtilised  so il. At th e  top  
is a resistan t s tra in  y ie ld in g  8 1  bushels o f  corn  
w ith 68 p e r cen t o f  th e  ears  o f  a d esirab le  
q u a lity . In  th e  b o tto m  cages is  a su scep tib le  
s tra in  w hich yielded  8 5  bushels p er acre , b u t 8 0  
p er c en t o f  th e  ears w ere u n d esirab le  b ecau se 
o f  e a r  ro t in fe c tio n . T h e  p ercen tag e  figures are 
by  w eight. T h e  d esira b le  ears a re  on th e  le ft .

outside the plant itself have been con
sidered in studies having to do with 
nutritional problems of cereal crops. 
There has not been a very concentrated 
effort to study genetic characters in re
lation to plant nutrition. Recently 
stimulation has been given to the idea 
of differences in plant response by the 
rapid and successful development of 
the hybridization or pure line method 
of breeding corn. ’ The hybridization 
method of developing superior strains 
furnishes a means whereby it seems 
wholly'probable to develop plants that 
are superior in their ability to utilize 
plant-food material in corn production 
to a greater extent than has been pos
sible in the past, figs. 1, 2, and 3.

Comparisons have been made during 
the last 3 years between some of the 
better hybrids and a standard open- 
pollinated variety of corn on soils vary
ing in productivity. The data used for 
this discussion were secured from two 
areas at Sibley, Illinois, on the Sibley 
Estate farms. One area was a rela
tively low productive soil type and the 
other a relatively high productive soil
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Fig . 3— Lodging resistan ce , a gen etic  ch a ra c te r  im p o rtan t in  efficien t use o f  p la n t-fo o d  m a teria l. 
L e f t : a stra in  o f  co rn  w hich was u n ab le  to  reco v er fro m  ro o t dam age even when p ro p erly  nou rished . 
R ig h t: a stra in  w hich  was ab le  to  m ake use o f  p otassium  to  reco v er fro m  ro o t dam age and stand

e rect.

type. In these tests the superiority of 
the hybrids was more pronounced on 
the highly productive level. Some hy
brids were superior to others on both 
soils. All hybrids were superior to 
the open-pollinated corn on the good 
soil, but all hybrids were not superior 
to the open-pollinated corn on poor 
soil.

By using the yield of the standard 
open-pollinated variety as 100 per cent 
for comparison, the difference in pro
ductivity between the two soils was 
calculated for both the standard va
riety and for the average of the five 
best hybrids. Measured by these two

yardsticks the productivity between the 
areas was definitely different. Annual 
calculations are graphed in chart 1. 
The open-pollinated corn averaged for 
the 3 years 82 per cent more on the 
good soil than on the poor soil, an 
annual difference of 49, 104, and 92 
per cent respectively. The five best hy
brids averaged 109 per cent more on 
the good soil than on the poor soil with 
an annual difference of 76, 142, and 
111 per cent respectively. The differ
ence between 82 and 109 per cent or 
27 per cent represents that superior 
factor or germ plasm within the plant 

( Turn to page 40)



E ffect o f  p otash  on co tto n  in 1 9 3 8 .  T h e  p la t to  th e  le f t  o f  th e p ictu re  received  no p otash , while 
3 0  pounds o f  p otash  were ap plied  to  th e  p la t on the rig h t. N ote th e  la ck  o f  fo liag e  on th e  le ft .  

S a n d h ill E xp erim en t S ta tio n , C olu m bia, South  C arolin a .

The Importance of Potash 
To Southern Agriculture

By G. B. Killinger
South Carolina Agricultural Experiment Station, Clemson, South Carolina

FOR many years Southern agricul
turists have realized to some extent 

that a complete fertilizer was necessary 
in making a cotton crop. The impor
tance of nitrogen and phosphates was 
realized at an early date, as well as a 
general knowledge as to their function. 
Symptoms of nitrogen and phosphate 
deficiencies are easily recognized. In 
more recent years extensive investiga
tions have been carried on at a number 
of stations in regard to symptoms of 
potash deficiencies. The term “cotton 
rust” has been used to designate this 
condition.

Since the problem of crop control, 
soil conserving, and soil-building prac
tices has become of national importance, 
it seems that certain of the plant-food

deficiencies are more in evidence than 
heretofore. Why should this be? The 
following tables (I and II) illustrate 
how legumes known as soil-improving 
crops will deplete the soil of its avail
able potash.

These data show almost conclusively 
that our Southern agriculture with the 
staple crop as cotton supported by corn 
and grain may suffer severely from want 
of potash, if planted following one or 
more crops of the common legumes.

A report published in 1936 at the 
Arkansas Experiment Station reporting 
on results from the Cotton Branch Ex
periment Station in Lee County clearly 
points out the value of potash on land 
subject to cotton rust. Their experi
ment was set up to study the control of

18
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both wilt and rust on cotton, and they 
concluded that potash should be applied 
to correct the rust factor, while wilt- 
resistant varieties would help solve the 
wilt factor.** Later results from the 
same station indicate that potash also 
will aid in the control of cotton wilt.
The absolute nec
essity of potash on 
certain soils, par
ticularly for cot
ton, h a s  b e e n  
borne out by ex
perim ents at a 
number of exper
iment stations.

In setting up a 
number of coop
erative exp eri
ments in S o u t h  
Carolina to deter
mine the need for 
potash as well as 
the time and rate 
of ap p lica tio n , 
r e p re s e n ta tiv e  
farmers and rep
resentative soil
— The plant on the left received 30 pounds of potash, while the one on the

#*Ark. Exp. Sta- right received none. Note the shedding of leaves by the plant receiving 
tion Bulletin 358. no potash.

types were used for the experiments in 
both the Piedmont and Coastal Plains 
section of the State. The time and 
rate of applying potash for cotton is 
summarized in table III. This table 
gives results from field experiments in 

( Turn to page 39)

T a b l e  I — U t il iz a t io n  o f  P o ta sh  b y  L e g u m in o u s  C r o p s *

Yield
Potash (K 2O) 

Pounds
Crop in tons per acre

Lespedeza....................................................... ...................................  2 . 0 80 .4
Crimson Clover............................................ ...................................  1 .5 39.3
Vetch............................................................... ...................................  2 . 0 107.2
Soybeans......................................................... ...................................  3 .0 1 1 0 . 0

Cowpea-hay................................................... ...................................  3 .0 8 8 . 2

Alfalfa.............................................................. ................................... 4 .0 178.4
Red Clover..................................................... ...................................  2 . 0 83.2

T a b l e  I I—U t i l i z a t io n  o f  P o t a s h  by  C l e a n - T i l l e d  o r  C a s h  C ro p s *

Potash (K*0)
Crop Yield Pounds per acre

Cotton...............................................................  500 lb. Lint 3 .1 '
1,0001b. Seed 12.0J 15.1

Com...............................: ..................................  50 Bu. grain 10.0\ «,q >7

1.5  Ton stover 29 .7  j

Wheat  25 Bu. grain 5 . 2

1.5  Ton Straw 22.2 27.4

* Ref. National Fertilizer Association Pamphlet No. I I I .



Grandfather Rothamsted
By Ford S. Prince

New Hampshire Agricultural Experiment Station, Durham, New Hampshire

IN VITATION S are being issued for 
the 100th anniversary of the found

ing of the Rothamsted Experiment Sta
tion, the oldest in the world. Founded 
in 1843 by Sir John Lawes to test some 
theories regarding the role of the vari
ous elements in crop production, this 
station now presents data covering al
most a century of work with wheat, 
hay, and certain other crops grown con
tinuously on the same soils under a 
variety of fertilizer treatments.

It was with a sense of awe, almost 
of reverence, that I approached the 
grounds of the Rothamsted Station at 
Harpenden, England, last August to 
spend some time in looking at what 
is now styled these “classical experi
ments.” One can always read about 
them and study the data that is issued

from time to time, but the real thrill 
comes in walking out over “The Park,” 
Broadbalk field and the other long
time trials to actually see the crops 
growing on the soils from which accu
rate records have been kept over such 
a long period.

If you are interested in agriculture 
you are more than welcome at Rotham
sted. If you read the English papers 
you would find an occasional press re
lease about the forthcoming centennial 
and at the same time a suggestion that 
there are things to see there which 
might be valuable to you if you rely 
on the soil for a livelihood.

If you were an English farmer you 
would probably accept one of these in
vitations and spend a day or so there 
looking around. And if you did go, 

you would be guided 
by a man who has little 
time for an yth ing  ex
cept to conduct visitors 
about the place, a well- 
in form ed person who 
can tell you how much 
hay has come off the 
various plots in the 
Park, when Broadbalk 
field was started , and 
what the yield of wheat 
has been from the sev
eral treatments. Then 
if you wish to see per
sonally any of the work
ers who have charge of 
the many details of the 
experiments, the guide 
will hand you over to 
them.

A com p lete  fe r t iliz e r  and lim e w ere used on th e  le ft ,  no lim e on 
th e  r ig h t. S u lp h ate  o f  am m onia was th e  n itro gen  c a rrie r . N ote the 
hassockjr sod  and  b a re  spots o n  th e  rig h t due to  s tro n g  acid ity .

2 0
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When I went there I carried a letter 
of introduction from another British 
Experimental Station, and since I was 
also a visitor from the United States 
I had a most cordial meeting with Vice 
Director Keen and Deputy Director 
Schofield before I was permitted to go 
out with the guide to feast my eyes on 
these long-time experiments for which 
Rothamsted is justly famous.

At Rothamsted the older or “classi
cal” experiments, as they are now often 
called, started by Sir John Lawes and 
largely financed by him 
for nearly 60 years, are 
still maintained chiefly 
for reasons of funda
mental research , espe
cially as they may con
tribute to our knowl
edge of changes in the 
soil caused by fertilizer 
applications over a long 
period of years. They 
also serve as a basis for 
statistical and other stud
ies. O t h e r  e x p e r i 
m ental fields in au g u 
rated in m ore recent 
years co n trib u te , how
ever, to the solutions of 
cu rrent problem s in 
much the same manner 
as the field plots of any 
typical American station.

Critics might say that it is useless 
to continue experiments for so long a 
period, especially as they may not con
form to farm practice in the use of fer
tilizer. “No one wants to grow wheat 
or hay on the same land for 100 years 
or more,” some might say. Still, we 
do grow pastures on the same soil this 
long and longer, and we are vitally 
interested in the long-time effects of 
certain fertilizer applications to the soil, 
and for this reason we are all more or 
less interested in Rothamsted.

I am rather glad that there is one 
place in the world where such a thing 
can be done. Even with all this long
time work, the staff finds time to carry 
on other field plots and delve into 
problems of more immediate moment

which amply justifies their work in 
helping British and world agriculture.

In the 1937 guide book to Rotham
sted it is stated that, “The purpose of 
the work . . .  is to discover the prin
ciples underlying the great facts of ag
riculture and to put the knowledge 
thus gained into a form in which it 
can be used by teachers, experts, and 
farmers for the improvement of the 
standard of farming.”

This apparently has been the pur
pose of Rothamsted since its inception,

for at that time Sir John Lawes had 
just inherited the estate under a heavy 
load of debt, and he foresaw that if 
he was to hold it and make it profit
able, it would be necessary to use crop
ping and fertilization methods some
what different from those in vogue at 
the time. Besides this he had some 
very definite ideas about plant nutri
tion which were at variance with others 
of the period, and these he wished to 
test. The fact that he happened to 
be correct in his preconceived notions 
about plant nutrition was probably a 
stimulus to the project in its early years 
and may account for the unbroken rec
ord of the trials in the long run.

But let us get back to our puide and 
take a walk over the plots to see the

T h e  d rainage system  o f  B ro a d b a lk  F ie ld . F ro m  th e  study o f  the  
w ater fro m  these m ains has com e a  good d eal o f  o u r com m on 
know ledge con cern in g  th e  lea ch in g  o f  p lan t-fo o d  elem ents fro m

th e  so il.



22 B e t t e r  C r o ps  W it h  P l a n t  F ood

crops and to learn what the great les
sons are from these classical experi
ments.

Reading about the “Park” has always 
fascinated me, for this is the field that 
has been in grass and mowed for hay 
each year since 1856 with no plowing 
or seeding during that period. So we 
went there first.

The soil is a heavy loam and the 
land in the park is quite level. The 
rainfall of the area is considerably 
under 30 inches annually; still our 
guide informed us that yields of hay 
from the better treatments have aver
aged more than 2% tons for the first 
cutting alone during the past 20 years. 
In this country we consider this a fairly 
good yield the first year after seeding, 
and these plots are 82 years old!

R esu lts  of F ertilizer T ests

The best yields, the guide informed 
us, are from the plots getting complete 
fertilizers, supplemented by lime if nec
essary, or from those that are top- 
dressed with farm manures. Nitrogen 
fertilizers only, while they stimulate 
early growth, tend to crowd out clovers 
and to materially reduce the number 
of species in the stand.

Fertilizers carrying phosphoric acid 
and potash tend to increase the amount 
of volunteer legumes and to improve 
the quality of the hay. In fact, the 
best quality hay comes from the phos- 
phorus-potash plots. If potash is 
omitted, clovers are seriously reduced 
and the yield suffers as well.

We noticed some plots on which the 
stand was very poor and hassocky. 
These, the guide explained, get sul
phate of ammonia, a nitrogen carrier 
that increases the acidity of the soil. 
With frequent lime applications these 
evil effects can be overcome.

He illustrated this with the records 
on plot 9 which receives complete min
erals and sulphate of ammonia. The 
unlimed end has averaged 32 cwt. of 
hay each year for the past two decades, 
while the limed end has yielded 49 cwt. 
Plot 14, getting nitrate of soda and min
erals, has yielded 52 and 51 cwt. re

spectively for the unlimed and limed 
portions, while plot 7, which gets min
erals without nitrogen, shows 26 and 33 
cwt. for the unlimed and limed sec
tions. Lime has been top-dressed re
cently at the rate of one ton per acre 
every 4 years on one half of each of 
the plots to give these comparisons.

We have similar experiences in this 
country, of course, but none that have 
been carried on over such a long period. 
The point of it all is that lime must be 
used, where necessary, as in the sul
phate of ammonia plots, whereas lime 
has apparently been wasted when su
perimposed on the nitrate of soda treat
ment, for this substance tends to make 
the soil more alkaline. Failure to use 
lime on the sulphate of ammonia plots 
has rendered the herbage very suscep
tible to winter-killing, which probably 
accounts as much as anything else for 
the low average yield.

R esu lts from  M anure

The manured plots are likewise in
teresting, for these actually show a de
crease for lime applications, a decrease 
which has grown larger with the years. 
When the guide made this assertion, 
I asked him to repeat it, for I thought 
I had misinterpreted what he said. 
He assured me, however, that I had it 
right the first time, so I began to ask 
the reasons for this strange behavior. 
My questions elicited the information 
that the workers in charge were not 
quite certain as to the exact cause and 
had laid out newer plots a number of 
years ago to try to get at the bottom 
of the matter. On these additional 
plots light applications of lime gave an 
increase in hay for the first 4 years, a 
smaller increase for the next 4 years 
after the next application, and after the 
third lime treatment hay yields were re
duced below the unlimed plots. Heavy 
lime dressings gave no increase in yield 
at any time, and since the second lim
ing, both first and second crop yields 
have been reduced.

This strange effect of lime is doubt
less tied up to some extent with the 

(Turn to page 43)
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T h e one-m an plow is giving way before th e  in 
creasing efficiency of labor-saving m achinery.



T h ere ’s s till work for these fellows, b u t tra c 
tors are carrying th e  load on larger farm s.



Farm  S k y scra p ers : L e ft, 
a v e r i t a b l e  c o u n t r y  
ap artm ent b u ild ing  is 
th is  “ fo u r-d eck er”  which 
houses hens. Below , as 
sure o f  fo o t and sk ill as 
th e  steel riv eters are the 
m en who w ork a lo ft  on 

new barns.



"The 2ditoU "TaLk

♦ In all too many parts
U raS S -L .0H S C 10llS m e§S  Of the country, grass* is

relegated to the poorer
parts of the farm. The term “back pasture” indicates where pastures belong in 
the popular concept of growing grass. In contrast to this the best land is given 
to the tilled crops. Corn, cotton, tobacco, sugar beets, and a host of other crops 
all must be grown on the richest acres of the farm because there is money in 
these crops, and apparently much less profit in grass whether grown for hay or 
pasture or a soil-building crop.

This point of view is changing. America is developing another concept of 
grassland culture. With this change in viewpoint we are passing,—slowly it is 
true,—from grass-mindedness to grass-consciousness. This eventually must lead 
to a philosophy of grassland culture and ultimately to a better class of all-round 
farmers, for the successful establishment and maintenance of a good grass cover 
requires skillful application of the best agronomic information available. A suc
cessful grassland farmer, in other words, must be a very good all-around farmer.

The newer viewpoint has been expressed by a number of workers. Among 
them is John Abbott, formerly on the agronomic staff of the National Fertilizer 
Association, who was a pioneer and effective worker in this field. More recently 
it has been admirably expressed by P. V. Cordon of the U. S. Department of 
Agriculture in a paper entitled, “The Place of Grass in an Erosion-Control Pro
gram,” presented at the last meeting of the American Society of Agronomy. At 
the outset the author pointed out that the title assigned him was somewhat narrow 
and incidental to the grass problem. The real trend should be toward a grassland 
agriculture and soil conservation and erosion control should be natural results of 
such culture.

“America today is definitely grass-minded,” Mr. Cordon said. “But America 
still lacks the profound grass-consciousness which prompts Europeans to take 
advantage of favorable physical conditions, to grow more and better grass, and 
to utilize it to better advantage. . . . Grass-mindedness inspires grass culture for 
specific purposes, as for example a corrective of soil erosion. Grass-consciousness, 
on the other hand, regards such specific use of grass as incidental to its primary 
uses. It is grass itself that is important—grass as a farm crop which is worthy of 
as good land and as intelligent culture as any other crop.”

The author considers that America’s topsy-turvy thinking with respect to grass 
is becoming a thing of the past. We are beginning to sense the value of grass in 
protecting us from the ravages of drought, wind, and flood, and as a substitute for 
many tilled cash crops of which there is a current over-production. Also, the

*Grass, as used in this paper, refers to grass and legume mixtures as they commonly occur in 
pastures and meadows.
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difficulties in replacing the grass cover, which the country’s destruction of grass 
has made necessary, develop a better appreciation of the value of grass itself.

A sound grassland philosophy, suggested by the author, would take account 
of at least the following:

1. The inclusion of grass in cropping systems as grass and not as an expedient,— 
grass planted in rotation because farmers appreciate its intrinsic value.

2. The conviction on the part of farmers that grass is economically feasible not 
only as a source of feed for livestock, but as a soil-improving crop to be reflected 
in the returns from other crops.

3. The alignment of all research, educational, and action agencies to view 
grass culture broadly and with respect to its place in farm practice within wide 
areas. Not only would the author emphasize such work and thinking among 
soil and crop specialists but would also include the animal husbandman, the 
nutritionist, the economist, and other groups interested. He would include county 
planning boards and conservation districts from which would come both thought 
and action by farmers and business men alike.

This paper by P. V. Cordon merits the close attention of many different groups 
of agricultural workers. It is undoubtedly true that our experimental and re
search work in reference to pastures and grassland generally has much of the 
incidental nature in its concept and technique. It needs to be correlated and related 
to a broad and sound program of grassland agriculture. The emphasis on these 
points by the author is timely indeed.

oooooo
n  . TT)Tl • State Planning Boards are now inOtSLtC r i a n m m g  existence in 45 States and in the

District of Columbia, Hawaii, and 
Alaska. Some $2,000,000 was spent on planning in 1938 and more than $11,000,- 
000 has been spent from and including 1934. While State Planning as a move
ment has its roots in activities started in some States years ago, its remarkable 
growth since 1933 is one of the outstanding developments of recent years.

What are State Planning Boards? How are they appointed and elected? 
What can such Boards do? These and many other questions are discussed in a 
report by the National Resources Committee entided “The Future of State 
Planning,” obtainable through the U. S. Government Printing Office.

As the report points out, “The work of State planning boards consists of the 
laying out of interrelated, long-range programs leading to the conservation and 
most beneficial use of the resources of the State. The process of planning involves 
the analysis of emerging problems and the projection of a comprehensive program 
of action correlating the planning programs of State agencies. It is essential that 
State plans be related to local and Federal plans. The prosecution of related 
programs by the different levels of government affecting the same people in the 
same area creates a serious need for collaboration among the agencies concerned 
in the planning of their activities.”

The report discusses the subject of the future of State Planning from four broad 
points of view, namely, The development and present status of State planning, 
Functions and opportunities of State Planning Boards, The position of the 
Planning Board in the governmental structure, and Relationships of the National 
Resources Committee and State Planning Boards. The report also gives recom
mendations for the future and contains a very useful directory of members of 
the State Planning Boards and a bibliography of publications.

Anyone interested, and practically all agricultural workers are interested in 
the future of their States, can well afford to obtain a copy of this report of the 
National Resources Committee.



REVIEWS

This section contains a short review of some of the most practical and important bulletins, and lists 
all recent publications of the United States Department of Agriculture, the State Experiment Stations, 
and Canada, relating to Fertilizers, Soils, Crops, and Economics. A file of this department of B E T T E R  
CROPS W ITH PLANT FOOD would provide a complete index covering all publications from these 
sources on the particular subjects named.

Fertilizers

5 “What Fertilizers for Small Grains 
and Seedings of Clover and Alfalfa” 
is the theme of a recent mimeographed 
leaflet of that title issued by the Soils 
Department of the University of Wis
consin, under the authorship of C. J. 
Chapman. This is a concise report on 
the results of 102 cooperative fertilizer 
demonstrations conducted principally 
on oats, barley, and legume hay in 
1938, with a summary of all data ob
tained from hundreds of similar tests 
for the past 6 years.

Comparing 20%  superphosphate 
with 0-20-10 in the residual carry-over 
benefit to the hay crop, largest net re
turns have been observed where the 
potash was applied in addition to the 
phosphate. Based on these results, the 
University is advising more and more 
potash for grain and legume seedings, 
even on many of the heavier silt and 
clay loam upland soils to obtain maxi
mum results. Mixtures such as 0-20-10 
are now quite generally recommended 
for the silt and clay loam soils, 0-20-20 
for the sandier soils, and 0-9-27 for 
mucks, peat, and black bottom soils. 
Complete fertilizers should be used for 
small grain on the lighter colored 
loams. Analyses such as 3-18-9 or
3-12-12 are appropriate under these 
conditions, the leaflet states. In any 
case, specific recommendations for the 
different soils are determined best by 
soil tests and by knowing the require
ments of the crop to be grown as well 
as the crop history of the field.

Professor Chapman says that the ap
plication of 200 to 300 pounds of com

mercial fertilizer per acre at the time 
of seeding down fields to alfalfa and 
clover and repeated every rotation will 
gradually build up the fertility of the 
farm as a whole. Larger grain yields, 
and bigger alfalfa and clover crops will 
add to the home-grown feed supply, 
thus cutting feed costs and increasing 
the possible livestock carrying capacity 
of the farm. The sum total of all bene
fits provided is a greater net income 
from Wisconsin farms.

5 Facts derived from a survey of pas
ture management methods employed 
on 70 Rhode Island dairy farms in 
1936, supported by data from extensive 
pasture studies within the State, form 
the basis for many informative sugges
tions presented by T . E. Odland and 
R. S. Shaw on fertilizers, liming, seed
ing mixtures, and pasture management 
in Station Bulletin 270, “Pasture Im
provement Practices in Rhode Island.” 
Farmers, according to the survey, are 
making increased use of tillable land 
for pasture purposes. Nearly all who 
were interviewed agreed that fertiliz
ing their pastures had proved profitable. 
A complete fertilizer was most com
monly used, and liming for pastures 
was found to be a growing practice. 
Farm manure was used by more than 
half the farmers. Kentucky bluegrass 
and white clover became the dominant 
plants established in permanent pas
tures under a good system of fertiliza
tion and management. On unfertilized 
permanent pastures, Rhode Island bent 
was found to be the predominant grass.
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Investigations on costs and returns 
from pasture fertilization on a num
ber of farms showed a complete fer
tilizer and lime program for permanent 
pastures resulted in greatly increased 
grass yields and brought about a de
cided saving in cost of milk produced. 
As a general fertilizer for top-dressing 
permanent pastures, an 8-16-16 or sim
ilar grade at the rate of 300 pounds per 
acre is suggested. The grade and 
amount may be modified to fit partic
ular conditions. Lime as required 
should be applied as part of the soil- 
improvement program.

Pasture rotation systems, suggested 
seeding mixtures, supplementary pas
ture crops, and other points to consider 
for improving Rhode Island pastures, 
are also explained in the publication.

"Anatomical Symptoms o f  Nitrogen, Phos
phorus, and Potassium Deficiencies in Seedling 
Hypocotyls o f  Tom ato ( Lycopersicum escu- 
lentum M ill.),” Agr. Exp. Sta., Fayetteville, 
Ar\., Bull. 366, Nov. 1398, Victor M. Watts.

"Fertilizer Studies by the Division o f  Plant 
Nutrition," Univ. o f  Calif., Berkeley, Calif., 
Mimeo., Oct.-Nov. 1398, Albert Ulrich.

"H om e Mixing o f  Fertilizers," Waltham  
Field Sta., Mass. State Col., Amherst, Mass., 
Mimeo., Jan. 1, 1939.

"Fertilizer Recommendations for  1939-40 
for  Crops Grown on Sandy and Sandy Loam  
Soils,” Agr. Ext. Serv., East Lansing, Mich., 
R. J. Baldwin, Dir.

"Fertilizer Recommendations for 1939-40 
for  Various Crops Grown on Loam , Silt Loam , 
and Clay Loam  Soils," Agr. Ext. Serv., East 
Lansing, Mich., R. J. Baldwin, Dir.

"Fertilizer Rates and Analysis Tests," Agr. 
Exp. Sta., State College, Miss., Inf. Sheet 164, 
Dec. 1938.

"Approved Fertilizers for  Different Crops 
Grown in North Carolina,” Agr. Exp. Sta., 
Raleigh, N. C., Agr. Inf. Cir. 116, Jan. 1939.

"North Carolina Summary o f Tobacco 
Demonstrations, 1938, for the Coastal Plain 
and Piedmont Sections, Side-dresser Reports 
for  Both Stations," Agr. Ext. Serv., Raleigh, 
N. C.

"Fertilizer Recommendations for Soil and 
Crops in Wisconsin," Agr. Ext. Serv., Mad
ison, Wis., Mimeo., C. J. Chapman.

Soils
5 U. S. Department of Agriculture 
Circular 492, entitled “Pecan Soils of 
the Gulf and Southeastern States and 
Maintenance of Their Fertility,” by 
J. J. Skinner, E. D. Fowler, and A. O.

Alben, describes the character of soils 
utilized for pecan growing in the 
Southeastern and Southcentral belt and 
means for maintaining their produc
tivity. Approximately 95 per cent of 
the pecan acreage of the upland soil 
series is located on 7 of the 31 series 
more or less adapted for pecan grow
ing. These are Ruston, Norfolk, Tif- 
ton, Orangeburg, Greenville, Red Bay, 
and Cecil. Many common characteris
tics are to be found in these seven soils. 
One is that they all occur on the higher 
and more level areas of the uplands 
where drainage is well-established to 
such depths that roots may grow to 
good advantage. Of the 24 valley-land 
soils discussed, probably more than 
80 per cent of the pecan crop is pro
duced on 9 bottom soils. These con
sist of members of the Miller, Yahola, 
Sharkey, Sarpy, Trinity, Pledger, Ca- 
talpa, Cahaba, and Kalmia series. The 
individual characteristics of the upland 
and valley soils are briefly described in 
the circular.

Pecan production on the upland and 
river-bottom soils may be most profit
able when the soils are supplied with 
organic matter and liberal amounts of 
fertilizer. Green manure crops com
monly used include velvetbeans, soy
beans, cowpeas, clovers, sweetclover, 
crotalaria, Kudzu, lespedeza, Austrian 
winter peas, vetches, and small grains. 
.Increasing the growth and vegetation 
of cover crops in pecan orchards by 
the use of commercial fertilizer main
tains the soil fertility at a higher level 
without additional cost of fertilizing 
the orchard. The phosphate or phos
phate and potash can be applied when 
the cover crop is planted in the spring 
or fall, and nitrogen applied to the 
trees in early spring. The proper ratios 
will vary a great deal according to the 
soil, both upland and valley. Sug
gestions regarding some of these, in 
accordance with results obtained from 
fertilizer investigations in several 
States, are provided. Information on 
sources of nitrogen, phosphoric acid, 
and potash, preparation of fertilizer
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mixtures, and time of applying the 
fertilizer is also detailed in the circular.

“Soil Testing Methods, the Universal Soil 
Testing System," Agr. Exp. Sta., N ew Haven, 
Conn., Cir. 127, Jan. 19)9, M. F. Morgan.

"Soil Survey o f Monroe County, New  
York,” U. S. D. A., Washington, D. C., Series 
1 9 )) , No. 17, May 19)8, A. T . Sweet, W. J. 
Latimer, C. S. Pearson, C. H. Diebold, W. W. 
Rietz, C. P. Mead, Wilber Secor, and Mon
tague Howard, Jr.

“Soil Survey, Edgefield County, South Caro
lina," U. S. D. A., Washington, D. C., Series 
19)1, No. 1, Oct. 19)8, F. R. Lesh, W. J. 
Geib, A. E. Shearin, and C. H. Wonser.

"Soil Survey, Bee County, Texas," U. S. 
D. A., Washington, D. C., Series 19)2, No. 
)0 , Oct. 19)8, Howard M. Smith and R. M. 
Marshall.

Crops

J  Robert Schmidt and J. G. Weaver, 
in North Carolina Extension Circular 
230, “Dahlias for the Garden,” inform 
dahlia fanciers that moderate fertiliza
tion not only induces good flowers but 
also produces roots that will keep over 
winter. For poor and run-down soils, 
the authors recommend turning under 
liberal amounts of well-rotted manure 
several weeks before planting time. A 
handful of bone meal or a small appli
cation of a well-balanced fertilizer mixed 
with the soil at planting will aid the 
growth of the young plant. In rich 
soils no fertilizer is necessary at plant
ing. When the plants are about 12 
inches high, they should be top-dressed 
with a handful of a good potato or 
truck fertilizer, using caution that it 
does not come closer than 5 or 6 inches 
to the plant. This procedure could be 
repeated when the buds begin to ap
pear and every 3 or 4 weeks during 
blooming season until the middle of 
September. A mixed fertilizer contain
ing 5 per cent nitrogen, 7 to 8 per cent 
phosphoric acid, and 5 to 6 per cent 
potash is suitable for soils of fair fer
tility. •

A description of some of the popular 
varieties is outlined in this interesting 
circular.

"Fiftieth Annual Report, Fiscal Year End- 
ing June )0 . 19)8," Agr. Exp. Sta., Fayette

ville, Ark.., Bui. )68 , Dec. 19)8, C. O. 
Brannen.

"Report o f the Minister o f  Agriculture for  
the Dominion o f  Canada for the Year Ended  
March ) l ,  19)8,” Ottawa, Canada, 19)8, 
fam es G. Gardiner.

"Progress Report o f  the Dominion Botanist, 
for the Years 19)1 to 19)7 Inclusive," Domin
ion o f Canada Dept, o f Agr., Ottawa, Can
ada, 19)8, H. T. Giissow.

"Sixty-third Annual Report o f  the Ontario 
Agricultural College and Experimental Farm  
19)7," Agr. Exp. Farm, Guelph, Ontario, 
Canada, 19)8.

"Results o f Experiments 19)1-19)7," Do
minion Exp. Sta., Morden, Manitoba, Canada, 
19)8, W. R. Leslie, Superintendent.

"Results o f  Experiments 19)1-19)6 Inclu
sive," Dominion Exp. Sta., Kentville, N. S.. 
Canada, 19)8, W. S. Blair, D.Sc., Superin
tendent.

"Results o f Experiments 19)1-19)6," Agr. 
Exp. Sta., Kapuskjasing, Ontario, Canada, 
19)8, /. P. S. Ballantyne, Superintendent.

"Results o f Experiments 19)1-19)6 Inclu
sive," Experimental Sub-station, Regina, Sash., 
Canada, 19)8, John Cameron, B. S. A., Of
ficer -in-Charge.

"Agricultural Research in Colorado, Fifty- 
first Annual Report Colorado Experiment Sta
tion 19)7-) 8 "  Agr. Exp. Sta., Fort Collins 
Col., 19)8.

"Annual Report State Board o f  Agriculture 
19)7-19)8," Quarterly Bulletin, St. Bd. o f 
Agr., Dover, Del., Vol. 28, No. ) ,  19)8.

"Peach Varieties for Florida," Agr.' Exp. 
Sta., Gainesville, Fla., Press Bui. 527, Jan. 
19)9, G. H . Blackmon.

"Transplanting Peach Trees,” Agr. Exp. 
Sta., Gainesville, Fla., Press Bui. 526, Jan. 
19)9, G. H. Blackmon.

"Hawaii Truck Crop Reporting Service,” 
Agr. Ext. Serv., Honolulu, T. H., Ext. Bui. )4 , 
Jan. 19)9, Kenneth I. Hanson and Thom as 
O. Frazier.

"Publications Available for Free Distribu
tion,” Agr. Exp. Sta., Moscow, Idaho, Cir. 
79, Nov. 19)8.

"Kentucky Fruit Notes," Agr. Exp. Sta., 
Lexington, Ky., Vol. 1, No. 6, Feb. 19)9.

"Proceedings in Commemoration o f the 
Fiftieth Anniversary o f the Kentucky Agri
cultural Experiment Station, Wednesday, Sept. 
25, 19)5," Agr. Exp. Sta., Lexington, Ky., 
Bui. )88, Nov. 19)8.

"Comparative Effects o f Furrow, Level, and 
Ridge Culture on Corn Production at Baton 
Rouge, Louisiana," Agr. Exp. Sta., University, 
La., Bui. )02 , Nov. 19)8, H. B. Brown and 
H. C. Lovett.

"Report o f Progress for Year Ending June 
)0 , 19)8," Agr. Exp. Sta., Orono, Maine, Bui. 
)91 , June 19)8.

"Production o f Root Crops for Forage in 
Michigan," Agr. Exp. Sta., East Lansing, 
Mich., Cir. Bui. 168, Jan. 19)9, B. R. 
Churchill.
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"Mississippi Farm Research," Agr. Exp. 
Sta., State College, Miss., Vol. 2, No. 2, Feb. 
I f ,  1939.

"Corn Hybrids for Missouri," Agr. Exp. 
Sta., Columbia, Mo. Cir. 201, Jan. 1939, G. F. 
Sprague.

"Spring and Winter Wheat Varieties Under 
Irrigation," Agr. Exp. Sta., Bozeman, Mont., 
Bui. 36 f ,  Dec. 1938, E. J. Wellhausen.

"W hite Top, H olding It Under Control by 
Cultivation, Follow ed by the Establishment o f 
a Sod o f  Pasture Grasses and Clovers," Agr. 
Exp. Sta., Reno, Nev., Bui. 149, Nov. 1938,
C. E. Flem ing and C. A. Brennen.

"Im proved Blueberries," Agr. Ext. Serv., 
Durham, N. H ., Ext. Cir. 21 f ,  June 1938, 
L. P. Latim er and W. W. Smith.

" W oody Plants with Ornamental Fruits," 
Agr. Exp. Sta., N ew Brunswick, N. J., Cir. 
380, Oct. 1938, Charles H . Connors.

"Legum e and Grass Silage, A Survey o f  
Methods and Results on 380 Northeastern 
Farms," Agr. Ext. Serv., Ithaca, N. Y., Bui. 
391, May 1938.

"Muskmelon Growing in N ew York," Agr. 
Exp. Sta., Geneva, N. Y., Cir. 151, July 1938, 
W. D. Enzie and G. J. Raleigh.

"Spacing Virginia Type Peanuts," Agr. Exp. 
Sta., Raleigh, N. C., Agr. Inf. Cir. 115, Jan. 
1939, R. L . Lovvorn and P. H . K im e.

"Growing Early Vegetable Plants," Agr. 
Ext. Serv., Raleigh, N. C., Ext. Cir. 231, Dec.
1938.

"Control o f  Fusarium Wilt o f  Cotton," 
Agr. Ext. Serv., Raleigh, N. C., Ext. Cir. 233, 
Jan. 1939, Luther Shaw.

"Approved Practices for  the Production o f  
C ottony Agr. Ext. Serv., Raleigh, N. C., Ext. 
Cir. 234, Feb. 1939.

"Breeding N ew Strawberry Varieties," Agr. 
Exp. Sta., Raleigh, N. C., Bui. 320, Feb.
1939, George M. Darrow and E. B. Morrow. 

"T he Relation o f  Certain Physical Fiber
Properties in Im proved Cotton Varieties to 
Spinning Quality," Agr. Exp. Sta., Raleigh, 
N. C„ Tech. Bui. 58 Oct. 1938, Jerry H. 
Moore.

"Cloth Houses," Agr. Exp. Sta., Wooster, 
Ohio, Bui. 594, Oct. 1938, Alex Laurie and  
Conrad L in k.

"W inter Injury o f  Fruit Trees in Ohio," 
Agr. Exp. Sta., Wooster, Ohio, Bui. 596, Nov. 
1938, Leon Havis and 1. P. Lewis.

"T he Bimonthly Bulletin," Agr. Exp. Sta., 
Wooster, Ohio, Vol. XXIV, N o. 196, Jan.- 
Feb. 1939.

"Science Serving Agriculture," Agr. Exp. 
Sta., Stillwater, Okla., Rpt. o f Agr. Exp. Sta. 
and Okla. A. Sr M. College for July 1, 1936 
to June 30, 1938, Lipoert S. Ellis, Acting Dir.

"Report o f the Puerto Rico Experiment 
Station, 1937," Agr. Exp. Sta., Mayaguez. 
P. R., U. S. D. A., Washington, D. C., Nov.
1938.

"Dawn Grasses and Their Management," 
Agr. Exp. Sta., Kingston, R. L , Bui. 264, July 
1938, H . F. A. North, T. E. Odland and J. A. 
DeFrance.

"Comparison o f Heights, Yields, and Leaf 
Percentages o f  Certain Sweetclover Varie
ties," Agr. Exp. Sta., Pullman, Wash., Bui. 
365, Nov. 1938, W ilford Hermann.

"T he Nutritive Value o f  H om e Grown 
Roughage Rations for  Dairy Cattle," Agr. Exp. 
Sta., Pullman, Wash., Bui. 366, Nov. 1938, 
R. E. Hodgson, J. C. Knott, V. L . Miller, and 
H. K . Murer.

"Epistle to the Farm," T he Report o f the 
Director, West Virginia Agr. Exp. Sta., Mor
gantown, for  the Biennium 1936 to 1938, 
Agr. Exp. Sta., Morgantown, W. Va., Bui. 
290, Dec. 1938, C. R. Orton.

"Relative Values fo r  Milk Production o f  
Hay and Silage Made from Immature Pasture 
Herbage," U. S. D. A., Washington, D. C., 
Tech. Bui. 649, Nov. 1938, R. R. Graves, 
J. R. Dawson and D. V. Kopland.

"Current Floricultural Research 1937-1938," 
U. S. D. A., Beltsville, Md., May 1938.

Economics
J  An interesting survey of the potato 
industry in New Jersey may be found 
in the recent publication of New Jersey 
Agricultural Experiment Station at 
New Brunswick, “The Economic Con
dition of the Potato Industry in New 
Jersey,” by Allen G. Waller and John 
W. Carncross. Acreage and produc
tion trends, price trends, yield develop
ments, costs and yields necessary to 
meet varying prices, cost of producing 
potatoes in different States, the effect 
of the development of motorized ma
chinery, freight rates, price of New 
Jersey potatoes on different markets, 
distribution of crop by destination, and 
price of potatoes compared to other 
farm products are among the topics 
discussed.

It is noted that the peak of New 
Jersey potato acreage was reached in 
1917 when about 100,000 acres were 
grown. Since then, there has been 
considerable decline until in 1937 after 
gradually increasing from the low of
38,000 acres in 1930, the acreage is 
about 56,000, but due to increasing 
yields the production from this acreage 
is about equivalent to 80,000 of the 
1920-24 acres.

The New Jersey shipping season is 
usually over by early fall, and com
parisons over a period of years have 
indicated that there is apparently no 
set time to market potatoes. For a
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number of years there was considerable 
advantage from early marketing, and 
in other years late marketing was most 
profitable. However, this would seem 
to be largely dependent upon the indi
cated size of the potato crop.

In contrast to practically no change 
for the United States as a whole, New 
Jersey potato yields have increased 
considerably in the last 10 or 15 years. 
For instance, in the 5-year period 
1920-24 the average yield per acre in 
New Jersey was 132 bushels, whereas, 
in the 5-year period 1930-34 it had 
increased to 163 bushels, or approxi
mately 24% . The United States as a 
whole had a yield of 108 bushels in 
each period.

In comparing costs and yields neces
sary to meet the varying costs, it is 
noted that with costs similar to those 
quoted in the Bulletin, to cover pro
duction costs, at a price of 90^ per 
bushel it would require a yield of 104 
bushels per acre, or at 50  ̂ per bushel 
a yield of 207 bushels. In comparing 
the costs in New Jersey with other 
areas, it is noted that the total cost 
per acre was somewhat higher than in 
some of the other comparable States, 
$112 in New Jersey as compared to 
$100 in North Carolina and $89 for 
the Eastern Counties of Virginia. Be
cause of the higher yields in New Jer
sey and the relative advantage from 
the market standpoint, it is believed 
that the New Jersey producers would 
compete favorably with the other lower 
cost areas.

The adoption of the cultivator type 
tractor and other modern types of ma
chinery has resulted in considerable 
decrease in the man labor required for 
harvesting. On 10 farms in 1936 the 
man labor requirement was 21 hours 
as compared to 37 hours on the same 
farms in 1926, or a decrease of 43% 
in labor requirement. It was also noted 
that the acreage operated by these 
farmers had been increased, and that 
the acreage in potatoes per farm had 
increased from 60 to 80. It is con
cluded that with the well-established

channels of distribution and favorable 
factors of economy and production the 
New Jersey potato growers located on 
favorable soils are in a position to pro
duce potatoes at a profit.
J  Massachusetts fertilizer sales were 
69,175 tons in the year ending July 1, 
1938, as compared to 74,274 tons in the 
previous period, according to H. D. 
Haskins in the Massachusetts Control 
Series Bulletin No. 95, “Inspection of 
Commercial Fertilizers.” In terms of 
plant food, tonnage in 1938 was 3,821 
tons of nitrogen, 5,836 tons of phos
phoric acid, and 4,112 tons of potash, 
as compared to 4,163 tons of nitrogen, 
6,540 tons of phosphoric acid, 4,333 
tons of potash in the 1936-37 year. 
Of the 45,339 tons of complete fer
tilizer sold, 72% was furnished in 9 
different grades and 140 brands. Of 
all the mixed fertilizers sold, over 
98% contained 14% or over of avail
able plant food. The 10 most popular 
grades of mixed fertilizers sold in 1938 
in order of their tonnage are as fol
lows: 5-8-7, 4-8-4, 4-8-7, 7-6-6, 4-8-10,
6-3-6, 4-8-8, 8-16-16, 5-8-10, and 4-8-12.

J  According to a mimeographed re
port published by the Department of 
Agronomy of Ohio State University, 
fertilizer tonnage in that State in 1938 
amounted to 324,228 tons, which com
pared to 362,206 tons in the year pre
vious, or 88% of 1937. The average 
analysis of all the fertilizer sold was 
approximately 2.28% nitrogen, 12.72% 
phosphoric acid, and 5.31% K 20 ,  rep
resenting 7,404 tons of nitrogen, 41,262 
tons of phosphoric acid, 17,240 tons of 
K 20 .  Of the total sales 166,047 tons 
were sold in the spring and 158,181 
tons in the fall. The five leading 
grades in the order of their tonnage are 
as follows: 2-12-6, 0-20-0, 2-12-2, 0-14-6, 
and 2-8-10.

5 According to the mimeographed re
port of the Soils Department of Mich
igan State College, “Tonnage of Dif
ferent Grades of Fertilizer Sold in 
Michigan 1938,” fertilizer sales in that 
State decreased about 9%  in 1938 as
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compared to 1937. The total tonnage 
reported to the Soils Department by 
the various manufacturers was 132,702 
tons. Of this total, 113,465 tons were 
mixed goods, and the balance ma
terials. Approximately 85.7% of the 
tonnage sold was composed of grades 
or ratios recommended by the Soils 
Department, and 89% of the total of 
mixed goods sold contained 20% or 
more of plant food. This compares to 
85.7% in 1937, 81.2% in 1936, 77.8% 
in 1935, and 72.7% in 1934. By far the 
most important single analysis from 
the tonnage standpoint was 2-12-6, 
which constituted 46% of the total 
sales. The five leading grades in the 
order of their importance were 2-12-6, 
0-20-0, 2-12-2, 2-16-8, and 2-8-16.

The 10 leading grades in the State 
represented 78%  of the total tonnage 
sold, and there was a net decrease of 
11 different grades offered in 1938 as 
compared to 1937, the result of 17 
grades having been dropped and 6 
new ones added.

"An Economic Study o f  Land Utilization 
in Southern Alberta." Dept, o f  Agr., Domin
ion o f  Canada, Ottawa, Canada, Pub. 610, 
Tech. Bui. 16, July 1938, G. H . Craig and  
f. Coke.

"lllino'S Farm Economics," Agr. Ext. Serv., 
Urbana, III., No. 44, fan. 1939.

"Tonnage o f Fertilizer Reported by Manu
facturers as Shipped to Kansas During 1938," 
Agr. Ext. Serv., Manhattan, Kan., Mimeo.

"T he Fruit and Vegetable Supply o f Louis
ville," Agr. Exp. Sta., Lexington, Ky., Bui. 
387, Oct. 1938, C. D. Phillips.

"Standard o f  Living on Carroll County 
Maryland Farms,” Agr. Exp. Sta., College 
Park Md., Bui. 422, Oct. 1938, Viola C. 
Teeter and Carl B. Smith.

"Farm Business Notes," Agr. Ext. Serv., 
University Farm , St. Paul, Minn., No. 194, 
Feb. 1939.

"Farm Economics," Agr. Ext. Serv., Ithaca, 
N. Y.. No. I l l ,  Feb. 1939.

"Fertilizer Report 1937," Pa. Dept, o f Agr., 
Harrisburg, Pa., Vol. 21, No. 7, Gen. Bui. 
333, Sept.-Oct. 1938.

"Studies in Vermont Dairy Farming. XI. 
luibor as a Cost o f Milk. Production," Agr.

Exp. Sta., Burlington, Vt., Bui. 442, Nov.
1938, J. A. Hitchcock and L. N. Paquette.

"The Wheat Problem and What the Farmer 
Can Do About It Through the AAA Farm 
Program,” U. S. D. A., AAA, Washington, 
D. C., Gen. Inf. Series, G-93, fan. 1939.

"H ow the AAA Farm Program Works,"
U. S. D. A., AAA, Washington, D. C., Reg.
Inf. Ser., SR Leaflet 301-A, SR Leaflet 301-B,
1939.

"The AAA Range Conservation Program 
for  1939, for  Improvement and Conservation 
o f  Texas and Oklahoma Range Lands," 
U. S. D. A., AAA, Washington, D. C., Reg.
Inf. Ser., SR Leaflet 331, 1939.

"Decision and Order o f the Secretary o f 
Agriculture Allotting the Direct-Consumption 
Portion o f  the 1939 Sugar Quota for Puerto 
Rico," U. S. D. A., Washington, D. C., P. R. 
S. O. No. 13 fan. 3, 1939.

"Regulations Pertaining to the 1939 Price 
Adjustment Payment Program for Producers 
o f Wheat, Cotton, Corn (in the Commercial 
Corn-producing A rea), Rice, and Tobacco," 
U. S. D. A., Washington, D. C., P -l, fan. 13,
1939.

"Determination o f  Proportionate Shares for 
Farms in the Mainland Cane Sugar Area for 
the 1939 Crop, Pursuant to the Sugar Act o f 
1937 (R evised)," U. S. D. A., Washington, 
D. C., S. D. No. 43, Feb. 1, 1939.

"Determination o f  Sugar Commercially Re
coverable from Sugarcane in the Mainland 
Cane Sugar Area, Pursuant to the Sugar Act 
o f 1937," U. S. D. A., Washington, D. C., 
S. D. No. 61, fan. 31, 1939.

"Determination o f Proportionate Shares for 
Farms in the Mainland Cane Sugar Area for 
the 1940 Crop, Pursuant to the Sugar Act o f 
1937," U. S. D. A., Washington, D. C., S. D. 
No. 62, Feb. 1, 1939.

"Income Parity for Agriculture, Part 1, 
Farm Income, Section 3, Income from Wheat, 
Calendar Years 1910-37," U. S. D. A., AAA, 
Washington, D. C., fan. 1939.

"Agricultural Labor in the United States, 
1936-1937, A Selected List o f References," 
U. S. D. A., Washington, D. C., Agr. Ec. 
Bibliography 72 (Supplement 64), Mar. 1938, 
Esther M. Colvin, Josiah C. Folsom, and 
Mary G. Lacy.

"Income, Selected References on the Con
cept o f Income and Methods o f Obtaining In
com e Statistics," U. S. D. A., Washington,
D. C., Agr. Ec. Bibliography 73, May 1938.

"The Soybean Industry, A Selected Ust of 
References on the Economic Aspects o f the 
Industry in the United States, 1900-1938,” 
U. S. D. A., Washington, D. C., Helen E. 
Hennefrund, Esther M. Colvin, and Mary G. 
Lacy.

Why do so many people try to live Woman is â  riddle that men ĉan t 
up to their “yearned” income? guess, but they 11 never give up.
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To supply information on agricultural research in other countries, titles and a few descriptive remarks 
of principal articles in the two magazines “Die Ernahrung der Pflanze,” published in Berlin, Germany, 
and “La Potasse," published in Mulhouse, France, are given here. Due to space limitation, only articles 
of general fundamental interest are given, although both magazines contain other articles of local interest 
and abstracts of outstanding articles in other publications.

Die Ernahrung der Pflanze, F eb 
ruary 1939, Vol. 35, No. 2

P r e s e n t -day  I r r ig a t io n  P r o b l e m s  and  
T h e ir  I m p o r t a n c e  in  G e r m a n  A g r i
c u l t u r e . By W. Freckjnann, Berlin, 
Germany.

Increased population and more in
tense utilization of the soil increase 
water requirements, according to the 
author. Consideration is therefore given 
to the possibilities of irrigation and 
benefits obtained from it. Overhead 
and sub-irrigation may be used, the 
latter sometimes giving better results. 
In general, irrigation will not produce 
as good results as natural rainfall, and 
various possible explanations for this 
are given. Among these are increased 
evaporation, changes in temperature 
and internal soil conditions, and other 
factors. Good results with irrigating 
winter small grains are quoted to con
tradict the common belief that it is not 
a good practice to irrigate them. Favor
able effects of irrigation on potatoes and 
grasslands also are given. The impor
tance of organic matter and of main
taining its supply in soils to be irrigated 
is stressed. This requires special con
sideration, since it is shown that irriga
tion tends to reduce organic matter in 
the soil. Irrigating the soil increases 
its productiveness and thereby the drain 
on plant nutrients it contains. Data are 
given showing greatly reduced available 
phosphoric acid and potash in irrigated 
soil compared to a soil not irrigated. 
Consideration must be given to this in 
fertilizing irrigated soils.

T h e  I m p o r t a n c e  o f  t h e  “ M in o r ” E l e 
m e n t s  in  P r a c t ic a l  A g r ic u l t u r e .
By M. Trenel, Berlin, Germany.

In addition to the 10 elements for
merly believed to be necessary and suf
ficient for plant growth, several others 
have now been shown necessary, espe
cially boron, manganese, copper, zinc, 
and cobalt. This recognition is the re
sult of widespread pathological disturb
ances in the normal development of 
plants, which could be corrected by the 
use of these elements. The presence of 
boron in seeds was first reported in 
1857, and its beneficial effects on plant 
growth were observed in 1876, but no 
particular significance was attached to 
these facts owing to amounts in the 
soil being sufficient to supply the needs 
of the plants. It is noticeable that the 
original essential elements tend to be 
grouped in the middle of the periodic 
table, and the “minor” elements are 
contiguous to them. Experiences with 
problems involving the use of “minor” 
elements are briefly described. Crops 
on a calcareous, sandy clay marl, high 
in organic matter, would not grow 
properly, and forage from the soil fed 
to animals caused abnormal appetites 
to develop. Manganese overcame this 
difficulty. In another area in Germany, 
copper salts were very beneficial on 
crop development and on the animals 
fed the properly fertilized forage. Cases 
of similar good results with cobalt in 
Australia and New Zealand are quoted.

35
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T h e  P r in c ip l e s  U n d e r l y in g  t h e  E v a l
u a t io n  o f  A g r ic u l t u r a l  S o il s  in  
G e r m a n y . By A. Hoc\, Munchen, 
Germany.

A description of the methods used in 
mapping the soils of Germany on the 
basis of the type, origin, water relation
ships, general condition and local cli
matic relationships.

T h e  F e r t il iz a t io n  o f  C o v e r  C r o p s . 
By W. Sel\e, Lauchstadt, Germany.

This abstract of an article describing 
work in Saxony shows the necessity of 
mineral fertilizer in growing cover crops 
that are removed, if best results are to 
be obtained on the cover crop as well as 
the following crop. A mixture of win
ter vetch, crimson clover, and rye grass 
was used as the cover crop, and this re
moved about 35 pounds of phosphoric 
acid and 130 to 150 pounds of potash 
per acre. The crop of potatoes follow
ing the cover crop responded markedly 
to fertilization, and the yield of tubers 
as well as starch content was favorably 
influenced by potash fertilization.

T h e  V it a m in  C  C o n t e n t  o f  V eg 
e t a b l e s . By A. Scheunert and J. 
Resch\e, Leipzig, Germany.

Abstract of article showing that a 
complete fertilizer apparently had no 
effect on the vitamin C content of vege
tables, compared to no fertilizer.

E x p e r im e n t a l  W o r k  on  t h e  C u l t iv a 
t io n , R e s o w in g , B r e a k in g  u p , and  
M a n u r in g  o f  G ra ssla n d . By E. 
Klapp, Bonn, Germany.

Potash and phosphate fertilizers in
creased hay yields about 20%, while 
complete fertilizer gave an average in
crease of 45-50%. The former in gen
eral increased the clover, while the ni
trogen increased the grasses. Scarifying 
the sod usually had a deleterious effect, 
especially on the clovers. Fertilization 
is easier and more effective.

La Potasse, January 1939, Vol. 13, 
No. 117

W h a t  S h o u ld  B e D o n e  a f t e r  t h e  
D e c e m b e r  F r e e z e s ?  By L. Audidier, 
France.

The author first warns against a too 
hasty judgment on the necessity of re
seeding, following the severe weather in 
December which apparently greatly 
damaged winter grains in France. Good 
stooling wheat varieties need only 60 to 
65 plants per square yard for a satis
factory yield. If reseeding is neces
sary, it should be done as soon as pos
sible, with appropriate varieties. Since 
the reseeded wheat has a much shorter 
growing period, it must be well-fertil
ized to enable it to make up for lost 
time. A fertilization to provide 15 
pounds of nitrogen per acre, 20 pounds 
phosphoric acid, and 40 pounds of pot
ash is recommended. If no fertilizer 
was applied for the fall seeding, double 
these amounts should be used. The soil 
should be rolled, preferably with oxen 
or cows, as they walk more slowly than 
horses, with possibly a light harrowing 
after danger of further frost is past.

F in l a n d , a  L and  o f  W a t e r . By J. F. 
de Ferriere, Mulhouse, France.

A brief description of the soils of 
Finland, their origin, nature, fertiliza
tion, and management.

R e c o n f ir m a t io n  o f  t h e  N e c e s s it y  o f  
B a la n c in g  F e r t il iz e r s . By H. Rich
ard, France.

Potatoes growing on a loamy soil 
low in phosphoric acid and neutral 
were fertilized with nitrogen, phos
phoric acid, and potash alone and 
in all possible combinations, with 
double amounts of the nutrients in com
plete fertilizer also added, and unfer
tilized areas serving as checks. The 
data show that the potash plot was the 
only one of the singly fertilized to yield 
more than the unfertilized. In the two 
element treatments, again only those 
containing potash in the combination 
yielded more than the check. Largest
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yields were obtained on the completely 
fertilized areas. Doubling the potash 
in the complete fertilizer increased the 
yield only slightly, but doubling both 
the nitrogen and potash increased the 
yield markedly. Doubling all three of 
the elements gave a further small in
crease, but not enough to be profitable, 
according to the author. The single

Borax for Alfalfa
(From

were used because they are vigorous 
growers, are easy to handle in the 
greenhouse, and if suffering from a lack 
of boron, exhibit definite symptoms 
which are easy to recognize.

Figure 2 shows five plants that show 
the characteristic symptoms. Note how 
the center of each plant appears dead 
and how the older top leaves droop. 
As a rule, the base of the young leaves 
became yellow first, and this is fol
lowed by death of the terminal buds 
in severe cases. These symptoms make 
it easy to detect a soil that has an in
sufficient supply of available boron, 
and the method proved to be useful as 
a supplement to the field tests.

treatments corresponded approximately 
to 100 pounds per acre each of nitrogen 
and phosphoric acid, and 200 pounds of 
potash. The highest yield, produced by 
the double increment of complete fer
tilizer, was almost 500 bushels per acre, 
while the lowest yield, produced by 
nitrogen and phosphoric acid, was 
about 100 bushels.

in Northern Idaho
page 11)

It was noted that the symptoms were 
produced sooner on those plants grow
ing in the second-foot soil samples, in
dicating that there was less available 
boron to begin with in the subsoil. 
This fact is brought out by figure 3, 
which shows plants growing in both 
the first- and second-foot samples of the 
same soil. Note also the vigorous 
growth obtained in the soils at the left, 
which received boric acid at a rate 
equivalent to about 45 pounds of borax 
per acre.

It has been noted by farmers that 
the second cutting of alfalfa is more 
seriously affected by the type of yel
lowing described than is the first. 
These observations were confirmed by

Fig . 4— Sunflow ers grow ing in  a first fo o t  sam ple o f  a gravelly loam  so il. T h e  treatm en ts  a re , from  
le ft  to  rig h t s B o ric  acid  added a t a ra te  to  supply th e  eq u iv alen t 4 5  pounds b o ra x  p e r a c r e ; no 
boron  ad ded ; and th e  second crop  p roduced  by  th is  pound o f  so il w ithout b o ro n  additions fo r

e ith e r  c ro p .
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producing a second crop of sunflowers 
in the same soil which had already 
produced one crop. It is seen in figure 
4 that these second-crop plants do 
actually make a smaller growth in the 
greenhouse. This shows that the first 
crop had evidently removed most of 
the available boron, leaving less for 
those plants of the second crop.

As a result of these greenhouse in
vestigations and field trials with borax, 
it is concluded that many of the soils 
in northern Idaho are deficient in 
boron for alfalfa, and that substantial 
increases in yields can be obtained by 
the addition of borax either in the 
spring or in the fall, preferably at the 
latter time.

Problems of Feeding Cigarleaf Tobacco
(From page 8)

including nitrogen, in readily available 
forms. At the same time there is the 
further possibility that certain organic 
compounds may have a direct benefi
cial effect on the growth of the plants.

Other growers have resorted to ap
plications of fresh manure to accom
plish the same purpose. This practice 
is not to be recommended.

While fresh manure contains some 
nitrogen in a rather available form, a 
far larger quantity is present in un
available form. Manure must undergo 
decomposition before the greater quan
tity of nitrogen is made available. As 
in the case of cottonseed meal, there 
is the possibility that more nitrogen 
is made available in the later rather 
than in the earlier stages of growth. 
Whether or not this deleterious effect 
may be avoided and the necessary phys
ical effects obtained through the prac
tice of adding the fresh manure to the 
corn crop preceding tobacco remain to 
be seen. If fresh manure must be used, 
it should be supplemented with a fer
tilizer mixture carrying a higher con
centration of potash than is ordinarily 
recommended.

Other growers have sought to im
prove the physical condition of their 
soils by following clover or alfalfa with 
tobacco. Many years of experience lead 
one to believe that this practice is to be 
avoided, as these residues contain nitro
gen in difficultly available forms. Evi
dence shows that more nitrogen is ab
sorbed from legume residues in the 
later stages of growth. Moreover, some 
results have been obtained which

showed more than 5% of nitrogen in 
the mature leaf, without any further 
nitrogen addition. Furthermore, the 
potash content of these leaves is usu
ally at a very low level.

From what has been said it is evident 
that a considerable amount of atten
tion should be given to the quantity and 
kind of nitrogen fertilizers to use for 
cigarleaf tobacco. It is apparent that 
organic carriers of nitrogen should be 
reduced to a minimum.

Many soils in Lancaster County are 
decidedly low in available potash, as 
indicated by characteristic symptoms of 
potash deficiency during the growing 
season. In these cases a marked in
crease in yield may be noted when this 
particular fertilizer is applied. Of far 
greater importance, however, is the 
effect of potash on quality.

When a limited quantity of available 
potash is present, this tends to become 
localized in the upper portions of the 
tobacco plant. If the proper quantity 
is available, there tends to be a more 
uniform distribution of this material 
throughout the plant.

It is a comparatively easy matter to 
demonstrate to all concerned that there 
is more or less of a definite relationship 
between the potash content of the plant 
and “wrapper” production, other things 
being equal. As the grower obtains 
far more financial returns from “wrap
pers” than from a lesser grade known 
as “fillers,” this becomes a factor which 
he cannot well ignore.

It is a matter of common knowledge 
that a high potash content in the leaves
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reduces transpiration and therefore re
sults in a better economy of the mois
ture supply. This is in part due to the 
formation of “cutin” which is found on 
the surface of the leaves, a factor of 
great importance during a drouth, as it 
interferes with the passage of moisture 
from the leaf to the atmosphere.

No element plays a greater role in 
the burning quality of tobacco than 
does potassium. Moreover, this ele
ment, in combination with malic and 
citric acids, appears to furnish a con
siderable amount of the energy neces
sary for the bacteria normal to the fer
mentation process.

The maximum benefits of a potash 
application are governed to a consider
able extent by a number of environ
mental factors. The soil should be 
slightly acid, should contain a minimum 
of nitrogen organically combined, and 
should be properly balanced with re
spect to the other necessary fertilizer 
ingredients.

It is evident that the fertilizer treat
ment for a given soil should vary to 
some extent in a given locality. Ex

cellent results have been noted through
out the County where a 4-8-12, 3-8-12,
3-12-12, 3-8-16 or 3-5-12 mixture has 
been used. It is quite evident, how
ever, that it is not economical for a 
fertilizer manufacturer to place on the 
market a wide variety of tobacco fer
tilizers. At the present time, it is be
lieved that either a 4-8-12 or a 3-8-12 
mixture will meet the average condi
tions prevailing in this locality, on soil 
following corn, to which well-rotted 
manure has been applied in ample 
quantities and the fertilizer applied at 
the rate of 1,000 lbs. per acre. The cost 
of such an application is well within 
the reach of the average grower from a 
financial standpoint.

If these recommendations are fol
lowed out, other things being equal, a 
maximum concentration of potash is 
obtained in the leaves and a somewhat 
lower nitrogen content will prevail, a 
condition which favors qualitv and 
yield. At the same time the plants are 
far less susceptible to certain bacterial 
diseases which are common to the to
bacco crop.

The Importance of Potash
(From page 19)

South Carolina over a period of 6 years. 
All plats in the experiments received 
the equivalent of 600 pounds per acre 
of a 5-10-0 fertilizer, and received the 
equivalent of 15 pounds of nitrogen as 
a side-dressing at chopping time. The 
mixed fertilizer contained dolomitic 
limestone in amounts sufficient to supply 
200 pounds per acre. The potash was 
applied at the time and in the amounts 
indicated. The yields of seed cotton 
given in this table are the average of 
56 separate plats for each treatment; 
the averages for each rate and the per
centage increases are from 168 individ
ual plats.

It is to be noted that the yield of seed 
cotton averaged 743 pounds per acre 
without the addition of potash. The 
yield of seed cotton on the same soils

was stepped up to 1,379 pounds upon 
the application of 75 pounds of K 20  
(150 pounds of 50 per cent muriate of 
potash); this is an increase of 81.5 per 
cent. Corresponding increases are noted 
for all rates of potash applied.

These results indicate very little dif
ference in the time of application for 
potash, that is, all potash applied under 
the crop, split-application half under 
and half to the side, or all to the side. 
If there is any advantage, it would fall 
to the time when all the potash is ap
plied under the crop or the split-appli
cation. Some of the plats that received 
no potash at planting time showed 
potash hunger by chopping time. The 
side-dressing of potash at that time 
helped correct this condition, although 
it was thought some damage to the
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T a b l e  I I I —Six-y e a r  A v e r a g e  Y i e l d  in  P o f n d s  o f  S e e d  C o t t o n  p e r  A c r e  fro m  
E x p e r im e n ts  o n  R a t e  a n d  T im e  o f  A p p ly in g  P o t a s h  t o  C o t to n

Increase

Pounds
Increase of seed
over no cotton

of Time Average potash for each
potash of Average lb. of
applied application rate lb. per cent potash
None 743 743

15^ Allfbefore planting___ 970
Y  before planting. . . .  1 
lA  at^chopping............. J * 957 981 238 32 .0 15.9
All at^chopping............ 1,017

30 All before planting
(24 checks)................ 1,234

All before planting___ 1,128
Y i before planting. . . .  1 
Y i at chopping.............J > 1,099 1,126 383 51.5 12.8
All at chopping............ 1,045

45 All before planting___ 1,214
Y i before planting. . . .  1 
Y  at chopping............. J [ 1,209 1,186 443 59 .6 9 .8
All at chopping............ 1,136

60 All before planting— 1,291
Y i before planting----- 1
Y i at chopping............. J

1,292 1,283 540 72 .7 9 .0
All at chopping............ 1,266

75 All before planting----- 1,359
Y  before planting-----1| 1,379 1,349 606 81.5 8.1Y  at chopping............. J
All at chopping............ 1,310

final yield had already taken place.
From the results given in table III it 

becomes apparent at least that a good 
many fields or areas in South Carolina 
give a profitable response to potash in 
addition to that applied in the average 
commercial fertilizer.

True, not all soils give response to 
high applications of potassium. The 
same soil under different farm condi
tions gives different responses. Most of

the experiments reported in this table 
were conducted on fields admittedly 
subject to cotton rust by the farmer.

Results from the experiments indicate 
that the fields on which these tests were 
conducted showed marked response 
from all rates of potash applied (15 to 
75 pounds per acre). The interpreta
tion of these results will be a valuable 
guide in recommending fertilizers for 
their respective communities.

Use Good Soil for Hybrid Corn
(From page 17)

which enabled the hybrids to make 
greater use of the plant food in the 
more fertile soil.

Chemical data on the nutrient com
position of hybrid corn are not sufficient

at the present time and particularly in 
relation to soil productivity to say 
whether or not in their greater produc
tion they take up more plant food, or 
use what they take up more efficiendy 
than open-pollinated varieties. From
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the evidence available it would seem 
that there is not much difference in 
composition of the grain, bushel for 
bushel, between open-pollinated corn 
and widely adapted hybrids.

The danger to soil productivity lies 
in the hybrid’s capacity to produce 
more bushels per acre on the naturally 
fertile corn-belt soils. If corn producers 
take advantage of the superiority of 
hybrids on good soil without recogniz
ing the dangers involved from a more 
rapid depletion of available plant food, 
their soil will not be in condition to 
express hybrid superiority for long. On 
the other hand, if hybrid superiority 
on good soil is used to stimulate more 
and better soil enrichment practices, 
then there is an opportunity to go 
even beyond what has already been 
accomplished.

Thus far two ideas have been ad
vanced, first, potassium is fast becom-

PRODUCTIVE LEVEL TESTS 
Siblcu

C hart 1— Y ield s o f  op en-p ollinated  co rn  on two 
soils  widely d ifferen t in  prod u ctiv ity  are rep re
sented in  percentage by  th e  solid  b la c k  b a rs . 
T he low level yields w ere used as 1 0 0  p er cen t 
each  y ear and w ere 4 7 ,  2 9 ,  and 4 9  bu shels an 
a cre  respectively  fo r  th e  3  years 1 9 3 5 ,  1 9 3 6 , 
1 9 3 7 .  T h e  shaded p o rtio n  above th e  solid  b a rs  
is th e  percentage in crease o f  the  five b est hybrids 
over th e  op en-p ollinated  v ariety . As an average 
fo r  th e  3 -y ea r p eriod , th e  d ifference betw een th e 
productive level o f  th e  two soils  was 2 7  p er cen t 
g reater i f  m easured b y  hybrid s instead  o f  by  

op en-p ollinated  co rn .

ing an important factor in corn growing 
on Illinois soils and, second, the genetic 
constitution of the plant has had an 
important bearing on fertility prob
lems in some of which potassium plays 
an important part. Conditions like 
those created at Dixon exist on many 
of the Illinois soil experiment fields. 
Recent studies with hybrid corn on 
these fields emphasize the influence that 
genetic factors may have on nutritional 
problems.

Germ Plasm and Plant Food
High yield is the resultant of many 

related and well-known factors. How
ever, in this role the relation that su
perior germ plasm within the plant 
bears to the effective use of plant-food 
material has probably not been given 
sufficient notice. Superior germ plasm 
in the plant may make the difference 
between profitableness and unprofit
ableness of a soil management prac
tice. Numerous comparisons of hy
brids with open-pollinated varieties on 
the outlying experiment fields of the 
Illinois Agricultural Experiment Sta
tion are of interest in this respect.

At Joliet in 1935 an open-pollinated 
variety of corn was compared with a 
top-cross of the same variety on un
treated land and on land where sweet 
clover, residues, limestone, phosphate, 
and potassium had been used to im
prove the fertility of the soil. The in- 
bred line with which the variety was 
crossed introduced factors which pro
duced more uniformity of ears and 
less barren stalks per unit area. Both 
factors had a bearing on the results. 
Yields and photographs of aliquot sam
ples illustrating some of the physical 
characteristics are given in fig. 1.

Quality and lodging in corn are two 
additional highly important factors 
closely related to plant nutrition. Both 
of these factors may be influenced by 
the germ plasm of the plant in such a 
way as to affect directly the results 
secured from certain soil treatment 
practices. This is illustrated in figs. 2 
and 3 which are photographs taken in 
the studies made on the Dixon soil 
experiment field in 1936.
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T a b l e  2— D i f f e r e n c e  i n  R e s p o n s e  B e t w e e n  H y b r i d  a n d  O p e n - P o l l i n a t e d  C o r n
On S o i l  E x p e r i m e n t  F i e l d s

Field
Soil

group
No. of 
trials

Un
treated

open-pol.
yields

Hybrid increases over 
open-pollinated

O R RL R LP RLPK
yrs. bu. bu. bu. bu. bu. bu.

Carlinville.. . . . .  V 4 47 3 3 5 9 11
Dixon............... . .  IV 2 63 4 9 6 6 14

Enfield............. . .  X 2 26 - 3 0 2 8 16
Jo lie t................ . .  VI 5 41 6 8 1 3 10

Kewanee......... . .  I l l 6 66 11 14 12 8 15
Mt. Morris . . . .  IV  . 3 39 4 14 11 15 22

Average. . . . 47 4 8 6 8 15

Hartsburg. . . . I I 5 47 8 9 9 7 5

Soil Classification
Group I I  —Dark soils with heavy noncalcareous subsoils
Group I I I —Dark soils with noncalcareous subsoils
Group IV — Dark soils with open noncalcareous subsoils
Group V — Dark soils with impervious noncalcareous subsoils
Group V I — Dark soils with heavy impenrious calcareous subsoils
Group X  —Yellowish gray soils with impervious noncalcareous subsoils

Soil Treatments 
0 = n o n e ; M = manure; L=lim estone; P= rock  phosphate 
R =  residues (cornstalks and sweet clover green manure)
K  =  muriate of potash applied for each crop

All materials have been used in relatively large amounts over a period of more 
than 20 years on each of their respective areas.

At Dixon in 1936 two equally high 
yielding hybrids were compared on a 
soil well supplied with limestone, or
ganic matter, phosphate, and potas
sium. One hybrid was susceptible to 
ear rots, stalk rots, and root rots. The 
other hybrid was resistant to those dis
eases. The resistant hybrid yielded 81 
bushels an acre with 68 per cent of the 
ears of desirable type and quality. The 
susceptible strain yielded 85 bushels 
of corn an acre but had only 20 per 
cent of the ears by weight of desirable 
quality.

In another test on the same field 
lodging likewise was similarly affected. 
Potassium, usually thought to reduce 
lodging of plants, could not overcome 
the excess lodging caused by root rot 
damage of the susceptible strain. Both

strains were almost 100 per cent lodged 
on land high in organic matter, lime
stone, and phosphate but lacking potas
sium. Where potassium was supplied 
in addition to the other treatments, 
lodging of strain A was not materially 
reduced, but strain B showed almost 
100 per cent reduction in lodging. The 
ability to withstand lodging gave strain 
B a 7-bushel per acre advantage over 
strain A for the potassium treatment.

Barrenness of stalks is a common oc
currence in corn and is found in most 
open-pollinated varieties grown in Illi
nois. This undesirable character is 
most common during dry seasons and 
on good soils where a thick stand has 
been secured.

Barrenness reduces the chances for 
obtaining higher yields by thick plant
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ing. Thick planting is a desirable prac
tice on highly fertile soils. Fear of 
stalk barrenness hinders the use of some 
desirable fertilizer practices and actual 
barrenness may reduce the returns from 
desirable fertilizer practices. Some of 
the better hybrids seem to have the 
ability to produce an ear on each stalk 
even under very adverse conditions of 
weather and competition. Such a char
acteristic is highly desirable because it 
eliminates to a large extent the danger 
of yield reduction which in the past 
has too often occurred when thick 
planting and phosphate fertilization 
were attempted in seasons which turned 
out to be very dry.

All of the factors mentioned, and 
many more, have a bearing on the 
future management of corn-belt soils. 
Results in table 2 from the outlying 
soil experiment fields in Illinois illus
trate how hybrids which combine many 
desirable characteristics in their germ 
plasm have performed in comparison

with standard well-adapted open-pol
linated varieties of corn.

The relation of the soil’s natural pro
ductivity to hybrid superiority over 
open-pollinated corn is shown by com
paring the 11-bushel increase on the 
untreated plot at Kewanee with the 
decrease of 3 bushels on the Enfield 
plot. These two fields represent the 
extremes in natural productivity. In
creases for hybrids over the open-pol
linated corn on the variously treated 
area correspond very closely to the 
effectiveness of the various treatments 
on the particular soil. For example, 
the soil on the Hartsburg field has not 
shown much crop response for supple
mentary practices. The other fields in 
the test have shown good response to 
some or to all of the treatments. Su
perior germ plasm in the corn plants, 
as produced by hybridization, has 
joined with good soil management 
practices to make the latter more de
sirable and profitable than they would 
have been otherwise.

Grandfather Rothamsted
(From page 22)

need for it, for with complete ferti
lizers or with sulphate of ammonia, 
lime gives a pronounced stimulus to 
yield, whereas with manure, with un
balanced mineral treatments, or with 
nitrate of soda, it has no effect or 
serves to depress the yield.

All of this information argues for 
care in liming, to lime where necessary 
with due regard for soil acidity and for 
the effect that the fertilizers or ma
nures themselves are likely to have on 
soil reaction over a period of years.

I could have spent hours on the 
“Park” looking at the various treat
ments and studying the guide book as 
well as talking with the genial guide. 
But time, when you travel, is precious, 
so we walked through the woods to 
Broadbalk field which in reality carries 
the oldest experiment in the world.

Wheat has been grown on Broadbalk 
continuously since 1843, the first field

trial laid' out at Rothamsted. The soil 
and climate are well-suited to the fi
brous-rooted grass crops like wheat and 
hay, and good yields of wheat are pro
duced not only at Rothamsted but all 
through England. An average annual 
yield of 34 bushels per acre has been 
maintained on the manured plot, and 
the complete mineral plot has produced 
35 bushels annually through the years, 
compared to 12 bushels for the unfer
tilized area.

Yields do not mean so much, how
ever, as the implications of and the con
clusions that may be drawn from the 
experiment. Wheat has, of course, 
proved to be a good crop to use for 
continuous culture. Complete ferti
lizers and farm manure, too, have 
proved very effective in sustaining 
yields, and the data show the futility 
of an unbalanced scheme of fertiliza
tion.
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The wheat crop is quite dependent 
upon nitrogen, and yields rise steadily 
with increasing equal increments of 
this substance up to 86 pounds of ele
mental nitrogen per acre and are fur
ther increased when more is applied.

Since 1925 one-fifth of this old field 
has been fallowed each year because, 
among other reasons, it was found dif
ficult to keep the weeds out of wheat 
grown year after year on the same land, 
and plot yields are now recorded by 
fifths of plots for this reason. After 
fallowing, the yield of wheat jumps 
tremendously, and yields of more than 
50 or 60 bushels per acre have been es
timated from some of the treatments 
after the year of fallow. This of course 
suggests that a rotation of crops is 
better than continuous cropping, and 
probably explains the tremendous stim
ulus which nitrogen gives to the crop 
on this field, since fallowing permits 
of an accumulation of nitrogen in the 
soil.

System of Drainage

One of the most interesting things 
about Broadbalk is the system of 
drains, one under each plot, which 
empty into a walled ditch, thus permit
ting the collection of the drainage 
water. From the study of the water 
from these drains has come a good deal 
of our common knowledge concerning 
the leaching of plant-food elements 
from the soil and the relation that ex
ists between fertilizer applications and 
the amounts of plant food leached out 
in drainage water.

Another test almost as interesting as 
Broadbalk is that on “Barnfield,” which 
with the exception of 3 years has grown 
root crops continuously since 1843. 
Starting with 1876, mangolds have been 
grown there each year.

The best crops have been grown on 
a combination of manure and chemical 
fertilizers. Mangolds appear to need 
abundant nitrogen. Nitrate of soda is 
the best carrier, and the crop is quite 
dependent upon potash if manure is 
not used or if sulphate of ammonia 
has been applied as a nitrogen carrier. 
Salts of sodium appear to give some

response in mangolds, which fact may 
make nitrate of soda more effective as 
a carrier of the element nitrogen.

Deficiency Symptoms

Agdell is a rotation field, having been 
in a 4-course rotation since 1848. A 
clover rotation has maintained as good 
or better yields than one in which there 
is a year of fallow (the old system), 
and has given a crop of clover in addi
tion. It has been demonstrated on 
Agdell that some crops do quite well 
on starved land, while others fail com
pletely.

Likewise Hoosfield, on which barley 
has been grown since 1852, has its im
portant lessons, such as the value of 
phosphorus in promoting maturity and 
the dependence of barley, like wheat, 
on a generous nitrogen supply. All of 
these fields afford ample opportunity 
for studies of nutrient deficiency symp
toms caused by the various important 
elements, depending upon the fertilizer 
system in vogue on the plots in ques
tion.

I could have stood a good deal more 
of the sightseeing on these old plots, 
but the guide informed us that it was 
tea time, and that tea was served daily 
on the grounds. As the guide was 
English, I did not have the courage to 
suggest that we miss tea just because 
there were more things to see, so we 
hastened back to the station grounds 
for this event.

Afternoon tea is the custom at Ro
thamsted. It affords an interlude so 
that the workers may chat with each 
other, and it gives visitors an oppor
tunity to meet socially the various 
members of the staff. This I was glad 
to do, and I took advantage of the 
opportunity to talk further with two or 
three members of the staff about mu
tual problems, one of which was the 
use of rapid soil tests that have become 
quite popular in this country. Due to 
the long history of crop production ca
pacities of most of the soil types in 
England and to the fewer soils, as well 
as the longer records that are avail
able on the effects of fertilization, these
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rapid chemical tests have not been 
found to be so necessary in Great Britain 
as with us. Workers are, however, 
testing them and weighing the different 
methods in vogue here, but so far they 
haven’t been used to any extent.

I was reluctant to leave Rothamsted. 
It is not only the oldest experimental 
station in the world, but it was here 
that superphosphate was first demon
strated to be superior to ground bone 
or ground rock that had not been acid
ulated. Here, too, was first proved the 
efficiency of nitrogen as a fertilizer 
either as nitrate or ammonia salts. 
There is so much history bound up in 
the place and so much of the work 
that has been done is fundamental to 
other similar work the world over that 
one cannot escape the significance of it 
or neglect to admire the keen foresight 
of its founders and the capable man

agement and direction it has had all 
through the past century.

I would like to spend a summer 
there, working in the various plots, 
studying the crops and soils and the 
harvests that are taken from them and 
absorbing some of the enthusiasm of the 
workers. But that is probably asking 
too much. I shall have to be content 
for the time at least with the things I 
saw and with the brief visits it was 
my pleasure to have with the staff . . . 
and with studying the printed records 
that are sent out from time to time.

But if you go to England, don’t miss 
Rothamsted. You will find a kindly 
and hospitable welcome that you will 
always remember, and you will be able 
to see for yourself these old fields which 
mean so much to modern agricultural 
research and which justly give rise to 
the title, “Grandfather Rothamsted.”

Research Replenishes Florida’s Sugar Bowl
(From page 13)

produced, of which 14,606 were planted 
in the field. From these 1,170 were 
selected for line tests, and gradually the 
number found desirable was reduced to 
less than 100, then to around 12. The 
patience of research was about to be 
rewarded. A few of these new strains 
showed definite and marked superiority.

Dr. Bourne resigned in 1934 to go 
with the new sugar concern. The Sta
tion appointed F. D. Stevens to do 
agronomic work with sugarcanes, and 
Thomas Bregger is continuing the 
breeding work.

Sugarcane is planted in the Ever
glades from August through the fall. 
Formerly the harvest season began in 
December and continued for 4 months, 
or into April. With the sugar house 
operating only 4 months, the company 
could not obtain best use of its labor, 
and so one of the things it greatly de
sired was to extend the harvest season. 
Success of the efforts by plant breeders 
is evidenced by the fact that the sugar 
house began its 1938-39 operations on 
November 1 and expects to continue for 
about 8 months.

One of the new canes developed by 
Bourne, simply designated F 31-962, can 
be harvested as early as October 15. 
Mid-season varieties which will out- 
yield the old ones are available. And 
canes which will stand in the field until 
April and still retain a good sugar con
tent also are available now.

Higher yields naturally have been 
sought, not only in tons of cane per acre 
but also in pounds of sugar per ton. 
Here again success has crowned the ef
forts. In 1929-30 a ton of cane pro
duced only an average of 142 pounds of 
sugar. F 31-962 will produce around 
44 tons to the acre and will yield slightly 
more than 200 pounds of 90-test sugar 
per ton. Other strains return 180 
pounds of sugar, or more, per ton. It 
requires 107 pounds of 90-test raw sugar 
to refine into 100 pounds of the table 
product. Refining of the Clewiston 
sugar is done in Savannah, Georgia.

The researchers have sought also to 
build canes which will stand straight 
and erect and are easily stripped for 
harvest.
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Su g arcan e  grows ta ll  and lush  in  th e  E verglades. 
T h is  shows th e  com p arativ e  heigh t o f  m atu re 

can e .

The plant breeders also are seeking 
cold resistance in the new canes, since 
areas removed from Lake Okeechobee 
sometimes get killing frosts which ne
cessitate rapid harvest of damaged cane. 
More susceptible varieties are planted 
near the lake, resistant ones away from 
it.

Fertilizer problems confronting the 
growers of sugarcane, as well as vege
table crops, in the Everglades have been 
of such nature as to test the ingenuity 
and imagination of the researchers. The 
raw sawgrass peat soils, which constitute 
the great majority of the Everglades 
area, although apparently containing 
vast fertility, refused to yield a harvest. 
Consternation reigned, since the State 
had spent two decades and millions of 
dollars in reclaiming the area, only to 
find the lands unproductive.

Investigators at the newly established 
Everglades Experiment Station tackled 
the problem with a vim and soon found 
that small amounts of copper were 
needed to induce the raw sawgrass peats 
to bring forth their harvests. On 
burned over areas, particularly, and 
later on other areas, manganese was 
found to be needed also. Very early 
work with sugarcane showed responses 
to this latter element.

The peat soils contain large natural 
amounts of nitrogen, and smaller 
amounts of phosphorus and even lower 
quantities of potash. As the years have 
passed since reclamation of the Ever
glades, it has become evident that potash 
is the first of the “big three” elements 
to become deficient. This might have 
been expected, since potash is required 
in larger amounts by most plants. Strik
ing responses with potash on these or
ganic soils have been obtained in some 
of the tests, giving both better growth 
and higher disease resistance with vege
tables and other crops.

Phosphorus deficiency develops later, 
as the peat soils are cropped for several 
years. It is entirely possible and even 
probable that a nitrogen deficiency will 
develop in time also, but it is not known 
how long this will take to become evi
dent.

Must Control Pests

And another point where experimen
tation and accurate records have aided 
has been in rodent control. Rats in
fested the muck lands and would gnaw 
the canes near the base until the stalks 
fell to the ground and were lost to sugar 
operations. Agronomist Stevens made 
some careful checks and found that rats, 
rabbits, coons, and other rodents were 
causing losses ranging from 15 to 36 
per cent of the crop. The Clewiston 
corporation appropriated $20,000 for 
rodent control, and now the pests are 
annually kept from damaging the crop, 
the company figuring it saves $100,000 
each year.

The only other pest giving noticeable 
trouble seems to be the wireworm, and 
this is a difficult one to combat. For
tunately, its ravages are not extensively 
serious.

The corporation with headquarters in 
Clewiston has 23,000 acres in cane, and 
harvests around 18,000 acres annually. 
Another sugar company began opera
tions in Fellsmere in 1930 and has a 
smaller acreage. During recent months 
a cooperative group has been organized, 
with backing from the Clewiston con
cern, and the organizer states that he 
has 100 farmers signed and ready to
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plant 25,000 acres of cane if and when 
quota restrictions are lifted to permit.

The muck lands are first drained and 
then plowed and * “moled” or under
drained with a bullet-shaped implement 
pulled through under the ground work
ing somewhat as would a mole. The 
cane is then planted and cultivated 
until it practically covers the space be
tween rows. Stubble in the Everglades 
will produce for several years, but for 
one reason or another most of it is 
plowed up after 6 years. Now that the 
better canes have been planted, stubble 
may be left longer, unless still better 
ones are found.

The cane is harvested by hand, hauled 
on tractor trains to the nearest loading 
station on the company’s railway. Each 
tractor pulls six cars each with a load 
of 4 tons which is mechanically hoisted 
onto railroad cars. The tractor train

The Ides
(From

farm, and the county agent had these 
tested for acidity, and available potash 
and phosphorus, so that each farmer 
received his analysis in the winter.

Then by circular and at meetings 
some cogent facts were set forth. In 
this particular area records kept on 
about a thousand farms showed that 
those with a heavy percentage of crop 
land in alfalfa realized almost double 
the labor income received by farms with 
little or no alfalfa. The majority with 
about 10 per cent of crop land in alfalfa 
had $16 crop value per acre, $218 worth 
of butterfat sales per cow, and $675 
labor income. About 60 farms that ran 
an average of 35 per cent to alfalfa had 
a crop value per acre of $25, butterfat 
sales per cow of $255, and over $1,100 
labor income.

Well, what shall be done with this 
alfalfa? Further records indicated that 
alfalfa furnishes the cheapest feed for 
cattle, hogs, and sheep that the area can 
grow. Lower production costs through 
savings on feed investments attract most 
provident farmers. Moreover, good pas-

just fills the railway car which holds 
24 tons.

The corporation owns 75,000 acres of 
muck lands suitable for sugarcane pro
duction. It puts about 5,000 tons of 
cane through the sugar house in a 24- 
hour day, just about double the input 
10 years ago. Its seasonal output for 
1937-38 was about 323,000 325-pound 
bags of raw sugar, or 52,487.5 tons.

Those conversant with sugar produc
tion in the Everglades believe that Flor
ida alone could produce a hefty portion 
of the nation’s sugar requirements— 
could almost fill every sugar bowl in the 
United States. Conservative estimators 
say that there are at least 150,000 acres 
of muck lands in the Glades ideally 
suited for sugar production, which 
would yield around 600,000 tons of 
sugar annually, while the more opti
mistic believe that possible acreages and 
yields are several times those amounts.

of March
page 5)

tures are the cheapest and best source of 
nutrition, but they need some renovat
ing, and some supplementing of native 
bluegrass with sweet clover or other 
legumes and grasses. Twenty dollars 
an acre net return per season has been 
secured in this area from pork produc
tion on alfalfa pasture. Winter feeds 
of clover and alfalfa hay, free choice or 
with linseed meal and tankage, are ex
cellent economic feeds for fattening and 
breeding swine. Similarly, with sheep 
and to some extent with chickens, bene
fits from a storage of legume reserves 
are easily and definitely proven.

By reference to the soil analyses and 
having familiarity with the topography 
and yields, reason dictates to anybody 
that much of the soil in this area has 
been badly worn and washed, due to 
continuous cropping, grazing, leaching, 
and erosion. Acidity is prevalent. Plant 
food is Pot well balanced.

Legume culture and suitable rota
tions to restore fertility and organic 
matter, strip cropping, terracing and 
contour farming on sloping fields, and
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longer rotations with legume-grass mix
tures occupying the land for three or 
four years out of a six-year cycle—these 
are some of the imperative salvations. 
For both the land’s sake and the live
stock’s welfare, with both contributing 
ultimately to bigger cash crops and a 
larger bank account, reason will usually 
dictate more alfalfa or clover.

In the extremely rough erosion areas, 
men have for years planted tilled crops 
like corn on washable slopes, or else cut 
down their acreage to a small -valley 
strip. Restriction of corn to smaller 
acreages, leaving the hillsides to mixed 
pasture and hay, means using hybrid 
corn on the one hand and lime and 
fertilizer on the other.

BACK again to fundamentals, the 
farmers sense the fact that lime, 

well-chosen commercial fertilizers, and 
inoculated legume crops are the bed
rock requirements in their own farm 
economy. Having scanned the horizon 
of their own farms and those they know 
adjoining, and after hearing the records 
of feed economy, soil improvement, and 
erosion control, it is time to show how 
the conservation program fits into the 
picture.

By studying the soil-building prac
tices recognized in the charts of the 
AAA, it is plain that scores of suitable 
methods are available to earn nearly all 
or a good share of the initial cost of 
liming, fertilizing, terracing, seeding 
down, and green manuring. The dairy
man will realize that this is his chance 
to obtain help for a sensible objective, 
and that more value per acre is obtained 
by legume seedings than by soil-deplet
ing grain. Naturally, there is some limit 
to participation, especially by individ
uals already well on the road to “legume 
saturation,” but this is no great diffi

culty on sixty per cent of the farms of 
the northern States.

I have heard critics exclaim that the 
whole plan is wrong, because we at
tempt to reward men for doing what 
they should know enough to do for 
themselves. Yet for myself I would 
rather the government bribed a few 
souls to save their soils, than to rust 
away our inheritance until all the land 
was in the hands of the wise and the 
rich. And that kind of drifting would 
hurt Mr. Consumer far worse than a 
soil-saving subsidy.

TH E nearer we can bring our na
tional farm policies to the under

standing and the vision of the everyday, 
little operator, the farther we are going 
to get on the glory road. Not that soil- 
saving and land-restoring are simple— 
not that, by any means. But there is 
something vital and visible to them, 
something that can be seen in one sea
son, something which gets right under 
the mortgage and lifts it off. They ap
peal to a man who has dug into the 
brown earth with bare knuckles and 
coaxed life into weak seedlings. They 
do not smack of the preacher or the 
pedantic practitioner. They ring true 
and smell herby and leaf-moldy, redo
lent of things to do in the month of 
March.

Gradually policies at headquarters 
shape themselves toward this more 
easily understood and more vital objec
tive. It may not be so very spectacular, 
and maybe not so very new. But neither 
is agriculture or food consumption new.

And here J  leave you once more for 
another month, to do your best in March 
maneuverings toward that universal 
goal, which is to replenish the earth 
without robbing it, and to make life a 
little easier for the stewards of the soil.



NOT SO DUMB

Wifey: “Marie, don’t you think my 
husband is a dimwit?”

Marie: “Oui, madame, he ees veree 
amusing in ze dark!”

“Madam, you’ll have to pay full fare 
for that child. He’s over five years 
old.”

“Impertinent! I ’ll report you! Why, 
he couldn’t be that old! I ’ve only been 
married four years.”

“Never mind the true confessions, 
lady—pay another fare or get off the 
train.”

“Those poor little boys next door 
have no Mama or Daddy and no dear 
Aunt Emma,” said a mother to her 
little son. “Now, wouldn’t it be nice 
to give them something—just a little 
present?”

“Yes, indeed,” he replied, quickly. 
“Let’s give them Aunt Emma.”

“My wife kisses me every time I
come home. That’s affection.”

“You’re wrong. That’s investiga- • _ )) tion.

A member of the home missionary 
society approached the meanest man in 
town. “We are having a raffle for a 
poor widow,” she declared. “Will you 
buy a ticket?”

“Nope, I couldn’t keep her if I won 
her.”

Mrs. Scarponi (standing in swim
ming pool up to her neck): “My good
ness, Tony, where’sa da baby?”

Mr. Scarponi (beside her):. “He’s all 
right. I gotta him by da hand.”

“Was he surprised when you said 
you wanted to marry his daughter?” 

“I ’ll say he was. The gun nearly 
went off in his hand.”

Pat, an inveterate drunkard, went to 
the priest and asked him what to do 
about it. “I ’m afraid I’ll have to put 
you on the pledge,” the priest said, 
“but mind you, if you break the pledge, 
I ’ll turn ye into a rat.”

It wasn’t long, however, before Pat 
surrendered to Demon Rum, and ar
rived home drunk. He sat in dazed 
silence for a while, then he turned to 
his wife and said: “Maggie, if you see 
me gittin smaller ’n’ smaller, fer 
Gawd’s sake keep yer eye on the cat.’

TIM ES HAVE CHANGED

The modern girl was listening impa
tiently to a long lecture from her grand
mother, and at last she could stand no 
more.

“It’s all very well to find fault with 
my new frock, granny!” she exclaimed. 
“But didn’t you ever set your cap at 
a young man?”

Granny drew herself up. “Never 
my kneecap, miss!” she retorted.

From Atlanta comes the tale of a 
colored citizen who won a sizable sum 
in a lottery. After the pay-off, he in
vested in some new clothes, went to 
the Southern Railroad station, slammed 
down a $100 bill and said, “Gimme a 
ticket.”

“Where to?” asked the ticket agent.
“Anywhere,” replied the lucky one. 

“Don’ make no difference. I got busi
ness all over.”
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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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Our wild friends 
welcome a little —

Neighboring 
With Nature

ON FARMER breaking the April clods is a neighbor of nature, 
animate and inanimate. You might say he leads a “wild life” and 

must needs be conversant with nature’s ways to make a success of his 
risky occupation. In the last analysis the farmer is the custodian of the 
entire range of natural history outside of government parks, but this 
phase of his conservation stewardship is not mentioned as frequently 
as his production partnership with soil and sunshine.

At this time of the year we advise 
with him about dosing curculio, basting 
potato bugs, asphyxiating aphids, and 
demolishing rats. We think of the 
farmer merely as a pawn in the gam- 
bling game of wild life versus civiliza
tion and orderly crop production. Any 
‘‘wild life” he meets at roadside taverns 
and grog shops comes as an incidental 
relaxation to the pursuit of noxious 
vermin and plant pests galore. Maybe

our extension efforts are not as acutely 
tuned to the community aspects of Mr. 
Farmer as a game preserver and a fish 
conservationist as our aids to him in 
the extermination of slugs and cut
worms.

And it’s not all a matter of guns and 
tackle either. If it were, we might be 
safer. For in a recent survey of my 
own among about two hundred farm 
lads, I find that seventy per cent of them

3
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own plenty of rifles and other shooting 
gear, while sixty-five per cent take time 
off to wade out where.the trout are 
leaping near the falls. Many a farm 
boy who is an expert with rod and reel 
or busy with a blunderbuss is not an 
adept at the real job of conserving our 
natural resources. To do that well it 
takes a heap of patience, a flair for re
search, and a set of positive native con
victions which our commercialized agri
culture does not often foster. I think it 
can be best expressed in a quotation 
from a friend of mine who is nationally 
known for wood lore and friendship 
for our native landscape. He says:

“ H p H U S  far we Americans have 
JL escaped regimentation by our 

own rulers, but have we escaped regi
mentation by our own ideas? I doubt 
if there exists today a more complete 
regimentation of the human mind than 
that accomplished by our doctrine of 
ruthless utilitarianism. Can a man af
ford to devote land to woods, marsh, 
pond, and windbreaks, which often 
yield non-economic benefits? Can a 
man afford to devote fence rows to the 
birds, and leave hollow trees for the 
coons and flying squirrels? Here utility 
shrinks to what the chemist calls a 
trace. Can a man afford to devote land 
to historic oak, a patch of ladyslip- 
pers, or a remnant of the old prairie, or 
just maintain it as scenery? Here utility 
shrinks to zero. Yet conservation is any 
or all of these things. To entirely re
move any natural feature from the rural 
landscape is a defacement which the 
calm verdict of history will not approve, 
either as good conservation, good taste, 
or good economics.”

This man just quoted has certain 
farmer friends, sadly in the minority 
of course, who see things as he does. 
One group of these queer fellows, right 
in the midst of a lean price year, de
voted some arduous hours to planting 
tamarack seedlings, and strange enough, 
not for the wood therefrom in years to 
come, but simply because pink lady- 
slippers and other summer flowers are 
known to grow in profusion beneath

tamarack boughs. Sometimes such ef
forts fail, and nature rebels at the flirta
tion. Yet when the experiments are 
repeated and finally succeed, there 
comes as much genuine satisfaction as 
running a binder through a field of 
bumper barley.

There is another branch of outdoor 
enthusiasts who favor State and na
tional recreation projects wholly or 
largely for the sake of the fish and 
game they hope to bag. Here the same 
old American trait of utilitarianism 
arrives to plague us once more. They 
point out quite soundly that my home 
State once abounded with all manner 
of wild species, at home in woods and 
waters, but that the Indian population 
subsisting upon the fruits of the chase 
was a meager one. They declare that 
the original inhabitants of my State 
numbered less than ten thousand, 
whereas today the conservation ward
ens issue hunting permits to two hun
dred thousand annual wanderers of the 
wild.

Then they claim that the farmers 
selfishly intrude their petty private 
rights by erecting barriers and warning 
signs, regardless of the census taken 
of the deer and the pheasants. The 
Indian hunter crept along on hands and 
knees'with bow and arrow, while the 
modern slayers motor afield in shoals 
and volley with high-power weapons. 
Taken on all sides of the argument it 
makes a pretty debate for the ever- 
practical but non-poetical conserva
tionists.

AS a rule the farmer erects these 
j. warning signs to protect his fields 

from excessive tramping and his crops 
from abuse. In only a few instances 
does the farmer possess the kind of 
poetical attitude toward the scenery as 
that which my friend upholds. Or he 
may want to save the game for his own 
rifle, caring little or nothing for the 
community side of the question.

It’s a question of natural resources 
which makes wild life abundant. The 
resources must be kept in working 
order, my expert friend advises. Re
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sources, or subsistence, for the wild 
bird or roaming animal, depend on 
many intricate relationships. If any 
of these relationships get out of order 
or depleted, then we face possible ex
termination of the species in that lo
cality. He reminds us in mighty true 
language that such resources are some
thing to be studied and observed con
tinually in the management 
of any piece of land. To exert 
caution and abstain from 
shooting or fishing or trapping 
is not the only answer here.
Erosion and pollu
tion of our water
ways have caused 
the value of many 
streams to recede as 
haunts of game fish.
T o  quit  f i shing 
them is surely not 
enough. The sick- 
e n i n g  o f  r e 
sources and the 
neglect  of na
ture ’s balances 
are at the root 
of half our wild-life conservation prob
lems.

TO this end, therefore, it is wisely 
argued that the farmer as the land

owner and the next-door neighbor to 
the denizens of woods and waters is the 
key to the future conservation of our 
fauna and flora.

We have him hog-tied to the theory 
of soil conservation. Nine out of ten 
farmers embrace such doctrine with 
fervor and profit by it. The few who 
don’t ought to know best how soon the 
mortgage will be foreclosed, if shiftless 
land neglect is persisted in. But the 
other kind of conservation, the kind we 
dwell upon here for awhile, cannot be 
measured directly in terms of yields, 
interest rates, or mortgage moratoriums. 
This is because it deals with intangibles. 
Like a pretty sunset, or a fawn pausing 
to drink at the edge of a rivulet, or a 
dogwood blooming amid some ferns, or 
a vista down a dreamy valley. The 
most practical brand of conservation

speaks to us clearly and vigorously in 
terms that mean something at the bank 
window. We must use it to the ut
most, but does its wider use mean 
that the other kind of conservation 
needs be overlooked or branded as spin- 
sterly sentimentality?

Even in urging wiser land use for 
wild life refuges one can bait the idea 

with the red meat of mone
tary returns. That is, we can 
instill a certain ardor for this 
task in the minds of utilitarian 
folks by showing how one 

might propagate game 
under State license and 
farm out the shooting 
rights. It is done to a 

turn in many areas 
of\he country, and 
seems to afford no 
end of joy to the 

hungry hunters 
from afar. If, in 
order to convert 
more folks to 
studious conser
vation practices, 

this farming-for-killing plan is necessary, 
it has no serious objections if properly 
safeguarded. There are one or two 
men in my State who have made a won
derful record at this business, at least 
one of them going into it after a few 
years as a conservation warden of wide 
reputation. On larger than average 
tracts where land values are not very 
high for farming, we see possibilities in 
such nature museums.

But just because this works out fairly 
well on big places, it doesn’t answer the 
problem for the wild life refuge and 
nature laboratory to be maintained on 
the old home farm of small acreage. 
Yet times have altered the situation 
thereabouts and perplexed the operator 
beyond endurance sometimes, compared 
with circumstances surrounding the na
ture study of our boyhood days.

He has been obliged to “mop up” 
everything slick and clean. Drainage 
and tile have come into the picture. 
Concrete dams and cement causeways, 

( Turn to page 46)



Fertilizing Potatoes 
in New England

By Ford S. Prince
New Hampshire Agricultural Experiment Station, Durham, New Hampshire

IT  IS impossible to tell exactly what 
proportion of the fertilizer sold in 

New England is used on the potato 
crop. But a glance at the dusty statis
tics reveals the fact that in the year 1936 
New England produced 229,000 acres 
of potatoes and New England farmers 
purchased 289,000 tons of fertilizer.

Now we know that in Aroostook 
County, Maine, which produced 70 per 
cent of the entire New England potato 
acreage during that year, growers apply 
a ton or more of fertilizer per acre. At 
least they use the equivalent of a ton or 
more of 20-unit fertilizer. This same 
fact applies to the commercial potato 
growers in the other States. So if we 
juggle these figures around and adjust 
them for possible high analysis tonnage, 
we eventually are forced to the conclu
sion that potatoes take a huge slice, say 
at least 60 per cent, of all the fertilizer 
sold in the New England States.

Cheaper fertilizers during the past 
decade have brought about the use of 
more plant food on the potato crop. 
Not many years ago we were startled 
with the news that “Maine growers are 
now using a ton of fertilizer per acre.” 
During the past year or two, we are 
told, this amount has increased to 2,400 
pounds of a 5-8-7 or 4-8-10 or their 
equivalents. The same story is true in 
New Hampshire, as according to our 
300-Bushel Club records, fertilizer ap
plications have increased from an aver
age of 1,900 pounds in the early years to 
around 2,300 pounds at the present time, 
although the figures vary a little from 
year to year, depending more upon what 
growers received for their old crop

rather than with what they hope to get 
for the one on which the fertilizer is 
used.

The question naturally arises as to 
whether all this plant food is justified 
and whether it is being used with econ
omy. There seem to be two points of 
view among farmers in regard to the 
amount of plant food to apply. One of 
these recognizes the potato as a weak 
feeder, and growers who look at it from 
this angle apply fertilizers in such 
amounts that their crops will never 
want for plant food at any time during 
the growing season. The other group 
takes into account plant food that may 
be made available in the soil itself 
through the decay of organic residues 
and other natural processes and use 
mi ni mum rather  than maximum 
amounts of fertilizer material.

How M uch Can Be Used ?

Neither group of growers neglects 
the economy angle, for in the former 
will fall certified seed producers, farm
ers with preferred markets near cities 
and the like, while in the other class 
may be found the men who are at some 
distance from the market or those who 
use a short rotation in which clover sods 
or green manure crops are utilized as a 
means of bolstering up the fertility of 
their soils.

If we look at the matter from a sensi
ble viewpoint, we will certainly con
clude that the nearer we approach the 
ideal in climate for potatoes, the more 
fertilizer can be used profitably. If we 
assume that the average grower can pro

6
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duce potatoes at a profit one year with 
another, the farmers of northern New 
England can apply more plant food 
with economy than those of southern 
New England. This is true because the 
weather is more often a limiting factor 
in southern New England, since ex
treme heat often reduces yields there 
and rainfall appears to be more variable, 
extremes in both directions often play
ing havoc with potato yields and render
ing fertilizers ineffective.

The unfortunate part of taking the 
weather into account is our inability to 
forecast it. If a farmer knew it was 
going to be particularly hot or very dry, 
or even very wet, he might adjust his 
fertilizer application to meet the situa
tion. However, no one yet has suc
ceeded in predicting climatic conditions 
so far in advance, and this is probably 
why most growers plant their potatoes 
with ample plant food, doing their part 
in the beginning whether the weather 
man comes through or not.

What are the arguments for heavy 
fertilization of potatoes? First and fore
most the feeding habits of the plant 
itself demand it. The fact that the po
tato is a weak feeder is recognized all 
over the world and in all the principal 
potato-growing countries large amounts

of fertilizer are applied for the crop. 
Then, too, when both tops and tubers 
are taken into account the crop uses a 
great deal of plant food, as much as 135 
pounds of nitrogen, 45 pounds of phos
phoric acid, and 144 pounds of potash 
in a 300-bushel crop, leaves and tops, 
not counting the plant food that is left 
behind in the soil in the roots.

Consider Crop Requirements

If we consider the crop as a weak 
feeder, and wish to have no limiting 
plant-food factor in the soil during the 
growing period, then it is easy to harmo
nize our ideas of a ton or more of 20- 
unit fertilizer per acre with the needs 
of the growing plants. One ton of 5-8-7 
fertilizer will supply 100 pounds of 
nitrogen, 160 pounds of phosphoric 
acid, and 140 pounds of potash. True, 
this is somewhat less nitrogen than a 
good crop of potatoes will utilize. The 
potash applied just about balances with 
the needs of the crop, while the phos
phoric acid is in excess of requirements. 
However, even with the most careful 
placement of the fertilizer, a good deal 
of the phosphoric acid will be fixed be
fore the plants have a chance at it, so

A yield o f  5 5 6  bushels o f  p otatoes p er aere  resu lted  fro m  th e use o f  one to n  o f  4 - 1 6 - 1 4  fe rtiliz e r . 
This is th e  h ighest y ield  ever ob ta in ed  on any p lo t a t Ja ck so n  F a rm , C o lebrook, New H am pshire.
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that an excess of this element is always 
required.

We are inclined to believe, after a 
dozen or more years of experimental 
work in fertilizing potatoes with vary
ing amounts of these three elements, 
that soils vary considerably in their re
quirements for excess elements over 
those actually needed by the crop. This 
is especially true of phosphoric acid and 
potash. We must consider, for these 
two elements at least, that the soil itself 
has a certain hunger or affinity for the 
applied nutrients. The extent of this 
hunger depends upon a good many 
factors; for phosphorus, upon the acidity 
of the soil and the amounts of soluble 
iron and aluminum present, and for 
potash upon the degree to which the 
element potassium will enter into the 
base exchange complex, or the extent 
that it will become rather firmly fixed 
in the mineral complex of the soil. 
These factors are governed in large 
measure by the past history of the soil 
in question and especially by the degree 
in which the appetite of the soil has 
been satisfied by previous applications 
of these plant foods or of other sub
stances that will accomplish the same 
result. The length of the rotation for 
potatoes and the amount of time that 
elapses between plant-food applications 
are undoubtedly determining factors in 
the needs of the crop and in the excesses 
of these elements that should be applied.

Less Response to Nitrogen

With nitrogen the story is a little dif
ferent. Practically all of the nitrogen 
in fertilizers is available during the 
growing season, and in most rotations 
some crop residues are plowed down 
which will yield up nitrogen for the 
crop dur ing its period of growth.  
Furthermore, manure is often used for 
potatoes, thereby reducing the need for 
fertilizer nitrogen. Another factor to 
take into account, too, is that potatoes 
are less responsive to increments of ni
trogen than they are to the other two 
elements in tuber production, although 
top growth is unduly promoted by ex

cessive application of nitrogen, often to 
the disadvantage of the crop in seasons 
where blight is a menace.

I realize that I have made some state
ments that may require statistics for 
proof and these I will now proceed to 
set forth.

Results of Experiments

Since 1928 we have conducted a ferti
lizer experiment with potatoes on the 
Jackson farm, near Colebrook, in north
ern New Hampshire. During the first 
two courses of the rotation the amounts 
of fertilizer as well as the amounts of 
the individual elements were varied. 
The results of the first years of this test 
have been reported in B e t t e r  C r o ps , 
but as they are apropos to this article 
the gist of our findings are here re
stated.

The use of a ton of 4-8-7 fertilizer re
sulted in an increase of 75 bushels of 
potatoes when compared with a half
ton application. Another 1,000 pounds 
of fertilizer over the ton application 
brought in but 38 bushels of potatoes. 
This would indicate that in amounts up 
to one ton the fertilizer was applied 
with a handsome profit, but that the 
economic limit lay somewhere between 
2,000 and 3,000 pounds, probably nearer 
the ton than the ton and a half appli
cation.

Omitting all the potash from the fer
tilizer in a 4-8-0 caused a decline in 
yield of 162 bushels per acre when com
pared with a 4-8-7, one ton in each case. 
Omitting the phosphorus in a 4-0-7 re
sulted in a decrease of 108 bushels, 
while leaving out the nitrogen in an 
0-8-7 resulted in a yield decline of only 
33 bushels per acre. The Green Moun
tain variety of potatoes was used in the 
years reported. It is interesting to note 
that the White Triumph, an early po
tato, was grown one year and this 
variety gave a larger decline for phos
phorus omission than for potash, sug
gesting varietal differences in fertilizer 
response. The principal point to note 
here, however, is that the potato crop 
is very sensitive to a lack of potash and
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phosphorus, much more so than for 
nitrogen, and a deficiency of either one 
may play havoc with yields.

In this test the elements were in
creased individual ly over the 4-8-7 
standard. The 4-16-7 plots gave an 
average increase of 39 bushels per acre, 
the 4-8-10 plots 25 bushels, while the

was continued as a standard treatment, 
but other treatments differed in the 
main from those in the original plan.

One of the 4-8-0 series was continued 
and these plots have shown an average 
annual yield decrease of 153 bushels 
per acre during the past 5 years. These 
plots were limed, however, and the

F e r tilise r  made th e d ifference in th is  c lo v er. 5 0 0  pounds o f  a 2 - 1 2 - 1 0  fe r t i lis e r  w ere applied  
broad cast at the  tim e o f  seeding down w ith oats and c lo v er in  1 9 2 8 .  T h e  land  had previously  grown 
two crops o f  p o tato es and had over a to n  o f  5 -8 -7  applied  p er a cre  ea ch  year (p H  o f  5 . 6 ) .  T he 
p ictu re  shows row en, th e  second cro p . T h e  p lo t on  th e  righ t had  no fe r t i lis e r  a t th e  tim e o f  
seeding down, only  resid u al fe r t i lis e r  le f t  fro m  p o tato es. T h e  p lo t w here c lo v er was plow ed un der 

( l e f t )  produced  1 1 .2  b a rre ls  m ore potatoes p e r a cre  th an  tim othy sod.

8-8-7 series came through with but a
7-bushel increase.

It was unfortunate that the potash in 
this test wasn’t increased to a 4-8-14. 
If it had been, doubling the potash 
would probably have given an equiva
lent increase to the doubled phosphoric 
acid plots. The interesting point, how
ever, is that in both cases the increase 
in potatoes paid a handsome profit, 
those being grown with extra phos
phoric acid costing, for fertilizer, about 
20/ per bushel, and for potash about 
1(V per bushel!

After the first two courses of the 
rotation on this field, the experiment 
was revamped, again in a 3-year rota
tion of potatoes, oats, and mixed hay. 
The 4-8-7, one ton per acre application,

clover in the hay crop grows much 
stronger here than on unlimed portions 
of the field, a factor which may be boost
ing yields to some extent over what 
they might show otherwise.

A new series introduced into this test 
at the time of change was one receiving 
a ton of 4-16-14 fertilizer. In this one 
the phosphoric acid and potash have 
both been doubled over the standard 
4-8-7 and the 5-year average increase for 
this series is in the neighborhood of 40 
bushels per acre. At current costs of 
materials these potatoes have been pro
duced at a cost of not much more than 
30  ̂ a bushel.

It is true that the yield variations on 
this field during the second period have 

( Turn to page 45)
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A Champion Farmer 
Knows His Soil

By Roscoe Fraser
Muck Crop Specialist, Agricultural Extension Service, Lafayette, Indiana

W H ITN EY K. GAST, Fulton 
County muck crops grower, 

was named “Indiana’s Champion Muck 
Crops Farmer” for 1938. This honor 
was bestowed upon him after a special 
committee had reviewed and analyzed 
the records of scores of progressive muck 
crops farmers scattered throughout the 
muck area.

“Whit,” as he is known to his hun
dreds of friends, was selected for the 
honor not for the points he may have 
made from the “free throw line,” but 
for the winning score he was able to 
pile up from the “field” through the 
use of good farm practices, including 
the proper analysis of fertilizer for each 
type of soil and crop.

To learn something of Whit’s per
formance last summer, we now turn to

the records on file at the Purdue Uni
versity Horticultural Department.

The “Distinguished Muck Farmer” 
grew 44 acres of hybrid corn that 
yielded slightly more than 104 bushels 
per acre on the best 5-acre plot, 10 acres 
of onions that yielded 900.59 bushels 
on the best acre to win for him the State 
Onion Championship, and 52 acres of 
potatoes that yielded 412.01 bushels on 
the best acre. Is it any wonder Whit 
was selected for that “master of muck” 
honor?

Naturally the question arises of how 
he managed his muck and the crops 
he grew on it. And, therein we find 
sound, practical, logical information as 
abundant as the crops he grew.

First of all, Whit, a Purdue School 
( Turn to page 40)
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Cotton Fertilizer Tests 
on Two Valley Soils

By 1. E. Miles Russell Coleman
Mississippi Agricultural Experiment Station, State College, Mississippi

IT  HAS truthfully been said that the 
Southeastern States have the poorest 

soils from the standpoint of plant-food 
nutrients of any important agricultural 
area in the United States. It can and 
should be added that it is probably the 
most adaptable area in the United 
States. By the proper use of lime, 
leguminous green-manure crops, com
mercial fertilizers, and proper mana
gerial practices, most of the important 
staple crops can be grown in this area. 
Such cannot be said of most of the 
other agricultural areas. It is of impor
tance to note that most of the factors 
necessary to adapt these soils to the pro
duction of crops originate within the 
same area. This is particularly true of 
phosphorus and lime. Enormous quan
tities of free nitrogen may be brought

into play by the proper use of legu
minous green-manure crops.

On the basis of the foregoing reason
ing, it is obvious that commercial fer
tilizers play an important role in crop 
production, and enormous quantities 
are used. Until recently the vast ma
jority of fertilizers used in the United 
States was used in the 11 Southeastern 
States. One agricultural leader from a 
high-producing vegetable area very 
aptly expressed the situation when he 
said, “We lose more fertilizer on the 
way to the field than most folks use.”

Applying large amounts of fertilizers 
is expensive, and must be based upon 
a knowledge of the needs of the crop 
and the soil concerned. Otherwise the 
practice that should be the saving grace 
of the situation may actually be the

Fig . 1— C otton  yields as affected  by 6 0 0  pounds o f  a 4 -8 -1 2  fe r t i lis e r  m ixtu re  ( l e f t )  as com pared  to
no fe r t i lis e r  trea tm en t ( r ig h t ) .

11
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F ig . 2 —-C o tto n  yields as affected  by in creasin g  potassium  fro m  2 4  to  3 6  to  4 8  pounds o f  potash per
a cre , read in g  fro m  le ft  to  rig h t.

thief in the night. Vast amounts of 
work are done by the experiment sta
tions in an attempt to secure this knowl
edge. The soils are many and varied, 
and consequently the fertilizers which 
are best for a given crop on one soil 
may not be best for the same crop upon 
another soil. Since there are hundreds 
of soils within the boundaries of our 
own State of Mississippi, it is practically 
impossible to determine the proper fer
tilizer for every soil in the State. This 
paper will discuss fertilizer treatments 
on two important soils.

Fertilizer rates and ratio tests under 
cotton have been conducted upon Lin- 
tonia silt loam and Ocklockonee fine 
sandy loam for the past 13 years. Lin- 
tonia is a second bottom soil of loessal 
origin and is well above the average in

productivity. Ocklockonee is also a val
ley soil, but is in general of coastal plain 
origin, and is about average in produc
tivity. This particular Ocklockonee 
soil, however, is a productive soil as 
shown in Table 1 on the unfertilized 
plot. The reason for its being more 
productive than the average Ocklocko
nee soil is due to its being surrounded 
by limestone hills, which no doubt have 
contributed very liberally to the fertility 
of the valley soil.

The test conducted upon Ocklocko
nee sandy loam was started in 1925. 
Very good response was secured from 
potassium treatments. Due to the good 
response, and in view of the fact that 
potassium treatments did not exceed 48 
pounds of K.O, the question was raised 
as to whether maximum response to

T a b l e  1— Y i e l d  o f  C o t t o n  T e s t  C o n d u c t e d  o n  O c k l o c k o n e e  S a n d y  L oam—
1925-1930

Yield in pounds of seed cotton per acre

Fertilizer Treatment 1925
600# 4 - 8 -8 .......................................  846
600 # 4 - 8 -6 .......................................  879
600 # 4 - 8 -4 .......................................  814
600 # 4 - 8 -2 .......................................  749
600# 4 - 8 -0 .......................................  548
600 # 4 - 8 -4 .......................................  786
600# 6 - 8 -4 ............    832
600# 4 - 6 -4 .......................................  783
600# 4 - 4 -4 .......................................  725
1200# 4 - 8 -4 ......................................  1,193
1800# 4 - 8 -4 ......................................  1,209
2400# 4 - 8 -4 ......................................  1,109
No fertilizer.............................................  560

1926
658
578
604
541
382
474
538
508
100
642
593
598
370

1927
1,569
1,517
1,455
1,288

931
1,346
1,381
1,405
1,387
1,718
1,687
1,757

877

1928
1,211
1,128
1,207

963
675
997

1,114
1,067
1,078
1,364
1,258
1,216

602

1929
977
949
916
720
399
730
800
771
690
867
909
777
395

1930
1,191
1,176
1,119

859
682

1,103
1,159
1,105
1,073
1,263
1,370
1,489

590

6-Year 
Average 
1,075 
1,038 
1,019 

853 
603 
906 
971 
940 
909 

1,175 
1,171 
1,158 

566
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Fig . 3 — C olton  yields as affected  by in creasin g  n itro gen  trea tm en ts fro m  2 4  to  3 6  to  4 8  pounds o f
n itro g en  per acre* read in g  fro m  le ft  to  rig h t.

potassium had been reached in the test. 
In order to ascertain this point, the 
potassium was increased after the first 
6 years. The treatments, as well as the 
fields for the first 6 years, are shown in 
Table 1. The treatments and yields 
from 1931 to 1938, inclusive, are shown 
in Table 2.

The data were analyzed statistically 
according to the method of Love. 
Analysis of Table 1 revealed that a dif
ference in yield of 108 pounds was re
quired to show significance. The un
fertilized plot had an average yield of 
566 pounds of seed cotton, which was 
about the same as the average for the 
State during the same period. All fer
tilizer treatments showed significant in
creases in yields over the unfertilized 
plot, except the 4-8-0 treatment, which

gave an increase of only 37 pounds over 
the unfertilized plot. When 2 per cent 
potassium (12 pounds of K l.O) was 
added, making a 4-8-2 treatment, an 
average increase of 251 pounds of seed 
cotton per acre was obtained. When 
4 per cent potassium (24 pounds of 
K 20 )  was added, a much greater yield 
was secured, the 4-8-4 treatment yield
ing 416 pounds more than the 4-8-0 
treatment. Further increases in potas
sium treatment failed to give significant 
increases over 4 per cent.

Phosphorus and nitrogen, being al
most universally used under cotton, 
were not entirely excluded from any 
fertilized plot, the minimum being 4 
per cent in both cases. The 4-6-4 treat
ment increased the yield only 31 pounds 
over the 4-4-4 treatment. When the

T a b l e  2 — Y ie l d  o f  C o t t o n  T e s t  C o n d u c t e d  o n  O c h l o c k o n e e  S a n d y  L o a m -
1931-1938

Yield in pounds of seed cotton per acre

Fertilizer Treatment 1931 1932 1933 1934 1935 1936 1937 1938
8-Year 

Average
600* 4 - 8 -1 2 . .............. 710 1.233 905 1,112 967 1,954 1,831 1,417 1,266
600* 4 - 8 -8 .................. 621 1.214 913 1.086 990 2,066 1,671 1,358 1,240
600* 4 -8 -6 .................. 647 1.169 861 1.049 950 2,102 1,608 1,435 1,233
600* 4 - 8 -4 .................. 678 1.064 827 1.023 914 1,865 1,394 1,404 1,146
600* 4 -8 -0 .................. 530 677 550 838 723 1,373 564 1,024 785
600* 8 - 8 -4 .................. 585 1.131 933 1,162 1.023 2,023 1,785 1,448 1,261
600* 6 -8 -4 .................. 612 1.314 884 1.125 990 1,878 1,801 1,454 1,257600* 4 -6 -4 .................. 645 1,356 857 1.185 960 1,867 1,867 1,375 1,264600* 4 -4 -8 .................. 629 1.342 877 1.178 944 t.874 1,895 1,420 1,270
1200* 4 -8 -8 .................. 630 1.347 987 1.184 1,132 1.610 2,005 1,371 1,283
1800* 4 -8 -8 .................. 432 1.281 982 1,037 1,155 1,647 2,091 1,171 1,225
2400* 4 -8 -8 .................. 464 1.213 813 1,100 1,115 1,370 1,768 979 1,103
N o fertilizer.................... 444 704 320 735 604 1,198 472 753 654
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phosphorus was increased to 4-8-4, how
ever, an increase of 110 pounds over the
4-4-4 treatment was secured. This 
barely comes within the limit required 
for significance.

Increasing the nitrogen above 4 per 
cent failed to give any increase at all.

Increasing the application of fer
tilizer above 600 pounds of 4-8-4 to 
1,200 pounds resulted in a significant 
increase, but even the value of the in
creased cotton from the 1,200-pound 
application is not great enough to pay 
for the cost of additional fertilizer. 
Further increases were of no value.

In 1931 the potassium treatments 
were increased. The results secured 
are reported in Table 2. When the data 
were analyzed, they were found to be 
very similar to those in Table 1. In this 
case, however, an average difference in 
yield of 171 pounds was required to 
show significance. The unfertilized 
plot had an average yield of 654 pounds, 
and the 4-8-0 plot yielded 131 pounds 
more, which is not sufficient to show 
any significance statistically. When 4 
per cent potassium was added, giving 
a 4-8-4 treatment, an increase of 361 
pounds was secured over the 4-8-0 treat
ment. Further increases in potassium 
treatments failed to give significant in
creases over the 4-8-4.

Increasing the phosphorus above 4 
per cent failed to give any increases.

