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When you look back, 
remember—

So Did Lot’s Wife

I F  YOU ARE like me you spend so much time mooning about the 
past that you don’t get full value out of the present, or you have 

so many problems in the present that you don’t plan enough for the 
future. No doubt the safe and sane system would be to bury the 
past as you forget a dream, seize on the present as though it were 
your only day, and leave the future to the weather man, the political 
dopester, and the “outlook” economists.

Supermen may be able to order their 
lives that way, but us folks of modest 
attainments are limited for the present 
by our past and circumscribed by mod
ern complexity respecting the future. 
So about all we can talk about is what 
we have known and experienced, and 
our imagination and resources are not 
stream-lined enough to carry us for
ward into the future at a rate that 
makes good reading.

I am of the ordinary tribe who are 
both beholders and beholden, if you get

my idea! I am one who has been an 
observer, a spectator, a recorder, and 
probably a poor enough one at that, 
in eyesight, hearing, and fact-finding. 
Moreover, I have been beholden to 
many brilliant, visionary, and daring 
and competent minds for the comforts 
and the wonders which surround me. 
In none of my moments have I been 
the originator of a novel, new, and 
vital thing to contribute to the advance
ment of science or knowledge.

Consuming, enjoying, harvesting,

3
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using—that’s my sphere—stopping occa
sionally to praise a professor or applaud 
an inventor, hunting for bigger words 
and blacker type—but only to echo and 
announce his fame.

Only one morsel of comfort remains 
in this self-analysis of my futility. Per
haps one who sings the praises and 
sounds the phrases does something to 
widen the path to the legendary man- 
with-the-mouse-trap, and to stake out 
the route that soon becomes a concrete 
highway of successful practices. Yet 
that brief satisfaction vanishes by com
parison with other commentators whose 
audiences have been wider, and whose 
methods have been more effective. In 
other words one often feels like the man 
with the WPA trowel trying to dig up 
dirt alongside a steam-shovel.

T JE N C E  I resort to my woodchuck 
habits and start digging into the 

past, in a sort of frenzy to heap more 
native soil over my fuzzy head and sleep 
through another winter, while other 
folks do the brain work. But it’s only 
three months until spring anyhow, and 
usually our confidence returns with the 
robins.

Strange enough I find myself in 
goodly company while browsing 
through old records. It was just the 
other evening that a crew of us had tried 
to digest a hearty holiday repast by trot
ting out sundry opinions and forecasts 
about current events. We found the 
world was a dismal puzzle piece and 
blatant propaganda limited our powers 
of proper analysis. The domestic pic
ture proved equally foggy in spots, and 
so defenders of this or that or the other 
economic dogma were loath to subject 
themselves to argument around the 
social hearth. As humble stage-hands 
and scene-shifters in the current drama, 
we felt inadequate to pose as its con
temporary front-row critics. And of 
course it wouldn’t be polite to get drunk 
on our hosts’ vintage and so acquire 
sudden wisdom and vociferous omnipo
tence.

So as a last resort somebody carried 
in a pile of old magazine files discovered 
in a library upheaval. They were for
tunately agricultural periodicals, copies 
of a farm journal nearing its century 
mark in a thriving State. These were 
handed around to the expectant com
pany, so that each might find a passage 
therein to lighten the passing hour.

I DARE say no other medium would 
suit so many small town browsers. 

The atmosphere of the farm includes 
that of the home, and they both border 
the growing centers of population suffi
ciently to be of wide historical value. 
Old engineering, scientific, or archi
tectural files fall short of the mission 
and do not draw folks together in quite 
the same friendly fashion as a musty 
set of midwest farm pamphlets.

As our company was of wide and 
varied talents and interests, it occurred 
to me to challenge them to take their 
issues up respectively and scan them for 
items of particular reference to the 
calling or profession they embraced. 
Having found the present none too 
comforting or assuring, and not caring 
to stick out their necks too far anent 
the future, it was relatively easy for 
these motley people to relax and peek 
into pages of the past.