Increasing the nitrogen above 4 per cent 
in the 4-8-8 treatment to an 8-8-8 re
sulted in an increase of only 21 pounds 
of seed cotton per acre. The same re
lation was found in the rates of appli
cation studies. The greatest increase 
over 600 pounds of 4-8-8 was secured 
with 1,200 pounds of 4-8-8, and it was 
only 43 pounds in this instance.

Showed Potash Deficiency

Fertilizer studies conducted upon this 
Held over a period of 14 years show it 
to be very deHcient in potassium for the 
particular crop concerned. The nitro
gen, phosphorus, and potassium studies 
are not absolutely comparable in that 
neither phosphorus nor nitrogen was 
entirely excluded from any treatment. 
As a matter of fact, increases in yields 
of seed cotton due to potassium treat
ments when 24 pounds of K aO were 
exceeded, were very small; just as was 
true of nitrogen and phosphorus. How
ever, when the 4-8-0 treatment is com
pared to the unfertilized plot and the
4-8-4 plot, it is conclusively shown that 
potassium was the limiting factor. Fig
ures 2, 3, and 4 show the yields of seed 
cotton as affected by increasing potas
sium, nitrogen, and phosphorus treat
ments. Figure 1 shows the difference 
in yields on an unfertilized plot com- 

( Turn to page 43)
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Why Southern Illinois 
Needs More Potash

By H . L. Garrard

Chicago, Illinois

T HE recommendation and use of 
more potash in fertilizer for 

southern Illinois are logical trends 
when considered from many angles. 
Depletion of the available potash in 
these acid, flat, poorly drained, gray 
silt loam soils has been indicated for 
some time by data from tests at soil 
experiment fields conducted by the 
University of Illinois.

The accompanying graph (fig. 1) 
shows the# corn-yield trends on the 
Ewing Soil Experiment Field from 
1910 to 1937 and indicates the rate at 
which potash deficiency is becoming a 
limiting factor. As early as 1920, about 
10 years after the lime and phosphate

treatments were started, the data show 
a distinct need for potash in the resi- 
dues-limestone-phosphate s y s t e m  of 
farming. The progressive changes in 
experimental results are logical in the 
light of the present knowledge of the 
potash exchange complex in soils.

The State experiments show that 
limestone must be applied first on these 
soils to enable the growing of legumes, 
before the need for phosphate or potash 
becomes very evident. Potash depletion 
is accelerated after liming for two rea
sons: (1 ) improved legume growth 
causes the general yield level to rise, 
thus requiring more plant food per 
acre, and (2 ) increased yields deplete 

the available p o t a s h  
faster by crop removals.

Organic m a t t e r  is 
normally very low in 
these light-colored silt 
loams. Sweet clover or 
other legumes, plowed 
down for supplying ni
trogen and organic mat
ter, improve the pro
ductive capacity in sev
eral ways. In the spring 
the flat fields are water
logged. Tile drainage is 
not possible because of 
impervious subsoils, and 
d r a i n a g e  is accom
plished by plowing in 
narrow lands, about 2 
rods wide, using the 
dead-furrows to carry 
off excess water. In ad-

F ig . 1*—C o rn  yield  trend s on Ew ing, I ll in o is , S o il E xp erim en t F ie ld , 
conducted  by  th e  U niversity o f  I ll in o is , 1 9 1 0 - 1 9 3 7 .  K e y : O =  no 
tre a tm e n t; L  =  l im e ; M — m a n u re ; P  — ro c k  p h o sp h a te ; K  — 
m u riate o f  potash  o r k a in it . (F ro m  rep o rt Ew ing S o il E xp erim en t 

F ie ld , U niversity  o f  I ll in o is , Ju ly , 1 9 3 8 . )
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dition to supplying nitrogen, turning 
under organic matter helps the mois- 
ture-control problem in two ways. First, 
a more porous soil drains earlier in 
the spring, and second, the additional 
humus conserves moisture for a critical 
dry period during the latter part of the 
season.

Many farmers have hit that unex
pected snag —  potash starvation —  just 
when they were becoming well satisfied 
with the success of their lime-legume 
program. But they often discovered the 
mistake a bit too late, usually not until 
a severe case of potash starvation 
showed up on a corn crop, with the 
typical, brown marginal firing of the 
leaves, weak stalks, and low yields of 
poor quality com.

Fertilizer demonstrations conducted 
in this territory over the past few years 
have shown very profitable returns from 
high-potash fertilizers on some farms, 
less profit on others. One must recall 
that each farm and field may represent 
a different level of fertility due to pre
vious treatments, similar to the various 
fertility levels attained by diversely 
treated plots at soil experiment fields. 
Each farmer’s problem is to determine 
the present stage of fertility of his soil 
so he may plan the next logical step.

A famous agronomic spot near Salem, 
Illinois, is “Poorland Farm,” formerly 
owned by Dr. Cyril G. Hopkins of the

University of Illinois 
and now operated by 
W. A. Hunter. Certain 
fields on this farm have 
developed severe cases 
of potash hunger on 
corn, wheat, soybeans, 
and sweet clover, fol
lowing a lime-legume- 
phosphate cropping sys
tem. Some of the re
sults from fertilizers are 
shown in the accom
panying data and photo
graphs (figs. 2, 3, 4).

“Poorland Farm” was 
purchased by Dr. Hop
kins in 1903 at $20 per 
acre, in order to show 

what could be done with these gray silt 
loams on tight clay. He successfully 
demonstrated for several years that by 
the use of limestone, sweet clover, and 
phosphates, these soils would produce 
satisfactory yields of corn and wheat. 
However, during the last several rota
tions the diminishing supply of avail
able potash cut the yields of crops 
severely.

Potash Increased Yield

The need for potash became apparent 
first on the corn crops. One of the first 
of the recent trials with potash was in 
the dry year of 1936. (See fig. 2.) Only 
60 pounds of 50%  muriate of potash 
per acre in the hill made the difference 
between very little corn and a fair yield 
of silage corn. In 1937, 125 pounds of 
0-8-24 fertilizer increased the yield from
22.1 bushels to 54.8 bushels, and im
proved the quality. The accompanying 
photo (fig- 3) was taken in 1938 when 
100 pounds of 0-8-24 raised the yield 
from 20.1 to 60.9 bushels per acre, in
creased the marketable corn from 80.3 
to 92.8 per cent, and increased the per
centage of erect stalks even following 
severe winds. These extreme increases 
from high-potash fertilizers are possible 
only where the available potash is very 
low.

Although wheat usually requires less
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potash than corn, on “Poorland Farm,” 
potash deficiency has been responsible 
for much poor quality wheat. In a fer
tilizer trial in 1938, 10 per cent extra 
potash made the difference shown in 
fig. 4, increasing the strength of straw, 
the total yields, and the test weight per 
bushel.

On still another part of “Poorland 
Farm” a whole field showed potash 
starvation. Sweet clover is usually con
sidered a “good feeder,” a crop which 
can extract from a fairly unfertile soil 
sufficient potash for its needs. Its abil
ity to gather phosphates and potash 
from the soil, along with nitrogen from 
the air, and making these plant foods 
available to the following crops, is one 
reason why sweet clover makes such an 
excellent soil-improving crop. So when 
the potash gets so low that sweet clover 
starves, the supply must be very low. 
It was probably this ability of sweet 
clover to “mine” potash from the soil, 
to be taken up by ensuing crops of corn, 
wheat, or soybeans, which eventually 
brought the potash supply of “Poorland 
Farm” soils to such a low stage.

On many other farms in the territory 
potash - containing fertilizers proved 
their worth in 1938. At the W. G. 
Emmerick farm near Wheeler, Illinois,

the 0-20-20 plot looked best early in the 
season, but 100 pounds of 0-8-24 gave 
the maximum yield of 57 bushels per 
acre, an increase of 25 bushels of corn 
with 11.7 per cent more marketable 
corn, and 30 per cent less down or lean
ing stalks. On Florent Cohorst’s field 
nearby, 100 pounds of 0-20-20 increased 
the yield from about 52.6 to 70.5 
bushels per acre, with 4 per cent more 
marketable corn and 18 per cent more 
erect plants.

Each Field Responded

A 125-pound application of 0-12-12 
netted Carl Shurtz near Waltonville, 
Illinois, 10 bushels of extra corn per 
acre, even though he had less than half 
a stand of corn, due to seed germina
tion difficulties. Edward Lacey of Kin- 
mundy broadcast 100 pounds of 50%  
muriate of potash before planting his 
corn, and received 9.9 bushels more 
corn per acre, with 4 per cent more 
marketable corn and 15 per cent less 
lodged stalks. This was on a field far 
from the barn and received little 
manure.

On another field Mr. Lacey had co
operated on a wheat fertilization trial.

(Turn to page 41)

F ig . 3« No fe rtiliz e r , 2 0 .1  b u sh e ls ; 1 0 0  pounds 0 -8 -2 4 ,  6 0 .9  bushels. P oorlan d  Farm , Salem , 111.,
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Good Grass Eases 
A Farmer’s Work

By Franklin P. Ferguson
Pennsylvania Agricultural Extension Service, State College, Pennsylvania

O SEN SIBLE farmer who has a 
piece of land in thrifty sod ever 

would think of plowing it up to grow 
other crops unless he seriously felt the 
need of exercise, according to J. W. 
White, soils technologist of the Penn
sylvania State College. And if the 
farmer happens to have an indolent 
feeling coupled with a desire for a 
greater income, the thing for him to do 
is to seed part of his cropland to grass. 
While the use of grain rotations and 
ensilage feeding should not be dis
couraged, he emphasizes, the economy 
of grazing should not be minimized.

To produce a 4-year rotation yield
ing 61 bushels of corn, 3,166 pounds of 
stover, 33.3 bushels of oats, 28.3 bushels 
of wheat, and 3,200 pounds of hay on 
a 4-acre field, 226 hours of man and 
horse labor are required at a cost of

$59.61, but the same 4 acres can be 
maintained in pasture after the grass 
is established with not more than 8 
hours of man labor costing $2.80.

While the labor spent on the pasture 
is much less than that spent on the 
rotation, a greater amount of total 
digestible nutrients is produced from 
each acre of grass, and this rule applies 
pretty generally to the whole of Penn
sylvania. Total digestible nutrients is 
a scientific way of saying “feed,” this 
high-sounding term being just as 
simple as a “stack of hay,” but some
what more exact. Digestible crude pro
tein, another term favored by scientific 
livestock feeders, refers to the chemical 
constituent most often wanting in 
farm-grown feed supplies.

On the basis of the yields indicated 
for the aforementioned 4 acres, 765

O nce ■ fa rm e r hag a th r if ty  stand o f  grass estab lish ed , he can  tu rn  h is  liv esto ck  ou t to  do th e work 
o f  harvestin g  the crop  fo r  h im . Ray S h o o k ’s G uernsey herd  o f  C larion  County, Pen nsylvan ia , seems 

to  b e  doing a sa tis fa cto ry  jo b  on im proved p asture .
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pounds of digestible crude protein and 
8,407 pounds of total digestible nutri
ents would be produced in the grain 
rotation exclusive of the oats and wheat 
straw. These figures are offered be
cause they represent the average pro
duction disclosed by Professor White 
in tests covering a long period of years 
on Dekalb, Volusia, and Westmoreland 
soils, the three most common types in 
the State. On the same basis, where 
complete fertilizers were used, 1,984 
pounds of crude protein and 8,536

pounds of total digestible nutrients 
would be produced on 4 acres of pas
ture, the grass supplying almost three 
times as much digestible crude protein 
as the field crops.

Calculated on the basis of these fig
ures, the labor cost necessary to grow 
a ton of digestible crude protein would 
be $178.22 for the rotation and $2.82 
for the pasture. In like manner, a ton 
of digestible nutrients would involve a 
labor cost of $15.94 for the rotation 

( Turn to page 43)

P o u n d s  p e r  A c r e  o f  D i g e s t ib l e  N u t r ie n t s  P r o d u c ed  on  a K e n t u c k y  B l u e g r a s s  
P a s t u r e  C o m pa r e d  w it h  an  E q u a l  A r e a  in  a  F o u r -y e a r  G r a in  R o ta t io n  o f  
C o r n , O a t s , W h e a t , an d  M ix e d  H a y

Average Results on Dekalb, Volusia, and Westmoreland Soils

Soil Treatment

L + P L + P K L + P K N Average

Total Field Weight of Crops—Rotation.......... 2,721 3,615 3,909 3,415
Total Field Weight—Pasture.............................. 2,307 2,763 3,992 3,021
Total Digestible Crude Protein—Rotation. . . 112 151 159 141
Digestible Crude Protein (excluding wheat

and straw)............................................................. 91 121 125 112
Total Digestible Crude Protein—Pasture.. . . 212 344 496 351
Total Digestible Nutrients— Rotation............. 1,335 1,783 1,929 1,682
Total Digestible Nutrients (excluding wheat

and straw)............................................................. 891 1,209 1,248 1,116
Total Digestible Nutrients—Pasture................ 1,233 1,477 2,134 1,615

An acre  o f  P en nsylvan ia sod w ill p rod u ce m ore d ig estib le  n u trien ts  ( fe e d )  annually  th an  an acre  o f 
land in  an ord in ary  grain  ro ta tio n  a t a  fra c tio n  o f  the  la b o r co st. W a lter P . S m ith , Ju n ia ta  C ounty9 

P en nsylvan ia , is g e ttin g  a p iece  o f  lan d  ready fo r  sow ing.



There Is No Substitute 
for Soil Fertility

By William A. Albrecht
Missouri College of Agriculture, Columbia, Missouri

C R O P  growth depends on the 
usable stock of plant nutrients in 

the soil, or on that made available dur
ing the growing season. Crop rota
tions represent good soil management 
because they lessen the rate of plant 
nutrient depletion from the soil. 
Legume crops and grass sod covers are 
considered particularly effective in this 
respect because of the slower rate of 
soil nitrogen exhaustion in the former 
and because of the partial return of the 
nutrients to the field as animal drop
pings in the latter. Considered then 
purely from the crop-combination view
point, one can readily reason that any 
approach toward constant legumes or 
constant grass cover will approach sat
isfaction in terms of lessened soil de
pletion.

The short rotations of the cereals 
with newer legumes and the lessened 
soil tillage that have become popular in 
Missouri are built, in part, on this rea
soning. A barley-lespedeza combina
tion is 50 per cent legume, for example. 
Their satisfaction, however, is not in 
the crop combination without soil treat
ment. It must take into consideration 
the facts, (a) that a soil is being ex
hausted by any crop order or arrange
ment under soil management that dis
regards fertility return; (b) that 
legumes are ravenous consumers of 
calcium, magnesium, phosphorus, po
tassium, and others; (c) that they are 
nitrogen fixers rather than only soil 
nitrogen consumers when generously 
supplied with calcium and the other 
essential soil bases; and (d) that grass 
sod or non-leguminous crops, as well

as legumes, are becoming less effective 
for their own preservation, or for for
age feed production under increasing 
soil acidity, or, rather, base deficiency. 
In our present desire for more sod cover 
and more legumes, especially those 
growing on less fertile soils where we 
are expecting them to demonstrate their 
soil-saving results, we may well recog
nize many soils too low in calcium, 
phosphorus, and other nutrients before 
these crops can get even a “toe hold” 
in rejuvenating effects on the land.

Rotation Is Not Enough

The short rotation combinations of 
the cereals, barley or wheat with the 
more popular legumes, such as soy
beans, Korean lespedeza, or possibly 
sweet clover, have been recently 
adopted for their soil cover value and 
their pasture extension over the main 
portion of the calendar, Their provo
cation of discussion of the subject of 
rotations has brought with it a recog
nition of the need for fitting crops to 
the fertility of the soil as well as into 
a particular rotation, or crop sequence. 
Soil fertility depletion has brought us 
to wheat and barley, in the place of 
oats, as nurse crops for legumes. This 
is true because the former two draw 
much of their needed nutrient supplv 
in their young growth in the fall of 
the preceding year and lessen competi
tion with the young legume during its 
first and the cereal harvest year. The 
oats are the poorer nurse crop, because 
they “get there first,” so far as fertility 
is concerned, in the same season as the

2 0



F e r tilis e r  re flects  its  e ffects on b arley  by e a r lie r  m atu rity , b e tte r  qu ality , and larg er gra in  y ields. T he 
p lo t shown at th e  top  was n o t fe r tilise d , th e  p lo t a t th e  b o tto m  received  a p p lica tio n s o f  a 5 -1 0 -5

fe r t ilis e r .

legume. They stay on well into the 
summer and make it difficult for 
legumes to succeed in the soil already 
sapped before they get underway at 
their delayed and possibly dry season. 
This shift to nurse crops that get off 
the land early is acceptance of the evi
dence of crop competition for a fertility 
that is getting too low to support both 
crops at the same time. It commonly 
places the blame on factors other than 
the soil, such as the seed or the season. 
The same declining fertility that has 
been too low for two crops at the same

time has not only been obliterating the 
legume completely, but has also been 
lessening the productivity of the cereal, 
or non-legume, crop itself.

Fertilizers have been recognized as 
a serious need for the cereals. Super
phosphate on wheat has been a safe in
vestment in most parts of Missouri and 
has extended its effectiveness by estab
lishing the legume nursed by the wheat. 
Now that drilling fine limestone with 
the wheat for clover the next spring 
shows liming beneficial on the wheat 
in the fall, as well as on the clover the
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succeeding year, we may remind our
selves that superphosphate of the past 
contained so much calcium that this 
element was perhaps doing much of 
the benefit for which phosphorus was 
getting the entire credit.

The graminiae, or grass family, on 
many of our soils respond to the cal
cium in limestone more than antici
pated. Oats reflect the effects of lime 
additions in their growth, and even 
corn demonstrates the influence. Lime
stone serves to mobilize the nutrients 
into the plant. Fertilizers alone on corn 
mobilized phosphorus into the crop 
only one-third as effectively as when 
used in conjunction with limestone, ac
cording to chemical studies of the crop.

Parallel with the increase of phos
phorus went an increase of calcium in 
the fodder crop. Barley, used exten
sively in conjunction with lespedeza, 
also reflects the beneficial influence of 
the phosphate and limestone treat
ments. Its earliness makes it the best 
of all nurse crops to draw its fertility 
the preceding season and leave a liberal 
supply for the lespedeza after the bar
ley harvest. These cereal crops reflect 
the effects, particularly in composition 
of their forage, of the lime and phos
phates to remind us that, in arranging 
rotations, the fertility of the soil may 
be a factor to determine the crop effi
ciency as well as the crop choice. They 
tell us that we cannot escape the fer
tility shortage by offering substitute 
crops.

Legumes Need Fertilizers

Fertilizers for the legume in the rota
tion tell the same story as for the cereals, 
only with more emphasis. In our search 
for legumes which manage to grow on 
thinner soils, those so found must do 
so at a lower rate of fertility consump
tion by giving correspondingly lower 
yield rates, or smaller offering in the 
lower concentration of feed nutrients 
in the forage. Of course, lowered levels 
in all these are still better than complete 
crop failure.

Less calcium concentration in the 
legumes because of its depletion from 
the soil means less phosphorus mobil
ized into the plant. It means lowered 
concentration of protein in the forage, 
the tonnage yield of which means less 
protein yield per acre. So when these 
legumes make tons, it is well to appre
ciate the need for some test by which 
we can learn whether they are rich 
enough in such ash constituents as lime, 
phosphorus, potassium and others, or 
whether they are giving protein and 
items that do more than merely distend 
the consuming animals’ paunch.

Maintaining Feeding Value

Declining soil fertility is reflected in 
natural vegetation by lowered yields 
within the same plant kind, or its dis
appearance and the incidence of such 
other kinds as can grow by using less 
nutrients from the soil. Such as make 
their advent into—and maintain them
selves in—the ecological array at the 
lowest soil fertility level may be ex
pected to be of low concentration in 
protein and ash. They must then be 
of low feed value as suggested by their 
refusal as forage by wild animals. The 
declining calcium, in particular, in con
junction with a moderately constant 
potassium level suggests the shift from 
the proteinaceous to woody plant com
position even within the legumes. The 
same is indicated for the non-legumes 
to the point where wood production by 
trees may represent the extreme in cal
cium reduction in the calcium-potas- 
sium ratio. Naturally such also repre
sents the lowest feed value as forage.

In disregarding soil fertility decline, 
represented by the large calcium deple
tion to give a narrowed calcium-potas- 
sium ratio, we are in danger of accept
ing forages of lower protein and lower 
mineral content irrespective of the crop 
combination into rotation schemes. 
Crops in short rotations, like any others, 
respond to soil treatments and are no 
escape from the facts that soil treat
ments can be beneficial to them,
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The little fellows always get 
the hardest end of the deal.



The range of young men’s “fan
cies” include work and play.





We Are Changins Statistical reports show that 
the public is becoming vita- 

TT>k ♦ min conscious. Important
v  TUI TP 1 v ll  shifts are taking place in our

national diet. Among such 
changes is an increase in the 

consumption of citrus fruit. According to O. E. Baker and A. B. Genung of the 
Bureau of Agricultural Economics in U. S. Department of Agriculture Miscel
laneous Publication No. 267, “A Graphic Summary of Farm Crops,” March 1938, 
the consumption of citrus has increased from about 10 pounds annually at the 
beginning of the century to more than 40 pounds, on the average, during the last 
5 years. This is in comparison with a per capita consumption of about 60 pounds 
of apples during the last decade, which is a decrease from between 70 to 120 
pounds a year during the pre-war years, varying with the season. Thus we still 
eat more apples than citrus, but the citrus consumption is increasing.

The reason for this is that apparently the marketing organization for citrus 
fruit has kept the market continually supplied throughout the year and has made 
the public aware of the vitamin content and other advantages of citrus fruit. The 
per capita consumption of oranges has increased fourfold in the third of a cen
tury, and of grapefruit from almost nothing to nearly io pounds. Consumption of 
grapes and prunes has also increased, while the per capita consumption of peaches 
has remained more or less stationary, except for fluctuations from year to year.

We are eating a lot more lettuce, spinach, and other green leafy vegetables. The 
authors estimate that between 1920 and 1930 there was an increase of 350 per cent 
in carlot lettuce shipments and a 240 per cent increase in the shipments of spinach. 
Carlot shipments of carrots increased 670 per cent during the decade; string beans 
540 per cent; celery 180 per cent; cauliflower 160 per cent; but cabbage only 9 
per cent.

‘‘Totaling all vegetable shipments, except potatoes and sweet potatoes, it ap
pears that there has been an increase during the decade of about 100 per cent. 
Recalling the 27 per cent increase in urban population, it appears that consump
tion of the vegetables per person in the cities increased around 60 per cent. But for 
the leafy vegetables the increase in consumption per person was about 120 
per cent.”

While this is a move in the right direction, it is still doubtless true that the 
population as a whole does not yet eat enough citrus, apples, fruits in general, or 
green leafy vegetables. It is to be hoped, therefore, that this trend will continue.

In line with this shift in the national diet, more and more attention by agricul
tural authorities all over the country is being given to the economical production 
of quality fruits and vegetables. Many States and Provinces in Canada now main
tain experiment stations, with highly trained staffs, devoted exclusively to vege
table and fruit production. Many of the stations are nationally known for con-
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tributions in solving the problems of such production. New stations are being 
established, and new and more intensive lines of work are being undertaken.

Prominent among such problems is the proper nutrition of vegetable and fruit 
crops. On all too many soils plant evidences of nutrient deficiencies are being 
noted in the crops grown. Such deficiency symptoms include potassium, phos
phorus, boron, manganese, iron, zinc, copper and magnesium. But as a result 
of patient experimental and research work, the nutrition of crops is becoming 
much better understood. This information passed on to the farmer and the 
fertilizer trade is encouraging the use of fertilizers better fitted to meet the needs 
of soils for the production of high yield and good quality crops.

Fundamental to the health and well-being of the nation is the research of highly 
specialized truck and fruit stations all over the country. Such work deserves 
all the financial support that can be given it.

oooooo
IT * The sympathy of national and international ̂ JL1 pm an scientific circles is being extended the State

of New Jersey in its great loss occasioned by 
the passing of Dr. Jacob Goodale Lipman, April 19. On leave of absence from his 
arduous duties as dean of the New Jersey College of Agriculture and director of 
the State Agricultural Experiment Station, Dr. Lipman’s health had shown gradual 
improvement since early March until he suffered the fatal heart attack in his sleep.

Dr. Lipman’s long and unselfish interest in the scientific principles underlying 
agriculture and his untiring efforts to bring them into effect for the betterment of 
the world are a matter of record. After his schooling, he was called upon in 1901 
to organize at Rutgers a department of soil chemistry and bacteriology, the first of 
its kind in the country. The next decade saw the name of Lipman gain ever- 
widening prominence.

Clinging steadfastly and with extraordinary foresight to the highest ideals of 
public service which he felt were in the interest of consumers as well as farmers, 
Dr. Lipman gathered around him a capable staff to whom he gave a free hand 
to pursue their various lines of work. Meanwhile, he gave unstintingly of his time 
to public service in an ever-broadening field. Honors were heaped upon him not 
only as an agriculturist but also as a humanitarian. He was sent to Europe as an 
American delegate to the World’s Dairy Congress, the International Institute of 
Agronomy, the International Congress of Soil Science, of which he was one of the 
organizers and first president, and similar gatherings.

Columbia .University awarded him the Chandler Chemistry Medal in 1934 for 
his contributions to agricultural chemistry. He was founder and editor of “Soil 
Science,” contributing editor of technical publications in many lands, and an hon
orary member of the National Academies of Sweden, Czechoslovakia, Italy, and 
France. Dr. Lipman served a term as president of the Association of Land Grant 
Colleges and Universities, collaborated on the President’s Science Advisory Board, 
National Resources Board, Rural Resettlement Administration and Soil Conserva
tion Service. He served in important capacities on many of New Jersey’s welfare 
and scientific organizations.

Among the tributes being paid, in which we and our readers can sincerely 
concur, are those of Secretary Henry A. Wallace, “Agricultural science and educa
tion throughout the world suffer a heavy loss in the death of Dean Lipman,” and 
of James T . Jardine, “The death of Dr. Lipman removes an outstanding personality 
in the administration of experimental research as well as in the development of 
American agriculture through education and extension. . . . His leadership has 
been unique and substantial.”



This section contains a short review of some of the most practical and important bulletins, and lists 
all recent publications of the United States Department of Agriculture, the State Experiment Stations, 
and Canada, relating to Fertilizers, Soils, Crops, and Economics. A file of this department of B E T T E R  
CROPS W ITH PLANT FOOD would provide a complete index covering all publications from these 
sources on the particular subjects named.

Fertilizers

5 Of the small fruits grown in Canada 
the strawberry is most important be
cause of its wide range of adaptability. 
According to Dominion Horticulturist 
M. B. Davis, et al., in Dominion of 
Canada Department of Agriculture pub
lication 621, Farmer’s Bulletin 63, “The 
Strawberry and its Cultivation in Can
ada,” recent census returns on produc
tion and value by Provinces indicate a 
widespread distribution of this culti
vated fruit from coast to coast. Straw
berry production is popular not only 
from a commercial standpoint, but it is 
especially desirable for the home garden 
in parts of Canada where it is difficult 
to grow many edible fruits.

A thoroughgoing discussion of the 
principal phases of strawberry culture 
and also information on the common 
strawberry insects and diseases with 
proper control measures is given in the 
above publication. Among the prob
lems clarified is that of faulty nutrition. 
Several colored plates portraying foliage 
symptoms of deficiencies of nitrogen, 
phosphorus, and potash accompany the 
descriptions of plant symptoms which 
aid in the identification of nutritional 
disorders. These depict the autumn 
tints that indicate the fertilizer require
ments. The publication informs the 
reader that it is seldom one cannot find 
a few tinted leaves in late summer or 
early fall, but these should not cause 
worry unless very prevalent and accom
panied bv poor growth.

Since the crop ordinarily occupies the 
land at least two seasons, it is rather 
exacting in its requirements for humus,

which is important for the retention of 
moisture and the liberation of plant 
food. Humus is supplied by green ma
nure crops and manure. The authors 
state that where manure is difficult to 
procure it is possible to maintain both 
the humus and plant-food content of the 
soil by the use of green manure crops 
and fertilizers.

Fertilizer recommendations that have 
a broad application may consist of 20 to 
25 tons of barnyard manure applied at 
least a year ahead of planting, supple
mented with 200 to 250 pounds of 4-8-10 
per acre. Two applications of nitrate of 
soda or its equivalent should be applied 
to the plants late in August or early Sep
tember. If manure is not available, the 
green manure crop should be supple
mented with from 200 to 250 pounds of 
muriate of potash and 300 to 400 pounds 
of superphosphate per acre broadcast 
before planting. Some form of nitro
gen may be used a month after planting 
with the main application given in the 
early fall. The 4-8-10 analysis at the 
rate of 600 to 800 pounds per acre may 
be applied just before planting where 
liberal amounts of manure are not avail
able.

Other cultural practices, such as prep
aration of the soil, planting, care of the 
young and renewing old plantations, 
selecting varieties, etc., are given.

“Basic Slag as a Source o f Phosphorus and 
Calcium for Louisiana Soils," Agr. Ext. Serv., 
University, La., Ext. Cir. 176, Sept. 1938, R. A. 
Watson.

“Commercial Fertilizers, Commercial Feeds, 
and Agricultural Liming Materials," Agr. Exp. 
Sta., State Inspec. Serv., College Par!{, Md., 
Control Series, No. 169, Jan. 1939.
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"Fertilizer Recommendations for 1939-40,” 
Agr. Ext. Serv., East Lansing, Mich., Ext. Bui. 
159, Feb. 1939.

"A Summary of Nitrogen, Phosphorus, and 
Potash Experiments in the Yazoo-Mississippi 
Delta,” Agr. Exp. Sta., State College, Miss., 
Service Sh. 262, fan. 5, 1939.

"Fruit Notes,” Agr. Ext. Serv., Burlington, 
Vt., Jan. 9 and 30, 1939.

Soils

J  Soil fertility investigations in Pennsyl
vania until 1916 were confined largely 
to the well-known Jordan Soil Fertility 
Plots at State College, which were origi
nally laid out in 1881. Located on Ha
gerstown soil, these extensive investiga
tions were applicable to the most fertile 
crop land of the State typical of a com
paratively small area in the limestone 
valley sections. In order to obtain per
tinent data on the soil fertility require
ments of soils representative of large 
areas of less fertile farmland, the Penn
sylvania Agricultural Experiment Sta
tion established a series of outlying ex
periments in 1916 on what is termed the 
Dekalb soil near the mountain town of 
Snow Shoe, with a similar plan of inves
tigation to that pursued on the Jordan 
series.

A comprehensive discussion of the 
results obtained from 20 years’ study at 
Snow Shoe is given in Station Bulletin 
370, entitled “Fertility Studies on De
kalb Soil and Their Application to 
Farmland in Pennsylvania,” by J. W. 
White, F. J. Holben, C. D. Jeffries, and 
A. C. Richer. Important conclusions per
taining to the application of these find
ings are provided in the bulletin. These 
refer to the comparative values of differ
ent forms and amounts of commercial 
fertilizers, lime, and manure in the pro
duction of crops in a 4-year rotation of 
corn, oats, wheat, and hay, and the most 
economical soil treatment for the devel
opment and maintenance of a perma
nent Kentucky bluegrass pasture.

The Dekalb soil group comprises 43.7 
per cent of the entire State land area. 
The area under study at Snow Shoe is 
representative of the most depleted crop 
land found in Pennsylvania. According

to the data secured from these investiga
tions, continuous cropping without re
turning sufficient plant food is the logi
cal explanation for the extreme poverty 
exemplified by the Snow Shoe type of 
farming. Results of this work empha
size that this soil when properly limed 
and fertilized is capable of profitable 
crop production comparable with the 
average yields of the State. It is stated 
that “sub-marginal” farming rather than 
sub-marginal land is mostly responsible 
for the low rating of this land.

Because of severe winter-killing of 
wheat on this soil, a rotation of oats or 
spring barley, mixed clover and timothy, 
and corn is recommended rather than 
the 4-year grain rotation. On the best 
phase of Dekalb in the south central 
and southern sections, the 4-year grain 
rotation may be followed. Lime, fer
tilizer, and manure are necessary for 
best results on these crops and also in 
establishing pastures. Detailed recom
mendations for fertilizing under differ
ent conditions are given.

A large area of the Dekalb soils group 
is devoted to pasture, and the authors 
give considerable attention to pasture 
fertilization. The relative crop-produc
ing values of P, K, and N for the pas
ture investigations were found to be: 
P, 60; K, 20; and N, 20.

The total estimated value of corn, 
oats, wheat, and mixed hay produced 
annually on the Dekalb crop land of 
the State is $19,808,878. On the basis 
of the yields secured at Snow Shoe, the 
systematic use of commercial fertilizers, 
agricultural lime, and utilization of ani
mal manure, if applied to the four crops 
studied, would raise the estimated value 
to $27,393,509, or an increase of 38 per 
cent.

"The Water-culture Method for Growing 
Plants Without Soil,” Agr. Exp. Sta., Berkeley, 
Calif., Cir. 347, Dec. 1938, D. R. Hoagland and 
D. L. Arnon.

"Lime and Gypsum in Agriculture,” Dept, 
o f Agr., British Columbia, Canada, Sten. Cir. 
16, Oct. 1938.

"The Sand Culture o f Seedlings and Mature 
Plants,” Agr. Exp. Sta., New Haven, Conn., 
Cir. 129, Feb. 1939, A. A. Dunlap.

"Soil Tests for Need of Lime and Phos
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phate,” Agr. Ext. Serv., Lexington, Ky., June 
1938, P. E. Karrakjer.

“Rapid Soil Tests,” Agr. Ext. Serv., Lexing
ton, Ky., June 1938, P. E. Karrakjer.

"Terracing with Copeland’s Soil Erosion 
Index System,” Agr. Ext. Serv., State College, 
Miss., Ext. Bui. 101, Nov. 1938, J. T. Copeland 
and L. O. Palmer.

"Soil Survey, Allen County, Kansas,” U. S. 
D. A., Washington, D. C., Series 1935, No. 2, 
Nov. 1938, W. I. Watkins, W. H. Metzger, and 
J. R. Latta.

"Soil Survey o f Hayes County, Nebraska,” 
U. S. D. A., Washington, D. C., Series 1934, 
No. 11, Nov. 1938, L. A. Brown.

"Soil Survey, Carteret County, North Caro
lina,” U. S. D. A., Washington, D. C., Series 
1935, No. 3, Nov. 1938, S. O. Perkins, M. W. 
Beck, E. F. Goldston, J. A. Sutton, and William 
Gettys.

”Soil Survey, Franklin County, Pennsylva
nia,” U. S. D. A., Washington, D. C., Series 
1932, No. 31. Nov. 1938, Howard William 
Higbee, R. R. Finley, R. S. Long, and J. C. 
Bryant.

“Soil Survey, Williamson County, Texas,” 
U. S. D. A., Washington, D. C., Series 1934, 
No. 10, Nov. 1938, E. H. Templin, A. H. 
Bean, J. W. Huckabee, Jr., Leslie H. Smith, 
and M. H. Layton.

Crops

5 E. C. Westbrook, in Extension Bulle
tin 469 entitled “Cotton Culture in 
Georgia,” presents the “A-B-C’s” of 
growing Georgia’s basic agricultural 
crop. Written in popular style, this 
very practical publication gives complete 
information on cotton production from 
soil preparation and planting to the time 
the crop is stored and marketed. Many 
appropriate illustrations add a great deal 
to the subjects discussed.

Georgia is noted for many important 
crops, but the annual average cash in

come from cotton alone is more than the 
combined annual cash income from all 
other crops produced in the State, in
cluding livestock. The author stresses 
the fact, however, that the income from 
a few acres of cotton, regardless of yield, 
will not be sufficient to support the farm 
or farm family. Cotton has an impor
tant place in the scheme of farming 
operations in this State, but no farmer 
can afford to depend upon this one crop 
as the sole source of cash income.

To grow cotton profitably it has be
come increasingly necessary to obtain 
high acre yields which lower the produc
tion cost per pound. The yield must be 
produced at a reasonable unit cost. This 
means the selection of land best suited to 
cotton, judicious use of fertilizer, plant
ing of adapted varieties of pure seed, 
good soil management, an intelligent 
fight against insect pests, and the effi
cient use of labor and equipment. The 
purpose of this bulletin is, therefore, to 
help Georgia farmers produce better 
quality cotton at a low cost of produc
tion. The publication brings together in 
a single volume a summary of years of 
experience gained by the experiment 
stations, agricultural colleges, extension 
specialists, and successful farmers in the 
never-ceasing effort to make cotton pro
duction more profitable.

“A Study o f the Oat Nematode,” Ontario 
Dept, o f Agr., Toronto, Ontario, Canada, J. 
Laughland.

“Division of Illustration Stations, Progress 
Report 1934 to 1937, Part 1, Prince Edward 
Island, Nova Scotia, New Brunswick, Quebec, 
and Ontario,” Dept, o f Agr., Dom. o f Canada, 
J. C. Moynan.

C ereal fe r t ilis e r  te st p lo ts, U niversity  o f  M issouri, So u th  F arm s, M issouri.
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"Mushroom Culture," Dept, o f Agr., Dom. 
o f Canada, Pub. 638, Cir. 139, Dec. 1938, 
H. T. Giissow.

"Colorado Farm Bulletin," Agr. Exp. Sta., 
Fort Collins, Colo., Vol. 1, No. 1, Jan.-March 
1939.

"Golden Anniversary Report for the Fiscal 
Year Ending June 30, 1938," Agr. Exp. Sta., 
Gainesville, Fla.

"Papaya Production on Oahu," Agr. Ext. 
Serv., Univ. o f Hawaii, Honolulu, Hawaii, Ext. 
Cir. 2, Feb. 1939.

"1938 Iowa Corn Yield Test," Agr. Exp. Sta., 
Ames, Iowa, Bui. 379, Feb. 1939, Marcus S. 
Zuber and Joe L. Robinson.

"Ninth Biennial Report o f the Director, 
Fiftieth Anniversary Issue for the Biennium 
July 1, 1936 to June 30, 1938," Agr. Exp. Sta., 
Manhattan, Kan., 1938.

"Kentucky Fruit Notes," Agr. Exp. Sta., 
Lexington, Ky., Vol. 1, No. 7, March 1939.

"Production o f Easter Lily Bulbs in Louisi
ana," Agr. Exp. Sta., University, La., Cir. 22, 
Jan. 1939, Fred D. Cockran and D. L. Gill.

"Bur Clover, a Popular Winter Legume in 
Louisiana," Agr. Exp. Serv., University, La., 
Ext. Cir., 175, Oct. 1938, R. A. Wasson.

"The Fifty-first Annual Report o f the Uni
versity o f Maryland Agricultural Experiment 
Station 1937-38," Agr. Exp. Sta., College Park, 
Md., Vol. 51, 1937-38.

"Fruit Notes," Agr. Ext. Serv., Amherst, 
Mass., Nov. and Dec. 1938, Jan. and Feb. 1939, 
W. H. Thies.

"The Massachusetts Commercial Vegetable 
Grower," Agr. Ext. Serv., Amherst, Mass., Jan. 
1939.

"The Quarterly Bulletin," Agr. Exp. Sta., 
East Lansing, Mich., Vol. 21, No. 3, Feb. 1939.

"A Resurvey o f the Demonstration Prairie 
Shelterbelts in Minnesota," Agr. Exp. Stat., St. 
Paul, Minn., Bui. 337, Dec. 1938, Henry L. 
Hansen and Henry Schmitz.

"A Compilation o f Information on Kudzu," 
Agr. Exp. Sta., State College, Miss., Bui. 326, 
Jan. 1939,1. E. Miles and E. E. Gross.'

"Mississippi Farm Research," Agr. Exp. Sta., 
State College, Miss., Vol. 2, No. 3, March 15, 
1939.

"The Agricultural Extension Service, Mis
souri College o f Agriculture; Annual Report 
for 1938,” Agr. Ext. Serv., Columbia, Mo., Cir. 
400, Feb. 1939.

"List o f Publications," Cornell Univ. Agr. 
Ext. Serv., Ithaca, N. Y., Bulletin. 47, Revised 
Feb. 1939.

"Bimonthly Bulletin," Agr. Exp. Sta., Fargo, 
N. Dak;  Vol. 1, No. 4, March 1939.

"51st Annual Report o f the Pennsylvania 
Agricultural Experiment Station for the Fiscal 
Year Ended June 30, 1938," Agr. Exp. Sta., 
State College, Pa., Bui. 367, Oct. 1938.

"Fifty-first Annual Report o f the South 
Carolina Experiment Station of Clemson Agri
cultural College, for the Year Ended June 30,

1938," Agr. Exp. Sta., Clemson, S. C., Dec.
1938.

"Making High Quality Hay," Agr. Ext. Serv., 
Knoxville, Tenn., Ext. Pub. 216, Jan. 1939, 
H. E. Hendricks.

"Pointers for the Small Orchardist," Agr. 
Ext. Serv., Knoxville, Tenn., Pub. 150, Jan.
1939, W. C. Pelton.

"A Pasture Program for Tennessee Farms," 
Agr. Ext. Serv., Knoxville, Tenn., Pub. 217, 
Jan. 1939, H. E. Hendricks.

"Pasture Improvement in the Gulf Coast 
Prairie o f Texas," Agr. Exp. Sta., College Sta
tion, Brazos County, Tex., Bui. 570, Jan. 1939, 
R. H. Stansel, E. B. Reynolds, J. H. Jones.

"Fiftieth Annual Report 1937," Agr. Exp. 
Sta., College Station, Brazos County, Tex.

"Department of Agriculture-lmmigration of 
Virginia," Richmond, Va., Bui. 367, Feb. 1939.

“Forty-eighth Annual Report for the Fiscal 
Year Ended June 30, 1938,” Agr. Exp. Sta., 
Pullman, Wash., Bui. 368, Dec. 1938.

"Vegetative Composition, Density, Grazing 
Capacity and Grazing Land Values in the Red 
Desert Area,” Agr. Exp. Sta., Laramie, Wyo., 
Bui. 229, July 1938, A. F. Vass and Robert 
Lang.

"Why Fruit Trees Fail to Bear," U. S. D. A., 
Washington, D. C., Leaf. 172, Feb. 1939, H. P. 
Gould.

"Plum and Prune Growing in the Pacific 
States," U. S. D. A., Washington, D. C., Farm
ers’ Bui. 1372, C. F. Kinman.

"List o f Available Publications o f the United 
States Department o f Agriculture," U. S. D. A., 
Washington, D. C., Misc. Pub. 60, Jan. 2,1939, 
Fred L. Zimmerman and Phyllis R. Read.

"Index to Publications o f the U. S. Depart
ment of Agriculture 1931-1935," U. S. D. A., 
Washington, D. C., 1937, Mary A. Bradley.

Economics

5 Bulletin 286, “Some Trends in Utah’s 
Agriculture,” by Walter U. Fuhriman 
is a rather complete presentation of the 
economic aspects of Utah’s agriculture. 
Tables showing the intensity of crop 
and livestock production, trends in 
yield, size of farm, total production, 
acreage of crops harvested, numbers of 
livestock, intensity of production, prices, 
income, and size of farm are included. 
The data are illustrated with numerous 
interesting charts.

Beginning in 1933 there was a sharp 
drop in the crop acreage harvested in 
Utah, but since 1935 increases have 
occurred. However, the drop was not 
quite as great as in the United States 
as a whole, and the increase since 1934
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has been greater than for the United 
States as a whole. Since about 1920 the 
numbers of beef cattle have shown a 
tendency to decrease. There has been 
a gradual decrease in the numbers of 
horses and mules, but the numbers of 
dairy cattle have increased almost stead
ily since 1870. Numbers of sheep have 
fluctuated with the cycle without much 
sign of a definite trend. Since 1935 the 
total numbers of all livestock have re
mained about 5 to 10% below the 1926- 
31 average.

The intensity of crop production in
creased about 15% from 1910 to 1920 
then decreased about 15% during the 
next 10 years. During recent years the 
intensity of crop production has been 
only slightly more than in 1910. Crop 
yields in Utah have fluctuated rather 
widely, and the fluctuation seems to 
have been influenced mostly by the 
annual precipitation. In the 7-year 
period, 1931-1937, yields were lower 
than for any like period in 50 years. 
Since about 1926 there has been little 
change in the production of livestock 
products per animal unit. Up to that 
time there was a tendency to increase. 
There was an upward trend in the total 
production of crop and livestock prod
ucts until the late 20’s, but since 1930 
the production has averaged about 14% 
below that of the previous 7 years. This, 
coupled with lower prices, has resulted 
in an average cash income from crops 
and livestock of only 60% of the 7 pre
ceding years. In recent years there has 
been a definite tendency towards a re
duction in the size of the average farm 
in Utah, which, together with the low 
prices for farm products, lower yields, 
and failure to maintain the intensity of 
production, has materially reduced the 
average cash farm income.

5 “Fertilizer Statistics for Texas, 1926- 
1938” is an extremely interesting publi
cation of the Texas Agricultural and 
Mechanical College, especially from the 
standpoint of those interested in fer
tilizer consumption. The Bulletin, No. 
572, contains statistics of fertilizer sold

in Texas from 1926 to 1938. The larg
est consumption for any one year was 
187,215 tons in 1928-29. There was a 
decrease following this to 30,843 tons in 
1932-33. But since 1932-33 the sales 
have increased to 84,938 tons in 1936-37 
and in 1937-38 there was a slight de
crease. The heaviest movement of fer
tilizers in Texas takes place in January, 
February, March, and April with a con
siderable tonnage in September. From 
a tabulation showing fertilizer sales by 
counties, it is shown that the largest 
consumption takes place in the north
eastern part of the State. There is an in
teresting table showing leading grades of 
fertilizer sold in order of tonnage since 
1926-27. In 1937-38 the six leading 
grades were 4-8-4, 4-12-4, 4-8-6, 6-10-7,
6-8-4, and 6-12-6. In 1926-27 only small 
tonnages of 4-8-6 and 6-10-7 were re
ported and no tonnages of 6-8-4 and
6-12-6. According to the table showing 
the average selling price of selected 
grades of fertilizers since 1926, there has 
been a significant decrease in the aver
age selling price of mixed fertilizers 
since the middle 20’s.

J  According to the mimeographed re
port compiled by the Department of 
Agronomy of the University of Illinois, 
“Fertilizers Sold in Illinois in 1938,” 
total sales of mixed goods amounted to
29.330 tons for the year ending 1938. 
Sales of materials amounted to 6,802 
tons, making the grand total of all fer
tilizers sold 36,132 tons. The leading 
single analysis of mixed goods was
2-12-6, representing 7,784 tons or 26.5% 
of the total of all mixed goods. The 
0-12-12 was second with about 9%; 
0-8-24 third with practically 6% ; 2-12-2 
fourth; 2-8-16 fifth; 4-8-6 sixth; 3-12-12 
seventh; 4-16-4 eighth; the total of the 
first eight grades represented 66% of 
the total tonnage of mixed goods. The
29.330 tons of mixed fertilizers sold in 
1938 compared with 26,524 in 1937; 
22,678 in 1936; 15,381 in 1935; and only 
12,034 tons in 1934. In 1938, 81% of 
the mixed goods contained 20 or more 
units of plant food. The average analy
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sis of the 10 leading grades in 1938 was 
1.9-11.6-9.2, exactly the same as in 1937 
and 1936.

" State-owned Land in Arkansas,” Agr. Exp. 
Sta., Fayetteville, Ark-, Bui. 370, Jan. 1939, 
Orville /. Hall.

"The Agricultural Situation and Outlook, 
1939,” Dept, o f Agr., Dominion o f Canada, 
Nov. 1938.

"Official Results o f Fertilizer Analyses for 
the Registration Year 1937-38," Dept, o f Agr., 
Dominion o f Canada, Ottawa, 1938.

"Soil Management and Fertilizer Recommen
dations,” Ontario Dept, o f Agr., Toronto, On
tario, Canada, Feb. 1939.

“Agricultural Program Building in Colo
rado,” Agr. Ext. Serv., Fort Collins, Oct. 1938, 
Fred C. Jans.

"Consumption o f Mixed Fertilizers by Coun
ties o f Florida for Month of December 1938 and 
January 1939, as Reported by Manufacturers,” 
Fer. Stall. Div., Bu. o f Inspec., Tallahassee, 
Fla., Nathan Mayo, Com.

“Consumption of Fertilizer Materials by 
Counties o f Florida for Month of December 
1938 and January 1939, as Reported by Manu
facturers," Fer. Stall. Div., Bu. o f Inspec., Talla- 
hasseee, Fla., Nathan Mayo, Com.

"Illinois Farm Economics,” Agr. Ext. Serv., 
Urbana, III., No. 45, Feb. 1939.

"Inspection o f Agricultural Lime Products,” 
Agr. Exp. Sta., Amherst, Mass., Control Series, 
Bui. 97, Dec. 1938, H. D. Haskins.

"Crop Report for Michigan,” Mich. Dept, of 
Agr., Lansing, Mich., Jan. 1939.

"Farm Business Notes,” Agr. Ext. Serv., Uni
versity Farm, St. Paul, Minn., No. 195, Mar. 
1939.

"Fertilizer Analyses and Registrations, 1938," 
Minn. Dept, o f Agr., St. Paul, Minn., R. A. 
Trovatten, Com.

"1939 Mississippi Agricultural Outlook and 
Planning Guide,” Agr. Ext. Serv., State College, 
Miss., Ext. Bui. 104, Feb. 1939.

"Montana Farm Foreclosures,” Agr. Exp. 
Sta., Bozeman, Mont., Bui. 368, Feb. 1939, 
R. R. Renne.

“Analyses o f Commercial Fertilizers, Fer
tilizer Supplies, and Home Mixtures for 1938,” 
Agr. Exp. Sta., New Brunswick, N. J., Bui. 
657, Charles S. Cathcart.

"Current Farm Economics,” Agr. Exp. Sta.,

Stillwater, Okla., Vol. 12, No. 1, Series 49, Feb. 
1939.

"County Land Management in Northwestern 
South Dakota,” Agr. Exp. Sta., Brookings, 
S. D., Bui. 326, Sept. 1938, R. J. Penn and
C. W. Loonier.

"A Planned Farm Program,” Agr. Ext. Serv., 
Knoxville, Tenn., Pub. 187 (Revised), Sept.
1938.

"An Economic Study o f Farm Organization 
and Operation in the High Plains Cotton Area 
of Texas,” Agr. Exp. Sta., College Station, 
Brazos County, Tex., Bui. 568, Jan. 1939, B. H. 
Thibodeaux, C. A. Bonnen and A. C. Magee.

"A Study of Farm Organization by Types of 
Farms in Uinta Basin, Utah,” Agr. Exp. Sta., 
Logan, Utah, Bui. 285, Jan. 1939, George T. 
Blanch.

",Agricultural Adjustment 1937-38,” U. S.
D. A., AAA, Washington, D. C., G-86, Jan.
1939.

"The Land Utilization Program for the 
Northern Great Plains,” U. S. D.. A., Washing
ton, D. C., Northern Great Plains Region, Soil 
Cons. Series.

"Marketing Agreement Regulating the Han
dling of Oranges, Grapefruit, and Tangerines 
Grown in the State o f Florida,” U. S. D. A., 
AAA, Washington, D. C., Mkt■ Agree. Series, 
Agree. 84, A-19, Feb. 22,1939.

"Order Regulating the Handling of Oranges, 
Grapefruit, and Tangerines Grown in the State 
o f Florida," U. S. D. A., Washington, D. C., 
0-33, Chapter IX, Part 933, Feb. 22, 1939.

"Give the Range a Chance,” U. S. D. A., 
AAA, Washington, D. C., Reg. Inf. Series, WR 
Leaf. 301, Feb. 1939.

"Arizona, California, Colorado, Idaho, Kan
sas, Montana, Nevada, New Mexico, North 
Dakota, Oregon, Utah, Washington, and Wy
oming Handbooks, 1939 Agricultural and 
Range Conservation Programs, U. S. D. A., 
AAA, Washington, D. C., WR-1939, Feb. 1939.

"The Tobacco Industry, a Selected List of 
References on the Economic Aspects o f the In
dustry, 1932-June 1938,” U. S. D. A., Wash
ington, D. C., Ag. Ecs. Bib. 75, Sept. 1938, 
Louise O. Bercaw and Mary G. Lacy.

"Cost o f Production of Potatoes, Data from 
Studies in 35 States, and in the United States 
by Groups of States, Selected Years, 1901-36,” 
U. S. D. A., Washington, D. C., May 1937, 
R. P. Matteson and H. W. Hawthorne.

“I wants to be procrastinated at de 
nex’ corner,” said Uncle ’Rastus to the 
street-car conductor.

“You want to be—what?”
“Look in de dictionary, sah! ‘Procras

tinate, to put off.’ Dat’s what I mean.”

The stranger laid down four aces and 
scooped in the pot.

“This game ain’t on the level,” pro
tested Sagebrush Sam, at the same time 
producing a gun to lend force to his 
accusation. “That ain’t the hand I dealt

I”ye!
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To supply information on agricultural research in other countries, titles and a few descriptive remarks 
of principal articles in the two magazines “Die Ernahrung der Pflanze,” published in Berlin, Germany, 
and “La Potasse," published in Mulhouse, France, are given here. Due to space limitation, only articles 
of general fundamental interest are given, although both magazines contain other articles of local interest 
and abstracts of outstanding articles in other publications.

Die Ernahrung der Pflanze, 
March 1939, Vol. 35, No. 3

T h e  E f f e c t  o f  P o ta ssiu m  and t h e  
A n io n s o f  P otash S alts on  t h e  P ro
d uction  o f  O il  b y  t h e  F lax  P lan t  
as O bserved  in  F ie l d  E x p e r im e n t s . 
By K. Schmalfuss, Berlin, Germany.
Flax was grown 2 years in a mod

erately fertile soil, and fertilized with 
none, 50, and 100 pounds per acre of 
actual potash in the muriate and sul
phate forms, in addition to nitrogen 
and phosphoric acid. Yield of straw 
was increased both years, while the seed 
yield was increased only in the second 
year. The greater effects of the potash 
the second year are thought to be due 
to depletion of the unfertilized soil by 
the cropping. The oil content of the 
seed was unaffected by the fertilization, 
but the amount of unsaturated fatty 
acids (drying agent) was consistently 
higher in the potash-fertilized seed. The 
muriate produced more unsaturated 
fatty acids than did the sulphate. The 
author states this is due to the effect 
of monovalentions in reducing trans
piration and keeping the temperature in 
the plant lower than is the case when 
divalentions are present. Potash fer
tilization also reduced the nitrogen con
tent of the seed, the author stating that 
this follows the general rule that potash- 
deficient plants are higher in nitrogen.

O n t h e  R em oval o f  P lan t  F ood fro m  
t h e  S o il  b y  A gave S isalana . By
F. Alten and R. Gottwic\, Berlin, 
Germany.
Sisal was grown in the greenhouse in 

Berlin for 6 years, on a fertile soil, with

a complete fertilizer, with fertilizer 
lacking potash, and with no fertilizer. 
The potash when used was supplied in 
the form of the chloride, sulphate, ni
trate, and sulphate of potash-magnesia, 
separately in equivalent amounts. The 
plants developed normally under the 
controlled conditions, but yields were 
not as high as would be secured under 
normal conditions. The first cutting of 
leaves is reported here, and results show 
that only potash in the fertilizer in
creased the yield. In addition to in
creasing yield, the potash increased the 
quality of the fiber somewhat, particu
larly its length and tensile strength. 
Muriate of potash gave slightly better 
results than the other salts. Analysis 
of the harvested material showed that a 
yield of about 1.5 tons fiber per acre re
moved about 125 pounds per acre of 
nitrogen, 45 pounds of phosphoric acid, 
200 pounds of potash, 500 pounds of 
lime, and 80 pounds of magnesia.

I n vestigatio n s and O bservatio n s on

t h e  C o n te n t  o f  E a sil y  A v a ila ble

P otash in  t h e  S u r fa c e  L ayers and

S u b so il  o f  D if f e r e n t  S o il  T y p e s .
By O. Engels, Speyer, Germany.

The available potash content of the 
surface soils was usually higher than 
that of the subsoils. In some cases the 
potash in the subsoil was about the 
same as in the surface soil, such soils 
usually being sandy or sandy loam 
types. The author points out that the 
potash is absorbed by the surface layers 
of soil, particularly in the heavier types, 
thus preventing it from being washed 
down into the lower layers, or entirely
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out of the soil. Attention is called to 
the fallacy of assuming that if the sur
face soil is well-supplied with available 
potash, the subsoil also would contain a 
sufficiency.

T h e  L im e -P o ta sh  L a w  an d  I t s  B e a r 
in g  o n  t h e  R e ta r d a t io n  o f  t h e  
G r o w th  o f  R oses U n d e r  G la s s  and 
in  t h e  O p en . By A. Wetzel, Berlin, 
Germany.
The analysis of sickly and healthy 

rose plants showed little variation in 
composition. Determination of avail
able nutrients in the soils on which the 
plants were growing revealed that the 
soils were only moderately well-sup
plied with potash and phosphoric acid 
in both cases, but the lime content was 
much higher where the plants were not 
growing well. It was concluded that 
the high lime content of the soil re
duced the availability of the potash to 
the plant, thereby disturbing its growth 
and making it sickly. The trouble can 
be corrected by applying higher 
amounts of potash fertilizers to roses 
growing on high-lime soils. The au
thor brings out that different varieties 
of roses differ in their lime require
ments, although many prefer rather 
sweet soils.

P h o to g r a p h ic  P r e s e n t a t io n  o f  Seed 
an d  F r u i t  o f  Im p o r ta n t  C u l t iv a te d  
M e d ic in a l ,  F r a g r a n t  and  C on d i
m e n t  P la n t s .  By A. Pietsch, Perle- 
berg, Germany.
The author is compiling a compre

hensive illustrated catalogue of plants 
pertinent to the above title. This is 
being published as a series in the maga
zine, this section dealing with plants 
whose aerial vegetative parts are used 
for drugs. In each case the common 
names, scientific name and family, nat
ural distribution, useful parts of plants 
and products, weight per thousand 
seeds, number of seeds per gram, per
centage and rapidity of germination, 
method of propagation, methods of 
planting, where grown, and areas are 
given.

T h e  C harlock  C am paign  in  B avaria.
By F. Fiirst, Germany.

A questionnaire among farmers in 
Bavaria showed that most of them are 
troubled more or less with charlock or 
wild mustard. The use of dusts to con
trol the weed is preferred to spraying, 
although a large number of machines 
for this purpose are available, fre
quently through cooperatives. A mix
ture of finely ground kainit and cyana- 
mid has been found to be the most ef
fective dusting material. Either alone 
can be used, but the mixture is better. 
The spraying must be done early in 
the iife of the plant, otherwise the ma
terial simply acts as a fertilizer to the 
weed rather than as an eradicator. 
Among spray materials, raphanite and 
iron sulphate are the most common, 
but no sprays can be used in fields 
seeded to clover. Some other weeds 
also are controlled in the treatments to 
control the mustard.

T h e  A bso rptio n  of N itro g en , P hos
ph o ric  A cid , and P otash  b y  V arious

F ield  C rops D urin g  T h e ir  G r o w th .
By T. B. van Itallie, Groningen,
Netherlands.

The per cent and absolute dry matter, 
nitrogen, phosphoric acid, and potash 
contents of winter and spring wheat, 
rye, oats, barley, beans, potatoes, and 
sugar beets at various periods during 
the growing season have been compiled 
by the author. During early growth, 
the nutrients are absorbed faster than 
dry matter is produced. During most 
of the growing period, there is no re
lationship between nutrient supply and 
per cent content in the plant, although 
there is a relationship with total weight 
in the plant. A large nutrient supply 
during the latter period of growth re
sults in a tendency for the plants to take 
up more than normal amounts, so that 
the maximum absorption is reached 
earlier than normal. This results in a 
negative absorption toward maturity. 
The courses of absorption of the separ
ate nutrients for the several plants
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studied are discussed briefly in this ab
stract and apparently in detail in the 
original Dutch article.

La Potasse, February 1939, 
Vol. 13, No. 118

P ropaganda for  B read in  F oreign  
C o u n t r ie s . By A. Fleury, France. 
A movement is being undertaken in 

France to increase bread consumption 
in order to dispose of the large stocks of 
wheat accumulating there. It is stated 
that bread consumption has decreased 
30% in France during the last 20 years. 
A similar campaign in England during 
the last 5 years is described in some de
tail, together with some mention of 
similar activities in the United States 
and Belgium.
P roduce G r ee n  F orage for  F eed  for  

Y ou r  C a t t l e . By L. Audidier, 
France.
The freezing weather in December 

caused much damage to various forage 
crops and to silage. This is very serious 
since hay yields last year were low due 
to dry weather. To alleviate the situ
ation, the author briefly discusses the 
growing of various spring-sown crops 
which can be used for pasture, hay, or 
feed. The crops mentioned are barley, 
vetch, gray peas, horse beans, silage 
corn, and millet. Seeding and fertilizer 
directions are given.
C h lo rides in  t h e  P la n t . By J. F. de 

Ferriere, Mulhouse, France.
The work of Guerillot of Grignon on 

chlorine in plants is briefly reviewed. 
He found that in some plants, such as 
oats and poppy, chlorine is absorbed by 
the plant throughout its vegetative 
period, while in others, such as buck
wheat and alfalfa, a maximum point in 
absorption is reached, after which there 
is a recession in the chlorine content of 
the plant. The chlorine content of 
plants varies considerably, depending 
on kind of plant, its age, and the chlo
rine present in the soil or air. Chlorine 
does not appear to be essential for 
growth, or at least in only very small 
quantities. The plant has a great

avidity for the element, however, being 
able to obtain it from exceedingly low 
concentrations in the soil or air, and 
gorging itself even to the extent of 
toxicity if large quantities are present.

Work of Barbier of Versailles on the 
sulphur and chlorine contents of beets 
and wheat also is mentioned. He con
cluded that sulphur, which is essential 
for growth, is present in plants in rel
atively stable amounts, not increasing 
with increase in supply. This is in 
sharp contrast to the action with refer
ence to chlorine mentioned above, and 
observed also by Barbier. He found 
that the increase in chlorine in the 
plant had a tendency to cause an in
crease in absorption of bases, particu
larly calcium. The author mentions 
work in England where fertilizers con
taining chlorine were very beneficial in 
their action on the yield of mangels. 
It is noted that this plant is closely re
lated to a species of plant whose natural 
habitat is salt marshes, as a possible ex
planation for the beneficial action of 
chlorine in this case.

From all this work the author draws 
several practical conclusions. He recom
mends that where large applications of 
fertilizer are made, only one of the 
plant-food carriers be in the chloride 
form. In most cases, the most concen
trated potash salts should be used,, as 
they contain less chlorine per pound of 
potash than the raw potash salts. The 
raw salts should never be used in areas 
of low rainfall, and usually not for 
summer applications. They are best 
used in areas of high rainfall and ap
plied well in advance to seeding. In 
market-gardening and floriculture, sul
phate or nitrate of potash should be em
ployed for applications made during 
the growing period. Sulphate of potash 
should be used on tobacco owing to the 
deleterious effects of chlorine on the 
burning properties of the leaf.
T h e  G row in g  o f  M angels w it h  C lose

P l a c e m e n t . By X. de la Poype,
France.
Suggestions for growing mangels in 

the western region of France are given.
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It is stated that the closer the plants are 
grown, the greater the sugar content, 
the higher the yield, and the less the 
work in controlling weeds. The methods 
employed by a successful grower are 
briefly described. A stand of about
25,000 plants per acre is obtained. To 
support such a heavy stand, a generous 
manuring and fertilization are given. 
About 15 tons of manure are applied 
and in addition, 1,100 pounds of 4-8-14 
per acre at planting, followed with a 
top-dressing of 150 pounds per acre of 
nitrate of soda. Yields of roots run 
from 40 to 50 tons per acre, depending 
on weather conditions. The sugar con
tent is over 12%.
A S o il  S a m p l in g  T u b e . By J. Dulac

and A. Bouat, Montpellier, France.
The authors describe a soil sampling 

tube whereby representative soil 
samples can be taken to a depth of 
about 18 inches. Illustrations and de
tailed specifications of the tube are 
given.

T h e  F er t il iz a t io n  o f  M a ltin g  B ar
l e y .

Abstract of work by Burgevin and 
Guillemart of France. The latter is 
quoted to the effect that malting barley 
should contain a high content of starch 
and a low content of nitrogen. The 
grain should be well-filled-out, plump, 
and have a tender seed coat. The plant 
should have grown normally, and been 
well-matured. Discussing the action of 
the nutrients, it is stated that nitrogen 
produces growth and yield; phosphoric 
acid regulates growth, gives strength to 
the plant, and aids in the formation and 
maturity of the grain; potash favors 
starch formation, and is important in 
the quality of the grain. Fertilizer for 
malting barley should be well balanced, 
a typical analysis being 3-10-12. Further 
recommendations on the fertilization of 
the crop under different systems of 
cropping are given.

Growers in North Turn to Seedlings 
Grown in South

For years large commercial vegetable 
growers in the North have sought a 
means of obtaining seedling plants of 
cabbage, tomatoes, eggplant, pepper, 
and other vegetables at a lower cost. 
Such plants must be early, hardy, 
and comparatively free from disease. 
While greenhouse and cold-frame 
production is effective, it is relatively 
costly and there is always a possi
bility of rapid spread of disease under 
glass.

As a result of increasing northern de
mand and improved rapid transporta
tion by both train and truck, growers 
have turned to the use of field-grown 
seedlings from the southern States. 
These plants are both early and hardy 
since the seasons allow ample oppor
tunity for growth before the time for 
transplanting in the North. The largest

acreage devoted to such production 
probably is in southern Georgia, say 
plant specialists of the United States 
Department of Agriculture, although 
there are some extensive plantings of 
certain seedling crops in Florida, Mis
sissippi, Arkansas, and Tennessee.

The major portion of the 15,000 
acres of seedlings in Georgia is devoted 
to tomatoes and cabbage, with onions, 
egg-plant, and pepper as lesser crops. 
Most of the plants go to produce the 
canning crop in such States as Mary
land, New Jersey, Indiana, Illinois, 
Ohio, and Pennsylvania.

When southern-grown plants are 
used so extensively in the North, the 
problem of disease control is important. 
A constantly increasing effort is being 
made to secure seed free from disease, 
and seed treatment is considered essen



tial, particularly with tomatoes, since 
it almost completely controls such seed- 
borne diseases as bacterial canker and 
bacterial leaf spot and is partially effec
tive in the case of others.
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The Department of Agriculture and 
the State experiment stations are co
operating with southern plant growers 
in studies of the problems of successful 
seedling plant production.
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Thin Lawns Usually Need Fertilizing, 
N ot Seeding

Every spring thousands of home
owners, recalling that the lawn looked 
rather thin last summer, scatter seed in 
hopes that a dense stand of green grass 
will hide the bare spots.

Experience with lawns and pastures 
has proved to United States Department 
of Agriculture workers that by far the 
most frequent cause of thin turf is in
fertile soil. Grass plants usually adjust 
themselves to the plant food available 
in the lawn or pasture. When the grass 
cover is thin it usually is a sign that 
there is not enough plant food to sup
port a dense sod. Sowing fresh seed is

likely to be a waste of money and effort 
unless the soil is first fertilized enough 
to support a heavy growth of lawn grass. 
If the soil is made fertile enough, the 
sod may thicken up without additional 
seeding. If it lacks plant food for the 
plants already in place, it cannot supply 
enough food to the new plants with 
their smaller root systems.

Thin lawns or pastures usually need 
a complete fertilizer and in most cases 
benefit from an additional application 
of superphosphate. County agents know 
local needs and the fertilizers available 
in the local markets.

Commercial Fertilizers
Compiled information on the produc

tion and manufacture of fertilizers has 
been enriched by the recent appearance 
of the second edition of G. H. Coll mgs’ 
well-known and successful book “Com
mercial Fertilizers” (P. Blakiston’s Son 
& Co., Inc., Philadelphia, Pa., $4.00). 
The first edition was considered by 
many to be one of the best and most 
up-to-date books on the subject and the 
second edition, while keeping the same 
general outline, has been revised to 
some extent and includes changes that 
have taken place in the industry during 
the 4 years that have elapsed between 
the editions. Statistical information has 
been supplemented with the latest in
formation available, new tables have 
been added, and others have been reset 
in more readable type. Technological

developments in production and manu
facturing methods have been given con
sideration, and the material on the sec
ondary or trace elements expanded. It 
is noticed that boron has been trans
ferred from the chapter on non-essential 
to that on essential elements. Keeping 
abreast of the latest information on fer
tilizer placement, the chapter on this 
subject has been enlarged. A new chap
ter has been added dealing with soil 
acidity in its relationship to fertilizer 
usage. Many other revisions, most of 
them improvements, have been made 
throughout the book, but space does 
not permit going into detail here.

To those acquainted with the first 
edition, no further introduction to the 
style and scope of “Commercial Ferti
lizers” is needed. For others, it may be
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stated that Dr. Collings has written the 
book primarily as a text to be used in 
teaching the subject of fertilizer produc
tion and use. The volume is also well 
suited to serve as a reference, guide, and 
handbook of the subject indicated by its 
title. The avoidance of technical details 
and the simple and clear explanations 
make the subject matter understand
able to anyone with ordinary intelli
gence. The source, production, and 
manufacture of practically all impor
tant and many minor fertilizer materi
als, together with brief remarks on their

adaptability and use, c o m p r i s e  the 
major part of the book. Other sections 
are devoted to information on purchas
ing, formulating, and applying fertili
zers, and adapting them to individual 
soil and plant needs.

This new edition of “Commercial 
Fertilizers” s h o u l d  enjoy equal or 
greater popularity than its predecessor. 
Copiously illustrated, well printed and 
bound, and supplying the latest infor
mation on the s u b j e c t  the book is a 
u s e f u l  addition to the literature on 
fertilizers.

A Champion Farmer Knows His Soil
(From page 10)

of Agriculture graduate and former 
county agricultural agent, knew his 
soil by fields. In describing his potato- 
field soil, he reports it reddish brown 
muck with a pH of 4.8 and low in 
phosphoric acid and potash. His corn 
land was black muck with consider
able wash sand, a pH of 6.0, and 
medium in phosphoric acid and potash. 
Black muck with a pH of 5.7, medium 
in phosphoric acid, and low in potash 
was the onion land that produced for 
him the State championship yield. 
Yes, Whit knew the important things 
about his soil before he attempted to 
strengthen the weakest factors through 
soil treatment with fertilizers.

With this information what did he 
do?

On his potato land, he placed in 
bands on each side of the seed pieces 
500 pounds of 0-10-25 fertilizer per 
acre. The result: “It increased the 
yield at least 100 bushels per acre and 
especially produced good cooking qual
ity.” However, he said the fertilizer 
on this crop in this field, according to 
his observations, advanced the maturity 
of the potatoes “probably very little.”

His corn land had a crop of rye grow
ing on it last spring that was plowed 
under as “green manure” when 12 
inches high. Then, 150 pounds of 
0-14-14 fertilizer were applied per acre 
in the rows. The result: “One row

missed fertilizer treatment, and you 
could easily see the effects. Stalks (re
ceiving fertilizer t r e a t m e n t )  were 
deeper green and there was no doubt 
about increased yields.” Whit esti
mated the fertilizer increased yields 
about 35 bushels per acre and advanced 
maturity about 7 days.

The onion land received 600 pounds 
of 0-10-25 per acre, and the fertilizer 
was broadcast. In addition, the land 
had the benefit of 100 pounds of copper 
sulphate per acre, which was mixed in 
with the fertilizer. The result: “Pro
duced increased yields and better qual
ity onions that were uniform in every 
way.” The State onion champion esti
mated that the fertilizer increased the 
yield 200 bushels per acre and advanced 
the crop’s maturity by 7 days.

For Crop Improvement

In listing the principal points of crop 
improvement that were used in grow
ing each of these three prominent muck 
crops, Whit names proper fertilization 
in every case. In addition he named 
hybrid seed and clean shallow cultiva
tion for corn; good seed, seed treat
ment, and dusting for potatoes; and 
good seed and use of copper sulphate 
for onions.

Taking a tip from Indiana’s onion 
champ and distinguished muckland
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farmer, one might conclude that to be 
successful on “The Promised Land” it 
is necessary to know the soil. And that 
means talcing proper samples of the 
soil to a county agricultural agent or 
to the agricultural experiment station 
and having them tested to determine 
the relative potash and phosphoric acid 
content and the pH.

With that information at hand, the

next step is to follow these recom
mendations in the purchase of fertilizers 
and other soil treatment materials. Of 
course, there is the final step of apply
ing the fertilizers in the proper amounts 
using the proper methods. In reality, 
Whit balanced the rations for his muck 
crops by helping nature help herself. 
And in practice, it was just as simple 
as that.

Why Southern Illinois Needs More Potash
( From page 17)

This field, being nearer the homestead, 
had been pastured and manured and 
gave the greatest response to the phos
phate in the fertilizer: no fertilizer, 15 
bushels; 155 pounds of 0-20-10, 29 
bushels of good quality wheat. Emil 
Engel, living on a neighboring farm, 
also had a wheat fertilization test, in 
which very little response was obtained 
from similar fertilizer applications. In 
this case the unfertilized areas pro
duced 10 bushels per acre, while 160 
pounds of 0-20-10 gave a maximum 
yield of only 12.9 bushels.

Why these seemingly erratic returns

from fertilizers on the adjacent Lacey 
and Engel farms? The variation was 
no doubt due to differences in the 
effective nitrogen supplies in the two 
soils. The Lacey wheat was dark green 
in early spring, growing vigorously 
from the start, and producing straw of 
above average height. The Engel wheat 
was light green in early spring, never 
attained a normal green color, and was 
short at harvest time. On a nearby 
section of the Engel field which had 
been manured and cropped in a dif
ferent way, the wheat was normal 
green and produced more than 20

Fig. 4 — L e f t :  1 6 0  lb . 0 -2 0 -1 0 $  yield  2 9 .6  b n . ;  test w eight 3 1 .5  1b . R ig h t : 1 5 0  lb . 0 - 2 0 - 0 ;  yield 
1 3 .7  bu.$ test weight 4 5  lb . O nly 1 0  p er cen t e x tra  potash  m ade th is  extrem e d ifference in  strength  
o f  straw , to ta l y ield , and test weight p er b u sh el. P oo rlan d  F a rm , Salem , 111., Ju n e  1 8 , 1 9 3 8 .
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bushels per acre. The lack of available 
nitrogen was a limiting factor in the 
Engel trial and precluded any beneficial 
effects of the added phosphates and 
potash.

Ray Marxman of Effingham, Illinois, 
applied a series of various analyses on 
each of two corn fields. On a limed 
soil (pH 7.0) 100 pounds of 0-20-20

kins to predict that proper farming 
methods would liberate potassium 
from Illinois soils rapidly enough to 
take care of crop needs. He had actu
ally tried potash, in the form of kainit, 
on “Poorland Farm” and certain ex
perimental fields, and received no 
definite increases in yields. Continua
tions of the experiments conceived and

R esults of 1938 Corn F ertilization T est on Poorland F arm, in Cooperation
W. A. Hunter, Salem, III .

Fertilizer
Treatment

•

Yield
per

Acre
Bu.

Per cent 
Poor 

Quality 
Com

Per cent 
Down or 
Leaning 
Stalks

Value
per

Acre

Fertilizer
Costs

per
Acre

Net 
Increase 
Due to 

Fertilizer

1. 100# 0 -8 -2 4 .. ........  60.90 7.25 50.0 $23.46 $1.98 $14.22
2. No fertilizer... ........  20.14 19.70 63.2 7.26
3. 100# 0-20-20. ........  45.75 7.04 64.3 17.65 2.54 7.16
4. 100# 0 -2 0 -0 .. ........  25.64 12.98 67.3 9.59 1.29 -  .34
5. 150# 0 -8 -2 4 .. ........  55.68 3.68 35.4 21.86 2.96 9.56
6. 300# 0 -8 -2 4 .. ........  65.98 3.88 29.7 25.88 5.92 9.93
7. No fertilizer... ........  27.96 8.30 65.9 10.72
8. 65# 0 -0 -5 0 ... ........  51.28 3.68 53.4 20.14 1.55 9.20
9. 160# 0 -0 -5 0 .. ........  60.64 4.16 39.5 23.75 3.82 9.87

10. No fertilizer... ........  23.83 16.90 74.5 8.73
11. 100# 0-8-24 62.49 3.42 44.3 24.57 1.98 13.86

increased the yield from 29 to 41.4 
bushels, with a very marked case of 
potash starvation symptoms on the un
fertilized rows. But on another field 
(pH 5.1) no consistent increases were 
obtained from the fertilizers, and even 
though 10 tons of manure had been 
added, the maximum yield obtained 
with any treatment was 35 bushels per 
acre. Both fields had been injured 
somewhat by hail and wind.

There were several “failures” in fer
tilizer trials on corn throughout the 
territory, even where soil tests indi
cated deficiencies of phosphates and 
potash. “Failures” should be of inter
est because of the challenge to deter
mine the factors which limit yields and 
decrease expected effects of fertilizers. 
There is extreme need for research to 
explain many of these interrelated soil- 
fertility problems.

It was no doubt the deficiencies in 
fundamental data of soil chemistry at 
that time which led Dr. Cyril G. Hop-

started by Dr. Hopkins are now telling 
a different story than they did soon 
after their inception.

However, Dr. Hopkins’ predictions 
should not be criticized, because most 
men might come to similar conclusions 
if they were to try out potash fertilizers 
on the unlimed, acid, low-organic-mat- 
ter soils. Many farmers have tried fer
tilizers on corn, only to be disappointed 
with low yields regardless of fertilizer 
treatment, and on soils which test 
medium to low in available phosphates 
and potash. What is the answer?

Limestone seems to be the impor
tant key required to increase the po
tential yielding capacity, and limestone 
should be advised first. It is certain 
that any system of soil improvement 
which is adopted should include the 
addition of phosphates and potash 
somewhere in the rotation. On limed 
soils it seems logical to advise abundant 
applications of phosphate-potash mix
tures for the wheat or small grain for
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the benefit of the grain and to assure 
good growth of the legume. A small 
application of fairly high potash fer
tilizer for the corn should maintain 
yields and assure good quality. As 
more and more legumes are turned 
under for organic matter, the trend to 
high-potash fertilizers will be upward, 
since the reserves of easily replaceable 
potassium in the soils are naturally 
low.

It is a serious mistake to allow the 
supply of available potash or any other 
plant food to become so low as to per
mit such enormous increases from small 
applications of fertilizers as shown in 
the accompanying photographs. The 
unbalanced fertility conditions which

make outstanding demonstrations pos
sible are cosdy mistakes for the farm 
owners. One should start to apply 
proper fertilizers before the nutrients 
get so inadequate that deficiency symp
toms appear, or that he may expect 
twofold increases from fertilizers. Fer
tilizers should be used primarily to 
maintain high yield levels rather than 
for the sake of large percentage gains 
on investments in plant food.

The use of soil tests for determining 
available nutrients and lime needs 
seems to be the most usable method 
for the early detection of declining 
reserves of plant food, and prescribing 
proper soil treatments for individual 
fields.

Good Grass Eases A Farmer’s W ork
(From page 19)

compared with 66 cents for the pas
ture.

Four acres of ensilage corn yielding 
37.2 tons of green feed involve a labor 
cost of $106.04. Such a yield would 
supply 744 pounds of digestible crude 
protein and 9,896 pounds of total di
gestible nutrients. The labor cost of 
the protein would be $286.20 compared 
with $2.82 for pasture. The total di
gestible nutrients would be produced at

a labor cost of $21.21 compared to 66 
cents on the pasture.

The varying amounts of total digesti
ble nutrients produced on Kentucky 
bluegrass pasture are compared in the 
accompanying table with the amounts 
grown on an equal area under a 4-year 
grain rotation of corn, oats, wheat, and 
mixed hay, lime and commercial fer
tilizers being applied to both the grain 
and pasture crops.

Cotton Fertilizer Tests
( From page 14)

pared to a complete fertilizer treatment.
In order to get a true picture of the 

situation as it actually exists, it must be 
reiterated that this particular soil is a 
fertile valley sandy soil, and that it is 
surrounded by hillsides which contain 
a great deal of calcium. The plentitude 
of calcium maintains a pH of 6 or 
above, which is favorable for phos
phorus assimilation. Furthermore, the 
soil carries considerable active organic 
matter which releases large amounts of 
nitrogen. Consequently, the soil does 
not require large amounts of nitrogen

and phosphorus to support a good cot
ton crop.

Table 3 shows the yields of a test 
conducted for 13 years on Lintonia silt 
loam, a second bottom soil in the 
brown loam region. The results con
firm other tests conducted on similar 
soils of this region and show an enor
mous response to potash. All fertilizer 
treatments gave increased yields greater 
than 102 pounds which is necessary 
for significance.

Six hundred pounds of 4-8-0 yielded 
only 137 pounds of seed cotton per
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acre more than no fertilizer. But when 
2 per cent potash (12 pounds K 20 )  
was added to 4-8-0, the yield was in
creased 271 pounds per acre, a highly 
significant figure. When 4 per cent 
potash was added to 4-8-0, an increase 
of 465 pounds was obtained. The 4-8-6 
treatment, wherein 36 pounds of K 20  
were applied, continued to increase the 
yield of cotton to 577 pounds per acre 
more than was obtained with no potash.

Applications of nitrogen higher than 
4 per cent, as 4-8-4, failed to produce 
any increase in the cotton yields. The 
table shows no difference between the 
treatments of 4-8-4, 6-8-4, and 8-8-4.

No significant difference may be at
tached to the treatments varying 
phosphorus. The 4-4-4 treatment ap
pears as good as either the 4-6-4 or 4-8-4 
treatment.

After the test had been conducted 
for 7 years, the heavier rates of 1,200, 
1,800, and 2,400 pounds of 4-8-4 were 
dropped because they failed to average 
any better than the 600-pound treat
ment. The yield of these plots is not 
reported in Table 3.

The Lintonia silt loam had a pH of 
6.6, which is within the pH range that 
o p t i m u m  phosphorus assimilation 
usually occurs in the soil. Therefore, 
fixation of phosphorus into an insolu
ble form was at a minimum. Leaching

of this particular nutrient, in the soil 
concerned, is insignificant, and being 
in the valley, it lost very little by 
erosion. The phosphorus content of the 
untreated soil was quite high. Conse
quently, great response to phosphorus 
applications would not be expected.

The failure of this soil to give in
creased yields from nitrogen is proba
bly due to the high amount of active 
organic matter which serves as a very 
important source of nitrogen for the 
cotton crop.

Most of the bottom soils of Missis
sippi show a deficiency in potash, and 
the two soils studied are representative 
of these soils. The applications of fer
tilizer upon these soils were much 
higher than the average farmer uses 
and perhaps have accumulated some 
plant food during this period of years. 
Since the application is larger than that 
ordinarily used by farmers, the pounds 
of plant food applied should be con
sidered rather than the formula of the 
fertilizer mixture used.

It is a matter of simple arithmetic. A 
600-pound mixture of fertilizer con
taining 4 per cent potash has 24 pounds 
(expressed as K 20 ) ;  whereas, if 24 
pounds of potash were applied in a 
300-pound mixture, it would be 8 per 
cent potash. Since 300 pounds is more 
nearly in line with what the average

T a b l e  3— Y ie l d  o f  C otton T e s t  C onducted  on L intonia  S il t  L oam— 1925-1938*

Yield in pounds of seed cotton per acre

Fertilizer Treatment 1925
600# 4 - 8 -8 ......................................... 1.995
600# 4 - 8 -6 ........................................  1,877
600# 4 - 8 -4 ......................................... 2 ,147
600# 4 - 8 -2 ......................................... 1,799
600# 4 -8 -0 ......................................... 1.731
600# 8 - 8 -4 ......................................... 1,922
600# 6 -8 -4 ......................................... 2 ,036
600# 4 - 6 -4 .................................   2 ,032
600 # 4 -4 -4 ...................................... 1,984
No fertilizer........................................  1,561

Fertilizer Treatment 1933
600# 4 - 8 -8 ........................................  1.991
600# 4 - 8 -6 ......................................... 1.929
600# 4 - 8 -4 ......................................... 1.648
600# 4 - 8 -2 ......................................... 1 ,288
600# 4 - 8 -0 ......................................... 858
600 # 8 - 8 -4 .....................................  1.556
600 # 6 - 8 -4 ...................................... 1,637
600 # 4 - 6 - 4 ......................................  1,549
600 # 4 - 4 -4 ...................................... 1,629
No fertilizer........................................  895

♦ No fertilizer applied in 1932.

1926
2,121
1,971
1,751
1,576
1,328
1,737
1,732
1,586
1,504
1,213

1927
1,196
1,089
1,068
1,143
1,093
1,074
1,206
1,109
1.098

824

1928
1,598
1,603
1,381*
1,056

847
1,244
1,383
1,319
1,179

786

1929
1,833
1,699
1,584
1,316

902
1,552
1,472
1,449
1,239

763
Yield in pounds of seed cotton per acre

1934
1,672
1,700
1,502
1,418
1,172
1,606
1.586 
1,609
1.586 

912

1935
1,289
1,339
1,227
1,204

957
1,410
1,334
1,197
1,220

723

1936
1,756
1,789
1,686
1,434
1,137
1,653
1,664
1,600
1,530
1,000

1937
2,188
2,211
2,006
1,651
1,197
1,811
1,889
2,053
1,795
1,005

1930
1,573
1,410
1,303
1,202

911
1,353
1,347
1,317
1,268

714

1938
2,011
2,045
1,886
1,662
1,142
1,768
1,875
1,757
1,866
1,050

1931
564
450
472
390
343
406
442
569
466
390

13-Year
Average
1,675
1,624
1,512
1,318
1,047
1,468
1,507
1,472
1,412

910
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farmer uses, perhaps the 8 per cent 
more nearly expresses the potassium 
needs of these particular soils on the 
basis of the average farm application. 
However, both of these soils are higher 
in fertility than the average bottom 
soil, and in general the average bottom 
soil will give a much greater response

to nitrogen and phosphorus. Since 
there were no 0-8-4 or 4-0-4 treatments 
in either test, how much response is 
being secured from nitrogen and phos
phorus cannot be determined, but most 
experiments have shown that they are 
essential to cotton fertilization even in 
the bottom soils.

Fertilizing Potatoes in New England
(From page 9)

not been so wide as they were during 
the first. This is undoubtedly accounted 
for by the strict rotation followed and 
by the lack of “hunger” of the soil itself 
for applied fertilizers. In other words, 
variations caused by fertilizers, either 
one or more elements, are likely to be 
greater in a long rotation with infre
quent fertilization than in a short rota
tion where plant food is applied fre
quently. Furthermore, variations in 
yield will be much greater in a good 
potato climate.

The check plot yields during the first 
period on the Jackson farm averaged 
393 bushels per acre, and in the second 
period they have been 384 bushels. Con
trast with these yields, those of the Lane 
farm in southern New H am p shire 
where a test similar to that of the first 
period on the Jackson farm has been 
in progress for 6 years and which has 
had corresponding yields of but 244 
bushels per acre.

As I have already indicated, yield 
differences for varying treatments have 
not been nearly so wide; yet they have 
followed the same general pattern on 
the Lane as on the Jackson farm. Omit
ting the phosphorus and potash in 4-0-7 
and 4-8-0 fertilizers has caused annual 
decreases of 42 and 59 bushels respec
tively over a period of 6 years, while 
doubling these elements in a 4-16-7 and 
a 4-8-14 has given increased yields of 
14 and 15 bushels to the acre. These 
increases are not so striking as those 
secured on the Jackson farm, but they 
do indicate that even with low yields 
additional potatoes can be produced 
with more plant food and especially

with phosphoric acid and potash. Two 
of the seasons on the latter farm have 
been very unfavorable for potatoes, and 
yield differences were very slight in 
spite of fertilizer treatment.

Fertilizer Recommendations

While we do not lay claim to having 
as yet found the ideal fertilizer ratio for 
potatoes, we are inclined to believe after 
conducting these two experiments that 
the 1-2-2 ratio is not ideal for the crop, 
but that the phosphoric acid and potash 
should be moved up to a \-2l/i-2x/i  or 
even to a 1-3-3 ratio, especially for the 
system of long rotation farming which 
is practiced over a great deal of New 
England. We would not agree that a 
farmer should go to the 4-16-14, which 
is essentially a 1-4-4 ratio, any more 
than we would urge him to use a ton 
and a half of fertilizer. But we do be
lieve that the ideal fertilizer for pota
toes, for a great many farms, is some
where between the 1-2-2 and the 1-4-4 
ratios, just as we believe that most 
farmers can afford to apply a little more 
than a ton of fertilizer per acre, espe
cially if they are commercial growers 
and using no manure.

There is a quality factor involved, too, 
recent tests here indicating that high 
minerals make for a better cooking 
potato. This is a thing that sooner or 
later will be taken into account.

Nor can we overlook the fact that 
to avoid scab, potatoes must be grown 
on acid soils and acid soils having a 
higher fixing power for nutrients than 
those to which lime can be applied
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"VC1

In flu en ce  o f  m an uring  on  th e  shape o f  p o ta to  tu b ers . L e f t :  Round tu b ers  resu lted  when fertilisers  
h igh  in  p otash  w ere used. R ig h t : T u b ers  long and tap erin g  a t th e  crow n end resu lted  when fer* 

tilise rs  h igh  in  n itro g en  and low in  p otash  w ere used.

freely. Moreover, the growing season active. All of this means that the crop
when potatoes do their best is short must be fully fed if it is to bring the
and soil processes are not particularly highest returns.

Neighboring W ith Nature
(From page 5)

thinned timber stands, more rotation 
pastures, grab and grunt, scheme and 
plan—anything and everything must go 
to make room for the cows and the 
sows and the pickings for the chickens. 
Rustic scenery means rusty tools, and 
competition is the foe of contemplation. 
The farmer’s whiskers and the back
woods glades have gone a-glimmering 
together in the wake of the dollar 
dilemma. Not all the slums are in the 
cities.

Farm folks up our way mostly regard 
the woodlot as a cow pasture or a source 
of cord wood and maple syrup. Find
ing that pasturing the timber tracts is 
not sensible economy, they perhaps go 
in for a thorough course of elementary 
forestry and clean the place of every 
dead, hollow, or defective tree. This is 
bad practice if they want to be good 
neighbors to the small wild life fre
quenting their farm.

Raccoons need hollow tree trunks 
for their dens. Ruffed grouse require 
“down” logs on which to perform their 
echoing drum notes. The squirrels, the

rodent-eating owls, the insect-destroying 
woodpeckers, the chickadees, and the 
blue-birds like dead wood for their 
breeding places. Tree swallows and 
certain warblers prefer dead willows on 
the fringes of damp marshes. Wood 
ducks nest abundandy in the cavities 
found in decaying trees along the creek- 
banks. Where a hollow tree has fallen 
over so that its branches enter the 
water, some nosey and inquiring otter 
may find it and fix it up snug for the 
puppies.

Years ago our folks depended on find
ing a bee tree to get their share of 
sweets. So any stout hollow bowl may 
harbor a swarm, even in these days 
when we go to groceries for our sugar. 
Indeed, the woodcutters might remem
ber such things when doing their tasks, 
and perchance remove a hollow section 
from a fallen tree and “transplant” it on 
another sound and upright trunk, facing 
south and ready to receive the ancient 
clansmen of the claw.

Thus equipped with den dormitories 
for your retiring and modest woodsy
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neighbors, the old farm takes on new 
meaning. Indeed it will make the 
story-book adventures of the children 
more real and vivid, if they are taken 
by the hand to look in silent admira
tion at the haunts of their heroes from 
the Uncle Wiggly books. How may 
nature be taught to better advantage? 
And along with the lore of nature must 
come some finer and nobler aspirations, 
an honest way to give the kinds a whole
some start, you may be sure.

Upland game birds are the delight 
of the rural landscape. To see a covey 
of them rise and flutter across a brown
ish meadow flecked with snow banks is 
a heart-warming spectacle. But too 
many farms neglect their opportunity 
to coax these birds to spend the winter 
there. The corn or grain that they re
quire for inward satisfaction is easy to 
provide, but it is lack of suitable cover 
that kills them off and forces us to curb 
our hunting spells.

VEGETATION  must be tall and 
stiff of stalk, as well as thick and 

protective. Snows must not bend it over 
and matt it to the soggy earth. This is 
the sort of cover the wild birds seek and 
many farmers forget to grow it or ar
range it. The cover system to be effective 
should enlist a whole neighborhood in 
its planning. One farmer to provide a 
bunch of cover is a good beginning but 
not enough. I find that more wild bird 
covers were supplied in my State this 
past winter, coupled with feeding sta
tions, than in any season known to 
modern times. We are slowly learning 
to be considerate of feathered guests, 
and they will thank us just as effectively 
as they did the pioneers. As the utili
tarians might say, “It improves the 
shootin’ too.”

Too many marshes are completely 
burned over, mowed clean, or grazed. 
This disturbs nature’s wildlife balance. 
Up north the wild growth of willow, 
alders, and dogwood bushes helps form 
the nucleus of a good bird cover, and 
they form a beautiful color pattern 
along the marsh boundary. One may 
even hasten the bush-growing process

by setting out young cuttings early in 
the spring.

Wild grape vines afford another ex
cellent source of thick covering to 
shelter the upland birds and their kin. 
An Indian tepee made of stout poles in
terlaced with strands of wire may also 
be used to give a foundation on which a 
sprawling grape vine may tangle its 
branches, weaving a web of close fitting 
protection for the feathered friends. Of 
course livestock meandering through 
the pasture will tear down some of the 
vines, so a section of fence should sur
round it. The feeding stations of corn 
and grain may be established near the 
shelters.

DROUTH stricken farmers of the 
western dust bowl learned amid 

hardships to appreciate the value of 
ponds. Since their disaster the govern
ment engineers have helped them build 
artificial ponds. My nature-loving friend 
suggests that “some day Dakota may 
build as many ponds as Wisconsin has 
drained.” That tells the story in a nut
shell. We neglect the natural resources 
given to us as pioneers and live to see 
others regard such things as treasures.

In many States it is unlawful to use 
live decoys or bait on a shooting pond, 
but if we are going to be real conser
vationists this pond of ours will not be 
one where guns are blazing away. With 
shooting excluded, the spring job is to 
put in a few live decoys, probably wild 
ducks with wings clipped, and bait the 
spot with corn. Rough fish or carp may 
steal the grain if it is in the water, but 
that is where the diving ducks prefer 
to find it. A sort of bar or water bank 
is often made by hauling gravel out 
over the ice late in the winter, and this 
enables grain to be placed beneath the 
pond surface.

A raft anchored in the center of the 
pond will attract terns and gulls. Some 
old tree snags with their limbs peeping 
out over the pond make a great perch 
for the wily kingfisher, who spends so 
much time keenly eyeing the denizens 
of the deep. He must have a nesting 
spot near by, and any old gravel bank
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where holes can be dug is likely to at
tract his domestic inclinations.

The most striking benefit one gets 
from a farm pond is the ever-changing 
rush of busy visitors, some from South 
America, en route onward to the polar 
zones, and others from Cuba who pause 
on their migration to Ontario. Some of 
them will jot down the location of your 
pond somewhere in those mysterious 
noodles of theirs, and behold, another 
season finds'them back again, flapping 
and paddling in joy and appreciation.

By that time, to know your vagrant 
friends the more, you will want a copy 
of Circular 363 of the Federal depart
ment of agriculture, written by Fred 
Lincoln, senior biologist and national 
authority on the wonderful migration 
routes of all the principal species. Folks 
who imagine themselves to be regular 
of habit and quite some traveled in a 
distant way will find their records shat
tered by the eery birds of passage.

T H E unerring certainty with which 
the migratory birds travel on the 

same or similar flyways both going and 
coming, resting at last in the same local
ity without fail, is one of the mysteries 
that challenges the admiration of be
holders.

Is this ability to follow a definite path 
to a fixed goal an inherited faculty, or is 
it taught to the younger birds by those 
which have migrated before? This 
theory they say does not hold true in 
species where the young and old fly at 
different times separately.

The mystery becomes even deeper 
when we recall that a majority of the 
birds migrate by night and many of 
them cross vast open stretches of the 
ocean. How can birds flying at thou
sands of feet above the earth recognize 
terrestrial features of the landscape suf
ficiently to guide them on their way? 
Again we have records of migratory 
fowl which have been known to shape 
a true and scientific course through deep

fog to reach their distant destination. 
We know of no biologist wise enough 
as yet to tell us all there is to learn of 
our flying friends.

Man has yet to beat the bird in flight, 
despite the wonders of the airship lanes. 
Birds possess the finest natural mecha
nism and bodily structure for sustained 
flight that nature has perfected. Hollow 
bones, light and tough feathers, and a 
rare economy of fuel, combine to give 
them much that man will never build 
into his artificial soaring.

MOST remarkable among all mi
grants is the golden plover, which 

travels the whole distance from Nova 
Scotia to South America along the sea 
for 2,400 miles, making this great non
stop run in about forty-eight hours of 
continuous flight. It does this feat on 
two ounces of fuel in the form of body 
fat. To be as economical as this, our 
modern airship must burn one pint of 
gas in twenty miles instead of one 
gallon.

Just such simple but challenging 
things as these, which are old as time 
but ever new, should cause us to be 
anxious to make peace with the creat
ures of the wilds. As rural dwellers in 
spots most apt to see their recurring 
visits, we have a favor granted to a 
relatively minor share of our population.

It seems to me that spring awakens 
this desire in us anew, to get acquainted 
with the furry friends and cheery song
sters. Knowing also that the bulk of 
them render us untold benefits by insect 
and vermin eradication, we may dis
guise our bit of sentiment in a bluster 
of practicality.

And so I leave you with your April 
plans and your newly found nesting 
friends, trusting that tbe advancing sea
son will shower you both with the 
largess of the vine and field and bring 
you gladly with content to the ultimate 
harvest. And though you may lack 
cash, you shall have sweet companion
ship.



MARITAL BLISS 
She: “You deceived me before our 

marriage. You told me that you were 
well off.”

He: “I was, but I didn’t know it.”

Mrs. Mulcahy: “An’ why did yez 
keep Mickey in after school?”

Teacher: “I asked him who George 
Washington was, and he only stood 
and looked at me.”

Mrs. Mulcahy: “It’s dumfounded the 
b’y was at yer ignorance, likely.”

Big Hen (boastfully): “I get thirty 
cents a dozen for my eggs. How much 
do you get for yours?”

Small Hen (meekly): “I get only 
twenty-five cents a dozen.”

Large Hen (scornfully): “Why don’t 
you lay big eggs and get thirty cents a 
dozen, too?”

Sandblower Hen (proudly): “Huh! I 
should exert myself for a nickel!”

NO PLEASURE 
Two old Scotsmen sat by the road

side puffing solemnly at their pipes.
“There’s no’ much pleasure in smok

ing, Donald,” said Sandy.
“Hoo dae ye mak’ that oot?” ques

tioned Donald.
“Weel, if ye’re smokin’ yer ain 

bacca, ye’re thinkin’ o’ the awful ex
pense, and if ye’re smoking some ither 
body’s, y’r pipe’s rammed sae ticht it 
winna draw.”

. “Where have you been, Bill?”
“In a telephone booth talking to my

girl, but drat it, someone wanted to
use the telephone and we had to get . » out.

“Mother,” said a little boy after com
ing from a walk, “I ’ve seen a man who 
makes horses.”

“Are you sure?” asked the mother. 
“Yes,” he replied. “He had a horse 

nearly finished when I saw him; he 
was just nailing on his back feet.”

Salesman: “Boy, O boy, did Tillie 
throw a party last night!”

Girl: “You don’t say! Who all was 
there?”

Salesman: “Just me and Tillie.”

SHE FORGOT 
“Rastus,” said the judge, “your wife 

complains that you never work. How 
about it?”

“Dat woman’s crazy, judge,” replied 
Rastus. “Ask her what Ah was doing 
de second Toosday in July last yeah.”

Two American boys were on a visit 
to their cousin in England.

The visitors were boasting about their 
respective fathers.

Said one:. “My father built the tallest 
skyscraper in the States. Look me over, 
boys—look me over.”

“That’s nothing,” remarked the sec
ond. “My father designed the largest 
air-liner in the world. Look me over, 
boys—look me over.”

For a second or two their English 
cousin remained silent.

“Well,” said one of the cousins, “with 
what remarkable achievement can we 
credit your father?”

“Look me over, boys—look me over,” 
came the quiet answer.

Constable (to gentleman staggering 
home at 3 a. m .): “Where are you go
ing at this time of night?”

“To a lecture.”
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Circulars
P otash  Pays on G rain  (South)
G rea ter P ro fits  fro m  C otton  
T o m ato es (General)
A sparagus (General)
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Times have 
changed for

The Family Man
By

TT&7HEN we were young the Head of the Family sat down to dine 
^  * beneath a frame of walnut holding within it the familiar motto, 

God Bless Our Home. But in these hectic days of war scares and stock 
jitters, dear old Pater Familias seldom dines without sensing that he 
hovers between his social security identification card and the orange 
and blue food scrip ticket. No wonder he gets more goose pimples 
than gravy.

Perhaps the old motto is laid away in 
the musty attic, tucked in the space be
tween magazine files of the nineties and 
the stamp collection which Uncle Dud 
gave you when he hustled off to the 
Spanish-American war. If it would do 
us any mental good to tote it down and 
hang it above the sideboard again, I 
would dust it off and take a chance. 
But the lares and penates of modern 
family life do not often include such 
fragments of a mid-Victorian simplicity 
and callow faith.

In its place we more frequendy see 
the engraved diploma of some profes
sional academy or a card denoting that 
the Head of the Family is a staunch 
Rotarian. Mother and the girls have 
their sorority pledges framed, and the 
young scion of the line has his own 
notions of greatness embellished in ath
letic scrolls. Are we going Greek? 
Athens also had her era of worship of 
the perfect body and the social graces, 
while Olympic gods languished and the 
Romans armed.
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The pattern of the ideal family man 
has changed. Even in the rock-ribbed 
stronghold of American tradition, such 
as we sometimes hope to locate off in 
the rural zones, one is up against the 
stern fact that the march of modernity 
has been ruthless. Yes, even the “rube” 
has met his Renaissance.

C O  your devoted patriarch has bowed 
to the inevitable crush of circum

stances. No longer may he take his 
lofty seat as arbiter and dictator com
bined, such as we once beheld among 
us in the old Germanic and Norwegian 
immigrant families. The newer life has 
intervened and has made men of jelly 
and girls of iron. It has switched the 
sexes, so to speak, and turned cement 
into putty for the masculine gender. 
The language used by the home folks is 
typical of the age, in which the “prunes 
and prisms” once pronounced by the 
neophytes of the parlor have given way 
to gamin gutturals and side-street slang. 
Anything goes when the old motto is 
gone.

Now this is often defended as a mark 
of true sincerity and absence of self-sup
pression. It is set over against prudery 
and slyness, twin sins of the age in 
which you and I were fetched up. I 
grant it is franker, sometimes just as 
decent, and in reality more relieving 
than the polite etiquette of Father’s day. 
Yet it is pretty tough on the old stuffed 
shirt, to uphold tradition and dignity 
when decorum and restraint have van
ished and the stream-lined jazz age has 
taken all the starch out of his assumed 
responsibility.

Another landmark to which the dev
otee of other days might fondly cling 
was the enlarged crayon portrait of some 
revered ancestor. In my youth such 
lugubrious lineaments were common to 
the sitting rooms of goodly burghers of 
our town. The peddling artist came and 
seized upon some tintype or other relic 
of a careless hour and promised to re
turn it in a month fully restored and 
faithfully copied. He took a down pay
ment and your note for the balance 
upon delivery, and thus the die was 
cast.

If English halls and baronies of Eu- j 
rope boasted their rows of knights in 
oil, you too, steeped in the heroics of a 
continental conquest, might also possess 
the treasure of a grandsire framed in 
gilt. You bought an easel, fragile and 
rococco, draped with changeable silk or 
rich brocade. On this the startling fea- I 
tures of the noble nobody rested in its , 
crime of greasy charcoal, sprayed with 
fixative and glaring with family pride. | 
Few there were who wasted pity on the : 
chore girl who did the dusting job or 
the invalid who had to sit all day and 
face the staring crayon orbs of him who 
heard ’Cump Sherman say that war was 
“hell.”

At any rate the Head of the Family 
felt a sort of “ectoplasm” of spiritual j 
force emanating from this awful visage 
on the easel, which became the sacred 
altar of domestic power. Reinforced ] 
by the frigidity and solemnity of the 
mighty mien, he launched his campaign j 
of subjugation. Nothing like this de
fends his rights today. All the old al- j 
bums are gone, and nothing remains to ] 
conjure up past memories save a few j 
snap shots which few can find until too . 
late to apologize about them. No won- j 
der the sway of the patriarch has gone j  
and the Head of the House has be-1 
come the corner stone of the garage.

11 'H E  family man of my boyhood was 
proud of the farmer strain in his i 

ancestry and upbringing, as well as full ; 
of useless vanity about his clan in gen- 1 
eral. To this end he erected a square ! 
frame barn with ornamental eaves and i 
cornices, placing it about sixty feet be- i 
hind the house, with rows of hollyhocks < 
and sunflowers around it. At the front j 
approach near the street there was the j 
usual horse block and “iron nigger” 
hitching post. Of course, he might keep j 
a tractor to mow his lawn today, but j 
there’s nothing in cold steel to keep one 
tuned to bucolic joys. It takes horse 1 
flesh, maybe a milk cow or two, and , 
plenty of ammonia fumes.

The garage today is just like another ’ 
room of the dwelling, and even has , 
drapery on its windows when occasion ; 
demands. But when we were kids the !
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back yard barn was the retiring spot for 
the Head of the Family when some 
grouch or household misbehavior net
tled his normal calm. There were bins 
for feed and rows of pegs for harness, 
and one might oil and soap the tugs 
whilst talking to a neighbor about 
Bryan, the Populists, and the march of 
Coxey’s Army. The manure pile and 
compost heap gave vent to pent-up mus
cular vehemency, and small boys with 
black marks against their record were 
escorted thitherward 
for admonition.

Such a place for rev
erie and retirement is 
a balm to the soul of 
man. Such were the 
smelly barns adjacent 
to our erstwhile abodes.
No man can long re
main a self-complacent 
and dominating per
sonality w ithou t the 
whiff of horse hair and 
cow dung, steel
ing him to re- 
n o u n c e the 
frills of parlor 
magic and the 
cozenage of fe
male c h a r m .
Like the old- 
time b a r b e r  
shop, it was the 
zone of man’s teetotal independence and 
the realm of empire-making schemes. 
Now that all we have left is the scheme 
and not the empire, things are not so 
happy with the harassed Head.

Nowadays if a gent who pretends to 
boss a family has an income tax to pay 
and a place quiet enough to figure out 
its evasion properly, he thinks he is 
lucky; hence “away back when” our 
men folks did not ponder on such mon
strosities, and swearing was reserved for 
barns and barber shops.

Of course the barber shop and the 
corner saloon were the middle class clubs 
of. my younger days, and much sought 
after by family men in search of cama
raderie. Joe Curtis presided over the 
bowls and scissors in the basement be
low Graham’s drug store. Thence we

youngsters went for occasional hair cuts 
and glimpsed the rows of initial mugs 
which held full sway before the safety 
razor craze made the barbers seek the 
female trade. Female trade wrecked 
the last vestige of this fond retreat. The 
literature which once littered the an
cient barber shops catered to the prize 
ring, the turf, and the silken thigh. 
What was naughty then and edited for 
male attention would not be noticed 
now among the gaudy nudist leaflets 
strewn on every rack. Stories told by 
Heads of Families waiting for their 
daily shaves are but dim replicas of the 

juicy tid-bits gathered by the gals to
day at sewing club and bridge. 

Nay verily the once proud 
Headsman of the Hearth 

has surrendered the last 
source of his 
inner power— 
the joy of be
ing rough and 
common w ith 
his “ hair let 
down.” With
out it he has no 
relief from the 
grind  of self- 
effacement and 
inferiority. Like 
the dear old 
pink gazette it
self, our hori

zon has shrunk and shriveled from 
forty rounds of John L. to half a round 
with Roper. And even in the burlesque 
show the professor has quit the shady 
shimmy and entertains his audience 
with endocrine glands and hormones.

Frankness and too much science com
bined have robbed the fellows of their 
personal privileges enjoyed apart from 
sissies and mixed society. Dad has be
come a decadent drifter.

T CANNOT speak as fully and frankly 
about the saloon, but which I believe 

had sawdust on its floors like Gottlieb 
Kulick’s butcher shop. Beer can rush
ing in my environment was not so pop
ular as in some other towns, so the 
Family Heads sought their solace in per- 

( Turn to page 47)



Potash Is Important 
To Farm Chemurgy

By Dr. J. W. Turrentine

Washington, D. C.

IT  is an honor deeply appreciated, to 
be invited to address the National 

Farm Chemurgic Council and its many 
supporters and adherents on this the 
occasion of its Fifth Annual Conference. 
And it is a pleasure, as always, to visit 
this beautiful Capital city of a great 
State which is showing such marked 
aggressiveness in the scientific rehabili
tation of its agriculture. This State’s 
enthusiastic espousal of the Farm Chem
urgic enterprise is only one instance of 
many where it has grasped opportu-

* An address given before the F ifth  Annual 
Conference of the National Farm Chemurgic 
Council, Jackson, Miss., March 29-April 1, 1939.

U n fertiliz ed  tu n g  tre e  th e  sam e age and on  the 
sam e so il as th e  one on th e  rig h t.

nities to improve the economic status 
of its farmers. Its progressive attitude 
toward farm problems, its scientific re
search in soil fertility and crop produc
tion, soil conservation, diversified farm
ing, livestock production with scientific 
pasturing, combined with its State-wide 
and highly efficient educational system 
reaching all classes of the rural popu
lation have attracted nation-wide atten
tion. It is fitting indeed that the Capital 
of such a State be chosen as the meeting 
place of an organization such as the 
National Farm Chemurgic Council, a 
State in which both we and our ideas 
are received with such marked hospi
tality.

Our President, Mr. McMillen, in as
signing my subject suggested that I 
stress the importance of potash fertil
ization in its bearing on farm chemurgic 
crops and cite the potash industry of the 
State of New Mexico as a new South
ern industry of importance to the nearby 
Southwest, as likewise to the agriculture 
of the entire Nation, a new chemical in
dustry which has been developed within 
the past 10 years. With respect to both 
potash and chemurgy I might claim an 
interest resulting from 27 years of re
search activity in and out of the U. S. 
Department of Agriculture.

The present position of potash in agri
culture is the result of research on the 
part of the agronomists and soil chem
ists of the Nation and their teachings, 
combined with the results obtained by 
the farmers who have followed those 
teachings—teachings based on a full

6
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consideration of the farmer’s economic 
welfare. The basic need of potash on 
the part of the farmer is founded, there
fore, on the painstaking research of hun
dreds of agricultural scientists studying 
crops and soil types of the greatest va
riety under the many climatic conditions 
existing in this country, research in
augurated some 70 years ago and still 
being carried on in ever increasing vol
ume. The present discussion is based 
on those teachings.

C urrent Potash Tonnage

The farmer’s response to these teach
ings may be measured by his current 
use of approximately 900,000 tons of 
potash salts per annum in the growing 
of his crops, for the most part mixed 
with other plant-food compounds of 
nitrogen, phosphorus, calcium, and 
magnesium, i.e., commercial, mixed fer
tilizer. Such a tonnage is evidence of 
his appreciation of need for this essen
tial plant food. Further evidence is the 
fact established by long-range, statistical 
analysis, that his purchases of potash 
vary closely with his cash income. In 
other words, this tonnage is not a full 
measure of his appreciation, as his use 
of potash is restricted by his economic 
status.

The basic need for potash is better ap
preciated when it is noted that on the 
average 35 pounds of potash salts per 
acre are removed by the harvested crop 
per annum, and where the soil is de
prived of a protective cover crop, the 
loss from leaching may amount to an 
additional 100 pounds. This is avail
able potash, this year’s supply. In addi
tion, erosion removes non-available pot
ash minerals, the supply for future 
centuries, equivalent to 320 pounds per 
acre per annum. These figures, based 
on the comprehensive survey conducted 
by the late Dean J. G. Lipman of the 
New Jersey State College of Agricul- 
tufe, can represent only broad averages, 
since they vary with crops, soil types, 
and farm practices. Nevertheless, they 
serve to indicate the appalling rate at

which the soils of America are being 
depleted of an essential fertility element.

This process of depletion has already 
advanced not only to the point where 
crop yields have declined, but in addi
tion plant abnormalities have resulted, 
now commonly recognized and accepted 
as potash deficiency symptoms. These 
symptoms are appearing wherever the 
soil-mining process, so prevalent in 
American agriculture, has been carried 
on long enough, and that includes most 
of the humid and some of the semi- 
humid regions. The outstanding in
stance of potash deficiency in the South 
is the so-called cotton-rust, a common 
phenomenon frequently resulting in the 
complete defoliation of the cotton plants 
of an entire field, prematurely ending 
their life cycle with reduced yields, un
developed bolls that are hard to pick, 
and low grade lint.

The testimony of the growing plant 
is now being confirmed by the soil 
chemist through the application of the 
short analytic methods recently devised, 
whereby is determined relatively easily 
and rapidly the soil’s content of potash 
and other elements in forms that are

T re e  fertiliz ed  w ith 1 0 0  lb . o f  m u riate  o f  potash  
and 2 0 0  lb . o f  superphosphate p er acre .
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readily available for crop use as con
trasted with those locked up in non- 
a vail able form. Surveys on this basis 
confirm soil depletion not only on the 
lighter soils of the Coastal Plain where 
long recognized, but also on the heavier 
soils of the interior where State pride

frequently has prompted belief in soil 
inexhaustibility.

The depletion of American soils is no 
new story. On the contrary, it has be
come so well known that the nation is 
now spending millions in well-planned 
and comprehensive efforts at soil res
toration —  the prevention of erosion, 
the conservation of soil moisture, re
forestation, and the growing of cover 
crops, particularly legumes, to improve 
the fertility of the soil, a program in 
which 65% of American farm acreage 
is now cooperating. None of these 
devices, however, can restore the potash 
to the soil once it is removed, as it can
not be synthesized, as can nitrogen 
compounds and the weathering proc
esses whereby it is released from the 
insoluble potash minerals, if present in 
the soil, are too slow to meet the crop’s 
requirements. But even if they were 
not so slow, soil depletion would not be 
arrested.

With this problem this Council must 
be vitally concerned. The chemist oper

ating a chemurgic plant will expect, 
possibly require, raw materials from the 
farm at the lowest possible price. He 
will endeavor to manufacture his prod
ucts at the lowest possible cost. But 
he knows in advance that for low cost 
production he must have a plant of the

maximum efficiency in design, construc
tion, method, and operation, plus ample 
working capital.

The same applies to the chemical 
plant in which are produced his raw 
materials, namely the farm. Without 
elaborating the analogy which is self- 
obvious, it is sufficient to point out the 
well-established fact that for cheap pro
duction a fertile soil is a prerequisite. 
For the average farm that means soil 
restoration, and for all farms, soil pres
ervation. On any other basis the chem
urgic concept is foredoomed to failure, 
together with the farmer whom it is 
designed to help.

A Subsistence Diet

The only known method of restoring 
potash to the soil is to transport potash 
salts from those places where they have 
been deposited by nature abundantly 
and in concentrated forms, and apply 
them to the soil in amounts and com
bination as taught by the farm advisers

Hogs th riv e  on legum e pastures in  th e  So n th .
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to be economically efficient. If these 
teachings are to be followed, however, 
they must and do take cognizance of the 
farmer’s restricted purchasing power 
and, therefore, deal with those limited 
quantities designed to yield the season’s 
crop, at best a subsistence diet yet at 
that one which the average farmer feels 
unable to provide in the quantities pre
scribed.

To illustrate, during a recent season, 
the cotton farmers of the four States, 
North Carolina, South Carolina, Geor
gia, and Alabama, used only 100,000 
tons of potash salts, as contrasted with 
the more than 200,000 tons they would 
have used had they been able to follow 
the official State recommendations. In 
the Middle Atlantic and Northeastern 
States only one-tenth of the potash so 
recommended was being used. In eight 
Midwestern States the potash removed 
by the corn, wheat, oats, and alfalfa 
crops alone exceeded the total used in 
the entire United States, to replace 
which less than 10% was applied on all 
crops grown in all of the Midwestern 
States. In such a situation no surplus 
is provided and rarely contemplated for 
a reserve supply.

The potash phase of soil restoration 
is, therefore, as yet hardly touched.

Soil-building w ith Legumes

The growing of legumes may be 
spoken of as the backbone of the soil- 
building program. In the South for
tunately by growing winter vetch the 
winter months can be utilized for this 
crop, thus saving a year in rotations with 
other advantages equally important. 
But in the growing of legumes, together 
with lime on acid soils and phosphates 
if deficient, potash is a basic need as 
revealed by the plant’s own appetite. 
For example, alfalfa and clover remove 
from the soil four times as much potash 
as phosphate, lespedeza twice as much, 
cowpeas and soybeans three times as 
much, and velvet beans and winter 
vetch four times as much as revealed by 
chemical analysis. The legumes are in 
fact among the high potash-consuming

crops, and for their successful growing 
potash must be supplied. Where turned 
under for soil enrichment this potash, 
with some loss, together with the nitrog
enous and organic matter synthesized, 
are available in ideal form for the suc
ceeding crop. Where removed, the leg
umes, from the potash viewpoint, are 
soil-depleting crops of the first magni
tude.

Prevent Potash Leaching

The legumes have a bearing on the 
potash problem not frequently empha
sized. While much potash is required 
in their successful growing, a 4-ton per 
acre alfalfa crop, for example, utilizing 
350 pounds of potash salts, which if 
deficient must be supplied, legumes (as 
a characteristic of effective cover crops 
in general) tend to conserve that potash 
already in the soil through the reduc
tion of leaching and erosion. Lysimeter 
studies have shown that a cover crop 
of legumes will reduce potash loss from 
leaching by 50% , while erosion control 
methods adopted and taught by Fed
eral and State soil conservation services 
have been shown to reduce erosion losses 
to practically nothing.

To illustrate from a typical test, a 
fallow plot during a 12-hour rainfall 
lost 13 tons of soil per acre, which 
a cover crop of red clover reduced 
to only 89 pounds, soybeans to 30 
pounds, and grass to 10 pounds. From 
the many similar data now on record it 
becomes obvious that soil depletion 
through erosion can be practically 
stopped by the growing of legumes and 
other cover crops. Potash added in 
their fertilization, therefore, yields a 
several-fold return in the potash con
served.

This program has now advanced to 
the point where 41,000,000 acres are 
protected by cover crops of legumes and 
grasses. Assuming that leaching is re
duced by 50% and that the potash uti
lized by the cover crop is returned to the 
soil, this represents an annual saving of 
4,000,000 tons of available potash salts.

( Turn to page 44)



Peat Land Farming 
In Wisconsin

By A. R. Albert
Hancock & Coddington Branch Agricultural Experiment Stations, Hancock, Wisconsin

P EA T or muck soil can produce re
markable crops provided it is sup

plied with potash. Experiments and 
experience show that potash application 
is the first essential to success with peat 
soils. In fact one may, at fair produce 
prices, realize as much as 300% return 
upon an investment in potash on peat 
soil which has never been fertilized or 
manured.

The amount and frequency of potash 
applications are determined by kind of 
crops grown and nature of crop mate
rial removed from fields. Crops through 
which vegetative material is removed, 
such as hay, silage corn, and binder-cut 
grain, tend to remove large amounts of 
potash. For example, we found that

150 pounds of potash on a 4-year rota
tion were inadequate to maintain maxi
mum production and increased the ap
plication to 300 pounds, applied twice 
per rotation, thus making 75 pounds of 
50% potash per acre per year.

This seems to be adequate, or nearly 
so, for general farm crops in a normal 
rotation. It will probably not be enough 
for such crops as Reed Canary grass, 
which may produce 3 to 4 tons of hay 
per acre per year, nor will it be enough 
for intensive cropping to potatoes and 
roots. The frequency of application is 
a matter of choice with the farmer. 
Leaching losses on peat soil are of small 
consequence, and sometimes it is de
sirable to make large applications of 400

to 1,000 pounds of 
high-analysis phos
phate and potash 
per acre upon in
tensively cultivated 
crops and then 
permit other crops 
to feed on residues.

Phosphates have 
been used w ith 
potash, a n d  our 
experience during 
the early stages of 
our fertility plots 
w as unfavorable 
to the use of phos
phates. The raw 
rock phosphate 
produced p ra cti
cally no effect one 
way or an oth er, 
but superphos

C arrots read y fo r  top p ing . Sh ap e, size, and q u ality  o f  ro o ts  are  ex ce lle n t. 
Y ield s ran ge fro m  4 0 0  to  1 ,0 0 0  b u . p e r acre . An ap p lica tio n  o f  4 0 0  lb . 

0 -9 -4 0  fe r tiliz e r  p er acre  was used.

10
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phate tended to 
c a u s e  grain to 
lodge and conse
quently resulted 
in smothering of 
the hay crop seed- 
ings and so caused 
lower grain and 
hay yields.

During recent 
years, how ever, 
and after 15 to 20 
years of cropping, 
s u p e r p h osphates, 
and ra w  r o c k  
phosphate to a 
lesser extent, have 
given d i s t i n c t  
benefits upon sun
flowers and Reed 
Canary grass. Our 
rate of application 
per acre every 4 years has been 64 
pounds of phosphoric acid in superphos
phates and 250 pounds in rock phos
phate. Superphosphates have also given 
distinct benefits on potatoes, but are 
less profitable per fertilizer dollar than 
potash treatments.

Tested  Crop Needs

Lime applications have been tried 
without generally significant results in 
the glacial drift area of Wisconsin, but 
where the peat soils are very sour in the 
driftless area, beneficial results have 
been secured with certain lime-loving 
crops. Nitrogen fertilizers in conjunc
tion with phosphate and potash have 
been tried from time to time without 
consistently and significantly profitable 
yield improvement.

Some trials with minor elements, such 
as copper, iron, manganese, and mag
nesium, have been made upon carrots 
without significant yield improvement. 
This was on a peat soil with a slightly 
acid reaction on which no responses to 
ljme treatments were secured. The 
question is not answered, however, for 
all minor elements, for all crops, or for 
all time.

During early operations on this peat 
soil, experiments were made with can
ning beets, sugar beets, onions, and sim
ilar crops, using on them different ferti
lizer combinations at what were then 
considered somewhat above normal ap
plications. For the most part, results 
with these trials were not conducive to 
further effort. In late years, however, 
we have discovered that we were not 
using sufficient amounts of fertilizer. 
We had been applying between 200 and 
500 pounds per acre, but found that we 
could not grow a satisfactory onion crop 
unless we used 1,000 pounds, and even
2.000 pounds of high analysis fertilizer 
per acre. Perhaps if we should return 
to growing sugar beets and canning 
beets with heavier fertilizer treatments, 
results might be more encouraging.

The method of application may vary 
with different crops. In general, maxi
mum returns per fertilizer dollar are 
obtained from row applications. Pota
toes profit by 400 to 500 pounds of 
a high potash fertilizer in the row. 
Onions were not injured in 1938 by
1.000 pounds of 0-13-30 per acre applied 
beside the row. Fertilizer injury to 
seedlings is possible but not common 
on these highly buffered soils. Recently,
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application about an inch below the 
seed has given excellent results.

The frost hazard on Wisconsin peat 
soils varies considerably between the 
northern and southern portions of the 
State. In central Wisconsin, where it 
is quite possible for frost to occur any 
month in summer, and where it has 
frequently occurred during the middle 
of June and the latter part of August, 
some of the most satisfactory crops are 
sunflowers for silage, peas, early pota
toes, carrots, rutabagas, turnips, onions, 
and grasses for hay and pasture. In 
recent years Reed Canary grass has be
come quite popular, with some farmers 
claiming it is an excellent hay and pas
ture crop and others not liking it quite 
so well. Like other new crops, Reed 
Canary grass will have to find its place 
in the farm scheme. Corn is an excel
lent crop where the frost-free season is 
long enough, but rather hazardous in 
central Wisconsin. Grain crops are 
generally unsatisfactory in that all are 
subject to lodging; barley is subject to 
frost; spring and fall rye are subject to 
ergot which is probably carried over in 
the many grasses thriving along waste 
banks and fences. Nevertheless, we 
have a 5-year rotation in which the

average oat production is about 42 
bushels per acre over a period of 12 
years or more. Early-maturing oats 
seems to be our most satisfactory spring 
grain.

Peat soil is very well-adapted to spe
cial crop production. The frost hazard 
to delicate crops, possible excessive 
moisture damage to all crops except 
grasses, and also danger of introduction 
of plant diseases and pests through in
tensive cropping deserve attention. Spe
cial crop production demands close at
tention from operators, good markets, 
and many other conditions. The ques
tion may well be raised whether it 
would be more advantageous to strive 
toward intensive cultivation of peat soils 
or toward a more diversified type of" 
utilization.

Soil Becom es Depleted

Under intensive cultivation, and for 
that matter under the average 3- or 
4-year farm rotation, there is a destruc
tion of peat soil and its consequent sub
sidence. This is observable on the Cod- 
dington Experiment Farm after only 
20 years of operation. Whether or not 

{Turn to page 42)

S u n flo w er, on peat in  c en tra l W l.c o n .ln . L e f t .  U ntreated . R ig h t. 1 5 0  lb . potash on corn  in  h ills ,
1 5 0  lb . p otash  on grain .



I Twenty-five Years 
Of Extension Work

By J. Francis Cooper
Extension Editor, University of Florida, Gainesville, Florida •

IN 1914, while seething war clouds 
hovered over Europe, ready to. re

lease a torrent of shrapnel, bullets, and 
cannon ball from which the world has 
not yet recovered, the United States 
Congress passed the Smith-Lever Act 
which set up the present system of co
operative extension work. For a quar
ter century cooperative agents of county, 
State, and Federal governments have 
rendered daily service to American 
farms and rural homes which has 
helped to build not only better farming 
but also, and more important, better 
rural family life and improved Ameri
can citizenship. Its building process 
has been the exact antithesis of destruc
tive war.

Early in May, as near as possible to 
May 8, the date the Smith-Lever Act 
was passed, some 3,000 counties where 
farm and home demonstration agents 
are employed staged celebrations of the 
silver anniversary of extension work. 
State and national extension officials 
checked their records and counted ac
complishments of the first quarter cen
tury, as well as charted their course for 
the future.

Although it is officially just 25 years 
old, cooperative demonstration work 
actually began in Texas in 1904, 35 
years ago. War clouds were not threat
ening, but a foreign enemy was invad
ing the Southland, causing consterna
tion among cotton growers whose fields 
it was ravaging. The boll-weevil army 
was on the march—a tiny enemy *tis 
true, but one which was difficult to

combat, if not invincible. And yet it 
proved to be an enemy which brought 
about great good to the country which 
it invaded, and even was the subject 
later of monuments erected in some 
Southern States (Texas and Georgia) 
for the service it had rendered in forcing 
crop diversification onto a one-crop land 
where cotton had reigned as king for 
decade after decade. It was said that 
“good came from evil, even the boll- 
weevil.”

Founded Extension Work

Throughout the country homage is 
paid to Dr. Seaman A. Knapp as the 
founder of extension work, although he 
died April 1,1911, before Congressional 
action provided definite, centralized 
financing and direction for the activity. 
Ideas, ideals, and inspiration for the in
novation came originally from this 
great agricultural leader, teacher, and 
preacher whose previous career in the 
North had covered 70 useful years. No 
young Lochinvar out of the West 
was he.

After serving for 6 years as professor 
in agriculture at Iowa State College, in 
1884 he became president of that pio
neer institution. While on its staff, he 
is credited with having drafted the bill 
introduced in Congress by Represent
ative Hatch of Mississippi, under which 
agricultural experiment stations were 
authorized, so he played a part in the 
present agricultural research system as 
well as that devoted to extension.

13
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Dr. Knapp believed that crop di
versification in the Southern States 
and endeavor for subjugating the boll- 
weevil required methods by which 
farmers could be shown how to do 
things. Foundations for the effort had 
been safely laid with scientific inquiry 
and research discoveries, but the mean
ings possessed by these must be trans
lated into the language used between 
the plow handles before the desired

of the rural areas. Credit for the to
mato clubs goes to Miss Marie Cromer 
of South Carolina and Miss Ella G. 
Agnew of Virginia.

Results obtained from the Knapp 
system of demonstrations were so sat
isfactory that the entire boll-weevil area 
took new courage. United States Sec
retary of Agriculture Wilson placed ad
ditional funds at Dr. Knapp’s disposal, 
but they could be spent only where the

Cover cro p s a re  grow n on thousand s o f  acres o f  land  as a resu lt o f  d em onstration s. These A ustrian 
w inter peas and v etch , grow n as a w inter cov er crop  in  H. J .  W ells* p ear grove at C hipley, F lo rid a , are

read y to  b e  turned  under.

results would follow. The experiment 
stations had no coordinate means 
whereby the results of their investiga
tions would be carried onto the farms 
where pressing problems needed solv
ing and research often had the right 
answer.

And so he conceived and put into 
execution demonstration work with 
farmers, boys’ corn clubs being organ
ized under his direction in Texas in 
1908 and girls’ tomato and canning 
clubs comimg into existence in South 
Carolina and Virginia in 1910, and all 
being merged in 1914 into cooperative 
agricultural extension services which 
reach men and women, boys and girls

pest was seriously prevalent. General 
Education Board officials, with Rocke
feller money, came to the rescue with 
funds to be spent under department di
rection but in any State. Called to 
Washington and placed in charge, Dr. 
Knapp extended the demonstrations all 
over the South. Sears, Roebuck and 
Company duplicated sums of $1,000 or 
more raised privately in many com
munities, both North and South. The 
Bureau of Plant Industry supervised the 
work in its early days.

Beginning in a modest way in the 
South, the service soon spread to other 
parts of the United States and is now 
conducted in its possessions. But it is
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still strong in the South. Recent re
ports state that there are 4,121 county 
agricultural agents and assistan ts , 
with 2,060 of them in the South; of 
the 2,142 home demonstration agents, 
1,257 are in the Sou th ern  S ta tes . 
However, the South has only 403 of 
the 1,516 specialists engaged in exten
sion work.

The Department of Agriculture has 
determined that 20 of its employees

tion, and anything else affecting rural 
welfare and progress.

The nation’s farming, as well as its 
other activities, is filled with emergen
cies. The World War, coming a few 
years after the extension organization 
began functioning, gave it a baptism of 
emergency fire which proved its capa
bilities in the field. Production of more 
foods and conservation of those existing 
were the uppermost thoughts of the

R ecord s on F lo rid a  c itru s  groves k e p t b y  th e  E xten sio n  S erv ice  show ed fe r tiliz e r  to  pay g reater 
re tu rn s th an  any o th er p ra c tice . D em on strations have helped  grow ers to  cu t costs  o f  p rod u ction

w ithout d ecreasin g  efficiency.

have been continuously engaged in ex
tension work since May 8, 1914, and 
that 182 employees in 38 States have a 
similar “roll of honor” record.

The agents extend their good offices 
alike to newcomers of an area, old-time 
residents there, and those in between. 
They deal with soils and fertilizers, 
seeds and varieties, culture and har
vesting, control of pests affecting both 
animals and crops, feeds and feeding, 
improvement of breeds of animals, mar
keting, forestry, gardening and orchard
ing, home improvement and grounds 
beautification, sewing and clothing, 
foods preparation and conservation, nu
trition and health, recreation, organiza-

time, from a farming standpoint. The 
farming public and the agents rose to 
the emergency in style so proficient as 
to be almost awe-inspiring.

Cessation of hostilities was followed 
by a period of drastic readjustment. 
The farm production machine was 
geared to high speed, had to be slowed 
down to meet demand conditions. 
Economies in both marketing and 
production were necessary in the face 
of shrinking world markets. Drastic 
economies were obtained without ad
versely affecting efficiency, even increas
ing it in many cases.

Outbreaks of various plagues from 
time to time have given additional
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W ork o f  th e  4-H  Clubs tra in s  boys and g irls  to  b e  p a tr io tic  as w ell as p ro ficien t. T h e  flag-raising 
cerem ony at Camp T im p o o ch ee , F lo r id a , is  an im pressive p art o f  th e  early  m orning program  every

day.

worry, and added scope for service by 
county agents. Every one has been met 
with vision, courage, and facility.

When the agricultural adjustment 
program was launched in 1933 the 
country’s county agents were given an 
extra assignment which is still keeping 
the noses of many to the grindstone, 
causing some of them to break down 
prematurely from overwork, and others 
to neglect their regular lines of demon
stration activity. But whenever extraor
dinary situations arise, it is a matter of 
course to press the county agents into 
the duty, with assurance that it will be 
performed well.

Dr. Knapp realized that adult farm
ers could be persuaded to change their 
practices only with difficulty and that 
boys and girls, who were more easily 
influenced to try new and improved 
methods, offered a fertile field for prog
ress. As Dr. Knapp said, “Youths with 
the open-mindedness characteristic of 
boys but who have been given some 
training in the fundamentals of better 
practices afford the happy solution for 
the problem. Change they will not resist, 
neither adopt simply because it offers

something new. In clubs devoted to 
specific purposes, thousands of boys can 
be partially trained as compared with 
scores who may receive a complete agri
cultural college education.”

4-H  Clubs Grew Rapidly

From their beginnings in 1908 and 
1910, the clubs grew like Jack’s bean 
stalk. Dr. C. W. Warburton, director 
of extension work with the USDA, re
cently announced that they had a mem
bership of 1,286,029 in 1938, and that 
approximately 7,500,000 young people 
have received 4-H training since 1914. 
More than 40 per cent of rural boys and 
girls old enough to enroll were carried 
on the rolls last year, and three-fourths 
of them completed their projects.

Placing emphasis on training of the 
head, hands, heart, and health, the or
ganization aids rural boys and girls in 
making the country a better place in 
which to live. Better crops, more ef
ficient farms and farm homes, more 
healthful and attractive homes, more 
social activities and recreation for the 

( Turn to page 38)



Ed Blaney Cashes In 
On Hybrid Seed Corn

By Wilson Clark
Madison, Wisconsin

ED BLANEY, a 38-year-old dairy 
farmer of Dane County, Wiscon

sin, is making more money on his side
line than he is from his milk business. 
Last year he raised 3,200 bushels of 
hybrid seed corn which netted him 
about $4 a bushel. This year he hopes 
to raise more than 4,500 bushels on the 
125 acres for which he has contracted. 
Starting with only a single acre in 
1933, he has increased his plantings 
each year, until his corn business now 
takes more of his time than his cows do.

His 160-acre farm of Carrington silt 
loam is located about 4 miles south of 
Madison. The soil is kept in excellent 
condition by the liberal use of com
mercial and farm fertilizers. Manure 
is put on during the winter and disked 
in before plowing begins, in April. He 
likes to allow a week or so between 
plowing and planting, so 
that the weeds can come 
up and be harrowed out 
before the corn is put 
in. This extra dragging 
also helps to put the seed 
bed in better condition 
and breaks up clods.

“We usually keep one 
tractor at the plowing 
day and night, if we 
can,” he explained, “in 
order to get the job done 
early.” Continuing, he 
says, “W e generally  
check-plant the corn, 
with a fertilizer attach
ment on the planter. We 
put on 100 pounds of

3-18-9 fertilizer per acre, using a split-
row boot which drops the fertilizer on
each side of the seed. I like this system
better than drilling it in, because it
puts it where the plants can get it, and
not so much is needed to get results.
Then when the corn is 6 or 8 inches
high, it is side-dressed by means of a
fertilizer attachment on the cultivator.
About 150 pounds of the same mixture
is used per acre. We cultivate only
enough to keep the weeds down, and
as a rule four cultivations will check
them until the corn can shade them . » out.

When asked about the value of ferti
lizer, Blaney made this emphatic reply: 

“Fertilizing is as much a part of our 
farming as the plowing and cultivating. 
This land produces from 25 to 60 

( Turn to page 43)
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T h e  H ershey In d u str ia l S ch o o l. In  th e  b ackgrou nd  is a panoram a o f  som e o f  th e  H ershey Farm s.

Hershey Farms Find 
Potash Profitable

By B. A. Rockwell
Farm Research Department, Hershey Farms, Hershey, Pennsylvania

TH REE years ago the Hershey In
dustrial School employed an experi

enced soil chemist. One of his chief 
duties was to analyze soil samples sub
mitted by the farm research department. 
In spite of the fact that large amounts 
of farm manure had been applied to 
our fields and all crops fertilized with 
what we believed to be liberal amounts 
of lime, phosphorus, and potash, more 
than 90 per cent of our fields were 
found to be deficient in available potash.

Surprised beyond belief by the re
port of our chemist, but still not con

vinced, we started a number of fertilizer 
experiments involving chiefly the appli
cation of varying amounts of potash. 
In this work we selected alfalfa, po
tatoes, tomatoes, corn, and mangels be
cause they were the most important 
crops in our farming system. Results of 
these field experiments have confirmed 
the findings of the soil chemist with 
regard to potash and convinced us of 
the need for using larger amounts of 
this valuable plant food.

In presenting the results of our own 
experiences with potash, it is our sin

18
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cere hope that farmers in other parts 
of the country may find in them some
thing of interest, if not a partial solution 
of some of their fertility problems.

The average yield of potatoes on our 
farms and on commercial potato farms 
in Pennsylvania has been generally sat
isfactory. In normal seasons field aver
ages of 300 bushels or more are quite 
common, and increasing numbers of 
farmers are qualifying each year for 
the “400 Bushel Club.” Last year John 
J. Daniels, Superintendent of the Her- 
shey Industrial School Farm, grew a 
record yield of 741 bushels. This crop 
was fertilized with 800 pounds of a 
7-21-21 fertilizer and grown under ex
tremely favorable moisture conditions.

Did Potash  Prevent B lackening?

High yields, however, are not always 
associated with quality. The Rural Rus
set potato, a good yieider and possessed 
of excellent eating quality, was discon
tinued at Hershey because of its tend
ency to turn black after cooking. Hav
ing studied the results of Dr. W. E. 
Tottingham of the University of Wis
consin, where blackening after cooking 
was associated with potash deficiency 
regardless of variety, and with blacken
ing of the Russets on our own farms 
correlated definitely with known potash 
deficiency as revealed by soil tests, we 
decided to investigate this problem.

The soil selected for this experiment 
was a Hagerstown loam. It had a pH 
of 7.0, adequate supply of calcium and 
magnesium, an organic content of 1 per 
cent acre weight, and low content of 
nitrate nitrogen, phosphorus, and pot
ash. Except for the phosphorus and 
potash levels, it was fairly ideal for 
potatoes.

After early spring plowing and thor
ough preparation of the seedbed, the 
field was planted to Rural Russets on 
May 6, 1937, the Iron Age planter being 
used. The area was divided into four 
plots, each plot having five 200-foot 
rows. Plot 1 received 450 pounds per 
acre of 7-21-0 mixture and plots 2, 3,

and 4, respectively, 7-21-7, 7-21-14, and 
7-21-21 mixtures at the same rate of ap
plication.

When the potatoes were just cracking 
the ground, the entire area was divided 
into three sections at right angles to 
the rows. Section 1 was left as origi
nally fertilized and served as a check. 
Sections 2 and 3 received broadcast 
applications of 200 and 400 pounds of 
50 per cent muriate of potash, respec
tively, and harrowed in lightly. Thus 
by this arrangement 12 variations in 
potash were made possible, ranging 
from 0 to the equivalent of 588 pounds 
per acre of muriate of potash. The 
yields recorded in the table following 
are the averages for four rows from each 
fertilizer treatment, in terms of bushels 
per acre.

The results show that increasing the 
potash content in a fertilizer at planting 
time increased the yield, the highest 
yield of marketable potatoes in this 
series being produced by the 7-21-21 
analysis. Omitting potash at planting 
time and adding it only as a top-dress-

Jo h n  D aniels ( r ig h t )  d iscusses h is  use o f  a 
7 -2 1 -2 1  fe r tiliz e r  on th is  p o ta to  field  w hich 
yielded 7 4 1  b u . p er a c re™ P ennsylvan ia’s all- 

tim e Cham pion A cre.
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Plot Treatm ent U S # 1 US # 2 Culls Total

l 7 -2 1 -0 2 01 .4 4 2 .18 5 .4 0 248.982 7 -2 1 -7 220 .4 23.13 9 .52 253.05
3 7-21-14 201.4 36.74 4 .0 8 242.22
4 7-21-21 236.78 4 4 .90 5 .4 0 287.08
5 7 -2 1 -0  plus

200 KC1 205.48 4 2 .18 4 .0 8 251.74
6 7—21—7 plus

200 KC1 2 47 .6 34.02 4 .0 8 285.70
7 7-21-14  plus

200 KC1 250.3 34.02 1 .36 285.68
8 7—21—21 plus

200 KC1 193.2 34.02 4 .0 8 231.30
9 7 -2 1 -0  plus

400 KC1 195.9 36.74 6 .80 239.44
10 7 -2 1 -7  plus

400 KC1 284.41 31.29 2 .7 0 318.40
11 7—21—14 plus

400 KC1 2 77 .6 34.02 3 .4 315.02
12 7—21—21 plus

400 KC1 234 .0 34.02 4 .0 8 272.10

N O TE: Fertilizer applied at rate of 450 pounds per acre. The extra potash 200 and 400 
pounds per acre broadcast a t time of emergence.

ing does not seem to give as good results 
as if part or all of the potash is applied 
at planting time on this particular soil.

Highest yields in this experiment 
were produced by 7-21-7 at planting 
time, plus a top-dressing of 400 pounds 
of muriate of potash. Comparing the

yields of 318 bushels produced by this 
treatment with 287 bushels produced by
7-21-21 shows that the split application 
produced 31 bushels more potatoes, 
which would be more than enough to 
pay for the extra potash used. Of even 
greater significance is the fact that the 
split application produced more No. 1 
potatoes than when all the potash was 
applied at planting time.

R esu lts of T est

C u linary  exp erts  te st th e  coo k in g  q u ality  
p o tato es a t th e  H ershey S ch o o l.

Interpreting these results broadly, it 
would appear that under average soil 
conditions, especially where there has 
been a tendency to excessive vine 
growth, a 1:3:3 ratio merits serious 
consideration. And further, under con
ditions where the supply of organic 
nitrogen is adequate and the potash 
level of the soil below normal, potash 
in addition to that supplied in the basic 
mixture may best be supplied as a top- 
dressing at time of emergence.

In the spring of 1938 cooking tests 
were conducted at the Hershey Indus
trial School with potatoes grown the 
previous year on the potash plots. After 
being cooked under the supervision of 
culinary experts at the central kitchen,
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P otato es on the le ft  received  1 5  to n s o f  m anure p er acre  and 5 0 0  lb . o f  a 7 -2 1 -2 1  fe r tiliz e r . T hose 
on th e  rig h t got 1 5  tons o f  m anure p er acre  b u t no fe r tiliz e r .

the potatoes were rated by two of the 
most experienced of these experts with 
results as follows:

No. Treatm ent Placed by

1st 2nd
Expert Expert

1 7-2 1 -0 6 6
2 7-2 1 -7 5 4
3 7-21-14 4 5
4 7-21-21 1 1
5 7-21-21  (200 KC1) 2 3
6 7-21-21  (400 KC1) 3 2

It is interesting to note that the ex
perts were in agreement with regard to 
the best and poorest cooking quality, 
the 7-21-21 ranking first and 7-21-0 last. 
The rating of the other samples, while 
not in perfect agreement, were never 
more than one place apart.

The potatoes from the no-potash 
plots were poorest in quality, being 
quite soggy, and turned black after 
cooking. Improvement in mealiness, 
flavor, and decrease in tendency to 
blacken after cooking were closely cor
related with the amount of potash used 
in growing the crop.

On the evidence obtained from our 
experimental plots at Hershey during 
1937 and 1938 and the carefully con
ducted cooking tests above-mentioned,

we are reasonably certain that high 
yields as well as the most desirable 
quality characteristics of potatoes de
pend upon proper nutrition.

During 1938 we set aside three plots 
of Rural Russets to study the effect of 
borax. The plots were fertilized with 
a 7-21-21 fertilizer at the rate of 450 
pounds per acre. One plot received 10 
pounds of borax per acre and the other 
none. Throughout the season the borax 
plot showed greater vigor, stood up 
better under droughty conditions, and 
at harvest gave 26.6 more bushels per 
acre.

N itrogen-Potash R atio

For our soils and in our rotation 
which normally tends to a slight excess 
of nitrogen, our chief problem is to 
maintain a fairly definite ratio between 
nitrogen and potash. The 7-21-21 analy
sis at the rate of 450 pounds per acre, 
or other analyses supplying the same 
amount of plant food in the same ratio, 
appears to meet our minimum require
ments. In addition we are convinced 
that profitable results may be expected 
if enough borax is mixed with the ferti
lizer so as to supply up to but not more 
than 10 pounds per acre.
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In a test on Pritchard tomatoes, one 
of our very important crops, an experi
ment to determine the influence of 
potash on yield and quality was con
ducted. The treatments and relative 
yields are given in the table below.

with larger amounts of plant food, 
wider nitrogen-potash ratios, and dif
ferent times of application. This latter 
phase has been prompted by the excel
lent research of Dr. J. B. Hester of the 
Campbell Soup Company, which has

Kind of R ate  of Potash Yield per 435-ft. Row Per cent Increase
Fertilizer Application per A. to August 25 over Check

none ................... 0 181.61b . ............
3 -1 2 -6  500 lb./A. 301b. 2 03 .1  lb. 11 .2%
3 -1 2 -9  500 lb./A. 45 1b. 244 .61b . 3 4 .7 %
7-21-21  300 lb./A. 63 1b. 284 .2  1b. 5 6 .5 %

These results show that the yields 
were uniformly increased as the potash 
content of the fertilizer was increased. 
Although the nitrogen application was 
not strictly comparable in all of the 
plots, it was close enough to warrant 
the conclusion that potash had a very 
favorable effect on yield.

From our own rather critical exami
nation of the growing crop and the 
yield data, we are satisfied that the yield 
as well as the quality of the fruit on the
7-21-21 plot was superior to the other 
treatments. In the light of these re
sults, we have revamped our whole pro
gram on tomato fertilization. It is our 
plan to continue our studies on tomatoes

shown phenomenal increases in yield 
and quality by applying the phos
phorus broadcast before planting, a 
small amount of nitrogen and potash 
in the transplanting water, and the 
major part of the nitrogen and potash 
at intervals up to blooming time.

On the average Pennsylvania farm, 
corn is the backbone of the highly de
veloped livestock industry. It is at 
present the most important ensilage 
crop, although legume and grass silage 
are making progress in some parts of 
the State.

In spite of the rather general use of 
farm manures in the growing of corn, 

( Turn to page 40)

In  th is  w heat field , fe r tiliz e r  was n o t applied  to  one d rill w idth. On e ith er side an  O-IO -IO  fertiliz er
was applied  at the  ra te  o f  3 0 0  lbe p er acre#
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A May Queen and one o f her young; pets.



A b o v e: P ick a b a ck .

L e f t :  Show m ateria l.





A b o v e : L and  Is w ell u tilised  on th is  fa rm  n ear M obile , A labam a, w here potatoes are  p lanted  as an
in tercro p  in  a p ecan  o rch ard .

B e lo w : T h is  early  A p ril p ick in g  o f  w ax b eans on  th e  east sh ore  o f  L a k e  Istokp oga, H ighlands
C ounty, F lo rid a , help ed  sa tis fy  n o rth ern  d iets.



"The £dltot& 'Talk

A f f i r m *  i  J J  Recently considerable publicity
r i c K - m e - u p  was given to an article by C.

*  .. B. Sayre, Chief in Research,
f r * r  T P l ^ m t S  Vegetable Crops, New York

^  JL0 IJLJLIL& State Agricultural Experiment
Station, which appeared in 

Farm Research, Vol. V, No. 2, April 1939 and was entitled “One and A Half 
Tons of Tomatoes from Fertilizer Costing 48 Cents.” Quoting from the article, 
“It seems surprising that such small quantities of nutrient materials used in a 
field already well fertilized would make such a striking increase in the yields of 
tomatoes. The most probable explanation is that this ‘starter’ solution was applied 
in a particularly available form just at a critical time in the growth of the plants.” 

What may develop into new and very important methods of fertilizer applica
tion is the indication that plants need pick-me-ups. In the case above, where the 
solution consisted of plant-food elements dissolved in water and applied at the 
time the plants were transplanted to the field, the author explains that at trans
planting the plants are low in minerals and shorn of most of their root system. 
Consequendy, the application of a correctly balanced, readily available nutrient 
solution revives and stimulates the plant, thus enabling it to withstand better 
the shock of transplanting and to become established quickly and grow vigorously 
from the time it is transplanted. It is emphasized that this nutrient “starter” 
solution is only a supplementary treatment to be used in transplanting tomatoes 
and is not recommended as the sole fertilizer application. To carry the vines 
through the season to produce a heavy yield of tomatoes requires liberal application 
of fertilizer to the field.

Undoubtedly we shall hear much more of nutrient solutions, which enable 
the plant to get plant food before the soil can fix it.

Split application of fertilizer materials has long been common in Europe. It is 
believed the application of nitrogen, phosphates, and potash materials separately 
and usually at different times may become a practice in this country where because 
of ease of application, mixed fertilizer is commonly used, although nitrogen and 
nitrogen-potash top-dressers are popular. Recently some work has been done 
whereby the phosphates are being applied near the roots and the nitrogen and 
potash farther away and at different times. In this way some fertilizer materials 
can be applied in larger amounts with safety, thereby producing bigger yields and 
higher quality. There are many instances, it is believed, where failure to get 
profitable results from larger amounts of fertilizer has been due to improper place
ment and burning effect rather than to the crop’s lack of actual need for and ability 
to utilize more plant food. With burning injury eliminated by method of appli
cation, it remains to be seen what yields and quality will ultimately be produced. 

The whole question of greater efficiency of fertilizer through time and method

27
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of application is challenging more intensive research and experimental work. 
Much has been accomplished by the work of the National Joint Committee on 
Fertilizer Application, which is dividing its future work into two major activities, 
the first, extension of knowledge already gained; the second, still further exploring 
possibilities through research fields. Machines are now being developed, and some 
already are on the market, which will place fertilizer very accurately in the soil 
with respect to seed or plant. Others will simultaneously place the different nutri
ents in different positions, while still others carry tanks for applying nutrient solu
tions. As one surveys the field of plant nutrition, it is evident that despite the 
great amount of work already done, the problems yet to be approached are many 
and are becoming increasingly important.

o o o o o o

It is good for everyone to periodi
cally take stock of himself. This 
month there is occurring a very 
intensive stock-taking of one of 
the most influential groups in 
American agriculture—the Agri

cultural Extension Force. The occasion which prompted this review of accom
plishments, present work, and opportunities for service in the future is the 25th 
Anniversary of the signing of the Smith-Lever Act which created nation-wide 
cooperative extension work of the Department of Agriculture and Land-Grant 
Colleges.

Meetings celebrating the anniversary are being held in every State in the Union 
and in many States in every county. Among the most noteworthy of the meet
ings planned was that on the Porter farm near Terrell, Texas, where the demon
stration method of teaching farm people the most approved practices on their own 
or neighboring farms was put into effect more than 35 years ago. Some of the 
early history of the Service is given in Mr. Cooper’s article appearing on page 
13 of this issue.

From this modest beginning, the Extension system has grown until now agents 
are employed in 2,953 of the nation’s 3,079 counties. They conducted 767,000 
demonstrations of better farming and homemaking practices last year, and were 
constant advisers to farm people on such problems as the outlook for agricultural 
products, cooperative marketing, well-balanced meals, and countless other farm 
and home problems.

Much of the early Extension work was directed toward increasing crop yields, 
in which fertilizer demonstrations played an important part. During the last few 
years a large part of the agents’ time has been spent in explaining national farm 
programs and in working with farm people on such problems as crop adjustment, 
soil conservation, farm security, and sound land-use. However, crop production 
and especially the production of better quality crops are, and should be, still 
recognized as major problems. It is in the wealth of our soils that the permanence 
of our agriculture and agricultural systems will endure.

We herewith extend our congratulations to the Extension Force for its 25 
years of outstanding achievement. Fully cognizant of what it has meant to the 
agricultural advancement of this country, we offer our best wishes for as great a 
showing on its 50th Anniversary.

Extension Takes 
Stock of Itself



This section contains a short review of some of the most practical and important bulletins, and lists 
all recent publications of the United States Department of Agriculture, the State Experiment Stations, 
and Canada, relating to Fertilizers, Soils, Crops, and Economics. A file of this department of B E T T E R  
CROPS W ITH PLANT FOOD would provide a complete index covering all publications from these 
sources on the particular subjects named.

Fertilizers

J  A concise little handbook on fer
tilizer use is “Recommendations of the 
Provincial Fertilizer Board for 1939” 
being distributed by the Publicity Serv
ice of the Department of Agriculture, 
Quebec. While it is pointed out that 
these are only general recommendations 
and that in following them it is advis
able in individual cases to consider also 
the special existing soil and climatic 
conditions of the farm, the pamphlet is 
a good guide to the rational use of fer
tilizers. Canadian Provincial Fertilizer 
Boards are made up of representatives 
of the experimental research groups and 
members of the regulatory services, with 
facilities provided for the fertilizer in
dustry to present its views.

"Phosphate Investigations in Montana 1938,” 
Agr. Exp. Sta., Bozeman, Mont., Bui. 369, 
Feb. 1939, W. P. Willis, Jr., and F. M. Har
rington.

“Fertilizer Recommendations for New  
Y o r k ” Cornell Univ. Agr. Ext. Serv., Ithaca, 
N. Y., Bui. 281, April 1934 (Revised Feb. 
1939).

“Progress Report on Fertility Investigations 
with Peanuts in 1938,” Agr. Exp. Sta., Raleigh, 
North Carolina, Agron. Inf. Cir. 117, March 
1939, E. R. Collins and H. D. Morris.

Soils

J  Speculation as to the effects of vari
ous methods of management, long 
continued, on the physical properties of 
the soils and on their organic matter 
and nitrogen content prompted N. J. 
Shaulis and F. G. Merkle to sample 
and analyze the soils of representative 
commercial orchards and vineyards of 
Pennsylvania. Their findings are re

ported in Pennsylvania Agr. Exp. Sta. 
Bulletin 373, “Orchard Soil Manage
ment, Some Effects of Different Prac
tices on the Soil.” Various systems of 
soil management brought about meas
urable differences in carbon, nitrogen, 
and volume weight of these soils. The 
depth of topsoil likewise was affected 
by the method of soil management. Sod 
management was found superior as far 
as soil fertility is concerned to either 
clean-cultivation or the use of annual 
cover crops. The use of non-legumi- 
nous cover crops will not maintain the 
total nitrogen, organic carbon, or vol
ume weight of soil as found under for
est conditions. A leguminous cover 
crop, as used at Pennsylvania State Col
lege, will satisfactorily maintain an or
chard soil. A sod-forming type of cover, 
either permanent or occasionally torn 
up, is the most satisfactory practice com
monly used for maintaining the fun
damental soil qualities which lead to 
permanent productivity. The bulletin 
cites considerable literature, thereby 
comprising a rather complete study on 
this phase of orchard management.

“Terracing and Related Soil Conservation 
Practices for Alabama," Agr. Ext. Serv., Au
burn, Ala., Cir. 165, Nov. 1938, J. B. Wilson 
and R. E. Yoder.

"Hilgardia,” Agr. Exp. Sta., Berkeley, Calif., 
Vol. 12, No. 3, Jan. 1939.

"Soil Testing in Connecticut,” Agr. Exp. 
Sta., N ew Haven, Conn., Cir. 131, Mar. 1939, 
M. F. Morgan, T. R. Swanback, and  /. S. 
Owens.

"Panhandle Bulletin," Panhandle Agr. Exp. 
Sta., Goodwell, Okla., No. 64, April 1939.

"Principles o f Gully Erosion in the Pied
mont o f  South Carolina,” U. S. D. A., Wash
ington, D. C., Tech. Bui. 633, Jan. 1939, H.
A. Ireland, C. F. S. Sharpe, and D. H. Eargle.
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"T he Land in F lood Control,” U. S. D. A., 
Washington, D. C., Misc. Pub. 331, 1938.

"Erosion and Related Land Use Conditions 
on the Reedy F ork Demonstration Area, North 
Carolina,” U. S. D. A., Washington, D. C.,
1938, W. W. Stevens, H . V. Bragg, E. C. 
Sease, and O. C. Leu/is.

"Soil Survey, Athens County, Ohio,” U. S. 
D. A., Washington, D. C., Series 1932, No. 
32, Nov. 1938, A. H. Paschall, J. G. Steele/ 
F. G. Loughry, and G. W. Conrey.

"Problem-Area Groups o f  Land in the 
Southern Great Plains,” U. S. D. A., Wash
ington, D. C., Feb. 1939, H. H . Finnell.

"Land Facts on the Southern Plains,” U. S. 
D. A., Washington, D. C., Misc. Pub. 334,
1939, Glenn K . Rule.

Crops

J  Reflecting the rapidly growing inter
est in hybrid corn, five publications in 
recent circulation are notable. These 
include: “Illinois Corn Performance
Tests— 1938” by G. H. Dungan, A. L. 
Lang, J. H. Bigger, Benjamin Koehler, 
and Oren Bolin, 111. Agr. Exp. Sta. Bul
letin 450; “Hybrid Corn Trials in 1938” 
by R. G. Rothgeb and A. D. Hoadley, 
Maryland Agr. Exp. Sta. Misc. Pub. 
671; “Field Corn in Massachusetts” by 
W . G. Colby and R. W. Donaldson, 
Mass. Agr. Exp. Sta. Bui. 356; “Minne
sota Hybrid Corn, Field Trials, 1938” 
by Ralph F. Crim, Minn. Agr. Ext. 
Div. Ext. Pamphlet 57; and “Hybrid 
Corn in Wisconsin” by A. H. Wright, 
N. P. Neal, and E. J. Delwiche, Wis. 
Ext. Serv. Cir. 291. Of importance to 
growers in the respective States, these 
publications, as their titles imply, record 
the results of trials to find best adapted 
strains as well as the cultural methods 
necessary to get the most out of hybrids. 
Sound and practical advice is to be 
found in these recordings, advice which 
will aid materially the growers inter
ested in this new phase of corn produc
tion.
5 For the man who likes to get out in 
the spring with a rake and a hoe, two 
States have revised and brought up to 
date their publications on vegetable gar
dening. Pennsylvania State College’s 
Circular 120, “The Family Vegetable 
Garden,” by W. B. Nissley and J. M. 
Huffington is a veritable encyclopedia

of vegetable gardening lore, inclusive 
enough for the beginner and yet con
taining much helpful information for 
the more experienced. The same may 
be said of Minnesota’s well-illustrated 
“Vegetable Gardening,” Extension Bui. 
174 by A. E. Hutchins. Many of the 
practices advocated are applicable to 
good gardening anywhere.

"Forty-eighth Annual Report, January 1, to 
December 31, 1937, o f the Agricultural Experi
ment Station o f the Alabama Polytechnic In
stitute,” Agr. Exp. Sta., Auburn, Ala., M. /. 
Funchess, Dir.

"Annual Report o f  Extension Work for the 
Year 1938,” Agr. Ext. Serv., Little Rock, Ark-, 
Cir. 418, Dec. 1938.

"Tobacco Substation at Windsor Report for 
1938," Agr. Exp. Sta., N ew Haven, Conn., 
Bui. 422, Mar. 1939, P. J. Anderson, T. R. 
Swan back, and O. E. Street.

"Lettuce, Iceberg Type,” Agr. Ext. Serv., 
Storrs, Conn., Bui. 268, Nov. 1938, Albert E. 
Wilkinson.

"Golden Anniversary, Fiftieth Annual Re
port, o f the University System o f Georgia for  
the Year 1937-38,” Agr. Exp. Sta., Experiment, 
Ga., H. P. Stuckey, Dir.

"Research at the College o f  Agriculture, the 
University o f  Georgia, for  the Fiscal Year End
ing June 30, 1938,” Univ. o f Ga., Athens, Ga., 
Vol. XXXVlll, No. 10, Serial N o. 708, June
1938.

"University System o f Georgia, Eighteenth 
Annual Report 1937-1938,” Ga. Coastal Plain 
Exp. Sta., T if ton, Ga., Bui. 29, July 1938.

"Problems in Growing Tomatoes in Illinois,” 
Agr. Ext. Serv., Urbana, III., Cir. 491, Jan.
1939, W. A. Huelsen.

"Report on Agricultural Research for  the 
Year Ending June 30, 1938, Part 1, Project 
Reports, Publications, Staff, Financial State
ment,” Agr. Exp. Sta., Ames, Iowa.

"Crimson Clover and Other Winter Leg
umes,” Agr. Ext. Serv., Lexington, Ky., Sept.
1938, Cir. 318, E. N. Fergus, Ralph Kenney, 
and W. C. Johnstone.

"Kentucky Fruit Notes,” Vol. 1, No. 8, April
1939, Agr. Exp. Sta., Lexington, Ky.

"Maine Fruit Notes,” Agr. Ext. Serv., Orono,
Maine, Vol. 13, No. 1, March 1939.

"Legume and Grass Silage, A Survey o f  
Methods and Results on 380 Northeastern 
Farms,” Agr. Exp. Sta., College Park, Md., 
Sp. Bui. 411, April 1938.

"Blueberry Culture in Massachusetts,” Agr. 
Exp. Sta., Amherst, Mass., Bui. 358, Feb. 
1939, John S. Bailey, Henry J. Franklin, and 
Joseph L. Kelley.

Fruit Notes,” Agr. Ext. Serv., Amherst, 
Mass., Mimeo., March 1939, W. H . Thies.

"The Massachusetts Commercial Vegetable 
Grower,” Agr. Ext. Serv., Amherst, Mass., No. 
17, March 1939.
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"The Relative Importance o f Various Factors 
Influencing Profits in Strawberry Production," 
Agr. Exp. Sta., East Lansing, Mich., Tech. Bui. 
162, Feb. 1939, Neal D. Peacock..

"Studies on Some Factors Relating to Hardi
ness in the Strawberry," Agr. Exp. Sta., St. 
Paul, Minn., Tech. Bui. 135, Feb. 1939, Ernest 
Angelo, V. E. Iverson, W. G. Brierley, and  
R. H. London.

"Fifty-first Annual Report, 1938, N ew York 
State College o f Agriculture at Cornell Uni
versity," Cornell Univ., Agr. Exp. Sta., Ithaca, 
N. Y., 1939.

"Seedstalk and Bulb Development in the 
Onion (Allium cepa L .) ,“ Cornell Univ. Agr. 
Exp. Sta., Ithaca, N. Y. Bid. 708, Nov. 1938, 
H. C. Thompson and Ora Smith.

"State Reforestation in Tw o N ew York 
Counties, the Story o f  the Land and the 
People," Cornell Univ. Agr. Exp. Sta., Ithaca, 
N. Y., Bui. 712, Feb. 1939, T. E. LaMont.

"Farm Research," Agr. Exp. Sta., Geneva, 
N. Y.. Vol. V, N o. 2, April 1, 1939.

"W heat, Its Milling and Baking Quality," 
Agr. Exp. Sta., Fargo, N. D., Cir. 62, Sept.
1938, Rae H. Harris.

"Grasses and Legumes for  Pasture and Hay," 
Agr. Exp. Sta., Fargo, N. D., Cir. 64, March
1939, Warren Whitman, T. E. Stoa, and H er
bert C. Hanson.

"The Bimonthly Bulletin," Agr. Exp. Sta., 
Wooster, Ohio, Vol. XXIV, No. 197, March- 
April 1939.

"A Better Rural L ife, Twenty-fifth Annual 
Report," Agr. Ext. Serv., Stillwater, 01{la., Cir. 
365, Ernest E. Scholl, Dir.

"A Preliminary Study o f  the Larger Aquatic 
Plants o f Oklahoma with Special Reference to 
Their Value in Fish Culture," Agr. Exp. Sta., 
Stillwater, Okla., Tech. Bid. 4, Oct. 1938, 
fam es H . B. deGruchy.

"Ladino Clover for  Western Oregon," Agr. 
Exp. Sta., Corvallis, Oreg., Sta. Cir. 129, Nov. 
1938, H. A. Schoth.

"Pruning Suggestions for Fruit Trees," Agr. 
Ext. Serv., Corvallis, Oreg., Ext. Cir. 320, 
Dec. 14, 1938, O. T. McWhorter.

"Department o f Agriculture o f Oregon Bul
letin," St. Dept, o f  Agr., Salem, Oreg., No. 
87, March 1939.

"Asparagus and Rhubarb," Agr. Ext. Serv., 
State College, Pa., Leaf. 32, April 1938, W.
B. Nissley.

"Kudzu in South Carolina, Its Value for 
Forage, Grazing, and Soil Improvement," Agr. 
Ext. Serv., Clemson, S. C., Cir. 164, Dec. 1938.

"Essentials o f  Cotton Production, Practical 
Suggestions from  Five Thousand Five-acre 
Cotton Contest Records,’’ Agr. Ext. Serv., Clem
son, S. C., Cir. 169, March 1939, B. E. G. 
Prichard.

“Preparing and Planting Tobacco Plant- 
beds," Agr. Ext. Serv., Clemson, S. C., Inform. 
Card 51, Dec. 1938, H. A. McGee.

"Annual Report o f the South Dakota Agri
cultural Experiment Station for the Fiscal Year

Ending June 30, 1938,” Agr. Exp. Sta., B rook
ings, S. D ak•

"Blue Mold ( Downy M ildew) o f  Tobacco 
and Its Control," Agr. Ext. Serv., Knoxville, 
Tenn., Pub. 221, March 1939.

"Olive Growing in the Southwestern United 
States," U. S. D. A., Washington, D. C., 
Farmers’ Bid. 1249, C. F. Kinman.

"Blue Mold (Downy M ildew) Disease o f  
Tobacco," U. S. D. A., Washington, D. C., 
Farmers’ Bui. 1799, Revised Jan. 1939, E. E. 
Clayton, John G. Gaines, Thom as E. Smith, 
Kendall J. Shaw, and W. M. Lunn.

"Hard Red Winter Wheat Varieties," U. S. 
D. A., Washington, D. C., Farmers' Bui. 1806, 
Dec. 1938, K . S. Quisenberry and J. Allen 
Clark•

"Tim e o f  Irrigating Potatoes as Affecting 
Stolon Growth and Tuber Set and Develop
ment," U. S. D. A., Washington, D. C., Cir. 
496, Dec. 1938, W. C. Edmundson.

"Composition o f the Rhizom e, Stem, and 
Leaf o f Som e Horticultural Forms o f Canna 
in Relation to Their Possible Use," U. S. D. A., 
Washington, D. C., Cir. 497, Nov. 1938, C. 
W. Culpepper and H. H. Moon.

"The Sebago Potato, A N ew  Variety Re
sistant to Late Blight," U. S. D. A., Washing
ton, D. C., Cir. 503, Nov. 1938, F. J. Steven
son and C. F. Clark.

"The Chemical Determination o f Soundness 
in Corn,” U. S. D. A., Washington, D. C., 
Tech. Bui. 644, Jan. 1939, Lawrence Zeleny 
and D. A. Coleman.

"Field Studies o f  Certain Diseases o f  Snap 
Beans in the Southeast," U. S. D. A., Wash
ington, D. C., Tech. Bui. 647, Dec. 1938, 
W. D. Moore.

"Dormancy in Lettuce Seed and Some Fac
tors Influencing Its Germination," U. S. D. A., 
Washington, D. C., Tech. Bui. 655, Dec. 1938, 
Ross C. Thompson.

"Descriptions o f  Types o f  Principal American 
Varieties o f  Spinach," U. S. D. A., Washington, 
D. C., Misc. Pub. 316, Oct. 1938, Roy Ma- 
gruder, Victor R. Boswell, G. W. Scott, Paul 
W ork, and  Leslie R. Hawthorn.

Econom ics

J  Since the beginning of the depres
sion, interest in the reorganization of 
American agriculture has been consid
erably intensified. In the South much 
has been said about the so-called one- 
crop system and the advantages of 
greater diversification. Recently the 
Extension Service of the Alabama Poly
technic Institute has published an analy
sis of Alabama’s agriculture from the 
standpoint of its deficiencies, its needs, 
and its opportunities. The publication, 
Extension Circular 164, is entided,
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Agriculture in Alabama” and is writ
ten by F. W. Gist. In his opening para
graph, the author sets forth very clearly 
what, in the final analysis, the object of 
agriculture should be: “The chief end 
of any system of farming is to produce 
an income that is adequate for a desir
able standard of living and, at the same 
time, of such permanent nature as to 
leave the farm capable of so producing 
in the future. That income may be 
products consumed on the farm or it 
may be cash from products produced 
and sold.” It is the opinion of the au
thor that the practice of following an 
exhaustive type of agriculture has 
caused a large part of the low average 
income in the State at the present time. 
In the early part of the circular, he takes 
up the disadvantages of the one-crop 
type of farming and points out what the 
system ultimately leads to, such as over
production, lack of distribution of labor, 
and a large cash outlay for the necessi
ties of life.

Considerable attention is given to the 
advantages of producing on the farm as 
many of the necessities of life as is prac
ticable, such as meat, vegetables, etc. It 
is pointed out that among all the suc
cessful farmers in the nation and in the 
State, there will be found none who 
do not follow the practice of pro
ducing a large part of the products 
necessary for home consumption.

An analysis for the census record for 
the years 1929-35 discloses that due to 
the marked decrease in the unit prices, 
the income per capita from crops was 
much less in 1935 than in 1929, but 
income from livestock products was 
only slightly different in the 2 years. 
From this it is concluded that had the 
proportion of income from livestock 
products been greater, the farmers in 
Alabama would have been much better 
able to withstand the depression.

The next step in the analysis was to 
compare 8 States of comparatively high 
per capita income with 8 States of com
paratively low per capita income, in an 
attempt to determine the fundamentals 
underlying the difference. It was found 
that in the States with higher per capita

income there were considerably more 
acres per capita, that the per cent of 
total income from livestock was much 
higher on the high income farms, and 
that a much higher percentage of the 
crops produced were fed to livestock. 
Another advantage of the higher in
come States was the higher average 
yield of most of the feed crops, espe
cially corn, averaging 31.5 bushels as 
compared to 17.3 in the low income 
Southern States.

Since yield is an important factor in 
the cost of production of cotton, it was 
felt that the change to a more diver
sified type of farming which would 
result in higher yields per acre would 
also result in lower cost per unit of cot
ton. It was found, in analyzing the 
census report for Alabama, that many 
farms did not report milk cows, in fact 
in some counties as high as 34%, and 
in some counties as high as 95% of the 
farms reported no brood sows. Points 
to be followed in order to produce a 
higher standard of living on farms in 
Alabama include production of a large 
part of the food consumed at home, re
duction of costs, redistribution of labor, 
home production of feed, and increas
ing yields, conservation of resources by 
crop rotation, quality production, re
ducing credit costs, prevention of soil 
erosion, and last, redistribution of crop 
acreage in Alabama to provide a greater 
diversification of income.
5 According to the report, “Maryland 
Fertilizer Facts for 1938,” published by 
the Inspection and Regulatory Service at 
College Park, Maryland, total fertilizer 
sales in that State in 1938 amounted to 
166,408 tons. Of this total 129,679 tons 
were complete fertilizers, and 13,402 
tons were superphosphate and potash 
mixture. The balance included 1,282 
tons of nitrogen salts, 12,496 tons of 
superphosphate, and 1,141 tons of pot
ash salts.

In 1938 there were 98 firms regis
tered, with 918 different brands, 97 
analyses, 76 complete fertilizers, and 11 
superphosphate and potash mixtures.

There were contained in the 1938 
tonnage of mixed fertilizers 4,266 tons
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of nitrogen, 11,826 tons of phosphoric 
acid, and 8,859 tons of potash. Al
though tobacco is one of the important 
cash crops in southern Maryland, only 
12,147 tons of the tobacco grades were 
sold. The leading tobacco grade in 
1938 was 4-8-12 representing 5,295 tons; 
4-8-10 and 4-8-7 were also important.

The five leading analyses in mixed 
fertilizers in 1938 in order of their im
portance were: 2-9-5, 6-6-5, 2-12-6, 
2-8-10, and 4-8-7. The 15 leading 
analyses represented the bulk of the 
fertilizers sold, about 139,409 tons. 
The tonnage of the Maryland standard 
analysis fertilizers as recommended for
1938 amounted to 68,722 tons. Head
ing this list in order of importance are 
6-6-5, 2-12-6, 2-8-10.
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To supply information on agricultural research in other countries, titles and a few descriptive remarks 
of principal articles in the two magazines “Die Ernahrung der Pflanze,” published in Berlin, Germany, 
and “La Potasse,” published in Mulhouse, France, are given here. Due to space limitation, only articles 
of general fundamental interest are given, although both magazines contain other articles of local interest 
and abstracts of outstanding articles in other publications.

Die Ernahrung der Pflanze,' 
April 1939, Vol. 35, No. 4

O n  t h e  E f f e c t  o f  P o ta ss iu m  o n  
P l a n t s  R e c e iv in g  N it r o g e n  in  t h e  
F o rm  o f  N i t r a t e s  an d  o f  A m m o
n iu m  Saints. By W. Schropp and B. 
Arenz, Weihenstephan, Germany.
The authors grew a number of dif

ferent varieties of plants in water or in 
pots with different levels of potash and 
in some cases of phosphate fertilization. 
Nitrogen was added in nitrate and in 
ammonium form. Each of these treat
ments was run in duplicate, nitrate ni
trogen being added in one case and 
ammonium in the other. Marked dif
ferences in the growth of the plants and 
in their response to potash fertilization 
resulted from the use of the two forms 
of nitrogen. From the work the au
thors concluded that plants lacking in 
potash cannot use ammonium nitrogen 
as well as they can nitrate nitrogen. 
Plants fertilized with ammonium nitro
gen require a higher potash fertilization 
for a full yield than plants receiving 
nitrate. Ammonium salts may be toxic 
or growth-depressing to plants, but this 
effect can be reduced or eliminated by 
potassium. Absorption of nitrogen in 
the ammonium form is favorably in
fluenced by a high ratio of potash com
pared to nitrogen and phosphoric acid. 
Nitrates seem to be most efficient when 
the ratio of the nutrients is about equal. 
The excretion of ammonia by plants is 
reduced or prevented by the use of pot
ash when the ratio of potash in the 
nutrients is high. The potash appar
ently permits the plants to utilize the 
nitrogen more efficiently, whereby the

ammonia is more quickly synthesized to 
amid or amino acid forms.

T h e  E con om ic  and T ec h n ica l  A spects 
o f  I n vestigation s C on cern in g  t h e  
I n f l u e n c e  o f  M an urin g  on th e  
Q u a l it y  of A g r ic u ltu ra l  P roduce. 
By M. Ott, Darmstadt, Germany.
A periodic revival of interest in the 

influence of fertilizers on the quality of 
foods and on the health of the popula
tion eating the fertilized food has re
cently occurred. This has raised the 
question of what factors in quality 
should be studied. This in turn is de
pendent on the properties of the various 
plants and the role they play in nutri
tion. The author groups plants on the 
basis of their use into seed plants, such 
as corn, wheat, pea beans, etc.; root and 
tuber plants, such as potatoes, kohlrabi, 
beet, radishes, etc.; green plants, such as 
lettuce, cabbage, green peas, etc.; fruits, 
such as tomatoes, apples, cucumbers, 
etc.; and fungi, including mushrooms 
and yeasts used as food. The principal 
role of each of these groups in the nutri
tion of the population is briefly dis
cussed. To investigate the quality of 
the plant, those particular properties 
which are of importance should be ex
amined chemically. This will present 
many problems which will require the 
use of the best and most modern meth
ods of research.

T h e  C u ltiv a tio n  o f  T a ble  G rapes in  
B e l g iu m . By Marnefle, La Hulpe, 
Belgium.
A remarkable grape-growing industry 

has developed within the last 75 years in 
an area surrounding Hoeylaert, near

3 4
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Brussels. On hills and soils not well 
adapted to general agricultural produc
tion, some 26,000 glass houses produce 
table grapes for fresh consumption the 
whole year around. The author briefly 
describes the organization of the indus
try and cultural practices. Heavy fer
tilization for the intensive culture is 
necessary. Each house with an area of 
about 180 square yards receives heavy 
dressings of well-rotted manure and 
about 44 pounds of sulphate of ammo
nia, 22 pounds of dicalcium phosphate, 
and 44 pounds of sulphate of potash.

O n t h e  P h y s ic a l  C h e m is tr y  o f  t h e  
S o i l .  By H. Palltnann, Zurich, Swit
zerland.
This is an abstract of a technical lec

ture on the factors influencing soil struc
ture, with emphasis on colloidal and 
electrolytic phenomena in soils.

N u tr itio n a l  I n v estig a tio n s on  C o f- 
fea  A rabica . By /. C . sjacob, Be- 
soekj, Java.
Characteristic appearances of coffee 

plants, and particularly of the leaves and 
roots when grown under conditions of a 
deficiency of a nutrient are described 
and illustrated. The effects of an excess 
of some nutrients also are given. The 
nutrients considered are nitrogen, phos
phorus, potassium, calcium, magnesium, 
and sulphur. The plants were grown 
in water culture, and in this abstract 
the problems encountered in growing 
the plants in this way are briefly out
lined. The author found that boron 
and iron supplies in the nutrient solu
tions were of great importance. Coffee 
apparendy has a very high iron require
ment. The effects of boron deficiency 
are given in some detail, together with 
two photographs showing incipient and 
marked deficiency.

O n t h e  L e a f  S c o r c h  D ise a se  o f  C u r 
r a n t s ,  W i t h  R e f e r e n c e  t o  t h e  O r i 
g in  o f  D e f ic ie n c y  C h lo r o s is . By 

' K . Boresch, Tetschen-Liebwerd, Ger
many.
The factors and conditions favoring 

the development of leaf scorch on cur

rants were investigated by the author. 
A lack of potash was the principal cause 
of this phenomenon. Under some con
ditions where the chlorine in the plant 
was present in a high ratio compared 
to the potassium, leaf scorch also devel
oped. The idea is presented that in 
reality there was no direct chlorine 
damage, but the chlorine ions attracted 
calcium or other cations which displaced 
the potassium ions in the cell particles, 
and thereby the effects of potash starva
tion were produced. With a very high 
salt concentration, especially with sul
phates, spotting of the leaves occurred. 
Reasons for the development of scorch
ing are discussed, and the possibility of 
a lack of potassium in the tissues inter
fering with oxygen assimilation or the 
utilization of light energy is advanced.

La Potasse, March 1939,
Vol. 13, No. 119 

T h e  R e f o r e s t a t io n  S y n d ic a te s  in
B asses-P y r e n e e s . By A. Douence,
France.
This article describes the activities of 

two syndicates of a cooperative nature 
formed to facilitate the reforestation of 
large areas in Basses-Pyrenees, in the 
southwest corner of France. This re
gion was once covered with oak and 
chestnut forests, but diseases of the trees 
ravaged the section so that today it sup
ports little or no growth. A casual 
visitor would call the areas “barrens,” 
but the natives call them “touya.” Prob
lems to be overcome were numerous. 
Among them were the sheep herders 
who were accustomed to allow their 
herds to run wild over the land. The 
improvement of pastures by fertilizing 
and careful management has helped 
solve this problem. The extent of the 
reforestation work and methods used 
are discussed.

B alance t h e  F e r t il iz e r  fo r  S ugar

B e e t s . By H . Richard, France.
Work from two sections in France 

and from Belgium is quoted to show the 
general nutrient needs of beets growing 
in those sections. In the French areas 
the nitrogen fertilization should be
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about 130 pounds per acre, the phos
phoric acid about 120 pounds, and the 
potash about 170 pounds. In Belgium 
the most economical amounts were 
found to be about 80 pounds of nitro
gen, 60 pounds of phosphoric acid, and 
160 pounds of potash per acre. Analyses 
on 203 samples of soils in the Belgian 
beet area showed an average content of 
available potash on 14 mg per 100 g 
soil. The theoretical fertilizer needs of 
the soils were calculated from the chemi
cal tests. Field tests show that the re
sponse to nitrogen was very close to the 
theoretical figure, but that more phos
phoric acid and potash were needed to 
produce most economical yields than 
were indicated by the tests.

M a ltin g  B a r l e y  in  C h e r . By H. Sou-
ques, P. Mauron, and P. Renard,
France.
The Department of Cher, in central 

France, grows considerable barley for 
malting, but the common varieties 
grown are not entirely suitable. The 
authors report preliminary trials of 
seven varieties, with brief remarks con
cerning their growth. The fertilization 
employed is of interest as indicating 
usage in France. The ground for the 
trials was plowed in the fall and about 
150 pounds each of 38% bicalcic phos
phate and 49% muriate of potash per 
acre were applied at the beginning of 
March. The seed was planted the third 
week of March and a' top-dressing of 
150 pounds of calcium nitrate was given 
in April.

F e r t il iz a t io n  of E a r ly  P otatoes and

t h e  I m po r ta n c e  o f  t h e  M ethod  of

A p p l y in g  t h e  F e r t il iz e r . By G.
Drouineau, Antibes, France.
Two methods of applying fertilizers 

of varying composition were compared 
on early potatoes in southern France. 
In one case the fertilizer was broadcast 
and lightly harrowed in; in the other 
case, it was disked in to a depth of 
10 inches. The soil was a gravelly cal

careous clay, low in phosphorus, but 
considered rather well supplied with 
replaceable potash. The standard fer
tilization consisted of about 250 pounds 
of sulphate of ammonia per acre, 700 
pounds of superphosphate, and 250 
pounds of muriate of potash. One plot 
was unfertilized, another received only 
nitrogen and phosphate, while another 
received double the regular potash. The 
fertilizer placed down into the soil pro
duced about one-third more potatoes 
than the surface application. Omitting 
the potash from the fertilizer reduced 
yield below the unfertilized plot. The 
complete fertilizer not only increased the 
yield but increased the size of the tubers. 
The placement of fertilizers for potatoes 
is discussed in the light of these results, 
with reference to American work on 
this subject.

F orage C abbage on t h e  E x p e r im e n t a l

F ie l d  at L ion  d’A n gers. By J. Val
entin, France.

Forage cabbage is an important crop 
in western France, particularly for dairy 
cows. The high yields of forage pro
duced make great demands on the nu
trient supply of the soil as shown by 
the following data on nutrient removal 
by a crop of 36 tons per acre, determined 
by Garola: nitrogen, 250 pounds; phos
phoric acid, 90 pounds; potash, 450 
pounds; and lime, 270 pounds. Results 
of growing the crop on a potash experi
mental field are given. The entire area 
received 720 pounds of basic slag per 
acre, and top-dressings of 270 pounds 
of sulphate of ammonia and 180 pounds 
of nitrate of soda. One plot received no 
potash, another 270 pounds, and a third 
540 pounds. The yield on the plot with
out potash was 9.5 tons per acre; on the 
plot with low potash, 40.5 tons; and on 
the plot with high potash, 45 tons. It is 
stated that much of the yellowing and 
sickening of the plants in this area which 
frequently occurs in early fall is really 
the symptoms of potash starvation show
ing on the plants.



Campaign Against Erosion 
Underway All Over Nation
ALTH OUGH “man-made” soil ero- 

1 * V  sion increased year by year in this 
country as settlers moved west, it was 
not until 1933 that the problem was at
tacked on a Nation-wide scale. In that 
year the Soil Erosion Service, now the 
Soil Conservation Service, was or
ganized.

During the past 6 years, 175 demon
stration areas have been established in 
45 States and Puerto Rico, the Service 
says in a current statement. Erosion 
control work is going forward under 
technical supervision of the Service near 
more than 350 C. C. C. camps. Hun

dreds of individual farms are being re
planned for soil conservation in co
operation with State extension services.

Over the country as a whole the Soil 
Conservation Service demonstration pro
gram includes cooperative agreements 
with nearly 70,000 landholders and 
covers more than 12 million acres of 
privately owned land. The Service is 
also working with 68 soil-conservation 
districts embracing a total area of nearly 
40 million acres in 19 States. These dis
tricts were organized by farmers under 
State law for a cooperative attack on 
the erosion problem.

COTTON— A Review

THE problem of cotton is very much 
in the minds of all directly or indi

rectly dealing with the agricultural 
problems of the country. What to do 
with what we raise is being attacked 
from several angles. Among these is 
reduction of cost of production, per
mitting a lower price to the consumer 
without taking away the profit of the 
grower. It is thought that in this way 
consumption can be increased enough 
to absorb the amount of cotton we 
feel we need to grow to maintain nor
mal agricultural relationships in the 
country. The appearance of the second 
edition of H. B. Brown’s well-known 
book Cotton (McGraw-Hill Book Com
pany, Inc., New York, $5.00) is thus 
very timely. The first edition of the 
book was considered one of the most 
complete on the subject, and the second 
edition has been enlarged somewhat, in 
addition to including revisions to keep 
abreast of latest developments.

Practically all phases of the subject 
of cotton production and use are cov

ered, from the origin of the plant, its 
culture, handling, and through the mill 
to the final product manufactured. The 
scope of the book can best be indicated 
by the chapter headings, as follows: 
History of Cotton and the Cotton In
dustry; Taxonomy of the Cotton Plant; 
Cultivated Varieties of Cotton; Cotton 
Plants; Physiology of the Cotton Plant; 
Reproduction in the Cotton Plant; Cot
ton Fibers; Variation, Heredity, and 
Correlation of Characters in Cotton 
Plants; Cotton Breeding; Chemistry of 
the Cotton Plant; Fertilizers, Manures, 
and Rotations for Cotton; Cotton Soils 
and Climate; Cotton Culture; Fungous, 
Bacterial, and Other Diseases of Cotton; 
Cotton Insects; Cotton Harvesting; Cot
ton Ginning; Cotton Classing; Cotton 
Marketing; Cotton Exchanges; Eco
nomics of Cotton Production; Cotton 
Seed Products and Oil-Mill Processes; 
Uses and Spinning Qualities of Various 
Kinds of Cotton; Making Cotton Cloth; 
Cotton Statistics.
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This edition follows the same general 
form and outline of the first edition. 
The material on varieties has been en
larged to include new varieties grown in 
this country. Sections on vernalization 
and factors affecting earliness of cotton 
have been added in the chapter on phy
siology. The chapters on breeding and 
the chemistry or analysis of the plant 
have been enlarged, and the fertilizer 
recommendation summary has been re
vised. Revision in methods of wilt 
control are noted, the problem of mag
nesium deficiency has been added in 
the chapter on diseases, and new ma
terial has been included in the section 
on boll-weevil control. Under cotton 
classification, the latest specifications for 
grades are given. Statistics, of course, 
have been brought up to date. A con

siderable number of new references 
have been added to each chapter, and 
in addition many minor changes have 
been made all through the book, re
sulting in a volume some 75 pages 
larger.

Written in a straightforward style, 
with material included that maintains 
interest as well as instructs, the book is 
admirably suited as a textbook. The 
completeness with which the subject is 
covered, with the elimination of dis
tracting detail, and the numerous litera
ture citations make the volume equally 
good as a reference. The format is up 
to the standard characteristic of the pub
lisher’s scientific books. Brown’s Cotton 
may well we considered as one of the 
best books on the most important single 
crop in the South.

Twenty-five Years of Extension W ork
(From page 16)

community, and better-fed and clothed 
girls, and boys are some of its aims.

Summer camps to further recreation 
and social contacts, as well as give 
training in leadership and citizenship 
and stimulate boys and girls to complete 
their work, are held each summer in 
most of the States.

Leading former Florida 4-H club 
girls, when queried recently as to what 
values received in their early training 
had been most useful to them in later 
life, gave first rank to the self-reliance 
engendered. Knowing how to do a 
thing and being able to proceed without 
hesitancy or embarrassment are ap
preciated above all other things they 
learned. .No doubt boys would give 
similar answers.

Friendship, contacts, and the ability 
to meet and mix with other people are 
listed by most of them as important 
values acquired from club work. Better 
ability to perform everyday household 
tasks in a practical and efficient manner 
they value also. Other values listed 
by the girls include: Appreciation and

desire for a nice home, well-ordered; 
ability to do and make things, thus 
saving money; training to be econom
ical through wise utilization of prod
ucts at hand; knowledge of correct 
buying and budgeting, permitting them 
to live richly within their incomes; and 
developing of a rounded personality.

While Florida conditions are not 
entirely typical of those encountered 
throughout the United States by Exten
sion workers, accomplishments there 
are sufficiently similar to be used as 
illustrations. Incidentally, they are the 
ones with which I am most familiar.

Cotton, the direct cause of extension 
work being instigated, has continued to 
play an important role. Thick spacing 
to secure a good set of early bolls, be
fore weevils become numerous, and 
proper fertilization to feed the plants 
for an early crop, have become common 
practices. Wilt-resistant varieties and 
potash fertilization to overcome rust 
have defeated two diseases, with re
search and extension each playing its 
part.
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In Florida interplanting corn and 
peanuts was found to reduce corn yields 
negligibly and to give a good crop of 
peanuts, which often could be sold in 
the form of pork for more than the corn 
produced on the same land. Demon
strations in a number of counties have 
resulted in the practice being widely 
followed.

Larger yields have been sought not 
only through fertilization, but also by 
thicker spacing, particularly with pea
nuts, soil improvement through cover 
crops, and use of new varieties. Im
proved legumes, grasses, cotton, corn, 
and sugarcane have been distributed 
from time to time by the agents, and 
have enhanced profits from field crops.

Although “heifers” were brought to 
Florida in 1520 by old man Ponce de 
Leon, who was seeking the fountain of 
youth, and cattle have been numerous 
and important in the State’s agriculture 
since that time, it is only in recent years 
that the industry in the State has made 
notable progress. The cattle fever tick 
and mineral deficiencies for long were 
insurmountable obstacles.

Eradicated Cattle Tick
However, Federal and State forces 

have eradicated the tick from most of 
Florida, as from most of the Southern 
States, and Florida Experiment Station 
workers have taken the mystery out of 
nutritional deficiencies. County agents 
have shown cattlemen the efficacy of 
mineral supplements, purebred bulls 
have been brought into tick-free areas, 
and a goodly proportion of the more 
than a million cattle in Florida now dip 
their blue ribbons and their juicy beef
steaks to those from no other area.

Thousands upon thousands of acres 
have been fenced in recent years, taking 
cattle off the open ranges. With better 
cattle, cattlemen can afford to take bet
ter care of them. Around 20,000 acres 
a year of improved pasture grasses are 
set, and another 20,000 acres are mowed 
to keep down weeds. Huge cutting 
machines now clear out undergrowth of

palmettos and gallberry bushes and give 
the grasses a chance to grow. Fertilizers 
are being used on a wider scale than 
ever before.

Demonstrations in the control of hog 
cholera have been important activities 
of county agents in Florida and other 
States. It is an almost universal prac
tice now for hog men to have their 
shotes vaccinated when quite young to 
avoid losses from this plague. Reduc
tion of parasite infestation through sani
tation, and improvement in size and 
quality of hogs, as well as in markets, 
have resulted in higher incomes from 
pork.

Poultry Is Big Business
Primarily a woman’s game in 1914, 

poultry has emerged into the class of 
big business on the farip. Florida’s 
first poultry club agent, employed in 
1916, worked mosdy with women and 
girls, largely through “egg circles” 
where the group was instructed in bet
ter poultry methods and plans were 
developed to market eggs. A little later 
special “rooster days” were held when 
the unfortunate .males were sold for 
chicken pie, thus assuring the produc
tion of only infertile eggs during the 
hot weather months.

Standardization, im provem ent of 
breeds, better feeding and marketing 
were fostered. Record keeping, cam
paigns for healthy chicks, formation of 
associations, culling, pox vaccination, 
and sanitation have been among more 
recent activities in this field.

Only a few other States have impor
tant citrus industries, and production 
problems in no two States are exactly 
alike. So Florida’s citrus work cer
tainly is not typical, and yet the demon
strations by extension workers have 
made it possible for the State’s growers 
to stay in this once-profitable business 
where they would surely have lost out 
had old methods been followed. And 
Florida growers, with this help, have 
provided the consuming public with a 
most healthful and delicious food prod
uct at the cheapest prices ever dreamed.
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Methods of insect control have been 
so well developed that growers no 
longer consider scale and whitefly the 
serious pests they were in the early days. 
Control of blue mold disease was made 
a major extension activity in 1925, and 
improper methods of picking and han
dling the fruit were shown to be re
sponsible for most of this infection. 
Changed practices and a reduction in 
blue mold followed. Training schools 
in rust mite control have informed 
growers how to control this pest cheaply 
and effectively, without applying un
necessary dusts or sprays.

Although Florida’s annual rainfall 
averages between 50 and 60 inches a 
year, in many years it is poorly dis
tributed, and both trees and annual 
crops suffer from drouth. Grove irri
gation has received definite attention 
for the past 11 years and is now a 
major operation in fruit production. 
An Extension Service worker developed 
a very desirable type of portable irri
gation system in 1934 that is now 
widely used. Irrigation not only pro
tects trees and fruit from serious drouth, 
but also lowers production costs, elimi
nates the necessity for pruning, in
creases fertilizer efficiency, and helps to 
control melanose disease through main
taining uniform vigor of the trees.

Bronze leaf and frenching, two seri
ous nutritional diseases of recent years, 
have yielded to applications of dolomite 
(containing magnesium) and zinc, and 
dolomite is now used in 75 per cent of 
the groves. County agents have con
ducted hundreds of demonstrations 
with these materials.

Grove records inaugurated 8 years

ago have pointed the way to production 
economies for hundreds of growers. 
They revealed that commercial fer
tilizers paid greater dividends than any 
other items of grove care, with irriga
tion a close second. Extensive cultiva
tion of groves, formerly followed almost 
exclusively, has given way to infrequent 
or no cultivation, with costs but not 
production reduced.

Battling for Progress

Throughout the 25 years county 
agents in Florida, and elsewhere, have 
been on the firing line battling for 
progress in agriculture and rural home 
and community life. They have had a 
hand in every major rural activity of 
the times, including dairying, forestry,. 
marketing, and cooperative purchases, 
soil conservation, cover crops produc
tion, fairs and exhibits, home demon
stration, and a multitude of other things 
of which space does not permit men
tion.

Dr. C. B. Smith, recendy retired as 
assistant director of the Extension Serv
ice, says: “All Extension is growing 
and yearly builds on its past, emphasiz
ing what has been found successful and 
venturesome in looking out after what
ever new things look good. Its strength 
has been in its educational work. Its 
greatest weakness is that each agent 
must cover so large a field of work. 
The hope is that the staff may always 
remain educators and grow in num
bers, vision, and ability—each one re
maining long in the service and putting 
his whole life into it as a professional 
career.”

Hershey Farms Find Potash Profitable
(From page 22)

yields have not been entirely satisfac
tory. Particularly is this true where the 
corn is grown for grain. In recent years 
leaf scorch or marginal firing of corn 
has been quite common. Experts tell us

that these are the common symptoms of 
potash deficiency. Recognizing these 
symptoms in the field and having ever 
before us the report of our chemist 
showing low potash levels on many of
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our fields, a fertilizer test was laid out.
Results of our studies on three vari

eties in 1937 and two varieties in 1938 
are presented below.

Summarizing these results briefly, the 
corn has shown a profitable response 
to potash. In both 1937 and 1938 the 
greatest response came from the use of

potash plot yielded 34,490 pounds. To 
our mind this increase of 6,150 for the 
cost of 200 pounds of muriate of potash 
gave us a handsome profit.

For a number of years attempts to 
grow alfalfa at Hershey have met with 
varying degrees of success. While we 
have been prone to lay our failures at

1937

Variety Fertilizer R ate per Acre Yield per Acre

Sure Crop 3 -1 2 -6 300 lb. 154.2  bu.
Sure Crop 3 -1 2 -9 300 lb. 170.8  bu.

Big Yellow 3 -1 2 -6 300 lb. 164.4 bu.
Big Yellow 3-1 2 -9 300 lb. 189.2  bu.

Long’s Champion 3 -1 2 -6 300 lb. 170.0  bu.
Long’s Champion 3-1 2 -9 300 lb. 176.44 bu.

1938

Fertilizer
Rate
per

Acre

Sure
Crop
Yield

Long’s
Champ.

Yield

Av. Both 
Varieties 

F a r Corn/A.

Average 
per Bu. 

Shelled Corn

3-1 2 -0 350 133.3 113.8 123.5 54 lb.
3 -1 2 -6 350 156.3 132.6 144.4 54 lb.
3 -12 -9 350 162.7 164.6 163.6 58 lb.
3-12-12 350 162.2 160.0 161.1 55 lb.

the 3-12-9 analysis. Each increase in 
potash up to 9 per cent gave significant 
increases in yields. Higher potash 
analyses failed to show profitable re
turns. Not only did the 3-12-9 give the 
largest yield and net return per acre, 
but the best weight per bushel was 58 
pounds, two above legal weight and 
four above the no-potash plot.

Although our acreage of mangels is 
not large, it is an important one. Ordi
narily heavily manured, yields have not 
been satisfactory. In 1938 we decided 
to give this crop a good basic fertilizer 
application to supplement the manure. 
Three hundred pounds of a 3-12-6 
fertilizer were applied at seeding time. 
On a part of the plot muriate of potash 
at the rate of 200 pounds per acre was 

'applied in bands at the time of first 
cultivation. When the crop was har
vested and weighed the 3-12-6 plot gave 
a yield of 28,340 pounds, while the extra

the feet of poorly adapted seed, we are 
now inclined to believe that the chief 
offender may have been unsuitable fer
tility condition. Recent experiments in 
Massachusetts, New Jersey, and other 
Northeastern States indicate that past 
failures were more often due to im
proper method of incorporation of the 
most essential plant foods than to a 
desire to skimp on the fertilizer used. 
This year for the first time a rather 
elaborate series of plots was started. In 
the planning of this work consideration 
has been given to the actual amount of 
plant food removed by an average yield 
of this crop, the importance of deep in
corporation of the fertilizer in the soil, 
and the possibilities of prolonging the 
period of production by intelligent min
eral fertilization.

Summing up our work with ferti
lizers at Hershey, we would be remiss 
were we not again to pay tribute to our
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H o lste in  c a ttle  g racin g  on th e  su ccu len t grass so p rev a len t on  th e  9 ,0 0 0 -a c r e  H ershey Farm s,
H ershey, P en nsylvan ia.

soil chemist who suggested potash as 
the weak link in our fertility chain. 
Skeptical though we were at first in 
accepting this concept, we are today

somewhat more reasonable. Our results 
are a matter of record, and we quite 
frankly admit that we are busy repair
ing our fertility chain.

Peat Land Farming in Wisconsin
(From page 12)

the volume of peat soil can be main
tained under grasses is not certain, but 
surely it will be usable in that manner 
for a much longer time than if inten
sive cultivation is followed. There is, 
of course, abundant peat land in the 
State, and hence no valid reason why 
certain people should not successfully 
utilize some of the State’s peat lands for 
intensive truck production. Whereas 
judicious use cannot be criticized, abuse 
may well be deprecated.

In general, peat land is preeminently 
a hay and pasture soil, and to develop 
and maintain in productivity any con
siderable acreage of peat land, it would 
seem desirable to devote a considerable 
acreage to hay and pasture crops. On 
muck farms a fraction, let us say not 
over 1/10 to J/z  of the peat acreage, can 
well be given over to special crops. 
Wisconsin’s most outstanding muck 
farmers are those who have specialized

in intensively cultivated crops, and have 
become well versed in the use of fer
tilizers. Too often lowland meadows 
on general farms go unfertilized and 
unmanured.

One of our farm fallacies calling 
for “liquidation” is that “putting land 
down to hay or pasture constitutes soil- 
fertility improvement.” Most decidedly 
it does not, whether on peat or upland. 
As far as peat land is concerned, if 
meadows and pastures were adequately 
and properly fertilized with potash and 
phosphate, their production of hay and 
livestock carrying capacity could be 
doubled and trebled.

We have in operation a 5-year rota
tion consisting of 2 years of hay, fol
lowed by peas or similar crops, then 
root crops, and then grain in which hay 
crops are seeded down. This rotation 
could be extended to 8 or 10 years when 
Reed Canary grass is used for hay.
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When this rotation was planned alsike 
and timothy were considered the best 
bet for a peat-land hay crop. In this 
rotation we plow once in 5 years, 
namely, the meadow, in the fall. The 
next year’s crop may be a feed crop or 
cash crop but should not be a close- 
rowed root crop because of difficulties in 
using the small tools in grass roots. 
Manure is top-dressed on meadows 
and the rotational fertilizer dose (500 
pounds of 0-9-40) goes on for roots.

A rather considerable number of per
sons on nearby uplands, who have suf
fered from drouth during the past 
decade, favor “filling in drainage 
ditches and returning peat lands to 
their native state.” Such action would 
not prevent future drouths on uplands. 
It seems that the greatest good to agri-

Ed Blaney Cashes In
(From

bushels of high-grade seed corn per 
acre, without counting the rows that 
are not saved for seed, nor the shrink
age from artificial drying. Now I know 
that there are many farmers who do not 
get over 25, and the average yield for 
the State is only 40 bushels per acre. 
Besides boosting the yields, the use of 
fertilizer results in more well-filled ears 
and earlier maturity.

“During the drouth years of 1934 
and 1936, we fertilized as usual, and as 
a result our barley netted $40 an acre 
at a time when many farmers did not 
even get their seed back. This was due 
to the good yield we had, and to a high 
percentage of large, plump kernels, 
which gave us the top price. In late 
years we have even used commercial 
fertilizer on our pastures and have 
noticed the difference.”

L ik e  all W iscon sin  hybrid-seed 
growers, Blaney buys seed from the 
State Experiment Station and plants it 
according to State regulations. Two 
pure strains of corn are used, one being 
considered the male, and the other

culture of Wisconsin will result from 
judicious use of peat lands. A soil 
conservation problem exists on peat 
lands as well as uplands. Windstorm 
protection with strip cropping or shel- 
terbelts, or both, deserves consideration. • 
Secondly, it seems a good idea to grass 
down the peat land periodically. To 
exclusively muck farmers this would 
mean crop rotation.

It is quite possible that before the 
judicious use of peat lands will be fully 
developed they, like upland agriculture 
during the past century, may be obliged 
to pass through an exploitive stage.
If so, let us hope for its short duration. 
Those men who pioneer in that pro
gram will deserve none the less credit 
for their contribution toward the ad
vancement of Wisconsin agriculture.

On Hybrid Seed Corn
page 17)

female. One row of the male strain is 
planted for every four rows of the 
female. No other cornfield is allowed 
within 40 rods of the seed field. When 
the corn begins to tassel out, the female 
rows must be detasseled so that they 
will be pollinated and fertilized by the 
male rows. This crossing results in a 
hybrid seed which has most of the 
good qualities of both parents and will 
produce excellent yields. The detassel- 
ing must be done promptly and rapidly, 
to prevent any self-pollination, and a 
large crew is kept busy for several 
weeks during this period.

When ripe, the corn is picked by 
hand and sorted for drying. Moisture 
is removed down to 13 per cent, by 
means of hot air currents set up in a 
dryer. It is then graded, according to 
State standards, and sacked for delivery.

Although the cost of the drying and 
grading equipment is no small item 
and his outlay for labor and fertilizer is 
large, Blaney’s records show that every 
crop has paid him a good return on his 
investment and has rewarded him well 
for good management.
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Potash Is Important To Farm Chemurgy
( From page 9)

With erosion stopped there is the addi
tional saving of 12,000,000 tons, non- 
available for this year’s crop but the 
rightful heritage of future generations. 
This must be accepted as progress. The 
legume, in addition, fixes an average 
of 200 pounds of nitrogen per acre and 
in some cases may add as much as 400 
pounds. A concomitant benefit, of 
course, is the conservation of moisture, 
of the greatest importance in large areas 
and in seasons of inadequate rainfall.

Here in the South the growing of 
winter legumes and other cover crops 
has a special significance in this connec
tion, as the winter months of heavy 
rainfall are the period of maximum 
leaching and erosion. In the North the 
freezing of the soil helps the situation. 
It is difficult to imagine any single device 
of more far-reaching importance and 
benefit related to the soil-conserving 
problem than the growing of winter 
legumes.

Aids Erosion Control

The Soil Conservation Service, it will 
be observed, recognizes the importance 
of potash as an ingredient of the com
plete fertilizer used to arrest erosion 
through the medium of cover crops. 
Terraces, earth dams, and fills to be 
held in place by vegetative growth must 
be provided with a protective cover be
fore the next season of heavy rain, if 
they are not to be washed away. Gen
erally they are constructed of infertile 
subsoil, requiring fertilization if the 
cover crop is to become established. 
The promptness with which it becomes 
established is of prime importance. The 
direct relationship between erosion and 
fertilization has been definitely estab
lished, the effectiveness of fertilizers in 
reducing erosion being little less than 
astonishing.

Potash appears again as a basic need 
in that other phase of agricultural bet
terment which the Council and the sev
eral governments of the nation are seek
ing to promote, namely, diversification.

Here in the South the question is, What 
shall the farmer grow on the acres taken 
out of cotton?

First, it should be noted that the cost 
of cotton production is lower on re
stricted acreage admitting of more in
tensive cultural practices, including fer
tilization, than under the former un
restricted system—and fortunate indeed 
it is that the administrators of the Agri
cultural Adjustment laws stipulate defi
nitely that nothing shall be done that 
tends to discourage the farmer in his 
adoption and use of efficient production 
methods. This is the answer to those 
who occasionally arise to ask, Why fer
tilize a crop of which there is already 
a surplus?

But in answer to the problem of di
versification, the first suggestion is that 
the farmer of the South grow more of 
his own food and that of his urban 
neighbor. That a farmer can grow his 
own food as a side product of farm 
activities is self-evident. But can he 
feed his neighbor? We have heard 
much and have been much amazed to 
hear of the large imports, for example, 
of corn and pork into the South. It is 
easy to say to the South, Grow your own 
corn and pork. But by what economic 
side-step can the Southern farmer with 
land reduced in fertility to 14-bushel 
yield compete with the 35 bushels of the 
commercial corn-growing sections? The 
answer is soil restoration to the 35- 
bushel level. The shift from cotton to 
corn at the present productive level 
would obviously aggravate a situation 
already bad enough. The present corn 
acreage is large enough, perhaps too 
large, until fertility has been restored to 
a degree where the production cost is 
reduced to the purchase price. Legumes 
in the rotation combined with fertiliza
tion will accomplish that objective, as 
has been abundantly demonstrated by 
the State Experiment Stations and the 
farmers who follow their advice.

Diversification with food products for 
man and beast, grains, vegetables, fruit,
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and livestock all will accentuate the 
need for potash. A pound of potash is 
required to grow the plants to produce 
a bushel of wheat or a bushel of un- 
shelled corn. The appearance and sub
stance determining market price and 
the shipping and keeping qualities of 
vegetables and fruits are dependent 
upon an optimum supply of potash. 
Livestock raising as determined by cur
rent research now being conducted in 
this and many other States is showing 
that the success of that undertaking 
is greatly enhanced by the fertilization 
of pastures, potash in particular pro
moting the growth of the clovers, in
creasing the succulence and nutritive 
value of the provender, and substantially 
prolonging the grazing season.

To promote diversification the Na
tional Farm Chemurgic Council is lend
ing its invaluable assistance, diligently 
seeking ways and means whereby chem
istry may provide markets for additional 
farm products and at the same time 
additional markets for existing sur
pluses. Chemurgic crops receiving spe
cial notice are those yielding oil, starch, 
and cellulose. In the growing of these 
crops, of course, scientific agriculture, 
including fertilizer use, will have to be 
applied if the farmer’s economic status 
is to be improved, for obviously no 
benefit will accrue from increasing the 
number of crops to be grown at a loss. 
Potash, in its proper combinations with

nitrogen, phosphate, lime, and other 
nutrients, will be found to be a basic 
need in this enterprise as in others 
where efficient agricultural production 
is required, since in addition to its 
effect on yield per acre are its vital func
tions in the synthesis of sugar, starch, 
cellulose, and oil.

Its beneficial effect on the yield and 
quality of cotton and flax fiber and on 
cellulose development in general has 
been determined, as likewise on starch 
development in corn and other grains 
and the root and tuber crops. In the 
case of vegetable oils, the proper ferti
lization of the tung oil tree, for example, 
has been shown to double the yield of 
nuts.

In reforestation, a matter of vital in
terest in the South, fertilizer containing 
a high potash ratio recently has been 
found to be most effective, particularly 
in the growing of seedlings where vigor
ous stock is the objective. The fertiliza
tion of young trees on transplanting has 
been shown to yield marked results in 
enabling them to establish themselves 
and get off to an early start. This is a 
practice being followed not only by 
public agencies, but by private concerns 
exercising foresight as to the perpetua
tion of a supply of forestry products.

“The Quality Element’’

Likewise of major importance in 
chemurgy will be 
quality, the estab
lishment of grades 
and their mainte
nance. Chemurgic 
processes for maxi
mum efficiency 
will requ ire  the 
m aintenance of 
these standards to 
which the process 
is best adjusted. 
The chemist’s close 
scru tiny  of the 
composition of his 
raw m ateria ls is 
in ev itable. The 
role of potash in
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determining quality has gained for it 
the designation of “the quality ele
ment” among plant foods. In the 
case of other farm crops raised for 
industrial use, notably tobacco, where 
potash is used in relatively large pro
portions and determines quality which 
in turn determines the price, the fer
tilizer practices of the grower are 
frequently scrutinized by the buyer. 
The fermentability of tobacco, essential 
to its acceptance by the smoker, recently 
has been shown to be directly a function 
of the nitrogen-potash ratio of the leaf. 
Barley for beer and grapes for wine are 
other instances where the influence of 
potash on the growing plant shows up 
as quality in the finished product. The 
chemurgist of the past has already re
vealed his dependence on the quality 
of farm products for the quality of the 
commodities produced therefrom, in 
which he will be followed by the 
chemurgist of the future.

Potash—A Basic Need

In what the Nation and its several 
States are doing to solve the farm prob
lem and in what this Council is doing 
to help, as well as what the farmer is 
doing to solve his own problem, potash 
appears as a basic need, whether it be 
in the operation of a farm as a “mode 
of life” to supply food, fuel, and shelter 
for a man and his family, on the one 
hand, or on the other as a business yield
ing the benefits that we like to think 
are the just reward of intelligent hard 
work under the American system. In 
farming for profit which depends upon 
low cost production with maximum 
yields of high quality produce for the 
minimum expenditure of money and 
effort, diversification with subsistence 
and cash crops, soil building and soil 
conservation, and reforestation, whether 
it be for industrial use or the prevention 
of erosion and flood control, potash use 
may easily mean the difference between 
success and failure.

Potash for such use is now abun
dantly available from the mines and

chemical refineries of America and 
Europe. In America the industry is 
largely but not exclusively confined to 
the potash mines of New Mexico and 
a chemical plant in Southeastern Cali
fornia. As foreign sources, supplies are 
derived from the mines of Germany, 
France, Russia, Poland, and Spain, and 
the chemical refineries of Palestine and 
Chile. Here it is a new industry, un
dergoing its major development during 
the past 10 years, too brief a time in 
which to measure with entire confi
dence the extent of the deposits and re
serves from which potash salts can be 
derived at the present low production 
cost. Federal and other surveys con
ducted during the past 28 years have 
revealed other resources of various low 
grade potash minerals, but for them it 
yet remains for the chemist to devise 
extraction processes that are successfully 
competitive with the existing industry 
here and abroad. Abroad, the industry,' 
while old, has undergone marked ex
pansion in recent years.

Both here and abroad the industry is 
characterized by up-to-date technology 
of the chemist and engineer, in mining, 
refining, handling, and transportation 
facilities, designed to reduce the cost of 
production and distribution. The major 
product is potassium chloride, “muri
ate” in the trade, of 98% purity, im
purities having been eliminated to re
duce freight charges. Due to the long 
distances over which potash salts have 
to be hauled to reach the farms of 
America, these measures were necessary 
if the product was to sell at a price 
which the farmer could afford to pay. 
The result now is a wholesale, deliv
ered price as low as that of any other 
major plant-food element. This is an 
outstanding instance of what may be 
accomplished when chemistry is put 
to work for agriculture—farm chem- 
urgy.

This Council was organized to deal 
with the farm problem. Since its organ
ization, it has enlisted the advice and 
assistance of many eminent men from 
the ranks of science, business, and the
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public service. While its watchword has 
been “Chemurgy,” in its deliberations 
it has dealt with every phase of the 
farm problem. In promoting chemurgy 
it has not been content to consider only 
what farm products the chemist can 
use as raw materials, but recognizes as 
of equal importance the cost of their 
production and the price to be paid 
which will insure the permanence of 
the supply, namely, a farm whereon an 
American may live with self respect.

The search is not for additional crops 
to be grown at a loss. Soil mining, 
which may be said to characterize 
American agriculture, has about run its

course in this country. As one editor 
expresses it, our farmers have long been 
on “relief,” drawing their income from 
nature’s treasury. Long-time crop yield 
comparisons between the fertilizer-using 
and non-using States show clearly that 
in the one per-acre yields have increased, 
while in the other they have decreased. 
The farmer buys fertilizer in terms of 
his ability to buy. Money so spent be
comes working capital increasing with 
each turnover and adds to his income. 
Otherwise, his capital, soil fertility, is 
drawn upon to enable him to meet the 
competitive price for agricultural com
modities.

The Family Man
( From page 5)

son at the brass-railed bars. Men’s heads 
were broken there on election nights, 
and bruises came when firemen held 
their carnivals. Revival elders periodi
cally inveighed against the evils of the 
demon rum, and doughty women cru
saders copied Carrie Nation for awhile.

But these precincts too have been in
vaded by the weaker sex, but not to 
ravage and destroy as was their wont. 
The red nose paint of the nineties 
(gained by frequent libations at this 
font of fools) gives place to rouge paint 
and nail polish, rubbed on by sisters 
sipping whisky straight. N. B. The 
highest rent and the greatest daily in
come of all the emporiums in my town 
today comes from cocktail lairs where 
Heads of Families foot the bills.

As spring approached, the old-time 
Family Man laid out his garden, rolled 
his lawn, and furbished up the funny 
iron bunnies and brownies set perdy 
here and there amongst the shrubbery. 
This was his big chance to air his arbo
real and agricultural skill, and mean
while he seized upon the vernal period 
to initiate the boys into the duties of soil 
and sod. His argument was that Amer
ica sprang from rural roots and none of 
his kids would attain perfect manhood 
without experience akin to his own. It 
was a time also in which to show the

family that he stood as firmly on his 
rights as squatter sovereignty, using his 
vocal ability and rugged personality in 
chasing the neighbor’s hens and giving 
their adjacent owner all of his mind ex
cept a small piece. If any of us boys 
preferred the fishing hole he gave us the 
well scoured hoe and told us to hunt 
for worms while cultivating the beans. 
Yes, and he saw to it that the girls raked 
the leaves and picked the berries.

/'"^NLY now and then do we find a 
^  modern parent up to such tedious 
tricks. Taxes are higher, yards are 
smaller, distant places beckon in idle 
hours, and you have to have a few sand 
traps and bunkers handy to the house on 
which to swing the niblick' and the 
mashie, to practice rough going. Mother 
buys her greens at the grocery and the 
lads get their work-outs at the Y. M. 
C. A. Another stronghold of domestic 
discipline gone to thunder! It’s sound 
economics too, for the papers claim the 
farmers produce nothing but surplus— 
so why add to it?

I do not know what the batting aver
age is among the present Fathers as to 
Sabbath school devotions, but I strongly 
suspect something, judging by myself. 
Whatever I suspect might well be left
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unsaid, for it is far too late to do any 
unsolicited salvation.

I do recall, however, that the percent
age of Family Heads who once served 
as Sunday school principals, or ushers, 
or extra teachers, in a pinch, was uni
formly high. It was a grand chance for 
them to follow through and check on 
their own importance and their sons’ 
obedience in one shot.

Boot blacking of a Sunday was an
other rite wherein the American Family 
Man of other times exerted his stern au
thority upon each chick and child who 
occupied the pew. Amid much spitting 
and brush brandishing, the leather up
pers were smeared and polished, under 
the cucumber vine on the back porch in 
summer time and in the kitchen on 
colder days. No other garment received 
his paternal zeal, because the rents and 
rips, the starching and the pressing be
longed to the women’s department.

\ T 7 H E R E IN  today do we discern this 
degree of Sabbatical attention be

stowed by the humble Head of the 
House upon the footgear of the present 
willful generation? Just let him ap
proach the girls with his shine accoutre
ments, and see their disdainful glares! 
Moreover, Sunday is a day for motoring, 
and one set of tires does for the whole 
family.

As a rule the modern Pater Familias 
sleeps so late each seventh day that the 
rest of the tribe have wandered off the 
religious reservation ere he finishes his 
breakfast or the scare heads (without 
missing the aforesaid motto on the 
wall).

“Family devotions” have likewise be
come a dead custom in nine out of ten 
households, and the saying of grace at 
meals is replaced by shop talk, fashion 
notes, and school commentaries. No 
doubt the Family Man has lost another 
bit of poise and power from these omis
sions, but not necessarily is he thereby 
a godless disbeliever. One’s piety is not 
always measured by verbal repetitions.

Why even in the eighteen nineties our 
little group at home began to omit these 
rituals. I recall that the main reason

for their abandonment was the accident 
that happened to a miserly old uncle of 
ours, whose penchant for long prayers 
was equal to that of the Pharisee. One 
day our kneeling circle was rudely dis
turbed when the puppy started yanking 
at uncle’s bandanna tucked into his 
nether pants pocket, and ere he could 
conclude the exhortation, the struggling 
cur brought forth a flat pint flask of 
something else than ointment for the 
soul.

In substance, then, we mark the pass
ing of a phase of family leadership of 
the pioneering order. It was a remnant 
of the earlier campfires, the log hut in 
the wilderness, and the rude stockade, 
blended somewhat with the transplanted 
mores of the fatherlands abroad.

As America has come of age and fixed 
its own native traditions, the orbit of the 
family moves in wider circles and the 
duties of the boss are circumscribed 
thereby. Unless he has a wealth of 
varied experience to count upon, his 
position as counselor and guide is much 
reduced. Unfortunately, he gives up 
with far too smug and smiling ease, re
signed to conditions as they seem to be 
and lacking the gumption to vary the 
pattern of the day and hour.

Yet I sense within him just as true an 
instinct of pride and as heroic attitudes 
of protection as those which marked the 
age that was and never can be here 
again.

O  REATER perplexities and more 
ruthless, hidden forces are his to 

meet and conquer if he can. So if per
chance the Family Man we know so 
well has lost his dignity and courtly 
stuffiness, if maybe he is more tolerant 
and less “totalitarian,” let’s remember 
that love is just as strong as ever in the 
normal dad, and the home is ours to 
model soundly on the social architecture 
of the times in which we live.

Looking backward to the strength 
and weakness of the former Family 
Man may urge us onward to discipline 
ourselves before we try it on the “com
pany.”
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Drunk (to splendidly uniformed by
stander): “Shay, call me a cab, will ya?” 

Uniformed Bystander: “My good 
man, I am not the doorman; I am a 
naval officer.”

Drunk: “Aw right, then call me a 
boat, I gotta get home.”

“Harry surprised me by telling me 
we were going to France on our honey
moon.”

“How nice, and how did he spring it 
on you?”

“He said that as soon as we were 
married he would show me where he 
was wounded in the war.”

Golfer: “I want a boy who can count. \  Child Training Expert: “If your chil- 
Now, what are five, six, and three ? ? dren become unmanageable, quickly

Caddie: “Five, six and three, sir? / switch their attention.”
Eleven, sir.” Puzzled Parent: “Their what?”

Golfer: “Come on. You’ll do.”

“When Mandy went and got mar
ried, us girls give her a shower.”

“Dat sho’ was nice. Ah’ll bet her 
husband was glad to get ’er all nice and 
clean.”

DINNER’S READY

Caller—“Won’t you walk as far as 
the street car with me, Tommy?” 

Tommy—“Nome, I can’t.”
Caller—“Why not?”
Tommy—“Cause we’re gonna eat 

dinner soon’s you’re gone.”

A celebrated Irish lawyer, joking with 
his friend, Father O’Keefe, one day, 
said:

“Father, I wish you were St. Peter 
and had the keys of heaven, for then 
you could let me in.”

'T h e witty priest replied:
“Better for you if I had the keys of 

the other place—for then I could let 
you out.”

CHANGE OF SCENERY

Mother decided to take her little girl 
shopping with her in her car. They 
were ambling along to town when the 
girl said: “Mother, where are all the 
dirty dogs and swine this morning?”

Mother smiled, knowingly.
“They only come out when your 

father’s driving,” she said.

“Last night I drank seven cocktails. 
I wonder if I did wrong?”

“Good heavens, girl, can’t you re
member?”

“Stand up!” shouted the colored 
evangelist, “if you want to go to 
heaven.”

Everybody got up but one old man.
“Don’t you want to go to heaven, my 

brother?” shouted the preacher, loudly.
“Sho,” said the old man, “but Ah 

ain’t going with no excursion!”
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Je ff discusses 
the merits of

Picnics - Pro & Con
By

T HERE was a time when the surest way to insult a farmer was to ask 
him when he expected to take a vacation. But that was prior to our 

acquiring sliding-gear transmission, the power take-off, and the constant 
surplus. With machinery to multiply his capacity and shorten his time, 
and a tantalizing wanderlust engendered by the motor vehicle, the com
mercial “cash” farmer, replete with cheap and exasperating abundance, 
hankers for a resting spell. He even gets travel folders along with hard
ware catalogs and tax bills.

One might casually wonder why he 
does not take that rest period during 
the winter solstice when nature herself 
takes time off to recuperate. But any
body who has ever been a small boy 
recalls that indescribable joy that surged 
through one whilst playing hooky down 
at the swimming hole. Official half
holidays proclaimed by the smug prin
cipal never had the zest to them that a

stolen absence carried. Hence to turn 
your back on a fertile farm alive with 
quack grass and white grubs and hunt 
around for somebody else’s outdoors to 
criticize is a deeply underlaid trait of 
human nature. Call it an escape mania, 
if you will, but let’s not be too tech
nical.

Another reason for summer rather 
than winter sojourning in distant climes

3
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below the frost line is that it’s not so 
easy to brag about the home climate 
when you must perforce return to ice
bergs, snow shovels, and snuffles. No 
traveling American is fully happy until 
he can point with pride at his native 
heath and view with alarm the abode 
of strangers. (And when he gets home 
he reverses it.)

It’s just as easy to sit down and go 
somewhere as it is to stay at home and 
farm it on the seat of your pants. This 
is an age of doing everything pardy 
recumbent anyhow, and because it is 
so simple to work up a surplus without 
working up a lather, there is really no 
need as of old to rise with the lark and 
roost with the chickens. You can take 
the extra leisure on the front stoop look
ing over road maps or picnic routes. 
Why not? For every lick you put over
time on the land you will be rewarded 
with a few extra tons of something that 
has to be doled out with scrip tickets. 
Maybe if we all got together and took 
more vacations and picnics our dilemma 
would be over. Until next election any
how!

PHYSICAL weariness used to over
power our ancient farmers to such 

an extent that all they wanted at the 
day’s end was a bowl of mush-and-milk 
and a corn-shuck mattress, with maybe 
a little eye-opener out of that jug that 
Omar prized, come morning. Physical 
exhaustion is the foe of vacations 
and educational rest-ups. Nobody ever 
roamed far from the rural habitat in 
the days of the flail and the hoe. They 
were self-sufficing folk—and blamed 
tired trying to keep that way.

But the more you rest, the more rest 
you want. That’s why vacations are 
more popular these days with ruralites 
who are not insulted when you inquire 
about their speedometer reading, or ask 
which they liked better, Treasure Island 
or the glamour of Gotham. Why of 
course, it’s just evolution. Where the an
cient agriculturist had his roots in the 
soil, the modern farmer has his routes 
on the map.

Let us pose a question, despite the 
heat wave. Can a farmer rest success
fully at home in this restless age? Urban 
motorists passing snug farms in shel
tered vernal valleys usually dilate upon 
the peaceful, restful, calm, and heavenly 
surroundings. Apparently they think 
that farmers spend most of their time 
gazing at scenery or lolling within reach 
of a fishing rod and a mint julep. At 
any rate, the flat dwellers sigh for a 
home in the wilds and vow they’ll retire 
some day, settle down in the sticks some
where and write best sellers about their 
queer neighbors and early squash.

SURELY in such green pastures any
body ought to live in a perpetual 

vacation from raucous noise and dis
tracting bewilderments. Then why do 
farmers talk so much about parity and 
the tariff, and get red-hot and bung-eyed 
amid salubrious sunsets and cheeping 
songsters? Why not stay right at home 
and relax professionally?

If relaxing was as simple as laxatives 
I suppose every farmer would be fit as a 
fiddle. But it isn’t a mere matter of 
rhubarb and exercise. It’s a mental state 
which peace and purgatives do not al
ways reach effectively. Isolated farm 
homes are a thing of the past, and even 
though the main highways are smooth 
and inviting, a great many visitors de
tour betimes to interview or sell the side- 
road farmer or his wife on countless 
items unknown a generation ago. And 
if they can’t go out, they jangle the tele
phone.

Farm women have larger families 
than city women and less time to study 
the problem of the pre-school child on 
a rampage. The solution of it is not so 
easy when there are dishes and dairy 
utensils to scrub and meals to get for 
outdoor men with carnivorous appetites. 
On top of that their average day is 
beset with medicine and extract ped
dlers, government inspectors, town com
mitteemen, and sundry other delega
tions, who always stop at the house right 
in the middle of good haying weather, 
when they must know that the boss is
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out afield. Hence the brunt of the 
“office” work in the farm house is taken 
by the women folks. It is no wonder 
farm women look forward to something 
snappier than the weekly ladies’ aid 
society to untangle jagged nerves. In 
picnic and vacation time they usually 
“second the motion” to get into motion. 
And no trailers for them either! Gen
uine farm relief to the harassed females 
is to get relief from culinary chores.

OVER in the other gender we find 
the males troubled with sunburn 

blisters, prickly heat, and barley beards,

mosquito bites and triple A quotas. If 
that doesn’t set them longing for the 
rest-cure, then the cows rush into the 
corn field, some newly invented weed 
takes root on the homestead, or tres
passers sneak up on the melon patch. 
Or maybe the hired man leaves his 
shoes on the dresser and insists on using 
the family coach to hunt skunks in. 
So the boss man of the farm is ready 
anon to join his wife gladly in taking 
the perambulator degree in the migrat
ing lodge of Marco Polo.

And then the kidlets have their in
nings. Despite warm but suspicious in
vitations from off-side relations in adja
cent suburbs, they are not any “anx- 
iouser” to accept than their folks are to 
permit. That’s no kind of a free spell 
whatever. Besides it has drawbacks in

the shape of comebacks. For every kid 
spending a week in a cousin’s abode you 
will have five cousins and a dog becom
ing much at home in strawberry time. 
No indeed, you can’t exchange vaca
tions like you do labor on the farm. In 
somewhat illogical sequence, as is my 
wont, I have determined clearly that 
you can neither take a vacation at home 
nor take in somebody else’s vacation 
comfortably. But you can always ad
here to obstinate custom and go for a 
picnic. The cost is nil.

Picnics are really not classed as Si
mon-pure relaxation, and never were 
as far as I can find out. They are 

just some place to go and while 
away awhile, intermixed with 
mushy eats and such gurgling 
refreshments as you can smug
gle along and imbibe with your 
brother-in-law behind the bushes. 
As breaks in the monotony of 
farm life, real or imaginary, 
picnics are a boon to some of 
us and a bore to most of us. 
But like high school oratory, farm 
bureau band concerts, and ama
teur poker games, they are rated 
as harmless features of communal 
life, always to be endured in silent 
semi-contentment. They afford 
no opportunity for critical analy
sis and are in no sense a profes

sional offering.

PICNIC conditions have altered since 
my boyhood. First, the old places 

are gone. The spot where I ate my first 
cindered wiener a la campfire is now a 
reeking gas station, and no respectable, 
able-bodied, daddy-long-legs can be 
found on the cement pavement where 
we used to spread our messy meals on 
mossy banks.

Few but the gas-thrifty frequent their 
own home picnic grounds these days. 
Going a hundred miles to a summer 
gathering place is not unusual for a 
day’s farm outing, whereas we were 
tickled enough as kids to pack up and 
follow the cows along the creek bed.

( Turn to page 47)



Microbes as Factors 
In Soil Fertility

By S. C . Vandecaveye
'Washington Agricultural Experiment Station, Pullman, Washington

ALTHOUGH the soil is generally 
L thought of as a medium for plant 

growth, the fact remains that it is much 
more than that. It is a complex natural 
body characterized by specific inherent 
physical and chemical properties ac
quired largely through the influence of 
climate and vegetation. It is also a body 
which is inhabited by an invisible mi
cropopulation more diverse in character 
and participating in a greater variety 
of activities than the visible inhabi
tants of the earth. The peculiar char
acteristics which differentiate the soil 
from weathered rocks or geological 
sediments and make it the particular 
medium for plant growth, we find it 
to be, were initiated by and have in a 
marked degree resulted from the activ
ity of the soil microbes.

The apt saying that the importance 
of things infinitely small is infinitely 
great may well be applied to the soil 
microflora, whose functions and activi
ties still hold a multitude of mysteries 
and offer an exceedingly fruitful field 
for research despite the fact that past 
investigations and particularly those in 
recent years have disclosed much of 
scientific and practical value. Since the 
soil in an agricultural sense is the 
medium for crop growth, and the char
acter of this medium is so greatly in
fluenced by the soil microbes by virtue 
of their nature and multitudinous func
tions, soil fertility or that property of 
the soil which makes it productive can 
be expected to be affected in a similar 
manner.

The great majority of the species be

longing to the soil micropopulation de
pends upon plant and animal residues 
as sources of food and energy. One of 
their chief functions, therefore, is the 
transformation of organic matter result
ing in humus production, the liberation 
of plant nutrients, and innumerable 
chemical reactions. The soil micropopu
lation belongs in uneven proportions 
to the animal and plant kingdoms, the 
latter including the large majority in 
both kinds and numbers.

Forms of Fungi

The microscopic plant kingdom in 
the soil, or the soil microflora in other 
words, is represented by the algae, the 
fungi, and the bacteria named in the 
order of their increasing importance of 
numbers and activities. While the algae 
populate the soil in considerable num
bers and are known to exercise certain 
important functions, too many of their 
activities are yet unknown to generalize 
concerning the role they may play in 
soil processes. The major known micro
bial functions of importance in soil 
fertility are thus confined to the fungi 
and the bacteria.

The fungi may be subdivided into 
three groups: yeasts and yeast-like fungi, 
molds and other true fungi, and acti- 
nomyces. The importance of yeasts and 
yeast-like fungi in soil processes is not 
well known, but that of the other two 
groups is better understood and worthy 
of consideration.

Fungi exist both in the form of vege
tative mycelium and as reproductive

6
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Fl^* l - Second  c a ttin g  o f  a 3 -year-o ld  stand  o f  a lfa lfa  in  th e  h a lf  b loom  stage. (B a cte rio p h a g e
In fe cte d  s o il)*

1 , 2 ,  3 ,  4 ,  and 5  no fe r t i lis e r  trea tm en t.

6 ,  7 ,  8 ,  9 , and lO ^—am m onium  n itra te  a t th e ra te  o f  8 0  lb . o f  N p er acre .

11» 1 2 , 1 3 , 14 * and 1 5 —■ammonium nitrate* sup erp hosp hate, and su lfa te  o f  potash a t the ra te  o f 
8 0  lb . o f  N* 9 0  lb . o f  P 2O5* and 7 5  lb . o f  K 2O p er acre .
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spores. Because of this dual existence 
their exact numbers are difficult to ascer
tain, but their relative abundance can 
be estimated by the culture plate method 
using suitable nutrient media. The 
numbers thus obtained may range from
10,000 to 1,000,000 per gram (.035 oz.) 
of soil on the dry basis depending upon 
the soil type and the food supply. Rapid 
decomposition of complex organic sub
stances and assimilation of soluble nitro
gen and mineral compounds are two 
important functions of fungi. They 
assimilate as much as 30 to 50 per 
cent of the carbon and relatively large 
amounts of soluble nitrogen for the 
synthesis of their cell substance, and 
because of this assimilation the role of 
fungi in the growth of higher plants 
may be both beneficial and injurious 
depending upon conditions. This may 
be illustrated by the well-known “fairy 
rings” in lawns. When the spores of 
the fungi associated with the fairy rings 
germinate in the soil, small circular 
areas are formed, and the grass growth 
which is first stimulated by an increased 
supply of available nitrogen liberated 
by fungus activity is depressed subse
quently by insufficient food and mois
ture in the area of dense mycelium. 
Later on the grass develops luxuriantly 
again, when the mycelium decomposes 
and releases an abundance of available 
nitrogen.

The actinomyces or ray fungi are a 
group of organisms whose systematic 
position has not been defined satisfac
torily. Both physiologically and mor
phologically the actinomyces are dif
ferentiated from bacteria and fungi. 
They are more sensitive to acids than 
the bacteria and particularly the fungi. 
Unlike the bacteria which form various 
gases from carbohydrates, the acti
nomyces produce no other gases than 
COz and behave like fungi in this re
spect.

Morphologically, actinomyces colonies 
are hardly distinguishable from bac
terial colonies in the early stages of 
growth, but at later stages they are char
acterized by the formation of a unicel

lular mycelium composed of hyphae 
showing true branching like those of 
the fungi. Actinomyces are thus found 
to partake of the nature of both bacteria 
and fungi and are tentatively classed as 
intermediate forms. They are univer
sally distributed and in certain soils rep
resent from 40 to 60 per cent of the 
colonies grow ing on com m on agar 
plates. Their numbers range from 100,- 
000 to 20,000,000 per gram of soil. AH 
species take an active part in the de
composition of organic matter both 
nitrogenous and non-nitrogenous.

The actinomyces as a group appear 
to be better able to attack the more re
sistant organic substances than are the 
bacteria or fungi, and in contrast to the 
fungi they produce relatively small 
quantities of mycelium and utilize pro
portionally small amounts of nitrogen. 
Consequently, the decom position of 
highly carbonaceous organic matter by 
actinomyces is accompanied by a lesser 
depressing effect upon ammonia accu
mulation and plant growth than decom
position of these substances by bacteria 
or fungi. Actinomyces are among the 
few soil microbes capable of attacking 
humus substances, and therefore they 
play an important role in humus de
composition as well as in humus forma
tion. Another factor of economic im
portance is that certain important plant 
diseases are produced by actinomyces.

Form s of Bacteria

Although both the fungi and acti
nomyces play prominent roles in soil 
processes, the dominant microbial forms 
consist of bacteria. On the basis of car
bon and energy requirements, the soil 
bacteria may be divided into two 

» groups; the autotrophic bacteria, and 
the heterotrophic bacteria. The auto
trophic bacteria are those which can 
thrive on purely inorganic substances 
for their energy and on the carbon di
oxide in the air for their carbon. The 
heterotrophic bacteria require substances 
which have been built up by other 
organisms and derive both their energy 
and carbon from these substances.
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The autotrophic bacteria being the 
smaller of the two groups in numbers 
are concerned with oxidation processes 
and include forms which are indis
pensable in certain soil processes. Spe
cific forms of autotrophic bacteria oxi
dize methane, hydrogen, nitrogen, iron, 
and sulfur compounds. Those which 
oxidize nitrogen and sulfur are ex
tremely important in soil fertility, since

plants absorb most of their nitrogen and 
sulfur in the nitrate and sulfate forms.

The heterotrophic bacteria constitut
ing the majority of the soil micropopu
lation number from 1,000,000 to 50,- 
000,000 per gram of soil as determined 
by agar plate counts. They logically fall 
in two groups on the basis of nitrogen 
utilization. The first group is composed 
of bacteria capable of atmospheric nitro
gen fixation in the presence of carbo
hydrates as a source of energy and is 
represented by the symbiotic and non- 
symbiotic nitrogen fixers. The other 
group consists of bacteria which require

organic or inorganic soil nitrogen for 
their metabolism.

The symbiotic nitrogen-fixing bac
teria are represented by the genus Rhi- 
zobium, commonly known as legume 
nodule bacteria. Their activity which 
can be controlled to a certain degree 
plays an important role not only in plant 
growth but also in soil fertility and 
nitrogen economy. By careful selection 

of suitable strains the 
ability of various species 
of Rhizobium to form 
nodules and benefit the 
host plant has been built 
up to such a high degree 
of efficiency that legumes 
produced on nitrogen- 
deficient soils properly 
inoculated with homol
ogous cultures of these 
organisms may utilize as 
much as 350 pounds of 
atmospheric nitrogen per 
acre annually.

U nfortunate ly  the 
story of the economic 
importance of Rhizo
bium is incomplete with
out mention of the sus
ceptibility of this organ
ism to the attack of a 
bacteriophage which 
causes lysis or dissolution 
of the bacterial cells in 
the nodules and conse
quent reduction or even 
arrest of symbiotic ni

trogen fixation. This lytic principle or 
bacteriophage described and isolated 
from nodules of various legumes by sev
eral investigators in recent years was 
isolated from the soil for the first time 
in alfalfa fields in this country by 
the writer and his collaborators 3 years 
ago.

The activity of this lytic principle is 
illustrated in figure 2, which presents 
four streaks of an alfalfa Rhizobium 
culture on nutrient agar. Streak 4 shows 
the normal, healthy growth of alfalfa 
nodule bacteria on agar plates. Streak 
1 to which three pieces of healthy alfalfa

v •* 

(%
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\
4

Fig. 2 — Lysis o f  R h . m elilo ti (A lfa lfa  nod ule b a c te r ia )  by b a c
terio p h age in fe cte d  a lfa lfa  nodules and by  filtra te  o f  b acterio p h age 
iso lated  fro m  so il In a lfa lfa  field s. ( 1 )  S tre a k  o f  R h . m e lilo ti w ith 
p ieces o f  h ea lth y  a lfa lfa  nod ules. ( 2 )  S tre a k  w ith p ieces o f  b a c 
terio p h age  in fe cte d  nod ules. ( 3 )  S tre a k  im p regnated  w ith a 
lo o p fu l o f  hom ologous b acterio p h age iso lated  fro m  a lfa lfa  so il.

( 4 )  U ntreated  “ control** s treak .
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day* 10 100 110 

Am  par orat,aaaatelarar hay

F ig . 3 — T o ta l nu m bers o f  b a c te r ia , fu n g i, and acti- 
nom yces p er gram  o f  s o i l ;  A , in  P a lo u se  s ilt  lo a m ; 

B , in  M elbou rne s ilt  loam .

nodules were added shows normal 
growth also, but streak 2 to which three 
pieces of bacteriophage infected nodules 
were added exhibits definite areas of 
lysis or dissolution of the cell growth 
around each piece. Streak 3 which was 
impregnated with one loopful of homol
ogous bacteriophage is nearly completely 
lysed.

Greatly reduced yields of 
alfalfa hay in certain 3- and 4- 
year-old alfalfa fields in widely 
separated areas have been 
found to be associated with 
bacteriophage in the soil. Soil 
obtained from a bacteriophage- 
infected alfalfa field and placed 
in 15 twelve-quart pails pro
tected inside by two coats of 
Gilacoat asphaltite produced 
normal growth of alfalfa for 2 
years outdoors, but the yield 
of the first cutting the third 
year was much below normal.
The 15 pails were then divided 
into three lots, and one lot 
received no treatment, the sec
ond received ammonium ni
trate at the rate of 80 pounds 
of N per acre, and the third

received superphosphate and sul
phate of potash at the rate of 90 
pounds of P20 5 and 75 pounds 
of K 20  per acre in addition to the 
nitrogen.

The effect of these treatments 
on plant growth is strikingly illus
trated in figure 1. The treatments 
were repeated for the third cut
ting of alfalfa and similar results 
obtained. The average yields of 
the two cuttings of alfalfa on the 
soil receiving the complete ferti
lizer were not significantly greater 
than those on the soil receiving 
nitrogen alone, but those on the 
untreated soil were only 37 per 
cent of the yields of the nitrogen- 
treated pails. These results indi
cate that a lack of available nitro
gen was responsible for the poor 
growth of alfalfa on the untreated 
soil, and it appears that the bac
teriophage present in the soil had 

caused a severe reduction if not a com
plete arrest of symbiotic nitrogen fixa
tion. Thus it seems that adequate control 
of the activity of this economically im
portant genus, Rhizobium, will not only 
require the selection of virulent strains 
of legume nodule bacteria but of virulent 
strains that are bacteriophage resistant.

Untreated — per m t ,  i m t
oloeer bay

F ig . 4 — N um ber o f  b a c te r ia  p er gram  o f  s o i l ;  A, in 
P alo u se s ilt  lo a m ; B , in  M elbourne s ilt loam .
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Days 10 20 80 40 50 60 70 80 90 ICO IK)
Untreated — — — Sweetolover hay, \%

F ig . 6 — N um ber o f  actinom yces p er gram  o f  s o i l ;  A, in 
P alo u se s ilt  lo a m ; B , in  M elbou rne s ilt  loam .

Non-symbiotic nitrogen fixation 
in cultivated soil is thought to be 
accomplished largely by the Azo- 
tobacter species. These organ
isms do not occur generally in 
acid soils, and although they can 
utilize a variety of organic com
pounds as sources of energy 
and are capable of fixing large 
amounts of atmospheric nitrogen 
under suitable conditions, their 
activity in cultivated fields is not 
yet under man’s control. Various 
estimates of the nitrogen fixed by 
Azotobacter in farmed soils range 
from 10 to 40 pounds per acre 
annually.

The heterotrophic  bacteria 
which require combined nitrogen 
for their metabolism comprise the 
majority of the bacterial colonies 
developing on the common agar 
plate. They take part in numer
ous soil processes, particularly 
those pertaining to organic mat
ter transformation. It is in this connec
tion that the bacteria together with the 
fungi and actinomyces play their most

important role in soil development and 
soil fertility.

The addition of plant residues to the 
soil is followed by an immediate 
stimulation in the activity of the 
bacteria, fungi, and actinomyces 
as manifested by rapid multipli
cation in numbers and profuse 
C 0 2 production. The rate and 
degree of this stimulated activity 
is determined by the nature and 
composition rather than by the 
amount of plant residue added. 
This is well illustrated by the 
data in table 1 taken from the 
results of a study of the effect 
of manure on the microbial activ
ity in virgin peat carried out by 
the writer a few years ago.

Although these data show that 
the peat and the manure do not 
vary much in carbon and nitrogen 
content, they differ greatly in 
other chemical properties and in 
their general nature. The total 
number of microbes in the ma
nure was not only about fivefold 
that of the peat, but the composi- 

( Turn to page 43)

Untreated Sweetclorer hey, 1%

Fig. 5— N um ber o f  fungi p er gram  o f  s o i l ;  A, in 
P alou se s ilt  lo a m ; B , in M elbourne s ilt  loam .



P r l*e  w inner* green  w rap*, P rU e  1 , 2 ,  3 ,  and 4 ,  le f t  to  r ig h t, a t th e  1 9 3 8  tom ato  fe s t ira l , M on ticello ,
A rkansas.

Growing Good Tomatoes 
In Arkansas

By Clifford Alston
County Agent, Drew County, Arkansas

H E value of a 4-8-6 fertilizer in 
producing quality tomatoes in Ar

kansas was demonstrated at the 1938 
Tomato Festival at Monticello, Arkan
sas, when 13 of the 18 winners used 
from 600 to 800 pounds per acre.

These growers used an average of 
692 pounds of 4-8-6 fertilizer per acre. 
Six growers used 600 pounds per acre, 
two 700 pounds per acre, and five used 
800 pounds per acre. Two other win
ners used a 3-12-12 mix at the rate of 
600 pounds per acre, with the remaining 
three using a home mix of approxi
mately the same analysis as a 4-8-6.

Good fertilization methods have been 
one of the deciding factors in placing 
the area as the largest tomato-producing 
territory in Arkansas and one of the

largest in the South. In 1938, there 
were about 1,500 acres of tomatoes 
grown within a radius of 15 miles of 
Monticello, with more than 400 cars of 
green wraps shipped, and approxi
mately 3,000,000 pounds canned.

About one-third of the farmers apply 
all of the fertilizer at planting time with 
the remaining two-thirds side-dressing 
with some of the mixture originally 
used, or some other kind of fertilizer.

Two of the above producers side- 
dressed with 100 pounds of kainit and 
one used 100 pounds of nitrate of soda 
as a side-dressing. One producer planted 
his tomatoes where a good crop of vetch 
had been turned. The two winners 
using 3-12-12 applied all of it at plant
ing time.

12
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Rate of Application Time of Application

600 lb..................................................................All at planting
800 “ ................................................................ 400 lb. at planting, 400 lb. side-dressed
800 “ .................................................................400 “ “ “ , two 200 lb. applied
600 “ ................................................................ All at planting
800 “ ................................................................ 400 lb. at planting with 400 lb. side-dressed
600 “ ................................................................ All at planting
700 “ ................................................................All “ “
700 “ ................................................................ All “ “
600 “ ................................................................ All “ “
600 “ ................................................................ All “ “
800 “ ................................................................ 500 lb. at planting, 300 lb. side-dressed
800 “ ................................................................ 5 0 0 “ “ “ , 300 lb. side-dressed
600 “ ................................................................ All at planting

The table shown above gives the 
time of application for the 13 winners 
using 4-8-6.

Tomatoes are most successfully pro
duced on a warm, fertile, well-drained 
loam soil. For highest yields and qual
ity tomatoes, it is important to use soils 
which have a high water-holding capac
ity. Tomatoes should be planted on a 
well-prepared seed bed, and on land 
that is free from diseases.

Much care and thought are given in 
selecting the best quality of seed pos
sible. The quality, trueness to variety, 
and strain of seed have such a marked 
influence over the quality and produc
tion of tomatoes that no effort should 
be spared in selection of seed. Approxi
mately two ounces of seed will produce 
enough plants for one acre.

The seed are sown in hot beds in 
February. In March they are trans
planted to cold frames 
by planting them about 
3 to 4 inches apart.
They remain in the cold 
frames until  they are 
about 8 inches high at 
which time they are 
transplanted to the fields 
with a small amount of 
soil still attached to the 
roots.

All plants used in the 
county are grown by a 
few' farmers who special
ize in growing plants.
A few farmers produce 
only enough for home

use and do not offer any for sale. Very 
few plants are sold outside the county. 
Gulf State Market and Marglobe are 
the two most popular varieties grown. 
Marglobe is gaining in popularity and 
the majority of farmers are using it at 
the present time.

Proper cultivation is another impor
tant factor. Tomatoes are cultivated 
deep soon after setting with subsequent 
cultivation being shallow. The toma
toes are staked and pruned before pro
duction starts. This has been found 
to increase the quality and size of the 
tomatoes harvested.

Another factor in the success of the 
enterprise is maintenance of good prices 
by the Drew County Cooperative Truck 
Growers’ Association, which is affiliated 
with the South Arkansas Truck Grow
ers’ Association. Last year the Associa- 

( Turn to page 42)

Tom ato  p la n ti bein g  grown in flats in  A rkansas’ tom ato  cen ter.



Toward Cutting 
Marketing Costs

By C. B. Sherman
U. S. Department of Agriculture, Washington, D. C.

OUR FRESH  fruit and vegetable 
crop, sold as such, is worth about 

a billion dollars at the farms. It costs 
about one-and-a-half billion dollars to 
market that crop. With these crops 
growing larger all the time, what do 
you suppose a marketing cost like that 
is going to do to demand and consump
tion? And to the farmers, who are 
getting only about 40 cents out of each 
consumer dollar as things are now?

Evidently there has got to be a deter
mined drive on those costs. There are 
several fronts on which an attack can 
be made. All are under consideration, 
and some are feeling the results.

Farmers have been hearing for years 
about reducing the costs of production, 
or about getting better results for the 
same expense, and they and their lead
ers are working diligently at these prob
lems. But what does it profit a farmer 
to reduce those costs, if the gains imme
diately disappear in swollen marketing 
expenses?