YE EDITOR himself was the first 
to locate a piece appropriate to his 

calling in the ancient files. It consisted 
of a 13-em or narrow single column 
galley strip pasted on the fly leaf of the 
dog-eared volume. We could almost see 
the scribe laboriously swabbing his glue 
pot and laying in those inserts himself. 
Here is what his year-end message car
ried to scanty subscribers in log cabins 
lit by guttering tallow dips of 1855:

“When the publication of T he 
Farmer was commenced a copy of it 
at fifty cents a year bought a bushel 
of wheat. Now fifty cents buys only 
a peck to half a bushel. Suffice it to 
say it did not pay at fifty cents, and it 
has only been maintained for some time
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past by extra exertions and double toil 
of its former publisher. This overtax 
of work often delayed its publication 
and deranged its affairs in various ways. 
The only wonder is that he did it so 
well, and the greatest regret is that it 
has not left him a more ample re
ward for his years of useful toil.

“Our only alternative was to continue 
The Farmer in its present form to keep 
within paying limits, or to raise the 
price and bring the paper up to the 
standard of a first class journal. Choos
ing the latter course, we feel sure that 
our readers who appreciate the wants 
of the times will approve of our plan. 
We do not propose to make a cent out 
of the change in price for the present, 
but to expend every dollar from sub
scriptions in placing the paper upon a 
basis of permanent usefulness. We 
cordially invite all the best practical 
talent in the State to contribute to our 
columns. Let us labor and work to
gether in the upbuilding of our young 
and noble commonwealth, as it is 
worthy of our best ability and most 
earnest labor, until bad farming and 
neglected land are among the things 
of the past. Then when our own labors 
draw to a close we may feel that we 
have not lived wholly in vain and that 
the world is better for what we have 
eaten, drunk, and used of it.”

One of the guests who was employed 
in an advertising agency thumbed 
through a few of the files subsequent 
to the editorial announcement, and re
marked that although the rate of one 
hundred and fifty dollars a year per full

page insertion was cheap enough in to
day’s calculations, the service on cuts 
and proof reading appeared to be 
rather deficient. He also remarked that 
there was evidently no close censorship 
inveighed on commercial advertisers, 
pointing out two or three florid patent 
medicine displays which guaranteed 
to cure everything—dimness of vision, 
dots or webs before the eyes, dull pains 
in the head or chest, deficient perspi
ration, constant imaginings of evil, and 
great depression of spirits.

“I also find,” continued this authority 
on merchandising, “that the old-time 
farm journals had access to means of 
advertising revenues unknown to our 
agricultural press today. They carried 
railway time-tables, millinery and cloth
ing cards, announcements of courses 
in female seminaries, commercial col
leges, and even the State university 
itself. And here inserted between ads 
for parlor stoves and Suffolk pigs is a 
rare gem of copy prepared by a watch
maker and jeweler. He claims the 
stock is so varied as to make his store 
the favorite resort of persons of ‘all ages 
and sexes.’ ”

HO,” exclaimed the sociolo- 
X  J  gist among the company, seiz

ing his moment of rapture to read aloud 
a statement taken from a complete re
port of a speech made at the State Fair 
by a Professor of Education. “Here, 
folks, get this—you can see that men 
feared the effects of city life on the pur
ity of farming away back when the land 
was young. Listen to what the old pro
fessor has to say after about two hours 
of warming up:

“ ‘If our towns and villages are ever 
saved it will be only because they are 
alive with the industry of your rural 
art and adorned by the virtues of your 
country lives. If our great cities are ever 
saved from becoming a dead sea of 
sharks and a Sodom of snobs and 
flunkeys, it will be only because the 
streams of virtue and of true manhood

( Turn to page 46)



Agronomic Problems 
of the South

By M. / .  Funchess
Director, Alabama Experiment Station

(An address given before American Society of Agronomy at New Orleans,
Nov. 23, 1939.)