Just where are these marketing costs 
the largest? Analyses show that more 
than one-half of the huge cost comes 
after the products reach the large cities. 
Obviously then, these are the spots that 
most need attention. They are about 
the hardest places to begin, because they 
are so complex and represent so many 
interests. But that fact is no longer 
deterring those who are out to get re
ductions in these costs for the sake 
of the farmers, the dealers, aijtL the con
sumers.

Studies and analyses in 40 cities, in
cluding 101 markets, show that waste 
and inefficiency are prevalent in most 
of the city markets, and that the nature 
of the troubles is common to most of 
them. So instead of devoting too much 
attention to the habits of the middle
men, it seems best to devote some atten
tion to the equipment with which most 
of them are compelled to work.

Most of these 101 markets are too 
old to do their work well or to allow 
those who use them to act efficiently. 
We have our historic structures like 
Faneuil Hall in Boston, now 200 years 
old, and the Old French Market in 
New Orleans, now 150 years old. Oth
ers are younger but still full of years.

Inadequate Facilities

This means that the layout and equip
ment are often badly out of date. Stores 
in the markets are usually dark, 
crowded, and narrow, and frequently 
have only one entrance. The streets 
and driveways are narrow and con
gested. Sidewalks are piled with pro
duce, and sometimes men must walk 
on it to do their work. Curbings and 
platforms are built neither for wagons 
nor trucks. There are no railroad sid
ings or they are badly placed. Storage 
facilities are inadequate. Trucks com
ing to load or unload are delayed for 
hours and sometimes have to unload so 
far from the stores that the produce 
must be carried in by hand or hand 
trucks.

14
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Conditions like these mean increased 
labor, waste of time, high operating 
costs, inadequate display and merchan
dising, unnecessary handling, needless 
exposure, large losses from spoilage or 
deterioration that will increase spoil
age later in the retail store, unsanitary 
conditions. These conditions make it 
practically impossible to attain efficiency 
in marketing perishable products.

In New York City the cartage ex
pense of hauling produce from the in
bound receiving stations through inter
mediate markets and finally to retailers’ 
stores was estimated in 1936 to approxi
mate 16 million dollars a year. The 
delays, spoilage, exposure, and incon
venience brought by inability to unload 
cars directly into markets often encour
age the development of rackets, which 
make unnecessarily high charges for 
services rendered or levy charges for 
services that are not performed at all.

Long unregulated selling and work
ing hours, lack of information on sup
plies, and unethical practices are among 
other serious problems common to most 
of our markets. Long selling hours in
crease the cost of doing business or force 
dealers and their employees to work 
excessively long and inconvenient hours,

so that sleep is snatched whenever and 
wherever possible. They also lead to 
greater price fluctuations throughout 
the selling period.

Sometimes an ill-advised effort to 
remedy a situation has made it worse. 
A second market has been opened that 
could be used by only one railroad or 
that was poorly planned or located. This 
has frequently meant that each dealer 
had to go to two places to fill his de
mands, with consequent loss of time, 
delays, and crosshauls. The produce 
is handled too much, is too long in the 
truck, and is just that much more sub
ject to deterioration. When there are 
more than two large markets, the in
tensity of the problems is often multi
plied by just that number.

Reorganization Needed
When supplies are scattered, price- 

making is difficult, and it is hard to 
enforce necessary regulations that would 
curb racketeering and other unethical 
practices. Furthermore, the very exist
ence of these separate markets produces 
a situation in which, because of vested 
interest and inter-market strife, it is 
difficult to effect the thorough market 
reorganization that is needed.

Produce often has to be carried long distances by band, bead, or band truck because
market conditions.
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But several cities are now deep in 
this matter of reorganization. Certain 
of the leaders and groups are deter
mined to avoid the pitfalls of the past. 
They are basing their plans on the re
sults of that study of 40 cities plus a 
close study of conditions within their 
own trade areas.

These cities are seeing to it that no 
one agency or group goes ahead with
out due consideration of the other 
groups. They are asking for coopera
tion and are getting it.
Growers are being given the 
same chance to take part 
as dealers and consumers, 
and growers are coming 
forward to do their share 
and to keep in step with 
developments.

Cities that are now mak
ing records worth watching 
are Philadelphia, Kansas 
City, and Atlanta. Kansas 
City is about to move its 
market to a new location 
that has been approved by 
totally disinterested parties 
of wide experience. There 
the market will find new 
layout and buildings. At
lanta has now found,  
bought, and paid for a lo
cation that is satisfactory to 
all the groups involved. It 
is at a junction of three railroads and 
is convenient to highways that come 
from every direction. Plans for the 
new market outfit are now being drawn 
up with the advice of people who have 
specialized in problems of this type.

Philadelphia has done a particularly 
good job in getting diversified groups 
together. Improvement plans have been 
worked out that would save from 1 to 2 
million dollars each year in cost of dis
tribution in that city. These plans have 
been discussed with representatives of 
growers, the trade, the railroads, the 
consumers, and other groups. News
papers and radio have entered the dis
cussion. Growers have established county 
committees, State committees, and a re
gional committee to insist on improve

ments—for Philadelphia draws produce 
from several States. Dealers who han
dle three-fourths of the produce mar
keted in Philadelphia have now agreed 
that they want action and the consum
ers are interested.

Finally a joint committee has been 
formed, composed of 3 growers, 3 
members of the trade, and 2 consum
ers. This committee is to coordinate 
the activities of the groups and to help 
to concentrate on the selection of ap

proved plans and the procedures to be 
followed in putting the plan into opera
tion. So the end of the discussion period 
appears to be in sight.

Then an agency must be established 
to work in the interest of all the groups 
in actually promoting, building, leas
ing, and managing the necessary facili
ties, for this is highly specialized work.

That every large community wanting 
it may have disinterested guidance based 
on study and experience in many other 
large communities, the U. S. Depart
ment of Agriculture is now supplying 
an adviser on request, when it is con
vinced that the locality is ready for 
effective debate and action. Continued 
participation in the procedure depends 

(Turn to page 40)



Ex-students Extend 
Ontario's Experiments

By Dr. G. P. McRostie
Ontario Agricultural College, Guelph, Ontario, Canada

S IX TY  years ago an outstanding 
agriculturist was seized by a new 

idea. Investigational endeavors of many 
kinds were being carried to a successful 
conclusion at the Ontario Agricultural 
College and Experiment Station, but 
the benefits of such work were not 
being as widely felt as they should have 
been. To meet this situation the new 
idea, which took the form of the On
tario Agricultural and Experimental 
Union, was developed. This organiza
tion had as its objective the promotion 
of intercourse between the College and 
its ex-students, with the object of ex
tending the information secured at the 
College to a much wider field of agri
culture.

Since its inception the Experimental 
Union has been continuously concerned 
with the testing of farm crops of dif
ferent kinds, and this phase of work 
has probably been the outstanding 
theme throughout the 60 years during 
which the organization has functioned. 
However, from time to time many other 
phases of agriculture have received 
consideration. These have included 
vegetable gardening, dairying, livestock, 
apiculture, weed eradication, poultry 
raising, forestry, seed inoculation, eco
nomics, etc.

Early in the history of the co-opera
tive testing of crops it was realized 
that varieties would likely react quite 
differently to the varying climatic and 
soil conditions existing in different parts 
of the province of Ontario. Such a 
variation was very definitely proved to 
exist.

Not many years after the organiza
tion of the Experimental Union, the 
membership was extended to include 
farmers and others interested in the 
extension of agricultural information. 
The payment of a small annual mem
bership fee, which for years has been 
50^, and an expressed interest in the 
co-operative testing of crops constitute 
the basis for membership in the Union.

New Varieties Introduced

In the many years during which Dr. 
C. A. Zavitz, formerly head of the Field 
Husbandry Department and secretary 
of the Experimental Union, was in 
charge of affairs, thousands of growers 
over the province of Ontario, and in
deed scattered very much wider through 
all parts of Canada and in foreign coun
tries, annually received samples of the 
newer kinds of crops. These were 
planted on their own farms in compari
son with the crops being regularly 
grown, and a careful report of their be
havior was returned to the secretary 
after the growing season had been com
pleted. Through the agency of these 
tests the suitability of varieties for cer
tain areas was established, and newer 
varieties were much more widely and 
quickly introduced than they could 
otherwise have been.

At the present time the co-operative 
testing has been extended to include a 
well-defined plan of supervised tests of 
a fairly large number of the more prom
ising, newer varieties. These tests are 

(Turn to page 46)



Cows and Cotton
By Ben Hilbun

Editor, Mississippi State College, State College, Mississippi

ABOUT 60 years ago Col. W. B.
L Montgomery startled the people of 

Oktibbeha County, Mississippi, by im
porting a small herd of cattle from the 
Isle of Jersey. He further gave rise to 
tongue-wagging by predicting that dairy
ing would eventually displace cotton 
raising in the rolling hill section of 
Northeast Mississippi.

Many thought the colonel was suf
fering from a heat stroke or was the 
victim of some strange delusion that 
had sidetracked reason. The most igno
rant knew cotton was the imperial 
ruler, and not even the most radical 
had ever dared suggest that the king’s 
power was in danger of declining.

Colonel Montgomery unloaded his 
jerseys and quartered them in a nice 
brick barn that was built for blooded 
horses. To lovers of fine horses, this

T h e d e b t- fr e e  C oop erative C ream ery located  
O rganized in  1 9 1 2  w ith 1 4  p atro n s, i t  now ha

p atrons*

act was nothing short of a travesty, and 
to others it was additional evidence that 
the Colonel “had gone nuts about devil
ish dairy cows.”

This seer of a new day visualized a 
sweeping change. Instead of cotton 
fields tied together by woodland strips, 
he saw pastures forming a waving car
pet dotted with grazing cattle. But he 
reasoned that pastures did not consist 
of acres of land enclosed by two strands 
of wire. They had to be built and 
cared for.

Accordingly, Colonel Montgomery 
took up a second hobby—good pastures. 
His farm was several miles from town. 
He arose about 3 o’clock in the morn
ing, hitched two wiry ponies to his 
buggy, and hit out for the farm. His 
pockets were usually full of grass and 
clover seed when he left his home, “The 

Cedars,” and as he drove 
along he’d scatter them 
sparingly on good earth.

With his two obses
sions, jersey cows and 
pasture plants, he laid 
the foundation for the 
Capitol of Southern 
dairying. His herd was 
headed by the first Amer
ican champion bull Mis
sissippi ever produced, 
Champion of America 
(1567), Son of Pansey 
(1019).

Curiosity of the popu
lace gradually gave way 
to interest. Other farm
ers began adding a few 
cows, thus broadening

■t Starkville* 
s 4 0 0  reg u lar

18



June-July 1939 19

the foundation of a new source of 
wealth. More dairy products, chiefly 
butter, than could be used locally Anally 
resulted in diarymen seeking markets 
elsewhere. Hand-moulded butter was 
shipped to nearby towns, but lack of 
uniformity of quality and the discourag
ing cost of handling it on an individual 
basis created a formidable barrier in 
the path of rapid expansion.

Advent of the boll-weevil and its sub
sequent destructiveness produced revo
lutionary tendencies among land-own- 
ers. Farmers, with their backs to the 
wall, were willing to try anything to 
stave off the loss of home and farm. 
Dairying, an unpopular but partially 
proven venture, seemed to be the most 
logical means of escape from the real 
dilemma of ruin or revolution in farm
ing.

Organized a Creamery

These farmers, however, realized that 
the individualism of the cotton planter 
could not be transferred to dairying. 
They must work together in order to 
market their product, and in 1912 they 
organized a cooperative creamery, the 
first successful one of its kind in Mis
sissippi. There were only 14 signed 
patrons, and that year $4,000 constituted 
the cash payments for 
cream.

The creamery, housed 
in the dairy building at 
State College ( then  
A. & M. College), was 
launched under the name 
of “A. & M. Cooperative 
Creamery,” a name that 
is familiar in the South 
today. It began putting 
out “A & M. Butter” and 
now sells the same brand 
from New York to New 
Orleans.

More people shifted 
from side-line to main
line dairying, and the 
creamery began to grow.
From 14 patrons who 
owned small herds, 400

with larger and better herds are now 
delivering sweet cream to the plant. In 
the early 20’s, the plant was taxed to 
handle the cream, especially during the 
grazing season. Talk of expansion 
began.

In the spring of 1923 a native of 
Oktibbeha County, the late Wallace 
Maxwell, who was a salesman for Bor
den Company, suggested the possibility 
of a condensery. Maxwell knew how 
dairying had developed in his home 
county, and he also knew that it could 
be expanded tremendously. His sug
gestion was a vague clue to a new in
dustry, but it was taken up and vigor
ously pursued for 2 years.

The first major job was to con
vince homefolks that they could supply 
enough milk to a condensery without 
destroying their first love, the Coopera
tive Creamery. Creamery officials joined 
in the movement to secure the plant, 
saying that it would stimulate produc
tion which would enable the creamery 
to further expand.

Talk was supplemented with facts. A 
survey of dairy cattle was conducted, 
and to the astonishment of the most 
optimistic, the “cow count” revealed
18,000 head of jerseys in an 18-mile 
radius. The Borden Company was in

T h is b u ll wouldn’t  pass m u ster today, b u t b e  was “ tops”  5 0  years 
ago when hoop sk irts  and b n stles w ere in vogue.
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T h is  fine h erd  o f  Je rsey  cows keep s fit  on good pasture*

terested, but assurance of production 
alone didn’t suffice. They had to be 
convinced that the bitter weed curse was 
not an insurmountable barrier. They 
also had to know whether milk pro
duced in the deep South would keep 
after being canned. Furthermore, they 
had never canned milk as rich in* butter 
fat as that produced in the Oktibbeha 
County area.

Citizens collected and shipped a car
load of milk to Dixon, Illinois, for proc
essing and testing. The manufactured 
produce was parceled out to all chief 
distribution points and tested periodi
cally until officials were thoroughly con
vinced that milk produced in Missis
sippi would not deteriorate in the can.

Final decision, announced by a special 
edition of the weekly paper, was to 
build a condensing plant at Starkville, 
the first in the South. Still, company 
officials were a bit skeptical about get
ting enough milk the first years to war
rant full-time operations. The answer 
was soon given.

Throwing open its doors in the early 
spring of 1926, the plant had not oper
ated many days before this sign was 
hung out: “No more patrons accepted

until the plant is enlarged.” Enlarged 
it was, and during the time milk was 
flowing into the plant the Cooperative 
Creamery was growing by leaps and 
bounds. In fact, it grew so rapidly that 
in 5 years’ time it left its outmoded old 
quarters to occupy a brand new $100,- 
000 building that today doesn’t have one 
penny debt against it.

A Profitable Enterprise

The Borden plant, since opening for 
business in 1926, has purchased 324,- 
571,618 pounds of milk from local 
dairymen, and has paid them $5,965,- 
558.59 for the product. The plant has 
also paid out $498,300.00 for labor. The 
Cooperative Creamery, for the same 
period, purchased $3,294,405.00 worth 
of cream and turned loose $288,000.00 
for labor in the operation of the plant.

The two plants for the 12-year period, 
which included the worst depression 
the country has ever experienced, dis
bursed $10,046,263.59 to dairymen and 
plant employees. The average annual 
cash payment amounted to $837,188.63. 
About 1,800 persons patronize the two 

( Turn to page 45)



It Costs Little Extra 
To Fertilize Right

By Herbert L. Garrard
Chicago, Illinois

H TH E cost “per ton” alone should not 
^  determine what grade or analysis 

of fertilizer to buy. With fertilizers 
relatively one of the cheapest commodi
ties the farmer buys, it is usually profit
able to supply the necessary plant food 
for a particular crop and rotation even 
though it means a slight increase in 
total production costs. Actually the dif
ference in fertilizer costs “per acre” is 
surprisingly small when considered in 
terms of crop yields and values.

The cost per hundred pounds for 
each of several fertilizer grades is shown 
in the accompanying table. The actual 
increase in yield of the various crops 
necessary to pay for 100 pounds of each 
fertilizer analysis has been calculated, 
and the results are given 
in the last four columns 
of the table. It is obvious 
that the difference in the 
cost between any two 
grades in terms of crop 
units is relatively un
important. Further ,  it 
should be noted that the 
costs per acre of 0-12-12,
2-12-6, or 2-14-4 are 
nearly identical. Also the 
2-12-12 and 2-8-16 or 2- 
16-8 cost exactly the 
same.

In considering the ad
visability of using addi
tional potash in the 
fertilizer analysis,  the 
question can be easily 
answered by comparing

the actual increase in the yields of the 
various crops necessary to pay for the 
additional potash. For instance, it 
would require only 3 bushels of potatoes 
to pay for the difference in cost of 1,000 
pounds of 4-16-4 and 4-16-8. It would 
cost about the same to use 3-12-12 as it 
would to use 4-16-4. If it is a question 
of 2-12-12 or 2-12-6, it would be neces
sary to increase the corn yield only 1 
bushel to pay for the additional potash 
in the 200 pounds of 2-12-12. About .6 
of a bushel of corn will pay for the dif
ference between the cost of 200 pounds 
of 0-12-12 and 0-14-6.

The relatively insignificant quantities 
of crops required to pay for 4 additional 
units of potash in a 250-pound applica

F e r tilis e r  costs p er 1 0 0  lb . in  term s o f  b u . o r co rn , In d ian a .
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tion of mixed fertilizers may be easily 
calculated, allowing conservative prices 
of 50/ per bushel for corn, 70/ for 
wheat, 60/ for potatoes, 50/ for barley, 
and $10.00 per ton for alfalfa hay. On 
this basis, 4 units of additional potash 
in a 250-pound application would re
quire only .84 bushel increase in corn, 
.6 bushel increase in wheat, .7 bushel 
increase in potatoes, .84 bushel increase 
in barley, and only 84 pounds per acre 
increase in the yield of alfalfa hay.

Fertilizer Pays Its Own Way

If nitrogen is needed for wheat, it 
can be supplied in the form of 250 
pounds of 3-12-12 instead of 0-12-12 at 
a cost of only 1 bushel of wheat per 
acre. Because of the very small dif
ferences in yield required to pay for the 
differences in costs of the various grades 
of fertilizers used in the Midwest, it is 
only possible to measure yield differ
ences by the most accurate methods in 
actual Held trials. In many cases the 
differences in yields necessary to pay for 
the differences in costs of the various 
treatments are so small that they can
not be observed by the eye. For exam
ple, the question may be between the 
use of 300 pounds of 0-20-10 or 0-20-20 
on a barley crop which is to be seeded 
to alfalfa. On checking the yields of 
the grains, the increase may not have 
been quite sufficient to pay for the entire 
fertilizer application. However, it is 
well recognized that alfalfa responds to 
rather heavy fertilization since it re
quires large amounts of phosphates and 
potash. The legume crops usually have 
to “eat at the second table” so to speak, 
and take what may be left following the 
grain harvest. If the alfalfa is allowed 
to stand for about 2 years it will usually 
mean a total of about 6 cuttings of hay. 
The original application of 300 pounds 
of 0-20-10 costs approximately $5.20 
(equal to 1,047 pounds of alfalfa) and 
the 0-20-20 costs $6.87 (equal to 1,377 
pounds of alfalfa). In six cuttings of 
hay, only 55 pounds more hay per acre 
per cutting will pay for the additional

potash in the 0-20-20. Such small but 
profitable differences in yield due to 
fertilizers usually go unnoticed in an 
ordinary farming operation. In fact, 
it is rather difficult to detect such small 
variations accurately in ordinary field 
trials.

At times too much is expected in the 
way of visible effects from fertilizers 
applied for a particular crop. On soils 
which are already in a medium state of 
fertility, abnormal differences in growth 
response should not be expected. In 
several years’ experience in checking 
and estimating yields in field demon
strations, it is becoming more and more 
clear that one cannot estimate by obser
vation alone the effects of fertilizers at 
the higher yield levels. This is espe
cially noticeable when comparing two 
application rates of the same fertilizer 
grade, as 200 vs. 300 pounds 3-12-12 on 
wheat. The extra 100 pounds of 3-12-12 
would cost about $1.73, equal to 2.5 
bushels of wheat @  70/. If the first 
200 pounds of 3-12-12 raised the yield 
to a level of 20 bushels per acre, it may 
not be possible to judge by the eye 
whether the extra 100 pounds of ferti
lizer was profitable or not, because 
moderate increases above this level are 
much harder to see.

M aintain High Fertility  Level

From a farmer’s standpoint, the fer
tility level of his soil should never be
come so impoverished or the nutrients 
so out of balance that a small applica
tion of fertilizer will double or treble 
the yield. When large crop increases 
occur from small doses of fertilizer, it 
is usually an indication that the fer
tility level is extremely low, and that 
more plant foods should have been 
added to the soil years earlier. Plant 
foods should be made available in quan
tities large enough to take care of the 
immediate crop needs with enough 
extra to prevent depreciation in soil 
productivity and, if possible, to build 
up a reserve.

( Turn to page 41)
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Courtesy Ewing Galloway, N.Y., N.Y.
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Midwest Agricultural lems underlying more
  ^  efficient crop produc-

Problems Studied was the outstanding
theme of intensive

field studies by over 300 members of important agricultural groups during the 
week of June 12-16. It was the occasion of the joint summer meeting of the Corn 
Belt and Northeastern Sections of the American Society of Agronomy. The group 
met at the Ohio State University, Columbus, Ohio, and at the Ohio State Agricul
tural Experiment Station, Wooster, for conferences and an intensive study of the 
work being conducted at both places. The two days were climaxed by field trips 
to branch experiment stations on June 16.

Preceding the Agronomy meetings members and friends of the Plant Food Re
search Committee, representing the fertilizer industry, spent two days visiting 
three experiment centers: the Moses Fell Annex Experiment Farm at Bedford, 
Indiana, the Jennings County Experiment Field, Indiana, and the Miami County 
Experiment Farm, Troy, Ohio. A sincere vote of thanks is to be accorded the 
Directors of the Indiana and Ohio Agricultural Experiment Stations and the Chiefs 
of the respective Departments of Agronomy and their staffs for the trouble taken 
during these tours in showing the visitors the results of the experimental work that 
is being conducted by them. One is impressed by the volume of work not only at 
the chief experiment stations but also at the number of branch experiment stations 
and outlying experiment fields.

Work pertaining to every phase of research underlying a more efficient crop 
production was studied and discussed during the 5-day period,—plant breeding, 
soil biology and fertility, pastures, erosion control and the management of eroded 
land, extension work, the management of grasslands, production of forage crops, 
the use of green manures, the effect of specific fertilizers and liming materials, and 
many other topics were included in the program. Space does not permit a discus
sion of all the problems studied. Some of the more outstanding themes are noted.

Next to plant breeding and the use of the best varieties of field crops, the 
determination of the fertility needs of such crops, especially the efficient use of 
fertilizers and liming materials, was a subject of outstanding importance. For 
convenience in reporting this topic might be divided into four broad headings: 
1. The refinement of plot technique in fertilizer work was one of the topics dis
cussed at a round-table devoted to the subject, the best numbers of plots to use, 
the size of plots, sampling the yields, in brief, how to obtain the most accurate 

. answer to crop problems from the use of fertility plots. 2. Rapid chemical tests 
of soils and plant tissues of increasing importance in recent years, were demon
strated, particularly at the Bedford and Jennings County Experiment farms. 
Heavy applications of fertilizers had been made to certain plots, but the soil tests

<
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showed only normal phosphate and potash contents. The tissue tests, however, 
amply demonstrated that large reserves of these elements were to be found in the 
clover residues plowed under earlier in the spring. Thus soil and plant tissue tests 
are valuable in interpreting the results obtained from plot work. 3. Identification 
of plant nutrient deficiency symptoms was another important topic. 4. How shall 
fertilizer be applied? This is a problem of major importance, especially how to suc
cessfully apply larger amounts of fertilizer to the corn crop without injury. 
Advances have been made in solving this problem by applying fertilizers in bands 
at the side of the seed, but the question is still asked, Will heavier applications 
of fertilizers applied broadcast for the rotation as a whole be profitable? This 
question is being studied by the Agricultural Experiment Stations and Plant 
Food Research Committee.

Successful grassland management is another question of increasing importance. 
Interesting experimental work was inspected on the tour at Wooster, the Miami 
County Experiment Farm, and other centers, which visits were followed by a 
very successful grassland conference at Wooster where some 16 States were rep
resented. A problem facing the Soil Conservation groups is the question of eroded 
land, how and what crops can be grown on such land? To obtain information 
on this problem, the surface soil has been removed from experimental plots 
at Wooster and other places and the sub-soil subjected to experiments with different 
crops and soil treatments.

Testing the Soil’s Need for Specific Nutrients
Regarding specific materials used on arable land, the great importance of lime 

as a primary requirement on certain soils was amply demonstrated at different 
centers. At the Jennings County Experiment Field liming is the backbone of any 
successful system of soil management. Phosphate is also of primary importance 
on this farm. Another interesting result obtained from the long continued use, 
particularly of phosphate, both in Indiana and Ohio, is the increasing need for 
potash in crop production. As illustrating this point, the data in Circular 224 
reporting the Jennings County experiments give the results of the fertility tests 
under different treatments for the past 16 years. The returns from the use of 
potash have been more than doubled in the last eight-year period 1930-38 com
pared to the results from the same treatment for th? previous eight-year period 
1921-29. The need for nitrogen fertilizers and the relation of legumes to the nitro- 
gen supply were also discussed.

A number of other experimental fields and plot series were visited. Among 
them were series of plots planned to determine the best time for cutting clover 
and alfalfa. Fortunately, both Indiana and Ohio experiment stations published 
very excellent reports which carry not only the data of the treatment involved 
but the practical results that have so far been obtained from such work. The 
Handbook of Experiments in Agronomy, published by the Ohio Agricultural 
Experiment Station together with its supplement covers some 140 pages. As a 
conclusion to the description of each experiment a practical recommendation is 
usually given. In Circular 224 already referred to, giving the results of the Jen
nings Farm, are excellent practical recommendations, as for instance—“How to 
treat this kind of land.”

Experimental work is vital to a more efficient crop production, but of equal 
importance is the intelligent application of the results of such work to practical 
crop production and as a stimulus to experimental and research work in other 
areas. This practice of holding summer meetings and tours to actually see what is 
going on and giving, as it does, an opportunity to exchange information and 
ideas is a development that needs all the support that can be given.



This section contain* a short review of some of the most practical and important bulletins, and lists 
sll recent publications of the United States Department of Agriculture, the State Experiment Stations, 
snd C a n a d a ,  relating to Fertilizers, Soils, Crops, and Economics. A file of this department of B E T T E R  
CROPS W ITH PLAN T FOOD would provide a complete index covering all publications from these 
sources on the particular subjects named.

Fertilizers

5 Two new bulletins detailing the re
sults obtained from fertilizer placement 
for Henderson Bush lima beans and for 
potatoes are noteworthy accessions to 
the valuable data recorded for other 
crops in recent years. Placement stud
ies with lima beans have been under 
way for 4 years at the Virginia Truck 
Experiment Station, and are summar
ized in Bulletin 99, “Placement of Fer
tilizer for Henderson Bush Lima Beans 
in Virginia,” by M. M. Parker of the 
Station staff, and G. A. Cumings, 
U. S. D. A., Bureau of Agricultural 

'Engineering. G. A. Cumings, as co
author with G. V. C. Houghland of the 
other publication on this subject, gives 
a complete discussion of the extensive 
potato fertilizer studies conducted over 
a period of 7 years in Maine, New York, 
New Jersey, Virginia, Ohio, and Michi
gan in U. S. D. A. Technical Bulletin 
669, “Fertilizer Placement for Pota
toes.”

Based on the Virginia work, the 
authors conclude that the fertilizer for 
Henderson Bush Beans should prefer
ably be applied at the time the seed 
is planted. The fertilizer should be 
applied by a machine that places it in 
narrow bands 2 inches to each side of 
the row and 1 to 2 inches below the 
seed level. Where the planting of beans 
does not justify the purchase of addi
tional machinery for applying the fer
tilizer in this manner, the fertilizer 
may be applied broadcast just before 
planting or as a side-dressing immedi
ately after the seedlings emerge. These 
placements are superior to mixing the

fertilizer with the soil or band place
ment directly under the seed.

Fertilizer placed in a band 2 inches 
to each side of the row and on the 
lower level of the seed piece also proved 
to be the best application method for 
potatoes, according to the data secured 
by Cumings and Houghland. Crop dif
ferences resulting from the fertilizer 
placement were usually greater in the 
eastern than in the midwestern experi
ments where the rates of fertilizer appli
cation were lower. Single- and double
strength fertilizers supplying equivalent 
amounts of plant food gave similar re
sults, both with respect to actual potato 
yields and the order of yields for the 
various placements.
5 Many helpful hints regarding some 
of the fundamentals and practices of 
vegetable soil fertilization under Oregon 
conditions are contained in Oregon Ex
tension Bulletin 524 entitled, “Fertili
zers for Vegetable Crops,” by A. G. B. 
Bouquet. The author states that a 
vegetable grower must follow a sound 
program of soil improvement and fer
tilization to produce large yields of high 
quality crops per acre. Besides stressing 
the efficient use of commercial fertili
zers, the bulletin explains the value of 
organic matter, stable manure and green 
manure as part of the soil improvement 
program.

In Oregon, nitrogen is a very impor
tant factor in crop growth, but its ef
ficiency in general seems to be increased 
where materials supplying phosphorus 
and potash are used with it. Analyses 
of complete fertilizers for certain crops 
are suggested, although growers of the
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major vegetables should also consult 
their county agricultural agent for addi
tional advice, because of their knowl
edge of local soil conditions. Analyses 
having a 1-3-3 ratio, as the 4-12-12, are 
suggested for cabbage and related crops, 
celery, and lettuce. The 1-2-1, 1-3-1, 
and 1-4-1 ratios may be applicable for 
tomatoes, peas, onions, eggplants, and 
other vegetables. Methods of placement 
and other important considerations are 
also explained.

"Fertilization o f  Apple and Prune Orchards 
in Idaho," Agr. Exp. Sta., Moscow, Idaho, Bui. 
226, Dec. 1938, Low ell R. Tucker.

"A Fertility Program for Celery Production 
on Everglades Organic Soils," Agr. Exp. Sta., 
Gainesville, Fla., Bui. 333, March 1939, J. R. 
Beckenbach.

"Toledo Soil Experiment Field 1913-1938, 
General Summary o f  Results," Agr. Exp. Sta., 
Urbana, III., Mimeo., May 1939, F. C. Bauer 
and P. E. Johnson.

"Nutrient Solution Methods o f Greenhouse 
Crop Production," Agr. Exp. Sta., Lafayette, 
Ind., Revised Cir. 232, Oct. 1938, R. B. With
row  and J. P. Biebel.

"Effects o f Fertilizer Applications and Other 
Cultural Practices on Some Kernel Charac
teristics o f  Winter Wheat," Agr. Exp. Sta., 
Lafayette, Ind., Bui. 432, Oct. 1938, J. T . Sulli
van, H. R. Kraybill, C. B. Gustafson, G. H. 
Cutler, G. A. Brinson, R. R. Mulvey, and G. 
P. W alter.

"Fall Fertilization o f  Peach Trees in the 
Sandhills," Agr. Exp. Sta., Raleigh, N. C., 
Bui. 321, April 1939, C. F. Williams.

"Nitrogen Fertilization o f  Bearing Elbetia 
Peach Trees in the Sandhills," Agr. Exp. Sta., 
Raleigh, N. C., Bui. 322, April 1939, C. F. 
Williams.

"Control o f  Crop Nutrition by the Method o f 
Foliar Diagnosis," Agr. Exp. Sta., State College, 
Pa., Bui. 378, April 1939, Walter Thom as and 
Warren B. Mack-

Soils

5 Research Bulletin 252 of the Iowa 
Agricultural Experiment Station, “Yield 
Tests and Land Valuation,” by W. G. 
Murray, A. J. Englehorn, and R. A. 
Griffin contains an interesting discus
sion of methods employed in determin
ing the valuation of farm land. A major 
difficulty has been encountered in Iowa 
in applying productivity ratings to soils 
on individual farms. Productivity rat
ings represent the average production of

a soil type and not what may be ex
pected from a soil type on a given farm. 
The purpose of this study was to devise 
a means for measuring the soil yield 
rating that can be used as a supplement 
to the general productivity ratings.

According to the data resulting from 
this work, depth of surface soil is more 
important in measuring soil produc
tivity than soil type. The tendency for 
yields to increase with depth of surface 
soil up to 8 or 10 inches was definite 
and unmistakable, as was observed 
from a 2-year survey in several counties. 
There appeared to be no definite rela
tionship between depth and yield for 
depths over 10 inches. Slope is associ
ated with yield chief ly  as it affects 
depth. High yields were found on 
slopes of 10 to 12 per cent with as much 
as 8 inches of surface soil. The steeper 
the slope, however, the greater  the 
chances are that the top soil layer will 
be thinner, and consequently smaller 
the yields.

"The Relationship o f Stream Flow to Pre
cipitation on the Salt River Watershed Above 
Roosevelt Dam," Agr. Exp. Sta., Tucson, 
Ariz., Tech. Bui. 76, July 1938, Charles K. 
Cooperrider and Glenton G. Syhjes.

"Chemical Characteristics o f the Soils o f  
the Rice Area o f Louisiana," Agr. Exp. Sta., 
University, La., Bui. 307, March 1939, J. Field
ing Reed and M. B. Sturgis.

"Soil Erosion in Minnesota," Agr. Ext. Serv., 
Univ. Farm, St. Paul, Minn., Ext. Pam. 58, 
March 1939, M. A. Thorfinnson.

"Rapid Soil Tests for Estimating the Fer
tility Needs o f Missouri Soils," Agr. Exp. 
Sta., Columbia, Mo., Bui. 404, April 1939, 
L. D. Barer and F. H . Bruner.

"Soils in Relation to Fruit Growing in New  
York, Part XIV. Tree Behavior on Important 
Soil Profiles in the Finger Lakes Area," Cor
nell Univ. Agr. Exp. Sta., Ithaca, N. Y., Bui. 
711, Dec. 1938, Damon Boynton.

"Neutralization Curves for the Humic 
Acids o f Peat Soils," Cornell Univ. Agr. Exp. 
Sta., Ithaca, N. Y., Memoir 219, Feb. 1939, 
B. D. Wilson and E. V. Staffer.

"Soil Survey, The Price Area, Utah," U. S. 
D. A., Washington, D. C., Series 1934, No. 13, 
Feb. 1939, F. O. Youngs and D. S. Jennings.

"Soil Survey, Kitsap County, Washington," 
U. S. D. A., Washington, D. C., Series 1934, 
No. 12, Jan. 1939, Robert Wildermuth, S. 0 . 
Perkins, R. E. Pasco, and Edgar H. Hubbard.

"Erosion Control in the Northeast," U. S. 
D. A., Washington, D. C., 8-10998, Revised 
Oct. 1938.
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"Erosion and Related Land Use Condi
tions. on the Elm Creek. Watershed, Texas," 
U, S. D. A., Washington, D. C., Ian. 1939, 
Harvey Oakes and Elias Somerville.

44Progress Report o f  the Central Piedmont 
Soil and Water Conservation Experiment 
Station, Statesville, N. C., 1930-35," U. S. 
D. A., Washington, D. C., SCS-ESR-6, Oct.
1938, F. O. Bartel and C. S. Slater.

44Progress Report o f the Blackjiand Soil 
and Water Conservation Experiment Station, 
Tem ple, Tex., 1931-36, U. S. D. A., Wash
ington, D. C., SCS-ESR-7, Dec. 1938, E. B. 
Deeter and P. L . Hopkins.

"Progress Report o f  the Northwest Appala
chian Soil and Water Conservation Experiment 
Station, Zanesville, Ohio, 1933-37,"  U. S. 
D. A., Washington, D. C„ SCS-ESR-8, fan.
1939, H. L. Borst and Russell Woodburn.

44Advance Report on the Sedimentation Sur
vey o f Burlington Reservoir, Burlington, North 
Carolina, April 16 to May 21, 1938," U. S. 
D. A., Washington, D. C., SCS-SS-28, Dec.
1938, Mark P- Connaughton and Jack L. 
Hough.

44Advance Report on the Sedimentation Sur
vey o f Barcroft Reservoir, Alexandria, Virginia, 
September 17, 1937-March 8, 1938," U. S. 
D. A., Washington, D. C., SCS-SS-29, fan.
1939, Farrell F. Barnes.

44A Study o f Some o f  the Older Strip Crop
ping in Ohio, Pennsylvania, and West Vir
g in ia"  U. S. D. A., Washington, D. C., 
SCS-TP-20, Ian. 1939, H. H. Morse and H.
B. Alger.

Crops

J  “Tobacco Growing in Canada” is the 
title of Publication 663, Farmers’ Bulle
tin 68, Dominion of Canada—Depart
ment of Agriculture, by N. A. MacRae. 
This publication will fill the demand for 
the preceding Bul let in number  25 
which was issued over twenty years ago 
and is now out of print. The present 
issue deals briefly and concisely with 
the more important phases of tobacco 
production, including a description of 
types and varities grown in Canada, 
adapted soils and fertilizers, cultural 
operations, methods of harvesting and 
curing, diseases and insects.

Except for certain types of pipe to
baccos produced in the province of 
Quebec, the types and varieties grown 
in Canada and the United States are 
similar. For this reason, soil and ferti
lizer requirements also are similar. Al
though tobacco is grown in practically 
every province in the Dominion, On

tario and Quebec comprise the chief 
areas of commercial production, with a 
smaller region in British Columbia. 
Production reached its peak in 1938 
with a crop of 96 million pounds.

The advice and recommendations 
given in this new bulletin are based on 
scientific experimental work obtained 
throughout the Dominion, and should 
be of profound interest to all tobacco 
growers in Canada.

"Grapes in Arizona," Agr. Exp. Sta., Tucson, 
Ariz., Bui. 162, Feb. 1939, A. H. Finch, R. H. 
Hilgeman, H. F. Tate, R. B. Streets, and L. P. 
Wehrle.

"Problems o f Water Resources for Rice 
Irrigation " Agr. Exp. Sta., Fayetteville, Ark., 
Bui. 371, Feb. 1939, Deane G. Carter and 
Kvle Engler.

44Toward Better A griculture" Agr. Exp. 
Sta., Univ. o f Calif., Berkeley, Calif., C. B. 
Hutchison and S. B. Freeborn.

"H ilgardia" Univ. o f Calif., Berkeley, Calif., 
Vol. 12, N o. 5, Feb. 1939.

"Fifty Years o f Progress on Dominion Ex
perimental Farms, 1886-1936" Ottawa, On
tario, Canada, 1939.

"Annual Report o f the Department o f  Agri
culture o f the Province o f N ew  Brunswick for 
the Year Ended October 31st, 1938," Frederic
ton, N. B., Canada.

"Fiftieth Anniversary, 1888-1933, Agr. Exp. 
Sta., Storrs, Conn., Bui. 228, Oct. 1938.

44Sixty-first Report o f  the Connecticut Agri
cultural Experiment Station for  the Year 
1937," Agr. Exp. Sta., N ew Haven, Pub. Docu
ment 24, 1937.

"Biennial Report o f the Commissioner o f 
Agriculture for  the Fiscal Period July 1, 1936 
to June 30, 1938," Com. o f  Agr., Hartford, 
Conn., Pub. Doc. 18, 1938.
' "Crop Rotation Studies," Agr. Exp. Sta., 
Moscow, Idaho, Bui. 227, Dec. 1938, G. Orien 
Baker and K . H. W. Klages.

"Eighteen Varieties o f  Edible Soybeans" 
Agr. Exp. Sta., Urbana, 111, Bui. 453, Mar. 
1939, J. W. Lloyd and W. L. Burlison.

"Report on Agricultural Research for the 
Year Ending June 30, 1938, Part 11, Iowa Corn 
Research Institute Third Annual Report," 
Agr. Exp. Sta., Ames, Iowa.

"Hybrid Corn in Kansas" Agr. Exp. Sta., 
Manhattan, Kan., Cir. 196, Feb. 1939, R. W. 
Jugenheimer.

"Biennial Report o f the Northeast Louisiana 
Experiment Station, St. foseph, Louisiana, 
1937-1938" Agr. Exp. Sta., St. Joseph, La.,
C. B. Haddon. •

"Annual report o f the Maine Extension 
Service for the Year Ending June 30, 1938 " 
Agr. Ext. Serv., Orono, Maine, Ext. Bui. 254, 
Dec. 1938.
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"Maine Fruit Notes," Agr. Ext. Serv., Orotio, 
Maine, Vol. 13, Nos. 2 and 3, April 1939.

"Fruit Notes," Agr. Ext. Serv., Amherst, 
Mass., April and May 1939.

"Establishing Apple Orchards," Agr. Ext. 
Serv., Amherst, Mass., Ext. Leaf. 182, April 
1939, J. K . Shaw.

"T he Massachusetts Commercial Vegetable 
Grower," Agr. Ext. Serv., Amherst, Mass., No. 
18, April 1939.

"Haying in the Rain, A Study o f  Grass 
Silage," Agr. Exp. Sta., Amherst, Mass., Bui. 
362, April 1939, J. G. Archibald and C. H . 
Parsons.

"Causes and Effects o f Size Differences in 
Apple Trees in the Nursery," Agr. Exp. Sta., 
East Lansing, Michigan, Tech. Bui. 163, May 
1939, F. C. Bradford and Lloyd Joley.

"T he Quarterly Bulletin," Agr. Exp. Sta., 
East Lansing, Mich., Vol. 21, Np. 4, May 1939.

"Forty-fifth Annual Report, July 1, 1937 to 
June 30, 1938," Agr. Exp. Sta., University 
Farm, St. Paul, Minn.

"Im proved Varieties o f  Farm Crops," Agr. 
Ext. Serv., Univ. Farm, St. Paul, Minn., Ext. 
Folder 22, Revised March 1939.

"Pasture Plants and Combinations," Agr. 
Ext. Serv., Univ. Farm, St. Paul, Minn., Ext. 
Bui. 197, March 1939.

",Mississippi Farm Research," Agr. Exp. Sta., 
State College, Miss., Vol. 2, Nos. 4 and 5, 
April and May 1939.

"Development and Care o f  Lawns," Agr. 
Exp. Sta., Columbia, Mo., Cir. 204, April 
1939, H orace F. Major.

"Some Effects o f  Temperature on the 
Growth and Chemical Composition o f  Certain 
Pasture Grasses," Agr. Exp. Sta., Columbia, 
Mo., Res. Bui. 299, April 1939, E. Marion 
Brown.

"50 Years o f Achievement, Agricultural In
vestigation," Agr. Exp. Sta., Lincoln, Nebr., 
Cir. 60. March 1939.

"Problems in the Production o f  Iceberg Let
tuce in N ew York," Cornell Univ. Agr. Exp. 
Sta., Ithaca, N . Y., Bui. 714, March 1939, 
J. E. Knott, E. M. Anderson, R. D. Sweet.

"T he Effect o f Temperature on the Photo- 
periodic Response o f  Spinach," Cornell Univ. 
Agr. Exp. Sta., Ithaca, N. Y., Memoir 218, Jan. 
1939, J. E. Knott.

"Bimonthly Bulletin," Agr. Exp. Sta., Fargo, 
N. Dak.., Vol. I, N o. 5, May 1939.

"T he Bimonthly Bulletin," Agr. Exp. Sta., 
Wooster, Ohio, Vol. XXIV, No. 198, May- 
June 1939.

"The Farm Vegetable Garden," Agr. Ext. 
Serv., Corvallis, Oreg., Ext. Bui. 525, Feb. 
1939, A. G. B. Bouquet.

"Annual Report o f  the Agricultural Ex
periment Station, Fiscal Year 1937-38," Agr. 
Exp. Sta., San Juan, P. R .,.1939 , J. A. B. 
N olla, Dir.

"Snap Bean Production in South Carolina," 
Agr. Exp. Sta., Clemson, S. Car., Cir. 59, 
March 1939, J. Mitchell Jenkins, Jr.

"A History o f Extension Work In Tennes
see, Twenty-five Years o f Service to Rural 
Life, 1914-1939," Agr. Ext. Serv., Knoxville, 
Tenn., Pub. 223, May 1939, Almon J. Sims.

"Some Physiological Responses to Close 
Pruning o f Northern White Pine," Agr. Exp. 
Sta., Burlington, Vt., Bui. 444, Jan. 1939, W. 
R. Adams and M. R. Schneller.

"Early Cut Artificially Dried Hays for 
Dairy Cows," Agr. Exp Sta., Burlington, Vt. 
Bui. 446, April 1939, O. M. Camburn and 
O. H. Jones.

"Seed Flax in Eastern Washington," Agr. 
Exp. Sta., Pullman, Wash., Bui. 370, Mar. 
1939, O. E. Barbee and E. G. Schafer.

"Thirteenth Biennial Report o f  the West 
Virginia Department o f Agriculture, 1937-
1938," Dept, o f  Agr., Charleston, W. Va., 
J. B. McLaughlin, Com.

"W hat’s N ew  in Farm Science, Part II, An
nual Report o f the Director," Agr. Exp. Sta., 
Madison, Wis., Bui. 443, March 1939.

"Report on the Agricultural Experiment 
Stations, 1938," U. S. D. A., Washington, 
D. C., April 1939, J. T . Jardine and F. D. 
Fromme.

"The Northstar Strawberry," U. S. D. A., 
Washington, D. C., Cir. 517, Dec. 1938, 
George M. Darrow.

"Native and Adapted Grasses for Conserva
tion o f  Soil and Moisture in the Great Plains 
and Western States," U. S. D. A., Washington, 
D. C. Farmers’ Bui. 1812, Feb. 1939, M. M. 
Hoover.

"Date Growing in the United States," U. S.
D. A., Washington, D. C., Leaf. 170, Feb.
1939, Roy W. Nixon and Dewey C. Moore. 

"Dwarf Fruits," U. S. D. A., Washington,
D. C., Leaf. 178, Feb. 1939, H . P. Gould.

"H ow to K eep and Increase Black Grama 
on Southwestern Ranges," U. S. D. A., Wash
ington, D. C., Leaf. 180, R. S. Campbell and 
Edward C. Crafts.

"Bruising, Freezing, and Chemical Injury 
o f Potatoes in Transit," U. S. D. A., Washing
ton, D. C., Tech. Bui. 668, Feb. 1939, R. C. 
Wright.

Econom ics
J  For a number of years the University 
of Missouri Agricultural Experiment 
Station has published a fertilizer bulle
tin entitled “Registration, Labeling, and 
Inspection of Commercial Fertilizers.” 
In Bulletin 403 for 1938, the practice of 
reporting the tonnages of the various 
analyses was changed somewhat from 
previous years. In the past, fertilizer 
manufacturers have been asked to re
port their sales on weekly shipment 
statements. It was felt that these re
ports were somewhat incomplete, and 
in 1938 the companies were asked to
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cooperate by supplying annual figures 
in place of the weekly figures, and it is 
believed that in this way the data has 
been improved upon. The total tonnage 
from shipment reports for 1938 was 
57,068 tons, of which 40,307 tons were 
sold in the fall, and 16,761 tons in the 
spring. This compares to estimated 
consumption for the State of 70,301 
tons based on tag sales. The percent
age coverage by the company reports 
apparently is sufficient to furnish a very 
good indication of the relative impor
tance of the different analyses sold. Of 
the total tonnage of 63,674 tons reported 
in the annual summary, 23,662 tons 
were superphosphate, 9,806 tons were 
high grade mixed fertilizers, 25,940 
tons were medium grade mixed fertili
zers, and only 4,266 tons of low grade 
and miscellaneous mixtures were sold. 
In the mixed fertilizer list, the leading 
analysis was 2-12-2 and was followed 
by 2-12-4, 2-12-6, and 4-12-4.

The estimated tonnage of nitrogen 
contained in the 1938 fertilizer tonnage 
was 1,001 tons, available phosphoric 
acid 8,971 tons, plus phosphoric acid 
from bone, 398 tons, and 49 tons of in
soluble phosphoric acid. The total 
potash content was 1,442 tons.

5 According to the latest Report of the 
Control Division of the Kansas State 
Board of Agriculture for the Quarter 
Ending June 1939, the total fertilizers 
reported sold by manufacturers  in 
Kansas was 13,828 tons as compared to 
12,114 tons in 1937. According to the 
tag sale reports, total sales in Kansas in 
1938 were 18,099 tons. This would lead 
us to believe that 4,200 tons were sold 
but not reported to the Control Divi
sion. Although the reports apparendy 
are not 100% complete, the tonnage 
tables in the various grades sold furnish 
a very good indication of the relative 
importance of the different analyses of 
fertilizers consumed in Kansas. Kansas 
is still a very young fertilizer consum
ing state and by far the most important 
fertilizers sold are 20% superphosphate 
and 45% superphosphate. The 45% 
superphosphate is the leading analysis,

with 4,740 tons reported, as compared 
to 4,072 tons for 20% superphosphate. 
Relatively small tonnages of the other 
materials were reported. The leading 
mixed fertilizer is still the 2-12-2 which 
is losing out rapidly in the older ferti
lizer consuming states in the Middle 
West. The next most important anal
yses in mixed goods are 2-12-4, 2-12-6 
and 4-12-4.

"Commercial Fertilizers Agricultural Min
erals, 1938," Dept, o f Agr., Sacramento, Calif., 
Sp. Pub. 165, May 1939.

"Consumption o f Fertilizer Materials by 
Counties o f Florida for  Months o f March 1939 
and April 1939," Fer. Stat. Div., Bu. o f Inspec., 
Com. o f Agr., Tallahassee, Fla., Nathan Mayo, 
Com.

"Consumption o f Mixed Fertilizers by Coun
ties o f Florida for Months o f March and April 
1939," Fer. Stat. Div., Bu. o f Inspec., Com. o f  
Agr., Tallahassee, Fla., Nathan Mayo, Com.

"Connecticut Crop and Livestock Review
1938," St. Dept, o f Agr., Hartford, Conn., 
Bid. 60, May 1939.

"Illinois Farm Economics," Agr. Ext. Serv., 
Urbana, III., Nos. 47 & 48, April Sr May 1939.

",Indian Crops and L iv e s t o c k A g r .  Exp. 
Sta., West Lafayette, Ind., No. 164, May 1,
1939.

"Crop Report for Michigan, April 1939," St. 
Dept, o f  Agr., Lansing, Mich., Verne H. 
Church and Cecil J. Borum.

"Farm Economic Facts," Agr. Ext. Serv., 
Amherst, Mass., Vol. XII, Nos. 4 & 5, April & 
May 1939.

"Farm Business Notes,” Agr. Ext. Serv., 
University Farm, St. Paul, Minn., Nos. 196 & 
197, April & May 1939.

"Farm Adjustments in Montana, Study of 
Area VII: Its Past, Present, and Future," Agr. 
Exp. Sta., Bozeman, Mont., Bui. 367, Mar. 
1939, Neil W. Johnson.

"Farm Economics," Cornell Univ. Agr. Exp. 
Sta., Ithaca, N. Y., No. 113, May 1939.

"Current Farm Economics," Agr. Exp. Sta., 
Stillwater, Okla., Series 49, Vol. 12, N o. 2, 
April 1939.

"Department o f Agriculture o f Oregon Bul
letin," St. Dept, o f  Agr., Salem, Oreg., No. 88, 
April 1939.

"Methods and Costs o f Marketing Potatoes 
in Pennsylvania," Agr. Exp. Sta., State College, 
Penna., Bui. 372, Feb. 1939, W. R. Whitacre.

"Department o f Agriculture—Immigration 
o f  Virginia," St. Dept, o f  Agr., Richmond, Va., 
Buis. 368, 369, 370, March, April, & May.

"Sugar Consumption Requirements and 
Quotas for the Calendar Year 1939," U. S. D. 
A., Washington, D. C., G. S. Q. R., Series 6, 
No. 1, Rev. 1, Mar. 31, 1939.

"Amendment to Determinations o f Propor
tionate Shares for Sugarcane Producers in
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Puerto Rico for  the Crop Years 1938, 1939, 
and 1940," U. S. D. A., Washington, D. C., 
S. D. No. 55, April 4, 1939.

"Cigar-tobacco Adjustment Through the 
A. A. A.," U. S. D. A., Washington, D. C., 
Reg. Inf. Series, NER Leaf. 326, 1939.

"Annual Report on Tobacco Statistics, 1938," 
U. S. D. A., Washington, D. C., Stat. Bui. 67, 
Dec. 1938.

"A Graphic Summary o f Farm Animals and  
Animal Products," U. S. D. A., Washington, 
D. C., Misc. Pub. 269, Feb. 1939, O. E. Baker.

"1939 Agricultural Conservation Program—  
Delaware," U S. D. A., AAA, Washington, 
D. C., ECR-301-Dcl., April 1939.

"1939 Agricultural Conservation Program—  
Kentucky," U. S. D. A., AAA, Washington, 
D. C.. ECR-301-Ky., April 1939.

"1939 Agricultural Conservation Program—  
Maryland," U. S. D. A., AAA, Washington, 
D. C., ECR-301-Md., April 1939.

"1939 Agricultural Conservation Program— 
North Carolina," U. S. D. A., AAA, Wash
ington, D. C., ECR-301-N. C., April 1939.

"1939 Agricultural Conservation Program— 
Tennessee," U. S. D. A., AAA, Washington, 
D. C., ECR-301-Tcnn., April 1939.

"1939 Agricultural Conservation Program—  
West Virginia," U. S. D. A., AAA, Wash
ington, D. C„ ECR-301-W. Va., April 1939.

"1939 Agricultural Conservation Program— 
Virginia," U. S. D. A., AAA, Washington, 
D. C., ECR-301-Va., April 1939.

"Cost o f Production o f Citrus Fruits, Data 
from  Studies in California and Florida Selected 
Years, 1910-37," U. S. D. A., Washington, 
D. C., Dec. 1938, H. W. Hawthorne.

"Disadvantaged Classes in American Agri
culture," U. S. D. A., Washington, D. C., 
Social Research Rpt. VIII, April 1938, Carl C. 
Taylor, Helen W. Wheeler, and E. L. K irk
patrick.

The Chemical 
Formulary

ANYONE desiring the formula for 
X A . almost anything imaginable will 
probably save himself time and trouble 
if he first looks in the latest edition of 
the Chemical Formulary 1939 (Chem
ical Publishing Co., Inc., New York, 
$6.00). This is the fourth volume of 
the series and contains the latest for
mulae of an extraordinarily large list 
of preparations, collected under the 
editorship of H. Bennett with the as
sistance of a large number of technical 
and scientific experts.

A general introductory chapter giving 
suggestions on procedures to be fol
lowed in compounding preparations is 
followed by sections devoted to adhe
sives, beverages, liquors, flavors, cos
metics, drugs, emulsions, farm and gar
den specialties, food products, inks, 
leather, skins, furs, lubricants, oils, fats,

materials of construction, paints, var
nishes, lacquers, paper, photography, 
plating, polishes, abrasives, pyrotech
nics, rubber, resins, plastics, waxes, soap, 
cleansers, textiles, fibers, and miscel
laneous preparations. Concise but com
plete directions for making the prepara
tions are given. At the end of the book, 
lists of ingredients are given, and where 
they may be purchased.

Many of the preparations are im
portant in agricultural lines, among 
them grafting wax, plant pest and dis
ease sprays, leather and fur prepara
tions, various paints, and similar ma
terials too numerous to mention. The 
book is an exceedingly handy reference 
for those wanting information on those 
hard-to-find directions of “how to pre
pare it”.
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To supply information on agricultural research in other countries, titles and a few descriptive remarks 
of principal articles in the two magazines “Die Ernahrung der Pflanze,” published in Berlin, Germany, 
and “La Potasse,” published in Mulhouse, France, are given here. Due to space limitation, only articles 
of general fundamental interest are given, although both magazines contain other articles of local interest 
and abstracts of outstanding articles in other publications.

Die Ernahrung der Pflanze, 
May 1939, Vol. 35, No. 5

F e r t i l i z a t i o n  a n d  t h e  C o u r s e  o f

N u t r i e n t  A b s o r p t io n . By T. R.
Remy, Bonn, Germany.

This article is a condensation of an 
article which appeared in Soil Science, 
September 1938. The author summa
rizes the general underlying relation
ships of nutrient absorption by plants. 
Among the factors influencing absorp
tion are the kind of plant, its environ
ment, and stage of development. Nu
trient absorption precedes synthetic 
activity in young plants, but as plants 
become older, this order is gradually 
reversed. Absorption and synthesis 
cease before maturity of seed, a fact 
which may be masked by secondary 
growth. A plentiful supply of nutrients 
may result in the plant absorbing more 
than required for its immediate needs, 
storing the excess against future needs. 
Early fertilization with potash and phos
phoric acid presents no danger to the 
plant and little loss by leaching, but 
more care must be taken with nitrogen 
fertilization. Applying fertilizers late 
in the life of the plant is likely to have 
more serious consequences. It may lead 
to undesirable secondary growth, or the 
nutrients may be absorved but not uti
lized by the maturing plants, thus not 
producing any benefit in yield or quality 
of crop.

The various nutrients may not be ab
sorbed at the same rate, and at times, 
absorption may be negative, due to 
leaching from the plant ,  or return

through the roots to the soil being 
greater than absorption. In studying 
nutrient absorption by plants, the author 
stresses the importance of select ing 
plants that are of equal physiological 
development and health, that well-dif
ferentiated periods of physiological de
velopment, rather than calendar periods, 
be taken for period divisions, and that 
observations be made upon a sufficient 
number of plants to permit a valid con
clusion to be drawn.

After making these generalizations, 
the author considers individual plants 
and groups of plants, tracing the ab
sorption of nutrients by them, and how 
this should determine their fertilization. 
Plants are divided into two large groups, 
based on their course of nutrient absorp
tion. In one group, the absorption of 
nutrients takes place rapidly, with a 
marked period of maximum absorption, 
occurring at a time when the soil is 
dormant and the root development poor. 
In the other group, absorption takes 
place more slowly over a longer period 
of time, with a maximum period not 
so marked, and when the soil is more 
active and roots better developed. In 
the first group, the soil must be in very 
good condition before plant ing,  and 
rapidly acting fertilizers must be used. 
In the latter case, the plants are better 
able to forage in the soil, and slowly 
acting fertilizers may be used.

The individual groups of plants are 
then considered. Fall-sown grains ab
sorb only about 10% of their nutrients 
in the fall, and nearly all the nitrogen 
is absorbed in the spring. The period 
of greatest absorption is during stalk 
and head development, with a gradual

35
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decrease from blossoming to maturity. 
Nitrogen fertilizer can be supplied by 
top-dressing in the spring, and even 
potash and phosphates can be applied in 
this manner if they are not applied in 
the fall before seeding. ■ Spring grains 
have a shorter period of absorption, and 
a marked period of high requirement. 
Quickly acting fertilizers should be ap
plied at or before seeding.

The hoed crops, such as potatoes, 
beets, cabbage, etc., have a compara
tively long period of absorption during 
summer, and for these, slowly acting 
manures and fertilizers should be used. 
Perennial crops require large amounts 
of nutrients for the formation of well- 
developed roots, with plenty of food 
reserves in them. Following this period 
of root development, further nutrients 
are needed each year to renew the re
serves for the following year. In ad
dition to fertilization to take care of 
these needs, the crops should not be 
harvested too late to permit the plant 
to develop the necessary root reserves. 
Rapidly growing vegetable crops have 
high nutrient needs over a compara
tively short period of time, therefore 
need generous fertilization with quickly 
acting fertilizers, in addition to a soil 
in good condition.

T h e  R e s e r v e s  o f  P o t a s h  i n  t h e  S o i l .
By P. Schachtschabel, Jena, Germany.

The author states that the various 
laboratory methods used to determine 
the potash needs of soils extract only a 
part of the available potash present. 
The total available potash reserves are 
seldom determined, largely because of 
the concept that these are only very 
slowly available. It has been pointed 
out however that there is an equilibrium 
between the quickly and slowly avail
able potash which may cause the less 
active potash to become more active, 
or under other conditions, the more 
active to go over into a less active form, 
even to the extent that the potash is 
spoken of as being fixed by the soil. 
The latter condition is most likely to

occur if the soil is farmed for a period 
with insufficient potash fertilizer, so 
that the less active reserves are called 
on. Later, when potash fertilizer is 
used, it is taken up by the soil and trans
ferred to the less active form, with the 
result that it does not produce the ex
pected results with respect to crop yield; 
thus the danger of drawing too heavily 
on the reserve potash in the soil without 
systematic replacement.

The replaceable potash has long been 
considered the available potash in the 
soil. More recently, it has been shown 
that the plants can use also non-replace- 
able potash. The author believes that 
there is no fundamental difference be
tween the two, the differentiation being 
due to the time of extraction with the 
various solutions employed. Plants can 
remove more of the potash than certain 
neutral salt or weak acid solutions, since 
they are in more intimate contact with 
the soil particles, and act for a consider
able length of time. Data are given to 
support this contention.

The author also conducted experi
ments using the Neubauer  seedling 
method of removing the available pot
ash from the soil. Repeated cultures on 
the same soil sample yielded further 
potash, showing that a single culture 
did not remove all the available potash. 
Similar high results were obtained when 
the amount of soil employed for the 
culture was reduced, which had the 
effect of a more concentrated attack on 
the soil by the seedlings. The amounts 
of available phosphoric acid and potash 
extracted by the seedlings would be in
creased up to two to three times the 
amount obtained in the conventional 
way, the increase being greater in the 
soils with higher colloidal contents. At
tention is called to the fallacy of placing 
too much value on these higher amounts, 
since the seedlings are growing under 
much more favorable conditions than 
are likely to exist in the soil. If fertili
zers are applied on the basis of these 
higher values, there is grave danger of 
soil fixation in unfavorable years, with 
consequent decreased crop yields.
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T h e  G r o w t h  o f  t h e  H o r s e - R a d is h  in  
R e l a t io n  t o  i t s  U p t a k e  o f  P l a n t  
F o o d . By J. Becker-Dillingen and A. 
Wetzel, Berlin, Germany.

Horse-radishes are usually grown very 
intensively, with large applications of 
manure and fer t i l izers .  Carefully 
planned experiments were inaugurated 
to permit the accurate determination of 
the nutrients used by the crop. These 
showed that a yield of about 6 tons of 
roots per acre used about 200 pounds 
of nitrogen, 100 pounds of phosphoric 
acid, 450 pounds of potash, and 315 
pounds of lime per acre. Several experi
ments conducted in various parts of 
Germany indicate that best results are 
obtained if total manuring and fertiliza
tion supply about these quantities of 
nutrients. During the first 2 months 
of growth, the nutrients are taken up 
very slowly by the plants, due appar
ently to the utilization of nutrients 
already contained in the seed roots. 
Following this the absorption during 
the next 2 months is very rapid, with 
the maximum reached a little after 4 
months of growth. From this point to 
maturity, there is a return of nutrients 
to the soil due to leaf fall and leaching, 
and possibly through the roots.

P h o t o g r a p h ic  P r e s e n t a t io n  o f  S e e d  
a n d  F r u i t  o f  I m p o r t a n t  C u l t iv a t e d  
M e d ic in a l , F r a g r a n t , a n d  C o n d i
m e n t  P l a n t s . By A. Pietsch, Perle- 
berg, Germany.

This is another section of the compi
lation on the subject being made by the 
author. The various items covered were 
described in the April issue of this maga
zine.

P o t a sh  in  P l a n t  M e t a b o l is m . By
G. N. Hoffer, Lafayette, Indiana.

Abstract of a paper which appeared 
in the August 1938 issue of the Journal 
of Industrial and Engineering Chemis
try. The author describes the functions 
of potassium and its relationships to the 
various physiological processes occur

ring in plants. The effects of potash 
deficiency on plants, and particularly 
on their appearance are described. Re
prints of the original article are avail
able.

T h e  L o n g - T i m e  E x p e r i m e n t s  o f  t h e

B e r n b u r g  E x p e r i m e n t a l  F i e l d . By
W. Kruger, Bernburg, Germany.

One of the fields of the Anhalt Ex
periment Station has been growing po
tatoes continuously for 25 years, with 
different plots receiving the same indi
vidual fertilizer treatments during that 
period. The soil was originally fertile, 
particularly with respect to potash. On 
all plots not receiving potash, deficiency 
symptoms characteristic of a lack of this 
nutrient soon developed. These were 
intensified by unbalanced fertilization 
lacking potash. Yields were correspond
ingly low. Manure alone increased 
yields considerably, but potash defici
ency was observed. Best results were 
obtained with manure and a complete 
fertilizer. Starch yields were affected 
similarly to total tuber yields. Determi
nations of the available potash in the 
soil by the Neubauer method showed 
that when no potash was applied the 
supply of this nutrient in the soil fell 
very rapidly, in spite of the rather high 
initial content. Of particular interest 
in this experiment is the fact that pota
toes could be grown continuously on a 
soil for such a long period, with such 
good yields, when well manured and 
fertilized.

G r o w in g  C o t t o n  i n  I t a l y .

This short article gives a few notes on 
cotton growing in Italy. The crop is 
confined to the southern part of the 
country and Sicily, and the acreage 
planted has increased considerably in 
recent years, although it still is much 
below the acreages planted in the last 
century. The intermediate types are 
grown, the Alcala variety being popular. 
Fertilization is still being investigated, 
but for the most part, a fertilization con
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sisting of 80-120 pounds of phosphoric 
acid and 50-100 pounds of potash per 
acre is used. Only moderate amounts 
of manure or nitrogen are applied.

P l a n t  Q u a l i t y , t h e  F oo d  o f  t h e  N a
t i o n , a n d  F e r t i l i z a t i o n . By M. Ott,
Darmstadt, Germany.

Much attention has been paid in re
cent years to the influence of fertiliza
tion on the quality of the produce, vita- 
mine content, among other things, being 
studied. The results have been some
what confusing with respect to the in
fluence of fertilization of vitamine con
tent of crops, but in general it may be 
said that  a wel l -balanced fertilizer 
usually results in a high vitamine con
tent of crop. While there are some 
marked exceptions to this, the total 
vitamine production per unit area of 
land is almost without exception higher 
with a good fertilization. An unbal
anced fertilization usually results in a 
lower vitamine content of the crop. 
Some experiments with tomatoes, white 
cabbage, and red cabbage are quoted in 
this abstract.

F e r t i l i z e r  E x p e r i m e n t s  o n  C o r n . By
W. Sauerlandt, Landsberg, Germany.

Various organic fertilizers and min
eral nitrogen fertilizers were compared 
on corn and potatoes. The organic ma
terials did not seem to do as well on corn 
as on potatoes, the inorganic nitrogenous 
materials doing relatively better on corn. 
The nitrogen, phosphoric acid, and pot
ash absorbed by the various parts of the 
plants with various treatments also were 
determined. The nutrient absorption 
seemed to be rather high compared to 
corn grown in this country, undoubtedly 
reflecting the heavier fertilization in 
Germany. The nutrient contents of the 
grain of several varieties also were de
termined, considerable variation being 
exhibited. An experiment to determine 
the size of plot necessary for accurate 
results showed that small plots of about 
10 square yards were satisfactorily ac
curate.

M in e r a l s  in  P o u l t r y  N u t r i t i o n . By
H. D. Branion, Guelph, Ontario.

This comprehensive survey of the 
subject of mineral nutrition of poultry 
originally appeared in Scientific Agri
culture for January 1938. Most atten
tion has been paid to the composition 
on the skeleton due to the high mineral 
content of this part of the fowl, but the 
important role played by minerals in 
the softer tissues should not be neg
lected, in the opinion of the author. 
He points out that most attention rightly 
is given to calcium, phosphorus, so
dium, and chlorine, since the chicken 
requires large amounts of these min
erals, and they tend to be contained in 
lesser amounts in the foods ordinarily 
fed. The actions of several other min
eral elements also are discussed, and 
chemical analyses of the chicken and 
the egg are given.

T h e  N u t r i e n t  N e e d s  o f  t h e  O i l  
P a l m . By R. W ilbau x , B elg ian  
Congo.

The author presents data on the min
eral contents of different varieties of oil 
palms and for the various parts of the 
plant. These figures obtained at experi
ment stations in the Belgian Congo are 
compared with those from other locaJ 
tions. The total mineral removal of a 
normal crop varying between 3,500 and 
7,500 pounds of fruit per acre according 
to variety, amounts to 65-83 pounds 
nitrogen, 15-24 pounds phosphoric acid, 
70-95 pounds potash, 30-35 pounds lime, 
and 17-23 pounds magnesia.

La Potasse, April 1939, Vol. 13, 
No. 120

P o t a sh  F e r t il iz a t io n  o n  t h e  G r a n it ic  
S o il s  o f  B r it a n y . By Vincent, Bois- 
chot, and Herviaux, Quimper, France. 
On a fertile granitic soil at Quimper, 

the authors found that the application 
of 100 or 200 pounds per acre of muri
ate of potash did not increase the yield
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of three varieties of wheat. Since this 
soil contained .0386 per cent available 
potash, the conclusion was drawn that 
when this amount is present, no in
crease from potash fertilization is to be 
expected on this crop. However, when 
this soil was cropped 3 years without 
potash fertilization, the yields as well 
as the available potash in the soil fell 
rapidly. Even on the potash-fertilized 
plot, the available potash in the soil was 
reduced to less than a third of the origi
nal amount, since the 250 pounds per 
acre added were offset by 585 pounds 
removed by the crops. Clover grown on 
plots with and without potash was ana
lyzed, that on the potash plots being 
higher in potash and lower in calcium. 
The residual effects of 300 pounds of 
muriate of potash on potatoes were such 
that the yield of the wheat next year 
was increased 24.4% and of potatoes the 
second year following, 12.3%.

R a is in g  P o u l t r y  o n  t h e  B r e t o n

M a r s h . By R. de Dreuzy, France.

A general description of the Breton 
Marsh in western France is given. Most 
of the article is devoted to the methods 
followed by those living in this section 
in raising livestock, and particularly 
chickens and ducks, which furnish most 
of the income to the farmers.

T h e  I n f l u e n c e  o f  F e r t i l i z e r s  o n  t h e

P h y s ic a l  P r o p e r t ie s  o f  S o i l s .

The results of the effects of various 
fertilizer t reatments on the physical 
properties of soils, made at the experi
ment station at Versailles are summar
ized. It was found that the use of fer
tilizers containing sodium caused de
flocculation in heavy soils. This re

duced air space, and made the soil much 
harder to work. Manure and lime were 
beneficial in this respect, while sulphate 
of potash was without effect. It is con
cluded that the use of low analysis pot
ash salts should be confined to light 
and to calcareous soils, using the con
centrated muriate or sulphate of potash 
on heavy soils.

T h e  F e r t il iz a t io n  o f  P o p l a r s . By H.
Hubert, France.

A planting of poplar trees has been 
fertilized for 7 years with some of the 
trees unfertilized. At the end of this 
time, the fertilized trees were about one- 
third larger than the unfertilized. It is 
stated that the wood of fertilized trees 
is more valuable since it is less knotty. 
The fertilizer used was 8-13-19, the rate 
of application increasing from about a 
half a pound to over 2 pounds per tree 
during this period.

T h e  P r o d u c t io n  o f  F is h  P o n d s  i s  Im
p r o v e d  b y  F e r t i l i z e r s .

Most of the article is devoted to a 
review of the article on fish pond ferti
lization by A. S. Swingle in the Febru
ary 1939 issue of B e t t e r  C r o p s  w i t h  
P l a n t  F o o d . His recommendations are 
compared to those obtained in France, 
in which about 30 pounds per acre of 
phosphoric acid and 20 pounds of pot
ash were used. A grower in the coun
try, based on personal experience, rec
ommends the use of 500 pounds of lime
stone, 50 pounds of bicalcic phosphate, 
and 40 pounds of nitrate of potash per 
acre, worked into the soil of the pond 
when it has been drained and dried be
fore reflooding and restocking.

Three Britons, each hard of hearing: 
First Limey: “Is this Wembley?” 
Second Pelter: “No, it’s Thursday.” 
Third Limey: “So am I. Let’s have 

a Scotch and soda.”

Gulls were following a ferry. 
Irishman: “Nice flock of pigeons.” 
Tourist: “Those are gulls, my man.” 
Irishman: Well, gulls or boys, they’re 

a nice flock of pigeons,”
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More Than 100 Crops In 
Agricultural Industry

A G RICU LTU RE is commonly re- 
X SL  garded as a single industry, but 
there are more than 100 separate com
modities, all more or less competitive, 
each having its economic problems, 
says the Federal Bureau of Agricultural 
Economics. Public attention centers 
upon the great cotton, corn, and wheat 
industries. To hundreds of thousands 
of producers, other products are more 
important. All are affected by the same 
broad underlying economic forces but 
each in differing degree, influenced by 
the special conditions which may affect 
individual commodities.

The cash income from all crops com
bined was $3,160,025,000 in 1938 as 
compared with $3,845,614,000 in 1937. 
But within these figures were several 
industries which had the largest cash 
income in several years. The cash in
come from corn (a major crop) was 
$271,659,000 in 1938 compared with 
$221,757,000 in 1937. The 1938 figure 
was the largest since 1930. Principal 
reasons for the increase in 1938 were the 
marked increase in sales and the quan
tity of corn placed under Government 
loan. The loan proceeds are included 
in the estimates of income.

Peanuts were another crop showing

larger income in 1938 compared with 
1937. The $39,951,000 of income re
ceived by producers in 1938 was the 
largest in several years. The 1937 in
come was $36,295,000. Principal rea
sons for the increase in 1938 were 
increased sales of peanuts and rela
tively stable prices when compared with
1937.

Soybeans are rapidly increasing in 
importance as a contributor to farm in
come and in 1938 yielded a cash income 
of $31,933,000. This compared with 
$28,030,000 in 1937. The 1938 income 
from soybeans was the largest on Gov
ernment record. The increase in 1938 
over 1937 was due principally to the 
marked increase in output more than 
offsetting lower prices.

The 1938 cash income from clover 
seed (red and alsike) totaled $15,664,- 
000 in 1938 compared with $9,862,000 
in 1937. Lespedeza seed yielded $5,-
363,000 of cash income in 1938 as com
pared with $4,757,000 in 1937. The 
producers of maple sugar and sirup had 
a cash income of $4,281,000 in 1938 
compared with $3,808,000 in 1937, and 
the growers of sweet sorghum for forage 
received $2,760,000 compared with 
$2,112,000 in 1937.

Toward Cutting the Cost of Marketing
(From page 16)

upon the open-mindedness  of the 
groups concerned, the advance made, 
and the willingness to follow plans that 
the Department believes will make for 
success. It cannot spend time in long 
wrangles between local selfish interests 
that will not concede narrow advantages 
for the sake of general ultimate im
provement, but it will give all reason

able aid in bringing the groups together 
on promising plans.

The Department of Agriculture does 
not have the personnel to work directly 
with smaller cities whose markets are 
strictly intra-State, but its specialists are 
working with State marketing agencies 
in such a way that, when requests for 
advice or aid reach the Department
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Congestion som etim es m akes it necessary fo r  th e  m en to  c lim b  over th e  p ro d u ce in  o rd er to  do
th e ir  w ork.

from these localities, the Department 
can refer the request to the State agency 
with the assurance that the State offi
cials will have ready access to the mate
rials and assistance that is available to 
the large cities.

Balancing this work in la'rge city 
markets, another program is under way 
in a large producing area which is also 
operating on disinterested principles. 
State and Federal marketing research 
specialists have been studying together 
the regional situation in the Southeast 
in such fashion that they will soon 
have determined the number of whole
sale concentration markets needed for

assembling fruits and vegetables, and 
the best cities for their location. Next 
will come a study of the layouts, equip
ment, and type of operation needed in 
each case.

Thus the acute need of cutting the 
costs of marketing is being vigorously 
attacked at both the producing and the 
city ends. Success of the attacks de
pends largely upon cooperation and in
formed guidance all along the line with 
equal interest at the producing and the 
consuming ends. It is distinctly a pub- 
lic-welfare program as well as a matter 
of saving untold dollars and cents for 
farmers and for consumers.

It Costs Little Extra To Fertilize Right
(From page 22)

A farmer who has soil in a medium 
fertility level or above is interested to 
know when he may profitably start to 
use fertilizers. These nutrient deficien
cies creep up gradually due to plant- 
food losses in crops. It is somewhat

like tuberculosis in man—too many are 
quite ill before they know it. But 
tuberculosis can now be detected by 
simple tests before there are any appar
ent symptoms of the disease. Similarly, 
soil tests which can be used to detect
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C o m p a r is o n  o p  F e r t i l i z e r  C o s t s  p e r  A c r e  f o r  D i f f e r e n t  G r a d e s , a n d  C r o p  
I n c r e a s e s  N e c e s s a r y  t o  P a y  f o r  T h e m

Fertilizer
grade

(N -P20 6-
K 20 )

Approx
imate 
cash 
price 

per ton 
in 

Indiana 
1939

Fertilizer costs Crop increases necessary to pay for 
100 pounds fertilizer

Costs 
per 100 
pounds

Cost 
per unit 
of plant 

food

Com 
@  50* 

per bus.

Wheat 
@  70* 

per bus.

Potatoes 
@  60* 

per bus.

Alfalfa 
@  $10 

per ton

Bus. Bus. Bus. Lbs.
0-0-50 $45.98 $2.30 $ .92 4 .6 3 .3 3 .8 460
0-20-0 22.80 1.14 1.14 2 .3 1.6 1 .9 228
0-20-10 34.87 1.74 1.16 3 .5 2 .5 2 .9 349
0-20-20 45.88 2 .29 1.15 4 .6 3 .3 3 .8 459
0-10-20 33.82 1.69 1.13 3 .4 2 .4 2 .8 338
0-8 -24 35.43 1.77 1.11 3 .5 2 .5 3 .0 354
0-14-6 25.93 1.30 1.30 2 .6 * 1 .9 2 .2 259
0-12-12 29.07 1.45 1.21 2 .9 2.1 2 .4 291
3-12-12 34.66 1.73 1.28 3 .5 2 .5 2 .9 347
2-14-4 28.12 1.41 1.41 2 .8 2 .0 2 .3 281
2-12-6 28.12 1.41 1.41 2 .8 2 .0 2 .3 281
2-12-12 32.77 1.64 1.26 3 .3 2 .3 2 .7 328
2-16-8 32.77 1.64 1.26 3 .3 2 .3 2 .7 328
2-8-16 32.77 1.64 1.26 3 .3 2 .3 2 .7 328
3-0-18 37.05 1.85 1.23 3 .7 2 .6 3 .1 371
3-18-9 38.00 1.90 1.27 3 .8 2 .7 3 .2 380
4-16-4 34.11 1.71 1.42 3 .4 2 .4 2 .8 341
4-16-8 37.34 1.87 1.33 3 .7 2 .7 3.1 373
4-10-6 30.21 1.51 1.51 3 .0 2 .2 2 .5 302

declining soil fertility levels are now 
available so that a farmer may start 
to use proper fertilizers before his crop 
yields become too low.

Three pertinent conclusions may be 
deduced from a study of the above 
fertilizer cost figures:

(1 ) Since the costs per acre for the 
different fertilizer grades do not vary 
widely, one should buy the grade best

suited for individual crop and soil con
ditions regardless of cost.

(2 ) In field trials comparing differ
ent grades, extremely accurate experi
mental work is necessary to measure 
small but profitable differences.

(3 ) When fertilizers are applied to 
soils already at medium or high fertility 
levels, profitable increases may go un
noticed, and extreme visible growth 
differences should not be expected.

Growing Good Tomatoes in Arkansas
(From page 13)

tion marketed 64 carloads of tomatoes 
for 194 farmers at an average of 25 cents 
per hundred more than cash buyers.

The Association is governed by seven 
directors who are elected each year in

a democratic manner from the member
ship of the Association. The directors 
control the affairs of the Association, 
the Secretary being the Administrative 
officer during the shipping season.



Microbes as Factors in Soil Fertility
(From page 1 1 )
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tion of the microflora differed in that the 
peat contained a much larger number of 
fungi and much smaller numbers of bac
teria and actinomyces than the manure. 
Further evidence of the influence of dif
ferent types of humus and organic resi
dues on the composition and activity of 
the soil microflora was obtained in Mel
bourne silt loam, a cultivated forest soil, 
and Palouse silt loam, a cultivated grass
land soil.

The data in table 2 show that these 
two soils which are similar in texture 
differ greatly in other characteristics. 
The Melbourne soil is acid in reaction, 
and although containing nearly twice as 
much organic matter as the Palouse soil 
which is about neutral in reaction, it has 
a much lower nitrifying power. The 
graphs in figure 3 indicate plainly that 
the micropopulation consisting of bac
teria, fungi, and actinomyces and deter

mined at intervals over a period of more 
than 3 months is approximately five 
times as large in the untreated Palouse 
soil as that in the untreated Melbourne 
soil. It is noted also that one per cent 
of finely ground sweet clover hay thor
oughly mixed with the soil doubled the 
micropopulation in both soils, and this 
stimulated activity which occurred at 
room temperature was maintained for 
50 days.

Even more interesting than the total 
micropopulation is its composition and 
the behavior of the three different 
groups of microbes as a result of in
creasing the readily available food sup
ply in the soil by the addition of sweet 
clover hay. This is portrayed by the 
graphs in figures 4,5,  and 6. It is noted 
that the bacteria and actinomyces are 
the dominant groups in the Palouse soil 
in which their numbers are about six-

T a b l e  I — N u m b e r s  o f  V a r io u s  M ic r o b e s  in  a n d  C o m p o s it io n  o f  V ir g in  P e a t

a n d  M a n u r e

Determinations Peat soil

Organic C, per cent.............................................................  37.10
Total N, per cent.................................................................  1.93
Bacteria, per gram...............................................................  769,537,000
Fungi, per gram.................................................................... 1 ,871,000
Actinomyces, per gram....................................................... 2,760
Total microbes, per gram..................................................  771,410,760

Medium
decomposed

manure

37.34
2.04

3.797.239.000 
20,000 
40,000

3.747.899.000

T a b l e  II—R e a c t io n  a n d  C o m p o s it io n  o f  U n t r e a t e d  S o il s

pH Humus Nitrogen Nitrate Nitrogen
Soil value per cent per cent beginning end

p.p.m. p.p.m.
Palouse silt loam................ 6 .7 4.43 0.196 26 104
Melbourne silt loam.......... 5 .3 8.05 0.249 12 60
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fold those in the Melbourne soil. This 
dominance is even more pronounced 
when one per cent of sweet clover hay 
is added to the soil, for such a treat
ment caused a twofold increase in bac
teria and actinomyces in the Palouse 
soil during the first 50 days, and a much 
smaller increase in the Melbourne soil.

It is evident also that the fungi are 
much more numerous in the Melbourne 
soil than in the Palouse soil and that 
the addition of sweet clover hay, while 
resulting in more than double the num
ber of fungi in the Palouse soil, caused

more than a tenfold increase in num
bers in the Melbourne soil. Thus the 
same food added to two different soils 
kept under identical moisture and tem
perature conditions may have entirely 
different effects on the activity of the 
microflora in the two soils. Since humus 
is a product of microbial activity, it 
stands to reason that different groups 
of microbes might be expected to pro
duce different types of humus as well 
as different kinds of decomposition 
products. The nature of the humus pro
duced and the kind of decomposition

F ig . 7 a .— E ffect o f  so il typ e and fe r t i lis e r  trea tm en ts on th e  grow th o f  oats 
(M elb o u rn e  S ilty  C lay L o a m ).

F ig . 7 b .— E ffect o f  so il type and fe r t i lis e r  trea tm en t e n  th e grow th o f  oats (P a lo u se  S ilt  L o a m ).
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products released by the soil microflora 
are not only reflected by the develop
ment of characteristic inherent physical 
and chemical soil properties during the 
process of soil formation but also by the 
productivity of the soil after it is brought 
under cultivation.

This is strikingly illustrated in figure 
7, which shows that the Melbourne soil 
with nearly twice as much humus as 
the Palouse soil but with a microflora 
in which the fungi take a dominant 
part is unproductive and does not re
spond readily to the addition of fertili
zers which were applied at the rate of 
300 pounds of sodium nitrate, 600 
pounds of superphosphate, and 200 
pounds of sulfate of potash per acre. 
The Palouse soil, on the other hand, 
with half as much humus as the Mel
bourne soil but with a microflora in 
which bacteria and actinomyces consti
tute the dominant groups is highly pro

ductive and, as shown in figure 7 
(a and b), produces maximum yields 
of small grain crops when the supply 
of available nitrogen is adequate.

Many of the characteristic physical 
and chemical soil properties are im
parted by the humus and the organic 
matter decomposition products, both of 
which are profoundly influenced by the 
character of the soil micropopulation. 
The micropopulation in turn is strongly 
affected by the character and chemical 
composition of the plant residues serv
ing as microbial food, so that under a 
certain set of climatic conditions the 
kind and amounts of organic residues 
that are returned to the soil will eventu
ally determine in a significant degree 
the dominant soil micropopulation that 
will prevail, the physical and chemical 
soil characteristics that will be mani
fested, and the degree of soil productiv
ity which may be expected.

Cows and Cotton
(From page 20)

plants, and the average income is 
$465.00 per family.

Only manufactured products are 
counted in the tabulations for the last 
12 years. Retail milk trade is not in
cluded, nor is the milk and cream used 
by ice-cream and cheese plants. About 10 
plants of various types located near by 
have pushed the dividing line nearer to 
Starkville, and consequently a lot of 
milk produced within a 15-mile radius 
now flows outward. Even the best 
posted person hesitates to estimate the 
number of cattle or the amount of milk 
produced in the original survey area.

Mr. Wirt Carpenter, president of a 
Starkville bank, recendy made some prac
tical studies of how dairying has affected 
the economic status of the rural and 
urban sections. He found that the two 
plants over the 12-year period, dating 
from 1926, paid to Oktibbeha County 
dairymen one and one-half times the 
combined assessed valuation of real and

personal property in the towns and 
county. It amounts to 10 times the 
bonded indebtedness of the towns and 
county, including all districts thereof.

Meantime, cotton production has held 
its own. Per acre production has greatly 
increased because of soil-improvement 
practices which grew out of dairying. 
A majority of the county’s acres are in 
pasture, but the cultivated lands are 
more productive than were the cotton 
lands of a quarter of a century ago. 
Farmers are using more commercial 
fertilizer as a supplement to the barn
yard manure and soil-building crops 
which they are increasing each year.

While the limestone soils of this im
mediate area are especially suited to 
pasture and forage plants, farmers rea
lize that nature needs assistance in the 
building of pastures—an absolute essen
tial to dairying in the deep South.

“Two strands of barbed wire make a 
pasture” was once the philosophy of
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pasture building in the dairying areas 
of Mississippi. That is no longer true. 
Preparation of the land, correct seeding, 
proper fertilization, and reasonable care 
are accepted as fundamentals of good 
pastures. If the dairyman looks after 
these, nature usually does the rest.

Some of the best land on the farms is 
being taken out of field crops and con
verted to pastures. Gullied slopes and 
non-productive levels no longer are 
relied upon to furnish grazing. Experi
ence has shown the folly of expecting 
much of grazing lands that are too poor 
to produce crops profitably.

B e tter  Q uality and Q uantity

While dairymen point with pride to 
the increase in production of whole 
milk, they are equally proud of the 
quality of the manufactured product. 
Only recently, a large New York firm 
offered to contract with the Cooperative 
Creamery for the entire output of “A. 
& M. Butter”- at a nice premium over 
the prevailing market. Officials de
clined in order to keep serving the early 
customers who helped them establish 
a permanent market.

This section, like all others, felt the 
depression. But it suffered far less than 
other sections of Mississippi that re
lied almost wholly on cotton. At the 
very worst dip in business, about $50,- 
000 was pumped into the rural sections 
each month, and that money came back

to town to help the banker, the baker, 
the grocer, the professional man, and 
in fact, every person regardless of the 
type of work he was doing.

More than any, perhaps, it helps the 
tenant farmers, most of whom milk 
only a few cows. Their milk check may 
not be more than $5, $10, or $15 per 
month, but it means just that much 
more cash than they would have were 
it not for the cows.

Colonel Montgomery may have been 
a rank eccentric more than a half-cen
tury ago, but he’s the patron saint of 
dairying to those who get the check 
on the 15th of each month and to the 
business men who love to hear the 
ring of the cash register when cotton 
is just beginning to bloom.

And while Oktibbeha Countians label 
this area “The Dairy Center of the 
South,” the industry has spread out 
rather uniformly over the State. Better 
cows, better pastures, and more home
grown feed, which, incidentally mean 
more profit, are found in every section 
of the State.

Hundreds of manufacturing plants 
including condenseries, creameries, ice
cream plants, cheese plants, et cetera, 
are doing a good year-in-and-year-out 
business.

Cotton is still king of Mississippi 
crops, and his throne does not appear 
to be endangered. However, he plays 
second fiddle to the dairy cow in at 
least one county.

Ex-students Extend Ontario’s Experiments
(From page 17)

being located to cover as thoroughly as 
possible the different climatic conditions 
and soil types to be found in the prov
ince of Ontario. Very definite informa
tion is being secured as to the relative 
suitability of the varieties for the soil 
climatic zone in which the test is lo
cated. When such information is sup
plemented by the opinion of the farmers 
secured through the wider-distributed,

smaller plot test, much valuable infor
mation is secured regarding the place
ment of varieties.

The whole scheme of taking informa
tion secured at the Experimental Station 
to the different sections of the country 
seems to be well-justified and a reason
able way of getting the most from the 
investigational endeavors being under
taken at any station.
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Picnics - Pro & Con
( From page 5)

We didn’t tire our eyes and get drowsy 
staring at glaring cement roads, and 
so we could use all our senses to enjoy 
the beauties nature set before us. It is 
true that the auto provides one with a 
chance to get into other soil types which 
produce different flora than the woods 
at home. But the birds, the crickets, 
the ants, and the worms seem much 
the same wherever you lay the cloth, 
and they do the same old things to it.

You can’t play Injun any more on 
ordinary de luxe picnics such as many 
of our public parkways cater to. You 
find the kindlings already gathered, a 
stone fireplace erected, and a shelter 
house with a radio in it, probably 
paroled by forest rangers or triple C 
boys. Not much left to the imagina
tion, and you can’t work up an appe
tite stumbling around collecting chips 
and chiggers. Receptacles are on every 
side to catch your empty marshmallow 
tins and egg shells. You might just as 
well stay home and picnic in the parlor.

£  don’t go on family picnics as 
often as we did back in the horse 

and buggy days. Group picnics of vary
ing size and complexion seem to have 
edged out the old relations-reunions. I 
haven’t been on a family picnic myself 
for six years, mostly because our young
sters have attained the keeping-company 
age and each boasts his own younger set 
who want to be free to go bare-legged 
and subsist on a case of coke and tater 
chips.

Besides they have the hostel craze 
now, and this shuts out the elders 
completely. They have maps and routes 
worked out in chains and loops and 
stop overnight in chicken coops for the 
boys and machine-sheds for the girls, 
after doing a day’s jaunt that would 
wring misery from us older folk. This 
simmers the family picnic affair down 
to mother and me—and we don’t get

the kick out of holding hands on an 
ant-hill like we used to.

Funny thing about the ways of youth 
a-picnicking! They will hike and sweat 
along, loaded down with knapsacks and 
other junk, or get muscle-bound pump
ing a high-geared bike over a small 
mountain—for fun. But on ordinary 
home errands and during school time 
they take umbrage in big chunks if you 
won’t let them use the car to travel 
four blocks. However, I reckon they 
take after us, as we have always been 
jewels of inconsistency.

Re t u r n i n g  to discuss famiiy~pic-
. nics, the last one we took as a clan 

was out at* Great Falls park northwest 
of Washington, D. C. It seemed good 
to summon the old friends in three fam
ilies from our native county and take a 
day off away from bureau chiefs and 
“stenographic pools.” We tottered over 
the swing bridge, down through the 
marsh, and mounted the ridge where 
the old mill and blast furnace were built 
by General George in his era of financial 
promoting. We gawked at the frothy 
falls foaming over the black rocks be
low, and took a ride on the whirligig. 
While the women fussed around with 
the lunches, the men folks re-created old 
rural scenes of the home State by en
gaging in a lively game of horseshoes. 
Only one of us was fit to be a competi
tor with the lads from out in the silo 
series, but we aimed at the pegs and 
hit our shins with the abandon of li
censed amateurs. Really I don’t pre
sume we three clans will ever go on an 
outing together again—and we never 
had before. It was just a common 
background of mutual experiences in 
the same region that gave that event 
a red-letter mark in my long list of 
meaningless picnics, most of which are 
completely forgotten—like the mosquito 
bites.
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Family recreation jaunts, or even 
foursomes or duets perhaps, strike me 
as having considerable advantage over 
the large group or community picnics, 
where speech making is common. I’d 
rather come home weary of tending 
somebody’s kid while its Ma picked 
flowers than to return fagged out from 
whiffing a sickish rhetorical nosegay. 
At least I make it a rule to drive my 
own bus to any outdoor conclave where 
declamation follows dessert. It enables 
me to get away before they start wind- 
jamming, and perhaps spoil a little of 
it by racing my engine out of a hum
mock hole. It may have been more or 
less of a picnic up to then, but not any 
later. So I quit.

YE T  in the presence of this unfailing 
custom, I am no doubt a radical 

misanthrope. For no lodge, church, or 
catde-breed picnic in my province ever 
concludes without a chairman raising 
his hand and clearing his throat. The 
committee in charge may forget to get 
soft planks for the old ladies, beer for 
the Swiss yodlers, or cones for the kids, 
but they never overlook the oratory. 
It’s no job to find orators, for the list of 
eager speakers is long and tiresome. 
Next year, in 1940, we will be obliged 
to stifle them with clubs, or call off the 
picnics.

Of course at church outings you ex
pect that. You go there deliberately as 
everybody does laden with cold chicken 
—and wherever there is cold chicken 
and a helpless crowd you are bound to 
find a couple of deacons and an elder. 
But my one solace comes at the thought 
that they seldom pass the collection 
plate at picnics. For once you don’t 
have to pay for listening.

Before the days of electric public 
address systems one might wander off 
to the back rows to play mumbletypeg 
and defy any ordinary stupefier to reach 
you, no matter how red-faced he got. 
But nowadays they quickly hook up 
the spiel box and adjust the mike 
mouth-high, and then blast the acorns 
and hickory nuts off of every tree for

twenty rods. No retirement or seclu
sion wards it off. You have to take it 
anywhere on forty acres, regardless of 
how much you are concerned person
ally with the proper regalia for a drill 
team or the iniquitous free items in the 
reciprocal trade agreements.

The act of sitting down to a picnic 
meal in the wilderness, where you cook 
your own brigand steaks and catch your 
fish and fry them, is one thing; and a 
lunch-box squatting party around a 
tablecloth on the sod is another thing. 
Then the third thing is a “garden 
party” a la Canada or England, where 
you sit on folding chairs at dangerous 
angles and balance tea and crumpets, 
doing all gesturing with your mouth. 
Men enjoy the first kind principally. 
Women of embonpoint and rheuma
tism despise the second kind, because 
they have to be helped up afterwards. 
The third kind is the realm of society 
dames and the horror of hungry men.

As to the menu itself and ways to 
serve it, my experience leads me to 
suggest that you put it all into a cock
tail shaker and be done with it.

I do not think we can fully appreci
ate the hardships and stoicism of the 
redskin aborigines in their management 
of family affairs amid hostile nature 
until we have gone on a regular dirt 
picnic. On the whole a little grit and 
discomfort is good for us once in awhile. 
We’ll grumble a little less indoors.

MY advice is to knock off the daily 
grind and join some outbound 

party that intends to live off of salads 
and scenery a few hours. Possibly some 
childish reminiscence will steel you to 
make the sacrifice. You will return 
tired of some things but rejuvenated 
elsewhere. The change will work won
ders in your digestion and disposition. 
I do not say in what way, that’s an in
dividual matter. But a change is good 
just the same, barring ptomaine. You’ll 
have something to think about and 
scratch about. Among other things, 
the sanity and fitness of nature’s plan 
will astonish you.



DISAPPOINTM ENT
“All right back there?” called the 

conductor from the front of the car.
“Hold on!” came a feminine voice. 

“Wait till I get my clothes on.”
The entire carful turned and craned 

their necks expectantly. A girl got on 
with a basket of laundry.

The will was opened and read by the 
lawyer, as the widow listened in rapt 
attention.

“To my beloved wife I bequeath all 
my property, both real and personal,” 
read the lawyer, “including my pants, 
which she has wanted to wear for thirty- 
five years.”

TIM E AND TID E . . . .
A fly was walking with her daughter 

on the head of a man who was very 
bald. “How things change, my dear,” 
she said. “When I was your age, this 
was only a footpath.”

In a crowded car the other day sat a 
very thin woman evidendy quite un
comfortable by the pressure of a very 
fat one who sat next her.

Turning to her neighbor she acidly 
remarked: “They really should charge 

*by weight on these cars.”
The fat woman sniffed: “If they did, 

dearie,” she commented, “they couldn’t 
afford to stop for some people.”

First L i t t l e  Girl: “Do ct or  Jones 
brought our baby.”

Second Little Girl: “We take from 
him, too.”

Counsel (to police witness): “But if
a man is on his hands and knees in the
middle of the road, does that prove he
is drunk?”

Policeman: “No, sir, it does not, but
this one was trying to roll up the white 1 • _ » line.

T H E  JUD GE’S DECISION
“There ain’t any justice in this here land 
I  just got a divorce from my old man. 
And 1 had to laugh at the judge’s de

cision—
They gave him the kids and they ain’t 

even his’n

Two Negro maids bought new hats. 
Liza was determined to wear hers to 
the Sunday service, but Mandy remon
strated, saying it was going to rain, 
and declared she’d save hers.

Liza, however, wore hers and, as 
Mandy predicted, it did rain. As they 
left the church, Liza gathered up her 
skirts and pulled them over the hat 
to protect it.

“Land’s sake,” exclaimed Mandy. 
“It’s puffectly outrageous foh yo’ all to 
’pose your anatomy dataway, Liza, and 
on Sunday, too!”

“Mebbe so,” replied Liza, “but dat 
’natomy am 40 years old while dis hat 
am brand new.”

A tramp knocked on the door of 
the inn known as “George and the 
Dragon.” The landlady opened the 
door, and the tramp beseeched:

“Could you spare a poor, hungry man 
a bite to eat?”

“No!” and she slammed the door.
A few minutes later the tramp 

knocked again. The landlady came 
again. He asked: “Could I have a few 
words with George?”
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AVAILABLE LITERA TU RE

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.

Circulars
P otash  Pays on C ra in  (South)
C reato r P ro fits  fro m  C otton  
T o m ato es (General)
A sparagus (General)
V ine Crops (General)
Sw eet P o ta to es  (General)
S o u th ern  T o b a cco  R ecom m en dations 
Crow  M ore C orn  (South)
F e r tilis in g  S m all F ru its  (Pacific Coast)

P otash  H ungry F ru it  T re e s  (Pacific Coast) 
B e tte r  C orn (Midwest) and (Northeast)
The Cow and H er P astu re  (Northeast) and 

(Canada)
F e r tilis e  P astu res fo r  B e tte r  L iv estock  (Pa

cific Coast)
W in ter W heat Success (Canada)
W hat You Sow T h is  F a ll (Canada)
F irs t  th e  F ie ld  T h en  th e  Y ie ld  (Tomatoes— 

Canada)

Reprints
0 - 7  S u ccessfu l Straw berry  P ra ctic e s  in  th e  

South
H -7 P otash  fo r  C otton  in  th e  D elta  F o o th ills  
M -7 B e tte r  Crops o f  B e tte r  Q u ality  (C o rn )  
N-7 W ill P otash  B enefit Y ou r A pple O rchard  
R -7  R esu lts w ith P otash  in  E astern  V irg in ia  
U-7 F e rtiliz e rs  fo r  B e tte r  A sparagus (North

east)
X -7  On A pple O rch ard s U se “ C ongenial”  

F e rtiliz e rs  (Northeast)
Y -7  A sparagus in O n tario
Z-7 Apply B o ro n  to  P re re n t D ark ening  o f  

T u rn ip s
A A-7 P o ta to  Im p rovem ent in  W isconsin  
LC -7 R ep lace P la n t Food  Losses in  Crops 
IIH -7  H igh P otash  F e rtiliz e rs  fo r  F a l l  Use 
J J - 7  A tkinson  D em on strates T h a t I t  Can 

B e  D one
L L -7  F e r tilis e  to  C on tro l C o tto n -b elt E ro sio n  
M M -7 R aisin g  Q u ality  F ru it  on a L arge S ca le  
NN-7 T h e  Use o f  S o il T ests  in  C onservation
0 0 - 7  S tud y S ta rv a tio n  S igns on T o b a cco  

and C otton
V V -7 D iagnosing F e r tility  Needs o f  O rchard s 
X X -7  W e M et th e  Change in  B u rley  T o b a cco  
ZZ-7 C ro ta la ria  Is  Good fo r  So u th ern  S o ils  
B B B -7  C erta in  E lem en ts A ffect th e  Grow th 

o f  T u rn ip s
B -8  C om m ercial F e rtiliz ers  in G rape Grow ing 
D -8 R a isin g  P u re-b red  Seed  fo r  th e  South  
H -8 F e r tiliz e r  D evelopm ents in  M ississippi 
K -8  Safegu ard  F e r tility  o f  O rchard  So ils  
L -8  S o il T ests  Im p rov e C anning Crops 
M -8 A P rim e r E xp la in in g  C otton  D isease 

C on tro l
P -8  P ro fita b le  Cows Need P ro d u ctiv e  P astu re  
Q -8  C orn on A lk a li S o ils  Responds to  P otash  
R -8  New A p proaches to  P otash  F ertiliz a tio n  
S -8  M r. P en d er S p ecia lizes in  A sparagus 
T -8  A B alan ced  F e rtiliz e r  fo r  B rig h t T o b acco  
U -8 T o m ato es &  C ucum bers R eveal D iet 

Needs
V -8  O u r R esp o n sib ility  w ith M anure 
W -8  Red R asp b erries  Need C om plete F e r

tiliz e r
Y -8  P otash  Is  Needed in  So u th ern  I llin o is  
Z-8 O rch ard s D iffer in F e r tiliz e r  Needs 
A A-8 W ere th e  P ro fe sso rs  W ro n g ?
B B -8  P erm an en t C lovers fo r  P erm an en t P a s

tu res
CC-8 How I  C on tro l B la ck -sp o t

D D -8 Cooked P ota to es B lack en  B ecau se • • • • 
E E -8  Q u ality  P o ta to es  fro m  M uck So ils  
F F -8  P otash  Saves A lfa lfa , C lover, and Soy

beans
G G -8 S o il  and F e r tiliz e r  Neetls o f  Apple 

O rchard s
I I - 8  B alan ced  F e rtiliz ers  M ake F in e  O ranges 
J J - 8  E arn  S o il  Paym en ts w ith W inter L e

gum es
K K -8  E x tra  P o tash  &  B o ra x  Grew Good 

Celery
L L -8  H igh-qu ality  T om atoes M ust Have 

P otash
M M -8 How to  F e r tilis e  C otton  in  G eorgia 
NN-8 Does W eath er A ffect T o m ato  Y ie ld s?
0 0 - 8  Grow ing Sw eet P o ta to es  in  South

A rkansas
Q Q -8  How M ichigan Grows W hite  P ea  

B eans
A -9 Shallow  S o il O rchard s R espond to  

P otash
B -9  Land Use as R elated  to  S o il F e r tility  
C -9  F e rtiliz in g  H ops fo r  M ore P ro fit 
D -9  W hat Seeds M ixtures M ake B ette r  P as

tu res ?
E -9  How to  P reven t F e r tiliz e r  B u rn
G -9  W PA A ids W isconsin  to  T est H er So ils
H -9 L ookin g  at C otton  fro m  a New View point
1-9 A pparent Changes in  So u th ern  Farm ing 
J - 9  Sw eepstakes F ru it  Does Not H appen 
K -9  Q u ick  T ests  Show Sou thern  S o il Needs 
L -9  M aster B il l  B a rro n  W ins P o ta to  H onors

(Midwest)
M -9 Fertilized  P onds P ro d u ce  M ore F ish  
N -9 P ro b lem s o f  Feed in g  C ig a rlca f T o b acco  
0 - 9  Use Good S o il fo r  H ybrid  Corn 
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Regretfully

Farewell to Summer
By

|  F  TH E American Institute of Public Opinion took a survey on the 
proposition of an extended term for Summertime, the favorable 

vote would be 99 per cent to 1 regardless of what candidate or platform 
Winter offered. I am quite sure we could even bank on support from 
those suffering from extreme obesity, sunburn, and hay fever. The 
only member of my clan ever to register a negative attitude on summer 
was an uncle who said that nobody cared how many clothes you piled 
on to keep comfortable in winter, but that the law wouldn’t let you 
take off enough to be happy in summer. Inasmuch as freely exposed 
epidermis is no longer a legal barrier in social circles, Uncle Bellicose 
could also switch his vote to the sunny side.

I am fully cognizant of the fact that of the new concrete corn bins erected
an official astronomical decree to extend by a determined government, and the
the summer solstice would perplex the breakfast food companies would have
doughty old AAA almost as much as a to serve chopped alfalfa to help utilize
sudden shift in political alignment. It the surplus of carotin vitamins. An ex-
would be an awful drag on the capacity tended summertime with well-distrib-

3
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uted rainfall would no doubt have cer
tain dark and dismal economic “reper
cussions” and maybe modify plant food 
and soil chemistry reactions. You can’t 
move anything these days without a 
crisis.

In short, I am sure that if we acted 
on my proposal and abolished winter 
altogether we should find even the most 
adamant Republicans quite willing to 
continue subsidies for fallow land and 
green manuring. The while, the occa
sional lazy farmer would get just twice 
his normal enjoyment watching the 
tater bugs nibble his vines to keep the 
price under seventy-five per cent of 
parity.

This necessity of estimating economic 
climaxes and dilemmas whenever we 
propose to do anything for the comfort 
of the human race is getting under my 
skin. When I was young we never 
paused to peer ahead and discern what 
the next generation might have to en
dure because we went on a spree. The 
world was ours in those days, and now 
it belongs to nobody. Why, away back 
in the nineties a plea to extend summer
time indefinitely would have met instant 
acclaim because we did not then grow 
things so fast and furious, and we could 
ship everything extra off to Europe ex
cept erosion and the mortgage.

Ne v e r t h e l e s s  the physical and
psychological benefits and com

forts of an extended summertime appeal 
to me immeasurably. To begin with, I 
belong to that gaunt and bony crew 
who carry no reserves of fats and oils 
to stifle the sebaceous glands amid the 
thermal waves of summertime. Yet I 
get almost as much pleasure out of some
thing liquid served with ice as do those 
cushioned with excess embonpoint. 
Whatever I eat goes to build brains and 
philosophy instead of more gout and a 
belt-line with belches. On the contrary 
winter pinches my soul and warps my 
hopes, and I cannot absorb enough 
ultra-violet during vacation sunshine to 
eke out my eclat through the snowbank 
season.

Yet best of all reasons I prefer sum
mertime to colder spells is that it grants 
us the boon of being in our shirt-sleeves 
mentally and spiritually; enabling us to 
cast off the formality and cover-uppery 
of overdressed defenses. There is a sort 
of vacation-time camaraderie in the red
olent atmosphere of June, July, and Au
gust which keeps us someway in closer 
touch with those aspirations and sym
pathies which governed us in barefoot 
days of fishin’ holes and tangle-trails. 
It sort of sets us back on our ordinary 
haunches.

T  IS EASIER to live and it would 
be simpler to die, it somehow seems i 

to me, in the long days of summer. 1 
Yes, even when I mow the back garden, | 
rip out a few of Mother’s posies by j 
mistake, and get a bumble-bee in my j 
breeches (also by mistake), I still revel 
in the feeling spiritual to match the f  
scene arboreal. I admit there is tang I 
and tingle to shoveling snow along the 
lengthy sidewalk, but the chief joy in 1 
that lies in returning to where there is J  
ruddy warmth aglowing, whether by | 
furnace or egg-nog. Thermal radiation j 
wins every way you look at it. It loosens.'•§ 
us up and lubricates us in every pinion •] 
and eccentric wheel we have.

Of course you can lie in the sun and j 
get to resemble raw beef or vulcanized 1 
leather, if you want to be smart—but ;■ 
unless you have a heap of original cus- 1 
sedness to boil out, I’d advise staying * 
within the bounds of reason. We can 1 
be free and easy without frying.

SUMMER lets us down from dis-1 
traught levels of artificial living, in- * 

duced by too much stuffing and over- 1  
coating. One sees the social value of it | 
on any summer night—any summer j 
night like all those summer nights we a 
have passed together in the hamlets of j 
inland America. You recall how the J 
screened front door would slap open, 1 
and the folks would drag out the chairs j 
—the comfortable attic relics, not the 1 
hair-covered parlor ornaments—and j
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somebody would string up the frayed 
old hammock between the west porch 
posts. The crickets would begin to 
hum, and the frogs in the marsh would 
start croaking, the twilight would 
deepen to dusk, the arc light at the cor
ner would flash on, the doodle bugs 
would dodge the bats beneath its glint
ing rays, and a few victrolas might play 
“Hiawatha,” “Hot Time in the Old 
Town,” or “Break the News to Mother.” 

Peter Jones and Sally Smith would 
saunter by on their 
way to the drug store 
for fresh strawberry 
sodas, and maybe 
Dad would take the 
cue and send out for 
the suds (insert your 
own refreshments).
Perhaps somebody 
would stop in before 
nine o ’clock for a 
harmless round of 
gossip, or to compare 
early tomato sizes, 
measure fish that es
caped, or ask when 
the council would wake up and give 
us sewage systems instead of blow-fly 
“specialities.”

This was a perpetual shirt-sleeve and 
apron receiving line, a reception with
out frills, the place where the McKinley 
campaign got its toe-hold on the voters 
with the front-porch acceptance idea. 
Mark Hanna, whose benign visage 
smiles down from a marble seat in the 
Cleveland parkway, never conjured a 
sweeter political trick than this one of 
opening a presidential drive on the front 
porch in July. It was better than start
ing out with prayers.

YOU knew where everybody would 
be of an evening, unless sickness 

intervened or somebody went to jail. 
Next to morning’s back-yard fence con
geniality, the good old stoop in sum
mertime* was the reservoir of democracy 
and progress, the recreation spot after a 
sweaty day. It was the heart of home 
exposed.

What portion of this condition has 
persisted to keep me firm in the belief 
that summertime still makes us com
monplace and natural, one to another? 
Well, we can’t carp about lost sim
plicity, at least in scanning the present 
era. It isn’t a shirt-sleeve party any
more for one thing, because they’ve 
taken off their shirts. Yea, verily, they 
also removeth the pants. Hairy arms 
and bulging muscles, pink toes and 
curving thighs, or just plain ornery 

knockknees ,  f lat  
chests,  and bunions 
—all reduced to a 
common scenic de
nominator with the 
village green and the 
town hall. Some of 
us found it hard to 
follow the leader in 
this ultra zest for the 
ozone, but we winked 
a few times,  have 
taken our last rebel
lious gulp, and per
mitted the disrobing 
fashion to assume the 

place which front-porch parties once 
held in democratic relaxation.

For the front porches are mostly 
gone, and family parties are enjoyed on 
wheels. We are just as simple as ever, 
but we want to enjoy both our own local 
summertime and somebody else’s maybe 
five hundred miles away.

Yes, I persist in claiming that sum
mer excels in its revitalizing simplicity. 
Even after you allow for the road-hog 
nuisance and the terrific accident rate 
on summer holidays, you are going to 
admit that a quiet drive along wooded 
streams amid the everlasting hills gives 
you as good a lift as the beer can and 
the porch swing of yesterday.

Thus times may change and inven
tion and science may drift us off of old 
sand-bar moorings, but we still steer our 
craft in a perpetual seeking after the 
simple things that are good, the human 
values that live beyond our passing day.

I shall not be surprised, therefore, to 
learn that a laboratory man somewhere 

( Turn to page 47)



Clover Improves 
Florida Pasture

By K. E. Blaser
Florida Agricultural Experiment Station, Gainesville, Florida

FLORIDA’S livestock industry must 
rely largely on pasturage for the 

entire year, since it is difficult to make 
hay with prevailing heavy rainfall and 
concurrent heavy dews during the sum
mer. Most pasture plants utilized at 
present furnish an abundance of feed 
during the spring to fall period of the 
year, but the cool winter temperatures 
limit growth of such pasture plants as 
Carpet, Bahia, Bermuda, Napier, and 
Dallis grasses which are commonly 
used in Florida. Range beef animals 
lose weight and often die because of 
feed deficiencies during the winter 
months.

White Dutch and other pasture clo
vers are desirable in the Florida pasture 
program because:

(1 ) Clovers will furnish feed during 
the winter and early spring when there 
is a shortage of feed.

( 2 ) Florida soils are low in nitrogen, 
and clovers may be used to build up 
the nitrogen content of the soil to aug
ment grass growth.

( 3 ) The admixture of clovers and 
grasses will increase the mineral and 
protein composition of pasture herbage 
as well as the quantity of feed produced.

Extensive research on the possibilities 
of growing clovers in Florida was in
itiated in the fall of 1937. These clover 
experiments were designed to deter
mine soil type relationships, nutritive 
requirements, seeding and inoculation 
technique, and strains best adapted to 
Florida.

Soil types are important primarily 
from the standpoint of adequate moist

ure relationships. Clover seedings on 
high sandy soil types such as Norfolk 
fine sand failed because of insufficient 
moisture. Norfolk fine sandy loam and 
other upland soils which are high in 
clay support good clover growth. The 
low flatwoods sandy soils, of which 
there are large acreages in Florida, are 
very desirable for clovers, because of a 
favorable moisture supply during the 
winter months, the low rainfall period. 
These flatwoods sandy soils are also de
sirable, because any fertilizer elements 
added (particularly phosphorus) gen
erally remain in a readily available con
dition for plant growth.

Clover Needs Fertilizer

Experimental results show that clo
vers require a higher fertility level than 
Carpet grass, which is the most com
mon pasture grass in Florida. Soils 
which have not been fertilized generally 
require a combination of 2,000 pounds 
of ordinary or dolomitic limestone, 600 
pounds superphosphate ( 18% P2Ob), or 
its equivalent in other phosphates, and 
100 pounds of muriate of potash per 
acre, or its equivalent in another source 
of potassium. On truck crop soils which 
were heavily fertilized with complete 
fertilizers, fair clover growth can be 
expected without fertilization. It is de
sirable and practical to fertilize these 
truck crop soils with lime and potash; 
phosphates accumulate and need not be 
supplied. The importance of supply
ing a combination of lime, phosphate, 
and potash is seen in the pictures show-
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ing phosphate and potassium defici
encies of White Dutch clover.

The frequency with which these fer
tilizer materials must be supplied is 
not yet known. Clovers have produced 
good vegetative growth for 2 years with 
the combination of fertilizer materials 
previously mentioned. A well-estab
lished Carpet grass-clover sward reduces 
excessive leaching of calcium and potas
sium on sandy soil types, making fer
tilization with these elements econom
ical.

B est Growing Conditions

The value of nitrogen fertilization for 
clovers is a controversial subject in va
rious parts of the United States. Under 
Florida conditions, light applications of 
nitrogen fertilizers (12  pounds nitro
gen per acre) have given as good a re
sponse as much heavier applications. 
The fall of 1937 was a favorable year 
for starting clovers because of the abun
dant rainfall, while the rainfall was 
scant during the fall of 1938. Nitrogen 
fertilizer in combination with lime, 
phosphate, and potash increased the 
earliness of clover somewhat in 1937, 
but this condition was more pro
nounced in 1938. Apparently nitrogen

C lev er and g ra ss  p rod u ce an e xce llen t grass 
sw ard. T h e  clov ers greatly  stim u late  grass 

grow th by th e  n itro gen  added to  th e  so il.

fertilization is more beneficial for clo
vers under adverse conditions when the 
nitrogen-fixing organisms do not func
tion properly. Good clover growth, 
however, was obtained both years with
out the addition of nitrogen.

Clovers ( Trifolium spp.) are foreign 
to Florida, and the soils are not sup
plied with the nodulating bacteria. 
The success of clover is therefore de
pendent on proper inoculation tech
nique. Best nodulation and clover 
growth are obtained by using commer
cial cultures at three to five times the 
recommended rates. The addition of 
sirup to moisten all seeds, followed 
with the supplying of the culture and 
mixing well with the subsequent addi
tion of cottonseed meal to dry and sepa
rate the seeds, has given especially good 
results. The inoculated seed should be 
planted so that the hot sun does not 
contact them. This may be accom
plished by seeding the clover just pre
vious to a rain or in late afternoon, fol
lowed with a light disking and subse
quent rolling with a cultipacker before 
bright sun the next morning.

Clover plantings have been made 
from August to February. The plant
ings made in October have given best 
results, while the August, January, and 
February plantings resulted in failure. 
These plantings should also be made on 
closely grazed sods to avoid light com
petition.

Two tests with 16 varieties and strains 
of clovers on two soil types with three 
levels of fertilizers (combination of 
lime, phosphate, and potash) to study 
nutritional requirements and growth 
curves of varieties of clover indicate the 
following results: ( 1 ) White Dutch 
clover (Louisiana, Dixie, Ladino, Kent 
Wild, and Oregon varieties) and Per
sian clover have given best results on 
moist to wet soils. ( 2) California Bur, 
sweet clover, and Black Medic do best 
on well-drained soils. ( 3 ) Little Hop 
clover seems to be widely adapted. (4) 
The White Dutch clover varieties and 
Persian clover do well on acid soils, 
pH 5.0 to 5.6, while the Bur clovers re
quire more lime. (5) White Dutch
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clover varieties and California Bur 
clover furnish earlier grazing (generally 
in January) than most of the other 
clovers.

It is important to increase the nitro
gen content of Florida and other south
ern soils to augment grass growth. 
Carpet grass fertilizer studies on five 
soil types indicate that the carrying 
capacity of this grass may be increased 
by more than 100 per cent with a light 
application of complete fertilizer and 
subsequent nitrogen applications. On 
soils where clovers can be grown, it 
seems practical to furnish the soil with 
lime, phosphate, and potash, so that 
the clovers will supply the nitrogen 
for subsequent and concurrent grass 
growth.

Encouraging R esu lts

On the basis of these research results, 
county agents in Florida have taken 
an active interest in the clover program. 
Cattlemen cooperat ing with county 
agents and fertilizer concerns planted 
approximately 3,000 acres of clover in 
the fall of 1938. These clover seedings 
were trial plantings.

A recent inspection tour indicated 
that these trial clover plantings have 
given very encouraging results, and 
acreage will be increased in subsequent 
years. Some of the plantings failed be
cause of the extremely dry conditions 
in some parts of the state, while other 
plantings failed because all essential 
factors for establishing clovers were not 
properly executed.

Most of the trial clover plantings 
made by farmers were seeded with 
White Dutch clover (Louisiana vari
ety). Results show that management 
practices will greatly influence the graz
ing returns. In some cases the clover 
was grazed immediately after seeding, 
which retarded seedlings and naturally 
required a longer period of time to get 
a good sod. In other plantings the 
cattle were removed until the clovers 
matured seed, after which grazing was 
initiated. In one case the clover was 
mowed, because this particular cattle

man feared that the clover would ex
terminate the Carpet grass sod.

To obtain optimum yields, White 
Dutch clover should be grazed when 
it reaches a height of 4 inches. After it 
has been grazed down, the cattle should 
be removed until a new growth of 4 to 
5 inches in height has developed, when 
it should again be grazed. Clovers 
grazed according to these practices de
velop a rapid new growth and also 
spread laterally to utilize a larger por-

Carpet grass w ithout c lo v er o r n itro gen  fe r t ilis a 
tio n  is low in  y ield ing cap acity .

tion of the soil nutrients and water 
supply. This practice will permit early 
utilization of feed, and cattle should be 
removed to allow reseeding in May or 
June when other grasses can furnish 
feed to animals.

Those who grazed clovers for the 
first time are especially enthusiastic, be
cause an abundance of feed is produced 
when Carpet and other pasture grasses 
are still dormant. It is well known that 
clovers are very high in feeding value, 
being approximately four times as high 
in calcium, twice as high in phos
phorous, and two and one-half times as 
high in protein as Carpet grass. Be
cause of the nutritious value of clovers, 
cattlemen are reporting a favorable in
fluence on milk flow, growth, and 

( Turn to page 46)



Indexing Potatoes 
Controls Diseases

By J. F. Schinagl
Wisconsin College of Agriculture, Madison, Wisconsin

OTATOES too can be “finger 
printed.” Virus diseases, commonly 

called “running out,” are detected by 
tuber finger printing, a system as unique 
and positive as that used in spotting 
human criminals. The offending mem
bers of the potato family are detected 
by forcing the plants in greenhouses 
and then discarding those tubers which 
harbor the disease.

Wisconsin seed stock, which repre
sents one quarter of a million dollars 
in out-of-State trade for growers, is pro
tected by this greenhouse procedure of 
getting rid of mosaic, spindle tuber, leaf 
roll, and spindle sprout infectious dis
eases. Since a 50 per cent infection will 
reduce yields by as much as 30 per cent, 
controlling potato disease is most impor
tant. Wisconsin ranks fifth in total pro
duction of all potatoes with an average 
harvest of 26,000,000 bushels. Maine 
ranks first, with Michigan, Minnesota, 
and New York following.

Potato tubers to be tested are num
bered with an indelible pencil, explains 
J. W. Brann, potato specialist at the 
Wisconsin College of Agriculture, who 
is in charge of the tuber index method. 
Then an eye piece, containing the eye 
or bud from which the sprout develops, 
is cut from the tuber and numbered 
correspondingly. These eye pieces are 
planted in a “compost” soil which is a 
rich loam mixed with sand, turf, and 
manure. It is allowed to stand 2 or 3 
years to bring about such high fertility.

Disease shows up, under regulated 
greenhouse conditions, when the plants 
reach heights of 8 to 10 inches in about

5 or 7 weeks. At this stage of growth, 
crinkling and mottling of the leaves 
clearly indicate the disease. Labels, j  
bearing the same number as the eye 
piece and tuber, make it possible for 
the inspector to discard the diseased ' | 
tubers from which the infected eye 
pieces came.

“Since the eye piece is an index as to 
the condition of the tuber, these yield- 1  
reducing diseases can be brought down - 
to a very small percentage, and some- \ 
times even to zero,” Brann observes. 
“Actual planting of an eye piece is nec- ; 
essary because the tuber itself will not i 
show any symptom of these diseases. ! 
Crinkling, rolling, and mottling reduce 
the leaf area, and so the food supply/ 
which is manufactured in the leaves to . 
nourish and build the potato tubers is 
reduced, and yields are lessened as a 
result.”

Planting  th e  Tubers

After indexing is completed at the 
University greenhouses, the healthy tu
bers are returned to the growers in the 
seed-growing sections of the State, and 
planted in tuber unit systems in isolated 
plots. Each tuber i? cut into as many 
pieces as possible, and these pieces are 
then planted as one unit. Units are 
planted at least 3 feet apart to prevent 
error; after the plants come through, 
weak ones are “rogued” or pulled and 
then destroyed.

When the remaining healthy plants 
mature, the potatoes are dug, and in the 

( Turn to page 45)
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Portable Seed-cleaning 
Is Becoming Popular

By C. E. Skiver
Purdue University Agricultural Extension Service, Lafayette, Indiana

DELIVERING field seed-cleaning 
and treating service to corn-belt 

farmers had its inception in south
western Indiana when the writer, after 
spending a long, tiresome day urging 
farmers to clean their own seed wheat, 
was crowded off the road by a truck 
delivering soda water. If other inter
ests could profitably deliver soda water, 
sliced bread, and “what nots,” why 
would it not be possible to deliver a 
seed-cleaning service that was so badly 
needed? Thus it was that the equip
ment to make the first portable seed 
cleaner to operate in this area was 
assembled in August of 1932. This 
unit, consisting of a large type fanning 
mill, a gas engine for a power unit, a

receiving hopper, a sacker, and ele
vators and conveyers sufficient to make 
all operations automatic, was mounted 
on the platform of a l}4 -ton truck.

At first it was necessary to solicit 
jobs, but as soon as growers had an 
opportunity to see the quality of work 
that was being done for a charge of 
only 3 cents per bushel, requests began 
to accumulate faster than they could 
be served. Before the season was well 
under way another fanning mill was 
borrowed, and a second improvised 
unit was assembled.