N EARLY a year ago your Presi
dent caught me in an unguarded 

moment and induced me to consent to 
prepare a paper for this meeting dealing 
with the subject, “Agronomic Problems 
of the South.” Before attempting to 
enumerate and enlarge upon some of 
the specific problems that the agrono
mists should tackle in their efforts to 
improve southern agriculture, let me 
give you a few comparative figures 
which picture agricultural conditions in 
the South. The comparative figures deal 
with 10 southern States that produce 
a large amount of cotton, and a specific 
comparison between Alabama and Iowa.

The average cash returns from all 
crops per capita from 10 southern States 
in 1937 amounted to $104. For Ala
bama this figure was $73, and for Iowa 
$77. The cash returns from all live
stock and livestock products from the 
10 southern States was $45, from Ala
bama $20, and from Iowa $469. Cash 
returns from all crops, from all livestock, 
and from Government payments for 
the 10 States was $158, for Alabama 
$100, and for Iowa $571. These very 
great differences in per capita income 
may be readily understood from the 
following figures.

The number of acres of farm land per 
capita in the 10 States was 24, while 
in Alabama it was 14, and in Iowa it 
was 35. The number of acres of har
vested crops for the 10 cotton-produc
ing States was 7, for Alabama it was 5, 
while for Iowa it was 20. In 1937, Ala
bama farmers planted 3,493,000 acres 
of corn that produced an average of 14

bushels per acre, or a total of approxi
mately 49,000,000 bushels of corn. That 
same year, Iowa farmers planted 9,-
636,000 acres of corn with an average 
yield of 45 bushels per acre and a total 
production of 438,438,000 bushels. The 
Iowa farmer planted nearly 3 times as 
many acres of corn, but produced nearly 
10 times as many bushels as the Ala
bama farmer secured for his effort. Ala
bama farmers had 132,000 acres in oats 
that produced an average of 24 bushels 
per acre and a total crop of 3,168,000 
bushels. The Iowa farmers planted 
nearly 6,000,000 acres in oats; produced 
an average of 33 bushels an acre, and 
harvested 198,000,000 bushels of oats.

Must Increase Production
These figures relative to acreages and 

yields readily explain why the average 
farmer in 10 southern States secured a 
total cash income of $158, and why the 
Alabama farmer secured a cash income 
of only $100, while the Iowa farmer 
secured an average of $571 per capita. 
It is perfectly clear that southern farm
ers will not be much better off than 
at the present time, until their produc
tion of farm crops is increased. The 
southern farmer can never produce 
much in the way of livestock or live
stock products, until there is an ade
quate production of feed and forage. 
These opening statements clearly out
line in general the nature of the most 
important problems that the southern 
agronomists must tackle.

In the following pages, an attempt is 
made to present to this group a discus

6
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sion of some of the unsolved or par
tially solved agronomic problems of the 
South. It is not claimed that this is a 
complete list of problems falling in these 
categories. Probably the list might be 
very greatly extended. In presenting 
this list of suggestions, the views ex
pressed are those of the writer and of 
the staff of the Agronomy Department 
of the Alabama Experiment Station. No 
attempt has been made to make a com
posite list of problems based on sugges
tions from other southern experiment 
station groups.

A glance at reported crop yields from 
most of the southern experiment sta
tions will show that yields from check 
plots and from plots receiving good 
fertilizers are sometimes double or even 
treble the average crop yields from the 
particular State in which the report 
originates. This means that in practi
cally all cases Held plot experiments are 
located on land that is very much more 
productive than the average land in the 
area represented. The question might 
well be raised as to whether or not re
sults from this good land may safely be 
considered to apply to average land or 
lands that are poorer than the average.

In Alabama, evidence is accumulating 
which sharply warns us against drawing 
sweeping conclusions for all kinds of 
soil, based on experiments conducted 
on a few kinds of soil.

A Few Examples
A few examples may be given to illus

trate this point. Based on a number of 
cooperative experiments, our Agronomy 
Department concluded that mineral fer
tilizers were rarely needed for corn 
when it was planted in rotation with 
other crops which were fertilized. Ex
periments on our substations supported 
this opinion. Nevertheless, when the 
Experiment Station bought some very 
poor, rolling, sandy land and began to 
farm it, there was found a need for 
potash so great that corn almost failed 
without potash applications. In the 
Piedmont Section of Alabama, erosion 
has been severe, leaving only a thin sur
face soil. Accumulating evidence 
strongly indicates that on such land 
farmers receive very much smaller in
creases from given applications of fer
tilizer than are received from land not 
severely damaged by erosion.

These kinds of observations are

C otton  a fte r  7  years o f  harvested  peanu ts. T h e  peanuts w ere u n fe rtilise d  | th e  co tto n  received  6 0 0  
pounds p er acre  o f  a 6 -8 -8  fe r t ilis e r  in  1 9 3 9 .  W hat fe r t i lis e r  w ill give sa tis fa cto ry  resu lts  under 

these con d itio n s is n o t know n a t p resen t and is a problem  to  b e  solved.
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causing some of us to question pointedly 
how far it is safe to make recommen
dations for widely varying soil condi
tions, when the recommendations are 
based on trials conducted on land far 
above average productivity. These kinds 
of results should make the cautious in
vestigator question whether or not he 
can safely recommend the kind and 
amount of fertilizer that is most eco
nomical for a large number of soils and 
soil conditions that are not represented 
in his field experiments. In the lower 
South, peanuts occupy an ever increas
ing acreage. A large part of the crop 
is harvested and sold. Farmers know 
that harvesting peanuts is hard on the 
land. What kind of fertilizer should 
be applied to a crop that follows har
vested peanuts? Preliminary and un
published evidence indicates that the 
agronomist is unprepared to give a real 
good fertilizer recommendation for such 
crops.

W hat About Rare Elements?

The usual fertilizer sold today is con
sidered to be valuable chiefly because 
of the NPK elements contained. How 
long will this assumption stand? With
out attempting to answer this particu
lar question, it may be pointed out 
that when land is overlimed it may im
mediately develop a need for elements 
in addition to NPK. For certain crops, 
the evidence indicates that there are 
many sandy lands in the South that con
tain very small amounts of the so-called 
rare elements. The work of Doctor 
Sommer at the Alabama Station indi
cates definitely that the use of pure 
salts in a cropping system soon develops 
a condition where NPK alone is quite 
insufficient for crop production. Under 
greenhouse conditions, the need for 
some kind of so-called rare elements is 
developed after a few years intensive 
cropping in pots. The continued use of 
low grade fertilizer may incidentally 
supply most, or all, of these rare ele
ments. On the other hand, the laws of 
economics and the production of syn

thetic materials are driving us toward 
the use of more concentrated fertilizers.

Doctor Tidmore of the Alabama Sta
tion has shown a possible saving of 
$115,000 annually in Alabama, if the 
grade of superphosphate now in use be 
increased from 16 to 18 per cent of 
phosphoric acid. Additional savings 
that might be made through the use of 
higher grades of other materials and 
of mixed fertilizers should make a total 
much greater than that which is pos
sible from the use of higher grades of 
superphosphate. If concentrated fertil
izer becomes more general, the agrono
mists should be prepared to state 
whether rare elements are needed and 
the amount that should be applied to 
make up the deficiencies in the various 
soil types. If and when the time comes 
when rare elements must be applied, the 
agronomists may be called on to advise 
the manner of application or the method 
of incorporating uniformly small 
amounts of material in the usual fertil
izer so as to supply economically the 
rare elements in question.

It may not be considered strictly an 
agronomic problem, but the agrono
mists will be involved in finding an 
answer to the question that is sure to be 
raised as to the food and feed value of 
crops grown on land that is deficient in 
some of the rare elements. This rather 
extended discussion of the possible 
needs of rare elements in fertilizer 
should not mislead anyone to conclude 
that there may be an urgent need for 
their application in fertilizer now. This 
discussion is intended to bring out the 
possibility of the need for both extensive 
and intensive work in the future to 
answer questions along this line, which 
questions might be quite important 
when they develop.