During this season the two crude 
units reached a total of 19,960 bushels 
of seed wheat, and had requests for 
nearly that much more which they

Seed  service delivered to  tlie farm  o f  W illiam  K o lb , V anderburg County, E vansville , In d ia n a .

1 1
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were unable to get cleaned. Wheat 
prices were very low and ready money 
was hard to get a hold of, so the 
grower was given the option of paying 
in cash or marketable grain. Often
times the machines would come in at 
night with their day’s earnings in 
bags on the fenders, or wherever they 
could be placed.

Elim inated  Corn Cockle

So popular was this type of service 
with the farmer, and so effective was 
it in bringing about the desired im
provement, that three units were con
structed for the 1933 season. As corn 
cockle was a serious weed in this sec
tion, and its complete separation with 
the fanning mill was almost impossible, 
disk separators were added to the new 
units. Because this improvement in 
the service was a rather expensive one, 
the price for cleaning was raised to 4 
cents per bushel.

The publicizing and scheduling of the 
machines were done entirely through 
the offices of the county agricultural 
agents in the seven counties of south
western Indiana, where the machines 
operated. During this second year 
the units cleaned 59,156 bushels of seed 
wheat, or nearly 20,000 bushels per 
machine, and again were not able to 
meet all the requests for their services.

During the first two seasons’ opera
tions, stinking smut was found to be 
serious in several communities. To 
meet this difficulty, automatic treaters 
that would treat the grain as it was 
discharged from the cleaners were de
signed. At first copper carbonate was 
used as a disinfectant dust, but this was 
later replaced by the mercury compound 
which proved more effective and more 
convenient to use. A supply of dust 
was carried on each machine at all 
times, and an additional charge of 3 
cents per bushel was made when the 
grower chose to have his seed treated.

Since the meager introduction of this 
portable seed-improvement service into 
the corn belt in 1932, it has grown until 
there were 35 units operating in Indi

ana, 20 in Illinois, and one in Ohio in
1938. As the early development was 
in the wheat-producing area, they were 
at first used very largely for this crop, 
but of late have been used extensively 
for both soybeans and oats. As oat smut 
is a very serious factor in reducing 
yields, the service is already being 
widely used in the oat sections.

Many improvements have been made 
in the equipment since the service was 
started. The assembly is now made on 
a special body that fits any standard 
1 2̂-ton truck chassis. It can easily be 
mounted on the truck when in use 
or removed if the truck is needed for 
other purposes. The over-all height has 
been reduced to about 9 feet 4 inches 
when mounted, which permits the 
operator to get into sheds and drive
ways, and does away with much of ihe 
heavy work of carrying the grain to 
and from the machine. All conveyers 
have been so constructed that they can 
be thoroughly cleaned after each job, 
thus eliminating the danger of mixing 
seed stocks or carrying noxious weeds 
from one farm to the next.

Additional Im provem ents

An accurate dust feed has been de
signed to feed the proper amount of 
disinfectant dust into the grain stream 
before it enters the rotating drum where 
it is thoroughly mixed with the seed. 
A measuring device to register the 
amount of grain cleaned for each custo
mer has been placed in the grain line 
just below the intake. Conveyers have 
been so arranged that the grain line 
may be shunted around the cockle ma
chine when this separation is not 
needed.

As is generally the case, no custom 
or method of operation is readily 
adopted by farmers unless it has dis
tinct advantages or merit. The portable 
cleaner and treater offers the farmer 
the services of cleaning and treating 
equipment he cannot afford to own. 
This service is given at his own gran
ary door at a very reasonable rate made 

( Turn to page 38)



Response o f  c lo v er to  lim e, phosphorus, and p otash . Check at le ft .  Second , P  and K . T h ird , 
L , P , and K . F o u rth , L  and P . F if th , L  and K . W ith o u t lim e l it t le  grow th is m ade. P hosp horus 
and potash  w ith lim e p rod uce b est grow th. P otash  on th is  unm anured  so il im proved  th e  grow th 

m ade over and above th a t m ade by p hosphorus and lim e.

Some Fundamentals 
Of Soil Management

By A. F. Gustafson
Professor of Soil Technology, New York State College of Agriculture, Ithaca, New York

Ad v a n t a g e s  might attend a
l partial return to the older funda

mentals of soil management, although 
many of the newer concepts of soils are 
of great practical value. In fact, it is 
some of the newer methods, including 
the use of the microscope, that have re
directed attention to the older ideas. 
The beneficial effect on the physical 
condition of the soil, brought about by 
some of the products of the decay of 
organic matter, is a case in point.

Up to about 1915 to 1918 soilsmen 
rather generally had believed implicitly 
that organic matter did somehow aid in 
bringing about granulation of heavy 
soils, and that percolation, aeration, and 
tilth were improved by additions of 
organic matter, and that granulation

had a distinct tendency to check wash
ing of the soil. This view was held by 
Masier and many other soil physicists 
in his day.

Then followed a period of nearly 2 
decades in which prominent soilsmen 
believed strongly that the principal, if 
not the only, value of organic matter 
in the soil lay in its content of nitrogen. 
It has now been shown conclusively, 
however, that the products of the de
composition of organic matter help to 
bring about the formation of aggre
gates or granules in fine grained soils. 
Baver, Jenny, Stauffer, Browning and 
others now measure the size and de
termine the stability of the soil aggre
gates. Adding organic matter, they 
have found, increases the proportion of

13
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the soil present as the larger granules, 
and, moreover, increases the stability 
of these granules.

Water percolates readily through a 
granular surface soil. Beating rains 
have relatively little effect on the stable 
granules, but readily bring unstable 
ones and separate particles into suspen
sion. In this condition they may, of 
course, be easily carried away and thus 
lost from our Helds. The effect of or
ganic matter, or its decomposition 
products, is to reduce soil washing both 
by improving the percolation and ab
sorption of water and by stabilizing 
the aggregates.

T h e Need for N utrients

For this purpose then as well as sup
plying nitrogen to crops, definite plans 
need to be developed for making liberal, 
regular returns of active organic matter 
to the soil. This holds for most arable, 
humid soils that have been under culti
vation for a century or more. The more 
important means of returning organic 
matter are in the form of farm ma
nures, green manures, cover crops, and 
crop residues.

Moreover, soils generally are deficient 
in phosphorus in the humid part of this 
country. To this the Bluegrass region 
is, of course, an exception. The only 
known way to overcome this deficiency 
of phosphorus is to purchase this ele
ment in any of the regular commercial 
carriers and to put it back into the soil. 
This return of phosphorus is essential 
because milk, eggs, fruits, vegetables, 
meats all carry phosphorus and other 
mineral elements away from the farm. 
Except as supplied in part by fertilizers, 
this mineral material came from the soil 
and is seldom, if ever, returned to the 
soil whence it came.

This mineral material includes po
tassium, calcium, magnesium, boron, 
zinc, copper, and manganese. Unless 
manure is applied to the soil a shortage 
of these latter four, the so-called trace 
elements, may develop. In fact, such 
deficiencies have already been recog
nized in various areas for a number of

crops. As a result they are now being 
added somewhat generally to fertilizers. 
It appears probable that they should not 
be used unless deficiencies of them are 
known to exist.

Potash should be used wherever its 
application is profitable. Crops on 
peaty, sandy, and gravelly soils rather 
generally need this material. Then too, 
timbered soils that do not receive ma
nure regularly often become deficient in 
available potash. The immense recov
eries of potash that might be made from 
alcohol wastes, cement kiln, and flue 
dusts, and the supplies available from 
Searles Lake and from the underground 
deposits in New Mexico and foreign 
countries may well be drawn upon for 
the benefit of our crops.

For a time during the World War 
potash all but disappeared from ferti
lizers owing to our dependence on for
eign supplies at that time. Because of 
the discovery of the rich underground 
deposits in New Mexico and their de
velopment, together with that of Searles 
Lake and of by-product potash, this 
country now is, or can easily be, entirely 
independent of foreign supplies of pot
ash. This is a fortunate situation in the 
present political state of the world.

M aintain  R ath er T h an  Restore

As a rule it appears to be more eco
nomical to maintain the productivity 
of our lands than to restore productiv
ity, once the soil has become depleted 
of both plant nutrients and organic mat
ter. Heavy losses of both nutrients 
and organic matter result from washing 
on sloping, arable lands, and in addi
tion there are the unavoidable losses 
by leaching.

Maintenance of high but economic 
production aids gready in the protec
tion of the soil against erosion. Well- 
nourished, large, thrifty crop plants 
protect the soil from beating rains more 
completely than do small, unthrifty 
ones. The larger plants leave more 
residues that may be returned as organic 
matter to the soil than do smaller 

(Turn to page 37)



The Use of Potash 
On Idaho Soils

By H. W. E. Larson
Soil Specialist, Idaho Agricultural Extension Service, Moscow, Idaho

GREAT variation in climate and 
soils is a distinctive characteristic 

of Idaho. Soils vary from peats and 
mucks in the northern counties of the 
panhandle to the Aeolian desert soils in 
and bordering the Snake River plain 
and the Columbia River plateau, except 
locally along river flood plains.

Annual rainfall in the crop-producing 
areas varies from less than 7 inches in 
the southern desert districts to over 40 
inches in some of the mountain valleys 
of the north.

The wind-deposited soils in southern 
Idaho are derived mostly from rhyo- 
lithic rocks and their ash, together with 
the products of weathering of granitic

rocks of the Idaho batholith which con
tain a relatively large percentage of 
potash. The wind-deposited soils in the 
north have been derived from eroded 
glacial granitic and metamorphic rocks 
which are notably rich in potash. The 
underlying basaltic lava is low in pot
ash, but it has weathered only slightly. 
Also, it has been so deeply buried by 
the aeolian deposits, that it has affected 
the fertility of the surface soil very 
little.1

Another factor that has affected the 
use of potash in Idaho is that the largest

1 Private communication from Alfred L. An
derson, Professor and acting Head of Geology 
Department, University of Idaho, Moscow, 
Idaho.

P otash  im proved onion  q u ality  in a d em onstration  n ear W ild er, Canyon County, Id a h o . I t  tended 
to  prevent the fo rm atio n  o f  seed sta lk s and m ade th e  onions m ore firm  and m ore d esirab le  in  shape.
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acreage of crops which might respond 
to potash fertilization is on irrigated 
desert soil. Since very little leaching had 
taken place on these soils previous to the 
beginning of irrigated farming some 40 
to 60 years ago, the potash supply has 
been conserved for present crop use.

as confirmed by other demonstrations 
under supervision of the extension serv
ice or conducted by farmers themselves. 
First, that a complete fertilizer is neces
sary for maximum production, and 
second, that the application of only 
phosphate or only potash does not pro-

Potash and phosphate are a good combination on high organic matter soils. A heavy application of 
farm manure had been applied to this field the previous year.

The response obtained from the ap
plication of potash has been closely asso
ciated with such factors as the soil 
type, the crop, management practices, 
and the season.

Potash gives good response on organic 
soils. Excellent response has been ob
tained from the use of complete ferti
lizers on peat and muck soils. Most 
farmers use those having a high propor
tion of potash and phosphate. Results 
of past experiments and demonstra
tions have shown that very poor yields 
are obtained by the application of only 
nitrogen and phosphate on muck soils.

Fertilizer demonstrations have been 
conducted on peat and muck soils at 
various times during the past 15 years. 
Table 1 shows the results of a demon
stration on peat soil in Bonner County 
using oat hay as the test crop. This 
demonstration illustrates several points

duce profitable increased yields. Con
siderable residual effect from complete
T a b l e  1.— R e s u l t s  o f  O a t  H a y  F e r 

t il iz e r  D e m o n str a tio n  on  P e a t  S o il

Treatment
Per

Acre
Pounds

Increase 
Due to 
Treat
ment 

Per Cent

Average of 5 checks. . . 2 , 0 1 0

100# T S P ........................ 1,934 - 3 . 8
1 0 0 # K 2SO4 .................... 2,175 8 . 2

200# (0 -2 2 .5 -2 5 )......... 2,055 2 . 2

300# (6 .6 -1 5 -1 7 )......... 3,020 50.2
300# (0-15-35)............. 2,540 26.4
300# (0 -30-17)............. 2,052 2 . 1

400# (0 -2 2 .5 -2 5 )......... 2,052 2 . 1

600# (6 .6 -1 5 -1 7 )......... 3,020 50.2
2,000# Limestone........ 1,934 - 3 . 8
200# (0 -2 2 .5 -2 5 ) ...  .\ 2 420 20 4Plus 2,000# Limestone/



fertilizer applications has been obtained phate applications produced only small
the second and third years after applica- increased yields of hay. However,
tions were made. The application of potatoes grown on peat or muck soils
limestone does not appear to be neces- have shown consistent, profitable re-
sary on Idaho peat soils, which are only sponse to complete fertilizers contain-
slightly alkaline in reaction. ing high amounts of potash.

Demonstrations in which potash and
_  „ _  complete fertilizer treatments were in-
T able 2.—R esults o f  F e rtiliz e r  . i i  , , .   * 1

Demonstration in Alsike Clover-  eluded have also been conducted on the
T imothy F ield  on Muck Soil in mineral sous in the cut-over areas. In
B enewah County some instances, response has been ob-

----------------------- tained one year in a field and not the
Yield per Acre following year or the preceding year

For one cutting as the case may be. Experiments with
various fertilizer materials have been 

Inc % conducted at the Sandpoint Branch Sta
tion for several years. Results obtained 
in 1937 are presented in tables 3 and 4 

4 0 an<̂  ^ ustrate P°int that crops may 
32 0 var7 widely in their response to ferti

lizer treatment and that potash most 
4 .0 frequently increases yields when applied

32.0 in combination with phosphate and
  nitrogen. Crested wheat grass responded
----------  most markedly to the application of

complete fertilizers, followed by the 
Table 2 presents evidence that signifi- application of manure when only hay

cant increases can be obtained on peat yields were recorded,
soils where complete fertilizers having As shown in table 4, legumes re- 
a wide variation in the ratio of their spond best to the application of sul-
ingredients are used. Alsike clover and phur-containing materials on cut-over
timothy mixed seeding was used as the lands. Barley, a non-legume, (table 5)
test crop. The cost of the second com- showed greatest response to the appli-
plete fertilizer application was about $2 cation of nitrogen and potash and
less than the cost of the first complete showed little if any response to gypsum
application. Gypsum and soluble phos- applications.
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Treatment

Check................
200# Gypsum. 
350# (5-15-5).
Check................
200# TSP.......
150# (3-20-20) 
Check................

T able 3.—Results Obtained in F ertilizer Demonstration Conducted On 
Crested Wheat Grass at the Sandpoint B ranch Station*

Seed Yield Hay Yield

Per Acre Increase Per Acre Increase

Lb. % Lb. %

467 2,265
586 25 2,864 26
521 15 2,495 1 0

477 2 2,647 17
694 49 3,407 50
456 - 2 2,951 30

Treatment

Check (aver
age of 2 ) . . . ,

N ........................
P .......................
K ......................
*NPK...............
Manure .

Rate

150# (NHO2SO4 .
2 0 0 # treble.........
150# K C L .........
Same as above. .  
10 T ......................

* Annual report of the University of Idaho Branch Station at Sandpoint, 1937.
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Variable responses from potash ferti
lizer applications in the southern Idaho 
irrigated sections have been observed 
and are probably due to the wide vari
ation in soil and crops grown. Sandy

T a b l e  4.— R e s u l t s  O b t a in e d  in  1937 
fr o m  F e r t il iz e r  A p p l ic a t io n s  M a d e  
to  A l f a l f a  a t  t h e  S a n d po in t  B ran ch  
S t a t io n .*

Yield

Treatment
Per

Acre
In

crease

Check Average............
Tons
5.33

%

NaNO*........................... 5 .96 12
(NH4),S 0 4..................... 7 .14 34
p ...................................... 5 .80 9
K ...................................... 5 .86 10
N P................................... 5 .65 6
N K .................................. 5 .44 2
P K ................................... 5 .49 3
N P K ............................... 6 .13 15
Gypsum......................... 7 .14 34
Manure.......................... 6 .18 16

*  Annual report of the University of Idaho 
Branch Station at Sandpoint, Idaho, 1937.

soils have responded only slightly more 
consistently to potash-containing mate
rials than have silt loams and clay 
loams. Southwestern Idaho has shown 
more response to potash application 
than any other irrigated section.

Leafy truck crops, such as lettuce, 
celery, and cabbage have shown most 
consistent response to the application of 
potash-containing fertilizers. The qual
ity of onions is improved by potash 
application. Buyers purchasing for stor
age want onions which are grown on 
soils which have received potash and 
phosphate applications. Three of the 
main general crops, namely, alfalfa, 
beets, and potatoes have shown the least 
response.

A cooperator in Canyon County ap
plied ammonium sulphate, soluble phos
phate, and potassium sulphate to re
spective plats in his fall lettuce field. 
The lettuce heads on the potash-treated

plat matured 2 weeks earlier than they 
did on the phosphate-treated plat. The 
heads on the potash-treated plat were 
very firm and were graded by the pro
duce buyer as the best he had purchased 
in the community. Consequently, this 
lettuce commanded a premium price 
per crate, because of both quality and 
earliness of maturity. Lettuce heads 
from the phosphate-treated plat were 
of fair quality. No heads matured in 
the plat which had received nitrogen 
alone during 4 weeks following the 
first cutting of the potash-treated plat. 
Radish seed was grown in this field in 
1938, and the largest yield of seed was 
produced on the phosphate-treated plat.

Potash Improved Quality

Onion quality was improved by the 
application of potash as shown in a 
demonstration near Wilder ,  Canyon 
County. Results are presented in table 
6. The potash application tended to 
prevent the formation of seed stalks, at 
the same time making the onions more 
firm and more desirable in shape, 
thereby producing a higher grade onion. 
Potash and phosphate are a good com
bination on high organic matter soils. 
A heavy application of farm manure 
had been applied to this field the pre
vious year.

Figures 1 and 2 give some indication 
of the yield and also the method used 
in grading the produce from the various 
plats. The local government inspector 
graded samples from the various plats. 
The application of phosphate stimu
lates the production of truck crop seed, 
which has been demonstrated numerous 
times. In this field the phosphate- 
treated plants had the highest number 
of seed stalks.

Many of the fertilizer demonstrations 
conducted in southern Idaho during 
the past 3 years have included the appli
cation of potash together with phos
phate, using alfalfa, beets, peas, and 
potatoes as test crops. Only a few of 
these demonstrations have included the 
application of potash alone, since experi- 

( Turn to page 42)



Minor Element 
Fertilization 

of Horticultural Crops
By F. S. Jamison

Truck Horticulturist, University of Florida, Gainesville, Florida

THE thought has been expressed by 
many that deficiencies are becom

ing more acute, and they associate this 
fact with the fact that the fertilizing 
materials are more concentrated, con
tain fewer organic materials, and that 
many of the synthetic materials now 
used have fewer impurities than mate
rials formerly used. It is interesting to 
note that there is a slide in the Vege
table Crops Department of Cornell Uni
versity, taken more than 25 years ago, 
of what we now recognize as boron 
deficiency and that Frenching of citrus 
and pecan rosette have been reported 
in the literature for many years. It may 
be true that the use of fewer organics 
and higher quality fertilizers is increas
ing the acuteness of the trouble, but the 
troubles were here long before highly 
concentrated fertilizers of high quality 
materials were being used. However, 
undoubtedly the use of minor elements 
as a major fertilizer ingredient for cer
tain crops and soil types will become a 
regular and uniform practice.

It would be impossible, in a paper of 
this nature, to attempt to review the 
literature that has appeared within the 
last decade on the fertilization of hor
ticultural crops with manganese, mag
nesium, copper, zinc, and other ele- 
hnents which are apparendy necessary 
in small amounts for the adequate nu
trition of these crops. Furthermore, it 
is questionable, in my judgment, just

how valuable a review of literature 
would be on a subject that is being so 
vigorously prosecuted by workers in 
many areas, so, as already intimated, 
this paper will not be a review of litera
ture.

A Few Recom m endations

Another approach to a discussion of 
this subject would be simply to review 
the recommendations made by specific 
States for specific crops produced under 
particular soil conditions. Thus, for 
instance, in Florida it is recommended 
that 1 pound of zinc sulphate applied 
to tung-oil trees grown on certain soil 
types will prevent the occurrence of 
bronzing, a physiological disorder that 
ultimately results in the death of the 
plant. Celery growers are advised to 
apply “not more than 10 pounds an 
acre” of borax to prevent “crack stem” 
of celery. Growers producing crops on 
alkaline muck and marl soil are advised 
to apply 50 pounds of manganese sul
phate to maintain the green color of the 
foliage usually associated with vigorous 
growth and an adequate food supply.

Pecan growers control pecan rosette 
by the application of zinc sulphate, 
white-bud of corn is prevented by the 
use of the same material, while citrus 
growers apply magnesium, manganese, 
copper, and zinc according to the char- 

(Turn to page 39)
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Animals Recognize 
Good Soil Treatment

By Dr. Wm. A. Albrecht
Chairman, Department of Soils, Missouri College of Agriculture, Columbia, Missouri

Me a s u r i n g  the effects of lime
and fertilizer additions to the 

soil only in terms of increased bush
els or tons fails to give us the fullest 
evaluation of what such soil treatments 
are doing. If we will turn, however, 
to the animals that must eat the forage 
or the grain produced on the treated 
soils, we may discover that they point 
out by their tastes and choices some 
effects that we do not appreciate. Ani
mals will recognize soil treatment effects 
too small to be recorded as weight dif
ferences, as well as improvements in the 
crop quality lasting long after the soil 
treatment may have been forgotten.

An illustration of this fine taste for

improved soil fertility even in animals 
of supposedly depraved appetite is re
ported by Mr. Burk, the county exten
sion agent of Johnson County, who 
cites the experience by Cliff Long. Last 
fall Mr. Long turned his hogs out to 
hog down some corn. This was on a 
field in the far corner of which, 80 rods 
distant from the gate where the hogs 
entered, limestone had been used on a 
small area some years ago. To Mr. 
Long’s surprise, the animals went back 
and forth from the barn lot, the water, 
and the tankage supply at the gate, 
through about 80 rods of corn on un
limed soil to consume first the corn on 
the limed land.

Hogs went throu gh  th e  unlim ed p a rt to  select th e  lim ed p a rt in  hogging down th e  corn . Hogs 
# know  th e  so il fe r t ility  th a t m akes th e  feed .

2 0
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D oubling  th e  a p p lica tio n  o f  fe r tiliz e r  on b arley  by  d rillin g  out 
th is  co rn e r last fa ll  en ticed  the cows to  graze it th is  spring ( l e f t )  

and forego  th a t w ith less fe r t i lis e r  ( r ig h t ) .

“I don’t believe it,” 
you may say, but had 
you seen the hogs as 
Mr. Long and his 
neighbors saw both 
hogs and the held, you 
would no longer ex
press doubt.  You 
would take the testi
mony of these hogs 
about soil fertility even 
if the chemistry of the 
effects of limestone on 
the soil and on the 
corn plants may seem 
like only so much “ho- 
kus pokus” to you.

As a further testi
mony, the cows on the 
farm of E. M. Poirot,
Golden City, Missouri, declare their 
ability as connoisseurs of hner fertility 
differences reflected in the spring barley 
pasture. Mr. Poirot’s barley was drilled 
last fall with an application per acre 
of 100 pounds of 32 per cent super
phosphate through a tractor drill. This 
operation was carried out by drilling 
in “lands” and left the corners of the 
held rounded and partly undrilled dur
ing the main operation. In order to 
drill out these corners, a few rounds 
were made from the corners diagonally 
out into the held. This drilled a double 
dosage of the phosphate fertilizer over 
part of the held. In one of the drill 
rows in the main part of the held there 
was a very heavy application of ferti
lizer when a fertilizer gate remained 
open. This barley row was already 
much larger last fall.

This spring when the barley was 
pastured, these areas given the heavier 
application of 200 pounds of phosphate 
per acre were taken by the cattle hrst, 
and that part of the held given only 
100 pounds was left ungrazed dis- 
tincdy right to the drilling line. The 
one drill row in the main part of the 
held given extra heavy treatment by the 
open gate on the fertilizer drill was 
also singled out and taken hrst by the 
catde.

Perhaps you may ascribe such dis
crimination to some other item than 
the fertilizer, but the cow knows her 
feed and can distinguish between dif
ference in barley feed quality by soil 
treatments as small as hundred-pound 
applications of phosphate, as this re
port clearly demonstrates. Plants are 
sensitive with responses not recognized 
by the eye.

As a further illustration of the forage 
differences recognized by cattle, Mr. 
Poirot cites a case where the cattle 
selected a small area within 190 acres of 
virgin prairie pasture where 500 pounds 
of limestone per acre were drilled as a 
demonstration in 1928. He says, “The 
cattle have stayed on this smaller limed 
area this spring rather than graze over 
the entire 190 acres.” Here in this 
virgin prairie, the addition of so small 
an amount as 500 pounds of limestone 
drilled but lightly into the surface has 
left an effect on the virgin, native for
age which even the supposedly dumb 
beasts still can recognize after almost 
11 years. It suggests that liming some 
of our older pasture by an early spring 
drilling that doesn’t tear up the sod 
may make differences appreciated by 
the cow even if we don’t recognize 
them.

( Turn to page 38)



More for the Money
By Louis H. Wilson

Editor, North Carolina Department of Agriculture, Raleigh, North Carolina

NORTH CAROLINA farmers re
ceived $515,211 worth of addi

tional plant food in their fertilizers last 
season for which they did not pay a 
penny. This is the estimate of D. S. 
Coltrane, Assistant to Commissioner of 
Agriculture, who based his statement 
on the assumption that the plant-food 
content of 5,176 samples of fertilizer 
analyzed by the State Department of 
Agriculture is indicative of the fertilizer 
sold generally.

Recom m end Best Grades

His study of the 1938 average value 
of fertilizer sold reveals that manufac
turers gave farmers an average of 52  ̂
per ton value in excess of plant food 
guaranteed. Sales reports indicate farm
ers purchased approximately 1,000,000 
tons of fertilizer last Spring for which 
they paid approximately $25,000,000.

“It is significant that fertilizer manu
facturers, generally, are more than 
meeting the guarantee listed on the fer
tilizer tag,” Coltrane said. “But it is 
more significant that manufacturers are 
rendering an outstanding service for the 
farmers and the State by encouraging 
the purchase of recommended grades of 
fertilizer that can be bought by the 
farmer at a substantial saving.”

For the past 16 months, the North 
Carolina Department of Agriculture 
has been active in promoting the use of 
high-analysis fertilizers in an effort to 
reduce the farmers’ fertilizer bill.

“If farmers only purchase recom
mended grades of fertilizer, they can 
conservatively save from $1,500,000 to 
$2,000,000 a year,” Coltrane empha
sized.

“North Carolina farmers are rapidly 
turning away from the poorer grades

of fertilizer and are effecting a saving 
ranging from 9 to 12.5 per cent annu- . 
ally by purchasing higher analysis 
goods.

“Manufacturers know and farmers 
are rapidly learning that distribution 
costs, which include cost of bags, labor, 
taxes, freight, dealers’ profits, sales costs, 
trucking to the farm, mixing, and a 
few other items, are practically the same 
per ton, which is about $12 regardless 
of the grade of fertilizer offered for 
sale,” Coltrane said. “The cooperation 
of manufacturers, agricultural educa
tion agencies, and the Department in ,
seeking to eliminate the low-analysis 
fertilizers is reflected in the reduction 
in sales of 3-8-3 fertilizer, a grade con
taining 14 units of plant food and 400 
pounds of sand per ton if non-acid 
forming neutral.

Use High-analysis Fertilizers

“While 3-8-3 (containing three parts 
nitrogen, eight parts phosphoric acid, 
and three parts potash) is not recom
mended for a single crop by the Ex
periment Station, a total of 46.71 per 
cent of the total fertilizer tonnage four 
years ago was of this grade. In 1937 
the 3-8-3 represented 35.6 per cent of 
the tonnage, but last season sales were 
curbed 15 per cent. Growers, them
selves, are making a rapid departure 
from unrecommended grades of goods, 
but until low-analysis fertilizers such as
3-8-3 are completely abandoned, the 
manufacturers, dealers, agronomists, 
and agricultural leaders have a worth
while opportunity to continue a joint 
program that will further the use of 
high-analysis fertilizers at a substantial 
saving to the farmers.”

22



P I C T O R I A L

A CO O L PLA CE F O R  A T E D IO U S lO B .



A b o v e :  F ire  in  a w heat field  is cause o f  a larm  to  th e whole com m unity. 

B e lo w :  Threshers* ap p etites m atch  farm  w om en's p rid e  in  loaded  tab les .



A b o v e :  Scenes lik e  th is  sa tis fy  fa ith  in  A m erica’s a b ility  to  produce* 

B e lo w :  C h ild ren  en jo y  m any u sefu l tasks given them  at harvest tim e.





"The £diitoW 'Talk.

The Cotton Problem Cotton is still the most 
important single crop 
in the South, and the 

large cotton crops produced during the last several years, together with unsettled 
business conditions and diminishing exports, have presented the Nation with a 
cotton problem. Much credit is due individuals and organizations attacking this 
problem and giving careful consideration to the countless opinions on its solutions. 
As in the case of any problem, some of the proposed solutions appear unsound, 
for instance, the idea of having a complete cotton-growing holiday for a season. 
Such a sudden disruption of the entire agricultural life in the South and the dis
turbances in labor relationships, both rural and urban, alone would produce 
economic and sociological problems that would dwarf that of the cotton surplus.

A sound solution of the cotton problem involves one of two possible courses or, 
more probably, a combination of them. Either production must be reduced, or 
consumption must be increased. Reduction in production beyond certain limits 
does not appear desirable or even feasible. Increase in consumption almost cer
tainly means that the price must be low enough to attract buyers in foreign markets 
and to find new outlets both at home and abroad. Lower prices require lower 
production costs, if a margin of profit is to be left the grower. Growing cotton 
at a low cost per pound so as to leave a profit to the grower requires that the 
most efficient means be employed to produce the crop.

One of the first steps in such a program is confining the growing of cotton to 
those acres to which it is best adapted. The soil conservation program is making 
much progress in this direction. Growing improved and adapted varieties, good 
cultural practices, proper fertilization, insect control, proper harvesting, and good 
ginning all are important factors in producing cotton at a low cost. Added to 
this must be efficient marketing.

The cotton problem is by no means simple, nor is any solution likely to be easy 
of attainment, but that does not make it hopeless by any means. It is rather a 
challenge to our resourcefulness and ingenuity.

O O O O O O

Proper Fertilization “It is becoming very appar
ent that many dairy farms 
in order to grow alfalfa and 

clover successfully—in fact, to get the best yields of grain,—require more fertiliza
tion than the fields have received. The little brown spots with a yellow fringe on 
the alfalfa leaves, or the yellow edge on the corn leaf, are indicative of a deficiency 
of potash.
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“For many years it has been known that upland soils cropped for a long time are 
in need of phosphorus but it has been held until recently that they had an abun
dance of potash. In visiting certain fields of alfalfa this year, the little plants 
showed a lack of potash. Field demonstrations in the use of fertilizer carried on 
by the Wisconsin College of Agriculture, under the leadership of Professor C. J. 
Chapman, have shown repeatedly that by the use of fertilizer containing phos
phorus and potash, the increased yield of grain has paid well for the fertilizer 
used and the hay crop following has also been larger. As Professor Chapman says: 
‘In all cases a net profit is shown from the fertilizer treatment where the com
bined value of the increase in grain in 1937 and hay in 1938 are added together. 
In fact, a net profit ranging from a low of $4.68 to a high of $33.39 per acre is 
shown. In all cases where a comparison has been made of 20 per cent super
phosphate and 0-20-10 in the residual carry-over benefit to the hay crop, we 
observe that the mixture carrying some potash in addition to phosphate gives the 
largest net return.’ ”—Editorial, Hoard’s Dairyman, August 25, 1939.

O O O C C O

T T 5 1 I  j l  T  *  a . *  T o a  great many people the idea ofI ISlIlt injections injecting a plant with nutrients to
forestall nutrient deficiencies would 

seem new and revolutionary. It is of great interest, therefore, that a relatively 
recent publication—“Plant Injection for Diagnostic and Curative Purposes,” Tech
nical Communication No. 10, Imperial Bureau of Horticulture and Plantation 
Crops, East Mailing, Kent, England, October 1938,—reviews all past work on the 
subject and speculates on the importance such a practice may some day assume 
in profitable agriculture.

According to the author, Dr. W . A. Roach, tree injection has been practised 
since very early times, the first reference going back to Arab sources in the twelfth 
century. In this reference methods for imparting perfumes, flavors, and medicinal 
qualities to fruits, and a yellow or blue color to roses, were described. In the 
fifteenth century Leonardo da Vinci described injecting trees to make the fruit 
poisonous. Much of the later work by research men of the various countries is 
cited, but the author points out that it is only of late years that the various injection 
methods have been used as a first, or an early, step in finding cures for a number 
of deficiency diseases, and the investigations concerned with this have been carried 
out along essentially similar lines in practically all countries.

In describing his own work, Dr. Roach reports on his seven years of study and 
experimentation. He has been credited with developing a precise technique which 
can be followed by others. In evaluating the work, Professor V. H. Blackman, 
Director of the Research Institute of Plant Physiology, Imperial College of Science 
and Technology, London, states that to the horticulturist the injection method is 
unrivalled in the speed with which in some cases the conditions of deficiency may 
be elucidated; a diagnosis may even be available in a few days. For remedial 
measures also the advantages are plain. The curative substances can be used with
out the loss, alteration or delay in action so often found with applications to the 
soil. The plant physiologist, the experimenter in horticulture, and the fruit
grower are thus all in debt to the East Mailing Research Station for the important 
development of its work.



This section contains a short review of some of the most practical and important bulletins, and lists 
all recent publications of the United States Department of Agriculture, the State Experiment Stations, 
and Canada, relating to Fertilizers, Soils, Crops, and Economics. A file of this department of B E T T E R  
CROPS W ITH PLANT FOOD would provide a complete index covering all publications from these 
sources on the particular subjects named.

Blair points out the relation of fertilizer 
use to reduced labor costs: “Excepting 
the years 1931 and 1932 fertilizer can 
probably be bought today at about as 
low a figure as at any time since the 
war, whereas the price of labor is still 
high. Thus, fertilizers judiciously used 
to increase acre yields may actually cut 
labor costs.”

"The Soil Characteristics o f Connecticut 
Land Types," Agr. Exp. Sta., N ew  Haven, 
Conn., Bui. 423, May 1939, M. F. Morgan.

"The Effect o f Degree o f Base Saturation o f  
Soils Upon the Fixation o f Phosphate and 
Potassium and the Availability o f Phosphorus," 
Agr. Exp. Sta., Newark, Del., Bui. 215, Tech. 
No. 22, Oct. 1938, G. M. Gilligan.

"Controlling Common Scab o f the Potato on 
Long Island by the Addition o f Mercury Com
pounds to the Fertilizer Mixture and the Rela
tion o f Soil Reaction to the Treatment," Agr. 
Exp. Sta., Geneva, N. Y., Bui. 685, April 1939, 
H, S. Cunningham and P. H. Wessels.

"Soil Survey o f Wheeler County, Nebraska,"  
U. S. D. A., Washington, D. C., Series 1933, 
No. 5, 1937, Basil Abaskin and F. A. Hayes.

"Soil Survey, Colbert County, Alabama," 
U. S. D. A., Washington, D. C., Series 1933, 
No. 22, Feb. 1939, L. G. B racken  and A. L . 
Gray.

"Erosion and Related Land Use Conditions 
on the Scantic River Watershed, Connecticut- 
Massachusetts,” U. S. D. A., Washington, 
D. C., March 1939, P. H. Montgomery.

"Erosion and Related Land Use Conditions 
on the Watershed o f White Rock Reservoir 
Near Dallas, Texas," U. S. D. A., Washing
ton, D. C., Feb. 1939, Richard M. Marshall 
and Carl B. Brown.

Crops

J  Annual reports of State Agricultural 
Experiment Stations, Colleges, and De
partments of Agriculture are always 
sources of much varied information of 
interest to anyone connected with agri
culture. Among the listings below can 
be found reports from Arkansas, Cali-

Fertilizers

5 In certain parts of the South, the 
rapidity of cotton fruiting is a factor in 
lowering the damage from boll-weevils. 
To determine the effect of fertilizers on 
the rate of cotton fruiting, H. B. Brown 
and H. W. Pope of the Louisiana Ex
periment Station conducted a fertilizer 
experiment involving the use of 92 plots 
and 24 treatments at the Station Farm, 
Baton Rouge. The results of their ob
servations, as well as a review of the 
literature on the subject, have been pre
sented in Louisiana Bulletin No. 306, 
“Effect of Nitrogen, Phosphorus, and 
Potassium in Fertilizers on the Earliness 
of Cotton.” This publication undoubt
edly will be welcomed by all groups 
concerned in beating the weevil and 
securing greater profit from cotton 
growing.

"The Laws o f  Oregon Relating to the De
partment o f Agriculture o f the State o f Oregon, 
Commercial Fertilizers and Lim e, 1939" St. 
Dept, o f Agr., Salem, Oreg., Pam. 3, 1939.

"Fertilizer Experiments with Cotton in the 
Gulf Coast Prairie o f Texas," Agr. Exp. Sta., 
College Station, Tex., 515 Prog. Rp., April 18, 
1938, E. B. Reynolds and R. H. Stansel.

Soils

5 A practical example of localizing in
formation for the grower is employed 
by A. W. Blair of the New Jersey Agri
cultural Experiment Station in his four- 
page Circular 383, “Maintaining Soil 
Fertility in South Jersey.” The easy, 
conversational style which the author 
adopts for relaying his advice, together 
with its presentation in a larger size of 
print, should put the information within 
reach of a greater number of farmers. 
In speaking of fertilizers, Professor
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fornia, Connecticut, Delaware, Florida, 
Hawaii, Indiana, Kentucky, Massachu
setts, and Michigan. In such a range 
of territory, information touching on 
problems peculiar to more localized sec
tions is sure to be obtainable.

"Certain Ecological Factors and the Cotton 
Plant," Agr. Exp. Sta., Fayetteville, Ar\., Bui. 
376, May 1939, Burt Johnson and Cecil H. 
Wadleigh.

"Summary o f Important Research Work 
with Rice, 1927-1938," Agr. Exp. Sta., Fay
etteville, Ar\., March 1939.

"Nineteenth Annual Report, California De
partment o f Agriculture for the Period End
ing December 31, 1938," St. Dept, o f Agr., 
Sacramento, Calif., Vol. XXVII, No. 6, Dec.
1938.

"Bulletin o f the Department o f Agriculture, 
State o f California," St. Dept, o f Agr., Sac
ramento, Calif., Vol. XXVIII, No. 4, April
1939.

"Annual Report for the Year Ending Octo
ber 31, 1938," Agr. Exp. Sta., New Haven, 
Conn., Bui. 421, April 1939.

"Annual Report o f the Director for the Fis
cal Year Ending June 30, 1938," Agr. Exp. 
Sta., Newark, Del., Bui. 214, Nov. 1938.

"1938 Report Cooperative Extension Work 
Agriculture and Home Economics, Report o f 
General Activities for 1938 with Financial 
Statement for the Fiscal Year Ended June 30,
1938," Agr. Ext. Serv., Gainesville, Fla.

“Roses in Florida," Agr. Ext. Serv., Gaines
ville, Fla., Bui. 102 (Bui. 78 revised), May
1939, G. H. Blackmon, J. V. Watkins, and 
W. L. Floyd.

"Report o f the Hawaii Agricultural Experi
ment Station, 1938," Agr. Exp. Sta., Honolulu, 
T. H., May 1939.

"Grasses o f the Hawaiian Ranges," Agr. 
Exp. Sta., Honolulu, T. H., Bui. 82, May 1939, 
L. D. Whitney, E. Y. Hosaka, and J. C. Rip- 
perton.

"Report o f the Director for the Year Ending 
June 30, 1938," Agr. Exp. Sta., Lafayette, Ind., 
J. H. Skinner, Dir., and H. J. Reed, Asst. Dir.

"Jennings County Experiment Field, Report 
o f Progress, 1921-1938," Agr. Exp. Sta., Lafay
ette, Ind., Cir. 244, May 1939, A. T. Wiancko,
G. P. Walker, and Charles Robbins.

"Growth and Flowering o f the Gladiolus, 
Influence o f Certain Morphological and Physio
logical Characteristics o f the Corms," Agr. Exp. 
Sta., Ames, Iowa, Res. Bui. 253, Mar. 1939, 
L. C. Grove.

"Curing and Storage o f Alfalfa Hay," Agr. 
Exp. Sta., Ames, Iowa, Res. Bui. 251, Feb. 
1939, Edwin R. Henson.

“Agricultural Experiment Station of the Uni
versity o f Kentucky, Fifty-first Annual Report 
for the Year 1938, Part 1, Report o f the Direc
tor," Agr. Exp. Sta., Lexington, Ky., Thomas 
P. Cooper, Dir.

"Improving Beef Cattle Pastures on Rice 
Lands," Agr. Exp. Sta., University, La., Bui. 
305, Mar. 1939, Chas. I. Bray.

"The Home Garden in Maine," Agr. Ext. 
Serv., Orono, Maine, Bui. 262, June 1939, 
George F. Warren, Jr.

"Annual Report for the Fiscal Year Ending 
November 30, 1938," Agr. Exp. Sta., Amherst, 
Mass., Bui. 355, Feb. 1939.

"Landscaping the Home Grounds," Agr. 
Ext. Serv., East Lansing, Mich., Ext. Bui. 199, 
May 1939, C. P. Halligan.

"Formulas for Finding Estimates for Two 
and Three Missing Plots in Randomized Block 
Layouts," Agr. Exp. Sta., East Lansing, Mich., 
Tech. Bui. 165, April 1939, William Dowell 
Baten.

"Seventy-seventh Annual Report o f the Sec
retary of the State Board o f Agriculture and 
Fifty-first Annual Report o f the Experiment 
Station from July 1, 1937 to June 30, 1938," 
St. Bd. o f Agr., Lansing, Mich., 1938.

"Hay-crop Silages," Agr. Ext. Serv., Univer- 
stiy Farm, St. Paul, Minn., Ext. Folder 72, May 
1939, H. R. Searles.

"Nutritive Value and Chemical Composition 
o f Certain Fresh-water Plants o f Minnesota," 
Agr. Exp. Sta., Univ. Farm, St. Paul, Minn., 
Tech. Bui. 136, Mar. 1939, J. Wesley Nelson, 
Leroy S. Palmer, Arne N. Wick, W. M. Sand- 
strom, and H. V. Undstrom.

"Growing Sweetpotatoes in the Yazoo-Mis- 
sissippi Delta," Agr. Exp. Sta., State College, 
Miss., Bui. 327, April 1939, E. A. Currey.

"Mississippi Farm Research," Agr. Exp. Sta., 
State College, Miss., Vol. 2, No. 6, The Direc
tor’s Annual Report: Part 3, June 1939.

"Crotalaria," Agr. Exp. Sta., State College, 
Miss., Inform. Sh. 167, Feb. 1939.

"Establishing the Orchard," Agr. Exp. Sta., 
Columbia, Mo., Cir. 202, Mar. 1939, T. J. 
Talbert.

"Suggestions to Tomato Growers," Agr. 
Exp. Sta., New Brunswick, bf. J., Cir. 391, 
Mar. 1939, J. S. Joffe and V. A. Tiedjens.

"Grass Silage, Its Place in Agriculture, How 
to Make It—How to Feed It," Agr. Exp. Sta., 
New Brunswick, H. J., Cir. 386, Mar. 1939,
C. B. Bender and E. S. Savage.

“Timothy Culture,” Agr. Exp. Sta., Wooster, 
Ohio, Bui. 603, May 1939, Morgan W. Evans, 
F. A. Welton ,and Robt. M. Salter.

",Resultado de un Estudio de las Practicas 
Agricolas Usadas en 398 Fincas de Cafe en 
Puerto Rico," Estacion Experimental Agricola, 
Rto Piedras, P. R., Boletin 49, Mayo 1939, J. 
Guiscafre Arrillaga and Luis A. Gomez.

"Wilt-resistant Cotton," Agr. Exp. Sta., Col
lege Station, Tex., 604 Prog. Rpt., May 5, 
1939, P. A. Young.

"Tests o f Corn Varieties and Hybrids in 
Utah," U. S. D. A., Washington, D. C., Bui. 
287, May 1939, R. W. Woodward, D. C. Tin- 
gey, and R. J. Evans.

"Mushroom Casing Soil in Relation to 
Yield," U. S. D. A., Washington, D. C., Cir.
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509, May 1939, Edmund B. Lambert and 
Harry Humfeld.

"New Chrysanthemums," U. S. D. A., 
Washington, D, C., Cir, 528, May 1939, Fur
man Lloyd Mulford.

"Sugar-beet Culture in the Humid Area o f 
the United States," U. S. D. A., Washington, 
D. C., Farmers' Bui. 1637, Revised April 1939, 
J. G. Lill.

"Seed Corn," U. S. D. A., Washington, 
D. C„ Farmers' Bui. 1822, April 1939, Merle 
T. Jenkins.

"The Timothy Crop," U. S. D. A., Wash
ington, D. C., Leaf. 171, Feb. 1939, Morgan 
W. Evans.

"The Native Papaw," U. S. D. A., Washing
ton, D. C., Leaf. 179, Feb. 1939, H. P. Gould.

"Sewage Irrigation as Practiced in the West
ern States," U. S. D. A., Washington, D. C., 
Tech. Bui. 675, Mar. 1939, Wells A. Hutchins.

Economics

5 Fertilizer sales in North Carolina 
during the last half, July-December, 
1938, amounted to 81,220 tons according 
to the mimeographed report by the 
North Carolina Department of Agricul
ture (Fertilizer Sales by Grade in Order 
of Tonnage).

The leading mixtures sold during the 
period were 3-8-3, 2-10-6, 4-8-3, 0-10-4,
4-8-4, 2-9-3, 2-10-4, 0-10-6, and 5-7-5. 
In addition to the 61,654 tons of mixed 
fertilizers sold, sales of fertilizer ma
terials amounted to 19,566 tons. Ni
trogenous materials amounted to 6,311 
tons, phosphatic materials 12,315 tons, 
potassic materials 617 tons, and custom
ers’ mixtures 323 tons.

According to Charles S. Cathcart in 
his New Jersey Bulletin 662, “Analyses 
of Commercial Fertilizers and Ground 
Bone; Analyses of Agricultural Lime, 
1938,” the total tonnage of fertilizers 
sold in the State amounted to 171,721 
tons in 1938. The average composition 
of fertilizers sold in New Jersey during 
1938 was 4.42% nitrogen, 10.41% phos
phoric acid, and 7.56% potash with an 
average selling price of $31.52. This 
compares to 3.37% nitrogen, 9.49% 
phosphoric acid, and 6.27% potash with 
a selling price of $36.32 in 1929. There 
has been a gradual increase in the nitro
gen and potash contents in New Jersey 
fertilizer and an erratic increase in phos
phoric acid.

The Department of Agricultural Eco
nomics of Rutgers University has re
cently published an interesting mimeo
graphed report entitled “Farm Business 
Study of 25 Specialized Vegetable 
Farms in Monmouth County, New Jer
sey, 1937.” The publication was pre
pared by J. W. Carncross, Allen G. 
Waller, and Charles Messer. Accord
ing to Table 1, total acres operated per 
farm were 112 with 85 acres of crop 
land. The real estate investment 
amounted to an average of $14,840, and 
livestock was only $473 with $3,544 
invested in machinery. Crop sales aver
aged $6,906 and sales of livestock and 
miscellaneous items brought the total to 
$7,203. Total expenses^veraged $7,206 
or an average loss per farm of $3. The 
expenses included $2,314 for labor, 
$1,057 for fertilizer, $550 for containers, 
$439 for fuel and oil, and $340 for seed. 
Taxes, insurance, and other expenses, 
including repairs on buildings and 
equipment made up the balance.

“Division o f Chemistry, Annual Report for 
the Calendar Year 1938," Dept, o f Agr., Sac
ramento, Calif., Vol. XXVII, No. 6, Dec. 1938, 
Dr. Alvin J. Cox, Chief.

"Classified Commercial Fertilizer Sales as 
Reported to Date for the Quarter Ended March 
31, 1939," St. Dept, o f Agr., Sacramento, 
Calif., Announcement 32, June 28, 1939, Dr. 
Alvin J. Cox, Chief.

"Monthly Bulletin o f Agricultural Statistics," 
Dominion Bureau o f Statistics, Agr. Branch, 
Ottawa, Ontario, Canada, Vol. 32, No. 367, 
Mar. 1939, R. H. Coats, Dom. Statistician.

"Economic Digest for Connecticut Agricul
ture,” Agr. Ext. Serv., Storrs, Conn., No. 76, 
May 1939.

“Statistical Information Pertaining to the 
Marketing of Agricultural Products in Connec
ticut, 1938,” St. Dept, o f Agr., Hartford, 
Conn., June 1939.

"Quarterly Bulletin, State Board o f Agricul
ture, State Laboratory, Fertilizer, Lime, and 
Seed Report, July-December, 1938, Miscel
laneous January-December, 1938, Issued for 
Quarter Ending December 31, 1938,” St. Bd. 
o f Agr., Dover, Del., Vol. 28, No. 4, 1939.

"Consumption o f Mixed Fertilizers by Coun
ties o f Florida for Month o f May, 1939, as 
Reported by Manufacturers," Com. o f Agr., 
Tallahassee, Fla., Nathan Mayo, Com.

“Consumption o f Fertilizer Materials by 
Counties o f Florida for Month of May, 1939, 
as Reported by Manufacturers," Com. o f Agr., 
Tallahassee, Fla., Nathan Mayo, Com.

"Farm Buildings in Relation to Farm Man
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agement in Indiana,” Agr. Exp. Sta., Lafay
ette, Ind., Bid. 435, Mar. 1939, Lynn Robert
son.

“Economic Study o f Harvesting with the 
Small Combine in Indiana,” Agr. Exp. Sta., 
Lafayette, Ind., Bui. 436, April 1939, J. C. 
Botturn, W. R. Rothenberger, and I. D. Mayer.

“The Cost o f Using Farm Machinery in In
diana,” Agr. Exp. Sta., Lafayette, Ind., Bui. 
437, May 1939, E. L. Butz and O. G. Lloyd.

",Indiana Crops and Livestock,” Agr. Exp. 
Sta., West Lafayette, Ind., No. 165, June 1, 
1939, Robert E. Straszheim and Miner M. 
Justin.

“Farm Economic Facts,” Agr. Ext. Serv., 
Amherst, Mass., Vol. XII, No. 6, June 1939.

“Crop Report for Michigan, June 1939," St. 
Dept, o f Agr., Lansing, Mich., Verne H. 
Church and Cecil J. Borum.

“Farm Business Notes," Agr. Ext. Serv., 
University Farm, St. Paul, Minn., No. 198, 
June 1939.

“Farm Mortgage Loan Experience in Central 
Montana, A Study of the Important Factors 
Associated with Good or Bad Mortgage Loan 
Experience,” Agr. Exp. Sta., Bozeman, Mont., 
Bui. 372, June 1939, Phil S. Eckert and Orlo
H. Maughan.

“The Economic Situation Facing New Jersey 
Vegetable Growers," Agr. Exp. Sta., New 
Brunswick, N. J., Bui. 660, Mar. 1939, John 
W. Carncross and Allen G. Waller.

“Land Use in New York,” Cornell Univ. 
Agr. Ext. Serv., Ithaca, N. Y., Bui. 406, April 
1939, V. B. Hart.

“Quality o f North Carolina Cotton 1928- 
1936,” Agr. Exp. Sta., Raleigh, N. C., Bui. 
323, May 1939, W. B. Lanham, Glenn R. 
Smith, and Ralph H. Raper.

“Ohio Agricultural Statistics, 1937," Agr. 
Exp. Sta., Wooster, Ohio, Bui. 602, Mar. 1939, 
Glen S. Ray, Oakley M. Frost, and P. P. 
W allrabenstei n.

“Department o f Agriculture o f Oregon Bul
letin,” St .Dept, o f Agr., Salem, Oreg., No. 90, 
June 1939.

“Farm Practices and Management in Central 
Pennsylvania,” Agr. Exp. Sta., State College, 
Penna., Bui. 379, May 1939, J. E. McCord.

“Department o f Agriculture-Immigration of 
Virginia,” St. Dept, o f Agr., Richmond, Va., 
Buis. 371 ( y  372, June { y  July 1939.

“Fruit Trees in the Wenatchee-Ok<tnogan 
District, Washington," Agr. Exp. Sta., Pullman, 
Wash., Bui. 369, Feb. 1939, Woodrow W. 
Rufener.

“Cooperative Purchasing in Washington," 
Agr. Exp. Sta., Pullman, Wash., Bui. 371, Mar. 
1939, E. F. Dummeier.

“The Tobacco Industry in Puerto Rico,” 
U. S. D. A., Washington, D. C., Cir. 519, Mar. 
1939, Charles E. Gage.

“Origin and Distribution o f the Commercial 
Potato Crop,” U. S. D. A., Washington, D. C., 
Tech. Bui. 7, Revised April 1939, /. W. Strow- 
bridge.

“How Agriculture, Industry, Labor, and 
Government Can Work Together for a $100,- 
000,000POO Income," U. S. D. A., Washing
ton, D. C., G-95, May 1939.

“Regulations Pertaining to Cotton Marketing 
Quotas for the 1939-40 Marketing Year," U. S. 
D. A., AAA, Washington, D. C., Cotton 307, 
April 29, 1939.

“Marketing Agreement Regulating the Han
dling of Fresh Bartlett Pears, Plums, and El- 
berta Peaches Grown in the. State o f Califor
nia,” U. S. D. A., Washington, D. C., Mar
keting Agreement Series-Agree. 85, A-20, May 
24, 1939.

“Marketing Agreement Regulating the Han
dling o f Tomatoes Grown in the State of 
Mississippi," U. S. D. A., Washington, D. C., 
Marketing Agree. Ser., Agree. 86, A-21, May 
31,1939.

“Marketing Agreement Regulating the Han
dling of Beurre Hardy Pears Grown in the 
State of California," U. S. D. A., Washington,
D. C., Marketing Agree. Ser., Agree. 87, A-22, 
June 16, 1939.

“Order Regulating the Handling o f Fresh 
Bartlett Pears, Plums, and Elberta Peaches 
Grown in the State o f California,” U. S. D. A., 
Washington, D. C., Marketing Orders—Part
936, 0-36, May 29, 1939.

“Order Regulating the Handling of Tomatoes 
Grown in the State o f Mississippi,” U. S. D. A., 
Washington, D. C., Marekting Orders—Part
937, 0-37, June 5, 1939.

“Order Regulating the Handling of Beurre 
Hardy Pears Grown in the State o f Califor
nia," U. S. D. A., Washington, D. C„ Market
ing Orders—Part 938, 0-38, June 16, 1939.

“Determination of Farming Practices to be 
Carried out in Connection with the Produc
tion o f Sugarcane During the Crop Year 1939- 
40 for Puerto Rico, Pursuant to the Sugar Act 
of 1937,” U. S. D. A., Washington, D. C., S. D. 
67, May 9, 1939.

“Determination o f Farming Practices to be 
Carried out in Connection with the Production 
o f the 1939 Crop o f Sugarcane in the Mainland 
Cane Sugar Area, Pursuant to Subsection (e) 
of Section 301 o f the Sugar Act o f 1937,” U. S.
D. A., Washington, D. C., S. D. 68, May 10, 
1939.

“Handling of Excess-quota Sugar in the 
Continental United States," U. S. D. A., Wash
ington, D. C., G. S. R. Series 2, No. 5, May 24, 
1939.

“Income Parity for Agriculture, Part 111.— 
Prices Paid by Farmers for Commodities and 
Services, Section 5.—Index Numbers of Prices 
Paid by Farmers for Commodities 1910-38," 
U. S. D. A., AAA, Washington, D. C., May
1939.

“Car-lot Shipments o f Fruits and Vegetables 
by Commodities, States, and Months (Includ
ing Boat Shipments Reduced to Car-lot Equiva
lents), Calendar Year 1938,” U. S. D. A., 
Washington, D. C., Mar 1939.



To supply information on agricultural research in other countries, titles and a few descriptive remarks 
of principal articles in the two magazines “Die Ernahrung der Pflanze,n published in Berlin, Germany, 
and “La Potasse,*’ published in Mulhouse, France, are given here. Due to space limitation, only articles 
of general fundamental interest are given, although both magazines contain other articles of local interest 
and abstracts of outstanding articles in other publications.

Die Ernahrung der Pflanze, 
June 1939, Vol. 35, No. 6

A S o i l  M a p  o f  G e r m a n y . By H.
Stremmc, Danzig.

Soil scientists of Europe are cooperat
ing in the preparation of a unified soil 
map of Europe, and this map of Ger
many is a unit of the larger continental 
map. Dr. Stremme states that the basis 
of the map is biogenetic, giving consid
eration to vegetation relief, water, rock, 
and cultivation as factors in soil forma
tion. The term vegetation is broadened 
to include effects of animal and micro
biological life. Five principal groups of 
soils are recognized, based on the factors 
mentioned. These groups are termed 
vegetation soils, wet soils, rock soils, 
hilly soils, and artificial soils. The sub
divisions within these groups and with
in intermediate groups are given dia- 
grammatically. A discussion of the 
groups and descriptions of soils, to
gether with a comparison of this classi
fication system to that used in North 
America clearly explains the basis of 
European soil mapping.

S a x o n y ,  a n  E x c e l l e n t  F ie l d  f o r  S o il

R e s e a r c h . By F. Kertscher, Dresden,
Germany.

This is mainly a discussion of the de
velopment of a soil-testing service in 
Saxony. The Neubauer method is used 
to test the soils, the experiment station 
in Dresden testing some 25,000 soil 
samples a year. Dr. Neubauer, who is 
director of this experiment station states

that the great variability of the soils in 
the State was one of the big factors in 
enabling him to develop his rye seed
ling test to such a satisfactory degree.

The author discusses the efforts of 
German farmers to increase their pro
duction to the highest possible degree, 
and the necessity of giving constant at
tention to the fertility of the soil. Such 
heavy drain on the nutrient supply 
would soon deplete the soil if care was 
not taken to test the soils from time to 
time to see whether the nutrient supply 
was being maintained. The great im
portance of proper soil sampling is 
stressed, and the desirability of training 
workers in sampling technique is ad
vanced. The value and limitations of 
the information gained from the Neu
bauer or other soil-testing methods are 
briefly discussed.

T h e  D e v e l o p m e n t  o f  P o t a s h  C o n 
s u m p t i o n  in  S a x o n y . By A. Muller,
Dresden, Germany.
The author gives data on the use of 

potash in Saxony, comparing usage with 
other sections of Germany. In 1914, this 
State used about 14.5 pounds of actual 
potash per acre, about the same as the 
average for all Germany. During the 
twenties, the usage in Saxony increased 
rapidly, much more so than for the rest 
of the country, reaching a high point of 
about 32 pounds per acre. Following a 
recession in the early thirties, potash 
consumption increased rapidly in both 
Saxony and Germany as a whole, with 
average usage 39.5 pounds and 35.5 
pounds per acre respectively for 1938.
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T h e  U s e  o f  P o t a s h  F e r t i l i z e r  o n

B u s h  B e a n s . By K. Boshart, Miin-
chen, Germany.

Information on the use of fertilizers 
on beans is of great importance to the 
grower, since this crop is highly suscep
tible jto fertilizer burn. Several years’ 
work on a sandy soil very low in organic 
matter showed that potash fertilizers 
were not able to exert a beneficial influ
ence unless manure also was used. 
When the beans were grown on soil not 
containing the nodule organisms, the 
fertilizer was ineffective in a manner 
similar to a lack of manure, while when 
the seed was inoculated, the beans re
sponded well to higher applications of 
fertilizer. Further experiments showed 
that the highest rate of potash applica
tion gave the highest yield and net 
profit. This fertilization consisted of 
45 pounds of nitrogen, 80 pounds of 
phosphoric acid, and 145 pounds of pot
ash per acre. The fertilizer was applied 
broadcast before seeding, except for 
some potash top-dressing applications. 
Applying the potash as top-dresser gave 
slightly better yields in some cases. In 
a comparison of the muriate and sul
phate forms, the latter usually gave bet
ter results. The author does not believe 
it is a matter of the sulphate or chloride 
radical being more or less beneficial to 
the bean, since the ammonium salts 
with the same radicals are about equal 
in their action on beans. He believes 
it may be due to the impurities in the 
muriate, which contained 40% actual 
potash.

T h e  N u t r i t i o n  o f  t h e  A p p l e  T r e e .
By M. A. Bla\e, G. T. Nightingale,
and O. W. Davidson, New Bruns
wick, New Jersey.

This is a review of Bulletin 626 of the 
New Jersey Agricultural Experiment 
Station. The careful technique em
ployed in carrying on this work is de
scribed. The effects of the different 
nutrients or the lack of one of them on 
the root development, top growth, and 
appearance of the leaves of the young

trees are shown by illustration and given 
in the text in some detail. A table sum
marizes the growth data for the differ
ently fertilized trees. The lack of any 
of the nutrients was very unfavorable, 
best results being produced by a com
plete fertilization.

W e e d s . By M. Zehentner, Berlin, Ger
many.

This article gives a short description, 
growing habits, and control of three 
weeds, the spear thisde, meadow saf
fron, and bog horse-tail. They are also 
illustrated.

O b s e r v a t io n s  o n  A l p i n e  P a s t u r e s . 
By L. Tschumi and J. Stale, Lau
sanne, Switzerland.

Experimental work was undertaken 
to determine whether commercial ferti
lizers could be used to improve the con
dition of Alpine pastures. Various types 
of farm manures have been used in the 
past, but these have not maintained the 
pastures, and they became weedy. Phos
phate, potash, and nitrogen fertilizers, 
alone and in combination, were tried at 
several locations. The combination of 
phosphate and potash was very effective 
in increasing the yield of forage and in 
increasing the mineral and protein con
tents of the plants. In some cases, com
plete fertilizer was best. In a test of the 
effect of a complete fertilizer on the 
botanical composition of the pasture, 
the legumes were about tripled, with a 
corresponding decrease in weeds, com
pared to the unfertilized area. The pro
portion of grasses was increased slightly.

T h e  E x c r e t io n  o f  N u t r i e n t s  b y  P l a n t  
L e a v e s . By H. H. Muller, Germany.

In this literature review, the work of 
several workers on the excretion of nu
trients by leaves is briefly discussed, 
and the experiments of van Schreven 
of The Netherlands are summarized. 
Various experimenters had observed 
that the total amount of a nutrient con
tained in a plant frequently was less
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at maturity than during the growing 
season. A part of the loss was attributed 
to washing of the nutrients out of the 
leaves, but a large part was thought to 
be due to migration of the nutrients 
back to the soils through the roots. 
Work is quoted which indicates that 
very little movement takes place under 
the latter category, since plants grow
ing in protected locations, where no 
water runs over the leaves, show prac
tically no loss of nutrients. The work 
of van Schreven shows that rather large 
quantities of nutrients are lost by the 
leaves when they are subjected to pro
longed washing with water. In a case 
of sugar beet leaves, the loss of potash 
in this way that could be measured dur
ing the three summer months amounted 
to almost 24 pounds per acre. This was 
followed rather closely by sodium, with 
rapid falling off for calcium, magne
sium, phosphorus, manganese, and iron, 
the amounts of the latter three being 
very small. The actual washings from 
the leaves were even greater than these 
values, since all the water running off 
the leaves could not be recovered. A 
washing of short duration had little 
leaching effect on the leaves. Attention 
is drawn to the significance of these 
findings in connection with the collec
tion of leaf samples for analysis to de
termine mineral content. Continued 
rains will have an important effect on 
the contents, although short washings 
in the laboratory introduce practically 
no error.

S y m p t o m s  o f  F u n c t io n a l  D i s t u r b 
a n c e  in  R ed  C u r r a n t  B u s h e s  D u e

t o  U n b a l a n c e d  M in e r a l  N u t r i t i o n .
By M. P. Lohnis, Germany.
Observations on red currants had 

shown that potash deficiency and chlo
ride injury symptoms were in some re
spects similar. Further work was in
augurated to differentiate more closely 
these sets of symptoms. Chloride in
jury begins with a rusty brown discolor
ation of the tip of the leaf, followed by 
desiccation. Individual spots gradually 
enlarge until the entire tip is included.

The browning thus does not run paral
lel to the leaf margin, as is the case with 
potash deficiency. The color of the dis
coloration is not so characteristic as is 
its form and position. Small amounts 
of chlorine in combination with potas
sium or calcium were beneficial, but 
combined with sodium were not bene
ficial. Boron deficiency, in contrast to 
potash deficiency, affects the youngest 
leaves. This is thought to be due to its 
lack of mobility in the plant. Sulphur 
injury could not be induced.

S o i l  A n a l y s is  as a B a sis  f o r  F e r t i l i z e r

A d v is o r y  W o r k . By H. Neubauer,
Dresden, Germany.
Since the German government has 

decided to use the Neubauer rye seed
ling method for making recommenda
tions for phosphate and potash fertiliza
tion, the author prepared a semi-popu
lar article describing the basis of the 
method, and how he arrives at the limit
ing values designating whether or not 
fertilizer is needed. The amount of soil 
used in the test is 100 grams, and the 
results of the analysis are expressed in 
milligrams, or parts per hundred thou
sand. It is assumed the plant can for
age through about 8 inches of soil, 
which with a volume weight of 1.5, 
would weigh about 3 million kilograms. 
Thus each milligram of nutrient shown 
by the test represents 30 kilograms in 
a hectare of soil to normal depth. Ex
perimental work has shown what part 
of the total available potash the plant 
can use during a season, this foraging 
power varying with kind of plant. It is 
considered that barley can use 12%  of 
the available potash in one season, 
wheat 15%, potatoes 25%, beets 33%, 
oats, rye, red clover, rape, alfalfa, and 
grasses 20%. Barley can use 20% of 
the available phosphoric acid present, 
while other plants can use 33%.

The limiting value to determine 
whether or not fertilizer should be ap
plied is influenced by the yield expected, 
since this will determine how much nu
trient the plants will use. For example, 
if a barley yield of 70 bushels is nor
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mally expected from a soil, 85 kilograms 
of potash per acre will be required by 
the grain and straw, and the limiting 
value of potash that should be present is

calculated as follows: 85 • - jy  • -r^=24.

For phosphoric acid of which the crop 
would need 35 kilograms per hectare, 
the calculation would be as follows:

35 • -^r- * — — 6. Thus the Neubauer 
20 30

test for the soil should show 6 mg phos
phoric acid and 24 mg potash, and if 
the results are lower, a fertilization 
should be added in proportion to the 
deficiency. In addition to nutrient re
moval by the crop, the volume weight 
of the soil, and the foraging power of 
the plant are factors, as brought out by 
the formula.

The basis of soil management, and 
fertilization in German agriculture is 
the replacement of the nutrients re
moved by the crop, and if the fertility 
of the soil is not up to the desired level, 
even more than crop removal will be 
applied for a time. Dr. Neubauer groups 
soils on the basis of his test in the fol
lowing manner: less than 15 mg potash 
and 4 mg phosphoric acid, poor in these 
nutrients, 15-26 mg potash and 4-7 mg 
phosphoric acid, moderately well sup
plied, and well supplied if more than 
these amounts are found to be present.

La Potasse,
May/ Ju n e 1939, Vol. 13, No. 121

G r e e n  M a n u r e  a V a l u a b l e  S o u r c e  o f

H u m u s . By L. Audidier, France.

With the reduction of sheep and cat
tle herds due to lack of favorable pastur
age, farmers are faced with the problem 
of reduced supplies of barnyard manure 
for their cropped fields. The most im
portant part of the manure for the soil 
is its content of organic matter, which 
on decomposition supplies humus to the 
soil. The humus is so effective in im
proving the general properties of a soil 
that attention must be given to its main
tenance. The use of green manure

offers itself as a substitute for manure. 
This is the growing of a crop for plow
ing under before it is mature. A green 
manure crop adds large quantities of 
organic matter to the soil; it tends to 
concentrate near the surface of the soil 
quantities of easily assimilable plant nu
trients, which the roots of the crop have 
gathered from the soil, sometimes from 
a considerable depth; the roots of the 
green manure crop tend to open chan
nels in the soil in which roots of the 
regularly grown crops can go; and if 
legumes are grown as the green manure, 
they add considerable quantities of ni
trogen to the soil from the air. This 
property of fixing nitrogen makes le
gumes favorite plants to use for green 
manure. The Belgian Institute for the 
Improvement of the Sugar Beet has 
found that turning under vetch will add 
to the soil 45-120 pounds of nitrogen 
per acre.

Green manure crops fall into two 
general classes, those planted in the 
spring and those planted in the sum
mer. Included in the former are red 
clover, hop trefoil, and alsike clover. 
The summer-seeded crops include win
ter vetch, peas, horse beans, crimson 
clover, and lupine. If these crops are 
to develop favorably and be in a posi
tion to fix nitrogen from the air, they 
must be well supplied with phosphate 
and potash. The author recommends 
350 pounds of superphosphate or 135 
pounds of bicalcic phosphate and 180 
pounds of muriate of potash per acre 
as fertilization for the green manure 
crop. He states that if all the fertilizer 
is not used by the crop to be plowed 
under, it will be in the soil for the fol
lowing crop, along with the nutrients in 
the crop turned under. A table pre
pared by the above named Belgian In
stitute giving the rate and depth of seed
ing, yield of green matter likely to be 
produced, and nitrogen contained in the 
above-ground part of the plant (usually 
considered as being the part fixed from 
the air) for the various legumes men
tioned, and mixtures of them, has been 
included.
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T h e  E n s il a g e  o f  G r e e n  F o r a g e . By 
G. Courtois, France.

The ensiling of green forage in either 
stacks or pits is discussed. Directions 
for making good silage are given in 
some detail.

T h e  T r e a t m e n t  o f  C h l o r o s is  D u e  t o  
L i m e . By /. L. Vidal and J. Lafon, 
France.

In some sections of France where the 
soils are highly calcareous, growers fre
quently are troubled with a chlorosis or

yellowing of plants. This is caused by 
an alteration in the chlorophyll, or green 
coloring matter in plants, due to the 
effects of lime. The lime causes the 
iron to change from a soluble to an in
soluble form, and thus becomes unavail
able to the plants. The authors propose 
to correct the situation by making a so
lution of ferrous sulphate and mixing 
with it citric acid. The latter keeps the 
iron compound from oxidizing and be
coming unavailable to the plants. This 
solution is painted on pruning wounds, 
sprayed on leaves, or placed in a trough 
around the trunk.

Some Fundamentals of Soil Management
(From page 14)

ones. Furthermore,  well-nourished 
plants have large, wide-spread root sys
tems that serve to bind the soil together 
and thus to hold it against washing. In 
addition limed and well-fertilized soils 
are in themselves resistant to erosion.

Recommended Practices

To sum up, it may be urged that the 
following old-fashioned soil-manage- 
ment practices are absolutely essential 
today.

1. Liberal, regular, frequent addi
tions of organic matter to the soil by 
all feasible means.

2. Use of nitrogen and potash where- 
ever crops produce a profitable increase 
from their use.

3. Liberal applications of phosphorus 
on all soils deficient in this element.

4. Use of one or more of the trace 
elements wherever a shortage of any 
of them is known to exist.

5. Thorough tillage, including seed
bed preparation, and cultivation for 
complete control of weeds.

6. On sloping lands all tillage opera
tions on the contour in humid areas. In

dry areas, across the direction of the 
prevailing winds.

7. Planting and tillage of all inter
tilled crops and seeding of small grains, 
millet, sudan grass, cowpeas, and soy
beans on the contour on all sloping 
erodible lands.

8. Alternating intertilled crops, such 
as cotton, tobacco, potatoes, corn, and 
beans in narrow contour strips with 
close-growing crops, such as grass and 
leguminous hay crops, separate or 
mixed but preferably mixed, and small 
grains, preferably winter grains.

9. Protecting long slopes with diver
sion ditches for collecting and carrying 
water off slopes to a safe disposal area. 
Terracing slopes for precisely this same 
purpose, particularly in areas of high- 
intensity rainfall and of soils with a 
low-infiltratiori ratio. In highly erosive 
situations strip-cropping on terraced 
land.

10. Protection for steeper slopes by 
seeding them to long-term meadow or 
pasture mixtures of grasses and legumes.

11. Return to forest of all sloping 
land not really needed for other pur
poses.
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Animals Recognize Good Soil Treatment
( From page 21)

T h e fine pedigree o f  th is  J a c k  co u ld n 't overcom e th e m in eral defi
c ien c ies  in  th e  ra tio n  lim ited  to  cro p s grow n on an u n treated , 

m in e ra l-d e fic ie n t so il.

The animals confined 
to our farms are exer
cising the best of their 
judgment to make good 
use of their feed and 
are pointing out, when
ever possible, that the 
feed is better as the soil 
fertility is higher. So 
far, they have pointed 
to lime and to phos
phates as essential in 
making the feed better 
to their taste, and doubt
less, to their more effec
tive growth, milk pro
duction, and other body 
functions. As fast as we 
set conditions that will let them demon
strate that they can pass even better 
judgment than we can, they may point 
to other fertility items in which our

soils are deficient for best feed pro
duction. Given a chance, our animals 
may teach us to appreciate our declin
ing soil fertility.

Portable Seed-cleaning Is Profitable
(From page 12)

possible only by the volume the ma
chine is able to reach during the season.

Some stationary cleaning plants have 
been installed in the area in the past, 
but their operations were not success
ful, largely because it was impossible to 
get the farmers to bring their seed in 
more than a week or 10 days before 
planting time. The short period during 
which this equipment -was in use so 
limited the season’s operations that this 
stationary set-up was not successful in 
servicing the seed grain or making 
operation expenses.

The portable units start out from 6 
to 8 weeks before seeding time and, by 
going direct to the farm to do the work, 
have lengthened the season of opera
tion to a point where they can operate 
profitably on a bushel charge that is in

most cases lower than that charged by 
the stationary operator. It has been 
found that when growers become accus
tomed to this service they are glad to 
take advantage of it early in the sea
son, as has been proven by the 7 years 
of operation in the lower Wabash Val
ley, where each year y$ of the wheat 
seed sowed is serviced by this type of 
equipment. Stinking smut has been 
completely eliminated from wheat in 
this area by treating the seed in those 
communities where infestations were 
found.

The portable unit complete weighs 
about as much as 40 bushels of wheat. 
It is much more convenient and eco
nomical to move the equipment to the 
seed than to move the seed in to a cen
tral point.
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Minor Element Fertilization 
of Horticultural Crops

(From page 19)

acter of the foliage occurring on the 
plant. These are only a few of the 
recommended uses of minor elements 
in Florida horticulture.

The recommended use of the so- 
called “minor elements” would be a 
long task if all the Southern States were 
to be considered. To discuss the sub
ject from this direction would require a 
complete description of the symptoms 
that occur when the quantity of certain 
elements other than nitrogen, phos
phorus, and potash is so limited in 
amount or so unavailable to the plant 
that the nutritional needs of the plant 
are not met. This information may be 
secured from technical journals and ex
periment station bulletins far more ac
curately than it could be presented here.

However, the work that has been 
done in the South indicates very dis
tinctly that the problems created by the 
discovery that elements other than nitro
gen, phosphorus, and potash are of 
major importance in producing crops 
are innumerable and of the utmost im
portance. The effects of fertilizing with 
minor elements will have a profound 
effect on the experimental work with 
horticultural crops. This group of 
problems I wish to call to your atten
tion, with the hope that it may bring 
assurance that they are not as serious 
as they appear to be.

How widely the fact is recognized 
that insufficient magnesium, manga
nese, copper, zinc, and boron for the 
adequate nutrition of the plant can 
nullify the results of an otherwise care
fully planned fertilizer, cover-crop, or 
other similar test I do not know, nor do 
I know how many plant breeders and 
horticulturists are considering minor 
element fertilization of importance in 
their particular activities. I do know 
that, if a worker in any phase of hor
ticulture will critically review the litera

ture, he will observe that minor element 
studies are not a fad but are of so much 
importance that one is even hesitant to 
indicate the response that has been se
cured from their use.

Certainly, it is not a wise man who 
would attempt to foretell the future, 
but I am firmly convinced that any per
son working with horticultural crops, 
whether that work be fertilization, plant 
breeding, variety testing, cultural, or 
pathological, can no longer neglect to 
recognize the importance of the minor 
elements. In fact, it is amazing that 
the lack of such small quantities of 
materials can create such havoc; or, if 
we. desire to be optimistic, how much 
good can be created by such small quan
tities of relatively cheap materials. Not 
only must the horticulturist examine his 
future program of work, but much of 
the work already done will have to be 
critically reviewed.

Progress of Tung Oil

Since rather strong accusations have 
been made against certain types of 
work, I think probably it would be well 
to take time to present some reasons 
for these accusations. Along the Gulf 
Coast, horticulturists are quite inter
ested in watching the growth of the 
tung-oil industry. The growth of this 
industry is very closely correlated with 
the growth of the tung-oil tree. The 
acreage planted to this crop expanded 
quite rapidly during the years 1930 to 
1933. Some of these commercial groves 
were made on soil having a high con
tent of phosphate; the young trees grew 
rapidly for several years and then began 
to die. I will not attempt to describe 
the progressive stages of decline. It is 
sufficient here to report that many of 
the trees ultimately died unless supplied 
with zinc. Detailed description of the
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plant, recommended treatments, and 
other experimental data on this problem 
are reported in Florida Agricultural 
Experiment Station Bulletin 273 by 
Harold Mowry and A. F. Camp. The 
conclusion we wish to draw from this 
work is that any fertilizer test conducted 
with this crop would simply have re
sulted in death of the plant unless, by 
chance, one of our fertilizing materials 
contained zinc as an impurity. Of 
course, this is an extreme case.

A Potash Experiment

Allow me to present one more case 
from our Experiment Station. At the 
Lake Alfred Citrus Station, an experi
ment was started to test the relative 
value of 3, 5, and 10 per cent potash 
when' used in fertilizer mixtures for 
oranges. No decided differences from 
applying the varying quantities of pot
ash could be statistically measured. 
However, it was noticed that the foliage 
of the trees in all treatments was ab
normal. Zinc, copper, and manganese 
had been found in various soils of the 
State to correct certain definite types of 
abnormalities in leaves, so it was logical 
for the worker to determine if the 
chlorotic type of growth could be cor
rected by the addition of these mate
rials. They were applied and it was 
soon evident that, even when these 
three materials were added, the growth 
of the tree was not normal. Beginning 
3 years ago, magnesium was applied. 
The response was remarkable. There 
was evidently an acute need for magne
sium. Those trees which have received 
sufficient magnesium and the other nec
essary minor elements are now showing 
normal growth, increased vigor and 
productivity. Is it too much to expect 
that now the differences from the vary
ing amounts of potash may appear?

Both of the examples mentioned are 
extreme cases, but by no means are 
they isolated cases. Fertilizer tests were 
conducted for years on soil now known 
to show constant response when man
ganese is applied; other tests have been 
conducted on soils now known to be

deficient in boron, magnesium, and zinc 
respectively. Many of you know of the 
paper at Richmond that reported more 
response from 3 pounds of borax than 
from 1,000 pounds of fertilizer when 
applied to Narcissus. Fertilizer tests or 
experiments are not the only ones to be 
influenced by the insufficiency of cer
tain plant nutrients.

Mr. Blackmon of the University of 
Florida Agricultural Experiment Sta
tion has conducted some extremely in
teresting and valuable work with cover 
crops in pecan groves. Results from 
these tests are published in Experiment 
Station Bulletin 297. Later work by 
Mr. Blackmon has shown that pecan 
trees not showing rosette are benefited 
by the application of zinc. This was 
done on the same soil type as that on 
which the cover-crop work was con
ducted. Recalling some of the earlier 
work with citrus Frenching, pecan ro
sette, and other similar troubles which 
showed that a partial correction of these 
troubles might be secured from organic 
materials, one begins to wonder if the 
cover crop may be a source of zinc and 
other minor elements. If this is so, 
certainly our selection of cover crops 
could be made more wisely. But more 
important, it seems to me, would be to 
determine the effects of cover crops if 
the variable of zinc deficiency were 
eliminated.

Testing New Varieties

One routine task of every horticul
tural department is the testing of newly 
introduced varieties and, within recent 
years, this has included the development 
of new varieties. Horticulturists have 
for years recognized the fact that it is 
necessary to control all possible variables 
in conducting such work. A deficiency 
of iron, copper, magnesium, or manga
nese is apt to be as important a variable 
as soil type, moisture, length of day, 
temperature, disease, or insects. There 
is evidence that suggests a varietal re
sponse to deficiencies of minor elements. 
This varietal response was first observed 
by the writer on a series of soil acidity



plots at the Cornell University Long Is
land Research Farm. Snowball cauli
flower grown on plots having a low pH 
value developed a condition known as 
whiptail; the variety Erfurt, grown on 
the same plots, was normal.

Certain sweet corn varieties were 
grown in soil subsequently found to be 
deficient in zinc. Many of the varieties 
failed to produce any crop, although 
other varieties produced a satisfactory 
crop. Zinc was applied to the soil and 
the same varieties again grown. This 
time the variety that failed to produce 
a crop in the first year now produced 
quite satisfactorily when compared to 
any variety in the test. These observa
tions are indicative, but the recent work 
reported by B. R. Fudge in University 
of Florida Agricultural Experiment 
Station Bulletin 331 emphasizes the 
fact that there is a distinct difference 
in the susceptibility of varieties of grape
fruit to magnesium deficiency. Dr. 
Fudge shows that the variety Marsh 
Seedless will not show bronzing (mag
nesium deficiency) as quickly as will 
the varieties Duncan, Walters, or Ex
celsior. He shows that the difference 
is due to the magnesium removed in 
the seed of the seedy varieties Duncan, 
Walters, and Excelsior. Dr. Fudge 
recommends the application of magne
sium to correct bronzing. I have no 
doubt that the plant breeder could see 
another solution, that is, the develop
ment of additional varieties without 
seed, suitable for Florida conditions.

These few observations on the appar
ent difference in response of varieties 
to deficiencies of certain elements, I be
lieve, are enough to indicate to the plant 
breeder and horticulturist that it is as 
important for him to recognize nutri
tional factors, as well as physiological 
and pathological ones in the develop
ment and testing of varieties.

There is another phase of work that 
I believe should be carefully reviewed, 
although I am frank to admit that the 

. evidence here is not, in my estimation, 
particularly strong. However, it was 
only a few years ago that pathologists 
were searching for the organism re
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sponsible for troubles now recognized 
as nutritional deficiencies. Is there a 
possibility that, by correcting nutritional 
deficiencies in plants, we will prevent 
the occurrence of certain pathogenic 
troubles? Or will the adequate nutri
tion of the plant assure the organism 
a balanced diet and thus increase the 
amount of disease? Probably both will 
occur, depending upon the type of or
ganism involved. But, forgetting patho
genic disorders, there are unquestion
ably many physiological disorders that 
may be caused by the lack of certain 
elements necessary for the nutrition of 
the plant. To name just a few, we have 
tomato puff, white heart of watermel
ons, blossom-end rot of tomatoes and a 
similar trouble on peppers, skin crack
ing on sweet potatoes, skin blotch on a 
number of fruits and vegetables, and a 
host of others.

Further Research Needed

I believe that sufficient evidence has 
been presented to indicate that horti
cultural research will be greatly in
fluenced by the research with minor 
elements. If the problem is so impor
tant, what is to be done about it? That 
is the question I wish some one of you 
would answer for me. There are cer
tain things that can and should be done. 
Up until the present time few deficien
cies have been found where they could 
not be Seen. In other words, the defi
ciency appears in the form of abnormal 
growth before any attempt is made to 
find its presence. In fact, at present, 
there is no way that I know of to deter
mine accurately whether or not there is 
a sufficiency of the various materials 
available in the soil to provide ade
quately for the needs of the plant.

It is true that we are rapidly ap
proaching the solution of this problem 
with certain elements, but it will be 
some time in the future before this is 
done for all plants on all soil types. It 
is impossible for research workers to 
attempt to correct deficiencies on ex
perimental plots unless deficiencies have 
been observed, inasmuch as many of

41
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these minor elements are toxic as well 
as beneficial. Thus I feel that it is 
vitally important for horticulturists to 
describe and report accurately abnormal 
growth of any type occurring in any of 
their experimental work; if possible the 
plants showing abnormal growth should 
be photographed, in color whenever this 
can be done. This means the reporting 
of plants affected by disease as well as 
those showing physiological disorders.

There is one more important item 
that the horticulturist should note, and 
that is the soil type that the crop is pro
duced on. Soils men are finding that 
there is a definite correlation between 
the soil type and the availability to the 
plant of certain mineral nutrients. Not 
only should the soil be classified, but 
the treatment of that soil should be 
carefully noted.

It appears that I have taken quite a 
long time to say that (1 ) the growth

(particularly abnormal growth) of any 
plant on experimental plots should be 
carefully described; (2 ) that the soil on 
which the crop is produced should be 
accurately classified and a description 
of it given; and (3 ) that the treatments 
and materials used be described. How
ever, I wished to bring all the emphasis 
I possibly could on these points, because 
I believe that they are exceedingly im
portant, not only to our own stations 
but to workers in other stations. I 
trust no worker will abandon a series 
of fertilizer plots or any other experi
mental work because he feels that a 
deficiency may be present, but at the 
same time, I trust that every experi
mental worker with horticultural crops, 
irrespective of the type of work, will be 
awake to the fact that his results may 
be influenced by small quantities of 
some particular element.

The Use of Potash on Idaho Soils
(From page 18)

ments in other States have shown that particularly phosphate. Results obtained
the largest increased yields are obtained in numerous fertilizer demonstrations
from the application of potash in combi- in which these crops were used as test
nation with other fertilizer materials, crops are presented in table 7.

T a b l e  5 .— R e s u l t s  O b t a in e d  i n  1937  fr o m  F e r t il iz e r  A p p l ic a t io n s  M a de to  
B a r l e y  P l a t s  a t  t h e  S a n d po in t  B ran ch  S ta tio n  *

Treatment

Yield Grain Plus Straw Yield Grain

Per Acre Increase Per Acre Increase

Tons % Bu. %
Check Average 1.85 43.5
NaNO»...................... ................... 2 .57 39 56.1 29
(NHOsSO*..................................... 2.16 17 49.6 14
P ..................................................... 1.85 1 43.1 - 1
K .................................................... 1.42 - 2 3 37.8 - 1 3
N P ................................................. 2.61 41 58.2 34
N K ................................................. 2.81 52 65.2 50
P K ................................................. 1.90 3 48.2 11
N P K ............................................. 2 .57 39 62.6 44
Gypsum....................................... 1.68 - 9 45.6 5
Manure........................................ 2 .16 17 53.0 22

* Annual report of the University of Idaho Branch Station at Sandpoint, Idaho, 1937.
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T a b l e  6 .— R e s u l t s  o f  O n io n  F e r t i l i z e r  D e m o n s t r a t io n  in  S o u t h w e s t e r n  I d a h o

Yield Grade

Treatment
Per
Acre

In
crease 3  in. + 2 -3  in. Culls

Check......................................................
Sacks
6 0 0 .7

% %
5 1 .5

%
2 4 .4

%
2 4 .1

2 5 #  (NH<)2SO« ]
173# Ammonium Phos. 1...................... 6 8 4 .8 1 7 .9 4 1 .0 3 1 .3 2 7 .7
175#  KiS0 4 J
Check...................................................... 5 6 1 .1 4 9 .4 3 0 .3 2 0 .3
200#  TSP \ 7 2 9 .4 2 9 .6 4 8 .6 2 5 .3 2 6 .1
175#  K1SO4 f
Check...................................................... 5 6 4 .4 4 2 .8 2 7 .5 2 9 .7
200#  TSP............................................... 7 1 4 .5 2 6 .6 2 5 .5 3 2 .8 4 1 .7

T a b l e  7 .— R e s u l t s  O b t a in e d  in  F e r t il iz e r  D e m o n st r a t io n s  on  I r r ig a t e d  S o il s  
A l f a l f a , B e e t s , P o t a t o e s , an d  P e a s  w e r e  t h e  T e s t  C r o p s  D u r in g  1 9 3 5 -3 8

• Increase Due to Treatment

Crop
P tO , P20 6-K20 n -p 2o 8 n -p 2o 8- k 2o

No.
of

Plats

In
crease

Per
cent

No.
of

Plats

In
crease

Per
cent

No.
of

Plats

In
crease

Per
cent

No.
of

Plats

In
crease

Per
cent

Alfalfa 22 1 8 .2 22 1 7 .7
Beets..................... 14 2 5 .3 14 1 4 .9 14 2 4 .4 14 1 4 .9
Peas...................... 11 9 .6 11 1 2 .4 8 1 2 .4 8 3 .7
Potatoes............... 7 7 .5 7 6 . 4 6 3 1 .8 5 2 1 .7

The ratio of nitrogen to phosphate 
(P 2O0) used in these demonstrations 
varied from 1-3 to 1-5. The ratio of 
phosphate (P 20 5) to potash (K zO) 
varied from 1-1 to 3-1. The ratio of 
N-P-K (N-P20 6-K20 )  in the complete 
fertilizers varied from 1-3-1 to 1-3-3.

The application of phosphate alone to 
alfalfa and beets has proven most profit
able in Idaho. Application of potash 
alone to alfalfa in a few fields in south
western Idaho has produced profitable 
increased yields. The application of 
nitrogen plus phosphate has produced 
larger increased yields of beets than 
have applications of phosphate plus pot
ash. There are special soil conditions 
under which different responses from

those shown in the above table are 
obtained. The past management of a 
soil has a great effect on the response 
which may be obtained with various 
fertilizer materials.

A series of 17 fertilizer demonstra
tions using potatoes as the test crop 
were conducted in south central and 
southeastern Idaho in 1932.1 The treat
ments used included phosphate alone, 
nitrogen plus phosphate, and a 5-20-10 
complete fertilizer. The net profit per 
acre from each treatment was $3.74, 
$3.10, and $0.51 respectively. These 
demonstrations were conducted on soils 
ranging from sandy to clay loams. The

1 Fertilizer Trials in the Potato-growing Dis
tricts of Idaho by G. R. McDole.
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T a b l e  8 . R e s u l t s  O b t a i n e d  in  A l f a l f a  F e r t i l i z e r  D e m o n s t r a t i o n s  C o n d u c t e d  
a t  C a l d w e l l  S u b s t a t i o n  D u r i n g  1937-1938*

Yield 1937 Yield 1938
Ave.

Treatment
Per

Acre
Increase 
Due to 

Treatment
Per

Acre
Increase 
Due to 

Treatment

Increase 
for 2 
years

Average of 7 checks......................
Tons
5.82

Per Cent Tons
6 .98

Per Cent Per Cent

125# Sodium N itrate....................
125# Treble Superphosphate. . . 
200# Gypsum.............................

5 .31
5 .63
5 .70

- 8 . 7  
- 3 . 3  
- 2  1

6 .42  
6 .78
6 .43
5 .97

- 8 . 0
- 2 . 7
- 7 . 9

- 1 4 .4

- 8 . 4
- 3 . 0
- 5 . 0

- 1 4 .4
125# Sodium Nitrate \ 
125# Treble Superphosphate/'' 5 .82 0

125# Sodium Nitrate 1 
100# Potassium Chloride/.......... 6 .45 10.8 7 .17 2 .7 6 .7

125# Treble Superphosphate! 
100# Potassium Chloride / '" 6 .30 8 .2 7.81 11.9 10.0

125# Sodium Nitrate
125# Treble Superphosphate >...
100# Potassium Chloride

6.50 11.6 7 .75 *11.0 11.3

125# Sodium Nitrate 1 
125# Treble Superphosphate [ ...  
100# Potassium Chloride 
200# Gypsum

6.66 ' 14.4 7.77 11.3 12.8

125# Sodium Nitrate! 6 .3 8 .6 7 .37 5 7 7 .1200# Gypsum /'

125# Treble Superphosphate! 
200# Gypsum /'' ’ 5 .96 2 .4 7 .27 4 .2 3 .3

* Annual report of the University of Idaho Branch Station at Caldwell, Idaho.

sandy soils did not respond to the ap
plication of the complete fertilizer any 
better than did the heavier soils.

Data obtained in an alfalfa demon
stration conducted at the Caldwell 
Branch Station and presented in table 
8 further substantiate the previous data 
and statements that the greatest response 
from the application of potash ferti
lizers has been obtained in southwestern 
Idaho. At this station the application 
of potash in various combinations has 
brought about the largest increased 
yield. Since this station is maintained 
principally for sheep and cattle feeding 
investigations, each field receives regu
lar applications of rich farm manure.

Samples from all the agricultural soil 
areas of Idaho have been analyzed for

available potash. Amounts present have 
varied from none in muck soils to 1,000 
pounds available K aO per acre in min
eral soil. Although one soil contained 
the higher amount, a potassium appli
cation improved the quality of onions 
grown on it. Some soils containing less 
than 500 pounds of potash per acre 
have been showing response to potash 
applications. Since crops vary in their 
response to potash applications, the 
amount of potash which must be pres
ent and above which no response can 
be expected from further application, 
will vary.

The results obtained in Idaho with 
the use of potash-containing fertilizers 
can be summarized as follows:
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1. Peat and muck soils respond con
sistently to high potash-containing com
plete fertilizers.

2. No consistent results have been 
obtained from potash-containing ferti
lizers on cut-over soils.

3. Southwestern Idaho mineral soils 
have shown more response to potash 
fertilizers than those in any other irri
gated district.

4. Quality and yield of truck crops 
have been improved by the use of pot- 
ash-containing fertilizers. (The largest

acreage of truck crops is in southwest
ern Idaho.)

5. Alfalfa, beets, potatoes, and peas 
have shown greatest response to soluble 
phosphate alone or nitrogen plus phos
phate applications more consistently 
than they have to potash or potash plus 
phosphate combinations.

6. The use of potash-containing ferti
lizers may be expected to increase in the 
future due to the soil depletion or in
crease in acreage of crops showing 
marked response to potash applications.

Indexing Potatoes Controls Diseases
(From page 10)

following year this indexed- and unit- 
planted seed stock is planted as part of 
the regular fields. Fifteen bushels are 
required for an acre of potatoes, and 
since one acre will produce 200 bushels 
under normal conditions, a surplus of 
seed is soon available for sale.

“After the disease is practically elimi
nated by indexing, only the tuber unit 
planting is necessary from year to year 
to insure continued healthy seed stock,” 
Brann points out. “However, it is ad
visable to check once in awhile by the 
index method to make certain that dis
ease is still under complete control.”

Indexing cannot be done by growers 
because field conditions will not always 
show the disease. For example, if the 
temperature is high, 80 degrees or so, 
the disease will not show up on the 
leaves of the plants. In addition, in
sects are carriers of these “running out” 
diseases, and healthy plants would be 
infected by them before the diseased 
plants could be discarded.

In greenhouses, the temperature is 
held at 60 to 65 degrees Fahrenheit, 
which is the ideal heat range to bring 
out crinkling and mottling on the leaves 
of the plants. Insects, of course, cause 
no trouble in this artificial environment.

Only potatoes that have been tested 
for disease under certification rulings 
are indexed. During the growing sea
son, representatives visit the fields and 
tuber unit plots on the farms of the 
growers and help “rogue” out undesir
able and diseased plants.

The purpose of the plan is not only 
the elimination of “running out” trou
bles but also to maintain the standard 
of excellency for certified seed. South
ern States, which have rigid standards 
for these diseases, furnish a large mar
ket for Wisconsin growers, and every 
effort is put forth to meet the standards 
of their demands. The South does not 
raise its own seed stock because tem
peratures are not favorable for storage 
from year to year. Some few Southern 
growers use refrigeration to overcome 
the heat, but this is an expensive prac
tice.

The Triumph, red in color, is the 
leading certified seed variety grown in 
Wisconsin, and the one best adapted to 
indexing. In 1938 around 150,000 
bushels of certified Triumph seed were 
sent to Florida, Alabama, Texas, and 
Louisiana. The Green Mountain vari
ety, popular in the East, mainly Long 
Island, Kentucky, and Tennessee, shows
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sales of 25,000 bushels. Irish Cobblers, 
sold within the State and to Indiana, 
Illinois, Iowa, Ohio, and Virginia, show 
sales of 75,000 bushels.

The three varieties alone would re
quire 10 trains of 40 freight cars each to 
handle the 1938 shipments of Wisconsin 
growers to out-of-State buyers.

Prices of $1.40 to $1.50 per hundred 
pounds were received by our growers 
for this certified seed in 1938, or from 
84 to 90 cents per bushel. These prices 
are more than double the prices paid 
for ordinary seed.

“New potatoes of the Triumph vari

ety, which Wisconsin consumers used 
this year, were shipped from the South
ern States, particularly Florida. These 
‘table’ potatoes indirectly represent the 
1938 Wisconsin seed stock crop which 
was sold and shipped last fall to South
ern growers. They, in turn, planted 
this seed during the winter months, 
mainly January, and harvested and re- 
shipped the table stock for Wisconsin 
consumption. This procedure is fol
lowed until Wisconsin has its own vari
eties grown and harvested to put on the 
late summer and early fall consumer 
markets,” according to Brann.

Clover Improves Florida Pasture
{From page 9)

maintenance of beef and dairy animals. 
One dairyman who has 35 acres of 
clover reports that 30 minutes grazing 
with 250 head of dairy cows increases 
the milk flow 50 gallons per day. This 
increase in milk production in terms of 
wholesale selling price of milk increases 
the returns $16 per day.

It is now apparent that clovers will 
definitely grow in Florida, as evidenced 
by Experiment Station research and 
subsequent clover plantings made by 
cattlemen. This is substantiated by the 
fact that most of those who have tried 
clovers are planning to increase their 
acreage.

Cows grazing c lo v er a t th e  F lo rid a  A gricu ltu ra l E xp erim en t S ta tio n  in  F eb ru a ry . T h e  m ixtu re o f 
c lov ers (W h ite  D u tch , L ittle  H op, C a lifo rn ia  B u r, and P e rs ia n ) was p lanted  in  la te  O cto b er 1 9 3 8 .
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Farewell to Summer
(From page 5)

sometimes discovers that summer sun
shine and summer fragrance and sum
mer’s bestirring growth have an essence 
in them which does good things to men 
and makes them less inclined to sham, 
to snobbery, and insincere formality.

Please do not let the howling mob of 
historians and “matter-of-facters” slay 
me with an intruded thought that Mars 
is nearest the earth, that heat waves stir 
the blood, and that the storming of the 
Bastille and the World War came in 
July. Nay, I am just a dreaming, in
land scribe and will not lay down my 
peaceful pen in deference to the sword. 
As Shakespeare said so often, “Go to!” 
(And I don’t care where.)

Take doing things, for instance. In 
summertime I can spend more time 
doing nothing and get more inspiration 
out of it than a whole week of being 
supposedly busy at my winter fireside. 
And to clinch the argument and to 
prove how sane I am in this weird idea, 
I have heard farmers lately say the same 
thing too—since the advent of the com
bine and mechanical milker. Farmers 
have begun to find that leisure is some
thing as valuable as a pen full of shoats, 
if you know how to dawdle along with 
it and not take it too seriously.

T HERE is no better place to think a 
lot about a little and accomplish a 

heap of nothing without exertion than 
lying under an apple tree in full bloom 
—if you keep an eye on the bees! When 
the time comes that more farmers get 
their inspiration that way, we are going 
to have a declining farm problem. The 
choking surplus might be managed the 
same way in my double-summer plan, 
too. As it is we spend so much time 
worrying about things we can’t stop or 
change individually that we lose out on 
some of the fun of being alive.

They say a savage and a child know 
best how to get the most out of life in 
the open. I should know, having been 
both. This summer I spent two weeks

along a sandy lake beach forty miles 
from nowhere, most of the time wading 
or trying to dig up ancient Indian flints 
from pitted camp-fire sites. Once I 
glanced up to see a couple of tousled 
kids looking as purposeless and vacant 
as I, but they feared I might be a school 
teacher and hastened on. Had you 
welcomed me home afterwards your 
eyesight would never have revealed how 
washed and rested I was—down inside. 
That’s what the summer does to you, if 
you don’t take along too many books or 
problems or fret under too much dig
nity. What a relief it is from winter
time, when your business has you 
backed up to the ropes and you have to 
hit back to keep warm.

And after all, I guess life is almost 
like the seasons, too. Our springs and 
summers vanish much quicker than we 
planned and hoped, and before we 
hardly realize the fact we are up against 
the job of filling the storage cellar 
against the sure-fire winter spell. I fancy 
some of us are keen workers all sum
mer, or else we get a snug spot under 
some ripe fruit tree and stay there until 
stuff begins to fall in our laps. A lot 
more of us are apt to be visionary and 
dangle along through the summer 
watching the cloud shadows and listen
ing to the birds, so, like the old grass
hopper legend, we arrive at the harvest 
time without many bundles in the rack.

We get just as tanned up and soaked 
with vitamins as the heavy-duty bri
gade, but we fail to bring home much 
bacon with our wild flowers. Maybe 
we have seen a little more, heard some 
things they didn’t, and stopped to get 
acquainted with some insect which the 
hustlers scorned. Maybe we just had 
our fun first, and now we have to scrape 
the bins to carry us through the chilly 
season so we can think and live it all 
over again.

That’s all right for me. It can’t be 
changed now. Sum m er’s gone for 
awhile, maybe for keeps. Tough luck,
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yet I can take it. But sometimes I look 
across the sitting-room at the woman 
who shared the long summer with me, 
and I can’t help feeling a bit thick 
about it. You know how it is—sum
mer is hard to part with in anybody’s 
life, but somehow women hate to see it 
go the worst. Counting the first gray 
locks, checking the calories, and noting 
the stiffness at the knees after dusting 
the stairs—those little signs of the pass
ing seasons rather disturb a girl who 
has always been proud of her silky 
brown braids and stylish figure.

If she won’t think you’re sunstruck, 
you might risk quoting Thomas Moore 
to her. It would have to be that song 
you heard long ago at the church con
cert, before autumn leaves meant any
thing more sentimental than a good 
bonfire.

“Believe me if all those endearing 
young charms 

Which I gaze on so fondly today, 
Were to change by tomorrow and 

fleet in my arms 
Like fairy gifts fading away. 

Thou wouldst still be adored, as this 
moment thou art,

Let thy loveliness fade as it will, 
And around the dear ruin each wish 

of my heart 
Would entwine itself verdantly 

still.”
(Note—In quoting the same be sure 

to adroidy omit the word “ruin.” 
(Moore was more careless than neces- 
sary.))

Lest my painstaking thesis be crassly 
misjudged, let it be known that nothing 
galls me more than symptoms of profes
sional summeritis in the acute, greedy, 
commercial stages. Many a brook and 
shady nook has been cursed by these 
interloping scenery sellers, mountain 
mongers, and vista venders.

For so many farthings a day they 
allow cheap folks to indulge in all man
ner of shindigs and pot-rattlings in the 
holy of holies that nature built and man 
destroys. They paint tobacco signs on 
lichened rocks, throw rubbish on rustic 
scenery, stick up chicken shacks on 
points of vantage, and try to slake your

wanderlust with wieners. To them the 
brief summer is a debauch of empirical 
competition, and the victims of their 
zeal are sore at summertime for quite a 
spell.

I am quite sure that when I get my 
double-summer arranged we will out
law such goings on. Each man and 
woman is going to see his own summer 
as he wants to see it. Although I shall 
not be able to delete the mosquitoes or 
poison ivy or eradicate the jimson-weed 
and marijuana, I promise to keep what 
scenery there is inviolate. You can do 
the rest.

THANKS to the Injuns who 
planned things in my section be

fore the white men came and balled it 
all up, we stilll have before us six or 
seven weeks of post-summering. I am 
glad they named it after the aborigines 
because you sort of smell the old smoke 
of their campfires in the haze hovering 
over our minor mountains during au
tumn. There are a softness and a 
balmy delight to the forthcoming Injun 
summer which salve my soul in the 
midst of regret at losing the real article.

The maple and oak leaves are painted 
in mighty good imitation of the herb 
colorings the redskins used on mocca
sins, leggins, and deer-skin shirts. Some
times a far-off drumming by a partridge 
sounds like the clan call of the sachems 
for a council of war. The dry mullen 
leaves seem to offer you filling for#a 
pipestone bowl. A cloud presaging fall 
rain resembles the signal smoke of the 
outpost as the poor old lost tribe wan
ders west.

So let’s say farewell to one more sum
mer and lay plenty of good intentions 
for making up for lost time in the next 
one. It’s the best time of the year in 
which to ponder in peace, and what’s 
more to the point for a canny High
lander:—summer time is cheapest, sans 
school, sans coal, and sans clothes. Sum
mer gives us the most of our food and 
the best of our scenery, and we can 
afford to overlook an occasional blister
ing spell. We forgive our wives don’t 
we?



DIDN’T  MAKE IT
New angle on the old yarn about the 

friend who was visiting the bandage- 
covered friend in the hospital: “What 
happened?” queried the victim. “You 
were drunk and you bet you could 
jump out of the window and fly around 
the block,” said the pal. “Why,” howled 
the patient, “didn’t you stop me?” 

“Stop you!—I had $10 on you!”

“Does your wife play contract 
bridge?”

“Well, judging by what it costs her, 
I would say she plays toll bridge.”

“Rastus, I’ll pay you ten dollars just 
to lead that lion around.”

“No, suh, boss, not me!”
“He won’t hurt you; he hasn’t got 

any teeth.”
“Mebbe so, but I ain’t going to be 

gummed to death by no old lion.”

“Get a good laugh at the bathing 
suits worn 30 years ago,” observes Lem 
Berger, “ ’cause 30 years hence, there 
won’t be nothin’ to laugh at.”

TIM ELY ADVANCEMENT
Pat (pointing toward his heart)— 

“Sure it was here where I was struck 
by the enemy’s bullets.”

Mike (looking dubiously at him)— 
“Ay, man, sure and if ye had been shot 
through the heart ye’d have been 
killed.”

Pat (shaking his head)— “Ye’re 
wrong, Mike. At the time I was shot 
me heart was in me mouth.”

“This girl is new on the coast and 
it’s up to us to show her the difference 
between right and wrong.”

“Okay, pal, you teach her what’s 
right.”

Tailor: “And how would you like 
a belt in the back mit a cuff in the 
pents?”

Irritated Customer: “How would you 
like a sock in the nose?”

NO BOY SCOUT
A golfer had lost his ball, and, not 

unnaturally, was inclined to be an
noyed with his caddie. “Why didn’t 
you watch where it went?” he asked, 
angrily.

“Well, sir,” said the boy, “it don’t 
usually go anywhere, and so it took me 
unprepared like.”

\

“Lesh go home now, Joe.”
“Naw, I’m afraid to go home. Wife’ll 

shmell m’breath.”
“Hoi’ your breath.”
“Can’t. Sh’too strong.”

A man who was in court because he 
had knocked down and injured a man 
with his car said in defense that he was 
driving only 4 miles an hour.

Whereupon the lawyer for the motor 
accident victim countered with:

“Gentlemen of the jury, the driver of 
the car stated he was only going 4 miles 
an hour. Think of it. The long agony 
of my poor unfortunate client, the vic
tim, as the car drove slowly over his 
body.”
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Je ff interviews 
a few local—

Heroes Incognito
By

DESPITE their trained ferreting abilities and their well-developed 
sagacity and sixth sense for the human interest motif in human 

affairs, I often conjecture whether my brethren of the press are aware 
that the most important folks are those who never get into the head
lines. These folks are the countless “ordinary” mortals who face danger, 
dilemma, and defeat courageously in some humble form of obscurity; 
those who taste joy and victory in achievements of an everyday, hum
drum character; as well as a few whose aversion to publicity earns 
them only a belated, posthumous tribute in a two-inch obituary set up 
near the medicine ads.

My mother’s scrap-book yields no end 
of obituaries, the yellow slips affording 
a sort of glowing topical index as she 

. thumbed the crackly pages and re
counted old-time acts of kindness, no
bility, and charity by old neighbors and 
departed friends. These she treasured

in her vivid memory as reflections of 
every bright soul whose passing radiance 
it had been her good fortune to witness 
with rejoicing.

Interspersed in her scrap-book and 
brown leather albums there were min
gled work-a-day personalities along with

3
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the wood cuts and encomiums of the 
great and near-great of her time. Much 
as she revered the soldiers and states
men and other assorted geniuses of her 
era, as catalogued in this gallery of her 
compilation, I recall that she pressed the 
choicest of her faded autumn leaves and 
nosegays in those sections of the books 
devoted to the unheralded heroes and 
heroines of her own provincial walk of 
life.

I RECKON folks seldom keep such 
records these days. We have so 

much more garbage to wrap up, and 
we find the juicy scandals spread-eagled 
in the dailies such handy and appropri
ate containers for it! Possibly the chief 
exceptions are the small boy’s sports 
review and his sister’s box of starry-eyed 
heart throbbers of Hollywood. Of 
course they do not partake of our sym
bol of simplicity, although no doubt 
the best of these athletes and actorines 
have exerted some inspiring influence 
on our rising generation.

Successive cycles of humanity must 
have their public devils to shake their 
fists at behind the Evening Bungle, and 
likewise public benefactors to follow 
blindly and admiringly along the ave
nue behind the band, or sometimes, 
somewhat apologetically, into an awk
ward cul-de-sac. Just as our fathers 
cussed out General Coxey and wor
shipped William McKinley, so we too 
have our C. I. O.’s and W. P. A.’s and 
many other limelight targets for re
crimination and adulation.

Yet behind and beyond all these fire
works and red ink, this static and stut
ter concerning these glowing “planets” 
in our firmament, there are myriads of 
stars which the crude newspaper tele
scope seldom discovers for us. Were it 
possible to see all these tiny lamps now 
obscured by the fiery blaze of the more 
showy orbs in our horizon, we might 
change our minds about this universe.

Lest I do injustice to my writing 
brethren who purvey the daily read
ing matter, it is but proper to credit 
them with featuring odd and unusual 
folk occasionally when the big shots

take a vacation. Yet I fear they often 
do it in a sort of patronizing way, that 
is, they point out these humble, out-of- 
the-way persons like carnival pitch men 
spiel about their corn-cures and two- 
headed babies. They show them off 
like freaks. And as I do not include 
heroic firemen and tough-smashing po
licemen in my list of unsung heroes at 
this juncture, no slight is done the press 
in saying that they overlook much forti
tude while filling the headlines.

Still I am delighted to see a breaking 
away from murders, wars, and scandals 
among many of my country editorial 
associates at least, and it is out here in 
the pumpkin zone where a slight and 
comforting tendency to seek our real 
normal heroes and heroines seems to be 
cropping up. In dishing out these 
heart-warming stories, of course, the 
rural scribes face a highly conservative 
element and a traditional reserve about 
personal affairs which sometimes forces 
editors to choose quickly between the 
desire to be explicit in public and a 
horsewhipping in the sanctum.

T H E reason I am so anxious to turn 
a modest spotlight on such con

tributors to human values and spiritual 
goals lies in the chaotic situation in 
which we find ourselves and civiliza
tion muddling along. About all some 
of our fellow mortals can be sure is 
real are concrete man-holes and hole-in 
sirens. The rest is fluff and tommyrot. 
Even some of our preachers do not 
insist upon sounder idealism and finer 
types of heroism often enough. Their 
minds belong to the Biblical bigwigs. 
They talk too much of Solomon, Job, 
and Saul of Tarsus, and not enough 
about harassed husbands, persecuted 
philosophers, and reformed rough-necks 
in our midst today. They paint lurid 
pictures of Shadrach, Meshach, and 
Abednego, and fail to mention the 
chaps who singe themselves in figura
tive fiery furnaces upholding funda
mental ideals against materialistic pres
sure.

Only a few years ago I heard an ex
tension leader say that in dealing with
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agriculture and rural life we must ad
here to the underlying principle that 
mankind is motivated by three primeval 
forces or “drives”—the desire for profit, 
the urge for praise and glory, and the 
fear of loss or danger. He stressed the 
opinion that in successfully reaching 
farm folks, the county agents and other 
leaders must harp on those things and 
catch converts thereby. It reminds me 
of the pioneer preachers and exhorters.

It is not a new doctrine by any means. 
Yet it strikes me on the whole as cock
eyed. It sews us up in a pretty small, 
mundane bag, and gives one little or no 
incentive to find those finer sides of 
human nature that respond to things 
other than profit, fear, or self-esteem.

Perhaps I might concede that in many 
ways and in a rough majority of times 
these rules may hold good, but here and 
there we glimpse a breaking up of those 
dull clouds to let a ray of something 
richer touch the troubled earth with 
glory.

S INCE the advent of the radio and 
the decline of the tented Chautau

qua, we have allowed the brash and 
bold side of life to take hold of our 
senses to a dominating degree. The 
marching “men of Mars,” the saving 
of coupons and package-tops, economic 
spiels and market predictions disguise 
our inner desires in a raucous medley 
of fear and greed. We are too busy 
scooting hither and yon nowadays to 
pause long enough to pitch our patched 
tents in some rural grove and listen to 
a lecture like Acres of Diamonds. No,

we dub such topics soft and wishy- 
washy, and reach for the elixir. Give 
us a uke band and a gaudy leg show, 
and the world is ours. I maintain that 
some fundamental hero worship is what 
we lack, and it needs not be the kind 
that steers a bomber or mans a tank 
(except in home defense of swash
bucklers).

This hero business resembles flint and 
steel, that is, given certain sets of un
toward circumstances which disturb the 
routine of mortal lives, there are sure to 
arise a few examples of nobility and 
steadfastness. The flint of adversity is 
there to strike fire against the steel of 
character. You can’t bank on it ahead 
or know in whom it will appear. It 
often runs counter to training and ex
perience and contradicts the theory that 
man responds only to fear, profit, and 
glory. You don’t have to travel the 
wide world to find it, for it exists wher
ever man abides and endures privation 
or maladjustment.

THE battlefield is not the ideal spot 
to find heroes. It is a false and 

artificial zone where folks are almost 
mesmerized with the growing horror 
and dread of death. Moreover, organ
ized murder is no field in which to cul
tivate true heroism, and you seldom see 
any so-called war hero who bears his 
laurels with unalloyed pride. The rea
son for this, it seems to me, is that war 
heroes are the ones above all who try to 
answer the roll call of profit, glory, and 
fear. No wonder their victories are 
crowned with thorns.

We in our daily walks have met 
scores of unknown heroes of both sexes 
and all ages, and each of my readers 
might list more interesting ones than 
any I outline in passing here. In noting 
a few of these, we omit physical heroes 
for the most part and admit those who 
overcome handicaps and render services 
of isolated local concern. In doing so 
they uphold and dignify that intangible 
element of American character which 
many of us so often underrate.

Casual observers might say my first 
( Turn to page 47)



George B. Walker, 
Scientist—Farmer

By F. •/. Hurst

Agricultural Extension Service, State College, Mississippi

IF  YOU will visit the little town 
of Stoneville in the heart of the 

Mississippi Delta, you will find one 
of the largest and most successful cot
ton-breeding farms in the world. The 
famous Delfos strains and Stoneville 
varieties of cotton, developed and pro
duced on the farms of the Stoneville 
Pedigreed Seed Co., are now being 
grown extensively in the leading cotton 
States of the United States and in 17 
foreign countries. China alone this 
year is growing over a million acres of 
Delfos and Stoneville cottons. In Ethi
opia the bulk of the crop is planted to 
strains of these two varieties. In Mex

ico and in other countries a large acre
age is planted to these superior cottons.

Owner and operator of this highly 
successful cotton-breeding enterprise is 
George B. Walker, a slender, quiet, 
modest, com bination  scientist and 
farmer, who, by developing and dis
tributing superior strains of cotton, has 
made his work and influence felt 
throughout the cotton-growing coun
tries of the world.

Reared on a small farm in Pike 
County where he worked until he was 
grown and where he early saw the pos
sibilities of plant and animal improve
ment, Mr. Walker attended Mississippi

M ore than  one b a le  p e r a cre  was th e  yield  fro m  th is  field  o f  th e  fam ou s S to n ev ille  2 -B  Cotton*
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M r. W alk er shows som e o f  th e  flow ers w hich h e  h as developed.

State College, where he 
specialized in chemistry, 
soils, and plant breed
ing. Because of his ex
cellent record in college, 
he was offered a job 
while yet a student, and 
left college in Febru
ary of his senior year 
to do educational field 
work in the Southern 
States. However,  he 
continued his studies, 
completed his work, and 
received his B.S. degree 
at the end of the scholas
tic year.

H is work attracted 
the attention of agricul
tural leaders, and he was soon employed 
by the North Carolina State Experiment 
Station. But he was not long to remain 
out of Mississippi, as he was asked to 
come back to the State and take charge 
of the Delta Experiment Station at Stone- 
ville, where he worked for 12 years and 
laid the foundation for the great work 
done by this research institution.

Triumphed over Difficulties

In 1928 Mr. Walker resigned as 
superintendent of the Delta Station to 
join with three of the Delta’s leading 
farmers in organizing the Stoneville 
Pedigreed Seed Co. After wrestling 
with repeated difficulties and reverses, 
his partners in 1928 concluded they 
could never make a success of the busi
ness and sold their interests to Mr. 
Walker.

Two years were hardly enough for 
Mr. Walker to place the enterprise on 
a profitable basis before he was hit 
by the 1930 drought, which was soon 
followed by the depression in 1932, 
during which he said he “scarcely knew 
whether he owned the roof” over his 
head. However, in these years he laid 
the foundation for success by further 

‘ developing and establishing Delfos and 
Stoneville cottons, the superior qualities 
of which were beginning to be widely 
recognized.

So rapid has been the growth of the 
business since 1933 that the original 
360-acre breeding farm proved inade
quate to meet the widening demand for 
planting seed. During the past 3 years 
Mr. Walker has purchased two addi
tional farms, so that he now has one of 
the 3 largest cotton-breeding farms east 
of the Mississippi River. The other 
two are the Delta & Pine Land Com
pany at Scott, Mississippi, which pro
duces the famous Deltapine variety 
of cotton, and the Coker Pedigreed 
Seed Company of Hartsville, South 
Carolina.

The size of Mr. Walker’s cotton- 
breeding business is indicated by the 
fact that he now owns and cultivates 
2,200 acres of land, employs around 40 
tenant families totaling about 200 peo
ple, and has more than a quarter of a 
million dollars invested in land, build
ings, and equipment. He has the most 
modern cotton gins, cottonseed-cleaning 
and treating equipment, and his central 
warehouse alone will hold over 2,000 
tons of cottonseed.

Mr. Walker takes justifiable pride in 
the remarkable record his cotton has 
made. Out of 74 tests in 10 States dur
ing 1938, in competition with approxi
mately 100 different commercial va
rieties and strains of cotton produced 
by 48 breeders, Mr. Walker’s 7 leading 
strains of cotton won 28 first places,
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C. A. T a te , p la n t b reed er, tests  stap le  len gth  and 
selected  co tto n  p lan ts .

30 second places, and 22 third places. 
Stoneville 2-B, which Mr. Walker be
lieves to be one of the greatest varieties 
of cotton in the world, because of its 
fine qualities and its adaptability to soils 
throughout the cotton-growing coun
tries of the world, established an un
usual record in the competition when it 
rated 20 first places, 15 second places, 
and 11 third places.

One the remarkable facts about Mr. 
Walker’s cotton-breeding enterprise is 
that he does not do any advertising and 
yet ships cottonseed all over the world. 
H e does not issue a 
catalog nor keep a mail
ing list. He says the fine 
qualities of his cottons 
and fair dealing with 
his customers have made 
a name and created a 
demand for his cottons.
He issues a one-page de
scriptive leaflet on each 
strain for the informa
tion of buyers.

Mr. Walker also owns 
the second largest herd 
of purebred Guernsey 
dairy cattle in Missis
sippi. It is one of the 
highest-producing herds 
ever developed in the 
State. Starting his dairy

herd in 1930, he now 
owns around 100 head of 
purebred and high-grade 
Guernsey cattle, regu
larly milks about 50 
cows. W ith  high-pro
ducing cows and a good 
retail market, Mr. Wal
ker’s monthly milk and 
cream sales now run 
into four figures and is 
second only to cotton as 
a source of cash income. 
Not until this year has 
he been able to produce 
enough milk to meet 
the demand. He owns 

urn quality of and operates two milk 
trucks and sells milk  
and cream retail  and 

wholesale in both Leland and Green
ville.

His herd is headed by two magnifi
cent purebred sires, and he is keeping 
all heifer calves to increase the size of 
his herd. Skilled feeding and good 
management contribute to the high 
production of the cow herd. He feeds 
the cows all of the alfalfa hay they will 
consume in addition to a mixture of 
ground oats and corn. He also feeds 
an abundance of silage. He has 400 
tons of silage left over from last winter. 
He milks three times a day, as this prac-

SBSH
O ne o f  the  m ore recen t p ro je c ts  on the W alker fa rm  is th e  ra isin g  

o f  b ro o d  m ares and m ule co lts .
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T h e herd  o f  pu rebred  G u e r n t e y  dairy  c a ttle  on th e  W alk er fa rm  la n o t only  th e  ireo n d  larg est o f  its  
k in d  in  M ississippi, b u t is one o f  th e  h ig h est-p ro d u cin g  herd s ever developed in  th e  S ta te .

tice is claimed to increase milk produc
tion around 20 per cent.

He produces all of his own feed and 
swaps cottonseed for cottonseed meal. 
His dairy barn and herd management 
are models of modern sanitation. The 
cows are milked in a concrete barn, and 
each cow is washed three times each 
day, once before each milking. An 
abundance of water is available from a 
deep artesian well, and soap, scrubbing 
brushes, and hose pipe are used in wash
ing the cows before milking.

Raises Own Workstock

Mr. Walker is now producing his 
own workstock. He has 18 brood mares 
and a bunch of fine mule colts. He 
believes he can make money by buying, 
pasturing, and feeding mule colts, and 
selling them as 3-year-olds. Only re
cently he purchased 14 mule colts, 
which he will graze this season, feed 
through the winter, graze another sea
son, and then market in the fall of 

. 1940. In addition to having access to
good pasture, the colts are fed alfalfa 
hay and oats.

Mr. Walker believes in fertile soil 
and practices good farming. His crop

ping system and farming program are 
planned to produce an abundance of 
feed, improve the fertility of the soil, 
and provide three main sources of cash 
income—cotton, cottonseed, milk and 
cream. Mule production is now being 
added as another cash enterprise.

Production of alfalfa for hay, and 
corn and oats for grain, finds an impor
tant place in the cropping program. 
Mr. Walker has turned one of his new 
farms almost entirely over to the pro
duction of alfalfa and oats. Alfalfa is 
grown as long as a good stand is main
tained, and it is then followed with oats 
for 2 years, and then again seeded to 
alfalfa. This year he averaged 116 
bushels of oats per acre on land follow
ing alfalfa and averaged 85 bushels on 
130 acres of fall-planted oats.

Bur clover is one of his favorite 
winter-grazing, soil-building crops. He 
has a mechanical bur clover seed har
vester and, but for excessive rains, this 
year would have harvested $5,000 worth 
of bur clover seed.

That it requires a strong organiza
tion of trained men to handle an enter
prise of this character and size is ap
parent. Assisting Mr. Walker is his 

( Turn to page 40)



The Southeast Can Grow 
Good Iceberg Lettuce

By Bred P. Abbott
Savannah, Georgia

DIOGENES, with the aid of a lan
tern, searched diligently for an 

honest man—history does not disclose 
if he actually found a man who ful
filled that qualification. Southeastern 
agricultural workers have labored just 
as diligently in their efforts to find 
crops that would aid farmers along the 
southeastern Seaboard to strengthen 
their position in the farming and finan
cial world. They believe they have 
found such a crop in Iceberg lettuce, 
the possibilities of which are tremen
dous, and because of the natural advan
tages there seems to be no immediate 
limit to the bounds of its development, 
provided proper methods of grading 
and packing are adapted and ad
hered to.