Soil erosion and the ill effects of soil 
erosion are topics of discussion by a 
horde of agricultural workers. Funds 
available for study and control of soil 
erosion amount to a sum greater than 
that available for any other subject 
studied by experiment stations and the 
Department of Agriculture. Neverthe
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In  th e  exp erim en t on tu rn ip s shown above, a ll p o ts  received  th e  sam e am ounts o f  n itro g en , 
phosp horus, and p o tash . T h e  two p ots on th e  le f t  received  p u rified  sa lts , w hile th e  two on  the 
rig h t received p u rified  sa lts  p lus tra ces  o f  th e  m in o r elem ents in clu d in g  b o ro n , s in e , and m anganese.

less, it is probably true that we know 
less about soil erosion and methods of 
control than we do about many other 
agricultural problems. It is generally 
assumed that organic matter plays an 
important part in the control of soil 
erosion, but one would probably get a 
vague answer if one requested definite 
proof.

Who knows the function or the func
tions of soil organic matter? Who 
knows the possible importance of the 
part organic matter plays in stimulating 
biological activities in soil? To push 
this thought further, one might ask 
who knows the importance of biological 
activities? Is it not probable that we 
have been putting a disproportionate 
amount of emphasis on soil chemistry 
and more or less slurred over the pos
sible importance of soil physics and soil 
biology ?

Many of us possibly have seen great 
volumes of water flowing over bare soil 
without any evident erosion. In such 
cases, apparently the soil was held 
against erosion by some kind of organic 
growth. This is an observation and not 
a statement of fact. If it is found to be 
true, what part does active soil organic

matter play under such conditions? Is 
soil organic matter important because it 
holds much water, or is it important 
because it helps conserve soil water? 
Or is it important because of its binding 
effect, or its value as food for soil 
organisms?

The Value of Organic M atter

Why are gall spots proverbially poor? 
Gall spots contain little or no organic 
matter. Soil in such spots may contain 
just as much mineral nutrients as in un
eroded areas. Nevertheless, even with 
commercial nitrogen added, gall spots 
usually produce little or no crops. 
Usually the gall spots are the only ones 
on which a stand of crop fails. Does the 
gall spot suffer more from drouth than 
uneroded land? Someone may try to 
answer these questions, but if convinc
ing evidence is asked for to back up 
the answer, it is extremely doubtful if 
such evidence would be forthcoming.

This leads to a question as to the pos
sible value of barnyard manure. Is it 
valuable only for its NPK content? 
Even though this question may have 
been answered in the affirmative by
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someone, there are many who do not 
accept such an answer. When manure 
is applied to a gall spot, the results are 
striking. However, the equivalent 
amount of commercial fertilizer may 
fail almost completely to produce a 
crop. Applications of manure have 
controlled root-rot of cotton, while com
mercial fertilizers had no effect on it. 
What is the value of organic matter in 
making mineral nutrients available?

Much work has been done along this 
line, but we do not have an answer 
that explains fully the results. For ex
ample, Scarseth, formerly of the Ala
bama Experiment Station, accurately 
determined that available phosphates 
when applied to bare soil in pots in the 
greenhouse became quite unavailable 
in one season. However, on the same 
soil in the Held, a heavy application of 
phosphate has continued to give a splen
did response 4 years after the applica
tion was discontinued. There is no defi
nite explanation for the difference be
tween the results obtained in the field 
and those obtained on bare soil in pots 
in the greenhouse. May we assume that 
this difference is due to the action of 
soil organic matter and plant roots and 
plant residues?

Liming Problems Arise
This discussion leads to still another 

question. If the changing agricultural 
conditions bring about an increase in 
grazing crops and more winter cover 
crops in the South, will there not need 
to be developed through experimenta
tion another set of fertilizer recommen
dations for these changed conditions? 
If more crops are grazed on the land, 
might there not be a reduced need for 
mineral fertilizers and nitrogens ? Might 
there not be needed a different ratio 
under such conditions from that needed 
under the present conditions where row 
crops largely prevail?

With the exception of certain small 
areas, practically all cultivated lands in 
the South are acid to some degree. How
ever, liming is not generally practiced. 
This is due in part to the fact that the

system of farming usually followed does 
not include crops that respond well to 
lime. There are indications that the 
farm program on thousands of southern 
farms will be materially changed in the 
next few years. The change that is most 
likely will be to a system that will in
clude crops which frequendy respond 
to lime. There is an urgent need, there
fore, for a “quick test” that would de
termine where lime will pay. Note 
especially that emphasis is put on 
whether or not lime will pay. There may 
be a number of methods that will deter
mine whether or not a sample of soil is 
acid to some degree. However, it is ex
tremely doubtful if there are methods 
available now that answer the all-im
portant question of the farmer, “Will it 
pay me to lime this particular field?” 
An example may illustrate this point. 
A number of years ago the Alabama 
Station established an experiment field 
in the Piedmont area. Chemical tests 
indicated the soil to be very slightly acid. 
Nevertheless, an application of lime 
nearly doubled the yield of cowpeas the 
first year. When it is understood that 
cowpeas are supposed to be an acid- 
tolerant crop, the complete failure of the 
chemical method in this case is evident.

As the type of farming changes in 
the South, important liming questions 
should be answered, such as, how much 
lime will be needed on a given soil 
under a given system of farming? 
Should small amounts be applied an
nually, or may large amounts be ap
plied at infrequent intervals? Are small 
particles of lime actually washed into 
the subsoil when sandy soils are limed ? 
On what soils may a reasonably pure 
calcium lime be applied, and where 
should a dolomitic lime be used? How 
much lime will different soils stand be
fore overliming injury is obtained? All 
of these are practical questions that 
should be tackled now so that answers 
will be available when a changed type 
of farming in the South calls for such 
answers.

This leads to a brief discussion of 
( Turn to page 38)
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Better Plans Increase 
Income from Farm

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

A N  increased amount of attention is 
being given by extension agents 

today to the economic problems of farm 
and agricultural people. During 1929 
and the 5 preceding years, only some 
5 per cent of an agent’s time was needed 
to handle such work, but in 1933 this 
had increased to 13 per cent, and in 
1937 the records show that agricultural 
economics and program planning work 
for the nation as a whole had jumped 
to some 22 per cent of the agent’s time.

That one phase of this work (namely, 
farm records and their adapted uses) 
is important as a basis for county work 
is well illustrated in the findings of a 
survey taken in Caledonia County, Ver
mont, for the 12-month period ending 
September 30, 1938. The survey was 
made in conjunction with the economics

department of the Vermont Agricul
tural Extension Service.

The information was taken on 30 
farms and for the purpose of studying 
the organization and management of 
farms in the county and to determine 
the effect of sidelines on farm returns. 
The material included in the study is 
being used in extension teaching in the 
county, and farmers have a real advan
tage in knowing just what factors 
should be adhered to for the best suc
cess in their operations.

Caledonia County, due to its geo
graphical location, is a hay and pasture 
area and will continue to be used prin
cipally for such crops. The total acre
age of the county is 395,520 acres, of 
which 81 per cent is in farms; 102,176 
acres is available for crops; and the

11
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balance is used for pasture and wood
land. This area has to be so handled as 
to provide the roughage and pasture for 
the some 23,000 dairy animals in the 
county.