Displaced Other Varieties

Lettuce, one of the oldest vegetables 
grown, came originally from India, or 
central Asia, and was introduced in the 
United States early in the Colonial pe
riod. One wonders how a crop as old 
as this could offer new opportunities to 
southeastern Seaboard farmers. The 
answer is simple. For many years the 
Southeast has supplied large quantities 
of Boston type, or loose leaf lettuce, to 
the markets of the nation. About 20 
years ago there was developed a crisp, 
hard-head lettuce, known as “Iceberg,” 
which has gradually grown in popular
ity to the point that it has displaced the 
Boston type to such proportions that 
now only a few markets will use this 
loose-headed variety. Efforts to grow 
Iceberg lettuce on the southeastern Sea

board were at first attended with fail
ures, while the Iceberg lettuce industry 
flourished in the far western States, to 
which it seemed well adapted. Today 
there are over 50,000 cars shipped an
nually from that area. Approximately 
85% of this lettuce comes to points east 
of the Mississippi River, into territory 
that should normally draw its supplies 
from the southeastern Seaboard.

Iceberg lettuce of Imperial F  and 
New York 12 strains has been produced 
on an experimental and semi-commer
cial scale for about 10 years, starting on 
the middle Georgia Coast and grad
ually progressing up through the Caro
lina Coastal territory, with results that 
were not always entirely satisfactory. 
Strangely enough neither  of these 
strains did well in Florida; however, 
the Agricultural Department of the 
Seaboard Railway continued many ex
perimental plantings in several south
ern States. A satisfactory strain of 
Iceberg was found that produces qual
ity lettuce in Florida and in the Coastal 
territory to the north. In the past 5 
years much progress has been made 
with this crop, until now considerable 
interest has resulted. Florida’s own 
Manatee section has put its best foot 
forward this year with the successful 
culmination of its first commercial 
crop. The Iceberg plantings are con
tinually increasing.

Iceberg lettuce apparently does well 
on a varied range of soils, but generally 
speaking does best on well-drained soils 
properly supplied with organic matter, 
which afford an even supply of mois
ture throughout the growing season. In

10
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the Carolinas and Georgia these soils 
range from medium to heavy sandy 
loam and reclaimed rice lands, while in 
Florida the better grade of Leon, St. 
John, Portsmouth, Gainesville, and Fel
lowship soils is now considered most 
suitable. Irrigation is not essential but 
highly desirable. A leguminous cover 
crop turned to the soil sufficiently in ad
vance of the lettuce planting to provide 
time for proper decomposition is also 
helpful.

Suitable Strains of Iceberg

There are several strains of Iceberg 
lettuce suitable for planting along the 
southeastern Seaboard, among which 
the most important now appears to 
be Imperial 847. When good seed of 
Imperial F  and New York 12 can be 
secured, these strains should produce 
satisfactorily in the coastal territory 
north of Florida. Strain 44 used in an 
experimental way this year gives some 
promise, particularly on muck soil 
where lettuce has a tendency to produce 
puffy heads. Other strains, such as 515 
and 615, hold some promise of sectional 
adaptability. Cooperative breeding 
work between the U. S. Department

of Agriculture and the Research Di
visions of several of the southeastern 
States is continuing and promises the 
development of new and better strains 
in the near future.

In successful Iceberg lettuce culture it 
is essential that the soil be in a good 
mechanical condition. The land should 
be bedded 10 days to 2 weeks prior to 
transplanting or seeding direct to the 
field, and it is generally advisable to 
apply the fertilizer in the bed about a 
week in advance of planting. The 
height of the bed is determined by the 
soil type and whether or not surface 
irrigation is to be used. While there is 
much yet to be learned on the fertiliza
tion of this crop, at the present time it 
is believed that the use of a commercial 
fertilizer containing from 4% to 6% 
ammonia to 14 from organic  
sources),6% to 8% phosphoric acid, and 
8% to 10% potash, applied at the rate 
of 1,000 to 1,500 pounds per acre, broad
cast in the drill or placed in the bed in 
bands, is sufficient for most soils that 
are suited to lettuce growing. Appa
rently lettuce does best on a soil the 
pH value of which is between 5.5 and 
6.3, and most soils will have to be con
ditioned by the use of dolomitic lime

A field o f  F lo rid a  Iceb erg  le ttn ee  1 0  days to  2  weeks b e fo re  m atu rity .
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stone or basic slag before optimum re
sults are secured. On some soils the 
use of copper sulphate, manganese, and 
borax might be advisable, but generally 
should not be applied until a study by 
a qualified soil chemist discloses their 
necessity.

Iceberg lettuce can be planted in beds 
and transplanted or seeded direct to the 
fields. Where possible it is best to uti
lize both methods, securing the early 
crop froin the seeded bed and the later 
crop from seed planted direct to the 
field. Either single-, double-, or four- 
row beds may be used. In cultivating 
Iceberg lettuce one should practice 
very shallow cultivation merely to 
keep down weed growth and provide 
a mulch. Cultivation should be dis
continued when the plant is about half 
grown.

It has been definitely proven with the 
right soil properly conditioned, and 
using the adapted strains, that good 
quality, crisp, hard-head lettuce can be 
produced, starting with the spring crop 
in Florida about the middle of Decem
ber and continuing on up the coast of 
the Carolinas, ending about the middle

of June. In addition fall crops of let
tuce can be made in the North Carolina 
territory from about the first of Novem
ber to the first of December, and in the 
South Carolina and Georgia territory 
from about the middle of November 
to the middle of December. Yields on

properly conditioned soils, under favor
able conditions, thus far have varied 
from about 150 to around 250 Los An
geles crates per acre.

After good quality Iceberg lettuce is 
produced it must then be harvested at 
the correct stage of maturity, properly 
graded as to size and firmness of heads, 
and packed for shipment in approved 
containers, before it can sell in the large 
markets of the United States in success
ful competition with western-grown let
tuce. It is in this operation that the 
southeastern Seaboard farmer has much 
to learn. For many years western grow
ers of both fruits and vegetables have 
been noted for their ability to put up 
a quality package—their methods have 
reached an epoch of efficiency—and to 
meet this competition similar methods 
must be adopted if success is to be 
attained.
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The western growers, up until now, 
have used almost exclusively what is 
known as the Los Angeles lettuce crate, 
and all lettuce that is not extremely 
hard-headed is discarded either in the 
field or in the packing house. The 
lettuce is trimmed, leaving several wrap
per leaves to protect the head, and sized 
in grades of 4-, 5-, or 6-dozen heads per 
crate. It is then packed in paper-lined 
crates, with snow ice between each 
layer, so that each crate has uniformly 
sized heads, according to the marking 
which appears on the crate. This let
tuce is then moved into the produce 
markets of the nation and purchased 
by buyers generally at the top market 
price; because, through long years of 
using the various established brands, 
they have come to realize that the first 
package will be comparable in quality 
and grade to the last package, and that 
this year’s lettuce will be identical to 
last year’s lettuce, so far as grade and 
pack are concerned.

Uniform Quality Desired

It is against such competition as this 
that the Iceberg lettuce farmers of the 
southeastern Seaboard find themselves 
pitted. In the past, not all, but a great 
many of the farmers in this territory 
have insisted on shipping practically all 
of the lettuce made, irrespective of 
whether the heads have the proper firm
ness and without regard to whether a 
package contains uniformly sized heads. 
In most instances this lettuce has been 
packed in hampers, half crates, or any 
other package which happens to be 
available. This has resulted in buyers 
in the larger markets making purchases 
of some lettuce from this territory 
which was good and some lettuce which 
was bad, as little or no uniformity 
existed, which was highly detrimental 
to future sales of this commodity from 
this section.

The attitude which the purchaser in 
the market assumed was well taken, as, 
due to lack of uniformity, he must take 
a chance when purchasing lettuce from 
the Southeast, and, therefore, insisted

on buying it at a discount over western 
lettuce, even though in some cases the 
quality was equal to that being moved 
from the West. In order to establish 
the section as a quality Iceberg-lettuce- 
producing area, the southeastern Sea
board farmers must first produce this 
lettuce in sufficiently steady volume to 
attract the attention of the nation’s buy
ers. They must then pursue a careful 
grading and packing process calculated 
to eliminate and discard anything but 
the very best, all of which must be very 
firmly headed, and when packed, the 
lettuce in each crate must be of uniform 
size and the crates properly marked.

Establish Good Reputation

It would seem to the writer that it 
would be much easier to establish the 
section by using a crate similar to that 
being used by the western grower, who 
is established in the markets, rather 
than to align with the southeastern sec
tion, by using either half crates or non
descript packages. There is a growing 
tendency on the part of the trade to 
demand fruits and vegetables in smaller 
packages, all of which is expensive to 
the producer, both in cost of the pack
age and labor involved, together with 
the fact that two small crates normally 
will require more produce to properly 
fill than one large package of presum
ably the same cubical content. There 
has been some movement towards the 
use of the half-size package in the 
West, and if and when western lettuce 
growers adopt the smaller package for 
the marketing of their crop and it is 
established in the market as a standard 
container, then the southeastern farm
ers can probably use this crate without 
fear of discrimination.

Everyone realizes that with perish
able commodities the further the con
suming center is from the production 
station, the poorer appearance the com
modity makes when it reaches the 
point at which it will be consumed. 
The western growing stations are ap
proximately 10 days removed from the 

( Continued on page 41)
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T o m ato  fields a re  seen on every hand  in  Je rsey  w here they  fo llow  th e  p ra c tice  o f  stak in g  each  p lant 
sep arate ly . T h e  v ra ic  p iles  in  th e  backgro u n d  a re  read y fo r  an o th er year’s p lan tin g .

Weedless Heaven
By Ford S. Prince

Agricultural Experiment Station, Durham, New Hampshire

“ ITF HEAVEN is anything like this
JL island, St. Peter is going to have a 

tough job keeping me out,” a former 
dean of one of the biggest agricultural 
colleges in the nation confided to me as 
he and I walked down an embowered 
lane fenced on both sides with green, 
earth-covered walls and arched with 
trees growing from these banks, a lane 
peculiar to the Isle of Jersey and one 
feature of the scenery more peculiar to 
the island than any other.

And Heaven it is, this Isle of Jersey, 
especially to men of the soil who appre
ciate the sight of acres of waving green 
potato plants, chief crop of the Jersey- 
men, or its fruit-covered walls. Almost 
every farmstead on the Island is Hanked 
by these high walls, where grow the 
orchards of Jersey. Pear, peach, apple, 
and fig trees bear their fruits there and

are cultivated by the espalier system. 
Fruit and nectar on the “walls of 
Heaven.”

An easily tilled soil, seaweed fertilizer 
thrown up daily by the sea, a perfect 
climate, the birthplace of a world-popu
lar breed of cattle, and the best market 
in the world almost at their doorstep— 
this is Jersey, the gracious gift of the 
gods.

So far as I could see, Jersey’s is a 
weedless agriculture. After traveling 
all over the island and looking at hun
dreds of cultivated crops, I saw not one 
weed. Whether the soil is freer from 
weeds than in other lands or whether 
they just work harder to keep them 
under control, I do not know. It ap
pears that these farmers are very zealous 
for their crops, allowing nothing to 
creep in and steal some of the plant
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food that they have used, for fear of re
ducing yields. Their extraordinarily 
high crop yields seem to justify the pro
cedure.

Even more than most islands, Jersey 
is like a little world by itself. It has 
its own history and peculiarities. Al
though but 100 miles from England 
and 16 miles from the coast of Nor
mandy, its agriculture is as unlike that 
of England or France as the people 
themselves are unlike the English or 
French.

The Isle of Jersey is about the size of 
our own Staten Island and is one of the 
oldest possessions of England. Given 
to Duke Rollo by Charles the Simple 
in 912, the Island passed to the English 
crown with William the Conqueror. 
The Norman blood that fills the veins 
of the Jerseymen has been modified by 
800 years under English rule.

Gathering the Vraic

The Vraic Harvest, a celebration to 
give back to the lands what the season’s 
crops has taken, is the most colorful and 
unusual of the customs developed by 
these agricultural people. For genera
tions this island of farmers has set aside 
days to gather the vraic thrown up by 
the tides. Vraic is seaweed, rich in the 
plant foods necessary to produce the 
splendid crops of the Isle. Some of the 
vraic is applied directly to the fields and 
ploughed in. Ashes of the remainder 
used for fuel is saved and placed on the 
land. There is no waste in Jersey. 
More than 30,000 loads of vraic are 
gathered by the farmers each year. At 
the Vraic Harvest men and women 
gather the seaweed washed ashore by 
the waves. When the tide is out, some 
of the men equipped with a sickle-like 
implement cut the vraic growing on the 
sea bottom. The harvest goes on until 
the tide starts its journey shoreward. 
Then the harvest groups end their day’s 
work and meet at a nearby farmhouse 

•for an evening of dancing and feasting.
But Vraic Harvest day is not the only 

time that the farmers of Jersey gather 
their seaweed fertilizer. People along

the seashore make a business of collect
ing the vraic. They pile it in round 
haycock-like stacks of about one ton 
each. These are either auctioned off to 
the highest bidder or sold at private 
sale to the inland agriculturists. Last 
summer the price of a ton of vraic was 
approximately 36 shillings, about $9. 
Some of the men I visited had as many 
as 100 tons of seaweed piled by the 
roadside awaiting a buyer.

Jersey farmers feed their land well. 
Besides the tons and tons of vraic given 
to the land, Jerseymen annually spend 
a half million dollars for prepared fer
tilizers. As there are only 15,000 acres 
under tilled crops, the annual applica
tion of commercial fertilizer is about 
two-thirds of a ton per acre. This is 
merely an average figure; most farmers 
apply much more than this. All this 
plant food is necessary to keep up the 
soil in the intensive cropping system of 
the Island. The mild climate of Jersey 
enables the farmers to plant their main 
crop of potatoes during January, Febru
ary, and March and to harvest the 
tubers in April, May, and June. After 
the potatoes have been taken from the 

( Turn to page 42)

S t. M ary 's L ane, Je rsey , one o f  the  m any b eauti* 
fu l lanes on th e  Islan d .



Feeding the Pasture 
Is Feeding Livestock

By J. F, Schinagl
Wisconsin College of Agriculture, Madison, Wisconsin

<<1C’EED  the pastures,” and livestock
JL will be fed. Good pasturage, abun

dant and available through the entire 
growing season, will produce livestock 
and livestock products from one-fourth 
to one-half the cost of barn feeding. 
Good pasturage, with its solid and mat
ted root systems of perennial grasses, 
will hold the soil and keep the farm “at 
home.”

“About 90 per cent of the pastures 
now occupying the land have estab
lished themselves without aid,” says
H. L. Ahlgren, professor of agronomy 
at the University of Wisconsin, “but 
man has exploited these pastures ruth
lessly and efficiently.”

Tillable pastures have been turned to 
grow other crops, while rough, stony, 
wet, or infertile land has been left in

pasture, since cultivated crops cannot be 
grown on such tracts.

Because of this destruction and neg
lect, many pastures can no longer sup
port a vigorous growth of forage. Es
sential plant-food elements like potas
sium, phosphorus, lime, and nitrogen 
have been taken from the soil and sold 
in the form of livestock and livestock 
products for too many years.

“Pastures in the humid regions of the 
United States have gone through five 
different stages of impoverishment, each 
followed by a lower production of for
age of inferior quality,” Professor Ahl
gren declares.

He lists them this way:
1. Calcium and phosphorus, in the 

forms of lime and phosphate, have been 
depleted, causing less vigorous growths

T h is  w ell-fe rtilised  p astu re  a t th e  U niversity  o f  W isconsin  p roduced  a n  abun dan ce o f  su ccu lent fo rag e.
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of grasses and legumes. Organic mat
ter, which contains nitrogen, was de
creased, and so maximum growth of 
plants and the water-holding capacity 
of the soil have been reduced. Such de
pletions occur easily and quickly on 
dairy farms. For example, a 20-cow 
herd producing 4,000 pounds of milk 
annually during the pasture period, 
would, during 30 years, remove the 
equivalent of 26J/£ tons of 20 per cent 
ammonium sulphate, 9J4 tons of 20 per 
cent superphosphate, and 3 tons of lime 
in the form of milk which is sold from 
the farm.

2. Potassium became limited more 
gradually than calcium, phosphorus, 
and nitrogen because of greater reserves 
in most soils. However, the same herd 
of dairy cows would remove 4 V2 tons of 
50 per cent muriate of potash in the 
same 30-year period.

3. Since white clover is the natural 
companion of Kentucky bluegrass, fail
ure to obtain dependable stands of this 
legume has taken place because it 
thrives only on moist soils which have 
relatively high amounts of available 
phosphorus, potassium, and calcium. 
Therefore, the organic matter has been 
more gready reduced, and moisture re- 
tainment and nitrogen still further de
pleted.

4. Because the turf became thinner 
and more sparse, inferior weeds and 
grasses gradually put in their appear
ance, growing more rapidly at lower 
levels of soil fertility. Experiments 
show that an acre of land which has 
reached this stage is capable of support
ing a mature dairy cow for only 30 or 
40 days during the year.

5. Erosion is dominant in the last 
stage. The continual thinning out of 
the fibrous rooted grasses makes the 
soil yield to moving water. Run-off also 
becomes greater because the soil absorbs 
less moisture when the organic matter 
is reduced. Top soil is washed away 
and the pasture becomes a “vegetative 
skeleton.”

M aintain  Productive Capacity

Permanent pastures in the humid re
gions of the United States are now in 
stages 3, 4, and 5. Farmers must give 
serious attention to restoring soil fer
tility and retaining moisture if these 
tracts are going to support livestock 
grazing.

Increasing the organic matter will im
prove water-holding capacity, but to put 
more organic matter in the soil, more 
pasture grasses of higher yields are 
needed. This can be attained only by

F a ll  stom achs fill m ilk  p a ils , and  fillin g  them  th is  way is less expensive th an  b a rn  feeding .
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supplying the necessary lime, phos
phorus, potassium, and nitrogen.

Testing the soil is the only accurate 
method of determining what nutrients 
are needed and in what amounts. One 
to three tons of lime will usually correct 
soil acidity. Ground limestone or any 
form of agricultural lime may be used. 
Such applications should be made every 
8 or 10 years if acidity reappears.

Restore Soil Fertility

Phosphatic fertilizers should be spread 
either in the early spring or fall. On 
soils that are badly run down (less than 
25 pounds of available phosphorus per 
acre), 300 pounds of 20 per cent super
phosphate or its equivalent per acre are 
needed. Where the available phos
phorus is from 26 to 40 pounds per acre, 
200 pounds of 20 per cent superphos
phate will be required. When 40 or 
more pounds of available phosphorus 
are present, no application of superphos
phate or its equivalent is necessary. Ex
periments show phosphate fertilization 
should be repeated every 3 or 4 years.

In soils containing less than 150 
pounds of available potash per acre, 
about 250 pounds of a potash fertilizer 
are needed. Where available potash is 
present in amounts varying from 151- 
200 pounds per acre, 150 pounds of pot
ash fertilizer will suffice. If the soil 
contains more than 200 pounds per 
acre of available potash, no potash fer
tilization is necessary. Potash fertiliza
tion should be repeated at 3- or 4-year 
intervals.

Although the soil may be put back 
into a state of excellent fertility, dis
appointing results sometimes occur un
less these fertilizers stimulate the 
growth of legumes. Such failures in
dicate that available nitrogen is too low.

To build the nitrogen content in pas
ture soils, one of two methods can be 
used:

The first is to introduce white clover 
if the pasture is in a cool, moist climate, 
because this legume supplies nitrogen 
which will increase grass production. 
In dry years drought-resistant legumes,

such as sweet clover, alfalfa, and red 
clover will encourage an unproductive 
bluegrass sod although they are not 
“lasting” perennials in permanent pas
tures.

Inoculating such seed with nitrogen- 
forming bacteria should be done before 
seeding in the early spring. A seed bed 
can be prepared by tearing up the turf 
of the pasture with a disk. If good pas
ture management is used in sowing 
these drought-resistant legumes, forage 
will be supplied during the dry mid
summer when permanent pasture 
grasses are normally unproductive. In 
areas where pastures are damaged by 
white grubs, these legumes serve as an 
excellent preventive against white grub 
injuries.

The second method is to introduce 
nitrogen into the soil by applying com
mercial fertilizers, but it should be 
spread only where intensive farming is 
practiced and where moisture is avail
able at all times for plant growth. 
Early spring is the most desirable time 
for applying nitrogen fertilizers in vary
ing amounts of 150 to 250 pounds per 
acre and containing about 20 per cent 
available nitrogen.

“Such procedures supported by the 
other fertilizers may increase the pro
ductivity of permanent pastures from 
50 to 400 per cent during the favorable 
spring and fall growing periods,” Mr. 
Ahlgren explains, “and only by such 
methods of pasture management can 
permanent pastures be restored and im
proved.”

Grow Supplem entary Crops

In years when moisture is limited, 
growth of grass is reduced. To avoid 
expensive barn feeding during these 
periods, permanent pastures can be sup
plemented by growing crops like fall- 
sown rye, sudan grass, sweet clover, 
alfalfa, brome grass, or nurse crops. In 
this way a continuous supply of forage 
is insured through the entire growing 
period.

( Turn to page 39)



Research Finds Uses 
For More Cotton

By C. B. Sherman
U. S. Department of Agriculture, Washington, D. C.

NEW  and improved ways of process
ing and using cotton, by itself or 

in combination with other materials, 
will form one of the principal lines of 
investigation in the Southern Regional 
Research Laboratory to be maintained 
at New Orleans. From it we can ex
pect concrete results, for this part of the 
research program on cotton will be 
headed by Robert J. Cheatham who, be
fore assuming his new duties, was ren
dering unusually effective service as 
head of the cotton utilization research 
activities in the Department of Agri
culture’s efforts to develop new and 
improved uses for the South’s great cash 
crop.

Basic to a research program aimed to 
extend the use of any product is a thor
ough knowledge of present and poten
tial markets for that product. Studies 
of this nature on cotton have been a 
function of the Department of Agri
culture for more than a decade, and 
have served as a guide for its tech
nological work that aims to develop 
new and extended uses for cotton.

Cotton utilization in the United 
States is an exceedingly complex held, 
much of which has never been fully 
explored. The quantities of cotton 
going into the hundreds of different 
domestic uses are constandy changing, 
as are the uses themselves. New uses 
appear from time to time, increasing 
the demand for certain grades and 

„ staples of cotton, while consumption 
through some existing use is being cur
tailed or even stopped. Changes in 
fashions and styles of clothing and tech-

R o b ert J .  C heatham , recen tly  m ade head o f  th e  
eo tton  research  program  to  be con du cted  a t th e 
Sou thern  R eg io n al R esearch  L ab orato ry  in  New 

O rleans.

nical developments within industry con
tribute largely to this shifting. Ob
viously many of the factors that deter
mine the quantity of cotton going into 
each use are often quite different from 
one another.

Never before has information on the 
individual uses of cotton been of such 
vital interest and importance. Exports 
of American cotton have decreased seri
ously during the last several years. Al
though there is every reason to make 
vigorous effort to increase world trade 
and to continue to export a substantial 
part of the American crop at a fair price,
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there is also need for a complete under
standing of the factors affecting its do
mestic utilization. This is especially 
necessary in connection with efforts to 
increase the use of cotton in this coun
try. Such information is helpful in se
lecting the most worthwhile projects on 
which to work, provides clues to direc
tions along which new research may be 
profitably undertaken, and aids in eval
uating the industrial possibilities of the 
products of research as they are devel
oped.

Back in 1928, when the Department 
of Agriculture, the Department of Com
merce, and the Cotton Textile Institute 
were analyzing the American markets 
for cotton goods, Mr. Cheatham under
took to find out how much cotton the 
American farmers themselves were 
using, and how they were using it. He 
found that farmers, taken together, 
were important consumers of the crop. 
Not only were they using about 150 
articles (other than clothing and house
hold furnishings) made from cotton, 
but they suggested to him more than 
60 articles that they thought might well 
be made of cotton. They were par
ticularly interested in seeing it used in 
bagging for cotton bales and in fer
tilizer bags. Cotton had been tried in 
both but had not gone very far in 
either. Mr. Cheatham was already deep 
in a study of these uses, and before the 
year was over preliminary reports on 
both had been issued.

Investigated C otton Bagging

How much cotton is used in some of 
the more important cotton articles used 
on cotton farms? That seemed a fair 
question, and a few years later it was 
answered by the results of an investi
gation of the use of cotton in cotton- 
picking sacks, cotton-picking sheets, and 
tarpaulins used on cotton farms. Ap
proximately 50,000 bales were estimated 
to be so used in 1929. Full considera
tion was given to the competitive advan
tages and disadvantages in comparison 
with alternative materials, for the De
partment holds that the cotton growers

should be as fully aware of the limita
tions as of the possibilities. It wishes 
to raise no false hopes.

Several workers cooperated in the 
study of cotton baggings. Specifications 
for patterns for cotton bagging were 
worked out in the Department and ar
rangements were made for the manu
facture of the patterns. Their suitabil
ity from a physical standpoint was tried 
out in shipping tests, including overseas 
exports that were examined by Depart
ment men when the bales arrived in 
Bremen. These tests were reported 
in detail, and the economic possibil
ities and limitations were considered. 
During last year, cotton bagging was 
given an extensive trial through one of 
the Department’s cotton-diversion pro
grams. It gave excellent performance.

Advantages of C otton

The cotton bagging material so devel
oped weighs 414 pounds per pattern, 
whereas the present open-mesh jute bag
ging weighs approximately 12 pounds 
per pattern. The study of the possibil
ities disclosed that while generally the 
cost of a pattern of cotton bagging was 
higher than that of any other type, in 
occasional years it was cheaper. About
170,000 bales of cotton would be re
quired for the quantity necessary to 
cover an average-size crop in the first 
year and about 100,000 in subsequent 
years. Weathering tests have indicated 
that although untreated cotton fabric 
was more subject to deterioration than 
other types of bagging when the bales 
were allowed to remain on the ground, 
it was less susceptible to damage by 
sunlight and there was less damage to 
the contents of the bale than when other 
types of bagging were used.

In that early study, members of the 
fertilizer trade gave valuable informa
tion regarding their experience with 
bags made of cotton—how many they 
used and the sizes, their practice regard
ing prices or charges, re-use value of the 
bags, etc. This preliminary report was 
superseded recently by the report on a 
more thoroughgoing study. It was
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C u ito m eri can  see what they are buying when fru its  and vegetables are 
sold in  these dup lex co tto n  bags designed by th e  U. S . D ep artm ent o f

A gricu ltu re .

shown that most fertilizer products are 
shipped and sold to the ultimate con
sumers in bags made of burlap, but 
that following the low prices that pre
vailed for cotton in 1926, bags of cotton 
fabric were introduced commercially 
and have since increased steadily in im
portance, particularly in certain of the 
Southern States.

In 1937, 82 per cent of all fertilizer 
tonnage was packaged in burlap bags, 
12 per cent in cotton, and 6 per cent in 
paper. Corresponding data from the 
survey made 10 years earlier had 
showed 98 per cent of the tonnage 
bagged in burlap, 2 per cent in cotton, 
and none in paper.

It was news to many that cotton bags 
are used more extensively than all other 
types combined in Mississippi, Arkan
sas, Louisiana, and Texas; and they are 
used extensively in Alabama, Tennessee, 
Georgia, and Virginia. Use of cotton 
bags is centered in those Southern States 
where 100-pound containers are cus
tomary, partly because the cost differen- 

.tial between cotton and burlap bags is 
smaller for 100-pound bags than for 
200-pound bags. The salvage value of 
second-hand cotton bags and the desire

to use as much 
cotton as econom
ically possible are 
also im portant  
reasons.

In 1937, 18 mil
lion new cotton 
bags were used 
for fertilizer, re
quiring 22 million 
square yards of os- 
naburg, estimated 
to be the equiv
alent of  19,000 
bales of cotton. 
Cotton twine used 
in sewing fertil
izer bags is esti
mated to have util
ized an additional
1,000 bales of cot
ton.

Year-to-year de
mand for fertilizer 

and consequendy for fertilizer bags is 
determined chiefly by such economic 
factors as income from last year’s crops, 
agricultural price prospects, crop condi
tions, and prices for fertilizer. Over a 
longer period, the type of farming car
ried on, the appearance of plant-food 
deficiencies in the soils, and the develop
ment of suitable chemical fertilizers are 
important. Concentration of fertilizers 
increased 24 per cent between 1920 and 
1936.

Used for Fertilizer Bags

Fertilizer manufacturers thought bur
lap was best adapted physically for 
handling fertilizer in 100-pound and 
200-pound bags, but they preferred 
cotton bags for the 25-pound size. Bur
lap bags were preferred for protection 
to contents, for ease in sewing, closing 
and handling, and for resistance to 
chemical deterioration. Cotton bags 
were thought to be best from the stand
point of appearance and salvage value. 
More manufacturers said that they pre
ferred cotton bags in reference to each 
factor than were actually using them.

( Turn to page 46)



Farmers Go to School 
To Solve Soil Problems

By Watson E. Fowle
Agricultural Department, Senior High School, Traverse City, Michigan

URING the winter of 1938-’39 a 
very profitable and interesting 

course in “soils” was conducted for 
operating farmers of the Traverse City, 
Michigan, trade area. This was in co
operation with Carl Hemstreet, Agri
cultural Agent of Grand Traverse  
County; John Jewell, Agent for Lee
lanau and Benzie Counties; Russel 
Bush, President, Grand Traverse Ag
ricultural Conservation Association;  
Paul Rood, Extens ion  Specialist in 
Soils, Michigan State College, and the 
writer.

The subject matter of the course 
dealt with the problems suggested in 
the following list:

The nature of Soils and Organic Mat
ter; Barnyard Manure and Commercial 
Fertilizer; Commercial Fertilizer and 
Soil Testing; Acidity and Liming; Soil 
Erosion—How to Prevent, How to 
Heal It; Tillage; Soil Productivity as 
Affected by Crop Rotation; Systems of 
Soil Management; The National Soil 
Conservation Program, What It Is, 
How to Get the Most Good From It; 
Consultation for Improved Farm Prac
tices.

Farmers came as far as 30 miles to 
attend the class twice weekly. The at
tendance figures were between 20 and 
40, depending on roads and weather. 
Ninety per cent of those enrolled were 
farm owners. Sixty per cent of the 
members attending the course had left 
school below the ninth grade. Twenty- 
five per cent had completed high school, 
and three had had college training.

Nineteen improved farm practices 
were developed during the course. 
These were considered by the group 
as adaptable to Grand Traverse region 
farming operations. From the two les
sons on “Commercial Fertilizers” and 
“Soil Testing,” the approved farm 
practice of using “phosphate and potash 
on legume seedings or sod” was devel
oped. Five different farmers selected 
this improved farm practice as one of 
their practices to be carried during their 
crop year. This represented a crop acre
age of 55 acres.

Som e Profitable R esults

The case of George Harvey, one 
member of the class, is typical of re
sults obtained by these farm practices. 
By applying an 0-10-10 fertilizer, he 
was able to double the yield on a field 
of alfalfa which originally was not pro
ducing satisfactorily for him. With the 
aid of blue prints which were supplied 
him by the instructors of the class, he 
constructed a lime and fertilizer spreader 
at the cost of only $5.90. This in itself, 
Mr. Harvey states, has paid him well 
for the time he devoted to the course.

A 3-year fertilizer test on the farm 
of E. F. Mathison of Grand Traverse 
County shows the value of such ap
proved practices as this. In 1935 Mr. 
Mathison made an early May seeding of 
alfalfa. Early in June 250 pounds of 
0-8-24 were used per acre. In 1936 his 
increase of air-dried hay was 47% above 
that of the check plot.

( Turn to page 45)
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Many a fine harvest is  
sp o iled  on  its  way to  
m ark et. I t  is ju s t  as 
im p o rtan t to  have effi
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d rop fo r  autum n’s gay 

co lo rin g .



“The £ditoii “Talk

In every community, in spite 
of overproduction, low prices, 
depressions, wars, or any other 

evils that down the years have befallen farmers, there have always been and are 
now, successful farmers, solvent at all times, efficient, and contributing of time, 
money, and ability towards the good of their local and national agriculture.

Every community knows them. Various reasons are given for this success: their 
land is good or better than average, they inherited the place, they are favored by 
markets, or have just had plain good luck. Undoubtedly there are many reasons 
for individual success—too many to mention here—but basic to all is one funda
mental achievement of all successful farmers. Somehow or other, they have man
aged to lower their unit costs of production. Their production costs are near the 
minimum, so that on the average over a number of years, they realize just a little 
more profit than the other fellow. And it is the little repeated every year that 
makes success.

To achieve this minimum of cost probably involves the principle of mass pro
duction, that is, the production of a sufficient volume or number of units to enable 
the farmer to use labor, his machinery, and all the factors of purchasing and 
marketing to the greatest advantage. His truck moves a maximum load every time 
it moves. Because of the right machinery, his labor produces the maximum.

Consideration of low cost of production and the optimum volume, are par
ticularly timely now, for whatever we might expect governments to do, or whatever 
we might think they ought to do, it is almost certain that future prices received 
by the farmer will not be high on the average for some years to come. Low to 
moderate farm prices are more probable than very high prices, even though the 
necessities of war may give a temporary rise. A realistic attitude towards this 
probability, rather than looking to and depending on Governments for relief, is a 
sounder basis for future success. Current useful questions are, therefore, how can 
the cost of production of crops, dairy products, meats, fruits, and other farm prod
ucts be reduced on individual farms? How can the relative volume of each on 
individual farms be adjusted to further this end of low cost of production?

There must necessarily be many phases and parts to such answers, depending on 
the type of farming under consideration, but one thing is usually a prerequisite— 
successful land management. Among the urgent problems in keeping down the 
cost of production is maintenance of a high soil fertility. Commercial fertilizers, 
farm-yard manure, and cover crops have their place. Probably a balance of all 
three is the best, but under each heading are a number of questions that merit 
constant and careful consideration. That many are already seeking the answers 
is seen in a report that during the past season, of 30,000 farmers in 35 States who 
were interviewed with regard to their fertilizer practices, about half reported careful 
tests based on known areas and materials used. Economy in actual expenditures 
is often the most cosdy in the end. When to spend to advantage for extra labor, 
fertilizers, feeds, seeds for cover crops are questions that the successful farmer
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keeping down the costs of production answers better than the farmer whose costs 
are higher.

The shifting of relative volumes of production to enable labor-saving machinery 
to be used, to attract the most skilled labor for the particular job in hand, and for 
economy in marketing volumes at the lowest overhead are typical of additional 
problems, but basic to low production costs is the maintenance of soil fertility. 
Every farmer, including the successful group, can well afford to take time out this 
winter to check on his current soil management methods, get the best advice 
possible, and resolve to get better results next year.

O O O O O O

T k iT  •  TV yfT IT a Our attention recently has beenMovies Move Into called to several press notices
which would indicate the in-

 ♦ _  __ _  creasing extent to which mo-gnCUitlire tion pictures are being used in
bettering agricultural practices. 

Probably among the first films made were those by industries closely allied with 
agriculture. The U. S. Department of Agriculture, for some time, has employed 
films in agricultural extension work, and is now putting out its first sound pictures. 
It is reported that colored movies will be used extensively when the Vegetable 
Growers Association of America holds its 31st annual convention in Chicago this 
winter. And now comes information to the effect that farmers themselves are 
purchasing equipment so that locally made motion pictures can be shown in every 
community.

The subjects involved in this new interest are varied. That they include soil 
management is seen in the fact that Dr. R. H. White-Stevens of Cornell University 
will show before the assembled vegetable growers colored movies of mineral starva
tion symptoms of plants. These films will depict plants starving for nitrogen, 
phosphorus, potassium, manganese, magnesium, and boron. Such visual aid in 
identifying plant-food deficiency symptoms is recognized as being very helpful 
to growers, many of whom are well equipped to take immediate corrective meas
ures through the use of irrigation and the proper fertilizers.

The incidence of local sponsoring arose in Catoosa, Whitfield, and Walker 
Counties in northwest Georgia where the results on 80 demonstration farms were 
not being visited or studied by a majority of the people in the different communi
ties. When agricultural advisers early in 1939 asked the farmers comprising the 
program-planning committee what enterprise would best serve the agricultural 
interest of northwest Georgia, the answer was, “Locally made motion pictures that 
can be shown in every community.”

According to reports, the first picture is a 30-minute film in natural colors show
ing how the demonstrators on these 80 farms have advanced their program for 
soil building and a higher standard of living. These demonstrators have de
termined the likes and dislikes of each kind of soil on their farms, determined 
proper land use and crops for each soil, discussed their problems at meetings, and 
exchanged ideas with other successful farmers. The next step has been to apply 
the most needed plant-food element.

That farmers are taking to movies is indicated by the more than 3,000 people 
in 20 Georgia communities who are seeing the shows each month. We don’t 
blame them. We like movies too.



This section contains a short review oi some of the most practical and important bulletins, and lists 
all recent publications of the United States Department of Agriculture, the State Experiment Stations, 
and Canada, relating to Fertilizers, Soils, Crops, and Economics. A file of this department of B ETTER  
CROPS W ITH PLANT FOOD would provide a complete index covering all publications from these 
sources on the particular subjects named.

Fertilizers

J  A. F. Camp and B. R. Fudge of the 
Florida Experiment Station explain 
the outstanding recent developments in 
the field of citrus nutrition in Station 
Bulletin 335, “Some Symptoms of 
Citrus Malnutrition in Florida.” The 
major portion of the citrus industry of 
this State is located on light sandy 
soils of low natural fertility. When 
these soils are heavily cropped and are 
fertilized only with nitrogen, phos
phorus, calcium, sulphur, and potas
sium, other elements necessary to plant 
growth rapidly become depleted or 
deficient. Deficiency symptoms of 
copper, zinc, manganese, magnesium, 
nitrogen, iron, and boron as they exist 
in many citrus groves in Florida are 
thoroughly discussed and profusely il
lustrated in color. The descriptions 
account for the foliage, twig, and fruit 
deficiency symptoms and give the gen
erally recommended treatment for the 
respective disturbances.
J  Timely queries on wheat growing in 
Ontario, Canada, are answered in On
tario Agricultural College Extension 
Circular 49, entitled “Fall Wheat Ques
tions,” by the Department of Chemis
try. One of the prominent subjects per
tains to suitable fertilizers. The offi
cials state that the best method to de
termine what fertilizer is adapted to 
a particular soil is to send soil samples 
to one of the testing laboratories listed 
in the circular along with a brief state
ment as to previous cropping and ma
nuring. Recommendations on the basis 
of the test and the information sent are 
made.

Because of the impracticability of 
testing the soil for all Ontario growers, 
the circular gives a few simple facts 
on wheat fertilization based on general 
experience. On heavy soils not ma
nured or not following covers, the rec
ommendation is 250 pounds of 2-12-6 
per acre. If manured or following 
clover, the same amount of 0-12-10 or 
20 per cent superphosphate is advised. 
An application of 200 to 250 pounds 
of 2-12-10 per acre is recommended for 
wheat on the lighter soils, except where 
manure is used or following clover, in 
which case the 0-12-10 analysis may be 
used.

"Fertilizer for  Pimientos,” Agr. Exp. Sta., 
Experiment, Ga., Press Bui. 466, fan. 25, 
1939, H. L. Cochran.

"Results o f Pasture Fertilization at Lafay
ette, Louisiana," Agr. Exp. Sta., University, 
La., Bui. 304, Mar. 1939, R. H . Lush and 
/. L. Fletcher.

"Effect o f Organic Matter Decomposition on 
the Solubility and Fixation o f Phosphorus in 
Alkaline Soils," Agr. Exp. Sta., Lincoln, Nebr., 
Res. Bui. 113, June 1939, H . F. Rhoades.

"Some Effects o f Potassium and Nitrogen on 
the Composition o f the Tomato Plant," Agr. 
Exp. Sta., Durham, N. H ., Tech. Bui. 73, April 
1939, T. G. Phillips, T. O. Smith, and /. R. 
Hepler.

"Recommendations with Reference to the 
Fertilization o f  Flue-cured, Sun-cured and  
Shipping Tobacco Grown on Average Soils in 
Virginia, North Carolina, South Carolina, 
Georgia, and Florida for the Year 1940," 
Mimeo., Tobacco Research Committee, Raleigh, 
N. C., Aug. 10, 1939, C. B. Williams, Chair
man.

"Laws Governing the Manufacture and Sale 
o f Commercial Fertilizers," Agr. Exp. Sta., 
Clemson, S. C„ Vol. I l l ,  1932, Chap. 138, 
Aug. 1, 1939.

“Trucks Crop Investigations, Placement o f  
Fertilizer for  Spinach, Kale, and Collards," Va. 
Truck, Exp. Sta., N orfolk, Va., Bui. 101, Oct.
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1, 1938, M. M. Parker, Robt. C. Oliver, G. A. 
Cumings, W. H. Redit, and L. G. Schoenleber.

Soils

5 According to Michigan Agricultural 
Experiment Station Special Bulletin 
299, “Soil Management for Potatoes,” 
about 81 per cent of the farmers in the 
State grow potatoes either for market 
or for home use. The authors, G. M. 
Grantham, C. E. Millar, and A. H. 
Mick, point out that yields obtained 
by Michigan growers average in the 
neighborhood of 92 bushels per acre; 
however, yields ranging from 350 to 
400 bushels are secured by some. Ex
tensive tests have been made with a 
view to increasing the yield per acre. 
With larger yields, the profit to be de
rived from the crop is greater, because 
many items of expense incurred in 
growing an acre of potatoes are not 
greatly increased by the production of 
a high yield.

Summarizing the results of experi
ments with commercial fertilizer con
ducted on 70 farms over a period of 15 
years, the report concludes that the 
4-16-8 or similar analysis gave increases 
in yield which were consistently among 
the highest produced by the various 
analyses tested. On the sandier soils the 
3-12-12 frequently gave as good or bet
ter yields than the 4-16-8 fertilizer. For 
most practical purposes, the rate found 
most advisable was approximately 500 
to 600 pounds per acre. While this rate 
is considerably lower than for some of 
the other potato-producing sections, it 
is said that the limited rainfall in Mich
igan and other factors account for the 
small quantity of fertilizer that can be 
used economically. Placing the fertili
zer in bands on both sides of the seed 
piece, on the level with or slightly be
low and 2 inches from the seed, has 
given somewhat higher yields than the 
same quantity of fertilizer applied in 
other locations. When fertilizer was 
not applied near the seed piece at plant
ing time, an application with an attach
ment to the cultivator at first cultiva
tion proved advisable.

"The Soils o f Florida," Agr. Exp. Sta., 
Gainesville, Fla., Bui. 334, May 1939, J. R. 
Henderson.

"Soybeans, Their Effect on Soil Produc
tivity,” Agr. Exp. Sta., Urbana, 111., Bui. 456, 
June 1939, O. H. Sears.

"The Farmer L ooks at Soil Conservation in 
Southern Iow a,” Agr. Exp. Sta., Ames, Iowa, 
Bui. 381, June 1939, Arthur C. Bunce.

"Conserving Soil by Better Land-use Prac
tices,” Agr. Ext. Serv., East Lansing, Mich., 
Ext. Bui. 203, June 1939, Paul M. Barrett.

"Evaluating Annual Changes in Soil Pro
ductivity,” Agr. Exp. Sta., Columbia, Mo., Bui. 
Coleman.

"Effect o f  Soil Type, Slope, and Surface 
Conditions on Intake o f  Water,” Agr. Exp. 
Sta., Lincoln, N ebr., Res. Bui. 112, May 1939, 
F. L . Duley and L . L . Kelley.

"Report o f Analyses o f  Samples o f L im e Ma
terials Used for  Agricultural Purposes Sold in 
N ew  York State, July 1, 1937 to June 30,
1938,” Albany, N. Y., Dept, o f  Agr., Bui. 319, 
Nov. 1938.

"Selenium in Rocks, Soils, and Plants," Agr. 
Exp. Sta., Brookings, S. D., Tech. Bui. 2, May
1939, Alvin L. Moxon, Oscar E. Olson, and 
Walter V. Searight.

"Soils and H ow  to Treat Them ,” Agr. Ext. 
Serv., College Station, Texas, No. C-134, 1939, 
M. K . Thornton, Jr., and E. A. Miller.

"Soil Survey, Hale County, Alabama,” 
U. S. D. A., Washington, D. C., Series 1935, 
N o. 4, M. J. Edwards, B. H . Williams, A. L . 
Gray, C. H . Wonser, M. E. Stephens, and 
M. E. Swann.

“Soil Survey, Hunt County, Texas,” 
U. S. D. A., Washington, D. C., Series 1934, 
N o. 14, Feb. 1939, E. H . Templin and R. M. 
Marshall.

"Soil Survey, Sheridan County, Wyoming," 
U. S. D. A., Washington, D. C., Series 1932, 
N o. 33, Feb. 1939, James Thorp, T. W. Glas- 
sey, T . J. Dunnewald, and B. L . Parsons.

"Growth o f  Lemon Fruits in Relation to 
Moisture Content o f the Soil,” U. S. D. A., 
Washington, D. C., Tech. Bui. 640, May 1939, 
J. R. Furr and C. A. Taylor.

"From Ridge to River,” U. S. D. A., Wash
ington, D. C., SCS 116261-39, Feb. 1939.

"1939 Agricultural Conservation Program, 
North Central Region,” U. S. D. A., AAA, 
Washington, D. C., NCR-301, Revised, June 
15, 1939.

" Soil-building Practices, 1936-37 AAA Pro
gram, East Central Region," U. S. D. A., AAA, 
Washington, D. C., ECR-312, April 1939.

Crops

J  Growing hay and making good qual
ity hay are distinctly separate functions 
on any farm. Hay of the highest qual
ity contains ample protein, vitamins,
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and mineral matter, so when fed to 
animals they grow faster, develop better 
bones, and are healthier than if fed the 
ordinary run of hay. A number of ex
cellent points that should be considered 
in producing high yields of good qual
ity hay are outlined in North Carolina 
Extension Circular 237, entitled “Mak
ing Hay in North Carolina,” by E. W. 
Gaither and E. C. Blair, and should 
prove very instructive to farmers in 
this and nearby States. The publication 
briefly describes and lists in convenient 
chart form the classes of hay and hay 
mixtures that are widely adopted over 
the State. Such information as the best 
time to plant, rate of seeding per acre, 
and quantity of digestible nutrients per 
ton of hay is given in the chart.

The main prerequisites in obtaining 
satisfactory yields are to plant adapted 
crops on fertile soils and employ the 
best cultural methods. The hay crop 
should be well fertilized and the soil 
limed if needed. Plenty of seed should 
be planted at the right time. Quality 
is attained by harvesting early, before 
full bloom in case of most legumes and 
in the milk stage for small grains. The 
hay should be cured rapidly and housed 
as soon as it is well cured.

Not more than half the plant food re
moved in hay is returned to the soil in 
manure under average conditions, the 
authors estimate. Hay crops should, 
therefore, be grown in rotations in 
which legumes are turned under. About 
400 pounds of a balanced fertilizer per 
acre should be used. Good fertilizers 
for legumes in the Coastal Plain consist 
of 2-8-6 and 0-8-6; in the Piedmont and 
mountains, 2-10-6 and 0-10-6. The 4-8-4 
and 4-10-4 plus a nitrogen top-dresser 
are advocated for non-legumes in the 
Coastal Plain, Piedmont, and Mountain 
districts, respectively.
5 A good practical way to make use of 
“fall” leaves, lawn clippings, vegetable 
trimmings, and a host of additional or
ganic waste which ordinarily present a 
disposal problem is to prepare a com
post heap of the materials for the home 
garden. Arnold M. Davis, in Massa- 

. chusetts Extension Leaflet 155 (revised),

“Compost for the Home Garden,” says 
that the value of such a compost, used 
successfully by gardeners two or three 
generations ago, has been too much 
overlooked in recent years.

In this comprehensive leaflet he tells 
how to prepare a “complete” organic 
fertilizer by supplementing the compost 
materials with commercial fertilizers. 
As the compost pile is built up, the fer
tilizer can be mixed with each layer of 
the vegetable matter. Ready-mixed fer
tilizer analyzing 6-8-6 or 5-8-7 is satis
factory for this purpose. One hundred 
pounds are considered sufficient for a 
pile of compost 5' x 4' x 4\ Where 
double strength fertilizers are used, the 
amount could be reduced proportion
ately.

Working the compost mass by fork
ing it from one pile to another two or 
three times while in the making will 
hasten decomposition and give a better 
mixed product. By the following spring 
the compost is ready for the garden if 
properly handled, and is a satisfactory, 
readily available, organic fertilizer pre
pared very economically.

"Small Grain Varieties for  "Northern Ari
zona," Agr. Exp. Sta., Tucson, Ariz., Bui. 166, 
May 1939, A. T. Bartel and lan A. Briggs.

"Composition o f Common California Foot
hill Plants as a Factor in Range Management," 
Agr. Exp. Sta., Berkeley, Calif., Bui. 627, Mar. 
1939, Aaron Gordon and Arthur W. Sampson.

"Bulletin o f the Department o f Agriculture, 
State o f California," St. Dept, o f Agr., Sacra
mento, Calif., Vol. XXVlll, No. 6, June 1939.

"The Dominion Experimental Farms," Min
ister o f  Agr., Ottawa, Ontario, Can., 73890-1, 
1939.

"Chemical Investigations o f the Rhubarb 
Plant," Agr. Exp. Sta., N ew Flaven, Conn., 
Bui. 424, May 1939, Hubert Bradford Vickery, 
George W. Pucher, A lfred J. Waxeman, and 
Charles S. Leavenworth.

"A Graphic Review o f Florida Agricul
ture," St. Dept, o f  Agr., Tallahassee, Fla., 
N ew Series, No. 99, July 1938.

"Tung Oil Industry in Florida," St. Dept, 
o f  Agr., Tallahassee, Fla., N ew Series, No. 
11, Feb. 1939.

"The Papaya, A Fruit Suitable for  South 
Florida," St. Dept, o f Agr., Tallahassee, Fla., 
Bui. 90, N ew  Series, Jan. 1939, Scott U. 
Stambaugh.

"Dusting Spanish Peanuts with Sulphur," 
Agr. Exp. Sta., Experiment, Ga., Cir. 117, 
May 1939, N aom i C. W oodroof and B. B. 
Higgins.
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"Biennial Report o f Georgia Department o f 
Agriculture for  Calendar Years 1937 and
1938,” St. Dept, o f Agr., Atlanta, Ga., 1939. 

"High Lights in Agricultural Research in
Idaho, Forty-sixth Annual Report for  the Year 
Ending D ecember 31, 1938,” Agr. Exp. Sta., 
Moscow, Idaho, Bui. 229, May 1939.

"Twenty-first Annual Report o f  the De
partment o f Agriculture, July 1, 1937 to June 
30, 1938,” St. Dept, o f Agr., Springfield, III.

",Helps for  the H om e Garden," Agr. Ext. 
Serv., Lafayette, Ind., Ext. Bui. 238, March
1939, W. B. Ward.

"Soils and Crops Experiment Farm,” Agr. 
Exp. Sta., Lafayette, Ind., Cir. 242, May 1939, 
A. T. Wianckp, R. R. Mulvey, and S. R. Miles.

"Bedford Experiment Field ( Moses Fell 
Annex), Report o f  Progress, 1916-1938,” Agr. 
Exp. Sta., Lafayette, Ind., Cir. 243, May 
1939, A. T . Wianckp, G. P. W alker, and H. G. 
Hall.

"Herbert Davis Forestry Farm Soils and 
Crops Experiments, Report o f Progress, 1923-
1938,” Cir. 245, May 1939, Agr. Exp. Sta., 
Lafayette, Ind., Cir. 245 May 1939, A. T. 
Wianckp, G. P. W alker, S. R. Miles, and 
I. A. Pickard.

"Huntington Experiment Field,” Agr. Exp. 
Sta., Lafayette, Ind., Cir. 246, May 1939, A. T. 
W iancko, G. P. W alker, Samuel E. Ervin.

"Sand Experiment Field, Report o f Progress, 
1924-1938,” Agr. Exp. Sta., Lafayette, Ind., 
Cir. 247, May 1939, A. T . Wiancko, G. P. 
W alker, and Charles Warran.

"Pinney-Purdue Experiment Fields, Report 
o f Progress, 1920-1938,” Agr. Exp. Sta., La
fayette, Ind., Cir. 248, May 1939, A. T. 
Wianckp, G. P. W alker, S. R. Miles, William 
Bannwart, and Harry Brunner.

"Some Suggested Solutions to Problems Con
fronting Indiana Local 4-H Club Leaders," 
Agr. Ext. Serv., Lafayette, Ind., Leaf. 215, May
1939, Harry F. Ainsworth.

"Soybean Production in Kansas," Agr. Exp. 
Sta., Manhattan, Kan., Bui. 282, (Bui. 249, 
revised), Mar. 1939, J. W. Zahnley.

"The Production o f White Burley Tobacco," 
Agr. Ext. Serv., Lexington, Ky., Cir. 230 
( Revised) Jan. 1939, E. J. Kinney.

"Corn Project for  4-H Clubs,” Agr. Ext. 
Serv., I^exington, Ky., Cir. 82, Revised, Feb. 
1939, E. E. Fish and E. J. Kinney.

"Garden Project for 4-H  Clubs," Agr. Ext. 
Serv., Lexington, Ky., Cir. 222 (Revised), 
March 1939, John S. Gardner.

"The Production o f White Burley Tobacco," 
Agr. Ext. Serv., Lexington, Ky., Cir. 230 
(R evised), Jan. 1939, E. J. Kinney.

"Biennial Report o f  the Fruit Truck 
Experiment Station, H am m ond, Louisiana, 
1937-1938,” Agr. Exp. Sta., University, La., 
W. F. Wilson, Jr.

",Biennial Report o f  the Rice Experiment 
Station, Crowley, Louisiana, 1937-1938," Agr. 
Sta., University, La., J. Mitchell Jenkins.

"Rice," St. Dept, o f Agr., Baton Rouge, La., 
1939, J. Mitchell Jenkins.

"A Brief Discussion o f the History o f  Cot
ton, Its Culture, Breeding, Harvesting, and 
Uses," St. Dept, o f  Agr. Baton Rouge, La., 
1939, H. B. Brown.

"A Brief Discussion o f the History o f  
Sugar Cane, Its Culture, Breeding, Harvesting, 
Manufacturing, and Products," St. Dept, o f  
Agr., Baton Rouge, La., 1939, W. G. Tag
gart and E. C. Simon.

"Better Potatoes for  Michigan," Agr. Ext. 
Serv., East Lansing, Mich., Ext. Bui. 49, April 
1939, H. C. Moore.

"Sweet Clover," Agr. Ext. Serv., East Lans
ing, Mich., Ext. Bui. 202, June 1939, C. R. 
Megee.

"The Quarterly Bulletin,” Agr. Exp. Sta., 
East Lansing, Mich., Vol. 22, No. 1, Aug. 
1939.

"Making the H om e Lawn,” Agr. Ext. Serv., 
Univ. Farm, St. Paul, Minn., Ext. Bui. 130, 
Revised June 1939, L . E. Longley.

"Mississippi Farm Research," Agr. Exp. Sta., 
State College, Miss., Vol. 2, Nos. 7 &■ 8, July 
&• Aug. 1939.

"Fifty-second Annual Report o f the Agri
cultural Experiment Station o f Nebraska," Agr. 
Exp. Sta., Lincoln, N ebr., Feb. 1, 1939.

"Annual Report o f the Nebraska State Board 
o f Agriculture, 1938,” St. Bd. o f Agr., Lincoln, 
Nebr., 1918.

"Biennial report o f the State Department o f 
Agriculture for  the Period July 1, 1936, to 
June 30, 1938, Inclusive,” St. Dept, o f Agr., 
Carson City, Nev., 1938.

"Forty-ninth Annual Report o f  the Agricul
tural Experiment Station o f the N ew Mexico 
College o f  Agriculture and Mechanic Arts," 
Agr. Exp. Sta., State College, N. Mex., 1938.

"Leguminous Plants and Their Associated 
Organisms,” Cornell Univ. Agr. Exp. Sta., 
Ithaca, N. Y., Memoir 221, March 1939, J. K . 
Wilson.

"A Trial o f  N ew Varieties o f  Hops for  
N ew York," Agr. Exp. Sta., Geneva, N. Y., 
Bui. 687, July 1939, f. D. Harlan.

"Farm Research," Agr. Exp. Sta., Geneva, 
N. Y., Vol. V, No. 3, July 1, 1939.

"Sixty-first Annual Report o f the North 
Carolina Agricultural Experiment Station,” 
Agr. Exp. Sta., Raleigh, N. C., 1939.

"Successful Corn Growing or 'More Corn 
at Less Cost’," Agr. Ext. Serv., Raleigh, N. C., 
Ext. Folder 44, Jan. 1939, C. R. Hudson.

"Bimonthly Bulletin," Agr. Exp. Sta., Fargo, 
N. D„ Vol. 1, No. 6, July 1939.

"Growing Plants in Nutrient Solution,” 
Agr. Exp. Sta., Wooster, Ohio, Sp. Cir. 56, 
May 1939, L. J. Alexander, V. H . Morris, and 
H. C. Young.

"The Bimonthly Bulletin," Agr. Exp. Sta., 
Wooster, Ohio, Vol. XXIV, No. 199, July- 
August 1939.

"Climatic Conditions and Suggested Crop
ping Systems for  Northwestern Oklahoma,” •
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Agr. Exp. Sta., Stillwater, Ohio-. Exp. Sta. 
Cir. 83, June 1939, Harley A. Daniel and 
H. H. Finnell.

"Effects o f Certain Treatments on the Car
bohydrate Reserves o f Asparagus Crowns," Agr. 
Exp. Sta., Clemson, S. C., Bui. 321, July 1939, 
L. E. Scott, J. H. Mitchell, R. A. McGinty.

"Year Book. 1937-1938, State o f South Caro
lina, Department o f Agriculture, Commerce 
and Industries," St. Dept, o f  Agr., Columbia, 
S. C., 1939.

"A Study o f  Sorghum with Reference to 
the Content o f HCN," Agr. Exp. Sta., Brook* 
mgs, S. D., Tech. Bui. 1, April 1939, C. J. 
Franzke, Deo F. Puhr, and A. N. Hume.

"Steps in Growing Cotton," Agr. Ext. Serv., 
College Station, Texas, C-136, fan. 1939, E. A. 
Miller.

"Abstracts o f Bulletins 558-566, Circulars 
81-82, and other Publications During 1938," 
Agr. Exp. Sta., College Station, Brazos County, 
Texas, Cir. 83, May 1939, A. D. Jackson.

"Fruit Notes," Agr. Ext. Serv., Burlington, 
Vt., Mimeo., Aug. 26, 1939.

"Timothy Hay Compared unth Alfalfa Hay 
as a Feed for Dairy Cows, Supplemental Fac
tors Influencing the Milk-producing Value o f 
Alfalfa Hay and Timothy Hay in Feeding  
Dairy Cows," Agr. Exp. Sta., Blacksburg, Va., 
Tech. Bui. 65, April 1939, C. W. Holdaway, 
W. B. Ellett, J. F. Eheart, and A. D. Pratt.

"Department o f Agriculture-Immigration o f 
Virginia," St. Dept, o f  Agr., Richmond, Va., 
Bui. 373, Aug. 1939.

"Strawberry Growing in Washington," Agr. 
Ext. Serv., Pullman, Washington, Ext. Bui. 
246, July 1938, John C. Snyder.

"Canning Peas in Wisconsin," Agr. Exp. 
Sta., Madison, Wis., Bui. 444, May 1939.

"Wisconsin Farm Progress, 1938 Report," 
Agr. Ext. Serv., Madison, Wis., Cir. 293, June 
1939.

"Forty-eighth Annual Report o f the Univer
sity o f Wyoming Agricultural Experiment 
Station, 1937-1938," Agr. Exp. Sta., Laramie, 
Wyo., J. A. Hill, Dir.

"Greenhouse Tomatoes," U. S. D. A., Wash-  ̂
ington, D. C. Farmers’ Bui. 1431, Revised May 
1939, lam es H. Beattie.

"Federal Legislation, Rulings, and Regula
tions Affecting the State Agricultural Experi
ment Stations," U. S. D. A., Washington, D. C., 
Misc. Publ. 348, June 1939.

Econom ics

J  A publication which should be of in
terest to the fertilizer industry, partic
ularly in the Middle Adantic States, is 
that recently published by the Virginia 
Agricultural Experim ent Station— 
Technical Bulletin 64, “Flue-Cured To
bacco Farm Management.” It is the 
result of a cooperative study between

the Experiment Station and the U. S. 
Department of Agriculture. In the 
summer of 1934 a complete survey was 
made of 620 farms in Pittsylvania 
County, Virginia, regarding the re
ceipts, expenses, and inventories of the 
farm business as a whole and detailed 
costs and returns in producing the 1933 
tobacco crop. Although the bulletin 
contains a vast amount of data regard
ing the cost of producing tobacco in this 
section of Virginia and other data re
lating to the farm enterprise, we are 
particularly interested in the sections on 
fertilizer.

In the production of tobacco about 
48.6 per cent of the growers used only 
commercial fertilizer on their tobacco 
fields, and about an equal number used 
both commercial fertilizer and barn
yard manure. A few farms (43) used 
green manure or cover crops on to
bacco; of this number about 20 used 
commercial fertilizer, and 23 used both 
commercial fertilizer and barnyard ma
nure in addition to the cover or green 
manure crops. Increased costs per acre 
were generally accompanied by the use 
of more fertilizer, but the farmers were 
compensated for their increased outlay 
by better yields and prices, and it was 
discovered that the relationship to price 
was more important than the relation
ship to yields.

There was a rather definite relation
ship between the labor income, the rate 
of fertilizer application, and the type 
of fertilizers used. For instance, on 
the farms where less than 800 pounds 
of low-analysis fertilizers were applied, 
the average price per hundred pounds 
of tobacco was $10.43, and the labor in
come was minus $228. On the farms 
applying less than 800 pounds of high- 
analysis fertilizers the average price of 
tobacco per hundred pounds was $12.55, 
and the labor income was a minus 
$109. The farmers applying 800 or 
more pounds of low-grade fertilizer per 
acre received $12.37 per 100 pounds for 
tobacco and lost $232 on labor income; 
and on the farms using more than 800 
pounds of fertilizer of the so-called 
high grades, the average price was
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$14.45 per 100 pounds, and labor in
come was only $24. Thus it appears 
that there is a very close relation be
tween the fertilizer practices and the 
returns for labor expended. The price 
received from tobacco was a very im
portant factor in determining the profit 
and income.

Conclusive evidence that the fertilizer 
practice has a close relationship to the 
price received from tobacco and the 
profit to be expected is found in tables 
113 and 114. The farms have been 
grouped into the high-price and the 
low-price groups. In the high-price 
group no farms used the so-called low- 
grade fertilizer, and the average appli
cation per acre was 942 pounds. The 
price received was $26.84 per 100 
pounds of the tobacco, and the labor in
come return was $618. Compare this 
with the low-profit group, 40.7 per cent 
of' whom used low-grade fertilizers 
with an average fertilizer application of 
only 641 pounds. They received $3.76 
per 100 pounds of tobacco and earned 
as a labor income a minus $629. It is 
of further interest to note that the low- 
profit group used more manure than 
did the high-profit group.

"First Annual Report o f  the Arizona Fer
tilizer Control Office, Year Ending Decem
ber 31, 1938,” Agr, Exp. Sta., Tucson, Ariz., 
Bui. 165, April 15, 1939.

"Citrus Production in Los Angeles County,
1938, Eighth Annual Summary and an Eight- 
year Summary,” Agr. Ext. Serv., Los Angeles, 
Calif., Mimeo.

"Agricultural Marketing Legislation, 1939," 
Dept, o f  Agr., Ottawa, Ontario, Can., 1939.

"Consumption o f  Fertilizer Materials by 
Counties o f  Florida for  Months o f  June &■ 
July 1939, as Reported by Manufacturers,” 
Fer. Statistical Div., Bu. o f  Inspec., Tallahassee, 
Fla., Nathan Mayo, Com.

"Consumption o f Mixed Fertilizers by Coun
ties o f Florida for  Months o f June & July 1939, 
as Reported by Manufacturers,” Fer. Statisti
cal Div., Bu. o f  Inspec., Tallahassee, Fla., Na
than Mayo, Com.

"1939 Agricultural Conservation Program 
Bulletin— H awaii,” U. S. D. A., AAA, Wash
ington, D. C.., ACP-1939-Hawaii, April 4,
1939.

"1939 Agricultural Conservation Program, 
Insular Region— Hawaii, Range Ranches," U. S.
D. A., AAA, Washington, D. C., IR-39-3, May 
11, 1939.

"1939 Agricultural Conservation Program, 
Insular Region— Hawaii, Truck, Farms,” U. S.
D. A., AAA, Washington, D. C., 1R-39-4, May 
11, 1939.

"1939 Agricultural Conservation Program 
Bulletin—Hawaii, Coffee Farms,” U. S. D. A., 
AAA, Washington, D. C., IR-39-5, May 11, 
1939.

"1939 Agricultural Conservation Program, 
Insular Region —  Hawaii, Sugar Plantation 
Farms and Pineapple Plantation Farms,” 
U. S. D. A., AAA, Washington, D. C., 1R-39-6, 
May 11, 1939.

"Illinois Farm Economics," Agr. Ext. Serv., 
Urbana, III., Nos. 49, 50, 51, June, July, Aug. 
1939.

"Indiana Crops and Livestock,” Agr. Exp. 
Sta., West Lafayette, Ind., No. 166, July 1, 
1939.

"Tonnage Showing the Different Grades o f 
Fertilizer Shipped in the State o f  Louisiana 
from  September 1, 1937 to June 30, 1938,” 
St. Dept, o f Agr., Baton Rouge, La., Mimeo., 
H. D. Wilson, Com.

"Tabulation Showing Tonnage o f  Fertilizer 
Shipped in Each Parish from  September 1, 
1937 to August 31, 1938,” St. Dept, o f  Agr., 
Baton Rouge, La., Mimeo., H. D. Wilson, Com.

"Tonnage Showing the Different Grades o f 
Fertilizer Shipped in the State o f Louisiana 
from  September 1, 1938 to June 30, 1939," 
St. Dept, o f  Agr., Baton Rouge, La., Mimeo., 
H. D. Wilson, Com.

"Crop Report for Michigan, June, July, 
August 1939,” St. Dept, o f Agr., Lansing, 
Mich.

"Farm Business Notes," Agr. Ext. Serv., 
University Farm, St. Paul, Minn., Nos. 199 & 
200, July dr Aug. 1939.

"Report o f  Analyses o f Commercial Fer
tilizers Sold in N ew York State, July 1, 1937 
to June 30, 1938,” St. Dept, o f  Agr., Albany, 
N. Y., Bui. 320, Jan. 1939.

"Joint Correlation Applied to the Quality 
and Price o f McIntosh Apples,” Cornell Univ. 
Agr. Exp. Sta., Ithaca, N. Y., Memoir 220, 
Mar. 1939, John R. Raeburn.

"Facing Farm Facts, Food  for  the Family, 
Feed for  the Livestock, Fertility for  the Soil,” 
Agr. Ext. Serv., Raleigh, N. C., Ext. Cir. 235, 
Feb. 1939.

"North Carolina Farm Survey, 1939,” St. 
Dept, o f  Agr., Raleigh, N. C.

"Current Farm Economics,” Agr. Exp. Sta., 
Stillwater, Okltt•» Series 49, Vol. 12, No. 3. 
June 1939.

"Farming Possibilities in Horry County, 
South Carolina,” Agr. Exp. Sta., Clemson, 
S. C., Bui. 318, May 1939, Oscar Steanson, 
M. H. Sutherland, and M. C. Rochester.

"Tenure by Type o f Farming Areas and 
Color in Tennessee," Agr. Exp. Sta., Knox
ville, Tenn., Rural Res. Series, Monograph 85, 
Dec. 5, 1938, Charles E. Allred and Elmer
E. Briner.
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"Tabulated Analysis o f Commercial Fer
tilizers,” St. Dept, o f  Agr., 'Nashville, Tenn., 
Oct. 1, 1938.

"Land Use Planning, State Agricultural 
Land Use Advisory Committee Report 1939,” 
Agr. Ext. Serv., Burlington, Vt., Mimeo., 
1939.

"Virginia Farm Statistics, 1937-1938,” St. 
Dept, o f  Agr., Richmond, Va„ Bui. 13, June 
1939, Henry M. Taylor.

"Report o f Inspection W o r C o m m e r c i a l  
Fertilizers (Also Agricultural L im e),” St. 
Dept, o f Agr., Charleston, W. Va., Bui. (N . S.) 
13, July 1, 1939.

"Cotton Prices in Spot and Futures Mar- 
k.ets,” U. S. D. A., Washington, D. C., Tech. 
Bui. 685, June 1939, L. D. Howell.

"T he Farmer's Dollar 'Goes to Tow n’," 
U. S. D. A., AAA, Washington, D. C., G-94, 
Gen. Inform. Series, April 1939.

"Planning for  a Permanent Agriculture," 
U. S. D. A., Washington, D. C., Misc. Pub. 
351, June 1939.

"Determination o f  Farming Practices to be 
Carried Out in Connection with the Produc
tion o f Sugarcane During the Crop Year 1939, 
for the Territory o f Hawaii, Pursuant to the 
Sugar Act o f 1937,” U. S. D. A., Washington, 
D. C., S. D. 69, April 19,1939.

"Determination o f  Fair and Reasonable 
Prices for  the 1939 Crop o f Hawaiian Sugar
cane, Pursuant to the Sugar Act o f  1937,” 
U. S. D. A., Washington, D. C., S. D. 70, 
April 29, 1939.

"Determination o f Normal Yields o f  Com
mercially Recoverable Sugar per Acre for  
Sugar Beets— 1939 Sugar Beet Program,” 
U. S. D. A., Washington, D. C., S. D. 71, 
July 25, 1939.

"Determination o f Fair and Reasonable 
Prices for the 1937 and 1938 Crops o f Sugar 
Beets, Pursuant to the Sugar Act o f  1937 
(R evised)," U. S. D. A., Washington, D. C., 
SD-23, Revised June 20, 1939.

"Decision and Order o f Secretary o f  Agri
culture Allotting the 1939 Sugar Quotas for  
Puerto Rico,” U. S. D. A., Washington, D. C., 
P. R. S. O. N o. 14, Rev. 1, April 29, 1939.

"Income Parity for  Agriculture, Part 1.—  
Farm Income. Section 8.— Income from Flax
seed, Calendar Years 1910-38,” U. S. D. A., 
Washington, D. C., July 1939.

",Incom e Parity for  Agriculture, Part 1.—  
Farm Income. Section 7.—Incom e from Corn, 
Calendar Years 1910-38,” U. S. D. A., Wash
ington, D. C., July 1939.

Diseases of Sugar Cane 
in Hawaii

AN EXCELLEN T book on the dis- 
L eases of sugar cane has been writ

ten by J. P. Martin of the Experiment 
Station of the Hawaiian Sugar Plant
ers’ Association. (Published by Adver
tiser Publishing Company, Honolulu, 
Hawaii, 1938. $8.50.) After a brief 
introductory chapter on plant diseases 
in general, the diseases of sugar cane 
are grouped according to the macro
scopic effects on the various parts of 
the plant. In order that the reader can 
better understand the action and con
trol of the diseases, a rather detailed 
chapter on the structure of the cane 
plant is given. The following chapters 

,  deal with the individual diseases, giv
ing the history of the disease, descrip
tion, causal organism, transmission, im
portance, and control. In addition to

infectious diseases, those having to do 
with malnutrition and ecological fac
tors also are discussed. In the chapter 
on malnutrition, description of the ap
pearance of the plant when the nutri
ent is lacking and a brief discussion of 
the functions of the element are given. 
The elements included are boron, cal
cium, iron, magnesium, manganese, ni
trogen, phosphorus, potassium, and sul
phur. The text is well illustrated 
throughout and supplemented with 13 
color plates of some of the important 
diseases and of the effects of nutrient 
deficiencies. The book is written in as 
non-technical a manner as possible with 
the subject, and from a practical point 
of view so that it will be of value and 
help to the grower as well as the 
scientist.
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Foirengim sumdl Emifceir- I 
, matnoiraall Agricuiltaire f

To supply information on agricultural^ research in other countries, titles and a few descriptive remarks 
of principal articles in the two magazines “Die Ernahrung der Pflanze,” published in Berlin, Germany, 
and “La Potasse,” published in Mulhouse, France, are given here. Due to space limitation, only articles 
of general fundamental interest are given, although both magazines contain other articles of local interest 
and abstracts of outstanding articles in other publications.

Die Ernahrung der Pflanze, 
July 1939, Vol. 35, No. 7

T h e  F e r t i l i z a t i o n  o f  W h i t e  C a b b a g e  
o n  N e w l y  R e c l a im e d  L a n d . By F. 
Vogel and R. v. Hosslin, Weihen- 
stephan, Germany.
Experimental work with white cab

bage on a calcareous loam and on a 
peaty calcareous loam, both alpine soils, 
resulted in the leaves of plants growing 
on the latter soil exhibiting indications 
typical of potash deficiency. Plants 
growing on the former soil were nor
mal in appearance. The difference in 
behavior could be explained in the 
available nutrients, and' particularly 
potash, in the two soils, the peaty soil 
containing only about 40% as much as 
the other.

The potash deficiency was more no
ticeable on one variety than on another. 
This may well have been due to the 
heavier drain on the soil’s potash by the 
one variety, the total yield of 45.8 tons 
per acre removing 94 pounds of potash, 
while the other variety yielded 39.2 
tons, and removed 74 pounds of potash 
per acre.

When the plants on the peaty soil 
received manure with a complete fer
tilizer, there were no potash deficiency 
symptoms, while they were intensified 
on the plots receiving manure with ni
trogen. The addition of nitrogen to the 
manure decreased the yield 11% under 
that produced by manure alone. A 
complete fertilizer with manure in
creased the yield 15%. Manure evi
dently did not supply enough potash 
to fill the need of cabbage for this nu
trient.

The potash deficiency symptoms were 
typified by a puckering of the outside 
leaves, the edges becoming yellow. The 
blistered interveinal tissue, beginning at 
the leaf margin then became light green, 
later turned brown, and died. The en
tire leaf finally was affected by pro
gressive spotting. The leaves became 
very dry, with a secondary infection 
with various weak fungi, producing 
holes in the leaves.

T h e  R o l e  o f  S u l p h u r  i n  P l a n t  N u
t r i t i o n .  By R. Bal\s, Ebstorf, Ger
many.

The author presents a rather thorough 
discussion of the sulphur problem in 
connection with plant fertilization, 
based on an extended search of the lit
erature on the subject. The sulphur 
cycle in nature is said to be somewhat 
similar to that of nitrogen, but much 
less is known about the former. It is 
known that sulphur is absorbed by 
plants as sulphate, and is reduced in the 
plant to sulphide, and later may be oxi
dized to sulphate again. The mechanics 
of the processes and the various steps 
involved are very slightly known.

Substantial amounts of sulphur are 
required by the plants with considerable 
variation among the various plants. As 
a rough indication of the amounts, the 
author says the sulphur needed by a 
plant will vary from one half to one 
and a half times the amount of phos
phate present. Much early chemical 
work on sulphur contents of plant ma
terial was deceiving, since the analytical 
methods used permitted considerable 
sulphur in the plant to be lost.
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Some soils are definitely lacking in 
sulphur, and crops then respond to its 
application. However, it is seldom pos
sible to identify with certainty sulphur 
deficiency symptoms of plants in the 
field. There usually is enough of the 
element present to prevent the appear
ance of such extreme starvation signs, 
even though there may not be enough 
for optimum growth. As a general con
clusion, the author feels that much more 
work is needed to fill glaring gaps in 
our knowledge of the nutrient.

T h e  D i s t r i b u t i o n  o f  A v a il a b l e  P o t 
a sh  in  M e a d o w  S o i l . By E. Jacob,
Stendal, Germany.

Numerous experiments have shown 
that in general, phosphoric acid and 
potash applied to the soil as fertilizer 
tend to remain in the surface soil, with 
little enrichment of the subsoil. Less in
formation being available on the move
ments of nutrients applied to meadow 
soils, the effects of applying potash to 
such soils were studied by determining 
the available potash contents of numer
ous soils at several depths before and 
after applying this fertilizer. The Neu- 
bauer method was employed to deter
mine the available potash. About 150 
pounds of muriate of potash were ap
plied per acre in the fall, and by the 
next spring, most of this had remained 
in the first inch of soil, with little effect 
being, measurable below the two-inch 
depth. Samples taken the next fall 
showed an increased potash supply at 
all depths up to 6 inches, due probably 
to upward movement of moisture dur
ing the dry summer and fall. Appli
cations of phosphates also remained in 
the surface soil, as was expected, due 
to the well-known fixing power of soils 
for this nutrient.

The available potash at various depths 
in soils of good and poor meadows also 
was investigated. It was found that 

- the potash supply was good in the sur
face and subsoils of the good meadows, 
while in the poorer meadows, the pot

ash was fairly good in the first 2 inches, 
but very much poorer in the lower soil 
layers. When potash was applied to 
these soils, it remained in the surface 
of the good soils as before observed, but 
tended to work down more in the 
poorer soils.

The author believes the unequal dis
tribution of potash in meadow soils is 
an undesirable condition, as the roots 
cannot use the potash in the top layer 
of soil during dry periods, and do not 
forage extensively through the very low 
layers of soil. Decreased growth and 
burning out of meadows results. The 
remedy advanced is to work up the 
meadow periodically, thereby increas
ing the nutrients in the soil layers 
around the 6-inch depth. Experiments 
conducted on cultivated soil showed 
that the potash would work down 
much more on such soil.

T h e  E f f e c t  o f  P o t a sh  o n  t h e  G r o w t h

o f  G l a d io l i . By J. Bec\er-Dillingen
and A. Wetzel, Berlin, Germany.

In order to study the cumulative ef
fect of fertilization on gladiolus bulbs, 
the differently fertilized bulbs were har
vested separately and those from each 
treatment were variously fertilized the 
following year. The data indicate that 
potash fertilization generally increased 
the number of bulbs produced, and 
tended to increase their size, although 
there were some exceptions in the latter. 
The beneficial effect of the fertilization 
was cumulative over a 3-year period. 
Poorest results were produced by the 
bulbs that were unfertilized. Little dif
ference in the keeping quality of the 
bulbs could be observed from the sev
eral fertilizer treatments. Another test 
on a simpler basis showed that a com
plete fertilizer produced longer stems, 
larger plants, and better colored flowers. 
The unfertilized plants were smaller 
and bloomed earlier, a sign of starva
tion. The fertilizer used contained 90 
pounds of nitrogen, 80 pounds of phos
phoric acid, and 235 pounds of potash 
per acre.
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F u r t h e r  I n v e s t ig a t io n s  o n  t h e  C o n 
t r o l  o f  t h e  N u t r i e n t  S t a t u s  o f  
L o e s s  a n d  S a n d  S o il s  w i t h  t h e  A id

OF THE N e UBAUER AND M lTSCHERLICH
M e t h o d s  C a r r ie d  O u t  in  C o n j u n c 
t io n  w i t h  L o n g - T i m e  F ie l d  E x p e r i 
m e n t s . By K. Opitz, Berlin, Ger
many.
In a project to explore the extent to 

which laboratory methods could be 
applied in determining the nutrient 
status of soils, the available phosphoric 
acid and potash by the Neubauer and 
Mitscherlich methods on differently fer
tilized plots of two fields were deter
mined over a period of years. These 
results were compared with actual field 
yields on the plots, and with theoretical 
values calculated from additions of fer
tilizer and removal in crops.

A comparison of the data showed 
that calculating the theoretical nutrients 
present on the basis of an original de
termination and then correcting for 
later fertilizer applications and crop re
movals will hold only for about a 
3-year period. After a longer period, 
the theoretical values differ too much 
from the actual values to be used with 
any degree of satisfaction or safety. 
The calculated values agree more closely 
with actual values for phosphoric acid 
than for potash, and on good soils bet
ter than on poor soils.

T h e  F u n c t io n  a n d  I m p o r t a n c e  o f  t h e  
M i n e r a l  E l e m e n t s . By H. Glatzel, 
Germany.
A short abstract of an article dealing 

with the action of mineral nutrients in 
human and animal bodies. Potash pro
duces specific effects on heart, and 
muscle action. The potash seems to be 
present in the tissues, rather than in the 
liquids of the body, in contrast to so
dium. In the tissues, the potash is con
centrated in those that are electrically 
positive, which would indicate that the 
potash was negative. It is known to be 
a positive ion, so the author concludes 
that the potash is not ionized in the 
body. This also is in contrast to so
dium. Numerous physiological dis

turbances are associated with potash 
deficiency in the body, which appar
ently can be offset by a diet higher in 
this nutrient. Much is yet to be learned 
concerning the full function and action 
of potash in the body.

S o i l  T y p e  a n d  t h e  R o o t  D e v e l o p 
m e n t  o f  F o r e s t  T r e e s . By H. Bur
ger, Switzerland.

A number of different trees were 
grown on several soils varying consid
erably in fertility. Litde correlation 
between phosphoric acid and potash in 
the soil and amounts of these nutrients 
found in the trees could be found, ex
cept for spruce trees. The calcium and 
magnesium contents of the trees tended 
to vary with the amounts of these min
erals in the soil. The root development 
and top growth were better on the more 
fertile soils.

La Potasse, July-August 1939, 
Vol. 13, No. 122

T h e  G r o w in g  o f  S u g a r  B e e t  S e e d . By 
J. Dauphin, Dreux, France.

The cultural practises and problems 
connected with growing sugar beet and 
forage beet seed in a section of North 
Central France are described. The cul
ture is carried out mainly on sandy clay 
and silt loam soils. On the former a 
fertilization supplying about 25 pounds 
of nitrogen, 100 pounds of phosphoric 
acid, and 135 pounds of potash per acre 
is given. The silt loam soils are more 
fertile, and about 80 pounds of phos
phoric acid and 80 pounds of potash 
are used, with the nitrogen remaining 
the same. Manure also is applied in 
large quantities where available.

T h e  E x p e r i m e n t a l  F ie l d  o f  L io n  
d’A n g e r s  A f t e r  E ig h t  Y e a r s . By 

J. Valentin, France.
This experimental field is divided into 

three plots, one not receiving any pot
ash, another receiving 135 pounds per 
acre annually, and the third, double 
that amount of potash. The whole 
field received 83 pounds of nitrogen 
and 125 pounds of phosphoric acid as
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a basic fertilization. Three crops were 
grown across these treatments in 1938, 
potatoes, forage beets, and forage cab
bage. The yield of marketable potatoes 
was increased from none to 210 bushels 
per acre by the single potash application, 
and further increased 4 bushels by the 
double application. The yields of for
age beets were increased 50% and 60% 
respectively by the two rates of potash, 
while forage cabbage was increased 
nearly fourfold and fivefold by the ap
plications. The very dry summer ac
counts for the low potato yields.

The available potash contents of the 
soil in the three plots were determined 
by the Neubauer method to see what 
effects the 8 years’ fertilization had on 
the nutrient supply in the soil. The 
plot without potash during that period 
had 14 mg potash, the soil which re
ceived the single potash application had 
19 mg, and that with the double appli
cation, 34 mg. The check plot figure 
corresponds to about 280 pounds of 
potash per acre, an insufficient amount 
for intensive cropping. The data in
dicate that the single potash application 
has just about maintained the potash 
fertility of the soil, while the double 
application has built up a reserve supply.

T h e  S t o c k  F a r m  o f  M o u l in - C h a p e l l e .
By G. Marie, France.

Description of an interesting French 
stock farm is given by the author. The 
success of the enterprise is due to care

ful management of the herds, as well 
as of the soil for the production of feed. 
In addition to purchasing good feed, 
the owner fertilizes his fields that are 
producing forage, and feels that in this 
way he is obtaining a greater nutritive 
value from his land than he otherwise 
would. A complete fertilizer is used, 
and lime every 2 years. The phosphate- 
potash fertilizer such as 0-14-14 is ap
plied each fall, with a spring applica
tion of 100-150 pounds of a nitrogen 
fertilizer. Prize cattle, high production 
of milk and butter, and profit to the 
owner are the result of this well- 
rounded program.

T h e  R o y a l  S h o w  1939. By R. Pollet, 
Mulhouse, France.

The principal exhibits of the famous 
Royal Show in England this year are 
briefly described. Livestock, crops, ma
chinery, and other informational ex
hibits characteristic of an agricultural 
fair as we know it can be seen at the 
Show. Attention was directed to the 
agricultural aid activities of govern
mental agencies. Among these activities 
is the testing of soils for nutrients. 
About half the soils tested were poorly 
supplied with phosphoric acid, and 
83% were low in potash, results which 
indicate that this service of the govern
ment will be of great value to the 
farmer in enabling him to fertilize his 
fields to advantage.

Feeding the Pasture is Feeding the Livestock
( From page 18)

The fall seeded rye will furnish May 
and June grazing. If it is sown during 
the early summer, good pasturage will 
be provided during the fall months.

Sudan grass is best suited to supply 
pasture during July, August, and Sep
tember. Its abundant yields and carry
ing capacity make it a most satisfactory 
pasture supplement. Sudan grass usu

ally should be pastured only after it has 
reached a height of 18 inches to 2 or 3 
feet to avoid prussic acid poisoning and 
to obtain the most pasture. If this pre
caution is taken, Sudan grass is a 
most satisfactory midsummer pasture 
grass.

Sweet clover and alfalfa will provide 
good pasturage during June, July, Au
gust, and again in October.



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

George B. Walker, Scientist— Farmer
(From page 9)

own son, George Rea Walker, who 
holds a Master’s Degree from Missis
sippi State College and has about com
pleted work at Cornell for his Doctor’s 
Degree in genetics. George Rea is the 
only young man this writer knows who 
is obtaining a doctor’s degree with the 
avowed purpose of returning to the 
farm. James, Mr. Walker’s younger 
son, is now a senior at Mississippi State 
College. After graduating there, he ex
pects to go Harvard and take a Master’s 
Degree in commercial law and business 
administration in preparation for join
ing his father’s business.

C. A. Tate is the able plant breeder 
and production manager of the farm. 
He is a graduate of Mississippi State 
College and has been in charge of cot
ton breeding on the farm since it was 
first organized. He is regarded as one 
of the most successful cotton breeders 
in the world.

Of the three principal methods used 
in plant improvement—mass selection,

individual plant selection and testing, 
and hybridization—Mr. Tate has used 
individual plant selection and testing 
to originate and establish the famous 
strains of cotton produced by the Stone- 
ville Pedigreed Seed Co. He believes 
this method gives more uniform and 
stable strains.

In addition to the cotton grown on 
the properties of the Stoneville Pedi
greed Seed Co., Mr. Walker has con
tracted with eight planters in the Mis
sissippi Delta who this year are grow
ing his cottons under the same con
ditions under which they are produced 
on his own farms. With this plan, only 
the superior strains of Delfos and Stone
ville cottons are grown on the contract
ing farms. These cottons are ginned on 
exclusive gins and handled in a scien
tific manner from the time the seed are 
planted until they are bagged.

Mr. Walker has a beautiful home and 
grounds. His hobby is the production 
of flowers, of which he has produced

M r. W alk er ra ises a ll  o f  h is  own feed  and swaps cotton seed  fo r  cotton seed  m eal. O ats lik e  this
yielded  1 1 6  bu shels p er acre .
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W hen he harvests b u r clov er seed on an  extensive sca le , M r. W alker uses a m ech an ical h arvester.

some fine strains. He takes great pride 
in the landscaping of his home grounds, 
in his flower garden, and lily pond. 

Likewise, he believes in providing

good homes for his tenants, and on his 
recently purchased 1,400-acre farm has 
32 of the best tenant homes that can be 
found in the Delta.

Southeast Can Grow Good Iceberg Lettuce
(From page 13)

principal center of population of the 
United States; whereas, growers on the 
southeastern Seaboard, even to the far
thest tip of Florida, can place their prod
uce in New York for third morning’s 
delivery. One can well imagine that 
the appearance will be far more at
tractive and less wastage will result. 
It is, therefore, self-evident that when 
growers from the southeastern Seaboard 
place in the consuming markets a pack
age of Iceberg lettuce of similar quality, 
equal in grade, pack, and uniformity, 
that this lettuce will sell at a premium 
over western lettuce, because of the 
fresher appearance. Due to the natural

advantages encountered in the South
east, among which are lower land 
rents, labor costs, and freight rates, 
together with higher yields, it is pos
sible for this territory to place Iceberg 
lettuce in New York at, or under, the 
cost of production to western growers. 
From the foregoing it can easily be 
seen that if proper methods are de
veloped and followed, there is no rea
son why the southeastern Seaboard 
farmers, at least for the months from 
November to June, should not realize 
on an opportunity, the potentiality of 
which has not presented itself in many 
years.
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Weedless Heaven
( From page 15)

ground it is again planted, this time to 
tomatoes and food crops for the Jersey 
cattle.

Not only is the land double cropped, 
but the rows of the crops are planted so 
closely that it amounts to triple crop
ping. Potato rows are 20 inches apart, 
and seed pieces 8 inches apart. Toma
toes are planted in double rows 18 
inches apart with only 27 inches be
tween double rows. All the tomatoes 
are staked. It’s a sight worth seeing, 
these acres of staked tomato plants and 
their bright red fruit.

The farming practices of Jersey are 
exemplified by C. P. Journeaux of St. 
Martins, whose 40-acre farm was one 
of the many I visited on the Isle. Here 
were 18 head of Jersey cattle, 8 acres of 
tomatoes, and nearly 5,000 bushels of 
potatoes harvested from 14 acres before 
my visit. His cattle were in excellent 
condition, many of them blue ribbon 
winners in the Jersey Show. He has 
sold several in the export trade; one of 
these animals brought $3,000 to an 
American importer. Journeaux plants 
his potato crop in February with seed 
produced on his own farm the year be
fore. These seed are stored in crates 
above ground, 20 pounds to the crate. 
Before planting, the tubers are greened. 
Each potato is turned bud end up in 
the crates and exposed to light for this 
purpose. It takes about 40 bushels of 
potatoes to plant an acre because of the 
narrow spacing between the rows. The 
small potatoes are planted whole, while 
the larger ones are cut in half.

Journeaux expects an average yield of 
between 300 and 400 bushels to the 
acre. A ton of commercial fertilizer 
and all the organic material he can spare 
are placed on the land to be planted to 
potatoes. Most of the crop is shipped 
to England during May and June. The 
average potato of Jersey is much smaller 
than those produced in the United

States, for the English market seems to 
favor the smaller size.

The Jersey Agricultural Society re
ports that in 1936 the potato crop of the 
island brought an average of $840 for 
each of the 5,040 acres in potatoes. 
This should make some of our own 
potato farmers envious, especially so 
when they realize that the above state
ments do not account for the home
grown seed held on the Island for plant
ing or those sold locally. The $840 re
fers to average per acre received for 
potatoes sold in the export trade to Eng
land. However, 1936 was an unusually 
favorable season for potatoes, but sales 
over the past 10 years have amounted 
to more than $550 per acre, a lot of 
money in the language of any potato 
grower.

Combining potatoes and tomatoes 
grown on practically every farmstead on 
the Island, the gross sales amount to 
$3,000 just for these two cash crops, to 
make no mention of cows or dairy prod
ucts, or grapes, pears, apples, bulbs, and 
flowers, all of which are exported, and 
of other vegetables which find a ready 
market right on the Island. As there 
are but 1,800 farms in Jersey and 600 
of these are less than 2 acres, the gross 
income of the farmers runs very high 
and results in a very profitable agricul
ture, the most profitable on the whole 
of any I have ever seen.

Of course this income is not all velvet, 
for fertilizer costs run quite high, there 
is much hand labor to hire, while both 
hay and grain are purchased for the 
cows. Labor is not so expensive, how
ever, as in other countries, running not 
much more than a dollar a day at ordi
nary times, and nearly $2 in rush times.

It would be foolish to say that the 
farmers are all contented and happy. 
Some of those with small acreages prob
ably are hard put to it to make both 
ends meet and support their families.
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A farm stead  show ing th e  h igh  w alls w hich en clo se  th e  o rch ard s. Je rse y  fa rm ers  do n o t allow  
weeds to  creep  in  and stea l p lan t food  fro m  th e ir  cro p s, w hich gives th e  island  th e  ap p earan ce o f

having a “ weedless a g r icu ltu re .”

Many of them, however, help their more 
fortunate neighbors who have larger 
farms and who must employ much extra 
help during rush seasons. By and large, 
these men are much more fortunate 
than the farmers of England who, in 
spite of generous subsidies for one prod
uct or another, are struggling along 
against tremendous odds. While these 
Jerseymen, free of most of the taxes 
that their English neighbors have to 
bear, do without governmental aid, they 
have a fairly profitable time of it.

About half as much fertilizer is used 
on tomatoes as on the potato crop. The 
usual custom is to vary the formula 
slightly, too, by applying less nitrogen 
and more potash. A good many Jersey
men contract for the hand work to be 
done on their tomato crop from setting 
to harvest time. This includes staking, 
budding, and weeding; spraying and 
picking are contracted for separately. 
An acre of tomatoes in Jersey means 
about 13,000 plants, due to the planting 
method employed. The expected yield 
is about 2 pounds per plant or from 12 
to 13 tons per acre.

This yield compares very favorably 
with a 5-ton average for commercial 
tomato areas in the United States, oc
casional yields of double this amount, 
and with record yields of almost 12 tons 
to the acre in demonstration areas. The 
tomatoes grown on Jersey are the small 
fruited sorts, similar in size to the green
house tomatoes of our own country.

Besides those consumed on the Island, 
about 12,000 tons are shipped to Eng
land. They have competed with to
matoes from the Isle of Guernsey, 
Spain, France, and Holland. Because 
of the Spanish Civil War, Jerseymen 
were last year getting highly favorable 
prices for their second season crop. The 
gross value of exported tomatoes brings 
about a million dollars annually to the 
Island.

Another picturesque crop of Jersey is 
the cabbage crop. A species of cabbage 
grown by the Jerseymen grows 5 to 6 
feet high. The lower leaves of these 
cabbage plants are stripped from the 
plant as it grows and are used for stock 
feed, while the stalk grows taller and 
taller.
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After the leaves are picked, the stalks 
are cut, dried, seasoned, and made into 
canes which find a ready market in the 
tourist trade, to be carried home for 
souvenirs. In former times farm wives 
used to bake their bread on these broad 
green leaves. When the loaves came 
from ovens they carried a peculiar trade 
mark—the markings of the veins of the 
cabbage leaf. Another custom, appar
ently discontinued now on the Island, 
was to sell the fresh Jersey butter 
wrapped between the cool leaves of 
cabbages. Now the principal use of 
cabbage is for feeding stock, although 
markets still display the famous Jersey 
cabbage walking sticks.

Tourists come and go and probably 
impart to the Island its largest single 
business outside of agriculture. But the 
real interest in Jersey to the rest of the 
world lies in its agriculture. There is 
no denying the fact that the native 
Jerseyman is at heart a farmer, nor is 
there any doubt that farming there is a 
thriving business.

You may think it odd that up to now 
I have no more than mentioned the 
cows of Jersey—cows that are known

throughout the world for their rich, 
golden milk. While it is true that Jer
sey cattle do not occupy the place in the 
agriculture of the island that they used 
to, because of the transition to cash 
crops, there is still one cow for each 2 
acres of crop land, or more than 10,000 
cattle on the Island. About 1,000 ani
mals are exported each year, and this 
income boosts the cash of the farmers 
greatly. If we dig into the statistics of 
the agriculture there we find that the 
number of cattle has decreased 16 per 
cent in the past 8 years.. There are still 
more than 5,000 cows in milk, over
4,000 heifers, nearly 150 old bulls, and 
over 200 younger than 12 months. Not 
a bad dairy industry for a little spot in 
the sea of less than 50 square miles in 
extent, or more than 200 cows for each 
square mile.

Pastures as such are rather rare; the 
animals are usually tethered during the 
grazing season in fields that would be 
cut for hay otherwise. In many cases 
the land is seeded after harvesting an 
early crop of potatoes and used for 
pasture. Any available land is used for 
pasture, but the biggest majority of ani

C abbages in  J e r se y  g ro w  fro m  5  to  6  fe e t  h ig h . T h is  fa rm er uses th e  low er leaves fo r  s to ck  feed  
and m akes canes o f  th e  s ta lk s  to  se ll to  th e  to u ris t trad e .
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mals arc tethered and moved two or 
three times a day if necessary.

If the hay fields are pastured, then it 
follows that a good deal of hay must be 
purchased; and this is the case. Not 
only hay, but straw and concentrated 
cattle foods are bought to keep the ani
mals in high production. Very little 
grain is grown, as the land is much 
more valuable for the growing of other 
high-priced crops, among which pota
toes and tomatoes are the most impor
tant.

Increased acreages to these two crops 
grown largely for export have caused 
the changes in Jersey’s agriculture dur
ing the past 2 or 3 decades. Yawning 
markets in London and inability in 
England to produce tomatoes out-of- 
doors have conspired to bring about 
these changes.

Do not think that the Jersey farmer 
doesn’t earn what he gets. Remember

that there are no long, hard winters 
when these men can relax and wait for 
spring to come or any other off sea
son for them. This two-crop sys
tem keeps them busy the year round, 
what with the crops and the cows com
bined. Perhaps it is just as well, for 
there is no place to go except in to 
the city of St. Helier, unless they 
wish to take a boat, and so far as 
the Island itself is concerned, they can 
drive completely around it in a couple 
of hours.

Even so, there are many beautiful 
things to see, lovely homes, cool, shady 
lanes, a marvelous summer climate, and 
a gorgeous coastline. But above all the 
outstanding example of thrift, industry, 
and business foresight is evident on 
every hand. Peaceful, industrious, and 
democratic folk, they go about their 
everyday work in a manner that might 
well be an example for others.

Farmers Go to School
(From page 22)

Three years’ observations of this field 
show these remarksable results:

Year
Pounds yield of hay 

per acre
First cuttings

Pounds
increase

Fertilized Check
1936 3,888 2,646 1,242
1937 4,480 3,680 800
1938 2,957 2,281 676

This gives a total of 2,718 pounds of 
hay increase, which, valued at $10 per 
ton, would mean a return of $13.59 for 
a plant-food cost of $4.75.

As a direct outgrowth of this course 
In  1938, 10 High School agricultural 
instructors and the County Agricultural 
Extension Agents of four counties in

this area are cooperating in presenting 
a similar course fashioned after the 
Traverse City pattern of last year. The 
instructors conducting these courses have 
been meeting every other month in one 
of the towns of this community. Here 
Professor Paul J. Rood, Extension Soils 
Specialist of the Michigan State Col
lege, has met with the group and pre
sented data and experimental evidence 
supporting the lessons to be taught. 
The instructors have been able to relay 
this material back to their class mem
bers. This is giving operating farmers 
in a wide area an opportunity to learn 
recent findings on soil management 
problems. In these 10 schools there are 
over 300 farmers enrolled during the 
winter months.

From systematic instruction, as given 
in these communities, the experience of
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having crop in
creases on le 
gumes, as given 
in the two cases, 
will doubtless be 
repeated  many 
times. Many acres 
will doubtless be 
represented by the 
f a r m e r s  w h o  
adopt that one ap
proved farm prac- 
t i c e  o f  u s i n g  
“phosphate and 
potash” fertilizer 
with a crop of
t O p erating  fa rm ers  studied  so ils  a t th e  ad ult fa rm  schools eond ucted  la st
I C g U m e S . w inter in  th e  T rav erse  C ity , M ichigan , reg io n .

Research Finds Uses For More Cotton
{From page 21)

Low prices for cotton osnaburg, in 
1931-32 and since 1937, narrowed con
siderably the margin between the cost 
of burlap and of cotton bags. This 
greatly stimulated the use of cotton 
bags. Low prices for cotton bags justify 
economically their additional use for fer
tilizer, especially in those sections where 
used cotton bags have a high salvage 
value.

Only about 12 per cent of the fer
tilizer tonnage is now packaged in cot
ton bags, but if the entire tonnage were 
so packaged, it is estimated that at least
135,000 bales of cotton would be re
quired annually.

Important uses of cotton-making in 
other containers (varying considerably 
in value of the product used) have been 
studied in connection with the whole
sale grocery trade, the flour mills, and 
the cement industry. Always the alter
native products for containers were 
studied in comparison, and frank state
ments of competitive advantages and 
disadvantages of the use of cotton have

been made public, together with an in
dication of the possibilities under cer
tain conditions.

Cotton used in the tire industry—the 
largest single use of cotton in the United 
States—has been of great interest for a 
number of years. This use through the 
changes and improvements in the man
ufacture of tires and tire construction 
has been a continuing line of study, 
duly reported upon to the public.

Based upon their findings in these 
utilization studies, many new and im
proved cotton products have been de
veloped in the technological laboratory 
by these workers. In addition to cotton 
bagging, Mr. Cheatham and his assist
ants have developed several types of 
cotton bags for shipping raw sugar 
which are now undergoing actual ship
ping tests. A potential new market for 
cotton exists here for about 120,000 
bales. A cotton fabric for curing con
crete has been developed, which has ap
proximately the same absorbent qual
ities as the jute burlap generally used
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and possesses approximately twice the 
life of burlap.

One of the first and best known prod
ucts developed by Mr. Cheatham was 
a duplex cotton bag for the consumer 
packaging of fruits and vegetables. 
Millions of them, which range in size 
from 4 to 100 pounds capacity, have 
been made and sold by commercial con
cerns. These bags have been patented 
by the Department and the patent is 
dedicated to the public.

Mr. Cheatham points out that the 
new uses developed in the past have not 
been spectacular, and that they are not

likely to be in the future. But during 
the long time he and his assistants have 
been studying possible places and ar
ticles in which cotton might be used 
profitably, or where cotton, with its 
properties altered, would serve better 
than materials now being used, these 
surveys have not only provided inform
ation to guide technological research, 
but have provided findings that are tell
ing cotton growers where they stand in 
relation to other producers of many 
competitive products, what the possi
bilities and limitations are, and what 
the prospects.

Heroes Incognito
(From page 5)

example smacks of “false pride,” but 
let others judge. A widow was left 
with a small farm and four children 
under twenty-one. It was customary 
for such bereft folks to seek federal aid 
in one or more ways and be half-way 
grateful about it. But this redoubtable 
woman came of pioneer stock, and she 
wanted her brood to wax mighty in 
self-preservation and self-help. By de
vious plans and untold hardships she 
managed the farm with one son, sent 
two more out to labor at day work and 
cow testing, and she grubstaked the girl 
to a short course in stenography. In 
the face of ruinous prices and sacrifice 
of alleged standards temporarily in 
the home, this family under her guard
ianship came through with sailing 
flags. During it all she led a 4-H club 
and engaged in Americanization work 
among some foreign-born neighbors. 
Not being on any WPA strike commit
tee, this lady did not make the head
lines and she never will.

I know a farm couple who declared 
their useful parental days were not over 
after they had matured four youngsters 
of their own. Instead of drawing into 
a shell and being content as grand

parents, these lively folks made it a 
practice to adopt an underprivileged city 
child each year or so, and when they 
were about sixty years old they had 
raised a dozen useful young men and 
women under the healthful atmosphere 
of country life. No, they did not take 
these kids in as drudges to save hired 
labor, but they gave them a well-bal
anced mixture of worthwhile tasks and 
practical educations. Now they have 
the satisfaction of seeing five of these 
adopted ones earning money enough to 
satisfy the needs of themselves and give 
some aid to their own natural parents, 
whose years of grinding factory em
ployment are gone. Surely these hon
est elderly people defy measurement in 
the “rule of three” proposed by my 
cocksure extension man.

One of my best farm friends was left 
the father of eight children at the death 
of his wife a score of years ago. He 
hired a housekeeper for awhile until his 
eldest son and daughter decided that 
“they and Pa” could go it alone and 
make something out of the home as 
well as take good care of the family, the 
youngest of which was a year or so old. 
“Pa” told me he accepted the challenge
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with some misgiving, but he tried 
to remember what “Ma” would have 
wanted under similar conditions and 
circumstances, not overlooking prayer, 
balanced rations, clean clothes, decent 
books and music, and community enter
prise. Today his housekeeper is the 
original baby girl, and when she goes 
he will move in with a son to spend his 
remaining years. The children are all 
farmers residing in the same county, 
their acreage is extensive and paid for, 
and several of the boys are conservation 
committeemen. (Some may point out 
that my friend was probably in fear of 
a stepmother, but as he got along well 
with his mother-in-law, I ignore the 
charge as groundless.)

AT  T H E  suggestion of a county 
l agent lately, I visited a country 

district school different from any in 
my State and which a hasty opinion 
might underestimate. Presiding over 
forty pupils from six-year-olds to 4-H 
club age was a man teacher about 
fifty. He lived on a farm a mile dis
tant with his son, and during vacation 
he wrestled with the crops like any of 
his neighbors. A graduate of a normal 
college, he had taught that school for 
thirty years straight, after serving two 
terms as assistant county supervisor. 
His idea is simply that no service is of 
greater present and future value than 
giving rural children the best possible 
guidance by a mature person. He is a 
club leader as well, and imparts civics, 
cooperative marketing, and soil conser
vation with all the ability of a trained 
dirt farmer. Check him up with the 
motives of fear, profit, and glory and 
see what you get.

Many agents of the extension service 
themselves belie the claim that all ef
forts are directed by those three primary 
forces affecting humanity. I know one 
field crops man who spends as much 
time afield from one week to another 
and makes more speeches than any 
ambitious politician, and sacrifices more 
of his leisure hours to other people than 
the average country doctor. Moreover, 
he runs a Sunday school and helps his
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wife direct a juvenile craftwork class at 
week ends. The woods are full of such 
folks in agricultural education, and rare 
indeed are those in its fold who meas
ure their lives by profit or glory. In 
fact, if those were the goals they sought 
most, we would find them in other 
fields for which the same training would 
ably fit them.

TAKING in my whole experience 
as a farm observer, I can truly say 

that seldom have I been stopped by ru
ral folk merely to look at the size of a 
milk check, the profitable fatness of a 
shoat, or the glory of some landed an
cestor. They have called my attention 
to progress with modest pride; but 
pride in tasks well-begun and soils 
well-fertilized and crops well-har
vested, to my notion, has little to do 
with vainglory, if tempered with pru
dence. What they have been most apt 
to dwell upon in reference to their lives 
have been the peace and plenty of a 
happy community, the rearing of a bet
ter generation, and the adornment of 
the farmstead with arbors, lawns, and 
flowers.

Recently Colonel Lindbergh gave 
voice to the idea that our American 
task is to treasure and multiply the '  
inborn gifts, skills, and talents of the 
various European descendants here, so 
that we as a nation may preserve this 
kind of “heroism,” — the only kind 
worth perpetuating in a civilized world.
It means that the achievements of peace, 
however humble and unheralded, will 
long outlive the forces of hate and 
destruction.

And lastly in my analysis of heroes,
I cannot overlook a strain of good 
humor persisting in us all; so in clos
ing I toast the ones most likely to have 
achieved the title without much public 
acclaim, namely, your wife and my 
wife. By residing with us and putting 
up with our foibles, with but one re
quirement—to give sound and frequent 
advice—is surely a brand of heroism 
without glory, minus profit, and one 
utterly devoid of fear.

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



DOUBLE ERROR 
A young school teacher entered the 

bus and sat down. She looked at the 
gentleman across from her and smiled 
very sweetly. He looked puzzled. 
Realizing that she didn’t know him, 
she stammered:

“Oh, sir, please forgive me. I 
thought at first you were the father of 
one of my children.”

At the next corner she left the bus.

Helen: “I don’t see why he dates 
her—she’s a terrible dancer.”

Mary: “No, she can’t dance, but 
she sure can intermission.”

Mother—“Bobby, let the baby play 
with your marbles. Don’t be so sel
fish.”

Bobby—“But, Mother, she keeps 
them and won’t give them back.” 

Mother—“Nonsense, dear. Of course 
she’ll give them back.”

Bobby—“She won’t, either. She’s 
swallowed five of them already.”

When a war veteran was in the 
hospital recently, he challenged every 
knock at the door with, “Who goes 
there? Friend or enema?”

Said an excited citizen to a candi
date: “I wouldn’t vote for you if you 
were the Angel Gabriel.”

To which the politician replied:. 
“If I were the Angel Gabriel, you 
wouldn’t even be in my precinct.”

New Circus Actress: “You know,
sir, this is my first job in a circus. 
You’d better tell me what to do to 
keep from making mistakes.”

Manager: “Well, don’t ever un
dress in front of the bearded lady.”

An Irishman had been thrown over 
a fence by an enraged bull. He had 
just recovered when he noticed the 
bull pawing the ground and furiously 
tossing his head.

“If it wasn’t for your bowing and 
scraping,” said Mike, “I’d think yer 
threw me over on purpose.”

When the newlyweds boarded the 
train the embarrassed groom tipped 
the porter liberally not to disclose that 
they were just married.

On the way to breakfast next morn
ing the couple was the object of many 
grins, stares, and craning of necks. 
Furious, the groom upbraided the 
negro porter.

“Nassuh, Boss,” George replied. 
“Ah didn’t tell ’em. When dey asked 
me if you was just married Ah says 
‘No Suh, dey is just chums.’ ”

TOO MUCH CAMOUFLAGE 
Two farmers were waiting for their 

train, when along the platform tripped 
a fashionably dressed damsel, complete 
with lipstick, rouge, and powder. 
The two men gazed at her speechless 
for a moment. Then one spoke: 

“Man Tam, what dae ye think o’ 
that, noo?”

“Think,” exclaimed the other, “nath- 
ing ava’. It’s gey puir land that needs 
sae muckle top-dressing.”

Entries in a small boy’s diary: 
Feb. 24: Got an air gun for my 

birthday.
Feb. 25: Snowing. Can’t go hunt- 

ing.
Feb. 26: Still snowing. Can’t go 

hunting.
Feb. 27: Still snowing. Shot at

Grandma.
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AVAILABLE LITERA 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.

Circulars
Potash Pays on Grain (South)
G rea ter P ro fits  fro m  C otton  
T o m ato es (General)
A sparagus (General)
Vine Crops (General)
Sw eet P o ta to es  ( General)
Grow More Corn (South)
F e rtiliz in g  S m a ll F ru its  (Pacific Coast)

P o tash  H ungry F ru it  T rees  (Pacific Coast) 
B e tte r  C orn (Midwest) and (Northeast)
The Cow and H er P a stu re  (Northeast) and 

(Canada)
F e r tiliz e  P astu res fo r  B e tte r  L iv esto ck  (Pa

cific Coast)
W hat Y ou Sow T h is  F a ll  (Canada)
F ir s t  th e  F ie ld  T h en  th e  Y ie ld  (Tomatoes— 

Canada)

Reprints
D -7 S u ccessfu l S traw b erry  P ra c tic e s  in  th e  

So u th
11-7 P o tash  fo r  C otton  in  th e  D elta  F o o th ills  
M -7 B e tte r  C rop s o f  B e tte r  Q u ality  (Corn) 
N -7 W ill P o ta sh  B en efit Y o u r A pple O rchard  
R -7  R esu lts  w ith P o ta sh  in  E astern  V irg in ia  
U -7 F e r tiliz e rs  fo r  B e tte r  A sparagus (North

east)
X -7  O n A pple O rch ard s U se “ Congenial** 

F e r tiliz e rs  ( Northeast)
Y -7  A sparagus in  O n tario
Z -7 A pply B o ro n  to  P rev en t D ark en in g  o f  

T u rn ip s
A A-7 P o ta to  Im p rovem ent in  W isconsin  
CC-7 R ep la ce  P la n t Food  Losses in  C rop s 
H H -7 H igh P o tash  F e r tiliz e rs  fo r  F a l l  Use 
J J - 7  A tkinson  D em on strates T h a t I t  Can 

B e  D one
1.L -7  F e r ti l is e  to  C on tro l C o tto n -b elt E ro sio n  
M M -7 R aisin g  Q u ality  F ru it  on a L arg e  S ca le  
NN-7 T h e  Use o f  S o il T ests  in  C onservation
0 0 - 7  S tud y S ta rv a tio n  S ig ns on  T o b a cco  

and C otton
V V -7 D iagnosing F e r tility  Needs o f  O rch ard s 
X X -7  W e M et th e  Change in  B u rley  T o b a cco  
7 7 -7  C ro ta la ria  Is  Good fo r  So u th ern  S o ils  
B B B -7  C erta in  E lem en ts A ffect th e  G row th 

o f  T u rn ip s
R -8  C om m ercial F ertiliz e rs  in  G rape Grow ing 
D -8  R aisin g  P u re-b red  Seed  fo r  th e  South  
TV-8 F e r ti l is e r  D evelopm ents in  M ississippi 
K -8  Safeg u ard  F e r ti l ity  o f  O rch ard  S o ils  
I.-8  S o il  T ests  Im p ro v e C anning Crops 
M -8 A P rim e r E xp la in in g  C otton  D isease 

C on tro l
Q -8  C orn on A lk a li S o ils  Respond s to  P o tash  
S -8  M r. P en d er S p ecia lises  in  A sparagus 
T -8  A B a lan ced  F e r tiliz e r  fo r  B rig h t T o b a cco  
U -8 T o m ato es &  C ucum bers R ev eal D iet 

Needs
W -8 R ed  R asp b erries  Need C om plete F e r 

t i lis e r
Y -8  P o ta sh  Is  Needed in  S o u th ern  I ll in o is  
Z -8  O rch ard s D iffer in  F e r tiliz e r  Needs 
A A-8 W ere th e  P ro fe sso rs  W ro n g ?
B B -8  P erm an en t C lovers fo r  P erm an en t P a s

tu res
CC-8 How I  C o n tro l B la ck -sp o t 
D D -8 C ooked P o ta to es  B la ck e n  B ecau se  • • • • 
E E -8  Q u ality  P o ta to es  fro m  M uck S o ils  
F F -8  P o ta sh  Saves A lfa lfa , C lover, and  Soy

b eans

G G -8 S o il  and F e r ti l is e r  Needs o f  Apple 
O rchard s

I I - 8  B alan ced  F e rtiliz e rs  M ake F in e  O ranges 
J J - 8  E a rn  S o il  Paym en ts w ith W in ter L e

gum es
K K -8  E x tra  P o ta sh  &  B o ra x  Grew Good 

C elery
L L -8  H igh-qu ality  T o m ato es M ust n a v e  

P otash
M M -8 How to  F e r tilis e  C otton  in  G eorgia 
NN-8 Does W eath er A ffect T o m ato  Y ie ld s?
0 0 - 8  Grow ing Sw eet P o ta to es  in  So u th

A rkansas
Q Q -8  How M ichigan  Grows W h ite  P ea  

B ean s
A -9  Shallow  S o il O rchard s R espond to  

P otash
B -9  L and  Use as R elated  to  S o il  F e r tility  
C -9  F e rtiliz in g  H ops fo r  M ore P ro fit 
D -9  W h at Seeds M ixtures M ake B e tte r  P a s

tu res  ?
E -9  How to  P rev en t F e r ti l is e r  B u rn
G -9  W PA  Aids W isconsin  to  T est H er S o ils
H -9  L o ok in g  a t C otton  fro m  a New V iew point
1-9  A p parent Changes in  S o u th ern  Farm in g  
K -9  Q u ick  T ests  Show  So u th ern  S o il  Needs 
L -9  M aster B il l  B a rro n  W ins P o ta to  H onors

(Midwest)
M -9 F e rtilise d  P on d s P ro d u ce  M ore F ish  
N -9 P ro b lem s o f  F eed in g  C ig arlea f T o b acco  
P -9  B o ra x  fo r  A lfa lfa  in  N orthern  Id ah o  
Q -9  R esearch  R ep len ish es F lo rid a ’s Sugar 

Bow l
R -9  F e r tiliz e r  F re ig h t Costs 
S -9  T h e  Im p o rta n ce  o f  P o ta sh  to  So u th ern  

A g ricu ltu re  
T - 9  F e rtiliz in g  P o ta to es  in  New E ngland 
U -9  W hy So u th ern  I llin o is  Needs M ore P otash  
V -9  T h ere  Is  No S u b stitu te  fo r  S o il  F e r tility  
W -9  P o ta sh  Is  Im p o rta n t to  Farm  Chem urgy. 
X -9  H ershey Farm s F in d  P o tash  P ro fita b le . 
Y -9  P e a t L and  F arm in g  in  W isconsin .
Z -9  M icrobes as F a c to rs  in  S o il F e r tility  
A A -9 I t  Costs L itt le  E x tra  to  F e rtiliz e  R igh t 
B B -9  C lover Im proves F lo rid a  P astu re  
C C -9 M inor E lem en t F e rtiliz a tio n  o f  H o rti

c u ltu ra l Crops 
D D -9 Som e Fu nd am entals o f  S o il  M anage

m ent
E E -9  A nim als R ecognize Good S o il T reatm en t 
F F -9  T h e  Use o f  P o ta sh  on Id ah o  S o ils  
How to  D eterm ine F e r tiliz e r  Needs o f  So ils  
F e r tiliz e  Y o u r A lfa lfa
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Faith in our 
continued—

Abundance

'IJ^TE HAVE so much abundance in my State that we expect to cele- 
^ * brate two Thanksgivings, one set by the New Deal president and 

the other by the Square Meal governor. Although they were elected 
on opposing party tickets, this circumstance apparently has little to 
do with their rival proclamations. A few of us look with suspicion on 
the turkey growers and cranberry merchants who may have conspired 
to encourage such lavish plans for the feast day. Yet as a measure for 
enhancing party popularity in the coming generation of voters, I have 
no doubt the establishment of two school holidays amid plenty of delec
table viands will earn the sponsors the support of countless small boys.

Neither have 
ings about any

I the remotest misgiv- 
repetition of a day of 

thanks over a land of abundance. It 
may cause qualms to housewives over 
bellies and budgets, and likewise un
settle sundry heavy feeders. Those 
whose duty consists in either providing 
a balanced meal or absorbing one after
ward may face problems. It may cause

a run on the groceries almost amount
ing to another hoarding urge, and it is 
bound to deplete our corner drug store 
of ex-lax and bicarbonate of soda be
yond the normal November tonnage.

It may drive ministers and essay 
writers to devilish extremes in thinking 
up new preachments for old texts. At 
any rate, it will give us twice the num

3



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

ber of touchdowns for Thanksgiving 
and perhaps bring us a little nearer to 
the desirable goal of being more fre
quently aware of countless benefits we 
enjoy and American advantages we 
overlook.

For surely a State with two bona 
fide, officially sealed Thanksgivings and 
plenty of contrasting misery in large 
doses coming to us in European dis
patches has a chance to let the spirit 
of gratefulness sink in a trifle deeper 
than it has before. Instead of quarrel
ing with each other over whether we 
should feed the unemployed, we may 
all rejoice together that we have enough 
provender for worker and drone alike 
to spread out in peaceful surroundings. 
I surely believe we are going to realize 
what Thanksgiving means this year to 
the fullest degree.

IN FACT, I even doubt if Cap John 
Smith or Governor Winthrop (or 

whoever it was who dodged the most 
Injuns to reach for his pumpkin pie) 
could have sensed the value of a peace
ful mouthful any more than we do at 
this period.

In those quaint days the word “sub
marine” could have meant only sunken 
treasure left by the buccaneers or some
thing finny to go fishing for. A good 
runner could beat a gun shot, and the 
only things men feared from the air 
were swamp mosquitoes and an irate 
wife’s kitchen utensils. Of course when 
they fought each other it was done in 
the “grand manner” with everything 
open and on the carpet like tugs-o’-war 
and wrestling matches. He who could 
gouge the most eyes, bulge the biggest 
biceps, and sock hardest with the loud
est grunts was in the best position to 
propose an armistice. Thus the states
men of those times fully banked on 
rough and tumble struggles and open 
door diplomacy. They would open it 
with prayer and finish it with a marline- 
spike.

He who called for an exchange of 
notes was only postponing his funeral 
procession. It was just as easy to die 
in those days on the so-called field of

honor, but folks seemed to know what 
they were scrapping about and pre
sumably they got what they wanted, 
if our American resources are any safe 
indication of their prime objective. But 
our forefathers fought for other things 
than victuals, and in this regard it 
should be our Thanksgiving duty to 
prod ourselves to find out if we really 
treasure such items of less material kind 
as much as we ought.

NATURE in our best and most fa
vored localities has usually been 

lavish to prodigality. But in the wilder
ness days man took what he could get 
for the grabbing, and that made him 
forget the debt he owed to his com
munity and his soil. It is only when 
man joins nature’s forces at the plow 
handles to reinforce and augment their 
power that he assumes his proper share 
of responsibility and realizes the full joy 
of well-earned harvests.

To such provident folks the juice of 
roasted pippins and popcorn at the fire
side carries more tang and zest than 
otherwise. One can dilate on the qual
ity, the aroma, and the yield and feel a 
tingle of pleasure at being a contribut
ing factor in producing abundant food. 
One can argue over cultural details 
and become superheated over methods, 
which after all are the real delight of 
him who garners in the gifts of the soil 
in which the mind of man has played a 
part. Of what good is it to reach out 
and pluck the fruit wherein no sacrifice 
and labor have been expended by co
operative effort?

F  ON T H E  other hand the farmer 
lags and loafs and never learns or 

profits by his own and other’s errors, he 
then most likely blames the government 
or cusses the soil for its lack of fecund
ity. Thanksgivings, single or double, 
would have no meaning to such mis
anthropes. Such harvest celebrations 
might as well be erased as far as he is 
concerned.

America has had and I presume it 
will always have these contrasting kinds 
of partners with nature. These shiftless
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ones are not much in evidence at 
Thanksgiving observance, they are too 
busy hanging up their socks for Christ
mas, if the Board of Health will let 
them.

Soil fertility balance and livestock 
farming as its companion objective have 
been talked in our realm for many long, 
and some folks say, for many futile 
years. Our college station circulars have 
published proof enough and successful 
operators have furnished evidence ga
lore that he who attends to the larder 
below the ground where 
the microbes and invis
ible organisms replenish 
the subsoil resources is 
banking ahead for his 
old age.

I sometimes think we 
may have failed to deco
rate our bulletins enough 
with wise saws and mod
ern quips, or else have 
not jazzed them up to 
suit the avid eyes of sen
sation seekers. Maybe 
we have crowded into 
them more six-point tables and dreary 
“conclusions” couched in technical lan
guage than the ordinary work-a-day 
mind can easily absorb and enjoy. But 
the root of the trouble lies in inertia and 
a combination of the get-rich-quick and 
hand-out doctrines, both of which are a 
veritable wet blanket on spontaneous 
acceptance and adoption of soil manage
ment principles.

T HIS question is a very complex and 
challenging one, and its solution 

varies widely in our vast country of 
hundreds of soil types and soil series. 
I sometimes think as a layman that we 
spend too much on work and demon
strations that mine the soil rather than 
on real research to fit the needs of re
gional replenishment, followed by ex
tension work to secure more acceptance. 
Anyhow as I sharpen my teeth for the 
turkey bones, I fail to see how anyone 
can face the Thanksgiving without 
deeper cognizance of the basic values 
lying locked up in the frozen clods out

there afield which winter is closing 
down for a six-months rest. Otherwise 
we sit like Nebuchadnezzar in a rue
ful feast where the scales are visibly 
weighted against us.

It is just one more of those domestic 
problems which large armaments and 
talk of war scare will not subdue or 
solve. It is just another of those inter
nal sore spots that cry out to be healed 
while we are away looking for a sur
geon to operate on our neighbors.

I suppose the time is coming, if in
deed it has not already 
arrived, when we will 
want to decide whether 
to spend our public 
funds mostly on saving 
or restoring old barren 
wastes or developing des
erts, or whether to exert 
some new and hitherto 
unfound way to fatten 
all the acres lying within 
our best agricultural em
pire to a state of fertility 
closely approaching that 
which the pioneers and 

ox teams discovered a century ago. 
Probably if we succeeded in the latter 
venture we would have enough gro
ceries to keep us in a satisfying surplus 
muddle, to say nothing of efforts to 
reach out and reclaim the untouched 
arable. But in all such policies we must 
account for the man on the land and 
his destiny, as well as the health of the 
soil. That brings us back to the mooted 
problem of what we need most, more 
chances to farm well by a few or more 
chances to “farm at it” by the many. 
If mere subsistence is sought, then our 
course is relatively simple compared to 
what we must perform if a satisfying 
income is required for an expanding 
farm personnel.

Or can we attain both objectives well? 
No doubt we can, if we agree to devote 
some portion of our public money to a 
questionable subsidy, on the grounds of 
human engineering rather than dollars 
and cents return. It may be sounder 
and saner to subsidize doubtful soil re- 

( Turn to page 47)



It Pays to Balance 
Your Soil Fertility

By C. J. Chapman

Department of Soils, Wisconsin College of Agriculture, Madison, Wisconsin

MAN “lives, moves, and has his 
being” in a world full of unseen 

but powerful forces for good. He has 
been endowed with an intellect which 
has enabled him to harness the forces 
of nature and make them work for him. 
Science in agriculture is working mira
cles, and it behooves all of us to learn 
more of the mysteries of nature and 
apply the findings of science in so far as 
they may have an influence on our well
being and add to our prosperity and 
happiness. And so we are digging out 
of the earth stores of concentrated plant 
food. We are fixing the elements of the 
air in great factories, using these com

pounds in the form of commercial fer
tilizers to restore the productiveness of 
our worn and depleted soils.

In Wisconsin, farm manures have 
always been depended upon as the chief 
source of plant food in the maintenance 
of fertility; yet we are coming to recog
nize the fact that stable manure is not a 
balanced plant food. Further, we are 
learning that plant food is being sold 
from our farms in the form of dairy 
products, livestock, and cash crops— 
that even in a system of livestock farm
ing where all crops are fed and the 
manure produced returned to our fields, 
we are losing fertility at an alarming

rate. In order to 
maintain the pro
ductiveness of our 
soils, in order to 
grow the big crops 
so necessary for 
economical  pro
duction, we are 
finding it  neces
sary to balance our 
soil fertility with 
commercial plant 
foods.

Information as 
to the kinds and 
amounts of fertili
zer to use may be 
secured by the test
ing of soil samples. 
Information may 
also be obtained 
through the gen
eral recommenda
tions contained in

A fe r t i lis e r  d em o n stratio n  on the Jo h n  H ild ebrand  fa rm  at Cross P la in s  
gave con clu sive p ro o f th a t p o tash  was needed on th is  W aukesha silt

loam  so il.
T r e a tm e n t  Y ie ld  p e r  A c r e  in c r e a te

No fe r t i lis e r  2 3 .4  bu.
0 -2 0 - 0  a t 2 0 0  lb . 2 9 .3  “  5 .9  bu .
0 - 2 0 - 1 0  a t 2 0 0  lb . 4 9 .3  “  2 5 .9  “
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bulletins from our Agricultural Experi
ment Stations.

There is a widespread interest in soil 
testing. In Wisconsin we have set up 
county laboratories in most of the coun
ties in the State. Hundreds of thousands 
of soil samples are being tested in an 
effort to determine the kinds and 
amounts of fertilizer needed for the 
particular crops to be grown. Certainly 
it is true that the testing of soil samples, 
together with a knowledge of the gen
eral requirements of our various soil 
types, a knowledge of the crop to be 
grown, and something of the crop his
tory of the field, does enable us to make 
our recommendations with a fair degree 
of accuracy.

Renewed In terest in Soils

Farmers are coming to recognize the 
fact that the repair of their soils is just 
as important as the repair of fences, 
buildings, machinery, and equipment. 
In fact, there is a wave of interest 
sweeping across this country in matters 
pertaining to soil conservation and the 
restoration of soil fertility. Speaking of 
this growing interest in soil conserva
tion, Secretary of 
Agriculture Henry 
Wal lace  makes 
this s tatement :
“As never before 
this Nat ion has 
awakened to the 
need of stopping 
the exploitation of 
our greatest  n a 
tional asset— the 
soil. Soil conserva
tion is the last line 
of defense against 
national suicide, 
and that defense 
must go on.”

The parable of 
the man who built 
his house on the 
sand is well illus
trated in the farm
er who spends his 
m o n e y  for fine

equipment, fine buildings, machinery, 
and blooded livestock, who will have his 
fine automobile, radio, and other lux
uries, but who does not make any pro
visions for the repair of his soils and 
maintenance of soil fertility. Disaster 
and eventual ruin will come to farmers 
and all others who live by the philos
ophy of “eat, drink, and be merry and 
let the morrow take care of itself.”

If we were spending our money ten 
times as fast as we were making it, we 
would not last long, would we? But 
that is exactly what is happening on 
our Wisconsin farms. We are drawing 
checks on our bank account—the soil— 
and spending our soil fertility ten times 
as fast as we have been replacing it with 
fertilizers. We have been short chang
ing our fields in the return of stable 
manure, thinking that we were actually 
keeping up soil fertility. But unavoid
able losses of plant-food elements have 
occurred in the feeding transaction, and 
the subsequent waste of fertility in the 
handling of stable manure. In fact, 
in Wisconsin this loss of plant food 
amounts to better than $30,000,000 
worth each year. The 46,000 tons of 
commercial fertilizer used by Wisconsin

On the A nthony Sch ro ed er fa rm  n ear M iddleton, W isconsin , resid u al b ene
fits fro m  0 - 2 0 -1 0  fe rtiliz e r  applied  at 2SO  lb . p er acre  to  oats in  1 9 3 8  
resulted  in  an in crease o f  1 %  to n s o f  a lfa lfa  hay in 1 9 3 9 .  T h e  in crease  
in  th e  yield  o f  o ats in 1 9 3 8  was m ore th an  1 6  bushels. T h e  to ta l value 
o f  g ra in , straw , and hay increases am ounted  to  8 1 9 .0 9  per a cre  over 
and above th e  eo st o f  th e  0 - 2 0 - 1 0  fe r tiliz e r . T h e  soil was M iam i silt

loam  o f  low fe r tility .
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farmers last year are only about 10%  of 
the amount of plant food needed to bal
ance our annual soil fertility budget. 
And this thing has been going on year 
after year for the past 50, yes even 90 
years, in the southern half of Wisconsin.

We still hear the argument that we 
are producing too much now. Why use 
commercial fertilizers and still further 
increase production? But that farmer 
would be a fool who would sell his best 
cows because they were producing too 
much milk, or take away the bran and 
alfalfa from his cows in order to cut 
production. He would be a foolish man 
to permit his best fields to lie idle and 
cultivate only the poor land on his farm. 
He would be foolish to let his manure 
lie in the barnyard and thus lower the 
yields on his farm crops in order to cut 
down production.

Urged Improved P ractices

The Federal Government, of course, 
during these past 6 years has made a 
stupendous effort to regulate produc
tion, to control acreage, so that we 
would not be faced with enormous sur
pluses; has further paid out millions of 
dollars to farmers in an effort to induce 
them to follow out approved crop- and 
soil-management practices. But I have 
always argued that it is more profitable 
to grow 10 acres of potatoes, yielding 
300 bushels per acre, than to grow 20 
acres yielding only 150 bushels. I have 
argued that farmers would be better off 
if they seeded down from 25 to 30% of 
their poorer land and let it grow to grass 
than to devote these acres to the grow
ing of crops, making poor yields which 
are invariably grown at a loss. Our 
surpluses for the most part have been 
produced on marginal land that should 
and is being taken out of production.

The final argument which I present 
in my advocacy of soil fertilization and 
conservation is that it will pay a farmer 
to fertilize and lime his soils. If a 
farmer can recover his fertilizer dollar 
with a good rate of interest, if he can 
invest a dollar and get two to three 
dollars return on the investment, that is

good business. If some security house 
or bank advertised bonds or other se
curities that would mature in 3 or 4 
years and pay 100% interest, there 
would be a wild scramble by investors 
to purchase such securities. But here I 
am talking about investments that will 
pay 100, 200, and even 300% interest.

Soil-bu ild ing  for Profit

What evidence do we have to back 
up these arguments? Let me illustrate 
with the case of William Wagner, Mid
dleton, Wisconsin, who bought a 200- 
acre farm some 20 years ago and paid 
$40,000 for it. He had very little money 
to pay down on the farm at the time of 
purchase. However, in a period of 20 
years Mr. Wagner has not only paid for 
this farm in full, but has made improve
ments amounting to better than $ 10,000. 
But Bill Wagner is a good farmer. In 
the early days he started in on a soil- 
building program. He has limed every 
acre of his farm. A good herd of dairy 
cows, good crops of corn, plenty of al
falfa, hogs (from 100 to 150 hogs each 
year), coupled with good management 
and plenty of hard work have been the 
secret of his success. He has followed 
through on a soil-improvement pro
gram. This year (1939) Mr. Wagner 
used fertilizer on all of his small grain. 
We conducted a demonstration on his 
farm in order to determine what fertili
zer, combinations were best adapted to 
his soil. The crop was barley, and all 
treatments made a good profit. How
ever, the mixtures carrying potash made 
increases way ahead of the straight 
phosphate. Yields are given in the fol
lowing table:

Of course, the residual benefit of the 
fertilizer treatments to the hay crop in 
1940 will add further to the profit from 
the fertilizers used.

I could cite a hundred such illustra
tions where farmers have been using 
fertilizers with profit. But I wish to 
present further evidence from actual 
field demonstrations to prove that by 
and large our soils are responding profit
ably to fertilizer treatment.

( Turn to page 44)



T h is  fine lo o k in g  field  o f  celery  was grown on m uck so il n ear 
O viedo, F lo rid a .

Florida Studies Celery 
Plant-food Needs

By J. Francis Cooper
Editor, Agricultural Experiment Station, Gainesville, Florida

T HE “big freeze” of 1895, together ford and Oviedo for 40 years, has be-
with another severe cold in 1899, come important in Sarasota and Man-

put Florida in the business of celery atee Counties on the West Coast, and
production. Many citrus growers in is beginning to assume a place of prom-
the northern half of the peninsula who inence in the Florida Everglades,
had their trees killed back in ’95 started Growers around Sanford had artesian 
new groves immediately. When the water available, and their surface soils, 
cold of 4 years later nipped their young mostly Leon sands, were underlain at 2
trees, they turned their attention to or 3 feet with a hardpan layer which

•vegetables, and it was found that the was quite impervious. This situation
Sanford area in Seminole County was was practically made to order for sub-
particulary adapted to celery. This crop irrigation, which is extensively practiced
has remained important around San- there. Terra-cotta pipe lines with open

9
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joints are laid at convenient intervals 
across the fields, and water is turned 
in through them. The hardpan layer 
prevents the water from going down, so 
it can be made to rise to whatever depth 
is desired.

Celery a Heavy Feeder

Celery is a winter and early spring 
crop in Florida, requiring from 80 to 
120 days in the field. Seedbeds near 
Sanford are planted beginning in July, 
and the plants are set to the fields from 
September to February. Harvesting 
begins usually around the last of Jan
uary and continues until late April or 
early May.

Celery, being a leaf crop of high 
yields per acre, is a gross feeder. Sem
inole County growers have been using 
from 3 to 5 tons of fertilizer per acre, 
but with evil days of recent years fall
ing on their industry, many growers 
have cut down the amount to 2 tons 
per acre. Some of them are finding the 
more economical lower rates of appli
cation satisfactory.

D r.R .W . Ruprecht, chemist in charge

of the Florida Experiment Station’s 
celery laboratory at Sanford, says most 
Seminole growers use a 4-5-5 fertilizer, 
with a few using 3 5-2-8, and some 
others insisting on an even higher 
potash content. Most of them prefer 
half of their nitrogen from organic and 
half from inorganic sources. Gen
erally, the Seminole growers apply from 
500 to 1,000 pounds of their fertilizer 
in the furrow before planting and from 
500 to 1,000 pounds at 10- to 14-day in
tervals after the plants are set. Most 
growers top-dress once or twice with 
nitrate of soda or nitrate of soda-potash 
( 12-12) shortly before the plants are 
to be harvested.

In addition to the regular fertilizer 
elements, most growers around San
ford apply borax to prevent the devel
opment of cracked stem, a trouble which 
harassed the industry for years before 
the Experiment Station’s celery labora
tory discovered that it was due to a defi
ciency of boron in the soil. The labora
tory recommends annual applications of 
10 pounds of borax per year, and states 
that larger applications are apt to be 
distinctly harmful. The borax dis
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solved in water is applied as a spray 
shortly after the plants are set.

The Florida Everglades, with its vast 
acreage of muck soils, is forging rapidly 
to the front as a celery-producing area, 
even though it is as yet a small pro
ducer in comparison with other areas. 
The first celery in quantities sufficient 
for carload shipments was planted there 
about 1928. However, it was not until 
the 1933-34 season that any real expan
sion of celery acreage occurred. During 
that season Palm Beach County shipped 
54 cars of celery; during the 1937-38 
season the number jumped to 347 cars; 
in 1938-39 it harvested 600 acres. The 
acreage for 1939-40 is expected to in
crease 50 per cent to 900 acres.

Both soil type and climate in the 
Everglades seem entirely suited to 
celery production. Both peats and 
mucks will grow celery to advantage, 
but most of the muck soils near the 
edge of Lake Okeechobee are utilized 
for more tender crops, so that celery is 
grown largely on the sawgrass peats. 
This peat is organic in nature, the soil 
acts as a huge sponge, with high water- 
holding capacity, adequate pore space 
for soil air, and a fine capacity for 
holding plant foods applied as ferti
lizers. Satisfactory fertilizer applica
tions on the peat can consist of smaller 
quantities than on the highly mineral 
soils.

W ater Control Necessary

The peat and muck soils, formerly 
overflowed lowlands, have been made 
available to cultivation through drain
age of the Everglades. In recent years 
it has been amply demonstrated that 
water control is quite as important as 
drainage—simply taking the water off 
the land may leave the muck too dry 
for crops to grow, or even may cause 
it to dry to the extent that it will burn 
readily and be lost in case fire gets 
started. (Fires have ravaged thousands 
of acres, and State officials estimate that 

-they have done $40,000,000 worth of 
damage to the peat soils in recent 
years.)

Wherever possible landowners now

D r. R . W . R u p rcch t, l e f t ,  o f  th e  E xp erim en ta l 
Celery L ab o rato ry  a t S a n fo rd , in sp ects som e 

celery  w ith County A gent C. R . Daw son.

control the water level by pumping 
water from drainage canals into their 
drainage ditches, which serve equally 
well as irrigation ditches, the land being 
so flat that the water will flow either 
way. Most growers now run mole 
lines from one irrigation ditch to 
another at regular intervals, usually 
about 20 to 30 feet apart. These mole 
lines are made by a heavy machine 
with a narrow foot, on the bottom of 
which is the torpedo-shaped “mole.” 
The narrow foot cuts through the loose 
soil, and the “mole” leaves a small 
open line through which water move
ment is facilitated.

Through the use of mole lines and 
ditches, the water table can be held at 
any desired level. For celery, except in 
the seedbed and when the plants are 
being set to the field, the best level for 
the water table has been found to be 
16 to 24 inches.

While peat and muck soils are high 
in nitrogen, they are almost univer
sally deficient in phosphate and potash. 
In southern Florida a goodly number 
of the soils are lacking also in copper, 
manganese, and zinc.

In an effort to develop information 
relative to best fertilizers for celery in 
the Everglades, Dr. Joseph R. Becken- 
bach, formerly of the Everglades Experi
ment Station and now of the vegetable
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laboratory at Bradenton, has conducted 
some fertility tests covering a period 
of several years and a considerable 
acreage. Standard commercial cultural 
methods were used, the plants set in 
single rows 30 inches apart and 4 
inches apart in the row, giving ap
proximately 52,275 plants per acre. A 
regular spray program was followed.

Despite the fact that peat soils are 
highly nitrogenous in nature, celery 
in Dr. Beckenbach’s tests at and near 
the Everglades Experiment Station re
sponded to nitrate fertilizers each year.

F lo rid a  ce lery  is harvested  in  fro m  8 0  to  1 2 0  
days a f te r  i t  is set in  th e  field .

Over 5 years the average annual yield 
was increased by 75 field crates per 
acre where nitrate fertilizers were used. 
Mineral nitrates seemed as satisfactory 
as organics, and a mixture of half ni
trate of soda and half sulfate of am
monia seemed to be entirely satisfactory 
and economical.

Peat soils are very low in potassium, 
and Dr. Beckenbach obtained marked 
response to applications of this element, 
celery grown without potash being vir
tually a failure on those soils. With 
mixtures analyzing 12 per cent potash, 
yields ranged more than 500 field crates 
per acre. Higher analyses gave slightly 
higher yields, but did not always prove 
profitable.

Dr. Beckenbach tested four sources of

potash—sulfate, muriate, kainit, and 
hardwood ashes. All were satisfactory 
except the kainit, but ashes were en
tirely too expensive. Muriate of potash 
plots outyielded sulfate of potash plots 
in 7 out of 10 comparisons, and the 
muriate, being more economical, is 
recommended.

Five different sources of phosphoric 
acid were compared— 16 per cent super
phosphate, colloidal phosphate, floats, 
foreign basic slag, and domestic basic 
slag. Floats and colloidal phosphate 
were found to be definitely unsatis
factory, regardless of cost. The other 
materials all were more or less satis
factory, the domestic basic slag in par
ticular showing up well. Since basic 
slag contains from 1 to 3 per cent man
ganese oxides, this material seems espe
cially adapted to unburned peat soils. 
(O f course, ammonia fertilizers should 
not be mixed with basic slags.)

Fertilizer R ecom m endations

After considering results on all plots 
over a period of 5 years, Dr. Becken
bach is convinced that a fertilizer ana
lyzing 3-6-12 is most desirable and 
profitable for celery on Everglades soils. 
Broadcast applications gave responses 
equal to or better than those made in 
bands under the plants, and were less 
apt to burn. Celery roots make a tre
mendous spread of growth and thus are 
able to utilize fertilizer applied broad
cast, either by hand or with a seed drill. 
All of the fertilizer can be applied before 
the plants are set.

The rate of application is dependent 
on previous treatment of the soil, and 
on whether celery strippings are left on 
the soil. On virgin land, which Dr. 
Beckenbach recommends be turned a 
year before celery is set on it, 2 tons per 
acre of a 3-6-6 or 3-6-12 are satisfactory. 
With land previously cropped and fer
tilized for crops other than celery, he 
recommends the same quantity. When 
strippings are left in the field and celery 
grown on the land in succeeding years, 
1 ton per acre of a 3-6-12 has proven 

(Turn to page 43)



Ingenuity Employed 
In Official Research

By C. B. Sherman
United States Department of Agriculture, Washington, D. C.

ONE little-publicized means of im
proving our crops and of ascer

taining just how good our crops are 
when they reach the markets is unusual 
in its essence. It is the ingenuity dis
played by the improvement and stand
ardization workers. When they find 
themselves up against a total lack of 
method or instrument to accomplish a 
needed result or make a needed meas
ure, they apply themselves to working 
out, designing, or inventing the appli
ance or method that will do the job. 
Or sometimes the equipment or method 
in use seems too slow and cumbersome. 
Then they set to work to make it more 
rapid and practicable. They improve it 
sometimes beyond recognition.

It cannot be claimed, of course, that all 
of these workers 
are gifted with the 
inventive sense, but 
a surprising num
ber have demon
strated its posses
sion to some de
gree. The results 
have greatly in
creased the pos
sibilities of the 
standardization re
search and the 
services offered by 
the U. S. Depart
ment of Agricul
ture, and they have 
given practical ef
fect to the research 
effort and to the 
technical method 
of approach.

No one has ever been able to define 
quality in cotton scientifically, nor to 
measure it accurately (although there 
has always been plenty of talk about 
cotton quality), partly because we 
lacked the precision equipment with 
which to find out and to measure. But 
piece by piece such apparatus is being 
developed, invented, or improved. Ap
parently, we are well along now on the 
march towards providing such needed 
new equipment all along the line, from 
the gins, through the fiber laboratories, 
and in the classing rooms.

Ginning can ruin cotton quality or it 
can seem to enhance quality by some of 
its procedures, as drying and cleaning. 
Right here we begin to find some of 
these Government inventions. These

13
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M iss D o ro th y  N iekerson m easures th e  c o lo r  in  a  b o x  o f  co tto n  standards 
by  m eans o f  eq u ip m en t, p a rt o f  w hich she im proved  and p aten ted .

are connected with the experimental 
gin and ginning laboratories at Stone- 
ville, Mississippi.

It is important to know precisely 
whether seed cotton needs drying and, 
if so, how much and under what con
ditions. Application has been made 
for a public-service patent on a moisture 
indicator for use on seed cotton. This 
hygrometer determines the moisture 
better than previous methods, and the 
work can be done in only a few minutes 
compared with five or six hours needed 
for the oven tests. Now a number of 
horizontal and vertical types of driers 
have been developed by the Depart
ment engineers and patented in the 
name of the public. The aim has 
always been to increase drying efficiency 
and to decrease the cost of installation 
and of operation.

Patent application has also been filed 
for a pressure-delivery method of feed
ing seed cotton from the bottom of a 
drying tower to a separator instead of 
discharging cotton by gravity to a 
clearner, or handling it pneumatically. 
Public-service patents are also pending 
for the wye system of feeding cotton 
driers and for a pressure feed for pneu
matic ginning systems.

Many other devices and methods have 
been developed to improve ginning re

sults, for which 
patents have not 
been requested.  
They include such 
technical contriv
ances as a special 
cot ton-gi  nning 
stroboscope,  a 
gauge to test the 
airblast pressure in 
gins, a device for 
controlling the air 
volume,  a rib 
gauge for ascer
taining the dis
tance between gin 
ribs and the wear 
and tear on them, 
and an air-blast- 
n o z z l e  width 
gauge. There is a 

story back of each of these develop
ments, but it is enough to say here that 
they are of especial use to cotton gin 
specialists in the extension activities 
which now recognize that if we are to 
put better cotton on the markets, it is 
as important to work with the ginners 
as with the cotton farmers.

Perhaps the greatest care has been 
taken in every part of the preparation of 
the cotton at the gin. Then almost at 
once in the marketing channels the 
identity of the bale is lost. This fact 
has caused the Department of Agricul
ture concern for many years. It should 
be possible to trace a fine bale to its 
source and to find where the occasional 
fraudulent bale comes from.

After experimenting several years 
with different methods, the Department 
workers have now patented a wire cot
ton bale-tie and a permanent cotton-bale 
identification tag. The tag, which con
sists of a metal tag-head and a wire 
anchoring device, is installed while the 
bale is being formed in the gin press- 
box. These tags, which in tests have 
withstood fire that consumed the bales, 
are now being used experimentally in 
commerce and eventually will probably 
be used to advantage in the cotton trade.

Then comes the question of sampling.
( Turn to page 40)



Renovation Makes 
Pastures Profitable

By F. V. Burcalow
Wisconsin College of Agriculture, Madison, Wisconsin

9 'A KE care of the legumes and 
JL the grasses will take care of them

selves” is axiomatic in grassland .man
agement throughout the humid areas of 
the world. Reciprocity finds no better 
illustration in the whole plant kingdom 
than the associated growths of desirable 
grasses and desirable legumes. The le
gumes furnish nitrogen and organic 
matter for the grasses, and the grasses 
supply shelter for the legumes.

White clover ( Trifolium repens) is 
the premier legume for growth in asso
ciation with the most desirable grasses 
where rainfall is abundant and well dis
tributed, winter injury is not a serious 
problem, the growing season is charac

terized by cool weather, and soils are 
rich in humus and mineral nutrients. 
Physiologically and morphologically it 
is the ideal pasture legume under such 
conditions. When grazing is properly 
regulated, undue competition of the 
grasses is held in abeyance, and the 
survival and productivity of white clover 
are assured. This is a rather well-known 
fact.

What is not so generally known is 
that farmers of the north central States 
are solving the chronic problems of dry 
summer weather with legumes whose 
heat and drought endurance is far su
perior to white clover. Moreover, such 
legumes are being established in blue-
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grass sods without plowing, without 
erosion, without the destruction of the 
grasses, and with benefits that are truly 
amazing. Not only is the carrying capac
ity of such pastures often doubled and 
trebled, and not only is succulent graz
ing provided during summer drought, 
but weeds are greatly reduced and dam
age from that major pest of the many 
grassland areas, the white grub, is prac
tically eliminated. Such benefits do not 
prevail just for 1 or 2 years, but for 
several. This plan of grassland im
provement was developed at the Wis
consin Experiment Station by L. F. 
Graber, and it is known as renovation.

Where periodic drought and heat 
prevail, white clover is sporadic and ir
regular in its contributions to the grass
lands of humid regions. Granted that 
the soil is well supplied with potash, 
phosphates, and lime—the prime essen
tials for its welfare—white clover may 
persist, but it will only be productive if 
nature favors it with abundant, well- 
distributed rainfall and accompanying 
cool temperatures. It is not a dry- 
weather legume, nor is it a hot-weather 
legume. It is a surface feeder, and it 
is heir to the many ills of climatic 
adversity.

A lfalfa and Sw eet Clover

It is not surprising, therefore, that in 
the Midwest where extended periods of 
dry hot weather are not uncommon, 
farmers look to such heat-resisting and 
drought-enduring legumes as sweet 
clover and alfalfa to furnish succulent 
pasturage when bluegrass and white 
clover are “siestic,” dormant, and wait
ing for moisture to revive them.

In the major drought years of 1934 
and 1936 when grasses and white clover 
were browned and shrivelled to the 
kindling point, properly managed sweet 
clover was tall, productive, green, and 
succulent, and alfalfa was not far from 
it in performance under the stress of 
such environmental adversity. No won
der, then that farmers have been grow
ing their regular fields, biennial sweet 
clover and alfalfa as dry-hot-weather

supplements in their grazing set-ups. 
No wonder, that more recently with the 
findings of agronomic research, they 
have begun to establish sweet clover, or 
a mixture of sweet clover and red clover, 
and alfalfa, or a mixture of alfalfa and 
red clover, in unproductive permanent 
bluegrass pasture sods without plowing. 
The practice is “taking hold” in Wis
consin and elsewhere with a remarkable 
degree of success. It is one of the “must” 
practices of many cooperators with the 
Wisconsin Soil Conservation Service.

Old Pastures Need Help

Renovation is a first-aid treatment to 
grub-damaged or poor, unproductive, 
weedy, nitrogen-phosphate-potash-lime 
deficient, run-down permanent grass
lands. Many of such pastures are hilly, 
and the soil is erodible. Plowing is 
hazardous and sometimes impossible. 
But such pasture sods can be scarified 
with a disk or spring-tooth harrow or 
both. With these implements and a 
drag a satisfactory seedbed can be pre
pared during periods when the soil con
tains the right amount of moisture to 
work up well. If weeds and old grass 
or other residues interfere, they can be 
burned off (using the usual fire precau
tions) in the late fall, mid-winter, or 
early spring. In most pastures despite 
their unproductivity, there will be 
enough live roots and rhizomes and 
enough old sod incorporated in the soil 
to prevent erosion. The grasses are not 
killed, but, of course, they are weakened 
sufficiently to get dry-weather legumes 
started.

The needs of sweet clover, alfalfa, and 
red clover for lime, phosphate, and pot
ash are too well known to warrant dis
cussion. Soils deficient in one or all of 
them will never sustain productive 
growths of dry-weather legumes, and 
seedings are doomed to failure unless 
the soil needs are ascertained by soil 
tests and adjusted by proper applications 
of these essentials. Lime and fertilizer 
may be applied to the sods either before 
or during the scarification process. They
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Below is a typ ically  run-dow n, g ru b -in ju red  bluegrass p astu re  w ith a very low carry in g  cap acity . 
A fter renov ation  (a b o v e )  w ith sweet c lo v er, th e  p rod u ctiv ity  and density o f  th e  b luegrass were 
restored  and w hite grubs and weeds, th e  two com m on p astu re  pests o f  th e  reg io n , w ere p ra ctica lly

elim in ated . P h o to , cou rtesy  S . C. S .

should always be incorporated in the 
surface layer of the soil.

Many unproductive pastures are char
acterized by abundant growths of weeds, 
such as the ragweed, horseweed, and 
others. Because they form seed annu
ally, enormous populations of weed 
seeds have accumulated in the soil and 
they may afford destructive competition 
for the young seedlings of dry-weather 
legumes. Such situations are handled 
effectively by repeated diskings or other 
cultivations at intervals of from 1 to 3 
weeks, and* deferring the seeding until 
the end of May or the forepart of June. 
In regions where August or September 
seedings are feasible, the weed problem 
is not difficult, since the dry-weather 
legumes become well established during

a period when weeds are for the most 
part dormant and inactive. The dry- 
weather legumes are sown in the scari
fied grass sods in the same manner as 
they are sown in cultivated fields, but 
at rates 2 to 4 pounds heavier than nor
mal. A nurse crop of grain is used only 
when the soil is so devoid of sods that 
erosion becomes hazardous.

Obviously grazing needs to be with
held from the area of a pasture being 
renovated until the dry-weather legume 
seedlings are well established, and con
sequently this portion of the pasture 
must be fenced. However, when the 
legumes are well rooted and have abun
dant top growth (usually in July with 
spring-sown sweet clover, alfalfa, and 
red clover) moderate grazing can be
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practiced during late July, August, and 
early September without seriously in
juring the new seeding. With the on- 
come of fall rains, grazing should cease, 
thus giving the young legume plants an 
opportunity to prepare for winter.

After dry-weather legumes have been 
successfully established, the benefits of 
this renovating treatment are largely 
dependent upon regulation of the graz
ing, and this is rather easily accom
plished since the renovated area is al
ready fenced. Excessive grazing is ex
tremely harmful to both the legumes 
and the grasses. A very desirable plan 
of grazing areas renovated with sweet 
clover is to pasture closely for not more 
than two weeks in the spring of the sec
ond year after the sweet clover has at
tained a height of from 2 to 3 inches.

The subsequent growth of the sweet 
clover and grasses is held in reserve to 
provide for succulent grazing during 
the usual dry period of July, August, 
and early September. Alfalfa is very 
sensitive to early defoliation, and graz
ing is often held in abeyance until blos
soming or later.

Because it is widely known for its 
soil-enriching qualities, its great drought 
and heat resistance, and its aggressive 
growth, and because of low seed costs, 
biennial sweet clover (especially in mix
ture with medium or mammoth red 
clover) is being widely utilized for the 
renovation of permanent grasslands. 
When the second year’s growth is so 
grazed as to permit seed formation, and 
the associated grasses are grazed very 
closely for the remainder of the year 

after the sweet clover 
seed has formed, it is 
not at all uncommon for 
a new stand of sweet 
clover to arise in reno
vated pastures in the 
third year. With regu
lated grazing,  good 
stands will persist and 
will produce seed again 
in the fourth year, until 
the grass sod becomes so 
dense that  seedling 
plants find it difficult to 
establish themselves.

In the famous blue
grass region of south
western Wisconsin,  4 
acres of an unproductive 
weedy pasture on a steep 
hillside were renovated 
with biennial  sweet 
clover, and a smaller 
area with alfalfa in 1929. 
It was Graber’s first at
tempt to ascertain the 
practicality of renova
tion, outside of the trials 
he had conducted pre
viously for 4 years on 
the University Farm at 
Madison. Not only was 
this venture a remark- 

( Turn to page 42)

L ifte d  lik e  a m at fro m  th e floor, th is  old  b luegrass sod, lik e  m any 
o th ers , has been  v ictim ised  by  w hite grubs w hich p revailed  at th e  
ra te  o f  fro m  2 0 0 ,0 0 0  to  3 0 0 ,0 0 0  p e r a cre . Su ch  dam age is e lim i
nated  by  ren o v atio n , s in ce  sw eet c lo v er and a lfa lfa  rep el the 
egg-laying o f  th e  Ju n e  b ee tles . G rub-dam aged p astures are  easily  

scarified  and renov ated  w ith dry-w eather legum es.



Fertilizing Tomatoes 
In Eastern Virginia

By E. R. Purvis J. M. Blume
Virginia Truck Experiment Station, Norfolk, Virginia

ALONG the tidal streams and 
l coastal estuaries of eastern Vir

ginia are located the oldest agricultural 
soils of the United States from the stand
point of number of years of continuous 
cultivation. Spreading radially from 
Jamestown, the earliest English settlers 
planted their corn and tobacco over 
large areas of the well-drained, sandy 
Coastal Plain soils early in the 17th 
century. Some of these soils have been 
in continuous cultivation since that 
time.

The soils of this area are predomi
nantly of the Sassafras, Norfolk, and 
related series. Originally low in plant 
nutrients, 3 centuries of cropping have 
in many instances brought about severe 
depletion of both major and minor 
fertilizer elements in this region. This 
loss of fertility was recognized over a 
century ago and is known to have 
greatly affected the fortunes of many 
of the great estates of that time. George 
Washington was very much interested 
in this “first American soil problem,” 
and a little west of this area, it is said 
that Jefferson spent his last years in 
poverty, fighting a losing fight in at
tempting to restore the fertility of his 
fields. It is little wonder that this sec
tion produced Edmund Ruffin and John 
Binns, early Virginians who made im
portant contributions to our knowledge 
of the value of lime, fertilizers, and 
crop rotation, in preventing soil ex
haustion.

That this pioneer work in soil fer
tility has borne fruit is attested to by 
the fact that many of the old fields are 
still in production, and in many in

stances are now subjected to the most 
intensive type of farming, that of truck 
crop production. In the rejuvenation 
and maintenance of these once depleted 
soils, commercial fertilizers have played 
a vital part. Climate and geographical 
location make this area ideal in many 
respects for the production of some 20 
vegetable crops. Of these, tomatoes 
are one of the more important.

Approximately 25,000 acres of toma
toes are planted annually in eastern 
Virginia, this acreage being located 
chiefly in the Northern Neck section, 
including the Counties of Westmore
land, Northumberland, Richmond, and 
Lancaster, and in the two Eastern 
Shore counties of Accomac and North
ampton. All but a small percentage of 
this crop goes to the canning industry. 
Prices are low, usually less than $10 
per ton. It will be readily seen that for 
success with such a crop, high yields 
are necessary.

Tested T om ato  Needs

The average yield of canning toma
toes is approximately 5 tons per acre, 
an average which returns very little, 
if any, profit to the grower. In an effort 
to determine the cause of this low yield, 
the Virginia Truck Experiment Sta
tion has for the past 2 years conducted 
fertilizer field plat tests in Richmond 
County. In these tests, various ferti
lizer formulas, amounts, and methods 
of application were compared. The 
tests for 1939 were conducted on two 
farms, both located on Sassafras fine 
sandy loam soils.

19
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The fields were laid out in 44 plats, 
each of which was 3 rows wide and 
100 feet long, providing for 75 plants 
per plat, spaced 4 feet in each direc
tion. Plats were separated from each 
other by one vacant guard row. These 
44 plats allowed for 4 reapplications of 
each of 11 treatments. The plan of the 
experiment and the results obtained are 
presented in Table 1.

sodium nitrate, ammonium sulfate, 
18% superphosphate, and high grade 
muriate of potash. All treatments re
ceived 20 pounds of borax per acre. 
The tomatoes used in the experiment 
were wilt-resistant Marglobe.

We had anticipated some difficulty 
in starting plants on the plats which 
received 1,000 pounds of 3-10-5 in the 
row before planting. However, the

T a b l e  1— Y i e l d  o p  T o m a t o e s  f o r  1939

Treatment
Yield in tons per acre

Field 1 Field 2

1. 500 lb. 3-10-0  in row 
500 lb. 3-10-0  as side dresser 6.40 14.85

2. 500 lb. 3-10-5  in row 
500 lb. 3 -10-5  as side dresser 10.24 17.45

3. 500 lb. 3-10-10 in row 
500 lb. 3-10-10 as side dresser 10.44 19.17

4. 100 lb. K 2O preapplied broadcast
500 lb. 3-10-0  in row
500 lb. 3-10-0  as side dresser 9 .75 17.47

5. 100 lb. K 2O preapplied broadcast
500 lb. 3-10-5  in row
500 lb. 3 -10-5  as side dresser 12.32 18.33

6. 100 lb. K 2O preapplied broadcast
500 lb. 3-10-10 in row
500 lb. 3-10-10 as side dresser 12.53 16.97

7. 100 lb. P 2OS from superphosphate in row 
1,000 lb. 3 -0 -5  as side dresser 8 .38 17.89

8. 100 lb. P 2O& from superphosphate in row 
1,000 lb. 3 -0-10  as side dresser 9 .14 17.52

9. 100 lb. P 2OS from superphosphate in row 
1,000 lb. 3-10-10 as side dresser 10.34 19.35

10. 1,0001b. 3-10-5
All applied in row before planting 9.79 15.87

11. Farmer’s application
400 lb. 3-10-5  in row before planting 9.92 14.12

The preapplied potash was broadcast 
on April 25. The row applications of 
fertilizer were made on May 9, 16 
days before the plants were set out, 
and the fertilizer was well mixed with 
the soil with cultivators. The tomato 
plants were set out on May 25, and 
the side-dressing applications of ferti
lizer were made on July 10, when the 
plants were just starting to broaden 
out. All fertilizer was mixed from

supply of moisture was adequate, and 
these plants were as easily started as 
those which had received less fertilizer. 
In both of the fields, but particularly 
in Field 1, which evidendy had a very 
low level of available potash, consid
erable difficulty was encountered in get
ting a stand on the plats which were 
fertilized with a 3-10-0 in the row. 
Resets were placed three or four times, 
and in the one field a perfect stand was
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never attained. In neither field did we 
have any difficulty with stand on the
3-10-0 plats which had previously re
ceived the 100-pound broadcast appli
cation of K 20 .

Harvesting started on August 8, 75 
days after setting, and the plants were 
picked twice a week during the heaviest

tomatoes per acre over the best treat
ments where no potash was broadcast. 
This increase of 2 tons per acre was 
worth, at the average price of about $9 
per ton, more than $18 per acre, cer
tainly a profitable return for an opera
tion which cost for potash and labor 
no more than $5 per acre.

T om atoes grow ing as th r ift ily  as these are headed  fo r  p ro fit.

yielding period, then later once a week, 
until picking was discontinued on 
September 29. The amount of rain
fall during the picking period was ex
cessive, and considerable loss in yield 
was due to rotting. The tomatoes were 
not graded, but the results given are 
of the amounts of saleable tomatoes. 
All tomatoes harvested and weighed 
were accepted by the local canners. The 
results obtained in 1939 are presented 
in Table 1.

It will be noted that the yields from 
the farmer’s application in both fields 
were far above the average State yield, 
indicating that both fields were above 
average fertility. However, on Field 1, 
preapplication of additional potash was 
a profitable operation. While a row 
application of 3-10-10 gave only a very 
slight increase over the 3-10-5 fertilizer, 
preapplication of 100 pounds of K 20  
in connection with the row application 
of 3-10-5 gave an increase of 2 tons of

No other treatments gave any in
crease over the basic 3-10-5 application. 
In general, those plats which received 
superphosphate in the row, and all of 
their nitrogen and potash in the side- 
dressing application, yielded slightly 
less than the corresponding treatments 
where the same amount of nutrients had 
been applied, but with all nutrients 
divided evenly between the before
planting application and the side-dress
ing application. This indicates that 
nitrogen and potash are essential to 
the early growth of tomatoes and should 
be applied before setting on soils of 
low fertility.

The results from Field 2 are some
what different from those of Field 1. 
Being in a higher state of fertility, pre
application of potash gave no response 
on this field. Likewise, there was no 
decrease in yield in those plats receiv
ing superphosphate in the row and all 

( Turn to page 40)



Richer Soils Make 
Richer Communities

By C. B. Williams
North Carolina State College of Agriculture, Raleigh, North Carolina

IN a purely rural community, there 
can hardly be a shadow of doubt 

in the mind of any experienced rural 
observer that the first essential in the 
development of the farm home and 
rural church, as well as in the better
ment of school and health conditions, 
is that of making farming more profit
able. To do this, one of the most 
important factors is increased acreage 
yields of crops at a minimum outlay 
for labor and money, consistent with 
good cultivation. Even in normal times, 
the number of poor homes, inadequate 
churches, and poorly equipped schools 
is far too large, mainly because the 
farms surrounding them are producing 
too poorly, thereby affording their own
ers only small incomes on which to sup
port their families and to contribute to 
the support of these rural institutions.

During the past few years, in visits 
to different sections of the South, the 
writer has been forcibly struck with 
the marked correlation which exists 
between the moderately and highly 
productive soils of farms on the one 
hand and the excellent character of 
the farm homes and their surround
ings, the splendid schools and churches 
in the neighborhood, the healthiness 
of the farm families, and the educa
tional qualifications of the people gen
erally on the other. In close proximity 
to such areas it has not been uncom
mon to find other less productive areas, 
sparsely settled, with the people poorly 
nourished and living in humble homes 
without beautification and with their 
children afforded little opportunity to 
enjoy social, religious, and educational 
advantages.

Under normal conditions, the under
lying conditions most largely respon
sible for these differences is not gener
ally hard to find. To a large extent, it 
is directly associated with differences in 
the productiveness of the soils. Does 
not this, then, unmistakably point to 
the fact that one of the greatest and 
most fundamental necessities of success
ful farming is that of securing and ap
plying information that will aid in the 
maintenance of the productive soils and 
in the economic building up of those 
not inherently productive?

High Yields Necessary

No community, State, or nation de
pendent upon its agriculture, and most 
of them are to a great extent, can pros
per when its agricultural soils are not 
economically productive, and they can
not be economically productive unless 
the yields are moderately high. His
tory will amply bear out this observa
tion. Even in times of depression, other 
things being equal, those communities 
having good soils will usually feel it 
least and will be able to weather periods 
of diminished returns without any great 
amount of hardships.

For most farmers, one of the most 
economical means of aiding in building 
up the productiveness of their soils is 
the adoption of suitable crop rotations, 
which suitable legumes enter and are 
utilized after growth in such a way as 
to increase the organic matter and nitro
gen supplies of their soils. To do this, 
a goodly portion of the legumes after 
growth must go directly back into the 

(Turn to page 44)
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“The £d.itoU "Talk

Premature Used as a subhead in an article appearing in a 
recent issue of a Southern farm journal, the term 

♦ ♦ “Premature Fertilization” caught our attention.
F e r t i l iz a t io n  The gist o£ the parasr?ph. foiiowing was that

v  many growers, faced with increasing their crop 
production, start using fertilizers and soil amend

ments without first considering other important factors. It is pointed out that 
fertilizers will not pay dividends when used on poorly drained soils that are very 
low in organic matter or where crop pests and disease organisms are not controlled.

Undoubtedly there are many cases of premature fertilization, with resultant 
disappointment in returns and prejudice against the further use of fertilizer. 
However, the days of guesswork on the proper and profitable use of plant food 
are past. So much research and experimental work has been done, the results of 
which are available in published form, that a high degree of dependency on the 
advantages of using fertilizers can be secured if growers will consult their State 
experiment stations and agricultural advisers. Conversant with the other factors 
involved in good land usage, and with the aid of quick chemical tests for measur
ing soil and crop requirements, these men can give growers good advice on the 
“why, where, what, when, and how” of fertilization.

It is true that all of the problems of plant nutrition are far from being solved. 
Minor elements are becoming increasingly important and much has yet to be 
learned about their use, particularly in plant disease control. Demonstrations 
and experiments with the three well-known elements, nitrogen, phosphorus, and 
potassium, will and should continue. Yet enough has been determined to insure 
their profitable use when properly balanced in amount with soil deficiencies and 
crop requirements. There is no need for premature fertilization.

There is a growing interest, on the part of fertilizer 
salesmen and representatives, in knowing more 
about the problems of the farmer. Now that 
service to the consumer has become such an im
portant factor in any sales promotion work, the
salesman who not only is well-informed on his
product but who can inspire confidence by meet
ing the consumer on common ground and offering 

some worth-while advisory assistance is the one who will not fear competition. 
To furnish this common ground, as well as to disseminate new information on
fertilizer usage, more and more agricultural colleges and experiment stations are
holding fertilizer conferences, which are in effect schools for salesmen.

During the winter there will be several of these schools held throughout the

Schools for
Fertilizer
Salesmen
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country. While usually of only one or two days duration, these days are packed 
with “learning.” A typical program is that of the Southern New England Con
ference held in Amherst, Massachusetts, last January 17 and 18. Here, those in 
attendance heard Professor B. A. Brown of the Connecticut Agricultural Experi
ment Station tell how to fertilize the potato crop in southern New England; Dr. 
T . E. Odland of Rhode Island State College on fertilizing the vegetable crop, 
Dr. W. G. Colby of Massachusetts State College on the use of fertilizers in crop 
rotations, and Dr. A. R. Midgley of the Vermont Experiment Station on the im
provement of permanent pastures. Land use was discussed by W. A. Munson, 
director of agricultural extension work in Massachusetts; C. J. Brand of the 
National Fertilizer Association presented the national agricultural picture. Fer
tilizer ratios and grades recommended for New England crops were discussed by 
Dr. M. F. Morgan of the Connecticut Experiment Station, and Professor Ford 
Prince of the University of New Hampshire told how to fertilize clover and alfalfa. 
There was plenty of time allotted to discussion and questions.

Such conferences keep well-informed the members of the fertilizer industry 
who take advantage of them. There are many agriculturally trained men among 
these salesmen, but even they find it necessary to keep abreast of the investiga
tional work being done by college research staffs.

In addition to the dissemination of information of ultimate benefit to the 
farmer, there is much of value in these conferences. Difficulties are aired and a 
truer understanding and cooperation between the forces working for the better
ment of agriculture are fostered. It is hoped that schools for fertilizer salesmen 
may become a regular part of the curriculum of agricultural colleges.

Thanksi ivmi Our All-American holiday has a hardier wel
come in store for it this year. Events of the 
day have made individuals more keenly 

aware of their everyday blessings. Things like freedom and peace and health are 
more than words in songs, more than words of grace spoken over the roast turkey. 
They have come to life with a personal and present feeling.

This Thanksgiving will be more than a recounting of our personal benefits. 
A keener edge has been put upon our sympathy for the less fortunate, and our pray
ers are including them. We are more interested in the brotherhood of man and hope
ful for its greater rec
ognition. But recog
nition will not come 
with the wishing for 
it; recognition comes 
withaday-in and day- 
out living of ideals— 
an earnest pursuit of 
the principles we 
deem worthwhile.

Let us appreciate 
the abundance that is 
ours, but let us also 
find the time and the 
occasion to manifest 

actual deeds the 
thoughts that come 
to mind as we say 
our T ha nk sg iv in g 
prayer.



This section contains a short review of some of the most practical and important bulletins, and lists 
all recent publications of the United States Department of Agriculture, the State Experiment Stations, 
and Canada, relating to Fertilizers, Soils, Crops, and Economics. A file of this department of B E T T E R  
CROPS WITH PLANT FOOD would provide a complete index covering all publications from these 
sources on the particular subjects named.

Fertilizers
5 Written in “every-day” language that 
is readily understood by farmers is 
Indiana Agricultural Experiment Sta
tion Revised Circular 162, “Fertilizers 
for Indiana Soils and Crops,” by A. T . 
Wiancko, G.- D. Scarseth, and G. P. 
Walker. This important publication 
not only serves as a useful guide to 
farmers in their purchases of fertilizer, 
but is of material aid to fertilizer manu
facturers and to salesmen and local 
dealers who are selling fertilizers to 
farmers. It briefly presents and brings 
up-to-date recommendations on the se
lection and use of fertilizers for dif
ferent crops for soils of the State.

Typical of the progress made in re
cent years is the simplification of mixed 
fertilizers designated as “recommended 
grades.” As early as 1922 and( again 
in 1928, fertilizer manufacturers and 
Experiment Station Agronomists in 
conferences agreed to reduce the num
ber of analyses which, in a large mea
sure, relieved the confusion among 
farmers and fertilizer dealers because of 
the many unnecessary analyses on the 
market. Another conference of Mid
western agronomists and fertilizer man
ufacturers, held in December 1938, re
sulted in a further revision of the 
desirable analyses in the light of much 
more complete information regarding 
the soil needs and crop responses. The 
list of mixed fertilizers agreed upon 
for Indiana consists of the following:

0-8-24 2-8-16 3-9-18
0-10-20 2-12-6 3-12-12
0-12-12 2-14-4 4-10-6
0-14-6 2-16-8 10-6-4
0-20-20

By selecting from the recommended 
high grade fertilizers listed above, 
farmers will get better values in what 
they buy, the selection of proper grades 
will be greatly simplified, and better 
results will be secured by all concerned, 
the authors state. Brief paragraphs 
comprising the text give pertinent in
formation on soil acidity and liming, 
methods of applying fertilizer, and 
maintaining soil fertility. Appropriate 
charts tabulate the fertilizers and 
amounts recommended for the various 
crops under different soil conditions, 
amounts of plant food used by different 
crops, and some pH values, and soil and 
crop relationships.

"H ow  to Fertilize Cotton in Louisiana 
Agr. Ext. Serv., University, La., Ext. Cir. 183, 
Mar. 1939, R. A. Wasson.

"Fertilizers and Manures,” Agr. Exp. Sta., 
State College, Miss., Mimeo. 17, Aug. 1939, 
H. O. West.

",Phosphate in Utah,” Agr. Exp. Sta., Logan, 
Utah, Bui. 290, Aug. 1939, J. Stewart Williams.

"Phosphorus in Wyoming Pasture, Hay, and 
Other Feeds," Agr. Exp. Sta., Laramie, Wyo., 
Bui. 233, June 1939, O. C. McCreary.

Soils

J  The wide scope of activities repre
sented by the U.S.D.A. Bureau of 
Chemistry and Soils is ascertained in 
the index of publications by the chem
ist, his associates, and assistants, given 
in volume I (mimeograph report) “In
dex of Publications,” prepared by H. P. 
Holman, et al, under the direction of 
W. W. Skinner. This index comprises 
8,428 articles and publications produced 
over a period of 75 years from 1862 to 
1936, inclusive, with a list of titles and 
authors. It is felt that an index of
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this nature was needed to intelligently 
evaluate the current program of work. 
Though the literature was surveyed 
with painstaking care, it is quite prob
able that not all publications have been 
listed, especially such as appeared in 
earlier years or in obscure journals. Dr. 
Skinner explains that “results of our 
work have appeared in the Proceedings 
of many of the learned societies of this 
country and abroad, and in a wide 
range of scientific, technical, trade, and 
popular journals. If he who runs has 
read, there should be a widespread 
knowledge of the development of agri
cultural chemistry in this country.”

“Soil Management for  K e n tu c k y A g r .  Ext. 
Serv., Lexington, Ky., Cir. 272, May 1939, 
George Roberts.

“Supplemental Irrigation in Missouri,” Agr. 
Exp. Sta., Columbia, Mo., Bui. 410, Aug. 1939, 
R. P. Beasley.

“Field Mechanics o f  Terracing,” Agr. Ext. 
Serv., Knoxville, Tenn., Pub. 227, Aug. 1939, 
G. E. Martin.

“Terrace Outlet Waterways,” Agr. Ext. 
Serv., Knoxville, Tenn., Pub. 228, Sept. 1939, 
G. E. Martin.

“Farming Peat Lands in Wisconsin,” Agr. 
Exp. Sta., Madison, Wis., Sp. Bui., Feb. 1939, 
A. R. Albert.

“Soils Survey, Decatur County, Georgia,” 
U. S. D. A., Washington, D. C., Series 1933, 
No. 24, Mar. 1939, A. H . Hasty, Earl D. 
Fowler, R. T. Avon Burke, W. H . Buc\hannan, 
Z. C. Foster, and G. L. Fuller.

“Soil Survey, Mason County, Michigan,” 
U. S. D. A., Washington, D. C., Series 1936, 
N o. 1, April 1939, C. H . Wonser, J. O. Veatch, 
and W. J. DeBoer.

“Soil Survey, Orleans County, N ew Y o r k ” 
U. S. D. A., Washington, D. C., Series 1932, 
No. 34, March 1939, Robert Wildermuth, 
Arthur E. Taylor, H. R. Adams, John Lam b, 
Jr., and D. G. Greenleaf.

“Soil Survey, A lfalfa County, Oklahoma,” 
U. S. D. A., Washington, D. C., Series 1933, 
No. 23, Feb. 1939, A. W. G oke, C. A. H ollo- 
peter, and R. E. Penn.

“Soil Survey, Armstrong County, Pennsyl
vania,” U. S. D. A., Washington, D. C., Series 
1932, No. 35, March 1939, R. T. Avon Burke, 
S. O. Perkins, L . J. Yohn, O. C. Lewis, C. H. 
Atkinson, and L. A. Brown.

“Soil Survey, Kent and Washington Coun
ties, Rhode Island,” U. S. D. A., Washington, 
D. C., Series 1934, No. 9, Feb. 1939, R. C. 
Roberts, H . C .Knoblauch, S. V. Madison, and  
V. A. H endrick•

Crops

J  It is doubtful if any cultivated crop 
has ever entailed a more romantic his
tory than that of maize or Indian corn. 
According to P. C. Mangelsdorf and 
R. G. Reeves, in Texas Agricultural 
Experiment Station Bulletin 574, “The 
Origin of Indian Corn and Its Rela
tives,” Indian corn is grown in every 
State of this country and every suitable 
agricultural region of the globe. In 
fact, a crop of corn is maturing some
where in the world every month of the 
year. This interesting monograph, 
while different in many respects from 
hypotheses previously considered, con
tains a wealth of information on the 
old and new theories of the origin and 
spread of maize and related plants, and 
its relation to culture and civilizations. 
This account embraces important con
clusions of almost every student who 
has ever approached the problem of 
piecing together the many puzzles of 
the Old World genera, and the clearer 
picture of American genera of related 
grasses.

“Forty-ninth Annual Report for  the Year 
Ending June 30 ,1938 ,” Agr. Exp. Sta., Tucson, 
Ariz., 1939.

“Relative Water Requirement o f Arizona 
Rangf Plants,” Agr. Exp. Sta., Tucson, Ariz., 
Tech. Bui. 80, June 15, 1939, W. G. McGinnies 
and Joseph F. Arnold.

“Plant Oats in 1939 for  Grain Grazing & 
Hay," Agr. Ext. Serv., Little Rock, A rk.

"Protection o f Orchards Against Frost,” Agr. 
Ext. Serv., Berkeley, Calif., Cir. I l l ,  April 
1939, Warren R. Schoonover, F. A. Brooks, 
and H. B. Walker.

“T he Production o f  Flue-cured Tobacco 
Seedlings in Ontario,” Dominion Experimental 
Sub-station, Delhi, Ont., Dominion Experi
mental Station, Harrow, Ont., Pub. 646, Farm
ers’ Bui. 74, July 1939, F. A. Stinson and H. F. 
Murwin.

“Rutabaga or Swede Turnip as a Vegetable 
Crop,” Dom. o f Can., Dept, o f Agr. Exp. 
Farms Serv., Ottawa, Ont., Pub. 647, Cir. 142, 
July 1939, T . F. Ritchie.

“Colorado Farm Bulletin,” Agr. Exp. Sta., 
Fort Collins, Colo., Vol. 1, No. 2, April-June 
1939.

“Report o f  the Director, July 1, 1937 to June 
30 ,1938,” Agr. Ext. Serv., Lafayette, Ind.

“Annual Report o f  the Extension Director 
for  the Year Ended December 31, 1938,” Agr. 
Ext. Serv., Lexington, Ky., Cir. 332, June 1939.

“Kentucky Fruit Notes,” Agr. Exp. Sta.,



November 1939 31

Lexington, Ky., Vol. 1, No. 11, Aug. and 
Sept. 1939.

"Biennial Report o f the North Louisiana Ex
periment Station, Calhoun, Louisiana, 1937-
1938," Agr. Exp. Sta., University, La., Sidney 
Stewart, Super.

"Potatoes and Soil Erosion," Agr. Ext. Serv., 
Orono, Maine, Cir. 131, Feb. 1939.

"Grass and Legume Silage," Agr. Ext. Servv 
Orono, Maine, Bui. 260, April 1939, Richard 
F. Talbot.

"Keys to the Species o f Ribes Occurring in 
the Great Lakes Region," Agr. Exp. Sta., East 
lumsing, Mich., Cir. Bui. 170, June 1939, H. T. 
Darlington and L. B. Culver.

"Timber Farming in the Cloquet District," 
Agr. Exp. Sta., University Farm, St. Paul, 
Minn., Bui. 343, July 1939, f. H. Allison and 
R. N. Cunningham.

"Mississippi Farm Research," Agr. Exp. Sta., 
State College, Miss., Vol. 2, No. 9, Dir. An. 
Rpt. Part 6, Sept. 1939.

"Farm Research, Agr. Exp. Sta., Geneva, 
N. Y., Vol. V, No. 4, Oct. 1, 1939.

"List o f Publications," Cornell Univ. Agr. 
Exp. Sta., Ithaca, N. Y., Bui. 47, Revised Aug.
1939.

"Bimonthly Bulletin," Agr. Exp. Sta., Fargo, 
N. D a k V o l .  11, No. 1, Sept. 1939.

"The Bimonthly Bulletin," Agr. Exp. Sta., 
Wooster, Ohio, Vol. XXIV, No. 200, Sept.-Oct. 
1939.

"Semilleros y Viveros de Cafe," Agr. Ext. 
Serv., Rio Piedras, P. R„ Ext. Bui. 5, Revised 
lune 1936, Vicente Medina.

"Instrucciones Pricticas Sobre el Cultivo de 
la Batata," Agr. Ext. Serv., Rio Piedras, P. R., 
Ext. Bui. 8, Oct. 1938, E. Molinary Sales.

"Department of Agriculture—Immigration of 
Virginia," Richmond, Va., Bui. 374 6r 375, 
Sept. & Oct. 1939.

"Growing Wheat in the Eastern United 
States," U. S. D. A., Washington, D. C., Farm
ers’ Bui. 1817, May 1939, S. C. Salmon and 
/. W. Taylor.

"Permanent Fruit and Vegetable Gardens," 
U. S. D. A., Washington, D. C., Farmers’ Bui. 
1242, Revised Mar. 1939, W. R. Beattie and 
C. P. Close.

Economics

5 The Pennsylvania Department of 
Agriculture Bulletin Vol. 22, No. 5, 
September-October 1939, contains some 
very interesting information relative to 
the fertilizer industry in Pennsylvania. 
The bulletin contains tables reporting 
the results of the work of the State 
Chemist, an estimate of the plant-food 
content in Pennsylvania fertilizers in 
1937, and pertinent facts regarding the 
1938 tonnage. During the year 1938, 
the agents of the Department of Agri

culture in Pennsylvania selected 1,200 
official samples, and of this number 
1,179 samples representing 487 brands 
registered by 44 manufacturers were 
subjected to chemical analysis and classi
fied. There were 360 brands, 894 sam
ples of complete fertilizers, there were 
12 brands and 15 samples of ground 
bone fertilizer, 62 brands and 180 sam
ples of superphosphate fertilizer, 12 
brands and 18 samples of lime-phos- 
phate fertilizer, 33 brands and 64 analy
ses of rock and potash fertilizers, and 8 
brands and 8 analyses of miscellaneous 
fertilizers.

Licenses were issued to 116 manufac
turers during the year 1938. These li
censes represented, 1,033 brands, of 
which 798 were mixed fertilizers and 
238 were for the sale of materials.

According to the 1938 applications for 
registration, there were 370,162 tons of 
all classes of fertilizer sold during the 
year 1937. This compared with 318,330 
tons sold in 1936. The 1937 tonnage 
was composed of 255,457 tons of com
plete fertilizers, 2,281 tons of ground 
bone fertilizers, 87,891 tons of super
phosphate fertilizers, 6,831 tons of lime- 
phosphate fertilizers, 152 tons of am- 
moniated phosphate fertilizers, and 
10,499 tons of rock and potash ferti
lizers. Miscellaneous fertilizers included 
such items as tankage, dried blood, ni
trate of soda, potash salts, etc., repre
senting a total of 7,051 tons. It is esti
mated that the 1937 tonnage supplied 
8,125 tons of nitrogen, 44,582 tons of 
available phosphoric acid, and 16,681 
tons of water-soluble potash, or 69,388 
tons of plant food.

The average retail selling price for 
complete fertilizers in 1938 was $30.62 
per ton, as compared to $29.26 in 1937. 
This may not mean, however, that the 
price of fertilizers was increased, be
cause, according to the data contained 
in the bulletin, there was an increase 
in the plant-food content of fertilizers 
in Pennsylvania of .5 of a unit between 
1936 and 1937. If this increase con
tinued through 1938, it would be ex
pected that the average selling price 
would be higher.



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

J  According to Bulletin No. 577 of the 
Texas Agricultural Experiment Station, 
“Commercial Fertilizers in 1938-39 and 
Their Uses,” sales of fertilizers in Texas 
in the 1938-39 season amounted to 
93,115 tons. This compares with 79,640 
tons in 1937-38, and 84,936 tons in 
1936-37. Texas, however, has never 
recovered the loss of fertilizer tonnage 
during the depression. The previous 
high for sales in the State was 187,215 
tons in 1928-29. This dropped to 
30,843 tons in 1932-33 and has recovered 
to the present tonnage since. The six 
leading grades sold in the State in the 
order of their tonnage are as follows:
4-8-4, 4-12-4, 4-8-6, 6-8-4, 6-10-7, and 
6-12-6. These grades represent 59,463 
tons of the total sales, or 64 per cent. 
In addition to the data regarding the 
tonnages and analyses of fertilizers, the 
bulletin contains much interesting infor
mation relative to the cost of plant food 
in the various fertilizers, the average 
composition, the price of the different 
grades, and general information with 
respect to fertilizers, such as how to 
apply fertilizers, how much to apply in 
side-dressing, and fertilizers for various 
parts of the State and for various crops, 
etc.

"To Fertilizing Materials Registrants ,’’ St. 
Dept, o f Agr., Sacramento, Calif., Announce
ment 40, Sept. 15,1939.

" Classified Sales o f Commercial Fertilizers 
as Reported to Date for the Quarter Ended 
June 30, 1939," St. Dept, o f Agr., Sacramento, 
Calif., Mimeo., Sept. 15, 1939.

"Economics o f Sugar Beet Production in 
Colorado," Agr. Exp. Sta., Fort Collins, Colo., 
Bui. 453, June 1939, R. T. Burdick-

"Consumption o f Fertilizer Materials by 
Counties o f Florida for Month of August, 1939, 
as Reported by Manufacturers," Fer. Stat. Div., 
Bu. o f Inspec., Tallahassee, Fla., Nathan Mayo, 
Com.

"Consumption of Mixed Fertilizers by Coun
ties o f Florida for Month o f August, 1939, as 
Reported by Manufacturers," Fer. Stat. Div., 
Bu. o f Inspec., Tallahassee, Fla., Nathan Mayo.

"Commercial Fertilizers Inspected and Ana
lyzed in the State o f Georgia Year 1938," 
Section 1: Individual Samples Commercial 
Fertilizers, Section 11: Commercial Fertilizers 
by Brands," St. Dept, o f Agr., Atlanta, Ga., 
Serial 124, Jan. 1939, C. A. Gillespie.

"Georgia Tonnage Based on Tag Sales by 
Companies from July 1, 1938 to June 30, 1939

Inclusive," St. Dept, o f Agr., Atlanta, Ga., 
Mimeo.

"Markets and Market Preferences for Idaho 
Potatoes," Agr. Exp. Sta., Moscow, Idaho, Bui. 
231, June 1939, O. L. Mimms and George W. 
W oodbury.

"Illinois Farm Economics," Agr. Ext. Serv., 
Urbana, III., No. 52, Sept. 1939.

"The Southern Illinois Tree Fruit Industry, 
Summary of a Survey," Agr. Exp. Sta., Ur
bana, III., AE1164, May 1939, V. A. Ekstrom.

",Indiana Crops and Livestock’’ Agr. Exp. 
Sta., West Lafayette, Ind., No. 168, Sept. 1, 
1939.

"Differences in Iowa Farms and Their Sig
nificance in the Planning of Agricultural Pro
grams," Agr. Exp. Sta., Ames, Iowa, Res. Bui. 
260, June 1939, Walter W. Wilcox and Nor
man V. Strand.

"Tabulation Showing Tonnage o f Fertilizer 
Shipped in Each Parish from September 1, 
1938 to August 31, 1939," St. Dept, o f Agr., 
Baton Rouge, La., Mimeo.

"Crop Report for Michigan, September 
1939," St. Dept, o f Agr., Lansing, Mich., 
Verne H. Church and Cecil J. Borum.

",Farm Business Notes," Agr. Ext. Serv., 
University Farm, St. Paul, Minn., No. 201, 
Sept. 1939.

"Landlord-tenant Relationships in Renting 
Missouri Farms," Agr. Exp. Sta., Columbia, 
Mo., Bui. 409, Aug. 1939, John F. Timmons.

"Rural Social Areas in Missouri," Agr. Exp. 
Sta., Columbia, Mo., Res. Bui. 305, Aug. 1939, 
C. E. Lively and C. L. Gregory.

"The Agricultural Conservation Program in 
New Hampshire," Agr. Exp. Sta., Durham, 
N. H., Sta. Bui. 314, June 1939, Harry C. 
Woodworth, Victor H. Smith, and Emil Rau- 
chenstein.

"Current Farm Economics," Agr. Exp. Sta., 
Stillwater, Okla., Series 49, Vol. 12, No. 4, 
Aug. 1939.

"Estudio Economico de 270 Fincas de 
Tabaco en Puerto Rico, 1936-37,’’ Agr. Exp. 
Sta., Rio Piedras, P. R., Bui. 50, June 1939, 
R. Colon Torres.

"The Probable Economic Effect o f a Home
stead Exemption Act on Public Revenues in 
South Carolina," Agr. Exp. Sta., Clemson, 
S. C., Bui. 323, Aug. 1939, G. H. Aull.

"Fertilizer Analyses Recommended for South 
Carolina," Agr. Exp. Sta., Clemson, S. C., H. P. 
Cooper, Mimeo.

"Types o f Farming in Tennessee’’ Agr. 
Exp. Sta., Knoxville, Tenn., Bui. 169, April 
1939, B. H. Luebke, S. W. Atkins, C. E. 
Allred, and W. J. Roth.

"Business Analysis o f Farms in Utah County, 
Utah," Agr. Exp. Sta., Logan, Utah, Bui. 289, 
Aug. 1939, Walter U. Fuhriman and W. Pres
ton Thomas.

"The Drought Farmer Adjusts to the West," 
Agr. Exp. Sta., Pullman, Wash., Series in Rural 
Population, No. 4, Bui. 378, July 1939, Richard 
Wakefield and Paul H. Landis.



To supply information on agricultural research in other countries, titles and a few descriptive remarks 
of principal articles in the two magazines “Die Ernahrung der Pflanze,” published in Berlin, Germany, 
and “La Potasse," published in Mulhouse, France, are given here. Due to space limitation, only articles 
of general fundamental interest are given, although both magazines contain other articles of local interest 
and abstracts of outstanding articles in other publications.

Die Ernahrung der Pflanze, 
August 1939, Vol. 35, No. 8

T he B eneficial E ffect  of P otash on 
the Y ields of F lax Straw and Seed 
AND ON THE QUANTITY AND Q UALITY
of th e  F iber . By H . Ulbricht, 
Dresden, Germany.

Flax was grown on a moderately fer
tile soil following rye cut for hay. The 
rye received 36 pounds of nitrogen, 54 
pounds of phosphoric acid, and 72 and 
108 pounds of potash on the completely 
fertilized plots with “single” and 
“higher” potash applications. In addi
tion, some plots were given fertiliza
tion lacking potash, and others lacking 
phosphoric acid. After harvesting, the 
straw was retted, scutched, stripped, 
and hackled. The relative yields of 
straw and seed, and per cent fiber in the 
straw were as follows:

NP NPK NPK NK
Straw ................. 100 116.0 126.5 122.6
Seed ................... 100 112.6 148.9 142.3
%  Fiber in 

straw .............  17.0 20.4 20.1 18.4

The highest yield of straw and seed 
was thus with the complete fertilizer 
highest in potash. In addition to the 
increased yield of straw, there was an 
increased percentage of fiber in the 
straw from the complete fertilizer. Ten
sile strength of the fiber also was high
est with these treatments. The straw 
from the plots without potash had to be 
scutched much longer, thus causing a 
loss of fiber. The fiber from this flax 
also was darker in color.

The stalks of the plants were sampled 
after 2 months’ growth, and shortly be

fore harvesting, in order to study cross 
sections of them under the microscope. 
Marked differences in the appearance 
of the vascular bundles, and of the cells 
making up these bundles could be seen. 
It is these long tube-like parts of the 
plant that make up the fiber. When 
potash was lacking in the fertilizer, the 
plants produced bundles that were 
smaller than when the plants had 
plenty of potash. There were also fewer 
bundles, and they were irregular and 
poorly developed. The walls of the 
individual cells were thinner. When 
phosphorus was lacking, the bundles, 
while large, had a tendency to be di
vided into segments, and were less com
pact and weaker than in the case of 
the complete fertilizer.

Symptoms of P otassium and Mag
nesium  D eficiencies on V arious 
F orest T rees and the E ffects of 
F e r t i l i z a t i o n  w i t h  P otassium 
C hloride and Sulphate of P otash- 
M agnesia on T heir  G rowth. By 
W. Jessen, Miinden, Germany.

Pine, spruce, and larch seeds were 
planted in sand in pots, with different 
fertilizer treatments. Muriate of potash, 
in addition to nitrogen and phosphoric 
acid, increased the growth and weight 
of the 6-months old seedlings. Mag
nesium in the fertilizer did not have an 
influence on the weight of the seedlings, 
but increased the magnesium and po
tassium contents, and decreased the 
calcium contents. When potash was 
omitted from the fertilization, rather 
characteristic deficiency symptoms ap
peared. These were noticeable on the
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pine and spruce plants sooner than on 
the larch. On pine, the older needles 
became a pale, dull blue-green, with 
many of the needles having reddish- 
brown tips. When nitrogen was defi
cient, the whole needle became brown. 
The spruce needles became brown or 
reddish-violet, with brown spotting over 
the entire area. The larch needles be
came bright yellow and chlorotic, espe
cially the older ones. The author states 
that nitrogen and potash deficiency 
symptoms are difficult to differentiate 
on this plant.

Magnesium deficiency symptoms on 
spruce are characterized by a yellowish 
discoloration of the younger needles, 
while on pine the needles were chlor
otic, with red and brown tips. The 
lack of this nutrient did not show any 
apparent signs on larch.

C a n  S o d iu m  P a r t ia l l y  o r  W h o l l y

S u b s t i t u t e  f o r  P o t a s s iu m  i n  P l a n t

a n d  A n i m a l  L i f e ?  By G. Rohde,
Berlin, Germany.

The author has made an exhaustive 
literature review of the subject giving 
consideration to the relationships of the 
two elements to each other, to other 
elements, and to physiological activities 
in plants and animals. For many years, 
there has been a general belief that 
sodium could replace potassium to some 
extent in the nutrition of plants, espe
cially if the latter is present in limited 
amounts. To some extent the chemical 
similarities are responsible for this be
lief, with apparent confirmation from 
experiments where increased yields 
sometimes resulted from the use of 
sodium compounds.

By means of a careful analysis of ex
perimental work reported from many 
parts of the world, and particularly by 
comparing the relative effects of the 
elements on certain activities in the 
plant, the author comes to the conclu
sion that in most cases at least, sodium 
cannot substitute for potassium in nu
trition. Instead of the two elements 
being complementary, they are in reality

antagonistic in their effects. A number 
of examples of this antagonism are 
cited. The similarity of the action of 
calcium and sodium, and the dissimi
larity of potassium in plants in the for
mation of oxalic acid is shown. The 
antagonistic relationship of calcium and 
potassium is well known, and in plants 
sodium appears to act similarly to cal
cium. It is brought out that sodium 
tends to drive potassium out of a tissue, 
the potassium going to another part of 
the plant, enriching that part of the 
plant in this nutrient, and giving the 
impression that the sodium favored the 
absorption of potassium by the plant. 
Where sodium has caused a higher 
total removal of potassium by the plant, 
this is considered as possibly due to a 
more vigorous root development, thus 
increasing the foraging powers of the 
plant.

A number of other examples are given 
showing the dissimilarity of action of 
the two elements in both plant and 
animal life, all leading to the general 
conclusion that the two elements are 
antagonistic in action and cannot sub
stitute for each other in their functions 
in living cells. Sodium does not in
crease the effectiveness of potassium 
in cells, but decreases it, the author 
states.

I n v e s t ig a t io n s  i n t o  t h e  L i f e - H is t o r y

a n d  C o n t r o l  o f  t h e  C a u s a t i v e  O r
g a n is m  o f  S t e m - R o t  o f  T o m a t o e s .

Stem-rot of tomatoes caused by Didy- 
mella lycopersici is difficult to combat, 
especially in the field. Ordinary spray 
methods are not effective and preven
tion of spreading of the organism is 
one of the most helpful ways of keep
ing the disease down. The stakes used 
for supporting the vines should be dis
infected each year with 1 per cent for
maldehyde, and resistant strains of 
plants should be planted. Since the 
organism seems to thrive in soils well 
supplied with organic matter, the use 
of manure should be reduced where the 
disease is established.
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F e r t i l i z e r  P r a c t ic e s  o n  F l o w e r s  a n d

O r n a m e n t a l  P l a n t s  in  G e r m a n y .

By E. Maurer, Berlin, Germany.

The author gives a summary of com
mon practices followed by flower grow
ers in Germany. There is a marked 
tendency to increase the use of mineral 
fertilizers over organic manures, al
though the latter are not by any means 
being fully replaced. Many plants ab
sorb nutrients in the ratio of 1-2 parts 
nitrogen, one part phosphoric acid, and 
3-4 parts of potash. Many ornamental 
plants prefer an acid medium of growth, 
so physiologically acid fertilizers should 
be used for them. Roses, however, gen
erally prefer a medium nearer the neu
tral point, and usually should be limed. 
During the season growers will apply 
about 10 pounds of nitrogen, 2 pounds 
of phosphoric acid, and 20 pounds of 
potash per 100 square yards to roses. 
On carnations, about 8 pounds of nitro
gen and 4 pounds each of phosphoric 
acid and potash are used.

T h e  I n f l u e n c e  o f  C u l t u r a l  M e t h o d s  
a n d  G r o w in g  C o n d it io n s  o n  t h e  
Y i e l d  o f  T u b e r s  a n d  S t a r c h  a s 
w e l l  a s  o n  t h e  C o o k in g  Q u a l it y  
o f  P o t a t o e s . By Elsner-Trierenberg, 
Germany.

In this summary of a series of experi
ments,' it is shown that variety has a 
great influence on yield and starch con
tent of tubers. Fertilization has rela
tively little influence on starch content, 
but materially influences tuber yield, 
and in this way, also total yield per acre 
of starch. The starch content varied 
from 11.4% to 21.3% with different 
varieties within 1 year. Weather, di
seases, and other factors also influence 
starch content. With conditions favor
able to tuber production, starch content 
is likely to be lower than with condi
tions not so favorable. When potash 
was omitted from the fertilizer, the 
plants died much earlier than those re
ceiving a complete fertilizer, with con
sequent decreased yield. Judged on the 
basis of taste the tubers lacking potash 
also were much poorer in quality than 
when other nutrients were omitted, or 
all supplied. These potatoes also were 
poor in appearance after cooking.

Minor Elements and 
Miner Methods

By R. E. Stephenson
Oregon State College of Agriculture, Corvallis, Oregon

A CENTURY of cropping has been 
sufficient to seriously deplete the 

fertility of many once-good soils, even 
where there has been little or no ero
sion. In recognition of this fertility 
depletion, loss of humus, nitrogen, and 
available phosphorus was first given 
attention. Then on the older soils po
tassium depletion was recognized. And 
finally a depletion of the available sup
ply of minor elements has come to the 
general attention.

Grain farming has received the blame, 
and probably justly, for much fertility 
exhaustion. Single crop farming,  
whether small grain, corn, cotton, or 
some other crop, is not conducive to a 
high state of fertility. Fifty crops of 
grain averaging 20 bushels to the acre 
remove in the grain and straw N-P-K 
equivalent to 8 tons of high grade com
plete fertilizer for each acre. Some 
lands according to owners have pro
duced more than this amount of grain.
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In western Oregon some of this 50-year 
grain land, which had ceased to pro
duce profitable crops, has been set to 
orchards. Trees have consequently 
made unsatisfactory growth (sometimes 
about half size) and are not producing 
profitably.

Not only grain but legume crops may 
exhaust the soil. A 4-ton yield of 
alfalfa is a moderate crop. On good 
lands alfalfa may be grown continu
ously for 20 years or more and then 
reseeded for another like period, or as 
long as the crop produces satisfactorily. 
Removal of an average of 4 tons of 
alfalfa hay a year for only 20 years 
takes off the equivalent of 2 / z tons of 
16 per cent superphosphate and 3x/i 
tons of muriate of potash per acre. Of 
course if the crop were fed on the land 
or the manure returned, the fertility loss 
would not be as great. However there 
are many fields and plenty of evidence 
that serious losses do occur only too 
frequently.

P la n t Foods Depleted

Depletion of the virgin supply of such 
elements as sulfur, manganese, zinc, 
copper, and boron has sometimes been 
as severe, but less frequently observed 
than for the standard N-P-K. The 20- 
year production of alfalfa may remove 
sulfur equivalent to 2,500 pounds of 
land plaster an acre, or boron equiva
lent to 100 pounds of borax an acre. 
The figure for boron seems small until 
it is observed that some soils may not 
contain this amount of total boron 
in the plowed depth. Similar state
ments hold for zinc, copper, cobalt, 
nickel, and others of the less abundant 
elements.

In short, many have been following 
the methods of the miner, with this 
difference, the miner usually is con
scious of the limitations of his available 
supply of ore. Mining methods de
pend upon as nearly complete removal 
as possible, in contrast to the methods 
of good husbandry, which should imply 
conservation and wise use of the soil 
resources. Mining methods cannot be

applied successfully to the handling of 
soils, as many have already come to 
realize. With proper methods and suf
ficient attention to the husbandry of 
soil resources, in contrast to most mines 
which are soon exhausted, soils may 
be kept productive indefinitely. This 
principle is the essence of the story 
“Farmers of Forty Centuries,” by F. H. 
King. These old soils have been kept 
productive for 4,000 years by meticulous 
care to return everything possible to 
the land.

Causes of F ertility  Loss

There are four major causes for loss 
of fertility from cultivated fields, soil 
erosion, leaching, waste of manure, and 
sale of crops or animals. Erosion takes 
both fertility and the soil. A skin-deep 
layer of rich topsoil may remove as 
much plant food as is required to pro
duce one crop. Erosion losses can be 
prevented. Leaching, which washes 
soluble plant nutrients through the soil 
and into the drainage, may take as 
much of some nutrients as the crops. 
The leaching process is responsible also 
for the development of soil acidity, 
leaving behind toxins and a condition 
generally unfavorable to cropping. 
Much of the leaching can be prevented 
by proper management .  Careless 
methods in conserving and using farm 
manure have resulted in an enormous 
and largely unnecessary waste of fer
tility. The best farmers now have these 
losses largely under control. Assuming 
that all general practices are good, some 
fertility must be removed whenever any 
crop or animal is marketed. Sale of ani
mals removes relatively less fertility 
than sale of crops. Sale of animal prod
ucts such as cream, butter, and eggs re
moves still less fertility. A ton of 
butter may remove scarcely 35 cents 
worth of plant nutrients. Few are as 
favorably situated as the dairy farmer 
for maintaining a fertile soil.

The major means of fertility renewal 
are three. The growing of legumes 
transfers nitrogen from the air to the 
soil through activity of the nitrogen-
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fixing bacteria. Some non-symbiotic 
organisms function in the same way. 
More legumes and more encouragement 
for the right kind of soil micro-organ
isms are needed. The purchase of feeds 
for livestock fed on the farm is a fruitful 
means of improving the fertility of soils. 
Purchased feeds, such as grain and mill 
feeds often used to balance home-grown 
roughage, are rich in both the major 
and the minor elements. The purchase 
of feed is a sound fertility practice for 
the purchaser but hard on the seller. 
Last but not least, the purchase of com
mercial fertilizers becomes necessary 
for the indefinite maintenance of soil 
fertility. Purchased feeds may only 
transfer fertility from one farm to 
another. The purchase of fertilizer 
brings fertility often originating in min
erals buried deep in the earth. Through 
the efforts of the fertilizer industry, 
nitrate and potash beds, gypsum and 
phosphate deposits are drawn upon to 
enrich a depleted surface soil. Both 
more fertilizer and more intelligent use 
to provide proper kinds, amounts, and 
methods of application are needed.

Fertilizer M ust Be Available

A depleted soil is often low in its 
supply of the available form of several 
elements. Good yields will not follow 
until all of the deficiencies are corrected. 
Under such conditions the so-called 
“minor” elements, whether zinc, cop
per, boron, or something else, are just 
as “major” in importance as the stand
ard N-P-K. Partial correction of the 
deficiency only throws the nutrition of 
the plant out of balance and exaggerates 
the uncorrected deficiency.

During the summer of 1936, the 
author and C. E. Schuster cooperatively 
were attempting to grow sunflowers 
under greenhouse conditions, as indi
cator plants to detect soil deficiencies. 
Certain soils, particularly in the deeper 
horizons, refused to grow satisfactory 
plants, even when fertilized with the 
usual N-P-K treatment. Always at a 
definite stage of growth certain de
ficiency symptoms developed. Una

ware that any soils in Oregon were 
deficient in boron, but impressed with 
the futility of attempting to grow nor
mal plants without some additional 
treatment, a solution of boric acid sup
plementing the supposedly complete 
fertilization was added to the plants. 
To our surprise the former symptoms 
of malnutrition were corrected, and 
normal plants were produced. Boron 
on these soils was of major importance 
to plant nutrition. This discovery has 
been verified many times since.

Regardless of what mineral nutrients 
are supplied, the addition of compost or 
other humus materials usually improves 
plant nutrition. In nature soils and the 
virgin vegetation develop together. Fer
tility improves with the gradual accu
mulation of humus, until the highest 
type of vegetation and the maximum 
production of which the soil is capable 
result. The soil is the product of its 
environment and the forces and proc
esses acting upon it. Nature’s vegeta
tion represents a major soil-forming in
fluence resulting finally in topsoils very 
different in properties and productive 
capacity from the original minerals and 
rocks out of which the soil was formed.

Tillage and cropping by man interfere 
with nature’s equilibrium. The process 
of gradually building the suppy of hu
mus is reversed, and accelerated humus 
depletion follows. Plants are themselves 
miners of the soil, in the sense that they 
extract from the mass of rock and min
eral debris those elements important to 
plant growth. Plants are capable of ab
sorbing nutrient from very dilute solu
tions, thus enabling the poorest soils to 
support some plant growth. Due to the 
power of the plant to obtain nutrient 
under adverse conditions, the plant ma
terial may contain a higher percentage 
of important nutrient elements than the 
soil itself. Thus the average of 33 plant 
materials commonly returning to the 
soil to make humus was 0.262 per cent 
of sulfur. By contrast the average sulfur 
content of 22 American soils was 0.055 
per cent, or only about a fifth as much. 
The average sulfur content of 43 west
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ern soils where sulfur deficiency may 
occur was only 0.02 per cent, or less 
than a twelfth as much as for the plant 
materials. A similar relationship holds 
for phosphorus, with 0.057 per cent for 
22 typical soils, and 0.103 per cent as the 
average for 368 grasses. The legumes 
are higher in phosphorus, as indicated 
by data from the Oklahoma Station, 
showing an average of 0.18 per cent for 
335 legumes.

In the processes of converting plant 
materials to humus in the soil, certain 
elements are still further concentrated in 
the organic fraction. Results from vari
ous sources indicate that a third to half 
the total phosphorus in the surface soil 
may be in organic form. Minnesota 
work indicates that the duff on the 
forest floor is nearly 75 per cent richer 
in sulfur on a percentage basis than 
the freshly fallen leaves. This enrich
ment undoubtedly is due to decomposi
tion of carbohydrates or other non-sul
fur-bearing organic materials. Starting 
with plant materials averaging perhaps 
less than 2 per cent nitrogen, humus is 
formed containing 5 to 6 per cent nitro
gen. Thus growth of plants and the 
return of their residues to the soil to 
make humus serves to absorb, concen
trate, and conserve important plant 
nutrients.

Provide Active H um us

In any soil-building program, pro
vision for humus renewal must be given 
a prominent place. Active humus in the 
soil is essential for those processes which 
liberate nutrients for plant growth. 
Humus materials carrying both major 
and minor elements provide for the 
complete nutrition of plants. Active 
humus is not only richer in many im
portant nutrients than the pieces of stone 
and minerals making up the major soil 
mass, but organic matter decomposes 
more readily than the rather resistant 
mineral matter. The inactive residue 
of humus in depleted soils of course 
becomes less and less effective in the 
liberation of nutrient materials. Finally 
the “run-down” humus-depleted soil

becomes lifeless and structureless, and 
sometimes nearly sterile. Some such 
soils will scarcely more than germinate 
seeds.

An adequate fertilizer program must 
therefore adapt fertilizer usage to humus 
renewal practices. The soil-building 
legumes and sod crops must receive 
adequate fertilization. Farm manure 
must be supplemented with commercial 
fertilizers, making both more effective. 
Light application of manure to cover 
more acres, with moderate use of addi
tional commercial fertilizer is a sound 
practice that will improve more acres 
more effectively. The weaknesses of 
manure may be strengthened with fer
tilizer and vice versa. In this day of 
hormones, auxins, and sometimes eva
sive but essential growth stimulants, 
humus and manures take on added 
significance. Stable manure undoubt
edly contains indol-acetic acid, skatol- 
butyric acid, and other similar products 
that have been recognized as important 
growth stimulants. Minor elements 
and compounds needed by plants in 
scarcely detectable trace amounts have 
assumed major importance in the pro
duction of crops.

The worst kind of soil mining results 
from production and sale of cash crops, 
and particularly those crops with a low 
acre-value that do not justify a liberal 
fertilization. Sale of cash crops of high 
acre-value is usually followed by a com
prehensive and effective fertilizer prac
tice. Even under these conditions there 
is always the danger that the supply of 
some overlooked, but non-the-less im
portant element may be exhausted. The 
use of many kinds of fertilizer, includ
ing compost, farm manure, and plant 
residues for soil improvement, helps to 
provide for a balanced plant nutrition. 
Farmers of the future will be compelled 
to “ease up” on their soil-mining prac
tices and to give more attention to 
“putting back” into the soil, not only 
the standard N-P-K, but also the “mi
nor” elements that have now assumed 
major importance.
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Indiana’s 1939 Potato Champion
A U G U ST MONHAUT, R. R. 1, 

i V  Mishawaka, Indiana, is Hoosier- 
dom’s 1939 Potato Club Champion, 
with a yield of 526 bushels on his acre 
of Chippewa potatoes. The acre was 
a part of a 9-acre field planted the first 
week of May. “The way the season 
turned out,” stated Mr. Monhaut, “it 
was this early planting that played an 
important part in my high yield.” He 
grossed 4,500 bushels on the 9 acres.

Last year Mr. Monhaut had the field 
in potatoes, but a wet season ruined 
his stand. Since then he has added 
drainage to the field. Last year he 
applied 400 pounds of 0-10-25 fertilizer 
per acre and believes that it played a 
part in this year’s crop. This year he 
applied 750 pounds of 2-12-12 per acre 
and supplemented this with 16 tons of 
manure from his dairy barn. On a part 
of the 9 acres, he also applied 375 
pounds of potash per acre before plant
ing and sprayed his potatoes five times. 
H is total yield of marketable potatoes 
was 4,500 bushels.

Mr. Monhaut farms 148 acres, 28 
acres of it being muck ground. He has 
a dairy herd of 15 cows, 2 registered

A ugust M onhaut w ith a b asket o f  w inners.

Belgian mares, and 5 brood sows pro
duce the pigs which he fattens. He is 
considered an excellent farmer, very 
exacting in his methods.

Handbook of Fertilizers
AN easily interpreted reference man- 

l ual covering a wide scope of sub
jects on commercial fertilizers and 
liming materials is the authoritative 
Handbook of Fertilizers, now in its 
third edition, by Dr. A. F. Gustafson, 
Professor of Soil Technology, Cornell 
University (Orange Judd Publishing 
Company, New York, $1.75). Written 
in a simple, clear style, this reasonably 
priced little book contains up-to-date 
information on sources, make-up, ef
fects, and use of fertilizers. It is espe
cially applicable for farmers, florists, 
teachers, county agents, and others de

siring a general treatise on these .sub
jects.

The text centers around 10 chapters: 
Requirements for Plant Growth; Ni
trogenous Fertilizer Materials; Phos- 
phatic Fertilizer Materials; Potash Fer
tilizer Materials; Effects of Fertilizers 
on Crops and Soils; Factory-Mixed 
Fertilizers; Home-Mixing of Fertiliz
ers; Purchase and Use of Fertilizers; 
Liming in Relation to Fertilizer Prac
tice; and Organic Matter in Relation 
to Fertilizer Practice and Use. There 
are also 26 appropriate illustrations in 
the book.
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Fertilizing Tomatoes in Eastern Virginia
(From page 21)

nitrogen and potash as a side-dressing. 
The soil in this case apparently con
tained sufficient nitrogen and potash 
to take care of the early growth of the 
tomatoes. However, the highest yields 
were obtained on those plots receiving 
the 3-10-10 mixture, treatments 3 and 9, 
indicating that the extra potash was 
again profitable.

One must conclude from these studies 
that the oldest agricultural soils in Vir
ginia are still capable of producing very 
satisfactory yields of canning tomatoes, 
provided the grower utilizes available 
knowledge concerning proper cultural 
methods. Of prime importance is the 
question of lime. Today, as in the time 
of Edmund Ruffin, many of these soils 
need lime. Where needed, lime must 
be applied, for fertilizer used on very

acid soils cannot be effective. When 
acidity is corrected by liming, and a fair 
organic-matter content is maintained 
through the ploughing under of green 
manure crops, these soils respond readily 
to commercial fertilizers.

On soils having a high fertility level, 
from 400 to 600 pounds per acre of 
a 3-12-6 or 5-10-10 fertilizer should be 
applied before setting time, and a simi
lar application made as a side-dressing 
from 4 to 6 weeks after setting. On 
soils of a low fertility level, 200 pounds 
to the acre of muriate of potash should 
be applied broadcast approximately 3 
weeks before setting, 400 to 600 pounds 
of 3-12-6 several days before setting, 
and another 400 to 600 pounds of 3-12-6 
as a side-dressing 4 to 6 weeks after 
the plants are set.

Ingenuity Employed in Official Research
( From page 14)

The frequent taking of samples from 
the bales and patching up the covering 
as the .bales go through the marketing 
process has always been a drag on the 
industry. The problem of automatic 
gin-bale sampling while the bales are 
being formed at the gin is now par
tially solved and several applications for 
patents have been filed. Automatic 
sampling at the gin, together with per
manent identification, offers unique and 
far-reaching advantages to American 
cotton in world markets and to south
ern agriculture.

But while this bale goes forward 
to market, other cotton is taken from 
the Department’s experimental ginning 
laboratories for use in many kinds of 
studies toward further improvement. 
Utmost patience is required in the work 
on the small samples— in the study of 
such phases as the fibers, the waste, 
the color, the spinning qualities, and

the ultimate yarns and fabrics. In all 
of this coordinated work precise instru
ments are a necessity.

A method for determining the tensile 
strength of raw cotton more rapidly 
by an X-ray technique than is possible 
by the usual mechanical methods has 
been worked out in the cotton-testing 
laboratory. Conversion tables for mak
ing interpretations are being developed. 
A photoelectric photometer has been 
specially designed and constructed for 
reading the X-ray diffraction patterns. 
This instrument was essential in the 
adaptation of the X-ray technique for 
the measurement of raw cotton strength 
but it has other important applications, 
too. A patent is being applied for.

Foreign matter in cotton is another 
age-long detriment. For close study 
of both cotton and foreign matter, this 
material must be adequately removed 
from a sample. The more that can be
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practically removed at the gin without 
detriment to the fibers the better. So a 
pair of Government workers invent a 
foreign-matter fractionator, and it is 
patented. With this, the nature and 
extent of the foreign matter in seed 
cotton can be rather easily determined; 
the efficiency of the different cleaning 
and extracting units (individually, in 
combination, and with various settings) 
can be established; and the best equip
ment and operation can be recom
mended for different types and condi
tions of cotton. Another develops a 
cotton-seed delinter that gets the last 
bit of lint from the seed and provides 
a mechanical means for reclaiming the 
tip ends of the seed for use in the 
weight determinations of seed. A 
punch device especially designed for 
measuring the size of seed by ascer
taining the seed-coat area had already 
provided a more accurate measure than 
the weight, which had previously been 
used as an index to size.

Other pieces of special laboratory 
equipment are an improved cotton-fiber 
sorting machine that permits measuring 
fiber length with a relatively high de
gree of accuracy, ease, and speed; a 
device for a bundle-fiber test of fiber 
strength; and so on.

Glassing th e C otton

It is a temptation to look at all of 
the inventions or improvements and see 
just how they advance the work, but 
we move on to other phases nearer to 
the practical classing of the cotton.

In the classing rooms in Washington, 
D. C., the “Supreme Court of the in
dustry” operates—the Appeal Board of 
Review Examiners here settles disputes 
as to classifications. The practical forms 
of the cotton standards are made here 
for sale throughout the world. Impor
tant studies relating to classing are car
ried out. These rooms are equipped 
with special skylights and are subjected 

.to practical or complete air condition
ing and humidification.

Apparatus for measuring gradations 
in color, developed and patented by a

color technologist in these laboratories, 
is useful in standardization work with 
cotton, with hay, and with many other 
agricultural and industrial commodities. 
We think of cotton as pure white—the 
snow of southern summers. But as it 
comes to market its color really ranges 
from creamy whites to flat whites, and 
from blue-stained through gray, spotted, 
yellow tinged, to deep-yellow stained. 
These differences affect both utility and 
prices, and it is commonly believed that 
these colors are stable. With this pat
ented apparatus for measuring grada
tions in color in a practical way and the 
techniques developed for using it, con
tinuing intensive studies are made of 
changes in cotton colors and the condi
tions or combinations of conditions that 
are likely to cause these changes.

P erfect Accuracy Sought

Elimination of the personal equation 
from grading is always important. An 
instrument for automatically scanning 
the surface of a cotton sample by means 
of a photoelectric cell hook-up is well 
along in the process of development in 
the color measurements laboratory. An 
application for a patent will soon be 
made.

Studies instrumental in bringing 
about artificial daylight conditions in 
classing room and laboratory are at
tracting wide attention from other sci
entists. To get this set of conditions 
experiments have been made with “color 
temperatures” of lamp and filter com
binations; with special glass for the 
“skylight” to be placed under them, 
considering its selectivity as to wave
length and transmission; with diffusion 
possibilities; with the best color and 
brightness to be used for background; 
and with other problems too highly 
specialized for profitable review here. 
Applications following this work have 
already been made to several other in
dustrial as well as agricultural prob
lems. Not only cotton grading, but 
grading of linters, hay, tobacco, fruits 
and vegetables, furs, textiles, paints, and
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plastics, are dependent upon daylight 
for accurate results. The manager of a 
hotel that was to be used by a conven
tion of bedding manufacturers saw the 
Department’s “daylight” instal lat ion 
and then provided ingenious booths at 
his hotel with a modified form of arti
ficial daylighting so that grading and 
inspection could be carried on accurately 
within the convention rooms.

But the cotton people hold no mo
nopoly among Government agricultural 
workers on the making of inventions, 
for they are to be found here and there 
throughout the entire Department. Men 
who are connected with the standardi
zation and inspection of grain have ten 
public-service patents to their credit. 
Many are exceedingly practical. It is

authoritatively estimated that these 
standardization patents alone have 
saved the people, year after year, mil
lions of dollars in the marketing of 
their crops. In the case of grain, for 
instance, the patents have enabled the 
inspection service to grade in such a 
way as to establish and maintain con
fidence in the accuracy of the grain 
dealt in, on the part of farmers, bankers, 
and domestic and foreign buyers. This 
confidence means better prices for better 
qualities, freer trade, and better feeling 
all along the marketing line. With 
other crops the inventions help to keep 
off the markets the undesirable prod
ucts that cannot pay expenses, they save 
time in marketing procedures, and they 
aid in adjusting prices to qualities.

Renovation Makes Pastures Profitable
(From page 18)

able success, but it was this trial that 
yielded the first concrete evidence that 
sweet clover and alfalfa repelled the 
egg-laying June beetle. This discovery 
of the Wisconsin agronomists and en
tomologists has since become the basis 
for a most effective means of white grub 
control.

The June beetles whose eggs hatch 
into white grubs prefer to do their egg- 
laying where sweet clover and alfalfa 
do not abound. The large flight of 
June beetles in 1929 deposited enough 
eggs in the unrenovated bluegrass to 
produce white grubs at the destructive 
rate of 220,000 per acre, according to 
counts made in 1930. In the renovated 
portion immediately adjacent, only 20,- 
000 white grubs per acre were found, 
and such a rate of infestation is quite 
harmless to the pasture grasses.

The duration of the benefits of this 
pasture renovation of 1929 are shown 
by the data gathered in subsequent 
years on white grub and weed control. 
Heavy flights of June beetles occurred 
in 1929, 1932, 1935, and 1938. Com

paring the number of grubs in the reno
vated and unrenovated portions of this 
pasture in the years immediately after 
the beetle flights, the populations of 
grubs were reduced by the renovation 
of 1929 as follows:

1930 ...............................  90.9%
1933 ............................... 87.2%
1936 ............................... 79.2%
1939 ............................... 70.4%

Moreover, the weed populations in 
the renovated bluegrass were 93.7% 
less in 1937, 90% less in 1938, and 
78.5% less in 1939 than in the adjacent 
area of unrenovated bluegrass.

In 1934 and 1935, Graber renovated 
portions of from 1 to 33 acres of 30 
thinly sodded and weedy bluegrass pas
tures widely distributed in southern 
and western Wisconsin, using biennial 
white-blossomed sweet clover, alfalfa, 
and medium red clover. In 1936, a 
year when white grubs were extremely 
destructive, there were, by actual count, 
from 91% to 98% less grubs on the 
renovated portions of these pastures
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than prevailed in the unrenovated por
tions immediately adjacent. In 1937, 
all weeds including ragweeds and horse- 
weeds, which were the dominant spe
cies, were 86% less on the renovated 
portions.

Not only did such benefits prevail, 
but the sods thickened ancj grasses were 
much more productive on the reno

vated areas, and this situation still 
holds in 1939. Even where some of the 
renovations were excessively grazed, 
such benefits persisted, but not nearly 
to the extent in which they prevailed 
under moderate and regulated grazing. 
Renovation is not very costly when 
measured in terms of its long-time 
benefits.

Florida Studies Celery Plant-food Needs
(From page 12)

sufficient. If pink rot or other disease 
organisms make it desirable to remove 
strippings from the field for sanitation 
purposes, 3,000 pounds per acre are ad
visable.

Boron deficiency, causing cracked 
stem, has not been noted in the Ever
glades. Of the other trace elements, 
manganese is essential, and Dr. Becken- 
bach recommends 100 pounds of man
ganese sulfate per acre to raw lands 
previous to their first cropping, or to 
lands growing celery for their first time 
if no manganese has been added for 
previous crops. For succeeding years 
he says 25 pounds per acre should suf
fice. Manganese sulfate, 83 per cent, 
can be added to bordeaux sprays which 
are applied weekly to celery for early 
blight control. Four pounds per 50 
gallons are suggested for the first 3 or 
4 weekly sprays, if manganese has not 
been applied in the fertilizer.

The requirement of celery for zinc is 
not large, but Dr. Beckenbach says the 
addition of 25 pounds of zinc sulfate 
per acre in the fertilizer the first year 
serves as an inexpensive insurance 
against zinc deficiency. In subsequent 
years 10 to 15 pounds per acre should 
be sufficient, or 2 pounds of 89 per cent 
zinc sulfate may be added to each 50 
gallons of bordeaux for the first few 
sprayings.

Since copper is the normal base for 
bordeaux sprays, which are used regu
larly on celery, the addition of this ele
ment in the fertilizer is not necessary, 
except perhaps the first year celery is

grown on the land. Dr. Beckenbach 
recommends 100 pounds per acre of 
some snow-form bluestone for this ap
plication.

With the plants spaced 4 inches apart 
in 30-inch rows, it was found that the 
most desirable fertilizer from the stand
point of yields also gave most desirable 
stalk sizes. Medium sized stalks are 
most popular on the market, followed 
by a fair sprinkling of larger and smaller 
sizes. The recommended fertilizer ap
plications, 3-6-12 at the rate of 2,000 
pounds per acre where strippings are 
left on the land and 3,000 pounds where 
they are removed, gave desirable stalk 
size distribution in the average year.

The use of a mole for drainage in the 
Everglades gave Dr. J. R. Neller and 
Dr. R. V. Allison of the Experiment 
Station an idea for the development of 
a machine for disinfecting the muck soil 
against nematodes. An iron pipe, 
smaller than the mole, however, is at
tached to the base of a cutter-bar foot 
and is propelled through the muck soil 
at a determined depth. It has a pipe 
or tube attached to it and leading from 
the tank containing the chemical. As 
the machine progresses the chemical is 
sprayed into the soil, forms a gas, and 
kills the nematodes.

They used both carbon bisulfide and 
chloropicrin in the machine with satis
factory results. The chloropicrin was 
found to be more effective than the 
bisulfide in controlling nematodes under 
these conditions.
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Richer Soils Make Richer Communities
(From page 22)

soil. No one can remove them from 
the land and have their growth benefit 
the soils in a substantial and permanent 
way.

Concurrendy with the use of proper 
rotations, it will be necessary to supply 
crops grown on most soils with mate
rials carrying available phosphoric acid, 
potash, nitrogen and in some cases lime 
from commercial sources in sufficient 
amounts and in proper proportions for 
each crop grown on each soil type as 
may be needed. Commercial fertilizers 
of the right kinds wisely purchased and 
properly used will usually pay and pay 
well, especially with major crops. The 
manure from crops fed on the farm 
should be carefully saved and put back 
into the soils of the farm in such a man
ner as to sustain a minimum loss and at

least cost. If this is done, the analysis 
of the fertilizers necessary to purchase 
may be somewhat modified and cheap
ened for the areas to which the manure 
is applied. It should be remembered, 
however, that the areas on most farms 
to which manure can be applied will 
usually be small.

Again, after the crops have been pro
duced, steps must be taken by growers 
to see that the very best returns possible 
are obtained from them. When fairly 
good profits above cost of production 
are secured, then and not until then 
will it be possible for individual farm
ers to do what they should and will do 
for the betterment of their homes and 
for the enrichment of the life of the 
communities in which they live.

It Pays to Balance Your Soil Fertility
(From page 8)

During the past 7 years a total of 313 
demonstrations have been conducted on 
farms throughout southern, central, and 
north-central Wisconsin. These demon
strations have been set up for the most 
part on the silt and clay loam soils, and 
fertilizers have been applied at rates of 
from 150 to 250 pounds per acre to the 
grain crop at the time of seeding down 
to legumes. Records show that in 285

out of the 313 demonstrations there has 
been a profitable return from some one 
of the fertilizer treatments. In many 
cases comparisons were made between 
the 20% superphosphate and mixtures 
carrying potash: We have charged the 
full cost of the fertilizer against the in
crease in the yield of grain. This is 
hardly fair since the residual carry-over 
on seedings of alfalfa and clover or other

Y i e l d s  o f  B a r l e y , W i l l i a m  W a g n e r  F a r m , M i d d l e t o n , W i s c o n s i n

Treatment Yield
Bu.

Increase
Bu.

Value of 
inc. grain 
+  straw*

Cost of 
fertilizer

Net
profit

No fertilizer...............................  43 .7
0-20 -0  at 200# .........................  53 .2 9 .5 $5.56 $3.00 $2.56
0-20-10 .......................................  66 .5 22 .8 13.23 2.63 10.60
0 -2 0 -2 0 ............................... 71.1 27 .4 16.19 3.45 12.74

* Barley valued at 55c per bushel; straw at $3 per ton.
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crops will frequently show benefits and 
increases in yield for 1 and even 2 years 
following the initial application.

Tabulated below is a summary giving 
the average yields of all grain plots (oats 
and barley) for the past 7 years where, 
in 134 of the above 313 demonstrations, 
direct comparisons were made between 
superphosphate and phosphate-potash

yields. (The value of the increase in 
yields of grain has been added to the 
value of increases in yield of hay to 
arrive at the total net profit per acre.)

Here we have evidence that the re
sidual benefit carried over to the hay 
crop does add substantially to the profit 
from fertilizer treatment. In fact, in 
these 37 plots where it was possible to

T a b l e  1— A v e r a g e  f o e  134 G r a in  D e m o n st r a t io n s  (7 Y e a r s  I n c lu d in g  1939)

Treatment
Average 

rate 
per acre

Average
yields

Increase
straw
yields

Value of 
increase*

0-20-0  
0-20-10 
Check...........

...........  200 lb.

...........  200
46.1
49 .8
36 .4

4481b.
641

$5.75
7.98

* Grain valued at 50c per bushel; straw at $4 per ton.

combinations (mostly 0-20-0 vs. 0-20-10).
It will be observed that there have 

been average increases of 9.7 bushels of 
grain where superphosphate was used, 
but where 10% of potash was added the 
increase jumped up to 13.4 bushels. 
Figuring the average value of barley 
and oats included in these average yields 
at 50/ per bushel and the straw at $4 
per ton, we have a total of $5.75 profit 
for superphosphate and $7.98 for the 
0- 20- 10.

In 37 cases out of the 134 demonstra
tions recorded above, where a direct 
comparison was made between super
phosphate and 0-20-10, we were able to 
check yields on the hay crop the year 
following the initial application. Tabu
lated below are the increases in hay

check yields of the hay on those fields 
where fertilizer had previously been 
used on grain, there was a total net 
profit amounting to $7.98 for the super
phosphate and $11.78 where 10% of 
potash was added to the phosphate.

In checking over the results of these 
fertilizer demonstrations conducted dur
ing the past 7 years, together with infor
mation obtained from experiment sta
tion data on our sub-stations at Han
cock and Marshfield, we are recom
mending more and more potash for 
grain and legume seedings—even on the 
heavier soils of Wisconsin. For many 
years we have known that the sandy 
soils of Wisconsin were low in potash, 
and, of course, we have accepted with
out question the need for potash on the

T a b l e  2— R e s id u a l  C a r r y - o v e r  B e n e f i t  t o  Hay C ro p — 37  P l o t s

Treatment
Average

hay
yields

Average
hay

increases
Value*

Total value 
increases 

hay, grain, 
straw

Cost of 
fertilizer

Net
profit

Check.....................  3 ,289
0 -2 0 -0 .................... 3,977

'0-20-10 .................  4 ,523
788

1,234
#4.73

7.40
$10.48

15.38
( 2 .5 0
3 .6 0

$ 7 .9 8
11.78

* Hay valued at $12 per ton.
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low bottom peat, muck, and black silt 
and clay loams. Now, however, we are 
finding that even on many of the 
heavier silt and clay loam upland soils 
potash is needed for maximum returns.

Even in the case of small grains we 
find that some potash added to phos
phate has, in a high percentage of cases, 
produced the greatest increase in yield 
and has made the largest profit. From 
the above data it is very evident that the 
response of the alfalfa or clover hay crop 
the year following is much greater on 
those plots receiving potash. This is 
what we would expect, since legumes 
are heavy feeders on potash.

F ertilizer R ecom m end ations

We are, therefore, recommending 
quite generally such mixtures as 0-20-10 
for the silt and clay loam soils, the 
0-20-20 for the sandier soils where small 
grain and seedings are being made. Of 
course, on the thinner, lighter colored 
silt and sandy loams, no doubt mixtures 
carrying some nitrogen should be used. 
Here I would recommend such mix
tures as the 3-18-9 or 3-12-12 at rates up 
to 300 pounds per acre.

We are urging farmers to have their 
soils tested. Most of the county agents 
in Wisconsin are now equipped to do 
this work, and not only do they have 
well-equipped laboratories, but WPA 
chemists have been hired to do this 
work under a project sponsored by the 
Soils Department, College of Agricul
ture, and approved by the Works Proj
ects Administration in Washington.

It is my sincere belief that based on 
the results of these chemical tests, to
gether with some knowledge of the soil 
type requirements, crop history of the 
field from which the samples were 
taken, together with information as to 
what crop is to be grown, the county 
agent, Smith-Hughes teacher of Voca
tional Agriculture, or soils specialist will 
be able to make his recommendations 
with a high degree of accuracy. Farm
ers more and more are availing them
selves of this service, which is resulting 
not only in the more general use of lime 
and fertilizers so badly needed, but in

a more intelligent use of these fertiliz
ing materials.

For best results fertilizers for small 
grain should be applied with a com
bination fertilizer grain drill. For years 
I have contended that if it pays to use 
fertilizer, it will pay a farmer to buy 
the proper machinery with which to 
apply it. Better results are secured on 
the silt and clay loam soils where the 
fertilizers are applied with a combina
tion fertilizer drill at the time of seed
ing. Furthermore, the use of the com
bination drill will permit the sowing of 
grain, fertilizer, and grass seed all in 
one operation. However, the combina
tion drill is not absolutely essential to 
securing results with commercial fer
tilizers. Broadcast applications can be

T h e  co m b in a tio n  fe r t i lis e r  g ra in  d r ill  sows 
g ra in , fe r t i lis e r , and grass seed a ll in  one 
o p eratio n . A ttachm ents can  b e  secured  fo r  m ost 
m akes o f  d rills . B est resu lts are  secured  where 
fe r t i lis e r  is d rille d  in  w ith th e  g ra in  a t the 

tim e o f  seeding.

made with the regular hopper type 
sower or even the end-gate spreader. 
Where the end-gate trailer type of 
spreader is used, it is desirable to mix 
in some limestone or soil with the fer
tilizer in order to bulk it up, thus insur
ing more uniform distribution. Many 
farmers, of course, still apply their fer
tilizers by hand.

The application of from 200 to 300 
pounds per acre of commercial fertilizer 
at the time of seeding down to clover 
and alfalfa and repeated every rotation 
will gradually build up the fertility of 
the farm as a whole. Larger yields of

rr*YH*
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grain and bigger crops of alfalfa and 
clover will add to the home-grown feed 
supply, will cut feed costs, and increase 
the possible livestock carrying capacity 
of the farm. More livestock will make

more manure, which, if properly han
dled and returned to the fields, will 
gradually build up the level of fertility 
of the farm. The sum total of all these 
benefits is greater net income.

Abundance
(From page 5)

covery systems than to let folks drift 
onto the pavements or see them harvest 
the “grapes of wrath.” I take no stand 
herein but only raise again the old issue 
as a wish-bone to tug at over the 
Thanksgiving interval.

If the personal income test is used to 
determine whether it pays to be provi
dent in caring for natural soil resources 
on farms, we have latest proof that it 
does from the Ohio experiment station. 
They testify in a series of check tests run 
with the help of the Federal Soil Con
servation Service that farmers doing the 
best job of keeping up proper soil fertil
ity balance were realizing the best income.

These data conclusively show that 
good farm income need not be secured 
at the expense of the soil. Moreover 
this calculation was not made with the 
inclusion of factors which would levy a 
credit or a loss on soil balance as addi
tional points in real estate valuations. 
If soil resources could be measured for 
such an inventory, it would add still 
more to the actual income laid away by 
thrifty operators.

I O FTEN  think the time is coming 
when actual known fertility on a 

given farm will play a greater part in 
setting the sales price on it than it has in 
the past. It would in this way allow the 
farmer a more definite key to his basic 
assets stored in the soil, as well as for 
the evidences of his good management 
seen above ground.

Abundance to many people signifies 
a great plenty of tangible commodities 
and financial assets, but surely I would 
be negligent in my duty as a commen
tator to let it go at that and quit. We

may “talk turkey” at Thanksgiving, but 
it is not the sum total of our conversa
tion.

Many sound and hopeful folks be
lieve that if agriculture were put on a 
profitable basis within ordinary terms, 
so that nominal wealth and comforts 
were possessed by all country dwellers, 
we need not argue with them or plead 
with them to adopt the finer things of 
life. It is their honest contention that 
a high standard of living and patronage 
of the arts by the many is entirely a 
question of income, and that it is there
fore wasted effort to teach cultural and 
esthetic movements among a sullen and 
broken people.

Knowing something of this by fre
quent observation, I cannot entirely ac
cept such doctrine. I am more inclined 
to adopt the theory that we find evi
dence of the finer instincts and motives 
regardless of farm incomes, and that 
many well-to-do individuals sadly lack 
sensibility to the gracious and precious 
elements of life not connected with 
profit and loss.

I know that you can easily supply the 
examples to sustain me. So I mention 
only two, both of them encountered 
afield within the past fortnight.

At a harvest festival among a line of 
sturdy drivers was an old acquaintance 
of mine with a chunky team. I had not 
seen him for a decade and noted how 
gray he had become and how bent and 
wrinkled. He mentioned the rapidity 
of passing years before I had time to 
switch the subject. He said he was get
ting old and the farm work was not so 
easy to perform, yet it was stated with
out bitterness or complaint, but rather
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with a dubious grin. Just as I was 
about to step aside he touched my arm 
and pointed with a ragged mitten, 
sweeping an arc around the autumn 
horizon. I followed his gesture with 
my eyes and beheld the scarlet, gold, 
and dazzling purple of the brilliantly 
colored hardwood forest, flecked with 
the vivid greens of conifers, ranks and 
rows around the circling hills, shot with 
the rays of the morning sun.

“Have you ever seen anything pret
tier than that?” he asked, his eager eyes 
aglow and his voice intense with mean
ing. “I have lived in this valley for 
over forty years, and I think the woods 
have the finest coloring this fall that I 
have ever seen, even when I had good 
eyesight. I took my gun out yesterday 
for a shooting spell, but I couldn’t hit 
anything just fer gawpin’ at the trees. 
You know, it isn’t so bad fer agriculture 
after all, if a man sort of looks around 
once in awhile. I think maybe we don’t 
use our eyes enough, and our mouths 
too much.”

THEN again at another farm I saw 
splendid out-buildings, modern 

fencing, the latest corn harvesters and 
combines, sleek livestock, and wonder
ful yields on amply fertilized fields. I 
learned that the owner had once had an 
airship as well as other expensive gad
gets and contrivances. He was a genius 
at mechanics. His earning power had 
been well above that of the township be
cause of his alertness and great vitality. 
Yet staring you in the face like a spectre 
of grim portent was a shabby dwelling, 
heaped about with odds and ends of 
wire and broken iron, the yard littered 
with cobs and cans. I caught just one 
fleeting glimpse of the slavey he called 
his wife, haggard, thin, and pitiful, but 
he never took me in to see his house
hold. He preferred to talk big about 
the prospects for plenty and.the prices 
to be paid for hogs.

To me this indicates that success and 
income never can be the index to the 
richness of rural life.

And lastly, it occurs to all of us more 
or less, that no state of abundance is

worth a celebration as long as we just 
gobble it up and take no heed of ways 
and means to distribute that abundance 
—both'material and spiritual.

When we were young there was not 
so much said about domestic starvation 
and malnutrition, but the woeful tales 
and subscription drives were issued in 
behalf of China and India. It strikes 
me that back there when we actually 
had less sum total of grub to spare, we 
had fewer cases of want and more sur
plus to ship abroad for famine relief.

AND now when the granaries are 
bursting on the farms, and metal 

bins are filled with Federal grain, we 
must keep a constant lookout for the 
welfare of those who cannot earn 
enough to boil the family pot.

They tell us also that this will be a 
permanent picture. They inform us 
that our productiveness from the soil 
has outdistanced our productiveness 
elsewhere, at least on an exchange basis. 
They claim that the farmer must pile 
on more manure and mortgages and 
create greater efficiency amid general 
deficiency.

But this is the economist’s viewpoint, 
and most of us forget that a little during 
the rush of harvest time. We come in 
from the barn and get a whiff of dough
nuts and chicken stew, rub on a few 
quarts of horse liniment to loosen the 
joints, and defy the gloom bugs to sting 
us into dreary melancholy.

Especially so when somebody turns 
on the ranting radio and we learn that 
another bomb has burst abroad. Then 
we tuck in our napkins and dig into the 
provender before us, hoping that the 
land we till can hold out another season, 
regardless of the surplus bogey or the 
wavering price.

And that’s where I wish to leave you, 
half way between the fifth and sixth 
courses, turning your hopeful hearts 
toward Christmas and a long winter of 
resignation. We shall continue to be 
able to observe Thanksgiving over and 
over, as long as we plow good land on 
the west side of the statue of Liberty.
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W A m n U d
KNEW  TH E BUSINESS 

An old negro man passed before a 
notice recently posted by the sheriff and 
laboriously spelled out the large letters: 
“T H IEF W AN TED!”

“Reckon Ah better take it,” he mut
tered, after some study. “Cindy said 
not to come home widout a job, an’ dey 
ain’t nothin’ else Ah can do so good. 
But”—gloomily—“Ah sho’ does hate 
dem dawgs an’ bird shot.”

First Lady: “Do you always look 
under the bed?”

Second Lady: “Always.”
First Lady: “Do you ever find any

thing?”
Second Lady:. “Only in old-fashioned 

hotels.”

He had just stolen a hurried kiss. 
“Don’t you know any better than 

that?” she demanded indignantly.
“Sure!” he replied, “but they take 

more time.”

When God created man, He gave 
him two ends—one to sit on and one 
to think with. Ever since then, man’s 
success or failure has been dependent 
on the one he used most.

Diner: “Where’s the menu?” 
Colored Waitress: “Down de hall, 

three doors to de left, sir.”

The prices of wheat and corn go up 
and down, but the price of wild oats 
will always remain the same.

A fat lady stepped on the scales, not 
knowing they were out of order, and 
put in a penny. The scales went up to 
57 pounds and stopped. A newsboy 
standing by noticed the situation. “My 
Gawd!” he cried. “She’s hollow!”

Home is where you can scratch any 
place that itches.

TH EY M ULTIPLIED 
“Say, mister,” said the little fellow to 

a next door neighbor. “Are you the 
man who gave my brother a dog last 
week?”

“Yes.”
“Well, Ma says for you to come and 

take them back.”

McPherson’s condition was critical 
and his wife, much against her will, 
was obliged to leave him for a short 
time. As she looked down at his 
shrunken form, her hard face softened 
and the tears welled from her eyes. 
Pulling herself together with an effort, 
she put on her old bonnet and returned 
to the bed to say goodbye. “Now re
member, Angus, no extravagance. If 
yer feel yerself going, blow out the 
light.”

A pastor of a suburban church made 
it a point to cordially welcome strangers 
after the completion of the service.

One Sunday evening a Swedish girl, 
employed in an aristocratic home, at
tended services. The pastor extended his 
hand and expressed the hope she would 
come again, adding that if she would 
be at home some evening during the 
week, he would be pleased to call.

“T ’ank you,” she murmured, “but Ay 
have a fella.”



POTASH 
DEFICIENCY 
SYMPTOMS
By E C K S T E IN -B R U N O -T U R R E N T IN E

(248 pages, in G erm an, Fren ch , and English—  
profusely illustrated with 55 plates in 4 colors 
and 41 striking figures in black and w hite.)

THIS publication 'presents comprehensive information on char
acteristic potash deficiency symptoms appearing on 45 of the 
most important cultivated crops. Comments accompanying each 

color plate make this a very practical hand-book for identifying potash 
starvation.

. . .  “ I t  is a  valuable reference book fo r grow ers, students o f vocational 
agricu lture, and fo r extension w orkers.”— H . H . Zimmerley in M a rket  
G row ers  Jo u r n a l.

. . . “This book is an elaborate and attractiv e  publication, and is destined 
to meet a  keenly-felt w ant by instructors and research workers, as well 
as p ractical grow ers, in agriculture and horticulture all over the world.”
— T h e F r u it  G row er .

. . . “This is a  most commendable form  o f placing before the peoples o f 
the world the fac ts  regarding potash as a  necessary plant food.”— C. A . 
Shull in B o ta n ic a l  G a zette .

. . . “This publication is exceedingly valuable in th at it  brings together 
m aterial from  scores o f research institutions, and presents accurate 
descriptions and illustrations. The collection o f p lates could not be 
assem bled by any individual except a t g reat expense, and the cooperating 
potash organizations have rendered valuable service to agriculturists in 
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Je ff changes 
the jobs of—

Uncle Sam and Santa
By

OUR TW O bewhiskered saints of childhood reality are Uncle Sam 
and Santa Claus. When I was young they were not such inter

changeable characters as they are today. Santa Claus was an imported 
article, and he came to us in semblance of a portly foreign baron, redo
lent of the Black Forest and the Austrian Tyrol. Uncle Sam was a 
domestic product, born and bred under Calvinistic New England 
influences and as stubborn and flinty as the “granite hills of Conway.”

Santa Claus was considerably the sen
ior of Uncle Sam when I first heard 
of him, but he had a wider and more 
tangible appeal to us youngsters than 
one so ancient normally possessed. To 
be sure, we saw much less of him than 
we did of Uncle Sam, and yet his brief 
period of annual glory made its mark 
upon our behavior in a way that Uncle 
Sam and his Minions of the Law might 
well have envied.

As children we loved grandiose gener
osity, sticky and gaudy benevolence, 
mysterious munificence, and the thrill 
of something new coming our way, 
whether deserved or otherwise. Santa 
was the patron saint of the junior order 
of Goops and Gimmes, the high priest 
of the hand-out, and the archdeacon of 
the acquisitive accumulator.

It didn’t take us long to get onto him 
as an easy mark. No matter if we were
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told that those scribbled advance peti
tions would avail us nothing so long as 
we exhibited tantrums and idleness— 
the old sock was always bulging just 
the same come Christmas morning. No 
matter if our neighbor’s children were 
poorer but nicer than we were by sev
eral report cards, the same old system 
worked and Santa showered gifts on us 
and forgot the neighbors! Yes, cer
tainly in my early adventures with 
Santa I found him to be an undiscrimi- 
nating old softy, whose short fat legs 
belied the number of times they had 
been pulled in selfish greed.

Ah, but our Uncle Samuel was dif
ferent in those days. Keen and shrewd 
as a Yankee peddler, lean and uncom
promising, and almost totally devoid of 
benevolent traits—except for his largess 
to railroads and political bosses. The 
only things he ever gave away in our 
humble bailiwick were Civil War pen
sions and free garden seeds. On the 
contrary he was forever collecting—col
lecting mail, collecting taxes, collecting 
revenue, and taking the census. He 
guarded his property with grim ferocity.

Uncle Sam demanded sacrifices con
tinually. He even interfered with Santa 
Claus by shoving his importunate de
mands between you and the Christmas 
tree. He sounded the bugle horn and 
marched your older male relatives off 
to Cuba and the Philippines—making 
them live on moldy beef and hardtack 
besides. What’s more, some of them 
never got home either. And those who 
did return spent ten years more wran
gling with Sammy for back pay or a 
bonus, which was poor enough recom
pense for a bum digestion and a game 
leg.

THEIR signs, symbols, and asso
ciates contrasted too. Santa Claus 

consorted with evergreen boughs, 
church deacons, and old maid teachers, 
and he hung around the stores mawk
ishly each December. Uncle Sam had 
his headquarters part of the time at 
the postoffice and the rest of the time 
he spent with the old vets down in their

lodge rooms telling campaign yarns and 
playing old sledge and pinochle. He 
stuck around longer than Santa Claus 
and insisted on wearing pants made out 
of the Flag, so you didn’t know whether 
to salute or holler “too tight” when he 
stood up. He looked like John Quincy 
Adams and he tried to talk like Daniel 
Webster did after the senator conquered 
the devil.

Santa remained for but a fleeting in
terval of each year. Uncle Sam stalked 
around in his beaver hat and banner 
breeches on numerous sacred occasions 
in our hamlet. He rode in the open 
surrey with the orator at election-time 
parades. He stood guard at the ceme
tery on Memorial Day, and he helped 
us blister our fingers on the Fourth of 
July, but he never bought the fireworks!

UNCLE SAM outdid his rival saint 
in the schoolhouses of my day as 

well. For each time we haltingly re
cited “The Night Before Christmas And 
All Through the House” I can bank on 
it that we tore loose five times at least 
with such patriotic surges as “Liberty 
or Death.”