With an average rainfall of 35 inches 
and a growing season of from 110 to 
120 days, hay and pasture grasses thrive 
in all parts of the county, and corn for 
silage grows well. Farmers in the 
county for many years have been con
vinced of the value of plant food in both

supplement manure applications not 
only with phosphorus, but also with 
potash. Striking results have been ob
tained on demonstrations in the county 
with both these elements, and it is very 
fortunate for the farmers of the State 
as a whole that the 1940 Vermont Agri
cultural Conservation Program calls for 
an increased payment for potash. While 
phosphorus use as 16, 20, and 47 per 
cent has gone ahead by leaps and 
bounds and has proven its value, potash

A first-y ear seeding o f  a lfa lfa  on th e  fa rm  o f  Jo h n  Som ers, W est B a rn e t (o n e  o f  th e  farm s s tu d ie d ). 
A lfa lfa  is grow n su ccessfu lly  on  th is  up land  farm  o f  C alais so il typ e, b u t M r. Som ers seeds down 

w ith heavy ap p lica tio n s  o f  m anure supplem ented  w ith superphosphate and e x tra  potash .

barnyard manure and commercial fer
tilizers for top-dressing and have only 
been curtailed in a much larger use of 
fertilizers by a shortage of income for 
such expenditures.

That additional plant foods are 
needed, is well indicated in the results 
of soil tests taken on a large group of 
farms a year ago. Of 913 samples taken 
in and covering every town and area in 
the county, 492 showed low in potash 
and 377 low in phosphorus. Experi
ment station studies show that nearly 
85 per cent of the potash is in the liquid 
portion of the manure, hence, in many 
instances with poor facilities for taking 
care of this animal by-product, it be
comes more and more necessary to

use should by the same token play a 
much larger part in producing better 
hay, pasture, and crops grown in the 
county. For top-dressing good hay 
fields and the better pasture sods, a
1-2-2 ratio fertilizer is proving most 
popular and returning a good interest 
on investment.

Income from Soil Types Vary
The most common soil types found 

in the county were represented by two 
or more farms included in the study, 
and the labor incomes earned by farms 
situated in the various soil groupings 
are shown in table 1.

The term, labor income, is used to 
represent what a farmer receives for
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T a b l e  1— S o i l  T y p e s  a n d  L a b o r  I n c o m e

Soil type Number 
of farms

Labor
income

Calais..................... 2 $1,775
Greensboro............ 7 1,296
Berkshire............... 2 970
Worthington......... 7 876
Agawam................. 8 391
Other...................... 4 475

his year’s work above the interest on 
his investment and all farm expenses, 
and in addition to having a house to 
live in and products to use in the house. 
The average labor income on these 30 
farms was $858.

In general, all the soils in Caledonia 
County which are used for agricultural 
purposes are quite productive. How
ever, as brought out in the table, income 
from the different soil types does vary, 
because of the amount of crop and pas
ture land which might be available, 
and to some extent, because of the slight 
differences in the ease of working and 
the plant-food content of the various 
soil types.

As indicated in table 1, labor incomes 
were highest on the Calais and Greens
boro soils. Calais, Greensboro, and 
Worthington soils are closely related. 
They make up the major portion of the 
agricultural land of die upland farm
ing areas of Caledonia County. They 
are exceptionally good grass soils and

are also suited to the production of 
potatoes. Most of the maple orchards 
of the State are incidentally located on 
one of these three soil types. These 
soils also respond readily to fertilizer 
treatments on respective crops.

The Berkshire soils are fairly pro
ductive, and farms on these soils have 
relatively high incomes, according to 
the study. The Berkshire type is also 
found in the upland farming areas. 
The Agawam soils are river valley 
soils and are of alluvial origin. In
comes on the farms with Agawam type 
were relatively low. This is accounted 
for by the fact that the area of tillable 
Agawam is usually small, and the size 
of the dairy business on these farms is 
correspondingly small. Size of business 
is an important factor in Vermont 
farming.

Increased Hay Yields
The average of the 30 farms studied 

had about one-fifth of the land in crops, 
two-fifths in open pasture, and two- 
fifths in woods and other land. In 
other words, those farms studied were 
typical of the county as a whole. In the 
matter of crops grown, the production 
of hay was all important, and is well 
illustrated in table 2.