Yet as I recall it both of those unique 
old town characters in those days had 
one trait in common. Each believed 
in letting commercial business strictly 
alone and giving farmers all the weather 
they wanted without dictation. For 
you see, they kind of regarded them
selves as spiritual forces—one for the 
building of generosity (as long as it 
didn’t step on anybody’s toes), and the 
other stood for dignity and power (as 
long as it didn’t get too personal and 
paternal). So it was natural for Santa 
to float his long whiskers over the bank 
counter or the store window, while no
body wondered why Uncle Sammy 
spent all his spare time swapping anec
dotes with the old vets and the lawyers.

I suppose they were remarkably like 
the wooden idols the heathens cater to— 
something to knuckle down to and wor
ship when the fiends were on your tail, 
but just a shelf ornament otherwise. 
But don’t ever imagine we thought that
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way about them. No sir, they were our 
mainstays for prosperity and national 
pride, and we’d all have gone to the 
poorhouse before losing those cotton 
whiskers and star-spangled pants.

We certainly missed all their worst 
shortcomings in our blind idolatry of 
those whiskers and spangles. Maybe 
it was the times that did it, the era we 
lived in being one of rapid expansion,

sudden wealth, and no end of exploita
tion—from mines to timber and back 
again to soils. They taught us to be 
self-centered and optimistic, to wave 
the flag and wreathe the holly and beat 
the drum.

Americans had a Christmas all of 
their own and closed the blinds to be 
merry, no matter what the other nations 
thought—like the saloons on main 
street before prohibition. Americans 
went crazy on torch-light parades and 
stamped hard on knotty political plat
forms, so busy standardizing a conti
nent that they overlooked some of the 
human element and the law of dimin
ishing returns.

TH A T’S just the effect those old 
cusses had on our deportment, 

and it took us some three decades to 
get away from it. At least pardy. 
Well, anyhow, pardon this digression.

Let’s resume where we left off about 
those two old saints of ours as we knew 
them back in boyhood.

It seems that one day Santa joined 
up with Uncle Sammy over at the bank 
and they both went out for a little 
“lifter.” Times were getting tight, and 
the banks and stores had begun to yell 
softly to Santa Claus about a dull 
Christmas season. Even the men were 
not buying cheap imitations for their 
mothers-in-law. He asked Sammy to 
investigate, as that was where he al
ways shone. He wanted Sammy to see 
if the Law couldn’t take hold of busi
ness and give it a jolt and shake some 
of the mazuma out of the socks which 
the farmers hoarded. Santa said maybe 
it was not quite according to original 
plans, you know, but gocri for what 
ailed things perhaps. Just a temporary 
shot in the biceps, that was all.

A FT E R  gargling his throat, Sam re- 
jL * .  plied that he was missing a few 
tricks himself, and that the postage 
stamps were selling slower than usual. 
Even that new issue on the anniversary 
of the income tax was a flop. He didn’t 
care to mix into the prosperity racket, 
which belonged to Santa from time im
memorial, but he’d be willing to stand 
around and listen hard at the opinions 
of economists and other experts.

Santa paid for the refreshments and 
they ambled over to the cashier’s cage. 
Well, sir, the bank was full ot mer
chants and farmers too, when the saints 
hustled in. Everybody was grumbling 
and taking on about overdue obliga
tions and no chance to mix any toddy or 
trim anything except whiskers. The 
farmers proposed that Santa distribute 
their surplus hogs and butter fat along 
with the sugar-plums and dolls, but he 
claimed his sleigh was weak in the 
transmission and wouldn’t take a trailer.

Well, anyhow, these hectic meetings 
at the bank lasted almost two weeks, 
and poor old Santa Claus was obliged 
to carry his gifts in a peanut sack that 
winter. Finally just before Santa cashed 

( Turn to page 47)



Grass Is a Crop, 
Treat It as Such

By A. L. Grizzard
Virginia Agricultural Experiment Station, Blacksburg, Virginia

PASTURES have played an impor
tant part in the advancement of 

civilization. We find in the first chap
ter of Genesis where God, after creating 
the Heaven, earth, and water, said: 
“Let the earth bring forth grass. . . .” 
All through Biblical history is recorded 
the movement of herdsmen to locate 
pasture. Isaiah realized the importance 
of pasture when he said: “All flesh is 
grass.” A study of the development of 
the leading beef and dairy herds of the 
world will show that those cattle origi
nated and were developed in regions 
which nature richly endowed with very 
productive pastures of exceedingly high 
quality.

We in Virginia are very fortunate in 
that nature endowed us with some of 
the best grass lands in the world; 
namely the Shenandoah Valley and 
southwest Virginia. But what have we 
done m preserve those cherished soils 
and pastures? Until recently, very lit
tle. A few farmers have fed on thin 
spots, manured a few galls, and perhaps 
spread a little lime and phosphates. 
For the remainder, potash, phosphoric 
acid, and nitrogen have been continu
ally removed from the soil in the bones 
and bodies of meat animals or taken 
away in animal products.

In checking the acreage of pasture, as 
compared to that of cultivated crops in 
Virginia, it is found that for every 100 
acres of cultivated crops there are 98 
acres in pasture; or, nearly 50 per cent 
of the acres under cultivation in Vir
ginia are in pasture. In southwest Vir
ginia, the acreage ratio of cultivated

crops to pasture is 100 and 168 re
spectively, while some counties in that 
section of the State have 280 acres of 
pasture for every 100 acres of cultivated 
crops.

We are repeatedly asked by farmers 
why their pastures do not have the same 
carrying capacity they had 50 or even 75 
years ago. The average carrying capac
ity of our pastures is one animal to 
about 5 acres; while in Ireland, it is 1 
to 2.6 acres; in the Netherlands it is 
1 to 1.6; and in Denmark it is 1 to 
1.5 acres. Virginia pastures have a low

T h is  p lo t received  5 0 0  lb .  o f  a 1 0 -2 0 -2 0  fer- 
tiliz e r. Note th e  p red om inance o f  grass on this 

p lo t.
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C heck , no fe r t i lis e r . A p astu re  m ixtu re  o f  1 5  
lb . K entu cky b luegrass, 1 5  lb . orch ard  grass, 
5  lb . red  top , and 3  lb . w hite c lo v er was used 

on a ll th ree  p lo ts.

carrying capacity, because the soils have 
been depleted of their natural fertility. 
Few farmers realize that when the aver
age 1,000-pound beef animal, or its 
equivalent in other animals, goes to 
market, the equivalent of 100 pounds 
of 20 per cent superphosphate and 40 
pounds of ground limestone leaves the 
farm in the bones of the animal, and 
also considerable quantities of nitrogen 
and potash in the flesh.

In the case of dairy cattle, the re
moval is even greater, as, not only the 
animal with its skeleton containing 
plant food is finally sold, but the milk 
from one good cow in 1 year contains 
the equivalent of 125 pounds of nitrate 
of soda, 50 pounds of 20 per cent super
phosphate, 30 pounds of ground lime
stone, and considerable potash. Also, 
the rainfall removes, through leaching, 
about 180 pounds of muriate of potash, 
300 pounds of nitrate of soda, and 500 
pounds of ground limestone per acre 
each year. With such heavy plant-food 
losses taking place in each acre of soil 
each year for a long period of time, is

there any wonder our pastures have 
such low carrying capacities?

Fortunately, in recent years we are be
ginning to wake up to the fact that, 
after all, pastures are nothing more or 
less than grass and legumes, and that 
grasses and legumes require plant food, 
regardless of whether they are grown in 
rotated fields or permanent pastures. 
Jherefore, like any other crop, the 
yields obtained are in proportion to the 
treatment and attention given. If prop
erly fertilized and followed with good 
grazing and management practices, pas
tures may become one of the more im
portant and profitable crops on the farm.

Experiments conducted at many 
places in Virginia show that pastures 
respond to lime and fertilizers just as 
small grains, corn, and clovers do in 
regular rotations; and in most cases, the 
amounts and grades of fertilizer used 
on rotations of small grains, grasses, and 
legumes will pay on pastures. In actual 
practice, however, it has proved more 
practicable to apply the mineral ele
ments to pastures and depend upon the 
legumes to gather the needed nitrogen.

An ap p lica tio n  o f  5 0 0  lb . o f  0 - 2 0 - 2 0  was used 
b e re . T b e  lu x u ria n t grow th o f  c lo v er w ill help  

re tu rn  n itrogen  to  th e  so il.
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The exceptions to this rule are cases 
where legumes are absent or very thin 
in the pastures, where immediate 
marked response is required, or where 
products from high-producing cows 
bring an exceptionally high price.

We have an abundance of experi
mental evidence which proves conclu
sively that if pasture is treated like a 
crop, it does pay to use lime and fer
tilizer; and in some cases, to lime, fer
tilize, and reseed. Strong support of 
the above statement is to be found in 
the results of an experiment conducted 
at Chatham on a Cecil sandy loam soil 
from 1934 to 1938. Two different pas
ture mixtures were used in this study, 
but in each case, the lime and fertilizer 
treatments were the same.

Pasture Mixture No. 1 consisted of 
Kentucky bluegrass, orchard grass, Can
ada bluegrass, red top, white clover, 
Korean and Kobe lespedeza. Mixture 
No. 2 consisted of orchard grass, red 
top, white clover, and Korean lespedeza. 
The seedings, with the exception of the 
lespedeza, were made in August 1933. 
Four fertilizer treatments were used 
with and without lime. Sufficient 
ground limestone was applied in Au
gust 1933 to adjust the soil reaction to 
approximately pH 6.5. Again in 1937, 
the lime-treated plats received an addi
tional application of ground limestone 
at the rate of 1 ton per acre. Fertilizer 
is applied annually about March 1. 
The average (5 years) annual yield of 
pasture, due to fertilization, has been 
as follows:

These figures show that pasture (Mix
ture No. 1) yields were increased from 
632 to 2,713 pounds per acre, due to 
fertilization and liming, as compared 
to unlimed and unfertilized pasture. 
Applications of phosphoric acid to un
limed pasture increased the yield 632 
pounds per acre. The addition of pot
ash further increased the yield 1,294 
pounds, and the addition of nitrogen 
to phosphoric acid and potash gave an 
increase of an additional 161 pounds 
per acre. Applications of phosphoric 
acid and lime, as compared to untreated 
pasture, increased the yield 1,132 pounds 
per acre, and the addition of potash 
further increased the yield 1,581 pounds. 
The addition of lime, as compared to 
untreated pasture, gave an increase in 
yield of 1,707 pounds per acre.

It will be noted that for pasture Mix
ture No. 2, the response to fertilizers 
and lime was very similar to that shown 
by Mixture No. 1.

In southwest Virginia at Glade 
Spring, an experiment was started in 
1930 to determine the effect of fertilizers 
and lime on pastures. For 7 years, fer
tilizers were applied annually, about 
March 1, with and without lime. 
Ground dolomitic limestone was applied 
every third year at the rate of 1 ton per 
acre. This experiment was located on 
three different soil types. The average 
(7 years) annual yield of pastures, due 
to fertilization, is shown in the next 
column.

Treatments*

Mixture No. 1 
Dry matter per acre, lb.

Mixture No. 2 
Dry matter per acre, lb.

Without lime With lime Without lime With lime

No fertilizer....................... 1,140 2,847 1,207 2,737
P ............................................ 1,772 2,272 2,089 2,548
N P ........................................ 2,020 2,544 1,985 2,513
P K ........................................ 3,066 3,853 2,183 3,299
N P K ..................................... 3 ,227 3,134 3,276 3,198

* N—24 pounds of nitrogen per acre derived from nitrate of soda 
P—64 pounds of P2O6 from superphosphate 
K —50 pounds of K 2O from muriate of potash
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Cows grow sleek and fa t  on lush pastu res th a t have received  adequate q u an tities  o f  fe rtiliz e r .

Treat
ments*

Dry matter per acre, lb.

Without lime With lime

Check. . . . 1,989 2,148
P ................ 2,603 2,553
N P ............. 2,821 3,157
P K ............ 2,574 2,808
N P K ......... 3,359 3,448

* Each fertilizer element was applied at 
the rate of 48 pounds per acre. N—nitro
gen derived from nitrate of soda; P— 
phosphoric acid from superphosphate; and 
K —potash from muriate of potash.

These figures show that pasture yields 
were increased from 564 to 1,459 pounds 
per acre due to fertilization, as com
pared to untreated pasture. Potash, 
lime, and nitrogen gave moderate in
creases in yields, as compared to the 
untreated check. The soils of this re
gion are very deficient in available phos
phoric acid, and a marked response to 
phosphatic fertilizers was obtained.

Fertilizers and lime, in addition to 
materially increasing the yields of pas
ture grass, have steadily improved the

condition of the sod. Especially notice
able has been the elimination of weeds, 
mosses, and other undesirable plants 
with an increase in clovers and blue
grass.

An experiment was started in 1936 at 
Glade Spring to determine the effect of 
potash on pastures. Plats were located 
on Dunmore silt loam and Elliber silt 
loam soil. Fertilizers were applied an
nually, both with and without lime. 
The soil reaction was adjusted to ap- 
proximately pH 6.5 with ground dolo- 
mitic limestone. The average annual 
yields due to fertilization are as follows:

Treatment

Dry matter per 
acre, lb.

Without
lime

With
lime

Check........................ 3 ,227 3,822
400 lb., 6 -1 2 -0 ........ 4 ,490 3,805
400 lb., 6 -1 2 -3 ........ 4 ,763 4,187
400 lb., 6 -1 2 -6 ........ 5,353 5,145
400 lb., 6 -1 2 -1 2 .... 5 ,249 5,288

( Turn to page 45)



T h e  Swayze hom e received  its  share  when th e  im provem ents w ere passed around.

Mr. Swayze Believes in 
Better Farm Living

By F. J. Hurst

Agricultural Extension Service, State College, Mississippi

BECAUSE he has made an abundant 
living, improved his farm and 

home, educated his children, and left 
the land richer than he found it, C. C. 
Swayze, of Benton, Yazoo County, is 
one of Mississippi’s outstanding farmers.

In achieving outstanding success in 
farming, Mr. Swayze has conserved 
and improved the fertility of his soil, 
produced everything needed on the 
farm that the farm would grow, diver
sified his farming enterprises, produced 
above-average yields, raised good live
stock to utilize pasture and surplus feed, 
and had something to sell nearly every 
month during the year.

Mr. Swayze rates conservation and 
improvement of the soil and wise use 
of all the land as the first essential to

successful farming. Although a por
tion of his 3,500-acre plantation was 
purchased from the Government by his 
grandfather before the Civil War and 
has been cultivated continuously since 
that time, the land is now producing 
larger crop yields than ever before.

Terracing, production of winter and 
summer legumes, maintenance of the 
maximum acreage in sod-forming, soil- 
holding pasture grasses and close-grow
ing hay crops, and wise use of com
mercial fertilizers high in potash have 
been the main practices used to conserve 
and improve the fertility of the soil on 
this plantation.

Once convinced of the great value of 
properly constructed terraces in conserv
ing soil and moisture and increasing

10
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crop production, Mr. Swayze lost no 
time in terracing his land. Four years 
ago he purchased a large tractor terrac
ing outfit, employed an experienced and 
competent operator, and encouraged by 
the offer of soil-building payments for 
terracing under the AAA program has 
since that time completed terracing 
every acre of crop and pasture land on 
his farm.

Getting Maximum Benefits

The value of terracing, not only crop 
land, but permanent pastures, is em
phasized by Mr. Swayze, who this year 
showed visitors a more luxuriant growth 
of grasses and clovers on the upper side 
of the terraces which conserve needed 
moisture. Visitors also saw eroded 
areas, formed on land before he pur
chased and terraced it, being healed over 
by grasses and clovers which check the 
erosive action of running water and 
hold the precious topsoil in place. The 
value of terraces in conserving and get
ting the best results from the purchase 
and use of commercial fertilizer, much 
of which might be washed off and lost 
if lands are not terraced, is demon
strated. The greater conservation of 
moisture on terraced lands also helps 
to get the maximum benefits from 
fertilizers.

Hairy vetch is grown on a consider
able area of the cultivated land during 
the winter season to protect the soil from 
erosion and to supply needed organic 
matter and valuable nitrogen when 
turned under in the spring. Either 
cowpeas or soybeans are interplanted 
in all corn. These crops are grazed off 
with hogs and cattle after the corn is 
harvested. The stalks are left on the 
ground to help control erosion.

The cropping program on the Swayze 
farm includes 620 acres of Delfos 511-B 
cotton, 750 acres of Jarvis Prolific corn, 
cowpeas or soybeans in all corn, 225 
acres of common lespedeza for hay, and 
seven permanent pastures totaling sev
eral hundred acres.

Livestock production is considered as 
important as crop production. Mr.

Swayze has more than 200 head of high 
grade Hereford breeding cows, a herd 
of Poland China hogs, a flock of grade 
Southdown and Hampshire sheep, and 
enough brood mares to raise most of 
the mules needed on the farm.

He breeds his cows to purebred Here
ford bulls, culls out all old and other
wise inferior cows, provides abundant 
pasturage, feeds cottonseed meal and 
lespedeza hay during the winter time, 
and is building up an exceptionally fine 
beef herd. He annually sells a crop of 
milk fat calves.

The sheep flock is the best paying 
enterprise on the farm, considering in
vestment, labor, and expenses. Ewes 
are bred to purebred Southdown and 
Hampshire rams, the flock is kept on 
good pasture at all times, and the only 
time they are ever fed is during ex
tremely bad weather in the winter time.

Production of cotton is both a science 
and an art on this farm. Only land 
known to be best suited to cotton is 
selected. The entire acreage is planted 
to Delfos 511-B, which has proved 
adapted to the soil on this farm.

So important does Mr. Swayze con
sider the wise use of commercial fer
tilizer in cotton production that he has 
cooperated with the Mississippi State

M r. Swayae is  proud o f  th is  fine b u ck  w hich 
heads h is d eer herd .
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T a b l e  1— A n a l y s is  T e s t — F e r t il iz e r  A p p l ie d  a t  t h e  R a t e  o f  500  P o u n d s  p e r  A c r e

Fertilizer analysis

Yield in pounds of seed cotton per acre

1937 1938 2-year average

6 -8 -8 .................................................................. 1,148 978 1,063
6 -8 -4 .................................................................. 896 869 883
6 -8 -1 2 ................................................................ 1,112 1,107 1,110
6 -8 -0 .................................................................. 516 478 497
4 -8 -8 .................................................................. 1,076 1,077 1,077
8 -8 -8 .................................................................. 1,120 1,083 1,102
0 -8 -8 .................................................................. 776 791 784
6 -4 -8 .................................................................. 1,100 918 1,009
6 -1 2 -8 ................................................................ 1,036 945 991
No fertilizer..................................................... 532 366 449

Experiment Station in conducting field 
tests on his own farm to determine the 
best kind and amount of fertilizer to 
use on each field. As a result of these 
tests he found that the application of 
500 pounds of 6-8-8 fertilizer per acre 
increased the average yield of cotton for 
1937 and 1938 from 449 pounds to 1,063 
pounds per acre; 500 pounds of 4-8-8 
gave a yield of 1,077 pounds; a 6-8-12 
produced 1,110  pounds; and 8-8-8 
yielded 1,102 pounds. The importance 
of potash in the fertilizer was indicated 
by the fact that the use of 500 pounds 
of 6-8-0 yielded an average of only 497

L and  re ce n tly  b ou g ht has b een  te rra ce d  and 
seeded. L esped esa is h e a lin g  over erod ed  and 

gu llied  areas.

pounds of seed cotton per acre. The 
tests showed that phosphorus, nitrogen, 
and potash all were needed.

Results of the analysis test and the 
rate of application test conducted on 
Mr. Swayze’s farm were compiled and 
reported by the Mississippi Experiment 
Station in Tables 1 and 2.

The State Experiment Station in com
menting on the tests said: “The 2 years’ 
results, although not conclusive, sub
stantiate other results obtained on simi
lar soils of this region, indicating a 
deficiency in nitrogen and potash. A 
comparison between the mixtures sug
gests that 4-8-8 or 6-8-8 may be the best 
analysis, and that from 300 to 500 
pounds per acre is the proper amount 
to apply.”

Because he conducted these tests on 
his own farm Mr. Swayze is making 
more money from the wiser use of fer
tilizers.

“Lespedeza,” he says, “is the best 
legume, and one of the most important 
crops grown on the farm.” Lespedeza 
is grown exclusively for hay, and a sup
ply is kept on hand every day in the 
year. It produces larger yields of hay 
than any other legume, requires no 
cultivation, forms a complete sod on the 
land, protects the soil from erosion, and 
is easily harvested. He cuts the hay in 
the morning after the dew dries off, 
rakes into windrows about 2 hours 
later, and hauls to the barn late in the 
afternoon.
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A flock  o f  h igh  grade sheep on good p astu re  is th e  b est m oney-m aking en terp rise  on th e  Swayze fa rm .

Mr. Swayze is as enthusiastic about 
lespedeza for pasture as he is for hay. 
This year he showed visitors beef cattle 
on pure lespedeza pasture which had 
made more growth and were in better 
condition than similar cattle on good 
grass pasture. However, he recognizes 
that he must have good pasture in the 
spring before lespedeza is available, and 
an excellent pasture of grass, white 
clover, and hop clover is maintained 
for this purpose.

He maintains a good pasture for work 
mules, brood mares, and colts. After 
crops are laid by, the mules are turned 
on this pasture to save grain and to put 
them in good condition for the winter 
months.

An inviolate policy of fair treatment 
of all tenants, each of whom is given 
full opportunity and necessary assist
ance in making an abundant living, 
has resulted in the development and 
maintenance of a fine relationship and 
a wholesome spirit between landlord 
and tenants. All tenants on the planta
tion have their own milk cows, poultry 
flock, hogs, family garden, and acreage 
for other food crops, such as cane for 
syrup, and sweet potatoes. Pasturage 
is furnished for all livestock. Some of 
the tenants produce a surplus of live
stock for sale.

Believing in eliminating every cost 
possible between the farm and the 

( Turn to page 43)

T a b l e  2 — R a t e  o f  A p p l ic a t io n  T e s t — 6 - 8 - 8  A p p l ie d  a t  D if f e r e n t  R a t e s  p e r  A c r e

Rate of applying 6-8-8

Yield in pounds of seed cotton per acre

1937 1938 2-year average

1001b.................................  ...................... 740 740 740
300 lb............................................................ 868 928 898
500 lb............................................................ 1,148 1,024 1,086
700 lb............................................................ 1,212 1,000 1,106
900 lb............................................................ 1,264 1,032 1,148

1,2001b............................................................ 1,268 908 1,088
500 lb.-500 lb. dolomite.......................... 1,200 1,172 1,186

No fertilizer.................................................... 532 366 449



Feeding Turf Grasses
By H . B. Sprague

Agronomist, Agricultural Experiment Station, New Brunswick, New Jersey

IT  IS neither difficult nor expensive 
to maintain a creditable lawn. 

Doubdess there are millions of lawn 
owners who would dispute this state
ment and point to their own experience 
as proof. There is abundant evidence, 
however, both from experiments con
ducted at State experiment stations and 
on a substantial number of home lawns 
where improved practices are being fol
lowed, to show that turf grasses thrive 
when properly managed.

In the eastern half of the United 
States where rainfall is adequate for 
growth of grass, the soil is one of the 
limiting factors. Turf grasses in gen
eral require a somewhat greater fer
tility and a more adequate supply of 
lime than is customarily found in east
ern soils under natural conditions. 
When this deficiency is corrected by 
proper treatment, the desirable turf 
grasses will produce healthy, durable 
sod capable of enduring the wear which 
it is called on to receive.

Fertilizers for turf grasses may seem 
to be of small importance to those staff 
members of experiment stations to 
whom home owners turn for advice. 
While it is true that the individual area 
of each home is small, the total acreage 
involved is very large. Furthermore, 
the importance of turf is not measured 
so much by the area covered as by the 
number of people involved. It has been 
estimated that in the area north of the 
Mason-Dixon Line and west of the 30- 
inch annual rainfall line, approximately 
75,000,000 persons are relying on turf 
in one way or another for recreation. 
It is probable that 8 or 9,000,000 
home lawns may be found in this area, 
and to this large number should be 
added the public parks in municipal,

county, and State park systems, all of 
the various athletic fields, the grounds 
around public buildings, and approxi
mately 3,000 golf courses.

When viewed in this fashion, it is 
obvious that proper feeding of turf is 
of major importance. The realization 
that recreation is an important and nec
essary part of human life has added to 
the importance which turfed areas carry 
in this country. The amount spent 
on supplies and equipment for home 
lawns alone must be in excess of $50,- 
000,000 yearly. In many cases, mate
rials and equipment are purchased with 
the hope of producing better turf, when 
the real need is for additional plant 
food.

Nitrogen of First Importance

Nitrogenous fertilizers take first 
rank in the feeding of grasses, irrespec
tive of whether they are to be used for 
lawns, for parks, or for golf courses. 
There are great differences in the value 
of different forms of nitrogen. Fortu
nately, the inorganic forms of nitrogen 
are entirely satisfactory for feeding turf, 
and may be relied on to supply 60% 
to 100% of the nitrogen needed. Where 
the soil acidity has been properly con
trolled by the use of lime, ammonium 
nitrogen is entirely satisfactory. How
ever, where strong acidity has devel
oped or is naturally present, nitrogen 
in the form of nitrates is much to be 
preferred. On strongly acid soils, it has 
been found that ammonium nitrogen 
fails to produce the desired response in 
grass growth, and may even be toxic 
when used in normal amounts. Ferti
lizers for home lawns as they are now 
sold very frequently contain a high per

14
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centage of the nitrogen in the form of 
ammonium compounds. Such mate
rials should be accompanied by the use 
of lime wherever soil acidity is present 
to the extent of pH 5.5 or lower.

One of the most persistent theories 
in the feeding of turf grasses is that 
when the soil has been made suffi
ciently acid by the use of sulfate of 
ammonia or any other material which 
develops acid soils, weeds will fail to 
thrive and good turf will easily be pro
duced. Unfortunately, this theory, if 
it was ever true, is applicable only to 
very specific conditions. In general, the 
development of acidity in the soil by 
the use of sulfate of ammonia or sim
ilar acid-forming materials injures the 
turf grasses, produces an impermeable 
soil structure, and causes the well- 
known root-bound condition. Even 
grasses which are reputed to be tolerant 
of acid soils fail to thrive under these 
conditions, whereas crab grass and sim
ilar summer weeds are hardly discour
aged by the situation.

The more satisfactory method of 
weed control, and one which has the 
support of nature’s own processes, is 
to make the conditions as favorable as 
possible for the desired turf plants by 
proper feeding, liming, etc., so that

weeds and other undesired growth will 
have scant aid in meeting the competi
tion.

Phosphate and Potash Necessary

Fortunately, nitrate compounds are 
used very satisfactorily by all of our 
turf grasses, even when the soil is 
strongly acid. Since considerable time 
is required to correct soil acidity by 
liming on established sod, fertilizers 
should carry a considerable amount of 
nitrates in the period when lime is 
gradually working into the sod. The 
danger of losing nitrates from the soil 
by leaching is comparatively remote, 
except under extreme conditions of very 
sandy soil and on areas where there is 
a very sparse growth of grass.

Organic sources of nitrogen, such as 
bone meal, cottonseed meal, tankage, 
soybean meal, sewage sludge, etc., are 
excellent materials for incorporating 
into seedbeds for new plantings. A lim
ited amount of these materials may 
also be used effectively in mixed fer
tilizers for established sod. Thirty to 
fprty per cent of the nitrogen from such 
organic sources may be quite useful, 
particularly on turf that is growing on 
poor soil, such as excavated material

C om pare th e  tu r f  on th e  rig h t w hich was fe r tilise d  w ith n itro gen  only  w ith th a t on th e  le ft
w hich received  a  com p lete  fe r t i lis e r  and lim e.
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commonly left at the surface around 
dwellings on the average home prop
erty. Since these organic sources of 
nitrogen are far more expensive than 
the inorganic ones, they should not 
be used except where really required. 
Experiments at the New Jersey Agri
cultural Experiment station over a 
period of years have shown that on 
normal soils of loam or sandy loam tex
ture, entirely satisfactory turf may be 
produced with inorganic materials as 
the sole source of nitrogen.

In spite of the fact that nitrogen is 
the dominating element in feeding of 
turf plants, it is by no means the only 
one required for healthy growth. Phos
phate and potash are nearly always 
needed to some degree for lawns in 
the humid region. Phosphorus is 
known to promote root development, 
but has many other functions as well, 
since it is found in every living cell. 
Potash is likewise indispensable, par
ticularly in the translocation of food 
from the leaves to storage organs and 
to growing points. The home owner 
will be more impressed by the differ
ence in quality of turf which additional 
phosphorus and potash produce. Ni

trogen which tends to stimulate erect 
and luxuriant growth, is balanced by 
phosphorus and potash which induce 
branching and thereby increase the 
density of turf.

When to Fertilize

Experiments at New Jersey have 
shown that the adding of phosphorus 
and potash increases by 50% to 100% 
the amount of growth present at the 
soil surface below the height at which 
mowing is customarily practiced. A 
great deal of indirect evidence has been 
accumulated, showing that potash re
duces the prevalence of disease. This 
should not be taken to mean that fer
tilizing with potash will eliminate the 
necessity of controlling the so-called 
brown patch diseases which attack 
bent grasses, but it is true that such out
breaks will be less disastrous and more 
easily controlled where balanced feed
ing has been practiced than where 
stimulation of nitrogen alone is the 
case.

The time of fertilizing turf grasses 
is nearly as important as the kind and 
amount of fertilizer. The ideal time

is undoubtedly 
early autumn at 
the beginning of 
the period when 
summer weeds no 
longer thrive. Sol
uble fertilizers ap
plied at this time 
will be absorbed 
read ily  by the 
perm anent turf 
grasses, and they 
w ill be able to 
m a k e  s t u r d y  
growth during the 
cool fall period 
and continue this 
growth during the 
following spring. 
If two ap p lica
tions of fertilizer 
are possible, it 
( Turn to page 44)T h e  c o rre c t  am ou nt o f  fe r t i lis e r  p ro p erly  ap p lied  w ill p rod u ce a th ic k  

velvety tu r f  w ell w orth th e  e ffo rt.



Scientists Say. . . .
By G. E. Langdon

Wisconsin College of Agriculture, Madison, Wisconsin

F e r tiliz e r  im proved th e  yield  o f  sweet co rn . T h e  th ree  ears a t th e  
le ft  cam e fro m  u n fertiliz ed  co rn , w hile th e  th ree  at the  rig h t cam e 
fro m  a nearby p lo t given 3 -1 8 -9  fe r tiliz e r  at th e  ra te  o f  1 2 5  lb .

p e r acre .

R e s u l t s  of studies
on the relation of 

soil fertility to important 
canning crops and forest 
nursery stock, as well as 
on the effect of fertilizers 
in shallow soils, have re
cently been announced 
by scientists at the Wis
consin Experiment Sta
tion.* P. H. Hornburg,
F. L. Musbach, and E.
Truog conducted fertil
izer studies on canning 
peas, table beets, sweet 
corn, and tomatoes on 
several different types of 
soil in 1938.

It is not safe to assume 
that these Endings indi
cate accurately the re
sults fertilizer will pro
duce in the long run, for 
they are results secured in one year 
only—and that not a very typical year. 
The 1938 growing season was rainy 
and rather cool—fine for peas, beets, 
and sweet corn, but unfavorable for 
tomatoes.

Some of the findings are:

“C anning P e a s—In all cases where 
soil tests showed lack of phosphorus 
or potassium, additions of fertilizer 
containing these elements increased 
yields. The average increases ranged 
from 10 to 40 per cent on the different 
soils.

* What’s New in Farm Science—Wis. Bui. 
443.

Part II, The 55th Annual Report for year 
ended June 30, 1938, Agricultural Experiment 

’Station, University of Wisconsin. Chris L. 
Christensen, Director. Compiled by Noble 
Clark, Associate Director, and Niemen Hove- 
land.

Applying the fertilizer with the seed 
gave better results than placing it at the 
side or above.

Stand counts indicated that in no 
case was there injury to germination. 
This finding agrees with results secured 
in previous years by Musbach, who has 
never observed injury to germination 
from applying fertilizer directly with 
the seed so long as the nitrogen used 
does not exceed 4 to 6 lbs. per acre. 
More nitrogen than this is seldom 
needed.

Fertilization helped promote root- 
nodule development on inoculated peas 
at Columbus, Fall River, and Winne- 
conne, as shown by the increased weight 
of nodules where fertilizer was used. 
The effect was especially pronounced 
with 0-20-10 fertilizer.

On Colby silt loam, where root rot 
occurred extensively, applying fertilizer

17
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M anu re and  fe r t i lis e r  p rod uced  b e tte r  y ields th a n  m anure a lo n e . L e f t !  A pplying 8  to n s o f  m anure 
o n ce  in  ea ch  5 -y e a r  ro ta tio n  o n  shallow  D o o r C ounty so il resu lted  in  average yields o f  2 .6  tons 
o f  a l fa lfa  p e r acre  fro m  1 9 2 4  to  1 9 3 3 .  R ig h t : U sing 8  tons m an ure, 5 0 0  lb . 0 - 2 0 - 0 ,  and 2 0 0  lb .  
0 - 0 - 5 0  b ro u g h t a b o u t yields o f  3 .5  tons a y ear d uring  th e  sam e p erio d . C om m ercial fe r t i lis e r  lik e 

wise in creased  yields fro m  1 9 3 4  throu gh  1 9 3 8 .

with the seed somewhat reduced the 
effect of the disease.

The largest yield increases as a result 
of fertilization were secured at Winne- 
conne. Here yields ranged up to 3,860 
lbs. per acre where 200 lbs. per acre of 
0-20-10 were applied with the seed, in 
comparison with 3,040 lbs. on unfer
tilized plats.

At Fall River, unfertilized peas 
yielded 2,457 lbs. while the best yield 
of 3,225 lbs. was produced with 200 lbs. 
of 2-12-6 drilled with the seed.

Soil tests are necessary to determine 
whether fertilizer is needed. This Sta
tion recommends that fertilizer be ap
plied for canning peas when analyses 
show less than 75 lbs. available phos
phorus and 150 lbs. available potassium 
per acre. Under such conditions it is 
desirable to use 150 to 200 lbs. per acre 
of either 0-20-10 or 2-12-6, or an equiva
lent amount of other formulas.

T able Beets—Results of fertilizer 
trials with beets indicate that if soil 
tests show less than 80 lbs. available 
phosphorus and 200 lbs. available po
tassium, it is desirable to fertilize table 
beets. A good treatment is 150 lbs. per

acre of 6-12-6 or its equivalent when the 
fertilizer is applied at the side of the 
seed, or about 200 lbs. broadcast.

Broadcast fertilization increased yields 
of beets more than did other methods of 
application, the increase being 24% at 
Plymouth and 70% at Cedarburg. Drill
ing the fertilizer at the side of the row, 
1 inch from the seed, also gave good re
sults. Applying the fertilizer directly 
with the seed was a much less satisfac
tory method than the other two at 
Cedarburg, and failed to bring about a 
worthwhile yield increase at Plymouth.

Sweet C o rn —The 1938 trials with 
sweet corn indicated that where soil 
tests show less than 80 lbs. of available 
phosphorus and 200 lbs. of available 
potassium per acre, it is well to apply 
up to 150 lbs. per acre of 3-18-9 or its 
equivalent in the hill, and 50 lbs. of 
urea or its equivalent of other nitrogen 
fertilizer may be used as a side-dressing 
4 or 5 weeks after planting.

Such a program gave best results in 
the trials last year, increasing yields up 
to 129% on Miami silt loam at Beaver 
Dam, 76% on Fox sandy loam at Cedar- 

( Turn to page 40)



After Peanut Harvests 
Cotton Needs Potash

By L. O. Brackeen
Alabama Polytechnic Institute, Auburn, Alabama

W H ERE peanuts are harvested in 
a 3-year corn, cotton, and pea

nut rotation, the cotton crops need a 
fertilizer rich in potash. In an experi
ment last year by the Alabama Experi
ment Station, land receiving a fertilizer 
with 12 per cent potash produced 423 
pounds more seed cotton per acre than 
similar land receiving the same kind 
and amount of fertilizer with 4 per cent 
potash. The land fertilized with 600 
pounds of 6-8-12 fertilizer produced 
1,075 pounds of seed cotton per acre 
compared with 652 pounds per acre 
where 600 pounds of 6-8-4 were used.

“Two crops of harvested peanuts 
during the 7-year period (1932-1938) 
injured the land to such an extent that

600 pounds of 6-8-4 produced only 652 
pounds of seed cotton per acre,” says 
Dr. J. W. Tidmore, assistant director 
and head of the department of agron
omy and soils, Alabama Experiment 
Station, in a leaflet entitled, “The Effect 
of ‘Digging* and ‘Hogging’ Peanuts on 
Cotton Yields.” “The injurious effect 
of two harvested crops of peanuts dur
ing the 7-year period was overcome to 
a great extent by the use of 600 pounds 
per acre of 6-8-12 fertilizer.”

In the same experiment the Alabama 
Experiment Station found that harvest
ing peanuts for several successive years 
ruins the land for cotton production. 
Seven crops of peanuts removed from 

( Turn to page 46)

C otton in  a 3-year ro ta tio n  o f  corn , co tto n , and harvested  peanuts* T h e  corn  and peanuts w ere 
u n fe rtiliz e d ; th e  co tto n  was fe rtilised  w ith 6 -8 -4  at th e  ra te  o f  6 0 0  lb . per acre . T h is  trea tm en t was 
id en tica l w ith th at shown in  th e o th er p ictu re  u n til 1 9 3 9 ,  when th is  con tin u ed  to  get 4 %  potash , 

w hile th e  co tto n  shown in  th e o th er p ictu re  received  1 2 %  potash .
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Fit Fertilizer Ratios 
To Soil and Crop

By I. E. Miles

Director of Soil Testing, N. C. Department of Agriculture, Raleigh, North Carolina

IN 1843 Liebig published a paper in 
which he set forth the law of the 

minimum. He stated that “by the de
ficiency or absence of one necessary 
constituent, all of the others being pres
ent, the soil is rendered barren for all 
of those crops to the life of which that 
one constituent is indispensable.” What 
he actually said was that if one of the 
several plant foods were absent in the 
soil, crops would not grow on that soil 
regardless of how much of the other 
plant foods were present.

Much later Hopkins set forth the 
plant-food requirements for a good corn 
soil. He stated that the surface soils

of the United States vary in nitrogen 
content from 1,000 to 35,000 pounds 
per acre; phosphorus from 160 to 15,- 
000 pounds; potassium from 3,000 to
60.000 pounds; and calcium content 
from a bare trace to 200 tons of calcium 
carbonate per acre. He further stated 
that a productive corn soil should have
8.000 pounds of nitrogen, 2,000 pounds 
of phosphorus, 35,000 pounds of potas
sium, and 15 tons of calcium carbonate 
in the surface soil of an acre (2,000,000 
pounds).

These seem like enormous quantities, 
particularly when it is recalled that fer
tilizer applications in excess of a ton

F ig . 1 > T h e  e® ects o f  varying am ounts o f  n itro g en  on  p o ta to es. (P o ta ss iu m  trea tm en ts  are 1 0  p arts 
p e r m illio n  in  a ll cases, and n itro g en  trea tm en ts a re  lOO, 1 5 0 ,  and 3 0 0  ppm  fro m  le f t  to  righ t

resp ectiv e ly .)
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to the acre are seldom made and that 
the average would perhaps not exceed 
from 400-600 pounds per acre, except 
for truck crops, tobacco, and a few other 
crops in localized areas. However, it 
is of significance to note that the yields 
are often doubled many times by the 
use of these small quantities of fertilizer.

N u trien ts M ust Be Available

The apparent inconsistency of the two 
situations may be easily explained. 
Hopkins referred to the total amount of 
those materials present in the surface 
soil, wherein the commercial fertilizers 
are applied upon the basis of soluble or 
available plant food present. The plant 
foods must be available in order to be 
of any value to the current crop. There 
may be tons of potassium in a soil, but 
if it is in an inactive state, it is of no 
value to the current crop. Just as a 
great army may be present, but until 
it is put into action it is of no value in 
protecting the people from an invading 
force.

This is a point that has given the 
pure chemist a great deal of trouble. 
He has thought that the amount present 
as revealed by his methods should give

an index to the needs of crops grown 
upon that soil. The chemist used pow
erful methods of extracting these plant 
foods. For many years the soils were 
fused with chemicals and then sub
jected to the action of powerful acids 
in concentrated forms. He might have 
been a great chemist, his technique 
might have been perfect, no doubt he 
secured very good checks in his deter
minations, but the whole trouble was 
that the plant had no such power to 
extract the plant foods from the soil. 
Even the most radical plant physiologist 
or soils expert probably would not place 
the acidity of the soil solution in which 
plants grow well, at a greater total acid 
content than one could take in his 
mouth without injury to himself. Such 
a solution would extract very little plant 
food in a non-productive soil, even 
though large amounts were present and 
could be extracted by the methods used 
by the pure chemist.

Hopkins realized that the material 
must be soluble or available to be of 
any value, and therefore placed a value 
upon solubility of the various materials. 
He said that as a rough estimate “The 
plant food liberated from an average

F ig . 2 :  T h e effects o f  T iry in g  am ounts o f  potassium  on p o tato es. (N itro g en  treatm en ts  are  1 0 0  
ppm  in  a ll  eases, and potassium  treatm en ts are  O.O, O .S, S.O, 1 2 .5 ,  and 2 5 .0  ppm  fro m  le f t  to  rig h t

resp ectiv ely .)



22 B e t t e r  C ro ps W it h  P l a n t  F ood

soil during an average season with aver
age farming is equivalent to about two 
per cent of the total nitrogen, one per 
cent of the total phosphorus, and % of 
one per cent of the total potassium con
tained in the surface stratum.” He 
referred to the top-soil to a depth of 
6%  inches.

C orrect Proportion Necessary

Liebig’s Law of the Minimum is to
day taking on a new significance. Evi
dence is in hand that essential plant 
foods must not only be present but they 
must be present in proper proportion 
one to the other. There is, however, 
a great demand for fertilizer mixtures 
that carry high ratios of phosphorus to 
the other plant foods. During the year 
1938, more than 70% of the commer
cial fertilizer mixtures sold in Missis
sippi was a 4-8-4 analysis. During the 
same year, approximately $7,500,000 
was spent for 3-8-3 analysis fertilizer in 
North Carolina. These two analyses 
are not necessarily the best mixtures for 
the two States mentioned. As a matter 
of fact, 3-8-3 is not recommended by 
the experiment station for a single crop 
in North Carolina.

The ultimate responsibility of buying 
unbalanced and uneconomical fertil
izers rests on the farming public and 
its agricultural leaders. The farming 
public should not only be told but con
vinced as to what constitutes the most 
economic fertilizer mixture for his spe
cific soil and crop.

Some of these unbalanced situations 
are not noticed immediately. Much of 
the cotton land of the Mississippi Delta 
is making from 1V4 to 214 bales of 
cotton per acre year after year by the 
use of nitrogen alone. This silt loam 
delta soil is some of the most productive 
soil in the world. But the cotton on 
some of these soils is already showing 
physiological disturbances. These areas 
are somewhat localized at the present, 
but they will increase in time unless 
either the cropping system or fertilizer 
practices are changed.

Practically all of the long-time rota
tion studies on fine-textured acid soils 
involving liming and the turning of 
legumes have emphasized the need for 
a balanced fertilizer treatment. Where 
the legumes have been limed and no 
other fertilizer applied in the rotation, 
potassium deficiency on cash crops is 
very much more pronounced than 
where no lime was applied. A satisfac
tory explanation for this phenomenon 
probably does not lie in the lime render
ing potassium unavailable, but instead 
in an upset ratio between plant foods.

These nutritional disturbances can be 
shown immediately, particularly be
tween nitrogen and potassium, when 
the ratios are materially upset. This 
was done on an experiment on Irish 
potatoes. The potatoes were grown in 
quartz sand cultures. The potatoes re
ceived all of the basic plant foods, but 
the nitrogen and potassium ratios were 
varied. Figure 2 shows the leaves from 
plants in which the nitrate nitrogen con
tent was 100 ppm* in all cases, and 
potassium varied from 0, 0.5, 5.0, 12.5, 
and 25 ppm from left to right respec
tively. It is obvious that the greater the 
difference in the ratio of potassium to 
nitrogen the more affected the leaves are. 
The leaf from the 12.5 ppm potassium 
treated plant shows very little disturb
ance, and the closer ratio caused none.

Verified R esu lts of T est

This is a ratio of 1 - 8 of potassium to 
nitrogen. As a matter of verification, 
this problem was then attacked by hold
ing the potassium treatments constant 
and varying the nitrogen treatments. 
Figure 1 shows the results of these treat
ments. The potassium treatments were 
10 ppm in all cases, and the nitrogen 
varied from 100, 150, and 300 ppm as 
nitrate nitrogen from left to right re
spectively. The picture is not clear due 

( Turn to page 42)

* ppm means parts per million and to con
vert it to pounds per acre must be multiplied 
by 2.
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“The £d,itoti 'Tall

There comes a time when one’s thoughts wander 
back over the old year in appraising and evaluating 

 ̂ the accomplishments or failures associated with its
J - S O  c *  v L r passing. When historians write the history of the 
O d A J r V W  M U .  20th century, the year 1939 will figure prominently

as one of the landmarks of time. We saw the busi
ness year ushered in on a rising tide of business activity almost world-wide in 
scope. Nearly all of us were going about our daily tasks with a feeling of relief, 
for the clouds of war in Europe had lifted. There was a normal resumption of 
recovery from the recession of 1937 and 1938, which had dragged farm income 
down from $9,000,000,000 to $8,000,000,000 and reduced the tempo of business.

It was not long, however, before the economic situation was again dominated 
by war fears. According to the most qualified observers, the stage was set 
for a noticeable recovery during the last quarter of 1939. In other words, we 
were scheduled to enjoy a period of employment of large numbers of urban 
workers whose increased incomes would provide a basis for expanding markets 
for farm products. Farmers, as a result, would have more money to spend.

The prognostications of the learned ones were correct, although there were 
still some skeptics late in the summer, until the war in Europe removed all doubt. 
The result was that the normal improvement in business that might have taken 
place in any case has been considerably exaggerated.

Referring more specifically to agriculture, the past year has been on the top 
side of average, as far as most farmers are concerned. According to the latest 
reports of the U. S. Department of Agriculture, the nation’s crop yields were 
average or better, with corn, cotton, and tobacco noticeably above the ten-year 
average (1928-37). This year’s corn crop turned out about five bushels above 
average, and tobacco broke all previous records, producing an estimated yield of 
921 pounds per acre. The ten-year average was 803 pounds. It looks as though 
the Soil Conservation Program and improved tobacco culture were spreading 
their influence here. The cotton crop finished strong, with estimated yields of 
234.1 pounds of lint per acre. This is only slightly under the 1938 average of 
235.8 pounds, and compares very favorably to the ten-year average of 190.8 pounds. 
Perhaps the cotton farmers too are finding better methods of production.

With but few exceptions, this year’s abundant harvest is not associated with 
lower crop prices. The index of farm prices was 97 in November of this year 
compared to 94 in November of 1938, with wheat, truck crops, and potatoes 
showing the greatest improvement. Price-wise, tobacco has suffered most, hav
ing declined from 24.4/ per pound in October of last year to 14.3/ this year.

It may be, as some predict, that coming as it did at a time when recovery was 
taking place, the war is carrying us faster than our economic machine can travel 
with safety. Let us hope that underneath this stimulus the recovery is being laid 
on a firm foundation.

27



2 8 B e t t e r  C ro ps  W it h  P l a n t  F ood

The Eighth American as a medium for the

S * t  ^  exchange of scientificCientlllC i^ongress inform ationI of im-
O  portance to the gov

ernments and peo
ples of the Americas, the Eighth American Scientific Congress scheduled to be 
held in Washington, D. C. from May 10 to 18, 1940, is already attracting interest. 
Agricultural Science will have a prominent place upon the programs, and many 
of our leading agricultural scientists will find their more recent achievements 
being acclaimed and widened in scope of usefulness.

The idea of getting together for greater understanding and mutual benefit is 
not new in the Americas, since the first Latin American Scientific Congress was 
held at Buenos Aires in 1898. However, it was not until ten years later, when 
the Government of Chile was acting as host, that the United States was asked 
to participate, and the name of the meeting was changed to First Pan American 
Scientific Congress. Washington played host to the second congress which was 
held in 1915 and was attended by 2,566 persons, including the 90 official delegates 
of the 20 invited governments. Peru and Mexico entertained next, in 1925 and 
1935 respectively. The meeting in Mexico, in recognition of the continuity of 
the conferences held before the United States was invited, was designated as 
the Seventh American Scientific Congress.

To accommodate varied interests, the forthcoming meeting in Washington will 
be divided into sections to include:, anthropological, biological, and geological 
sciences; agriculture and conservation; public health and medicine; physical and 
chemical sciences; statistics; history and geography; international law, public law, 
and jurisprudence; economics and sociology; and education. Invitations have been 
issued to the Governments of the American Republics members of the Pan Amer
ican Union. Our Government is also cordially inviting scientific institutions and 
organizations in this country to send representatives.

It is sincerely hoped that prominent scientists throughout the continent may 
be in position to contribute to the achievements of the Congress by bringing to 
the discussions the wealth of their knowledge and experience.

The Yuletide season places emphasis on “thine” not
“mine.” We have gifts for Mother, Aunt Sue,

'  Grandpa, and of course Santa takes care of theChristmas childrê Gifo’ gifts’ gifts f°r weeksmas. Do you remember the story of Why the 
Chimes Rang” ? The most costly gifts, including 

the king’s crown, failed to make the chimes ring. It took some humble contri
bution from a little sick boy to bring about that music. Behind this story is a
beautiful thought, and one that we should keep in mind. It is “not what we
give, but what we share, for the gift without the giver is bare.”

To our friends and readers we give that old familiar greeting which has echoed 
through the centuries at this season of the year. It expresses the wish that during 
this Christmas season you may find the full joy which comes from thoughts and 
actions that are shot through and through with the spirit of Him whose birth 
we commemorate.



This section contains a short review of some of the most practical and important bulletins, and lists 
all recent publications of the United States Department of Agriculture, the State Experiment Stations, 
and Canada, relating to Fertilizers, Soils, Crops, and Economics. A file of this department of B E T T E R  
CROPS W ITH PLANT FOOD would provide a complete index covering all publications from these 
sources on the particular subjects named.

Fertilizers

J  Director H. P. Cooper of the South 
Carolina Experiment Station stresses 
the importance of the economical utili
zation of high analysis fertilizers in Sta
tion Circular 60, entitled “Fertilizer 
and Liming Practices Recommended 
for Different Crops Grown Under 
Various Conditions in South Carolina.” 
While the recent fertilizer law passed 
by the General Assembly specifies a 
minimum content of 16 per cent of total 
plant nutrients, Dr. Cooper suggests 
the selection of a mixed fertilizer con
taining at least 20 per cent total plant 
nutrients. Farmers of the State by 
changing to a mixed fertilizer carrying 
this minimum percentage of plant food, 
thus eliminating inert materials from 
the fertilizer, could save from 20 to 25 
per cent of the cost of certain low grade 
fertilizers, or a total saving of $1,000,000 
annually. It is further recommended 
that this million-dollar, non-productive 
expenditure formerly represented by 
inert filler in low analysis fertilizers 
should be diverted into much needed 
lime materials to correct high soil acid
ity now recognized as one of the signifi
cant limitations toward having a more 
diversified live-at-home system of agri
culture.

The most commonly recommended 
analyses which contain little inert filler 
are 3-8-8, 4-8-8, 4-12-4, 4-12-8, 5-10-5, 
6-12-4, and 7-7-7. Slightly higher 
analyses than these or the remaining 11 
comprising the recommended list with 
the same or similar ratios would be just 
as satisfactory as the minimum analysis 
advocated. Where it is practical to do 
so, the author states that it is desirable

to place the fertilizer in a band or bands 
about 3 inches to the side of the seed, 
on a level with or 2 inches below the 
seed zone at the time of planting. Fer
tilizer analyses and rates to apply for 
tobacco, cotton, corn, sorghum, millet, 
small grains, vegetable, fruits, and other 
crops grown in the State are thoroughly 
explained in this important circular. 
Considerable data concerning the soil 
acidity problem in South Carolina with 
suggested treatments according to the 
certain requirements are also provided.

5 Farmers of the Yazoo-Mississippi 
Delta area will obtain much valuable 
information on Roy Kuykendall’s sum
mary of crop fertilization as contained 
in Mississippi Agricultural Experiment 
Station Bulletin 333, “Fertilizer Re
sponse and Requirements for Profitable 
Crop Production in the Yazoo-Missis- 
sippi Delta.” Extensive soil fertility 
experiments begun at the Delta Branch 
Station in 1921 have indicated that most 
Delta soils are deficient in nitrogen and 
some of them in phosphorus and potash.

Recent work shows that the Yazoo- 
Delta may be divided into at least three 
soil areas, in so far as fertilizer require
ments for profitable crop yields are con
cerned. Soils on the west side of the 
Delta contain a sufficient supply of lime, 
phosphorus, and potash, but are defi
cient in nitrogen. The soils of the ex
treme east Delta respond to applications 
of phosphorus and potash in addition 
to nitrogen. Soils between these two 
areas show a distinct deficiency of nitro
gen and lime, and in some cases of 
phosphorus and potash.

The publication, in addition to speci
fying the kinds of fertilizer to use in the
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Delta, contains a number of graphs 
which show convincing results from 
using different fertilizers for cotton, 
corn, and oats.

"T he E ffect o f 'Digging’ and ‘Hogging’ 
Peanuts on Cotton Yields," Agr. Exp. Sta., 
Auburn, Ala., Leaf. 18, Oct. 1939.

"Effects o f  Fertilizer on Stem Rot o f Rice," 
Agr. Exp. Sta., Fayetteville, Ar\., Bui. 383, 
June 1939, E. M. Cralley.

"T he Use o f  Fertilizers in Alberta," Agr. 
Ext. Serv., U. o f  Alberta, Edmonton, Alberta, 
Can., Cir. 23, April 1939, F. A. Wyatt, J. D. 
Newton, and V. Ignatieff.

"Recommendations o f the Provincial Pas
ture Committee for  1939-40," Dept, o f  Agr., 
Quebec, Can., Cir. 119, 1939.

"T he Lamberton Chlorate and Fertilizer 
Spreader," Agr. Ext. Serv., Univ. Farm , St. 
Paul, Minn., Ext. Folder 78, June 1939.

"Tobacco Fertilizer Recommendations for  
1940," Agr. Exp. Sta., Raleigh, N. C., Agron. 
Inf. Cir. 119.

"Farm Manure," Agr. Exp. Sta., Wooster, 
Ohio, Bui. 605, Sept. 1939, Robt. M. Salter and
C. J. Schollenberger.

"Use o f  Commercial Fertilizers," Agr. Exp. 
Sta., College Station, Brazos County, Texas, 
Cir. 85, Sept. 1939, G. S. Fraps and T. L. 
Ogier.

Soils

5 A large number of new publications 
on soil erosion and soil conservation 
have been issued in recent months. 
Those coming to our attention since the 
last listing include:

“Influence of Rainfall, Cropping, and 
Cultural Methods on Soil and Water 
Losses,” by R. P. Bartholomew, D. G. 
Carter, W. C. Hulburt, and L. C. Kapp, 
of the Arkansas Agricultural Experi
ment Station, Bulletin 380. This is a 
progress report presenting an analysis 
of the rainfall conditions and the effect 
of cropping and management practices 
on soil and water losses as they relate to 
farm operations in Arkansas.

“Soil Erosion Control,” Minnesota 
Extension Bulletin 201, by H. B. Roe 
and J. H. Neal. The authors describe 
simple practices to control erosion on 
the farm that a farmer may apply with
out outside help.

“Trees and Shrubs as Soil Savers,” 
Bulletin 4, issued by the New Jersey 
State Soil Conservation Committee. 
This publication points out the fact that

trees and shrubs have not only held the 
soil in place for countless ages but made 
it rich in humus, friable, and more fer
tile. Although man has tried many 
schemes for controlling erosion, none 
has been as safe, sure, and efficient as 
the forests which stood upon our now 
widely cleared fields.

“Soil Saving on General Dairy Farms 
in New Jersey,” Bulletin 5, also by the 
New Jersey Soil Conservation Commit
tee. The authors state that despite 
many existing problems, erosion control 
is easier on the dairy and general farms 
than on any other type in New Jersey. 
Among the effective measures of control 
outlined are cover crops, strip cropping, 
grassed waterways, contour furrows, 
and proper diversion of water.

“Sand-Dune Reclamation in the 
Southern Great Plains,” U. S. D. A. 
Farmers’ Bulletin 1825, by C. J. Whit
field and J. A. Perrin. Successful means 
for levelling and stabilizing the im
mense piles of sand deposited on culti
vated lands and good native sod by 
wind are described by these specialists 
in soil conservation. The bulletin is 
written for the benefit of those farmers 
and ranchers who are faced with the 
problem of protecting their lands against 
possible damage from dune formation 
or of restoring lands made temporarily 
useless by the invasion of these wind
blown piles of sand.

“Soil Defense of the Range and Farm 
Lands of the Southwest,” U. S. D. A. 
Miscellaneous Publication 338, by E. M. 
Rowalt. A discussion of erosion con
ditions and corrective practices for the 
range land area, including Arizona, 
New Mexico, western Colorado, and 
Utah is given in this publication.

“Soil Conservation Program for 4-H 
Clubs (Advanced Years),” Michigan 
Extension Club Bulletin 41, by J. A. 
Porter, et al. This instructive bulletin 
states the real challenge to farmers that 
can be met only through a carefully laid 
and closely followed plan of soil man
agement. It outlines the procedure for 
advanced projects of advanced club 
work and requirements, including seed
ing for erosion control; establishing or
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maintaining a grassed waterway; strip 
cropping; gully stabilization; cover crop 
following a cultivated crop; and other 
control projects.

5 The 5th and revised edition of Ken
tucky Extension Circular 54, “Soils, an 
Elementary Treatise,” by P. E. Kar- 
raker, tells in a simple manner how to 
properly manage Kentucky soils and 
gives methods of maintaining and in
creasing their productiveness. The 14 
chapters contained in this publication 
cover subjects such as plant nutrients 
and their sources, nutrients likely to be 
deficient for crops in Kentucky, liming, 
commercial fertilizers and farm manure, 
soil erosion, tillage, and soils of Ken
tucky. Pertinent questions at the end 
of each chapter may be of service when 
the circular is used in a study course.

“Nitrogen and Organic Carbon o f Soils as 
Influenced by Cropping Systems and Soil 
Treatments,” Agr. Exp. Sta., Manhattan, Kans., 
Tech. Bui. 45, May 1939, W. H. Metzger.

“Cropping Practices under irrigation,” Agr. 
Ext. Serv., Lincoln, Nebr., Ext. Cir. 113, 
1939, D. L. Gross and W. J. Fitts.

"Reclamation o f Saline (A lkali) Soil in'the 
Yakima Valley, Washington,” Agr. Exp. Sta., 
Pullman, Wash., Bui. 376, July 1939, Carl
A. Larson.

“Soil Conservation Survey H andbook,” 
U. S. D. A., Washington, D. C., Misc. Pub. 
352, Aug. 1939, E. A. Norton.

“Subsoil Moisture Under Semiarid Condi
tions,” U. S. D. A., Washington, D. C., Tech. 
Bui. 637, April 1939, John S. Cole and 0 . R. 
Mathews.

“A Chemical Study o f  Some Soils Derived 
from  Limestone,” U. S. D. A., Washington,
D. C., Tech. Bui. 678, June 1939, Lyle T. 
Alexander, H orace G. Byers, and Glen 
Edgington.

“Soil Survey, Contra Costa County, Cali
fornia,” U. S. D. A., Washington, D. C., 
Series 1933, No. 26, May 1939, E. J. Car
penter and S. W. Cosby.

“Soil Survey, Ida County, Iowa,” U. S.
D. A., Washington, D. C., Series 1933, No. 
30, July 1939, T. H. Benton and W. J. Geib.

“Soil Survey, Garfield County, Oklahoma,” 
U. S. D. A., Washington, D. C., Series 1935, 
No. 5, March 1939, E. G. Fitzpatrick, and 
W. C. Boatright, and L. E. Rose.

"Soil Survey, Johnson County, Wyoming," 
U. S. D. A., Washington, D. C., Series 1933, 
No. 28, April 1939, T. J. Dunnewald, Orel 
T ikkaner> an<l  Wesley Roath.

Crops

J  According to W. B. Ward in Indiana 
Extension Revised Leaflet 182, “Grow
ing Tomatoes for the Early Market,” 
growers of tomatoes for the canning 
factories who have produced the best 
yields applied an average of seven loads 
of manure supplemented by 500 pounds 
of a complete commercial fertilizer. Al
though the grower should have some 
idea as to what fertilizer is required for 
his particular soil, the author suggests 
several analyses that should prove suit
able for certain soils. Tomatoes grown 
on sandy soils not manured and not 
following legumes may receive 4-8-8 
and a nitrogen top-dressing. With ma
nure and following legumes, a 2-12-6 
with nitrogen top-dressing if needed is 
suggested. For loam soils, 2-10-8 or
2-8-10 without manure or legumes, and 
0-14-6 or 0-12-8 if manured and follow
ing legumes are recommended. The 
0-20-20 and 0-8-24 analyses are sug
gested for dark sands and mucks. Ap
proximately 300 to 500 pounds of fer
tilizer drilled broadcast and from 200 
to 300 pounds of complete fertilizer in 
the row should give the desired results.

Tomato varieties with their charac
teristics are described in the leaflet, and 
also information on soil, plant growing, 
transplanting, and pruning and tying is 
included.

“Progress Report, January-December," Agr. 
Exp. Sta., College, Alaska, No. 7, 1937.

“Grape Varieties in Arkansas,” Agr. Exp. 
Sta., Fayetteville, Ark-, Bui. 379, June 1939, 
J. E. Voile.

“Response o f  American Grapes to Various 
Treatments and Vineyard Practices,” Agr. Exp. 
Sta., Fayetteville, Ark., Bui. 378, June 1939, 
J. R. Cooper and J. E. Vaile.

“Apparatus for  Measurements o f  Lengths 
o f Cotton Fibers,” Agr. Exp. Sta., Fayette
ville, Ark-, Bui. 381, June 1939, Burt Johnson.

“Bulletin o f  the Department o f Agriculture, 
State o f  California,” St. Dept, o f Agr., Sacra
mento, Calif., Vol. XXVIII, Nos. 7, 8, &■ 9.

"Asparagus in Alberta,” Agr. Ext. Serv., 
Univ. o f Alberta, Edmonton, Alberta, Can., 
Cir. 24, June 1939, J. S. Shoemaker.

“Rhubarb in Alberta,” Agr. Ext. Serv., 
Univ. o f Alberta, Edmonton, Alberta, Can., 
Cir. 25, June 1939, J. S. Shoemaker.

“Thirty-third Annual Report o f  the De
partment o f Agriculture for the Year 1938,”
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Dept, o f  Agr., Prov. o f  British Columbia, 
Victoria, B. C., Can., 1939.

"Report o f  the Minister o f  Agriculture, 
Province o f Ontario, for  the Year Ending 
March 31st, 1938," Ontario Dept, o f  Agricul
ture, Toronto, Can., 1938.

" Vanguard Oats, Origin, Description, and 
Performance," Dom. o f  Can. Dept, o f  Agr., 
Ottawa, Can., Pub. 651, Farmers’ Bui. 76, 
Sept. 1939, J. N. Welsh.

"Sorghums in Colorado," Agr. Exp. Sta., 
Fort Collins, Colo., Bui. 449, Nov. 1938, J. F. 
Brandon, J. J. Curtis, and D. W. Robertson.

"Colorado Farm Bulletin," Agr. Exp. Sta., 
Fort Collins, Colo., Vol. 1, No. 3, July-Sep- 
tem ber 1939.

"4-H  Farm Crops Manual," Agr. Ext. Serv., 
Athens, Ga., Bid. 443, June 1938, (Revised).

"Fruits fo r  H om e Orchards in Georgia," 
Agr. Ext. Serv., Athens, Ga., Cir. 278, Jan. 
1939, Elm o Ragsdale.

"Hints fo r  Georgia Gardeners," Agr. Ext. 
Serv., Athens, Ga., Cir. 280, Feb. 1939, Elm o 
Ragsdale.

"A Few  Legum es Found on Hawaiian  
Ranges," Agr. Ext. Serv., Honolulu, T. H., 
Ext. Cir. 10, Sept. 1939, J. C. Ripperton,
E. Y. Hosakfl, Paul A. Gantt.

"Asparagus," Agr. Ext. Serv., Lafayette, 
Ind., Leaf. 176, April 1939.

"More and Better Potatoes,” Agr. Ext. Serv., 
Lafayette, Ind., Ext. Bui. 89, May 1939, W.
B. Ward, C. T. Gregory, 6r G. E. Gould.

"Raspberries and Blackberries," Agr. Ext. 
Serv., Lafayette, Ind., Ext. Bui. 191, June 
1939, Monroe McCown, J. J. Davis, & R. C. 
Baines.

" W oodlands o f  Kansas," Agr. Exp. Sta., 
Manhattan, Kan., Bui. 285, July 1939, E. R. 
Ware £r L loyd F. Smith.

"Kentucky Fruit Notes," Agr. Exp. Sta., 
Lexington, Ky., Vol. 1, N o. 12, Oct. & Nov. 
1939.

"Looking A head in Cotton Production," 
Agr. Ext. Serv., University, La., Ext. Cir. 181, 
Mar. 1939, R. A. Wasson.

"One Variety Cotton Improvement Asso
ciation," Agr. Ext. Serv., University, La., 
Ext. Cir. 182, Mar. 1939, R. A. Wasson.

"Fifty-fourth Annual Report o f the Maine 
Agricultural Experiment Station, Orono, 
Maine, 1937-1938," Orono, Maine, 1938.

"Planting an Orchard," Agr. Ext. Serv., 
Orono, Me., Bui. 266, Sept. 1939, A. K . 
Gardner & O. L . Wyman.

"Variety and Strain Trials o f  Alaska and  
Sweet Types o f  Peas for  Canning in Mary
land," Agr. Exp. Sta., College Park, Md., 
Bui. 425, Feb. 1939, C. H . Mahoney, W. A. 
Frazier, H . A. Hunter, and Albert White.

"25 Years o f Cooperation with Massachusetts 
Farmers," Agr. Ext. Serv., Amherst, Mass., 
Leaf. 168-A, June 1939.

"Annuals in the Garden," Agr. Ext. Serv., 
Amherst, Mass., Leaf. 149, June 1939, Arnold 
M. Davis and Clark L. Thayer.

"Fruit Notes," Agr. Ext. Serv., Amherst, 
Mass., Aug., Sept., & Oct. 1939.

"T he Massachusetts Commercial Vegetable 
Grower," Agr. Ext. Serv., Amherst, Mass., 
Vol. 20, Oct. 1939.

"Growing Red Raspbenies fo r  Market," 
Agr. Ext. Serv., Univ. Farm, St. Paul, Minn., 
Ext. Bui. 199, June 1939, W. G. Brierley and  
J. D. Winter.

"Mississippi Farm Research," Agr. Exp. 
Sta., State College, Miss., Vol. 2, Nos. 10 
& 11, Oct. 6r Nov. 1939.

"Agricultural Research in N ew Hampshire, 
Annual Report o f  the Director o f  N ew H am p
shire Agricultural Experiment Station for  the 
Year, 1938," Agr. Exp. Sta., Durham, N. H., 
Bui. 313, June 1939.

"Velvet Bent Grass for Putting Greens and  
Other Fine Turf," Agr. Exp. Sta., N ew Bruns
wick, N. J., Cir. 393, July 1939, H oward B. 
Sprague.

" Corn Investigations in N ew Mexico," Agr. 
Exp. Sta., State College, N. M., Bui. 260, April 
1939, Glen Staten, D. R. Burnham, and John  
Carter, Jr.

"Dry-farming Investigations at Mosquero, 
N. M., Experimental Field," Agr. Exp. Sta., 
State College, N. M., Bui. 265, June 1939, 
John Carter, Jr.

"Fifty-eighth Annual Report for  the Fiscal 
Year Ended June 30, 1939," Agr. Exp. Sta., 
Geneva, N. Y., 1939, P. J. Parrott.

"Grass Silage," Cornell Univ. Agr. Ext. 
Serv., Ithaca, N. Y., Bui. 409, May 1939,
E. S. Savage & C. B. Bender.

"Peach Growing," Agr. Exp. Sta., Geneva, 
N. Y., Cir. 133, ( Revised) July 1939.

"Yellow Sweet Corn Hybrids for  New  
Y ork>" Agr. Exp. Sta., Geneva, N. Y., Bui. 
686, July 1939, W. D. Enzie.

"Quality o f  Wheat Varieties Grown in 
Oklahoma in 1938,” Agr. Exp. Sta., Stillwater, 
Okla., Exp. Sta. Cir. 85, Sept. 1939, Frederic 
T. Dines.

"Sudan Grass, Millets, and Sorghums in 
Oregon," Agr. Exp. Sta., Corvallis, Oreg., Sta. 
Bui. 361, Mar. 1939, H. A. Schoth & H. H. 
Rampton.

"T he Cotton Contest— 1938, for  Better Yield 
and Staple Value," Agr. Ext. Serv., Clemson, 
S. C., Cir. 172, July 1939, B. E. G. Prichard.

"Fifty-first Annual Report, 1938," Agr. Exp. 
Sta., College Station, Brazos County, Tex., 
1939.

"Twenty-fourth Annual Report o f Coopera
tive Extension W ork in Agriculture and H om e 
Economics, State o f  Vermont, for  the Year
1938," Agr. Ext. Serv., Burlington, Vt., Ext. 
Bui. 24, June 1939.

"Fruit Notes," Agr. Ext. Serv., Burlington, 
Vt., Mimeo., Oct. 2, 1939, Charles H. Blas- 
berg.

"Further Studies on the Vitamin A and C 
Content o f  Washington Grown Apples," Agr. 
Exp. Sta., Pullman, Wash., Bui. 375, July
1939, E. N. Todhunter.
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" Black. Root o f  Sugar Beets in the Puget 
Sound Section o f  Washington," Agr. Exp. 
Sta., Pullman, Wash., Bull. 379, July 1939, 
L eo Campbell.

“Barley Production in Washington," Agr. 
Exp. Sta., Pullman, Wash., Bui. 382, Sept. 
1939, O. E. Barbee.

“Forestry in Wisconsin," Agr. Ext. Serv., 
Madison, Wis., Cir. 294, June 1939, F. G. 
Wilson, Wakelin McNeel, & F. B. Tren\.

“Reseeding Range Lands o f  the Intermoun- 
tain Region," V. S. D. A., Washington, D. C., 
Farmers' Bui. 1823, July 1939, George Stewart, 
R. H . W alker, & Raymond Price.

"Strawberry Clover," U. S. D. A., Wash
ington, D. C., Leaf. 176, July 1939, E. A. 
H ollo well.

“Meeting the Challenge o f  Agriculture, A 
Report o f Extension Work in Agriculture & 
H om e Economics in 1936," U. S. D. A., 
Washington, D. C., Agr. Ext. Serv., 1939.

“ Weather and Plant-development Data as 
Determinants o f  Grazing Periods on Moun
tain Range," U. S. D. A., Washington, D. C., 
Tech. Bui. 686, May 1939, David F. Costello 
& Raymond Price.

Econom ics

J  According to the latest mimeographed 
report of the North Carolina Depart
ment of Agriculture, Raleigh, North 
Carolina (Fertilizer Sales by Grade in 
Order of Tonnage, Jan. 1, 1939-June 30, 
1939) fertilizer sales in the State dur
ing the first six months for the calendar 
year 1939 were 1,031,927 tons, consist
ing of 850,735 tons of mixed goods and 
181,192 tons of fertilizer materials. The
3-8-3 analysis continues to be the lead- 
ing grade in the State, 27% of the 
total tonnage, and is followed closely 
by 3-8-5 with 25% of the total ton
nage. In the last few years 3-8-3 has 
steadily lost in importance and 3-8-5 has 
been steadily gaining. The next eight 
leading grades in the order of their im
portance are: 3-10-6, 3-8-6, 4-8-4, 5-7-5, 
2-10-6, 4-8-3, 3-8-8, and 4-10-4.
5 “An Economic Study of Land Utili
zation in the Tobacco Area of Southern 
Maryland” is the title of Bulletin 424 
published by the University of Mary
land. Since land is one of the funda
mental factors of production and in 
most cases the most important factor in 
agricultural production, it necessarily 
follows that the wise use of land is of 
paramount importance to the nation,

particularly to those who are dependent 
upon it for their livelihood. As far as 
we are able to foresee the future our 
soil will continue to be of great impor
tance to future generations, and con
sequently more attention should be 
directed to the manner in which this 
primary resource is being used.

This particular study deals with the 
land use in Southern Maryland, whose 
primary cash crop is tobacco. Approxi
mately 45% of the total area included 
in the study is considered to be very 
good tobacco soil, ranging from fine 
sandy loam, sandy loam, gravelly loam 
to only fine sands and loamy sands. Since 
1880 there has been a steady increase in 
the number of farms in this area, from 
6,789 to 8,118 in 1935. Of the total 
6,338 farms listed in the 1930 census, 
4,226 were crop specialty or tobacco 
farms. In 1880 the average size of farm 
in Southern Maryland was 157.2 acres, 
whereas in 1935 this average had de
clined to 99.8 acres. There has been 
practically no change in acreage of to
bacco in this area of Maryland, a steady 
increase from 1870 to 1900, a decline to 
1915, and an increase since; but even 
in 1934 the acreage was less than 1899. 
There was a decline in production from 
about 1885 to 1915 followed by a steady 
increase to 1934. Most of the increase 
in production can be attributed to a 
rather definite upward trend in yield 
which began about 1900 and has con
tinued with minor interruptions to 
about 1930. This increase in yield has 
amounted to about 50 pounds per acre 
since 1879.

One part of the Bulletin deals with 
the trend in fertilizer expenses which 
has been steadily upward throughout 
the entire period 1879 to 1934, except 
for the year 1919 when prices of fer
tilizer were exceptionally high. In 
1879 fertilizer expenses amounted to 
about $288,000 and increased to $786,- 
000 in 1929, or about 175% increase. It 
is noted further that during the same 
period the average price of plant food 
contained in the fertilizer declined sub
stantially in the course of the war years 
and this would indicate a marked in
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crease in the quantity of fertilizer used. 
This undoubtedly accounts for a large 
part of the increase of 50 lbs. per acre 
in yield since 1879.

"Connecticut Vegetable Acreages 1937,1938, 
and 1939," St. Dept, o f Agr., H artford, Conn., 
Bui. 63, Oct. 1939.

"Consumption o f  Fertilizer Materials by 
Counties o f  Florida for  Month o f September, 
1939, as Reported by Manufacturers,"- Fer. 
Stat. Div., Bu. o f  Inspec., Tallahassee, Fla., 
Nathan Mayo, Com.

"Consumption o f  Mixed Fertilizers by Coun
ties o f  Florida fo r  Month o f  September, 1939, 
as Reported by Manufacturers," Fer. Stat. Div., 
Bu. o f  Inspec., Tallahassee, Fla., Nathan Mayo, 
Com.

"Farming Conditions in Toom bs County, 
Georgia," Agr. Exp. Sta., Experiment, Ga., 
Bui. 202, July 1939, J. C. Elrod and Oscar 
Steanson.

"Harvesting, Grading, and Pac\ing Tom a
toes," U. S. D. A., Washington, D. C., Agr. 
Ext. Cir. 12, Oct. 1939, Kenneth I. Hanson.

"Illinois Farm Economics," Agr. Ext. Serv., 
Urbana, III., N o. 53, Oct. 1939.

"Illinois Crop and Live Stock Statistics" 
St. Dept, o f  Agr., Springfield, III., Cir. 440, 
1939.

“ Commercial Fertilizers," Agr. Exp. Sta., 
Lafayette, Ind., Cir. 250, May 1939, H . R. 
Kraybill, O. W. Ford, A. S. Carter, L . E. 
Horat, C. W. Hughes, C. M. Cohee, and J. 
W. Jackm an.

"Indiana Crops and Livestock,” Agr. Exp. 
Sta., West Lafayette, Ind., No. 167, Aug. 1, 
1939.

"Indiana Crops and Livestock," Agr. Exp. 
Sta., West Lafayette, Ind., Nos. 167, 169, 
170, Aug. 1, Oct. 1, Nov. 1, 1939.

"Tax Trends in Maine Towns," Agr. Ext. 
Serv., Orono, Maine, Bui. 265, Sept. 1939, 
Donald W. Reed.

"An Econom ic Study o f  Land Utilization in 
the Tobacco Area o f  Southern Maryland," Agr. 
Exp. Sta., College Park, Md., Bui. 424, Jan. 
1939, Jam es W. Coddington and David E. 
Derr.

"Official Report, Commercial Fertilizers, 
Commercial Feeds, and Agricultural Liming  
Materials," St. Inspec. Serv., College Park, 
Md., Control Series, No. 171, Aug. 1939.

"Farm Econom ic Facts," Agr. Ext. Serv., 
Amherst, Mass., Vol. XII, No. 8, Aug.-Sept. 
1939.

"Crop Report fo r  Michigan," St. Dept, o f 
Agr., Lansing, Mich., Oct. & Nov. 1939.

“Farm Business Notes," Agr. Ext. Serv., 
Univ. Farm, St. Paul, Minn., No. 202, Oct. 
1939.

"Tw elfth Annual Farm Business Report, 
Forty-eight Hamilton County Farms, 1938," 
Agr. Ext. Serv., Lincoln, N eb., Ext. Cir. 854, 
May 1939.

"Farm Economics," Agr. Ext. Serv., Ithaca, 
N. Y., No. 114, Oct. 1939.

"Relation o f M arket Quality to the Price 
Received for  Long Island Cauliflower," Cornell 
Univ. Agr. Exp. Sta., Ithaca, N. Y., Bui. 716, 
April 1939, John D. Hartman.

"Apple Orchards: Cost o f  Developing,
Values, and Financial Returns," Cornell Univ. 
Agr. Exp. Sta., Ithaca, N. Y., Bui. 717, May 
1939, G. P. Scoville.

"An Econom ic Study o f Land Utilization in 
Chautauqua County, N ew Y ork"  Cornell 
Univ. Agr. Exp. Sta., Ithaca, N. Y., Bui. 720, 
June 1939, Alexander Joss.

“An Economic Study o f  Fruit and Vege
table Wholesaling and Jobbing Firms in New  
York City," Cornell Univ. Agr. Exp. Sta., 
Ithaca, N. Y., Bui. 721, June 1939, T . N. 
Gearreald.

"Fertilizer Sales by Grade in Order o f Ton- 
nage, January 1, 1939—June 30, 1939," St. 
Dept, o f Agr., Raleigh, N. C., Mimeo., 1939.

"T he Relationship Between Soil Mainte
nance and Profitable Farming," Agr. Exp. Sta., 
Wooster, Ohio, Bui. 604, June 1939, F. L. 
Morison and J. I. Falconer.

"Attitudes o f  Farmers Tow ard Cooperative 
Marketing," Agr. Exp. Sta., Wooster, Ohio, 
Bui. 606, September 1939, George F. Hen
ning and Earl B. Poling.

"T he Journal o f Agriculture o f the Univer
sity o f Puerto Rico, A Farm Management 
Study o f 60 Dairy Farms in Puerto Rico, 
1935-36," Agr. Exp. Sta., Rio Piedras, P. R., 
Vol. XXIII, No. 3, July 1939, Roberto Huyke.

"Inspection o f Feeds and Fertilizers," Agr. 
Exp. Sta., Kingston, R. I., Contrib. 539, Nov.
1938, W. L . Adams and T . Wright, Jr. 

“Farm Population Changes in Texas Dur
ing 1938," Agr. Exp. Sta., College Station, 
Texas, Prog. Rpt. 644, Oct. 1, 1939.

"Social Characteristics o f  Part-time Farmers 
in Washington," Agr. ‘ Exp. Sta., Pullman, 
Wash., R. S. S. P. No. 5, Bui. 380, July 1939, 
Carl F. Reuss.

"Types o f  Farming in West Virginia," Agr. 
Exp. Sta., Morgantown, W. Va., Bui. 292, 
Aug. 1939, W. W. Armentrout and T. D. 
Johnson.

"Economic Implications o f Soil Conservation 
in Marshall County,” Agr. Exp. Sta., Morgan
town, W. Va., Bui. 293, Aug. 1939, Everett
C. Weitzell.

"T he Agricultural Outlook, 1940," U. S.
D. A., Washington, D. C., Mimeo., Nov.
1939.

"Agricultural Outlook Charts, 1940, Wheat 
and Rye," U. S. D. A., Washington, D. C., 
Oct. 1939.

"Agricultural Outlook Charts, 1940, Rice, 
Dry Beans, and Broomcorn," U. S. D. A., 
Washington, D. C., October 1939.

"Agricultural Outlook Charts, 1940, T o
bacco," U. S. D. A., Washington, D. C., 
Oct. 1939.
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"Agricultural Outlook. Charts, 1940, Pota
toes and Truck Crops," U. S. D. A., Wash
ington, D. C., Oct. 1939.

"Agricultural Outlook Charts, 1940, De
mand, Credit, and Prices," U. S. D. A., Wash
ington, D. C„ Oct. 1939.

"Agricultural Outlook Charts, 1940, Cot
ton," U. S. D. A., Washington, D. C., Oct. 
1939.

"T he Farm Program and Cotton Marketing 
Quotas in 1940," U. S. D. A., AAA, Wash
ington, D. C., 40-Cotton-l, Oct. 1939.

"Amendment to Marketing Agreement 
Regulating the Handling o f Walnuts Grown 
in California, Oregon, and Washington, as 
Amended," U. S. D. A., Agree. 62, Amend.
4, A -l-4 , Oct. 3, 1939.

" Order Amending the Order, as Amended, 
Regulating the Handling o f  Walnuts Grown 
in California, Oregon, and W ashington" U.
5. D. A., Washington, D. C., 0-1-4, Oct. 
3, 1939.

"Southern Region Bulletin 301 for the A 
Area (R evised)," U. S. D. A., AAA, Wash
ington, D. C., SRB-301 A (R ev .), Aug. 24, 
1939.

"Agricultural Statistics, 1939," U. S. D. A., 
Washington, D. C., 1939.

"1940 Agricultural Conservation Program  
Bulletin," U. S. D. A., AAA, Washington, 
D. C., ACP-1940, Sept. 6, 1939.

"Statistical Summary o f 1938 Agricultural

Conservation Program, Massachusetts," U. S. 
D. A., AAA, W. Amherst, Mass.

"Income Parity for  Agriculture, Part 1, 
Farm Income, Section 9, Incom e from  Oats 
and Barley, Calendar Years 1910-38," U. S. 
D. A., AAA, Washington, D. C., Aug. 1939.

"Price Fixing by Government in the United 
States, 1926-39," U. S. D. A., Washington,
D. C., Agr. Ec. Bibl. 79, July 1939, Louise 
0 . Bercaw, Mary G. Lacy.

"Farming Systems and Practices and Their 
Relationship to Soil Conservation and Farm  
Incom e in the Wheat Region o f  Washington," 
Agr. Exp. Sta., Pullman, Wash., Bui. 374, July 
1939, Ben H. Pubols, Alden E. Orr, and Carl 
P. Heisig.

"Economic Conditions and Problems o f  
Agriculture in the Yakima Valley, Washing
ton, T he Agriculture and Its Setting," Agr. 
Exp. Sta., Pullman, Wash., Bui. 377, July 1939, 
Edgar B. Hurd and H arold F. Hollands.

"Certain Economic Aspects o f Agriculture 
in the Jackson County Soil-conservation Area," 
Agr. Exp. Sta., Morgantown, W. Va., Bui. 
291, July 1939, E. C. Weitzell.

"Sweetclover in Corn Belt Farming," U. S.
D. A., Washington, D. C., Farmers’ Bui. 1653, 
Revised May 1939, M. A. Crosby and L . W. 
Kephart.

"Statistical Results o f Cooperative Extension 
W ork, 1938," U. S. D. A., Washington, D. C., 
Ext. Serv. Cir. 309, May 1939, M. C. Wilson 
and H. W. Porter.

Good Feed Crops From 
Grassed Drainageways

MANY farmers are finding that 
pasture or meadow strips seeded 

to grass to form drainageways are ac
tually proving to be among the most 
valuable acres on the farm. On many 
farms the grassed drainage strip follows 
the same general line as an old ditch or 
gully which had been waste land—or 
worse. The grassed area has a broad 
and nearly level cross section with no 
waste space.

To establish grass that will hold the 
soil and prevent erosion it is usually 
necessary to fertilize the drainageway 
before seeding. Once the sod is well 
formed, the drainageway will absorb a 
great deal of moisture. The combina
tion of fertilizer and adequate mois
ture makes the drainageway highly pro

ductive of feed, either grazing or hay.
Farmers’ Bulletin 1814, just issued 

by the United States Department of 
Agriculture, offers practical advice as 
to establishing farm drainageways. It 
includes a convenient set of tables and 
charts to aid farmers in calculating the 
cross section of drainageways and ter
race outlets which will be large enough 
to care for the probable run-off from 
areas of from 1 to 300 acres. These are 
calculated from run-off records from 
various sections of the country and are 
based on the heaviest rains to be ex
pected once in 10 years. The bulletin, 
“Terrace Outlets and Farm Drainage
ways,” is free on request to the De
partment of Agriculture, Washington, 
D. C.



T o supply information on agricultural research and practice in other countries, brief abstracts of 
articles in foreign publications are given here. Due to space limitations, only articles of general 
fundamental interest are included, although the publications may contain other articles and reviews.

Die Ernahrung der Pflanze, 
September 1939, Vol. 35, No. 9

T h e  A g r ic u l t u r a l  M e t e o r o l o g ic a l  
S t a t io n  a t  t h e  I n s t i t u t e  o f  A g r o n 
o m y . By E. Tamm, Berlin, Germany.

Climate, the soil, and the plant deter
mine the yield according to the author. 
By means of cultural practices and fer
tilization the soil can be influenced to 
quite an extent. Selection of kind and 
variety of plant make this factor very 
much under the control of the farmer. 
Climatic factors have been under the 
control of the farmer to the least extent 
of all the factors in crop production.

In order to study climatic factors, 
their effect of soil properties and how 
they may be controlled or influenced, a 
series of investigations was undertaken 
by the Agronomy Institute of the Uni
versity of Berlin. A rather elaborate 
installation of equipment to measure 
air and soil temperatures at different 
distances above and below the surface, 
air movements at different heights, 
wind direction, rainfall, humidity, 
evaporation, soil moisture, sunshine, 
and solar radiation is described. Prac
tically all measurements were recorded 
electrically.

Many of the measurements were 
made with different crops growing on 
the soil, to study any differences caused 
by cropping. A fertilized small grain 
caused die soil to be cooler than where 
the crop was unfertilized. This was 
due to the greater shading effect of the 
fertilized, and consequently bigger 
growing, grain. Alfalfa caused the soil 
and air just above it to be cooler in the 
summer, due to its shading effect, and

protected the soil from low air tempera
tures in the winter. When rows of 
crops ran north and south, the soil was 
warmer than when they ran east and 
west. It was found that air movement 
close to the ground on cropped soil was 
very slight.

It is thus apparent that much can 
also be done to temper the effects of 
climatic factors that influence the soil.

T h e  I n f l u e n c e  o f  F il t e r e d  a n d  U n 
f i l t e r e d  I n f r a -r e d  R a y s  o n  D ia 
s t a s e  A c t i v i t y  i n  P l a n t s . By N. 
Singh, R. S. Choudhri, and S. L. 
Kapoor, Benares, India.

The authors point out that while the 
greater part of the sun’s rays consist of 
infra-red rays, they have been investi
gated less than the ultra-violet rays. 
Using a lamp that delivered a light 
consisting mosdy of infra-red rays, corn 
seed and potato tubers were subjected 
to the light under various conditions of 
time and filtration. The seed and tu
bers were then planted, and the plants 
produced therefrom, and also from seed 
not treated with light, were analyzed 
from time to time. Corn seed subjected 
to the light for a half hour had a very 
low germination, and the diastase was 
rendered inactive. When a red filter 
was used on the light, and the time of 
exposure reduced to ten minutes, the 
diastase activity was increased above 
that of untreated seed. Using a blue 
filter under the same conditions gave 
even better results.

In the case of potatoes, greatest dia
stase activity resulted from exposure to 
unfiltered infra-red light, followed in 
decreasing order by the infra-red light
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with the red filter, untreated tubers, 
and light with a blue filter. These re
sults were almost the reverse of those 
with corn. Subjecting the tubers to 
ultra-violet light resulted in the plants 
having a very low diastase activity.

The possibility of the temperatures 
which accompanied the light treat
ments being responsible in part at least 
for the effects obtained is mentioned by 
the authors.

P o t a sh  F e r t i l i z a t i o n  a n d  t h e  B a k in g

Q u a l it y  o f  F l o u r . By W. Drdssler,
A use ha, Germany.

In order to obtain much-needed in
formation on the influence of fertili
zation on the baking quality of flour 
produced from the grain, the author 
conducted observations and experi
ments on wheat and rye over a period 
of years. A complete fertilizer gave 
the plants a greater resistance to dis
eases and winter injury than a fertilizer 
lacking potash, and reduced the lodg
ing. Potash seemed to act as a regulat
ing influence on nitrogen absorption, 
and brought about a favorable maturity 
of the grain. The complete fertilizer 
always produced the highest test weight 
and weight per thousand grains. The 
grain coverings also absorbed water 
more easily and quickly, which per
mitted bringing the water content to 
the desired point for milling more 
quickly and uniformly. Milling could 
thus be done better and more economi
cally, and a more desirable bran pro
duced. Potash in the fertilizer influenced 
the gluten formation in the grain. The 
better gluten in the flour produced a 
more stable dough and a better baked 
loaf of bread.

Similarly good results from the com
plete fertilization were produced in the 
case of rye. The action of potash in 
favoring the formation of a tough struc
ture in the grain is particularly impor
tant in the milling of this grain. The 
tough seed coatings permit the realiza
tion of the aim of good rye milling, 
namely “bran-free flour and flour-free 
bran.”

As general conclusions of his investi
gations, the author states that certain 
inherent characteristics desirable in 
milling processes must be sought and 
developed in the grain. These charac
teristics are favored and maintained by 
proper fertilization, which in most cases 
means a complete fertilizer.

Annales Agronomiques, Vol. 9, 
Nos. 4 & 5, July-October 1939

S o il  E r o s io n . By E. J. Russell, Roth-
amsted, England.

The seriousness and importance of 
soil erosion is considered in a general 
discussion. The problem seems to be 
worse in arid and tropical regions. In 
the older, more densely populated coun
tries, force of necessity caused more at
tention to be paid to soil conservation. 
This, combined with natural conditions 
favoring the rapid growth of soil cover, 
prevented soil erosion from becoming 
such a bad problem. The problem of 
weed control, not soil erosion, domi
nates the cultural practices of northwest 
Europe. Colonists going from these 
countries to the newer, undeveloped re
gions adopted the attitude of clearing 
the land of the natural cover as quickly 
as possible, and planting cultivated 
crops. The author states that it is a 
very remarkable psychological phe
nomenon that first settlers, the real 
pioneers, not only do not like trees, but 
actually hate them. They regard them 
as enemies to be destroyed as quickly 
as possible, frequently resulting in an 
insensible destruction of trees and 
brush. The great increase in livestock, 
and consequent overgrazing of areas, 
is also given as an important contribut
ing cause of increased erosion.

For the prevention and control of 
erosion, seven points are offered. These 
are to reestablish a vegetative cover on 
the soil as quickly as possible; construc
tion of terraces and dams to control 
water movement on the soil; establish 
windbreaks; adopt a system of agricul
ture that has for its purpose the con
servation, not the exploitation of the
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soil, avoiding one crop systems that re
quire frequent soil working, with the 
soil bare for periods; careful pasture 
management; reforestation of steep soils, 
especially at water heads; at the first 
indication of erosion, organize preven
tive measures, even if these cost more 
than the value of the soil immediately 
affected. It is emphasized that it is far 
better to prevent erosion than to cure it.

T h e  H e a r t  R o t  o f  B e e t s  a n d  I t s

T r e a t m e n t  b y  B o r o n . By G. Ber
trand, France.

The development of our knowledge 
of heart rot of sugar beets is traced, 
going back to 1846, when Payen pre
sented a paper on this disease. Pluchet, 
in 1864 was the first accurately to de
scribe heart rot. It was thought to be 
caused by an organism, and numerous 
investigators sought to determine which 
one. The phytopathologist Prillieux in 
1891 suggested that the name Phyllos- 
ticta tabifica be given to the organism 
which was found to be present in the 
diseased tissues of the beets. The fol
lowing year, Frank suggested the name 
Phoma betae for the organism, which 
name became generally accepted and 
used.

The investigators remarked that the 
disease occurred only under unfavorable 
conditions of heat, dryness, or shallow
ness of soil. It was not until 1906 that 
Busse, Peters, and von Faber reported 
that they were unable to cause an infec
tion of beets by the organism, and did 
not find it in the plant in the early 
stages of the disease. They concluded 
that Phoma betae was not the primary 
cause of heart rot.

Pluchet noticed that when water con
taining distillery waste was used to irri
gate the beets, there was no trouble 
from heart rot. Since these wastes were 
known to be high in potash, it was

Don’t fuss with hubby about droppin’ 
tobacco ashes on the carpet. Those 
ashes keep the moths out an’ the hubby 
in.

thought that this might be the factor 
producing the good results. Experi
ments with potash salts, however, 
showed that this was not the case.

Bertrand believes that the study of 
boron in plants had its origin in the 
vintners’ practice of adding boric acid 
as a preservative in low quality wines. 
This was later prohibited by law, and 
chemists were given the task of devel
oping methods of detecting small quan
tities of boron in wines. The improve
ment of methods for determining boron 
by the author and co-workers permitted 
investigation on small quantities of 
boron. The small quantities present 
in plants caused the presence of the 
element to be overlooked in the older, 
less sensitive methods. Bertrand states 
that as the result of a large number of 
analyses by himself and other workers, 
it is possible to state that boron is pres
ent in all plants and in all organs of 
plants. While the amounts present are 
always small, the percentage composi
tion varies considerably with the kind 
of plant. The graminae contain smaller 
amounts than the leguminae and cruci- 
ferae. Beets are among the high boron- 
containing plants. It is now accepted 
that boron is essential for plant growth.

When considering the amounts of 
boron to use, Bertrand summarizes the 
results of numerous investigators, and 
finds that when it is known to be 
needed, about 20 pounds of borax per 
acre are a good general recommenda
tion. Since all the boron is not used by 
the first crop, subsequent applications 
of 5 to 8 pounds per acre will suffice 
when beets are again grown on the soil. 
Caution against the use of too liberal 
amounts of boron are given, owing to 
the possibility of unfavorably high con
centrations of boron occurring in the 
soil for a time. ' It is stated, however, 
that little danger exists with applica
tions up to 30 pounds of borax per acre.

If you want to recall things, tie a 
string around your finger; if you want 
to forget things, tie a rope around your 
neck.
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Plant Growth-substances
(A Book Review)

W ITH IN  the last several years, the 
interest, and frequently also the 

imagination of those interested in grow
ing plants has been aroused by the iden
tification of chemical substances which 
when applied to plants stimulated them 
to make unusual or abnormal growth. 
Since these substances unquestionably 
“cause things to happen,” they have 
been given the name of plant hormones 
by some. Whether the term is wholly 
correct may well be questioned, but it 
at least is intriguing and suggestive. 
In a field lending itself so easily to 
popular interest, but in reality rather 
complex, and at best only vaguely un
derstood, the subject naturally has been 
treated or maltreated in numerous pop
ular, scientific, and pseudoscientific 
articles. It is therefore a pleasant relief 
to turn to a book in which careful in
vestigations on these substances are 
summarized and presented in a concise 
and interesting manner. This book is 
Plant Growth-Substances by Hugh 
Nicol of the Rothamsted Experimental 
Station in England (Chemical Publish
ing Co., Inc., New York, 1938. $2.00).

Range of Discussion

A brief historical background to the 
discovery and use of plant growth-sub
stances, the occurrence of these sub
stances in nature, their chemical nature 
and preparation, their identification, 
classification, and scientific and practi
cal use are covered in this book. Par
ticular attention is given to the most 
important materials lending themselves 
to use in plant propagation by cuttings. 
These root growth-inducing chemicals 
are those which have the most practical 
appeal at this stage of the development 
of the subject, and truly remarkable 
results can be produced by their use.

Many plants which do not grow easily 
from seed, or do not “grow true” due 
to hybridization, and which formerly 
were almost impossible to reproduce 
from cuttings, can now be vegetatively 
reproduced with a highly satisfactory 
degree of success by the use of these 
chemical substances.

R elation  to Farm  M anure

The discussion of the occurrence and 
action of these plant-growth substances 
possibly gives a clue to the good results 
produced by farm manures. It has long 
been known that barnyard manure 
would increase plant growth more than 
could be accounted for by the plant food 
it contains. The extra value of manure 
may be due to the presence of the plant- 
growth chemicals which stimulate root 
development or otherwise assist the 
plant. The use of the proper chemical 
compounds may thus permit the reduc
tion in the amount of manure or green 
manure now necessary for continued 
profitable production of crops, but fre
quently expensive or difficult to pro
vide. This is only one of the many 
possibilities opened up by the develop
ment of these growth-substances.

Plant growth-substances are complex 
chemical compounds, but the author 
takes them in his stride, explaining 
them in a manner so that one with only 
a smattering of chemistry can gain a 
good conception of their nature. This 
ease of handling complex scientific de
tails is characteristic of all parts of the 
book. The flowing style of writing and 
the manner in which the subjects are 
discussed make the book highly interest
ing and readable. Those dealing with 
the growing of plants, whether on a 
practical, amateur, or scientific basis will 
find Dr. Nicol’s book a valuable aid.
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Scientists Say
{From page 18)

burg, 32% on Carrington silt loam at 
Fall River, and 30% on Superior red 
clay at Plymouth.

T o m a to es— Because the weather 
was unfavorable for tomatoes last sea
son, fertilization did not prove as con
sistently effective as with other canning 
crops.

However, even under these condi
tions a complete fertilizer increased 
yields very substantially on Carrington 
clay loam at Somers (Kenosha County), 
and on a Miami sandy loam at Cudahy 
(Milwaukee County). Apparently there 
was less injury from early blight on 
fertilized plats.

The amount of fertilizer to use on 
tomatoes differs widely with the method 
of application. If broadcast, from 500 
to 800 lbs. per acre of 3-18-9 or its 
equivalent may be used, or 200 lbs. can 
be applied in the hill. A split applica
tion of 400 lbs. broadcast and 150 lbs. 
in the hill seems to have some advan
tages.

That applying fertilizer directly with 
the seed of canning peas greatly re
duced the effect of root rot is a finding 
made on Colby silt loam at Marshfield 
by J. C. Walker and F. L. Musbach.

On a percentage basis, remarkable 
yield increases were secured by fertiliz
ing this root rot infested soil. Whereas 
a 10 to 20% increase was considered 
good on “clean” soil last year, at Marsh
field the increase was 111% when 200 
lbs. of 2-12-6 were applied with the seed, 
112% when 300 lbs. were placed over 
the seed, and 248% when 300 lbs. were 
used with the seed. Placing fertilizer 
at the side of the seed did not increase 
yields consistently.

Although it looks as though fertiliza
tion will make it possible to grow suc
cessful crops of canning peas on soils 
moderately infested with root rot, there 
is no reason to expect it will effect satis

factory yields under very severe condi
tions. On untreated plats at Marshfield 
in 1938, there was a near crop failure; 
even though fertilization doubled or 
tripled these yields, the crop was still 
rather poor. The top yield produced by 
applying 300 lbs. of fertilizer per acre 
with the seed was 840 lbs. per acre, and 
with 200 lbs. of fertilizer the yield was 
509 lbs.

Walker and Musbach dug out ran
dom samples of Alaska peas during the 
blossom stage, washed the roots, and 
sorted the plants on the basis of the 
severity of root rot. No plants were 
free from it, but the disease was much 
less severe in the peas fertilized with or 
over the seed. On severely diseased 
plants the main roots were denuded of 
their branches, and the stems were af
fected to the soil line.

The same kind of study as the peas 
approached canning stage revealed that 
differences in the amount of infection 
became more pronounced as the season 
advanced.

Shallow  Soils

That permanent grass is the best crop 
for extremely shallow soils in the Stur
geon Bay area is a conclusion reached 
by A. R. Albert. The soils in question 
are Miami loams of a depth of 12 
inches or less, underlain by limestone 
bedrock.

For 10 years Albert tried using a 3- 
year rotation of corn, oats, and hay on 
this type of land, using different fertil
ity treatments. It became clear that 
with such cropping, the depth of the 
soil influenced yields fully as much as 
the treatments. Extremely shallow soils 
dry out so fast that drought tends to 
obscure the effects of fertilizer.

These general conclusions are war
ranted on the basis of 15 years’ results 
with a 5-year rotation of corn, oats, and 
3 years of alfalfa:
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1. It does not pay to lime these soils, 
where limestone lies close to the surface 
and fragments of lime rock often are 
found in the surface soil. Under such 
conditions, yields are not limited by 
lack of lime.

2. Superphosphate is the fertilizer 
that pays best returns where barnyard 
manure is applied every 5 years as a 
standard practice. Raw rock phosphate 
has not been a profitable investment.

3. Using potash along with phos
phate has increased yields, and on the 
average paid a net return. A fertilizer 
such as 0-20-20 is desirable.

It is significant that even where a 
good rotation and good fertility treat
ments have been used, these soils tend 
to wear away faster than they are re
placed from the underlying limestone. 
Erosion through surface run-off and 
sink holes brings about this loss. If 
the process were carried on over a long 
enough period of years, probably the 
soil would completely disappear and 
only the rock would remain.

It is this consideration that indicates 
grass is the only safe crop for the shal
low soils. What is more, the grass 
must be manured or fertilized occa
sionally so as to maintain a thick turf, 
if it is to be wholly effective in pre
venting erosion.

Albert has begun trials to learn the 
most profitable methods of fertilizing 
hay and pasture on the shallow soils, 
and his findings will be announced as 
soon as sufficient data become available.

Forest Nurseries

Standards for maintaining fertility in 
the soils of coniferous forest nurseries 
have been established by S. A. Wilde 
and his associates, with assistance from 
the W. P. A. These standards have 
now been tested with satisfactory re
sults in about 30 Federal, State, and pri
vate nurseries in Wisconsin and neigh
boring States.

In general, the ratio of available nitro
gen, phosphoric acid, and potash should 
be about 1-2-5 for jack pine, red pine, 
white pine, and white spruce. This was

determined by analyzing virgin forest 
soils under productive stands of these 
species.

The investigation also set standards 
for pH or acidity value, exchange 
capacity, and replaceable bases. These 
requirements vary somewhat with dif
ferent species. Greenhouse trials indi
cate that standards established for red 
pine may be safely applied to Scotch 
pine, and those for white spruce to 
Norway spruce.

U se  o f L iq u id  F e r t i l iz e r s — 
Abundant rainfall enabled nursery stock 
to grow very rapidly in the spring and 
early summer of 1938. Toward the 
middle of July, however, seedlings and 
transplants gradually turned yellow and 
stopped growing in some nurseries 
throughout the Lake States area.

Soil analyses by J. C. Kopitke and 
Wilde in cooperation with the U. S. 
Forest Service revealed that under such 
conditions the soil was deficient in cer
tain easily soluble salts. No doubt the 
trouble was caused by leaching during 
the rainy periods, as well as by heavy 
feeding on the part of the seedlings at 
the time they were growing fast.

It is desirable to take steps to pre
vent this trouble before seedlings show 
symptoms of starvation. Analyzing the 
soil immediately after a period of heavy 
rain, and then applying needed nutri
ents dissolved in water, is a practical 
remedy.

Broadcasting a complete nitrogen, 
phosphorus, and potash fertilizer be
fore planting pine seedlings failed to 
give good results where the plantings 
were not cultivated, in preliminary 
trials by E. L. Stone and S. A. Wilde.

Fertilization stimulated the growth 
of brush and grass, which then de
prived the planted trees of both light 
and moisture. The result was a slow 
growth of pine seedlings. There was 
no such unfavorable effect from fer
tilizer when the competing weeds were 
held down by cultivation.

These trials indicate it is necessary to 
cultivate shelterbelts to get good results 
if fertilizer is applied broadcast.”
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Fit Fertilizer Ratios to Soil and Crop
( F rom  p ag e  22)

to poor photographic technique, but the 
results were almost identical with those 
obtained when nitrogen treatments were 
constant and potassium varied, in that 
the internal disturbances were distinctly 
shown when the nitrogen to potassium 
ratio was greater than 10 to 1, and never 
occurred when it was less than 10 to 1. 
These nutritional disturbances will un
doubtedly sap the vitality of the plant 
which may result in a greater suscepti
bility to plant diseases.

There are a number of experiments 
that show the amount of plant food ab
sorbed by different crops. Some of 
these data have been collected and are 
shown in table I.

cannot afford to fertilize an extremely 
acid soil. The acidity must be corrected 
before most staple crops will produce in 
sufficient quantity to be an economic 
practice.

Another factor that should not be 
overlooked is that very little phosphorus 
leaches out of the soil except on ex
tremely sandy soils. On the other hand, 
even on loam soils enormous quantities 
of nitrogen are lost and smaller quanti
ties of potassium are lost by leaching.

Finally, attention is called to the fact 
that there are all variations in the abun
dance of available plant foods in differ
ent soils and in the needs for certain 
specific foods by certain crops. But in

T a b l e  I — T h e  A m o u n t  o f  P l a n t  F o o d s  A b s o r b e d  f r o m  a n  A c r e  o f  S o il

Plant foods absorbed by crops per acre

Investigator State Soil
Crop

Nitro
gen
(N)

Phos
phorus
(P2Os)

Potas
sium
(K20 )

Cal
cium
(CaO)

1. Hester N. J .
Sassafras 
Sandy Loam Tomatoes

Lb.
97 .8

Lb.
28.8

Lb.
173.4

Lb.
105.9

2. Carolus Va. Norfolk Potatoes 63 .0 21 .7 121.0 30.0

3. Huston & 
Jones

Ind. Second
Bottom

Com 110.6 Potassium & Phos
phorus combined

4. Morgan & 
Street

Conn. Tobacco 112.4 133.6

A study of table I shows that nitro
gen and potassium are absorbed by 
these particular crops in much larger 
quantities than phosphorus. Then the 
question logically arises, why apply so 
much more phosphorus than the other 
materials? It is true that under ex
treme acid conditions much phosphorus 
is changed or fixed into an unavailable 
form. It is also just as true that one

general, perhaps the best results will be 
obtained if a fairly narrow ratio of avail
able plant food in the soil is maintained.
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Mr. Swayze Believes in Better Farm Living
(From page 13)

buyer, Mr. Swayze has installed two 
modern gins with eight gin stands on 
his property, and annually gins around 
3,500 bales of cotton. He has installed 
the most modern ginning machinery 
and equipment, has studied the work 
done by the Federal Cotton Ginning 
Laboratory at Stoneville, and is doing 
an excellent job of ginning cotton.

The ultimate objective of farm life 
to this man is security in the ownership 
of his farm and home and satisfaction 
in farm living. He has a beautiful 
home equipped with running water, 
electric lights, radio, books, newspapers, 
magazines, and all of the conveniences 
and facilities necessary to comfortable 
and satisfying living.

A friend of animals and birds and a 
true sportsman, he has built near his 
home a beautiful 7-acre lake which

teems with fish and attracts wild ducks 
and geese. He has domesticated wild 
geese, of which he now has 13. Wild 
ducks for the table are readily killed 
on the lake in season. With pride he 
shows visitors his deer herd which is 
kept in a fenced paddock near the house.

Mr. Swayze has performed a dis
tinctive public service. For the past 12 
years he has been president of the board 
of supervisors of Yazoo County. His 
district does not owe a dollar in taxes. 
Neither does the County owe anything. 
At the same time, through the wise and 
economical use of tax funds, good roads 
have been built and schools well main
tained.

Active management of the farm is 
now being turned over to his son, 
Harris, who will represent the fourth

D om esticated  wild geese on th e  7 -a cre  la k e . A ll land is terraced  and sodded to  prevent s iltin g .
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P ro d u ctio n  and sa le  o f  grad e H erefo rd  c a ttle  is  an  im p o rtan t p a rt o f  th e  fa rm  p rogram . T h e  
c a ttle  h arvest p astu re  grasses and c lo v ers and u tilise  surplu s roughage.

generation of Swayzes to own and farm 
this property. The young man was an 
oustanding 4-H Club boy, is a college 
graduate, loves farm life, is intensely 
interested in improving every detail of 
management of the farm, and seems

destined to a successful farm career. 
Mr. Swayze has always cooperated 
wholeheartedly with his county agent, 
the State Extension Service, and the 
State Experiment Station, and Harris 
is following his lead in this respect.

Feeding Turf Grasses
(From page 16)

would be desirable to make an applica
tion of J4 to %  the total amount in 
early fall and apply the remainder in 
very early spring.

By this system, and particularly with 
the use of soluble fertilizers, there 
would be little if any residual plant 
food left in the soil by the beginning 
of summer, since it would have been 
largely absorbed by the turf grasses. 
Consequently summer weeds would de
rive little benefit from this system of 
fertilization. Organic materials, when 
used, should be included in the fall 
fertilization, so that they will not carry 
over into the summer period and stim
ulate summer weeds.

The common practice of many home 
owners, of applying fertilizer in late 
spring or early summer, and sometimes

during the heat of the summer, is re
sponsible for much of the unfavorable 
results obtained on home lawns. Not 
only are turf grasses unable to make the 
most satisfactory use of fertilizers dur
ing the heat of the summer period, 
but such treatment also greatly stim
ulates crab grass and other summer 
weeds. When such fertilization prac
tices are accompanied by excessively 
close mowing which reduces root 
growth of the turf species, it is not 
surprising that weeds overwhelm the 
average lawn during the course of an 
average growing season. Since the 
great bulk of home owners have had 
little or no agricultural experience, it 
is necessary that such information be 
provided, not only by the experiment
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stations and extension workers, but also 
by all of those who are concerned with 
the sale of fertilizers to home owners 
and others in charge of turfed areas.

Although there are other problems 
connected with turf culture, the proper

feeding of the grasses themselves holds 
a dominant position in the successful 
management of good lawn grasses. Not 
only is more fertilizer needed on the 
average lawn, but this needs to be 
more wisely applied.

Grass Is a Crop, Treat It as Such
(From page 9)

These figures show that fertilizers in
creased the yield of pastures from 578 
to 2,126 pounds to the acre, as compared 
to the untreated check. Potash fertili
zation, on unlimed pasture, increased 
the yield from 273 to 863 pounds per 
acre, while on pasture that had been 
limed the increase was from 382 to 
1,483 pounds, as compared to the pas
tures which received only nitrogen and 
phosphoric acid.

In 1936 another experiment was 
started to determine the effects of fer
tilizer on the yield of pastures. This 
experiment is located at Blacksburg on 
Dunmore silt loam, at Chatham on 
Cecil sandy clay loam, and at Williams
burg on Sassafras sandy loam soil. In 
each case, the soil reaction was adjusted 
to approximately pH 6.5, with ground 
dolomitic limestone. The average (2 
years, 1937-1938) annual yield of pas
tures due to fertilization, at each loca
tion, has been as follows:

1,657 pounds; and at Williamsburg, 
from 326 to 2,553 pounds per acre, as 
compared to the unfertilized pasture. 
Potash fertilization increased the yield 
of pasture 764 and 792 pounds per acre, 
at Blacksburg and Williamsburg re
spectively; while the yield at Chatham 
was slightly less than that of the unfer
tilized check. This decrease in yield 
was in all probability due to the poor 
stand obtained during the first year of 
the experiment. This is reflected in the 
average yield figures which were 851 
pounds per acre the first year and 1,925 
pounds the second year. A complete 
fertilizer gave an increase in yield, as 
compared to the unfertilized check, at 
Blacksburg, of 1,113 pounds; at 
Chatham, 1,657 pounds; and at Wil
liamsburg, 2,553 pounds per acre.

Fertilizers, in addition to materially 
increasing the yields of pasture grass, 
have given (an average of 2 years), at

Dry matter per acre, pounds

Treatments
Blacksburg Chatham Williamsburg

Check................................................................ 1,909 1,772 3,122
5001b. 10-0 -0 ................................................ 2,281 2,302 4,561
500 lb. 0 -1 0 -0 ................................................ 2,926 2,044 4,570
500 lb. 0 -0 -1 0 ................................................ 2,673 1,388 3,914
5001b. 10-10-0.............................................. 3 ,417 2,425 5,225
5001b. 10-0-10.............................................. 3 ,104 2,538 3,627
5001b. 0 -20 -20 .............................................. 2,919 2,608 3,448
5001b. 10-20-10............................................ 3,022 3,429 5,675

These figures show that pasture yields Blacksburg, 18 days; at Chatham, 18
were increased due to fertilization, at days; and at Williamsburg, 25 days
Blacksburg, from 372 to 1,508 pounds earlier grazing in the spring than the
to the acre; at Chatham, from 272 to unfertilized checks.
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It has been shown that the yields of 
Virginia pastures, through proper fer
tilization, can be doubled and often 
trebled, and the carrying capacity of 
pastures increased three-fold. Fertiliz
ers also improve the quality of grass 
and give earlier spring grazing and 
later fall pasture than untreated pasture. 
It pays to beware of false economy in 
pasture fertilization. It does not help 
much to give a worn-out pasture a

comparatively inadequate fertilizer treat
ment. No “little dab” of fertilizer is 
adequate to overcome the bad results 
of a hundred years or more of soil de
pletion. Nor is any “one element” fer
tilizer adequate where two or three ele
ments are deficient, as is so often the 
case. Best results are secured when 
adequate quantities of fertilizer are 
added to supplement and properly bal
ance the plant food supplied by the soil.

After Peanut Harvests Cotton Needs Potash
(From page 19)

the land (1932-1938) injured it to such 
an extent that cotton fertilized with 
600 pounds of 6-8-8 fertilizer per acre 
produced only 345 pounds of seed cot
ton per acre last year.

The Alabama Station also found that 
“hogging-off” peanuts improves the soil 
instead of injuring it. “Experimental 
work at the Wiregrass Station at Head
land, Alabama, has shown conclusively 
that a crop of peanuts ‘hogged-off’ has 
about the same soil-building value as a 
good crop of vetch or Austrian peas

turned over,” says Dean M. J. Funchess, 
Director, Alabama Experiment Station. 
The new leaflet carries results showing 
that “hogged” peanuts produced ap
proximately the same yield of cotton in 
1939 as was produced by 36 pounds of 
nitrogen. Where cotton and peanuts 
were grown in a 2-year rotation and 
the peanuts “hogged-off” from 1932 to 
1938, the cotton production, with 600 
pounds of 0-8-4, was 1,174 pounds of 
seed cotton per acre in 1939, indicating

C otton  in  a  3 -y e a r  ro ta tio n  o f  co rn , co tto n , and  harvested  p ean u t*. T h e  e » ™  and p eanu ts were 
u n fe rtilise d  | th e  c o tto n  receiv ed  6 -8 -4  and 6 -8 -1 2  in  1 9 3 9  a t th e  ra tes  o f  6 0 0  lb . p er acre .
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that 4 per cent potash was sufficient 
under these conditions and that the 
“hogged” peanuts added the needed 
nitrogen.

“As far as the fertility of the land 
is concerned, peanuts should be har
vested from the field as seldom as pos
sible and ‘hogged-off’ as often as pos

sible,” advise officials of the Alabama 
Station in warning that many acres of 
land are being depleted of fertility by 
harvesting peanuts too often from the 
same area. “This situation can be 
remedied to a great extent by the proper 
rotation and fertilization of crops,” 
they conclude.

Uncle Sam and Santa
(From page 5)

in at the bank and got ready to leave 
for good, the anxious citizens put up a 
deal the like of which had never been 
dreamed of—even after a hard New 
Year’s celebration.

“You two respectable old gents are 
getting stale, that’s what’s the matter,” 
said the chairman, who was a lawyer 
and a banker combined and who also 
ran down a farm as a sideline. “Now 
our proposal calls for your making a 
complete shift for a spell—only for a 
couple of emergencies and a crisis or 
two—not for keeps, remember!”

At this news Santa and Sammy were 
much took-up and put-out also, speak
ing in metaphor. They demanded to 
know the entire formula so they might 
take it in one dose. No use keeping 
them in suspense, because Christmas 
was over, what there was of it.

The spokesman cleared his throat like 
Sammy’s best orators always did and 
declared: “It’s simply this: that Uncle 
Sam change over and run Christmas for 
awhile and Santa Claus must leave the 
polar regions and ‘take holt’ of the 
government.”

The idea was that the country needed 
thrift in private celebrations and gener
osity in public affairs. (Don’t ask me 
what cure they were aiming to effect 
that way.) But they sort of figured 
that the old codgers were too old and 
“sot” to administer anything differently, 
and so the change would do the trick 
nicely.

The saints began to protest and tell 
how little they were acquainted with 
the other chap’s business. Sam had 
spent his lifetime collecting, and his 
only recreation was oratory and shoot
ing, while Santa Claus knew his only 
talent was giving away something some
body else paid for.

Yet despite their disinclination to 
play ball, the two old notables were 
forced by public opinion and the state 
of the nation to exchange personalities 
and professions. Uncle Sam drove off 
north in high dudgeon and a red suit 
that didn’t fit him worth a nickel, 
while Santa Claus wrapped himself in 
some bunting as a temporary makeshift 
and took over the E  Pluribus Unum 
business.

THE next Christmas season was a 
blackout. Uncle Sam, you remem

ber, was a typical collector, and his life
long motto was to spend less than he 
acquired. Deprived of internal revenues 
and unwilling to scatter benevolences 
on the strength of somebody else’s jack 
—of which there was a minimum—the 
old fellow just sent out holiday post
cards and let the socks hang limp by 
the fireside.

But Santa Claus took to his new job 
like ticks to a ram. He began to won
der why he had so long overlooked such 
a virgin field for hand-outs. He had 
more other folks’ funds to handle than 
ever. The government clerks and 
higher-ups too got so they wanted every
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day to be Christmas and started wear
ing socks twice too large for them. 
They sent for bosom friends in every 
outlying territory to join them in fes
tooning foot gear around the cozy 
hearth. They stirred up several steam
ing jorums and toasted each other and 
their shins, all the time listening for 
the jingle bells. Santa liked the life 
a lot. He did not have to moon around 
the department stores any longer look
ing like a bored floor-walker in red 
pajamas. He could bask in the sun
shine of approval for 365 days, and his 
rheumatism left him entirely owing to 
absence of polar dampness.

HEN the anniversary of their 
exchange rolled in, the citizens 

gathered at the bank to scold Sammy 
and praise Santa. But Sammy beat 
them to the draw, and he soberly an
nounced his intention to retire.

“As Santa Claus is making such a suc
cess of the give-away game, I am sure 
you won’t need my humble services. 
Far be it from me to ask for a survey 
of the postage department or demand 
a recheck of the exchequer. That is 
quite your own affair as you are the 
public. I would rather retire and just 
spend my time, which is all I ever 
spend.”

“We accept your resignation without 
a vote!” shouted the same doughty 
chairman, who now had a job with 
Santa Claus scattering free loans around.

“I think the next order of business is 
to establish a combined corporation 
made up of the jolly old Christmas 
spirit and the good will of the govern
ment paymaster. Hearing no objec
tions it is so ordered, and I declare 
Santa Claus president of the board of 
dispensers.”

But Santa Claus felt sorry for his old 
rival in the faded beaver hat, so he 
beckoned him aside and said: “Sam, 
you’re going to get awful tired of doing 
nothing. I ’ll give you a job as a gov
ernment hearing-clerk, so you can be 
with your old legal cronies often. And 
once a year I ’ll need someone to get 
into a flannel suit with some bush whis

kers and ring a bell on the street cor
ners. There’ll be no objections because 
you are skinny, as nobody expects to 
see a fat man in the Salvation Army.” 

Before Uncle Sam could think of a 
quick come-back, the bank door opened 
and let in a cold blast of regular winter, 
followed by an ancient geezer draped 
in a loose bathrobe who toted a rusty 
scythe and carted an alarm clock.

“Citizens all,” he bellowed, “I am the 
symbol so many forget during the hours 
of wastrel and song. I am Father Time 
himself, come to help you settle this 
mess. Before you make this queer ex
change of ideologies a permanent one, 
before you thrust Santa into the seats 
of the mighty for good, let me ask you 
what is in store ahead? How much 
further will the budget bend? How 
long will the presents last? In one 
more minute you shall have an answer 
from the scroll of the unknown future.” 
He set his alarm clock on the counter 
and pointed to the door. “Through 
that portal will come the New Year. 
Let’s leave the case to him.”

“All right, what he says goes with 
me,” exclaimed Santa Claus Incorpo
rated, U. S. A.

ITH  a buzz the alarm clock 
sounded. Slowly somewhere a 

bell began to toll and finally it started 
a lively clamor. At the height of the 
din the door burst asunder and in 
rushed a roly-poly, cherub-like, dimpled 
and smiling little New Year. The 
bouncing brat ran with outstretched 
chubby arms direct to Santa Claus and 
shouted, “Hello, you’re welcome, Santa. 
What you got for me?”

“There’s human nature for you,” 
muttered Father Time. “Preaching 
government economy never works well 
and maybe it shouldn’t orter.”

The last I saw of Santa Claus he was 
leading the New Year over across the 
street to the toy and ice cream store. 
And my best wish is that you all may 
go along with them and enjoy the 
holidays likewise.

Merry Christmas, Happy New Year 
and a Glorious Fourth!



ON SCHEDULE 
Iva: “Conductor, does this train stop 

at San Francisco?”
Conductor: “Well, if it doesn t lady, 

there’s going to be one hell of a splash.

Clerk (to boss by telephone): “Listen 
chief, I won’t be able to motor back 
until Thursday.”

Boss: “So you want a few more days 
of grace, eh?”

Clerk: “No, sir—Helen!”

“Where’s you’all get that derby hat?” 
“Hit’s a surprise fum mah wife.”
<< \  ■ ^ V JA surprise r
“Ah cums home de other night un

expected ah’ found it on de table.”

Judge: “You stole no chickens?”
Big Brown: “No, sir.”
Judge: “No geese?”
Big Brown: “No, sir.”
Judge: “Any turkey?”
Big Brown: “No, sir.”
Judge: “Case dismissed.”
B.B. (grinning): “Boy, I sure was 

scared you’d say ducks.”

Seaman Sam says: “A fool and his 
money are some party.”

Sometimes a girl looks as if she had 
been poured into her dress—and had 
forgotten to say “when.”

Professor (finishing long algebra 
problem): “And so we find X  equals 
zero.”

Sophomore: “All that work for noth
ing?”

SCOTCH LUCK 
A Yankee was on a Christmas walk

ing tour in Scotland. Snow had fallen 
and he was struggling along a narrow 
road when he met a Highlander.

“I guess, friend, I sure am lost!” he 
said, plaintively.

Scot: “Is there a reward oot for ye?” 
American: “Nope.”
Scot: “Weel, ye’re still lost.”

SHE’S RIGH T 
A woman came into a car with five 

children. She busied herself seating 
them. A sailor arose and gave her his 
seat.

“Are these all your children, mad
am,” he asked, “or is it a picnic?” 

“They’re all mine,” snapped the 
vv’oman, “and it’s no picnic.”

“Dad and I are great stockholders 
on a big cattle ranch.”

“That so?”
“Uh-huh! I hold the stock and Dad 

milks them.”

Mandy Walker, a Negress who 
washed for a Mrs. Fisk, came one day 
with a tale of woe calculated to awaken 
pity in the hardest heart.

“Cheer up, Mandy,” said Mrs. Fisk 
consolingly. “There’s no use in worry- 
mg.

But Mandy held other views. “How 
come dere’s no use in worryin’?” she 
asked. “When de good Lawd send me 
tribulation, He ’spects me to tribulate, 
don’t He?”
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