It will be noted that the average yield 
for hay in all cases except alfalfa was 
very low, and much can be done with 
sound fertilization methods to improve 
this yield. As an indication of the

T a b l e  2 — L a n d  U s e  a n d  A v e r a g e  Y i e l d  P e r  A c r e

Number Average Acres Average 
Kind of Crop of Farms perFarm Yield

Reporting Reporting per Acre

Com for Grain.......................................... 4 1.0 101.1 Bu. (cob)
Com for Silage.........................................  22 6 .4  12.8 Tons
Com Fodder  2 3 .5  7.1 “
Potatoes.....................................................  12 1.1 146.3 Bu.
Oats, Grain................................................ 2 9 .0  47.4 “
Oats, Hay..................................................  18 5 .0  1.9 Tons
Alfalfa  1 5 .5  5 .0  “
Clover......................................................... 16 14.1 1.5 “
Timothy.....................................................  29 35.9 1.6 “
OtherHay.................................................  12 16.7 1 . 5 “
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increase to be had from top-dressing 
with complete fertilizers, two tests with 
8-16-16 used at 300 pounds per acre on 
two of these farms this past season 
showed 7.56 tons of green hay per acre 
as compared to 3 tons on the untreated 
area on one farm, and 6.95 tons on 
treated and 3.3 tons on the untreated 
area on the other farm. In these plots 
accurate yield figures and records were 
kept.

Size of Business Important
The most important source of income 

on these farms was the dairy, with an 
average of 20 head of dairy cows. The 
largest herd was 35, and 9 farms had 
less than 14 head. The average farm 
also kept 3 horses, 224 hens, 3 hogs, and 
3 farms kept sheep. With these side
lines, poultry was the most important 
source of income. However, for com
parison, the total value of cows per 
farm was $1,618 as compared to $252 
for hens, with 48 per cent of the total 
income coming from dairy products, 
19 per cent from livestock sales, and 
11 per cent from eggs.

The size of business which a farmer 
operates is an important factor in de
termining his net return in any given

year. Numerous farm management 
studies have indicated that there are 
certain favorable factors which usually 
accompany normal increases in the size 
of the farm business. Some of these 
are: increased efficiency in the use of 
labor and equipment, a greater num
ber of units of production upon which 
a profit may be made, and often in
creased efficiency in marketing through 
having a large volume of a given prod
uct at a given time.

By having 20 cows and up per farm, 
a group of 10 farmers in the study had 
labor incomes of $1,070, as compared 
to 9 farmers keeping under 14 cows 
and having a labor income of $462. 
Other Vermont studies show an invest
ment per cow of around $400 to be most 
efficient, however in this study those 
farmers having an investment of $488 
per cow had an average labor income 
of $1,261, as compared to $502 where 
the investment went to $814 per cow. 
The average for the group was $633 
investment per cow with an average 
labor income of $858. A good mark to 
adhere closely to is about two-thirds the 
investment in real estate, one-fifth in 

( Turn to page 37)

A perm anent p astu re  on th e  Dopp fa rm  in  the tow n o f  R yegate on  a G reensboro  type so il, w here 
top -d ressing a p p lica tio n s o f  m an u re, superphosphate, and p otash  treatm en ts have m ain tained  a

good c lo v er pastu re  sod fo r  th e  d airy .



Oregon Beets and 
Celery Need Boron

By A. G. B. Bouquet
Oregon Experiment Station, Corvallis, Oregon

T H E use of boron has been instru
mental within the past 3 years in 

correcting major troubles that have oc
curred in Oregon beet and celery fields. 
While these two crops are not produced 
on such an extensive scale as is the case 
in some other States, nevertheless con
siderable importance is attached to the 
growing and canning of beets, the prin
cipal canned root vegetable, and the pro
duction of celery for shipments within 
and out of the State.

Oregon ranks fourth in total tonnage 
of beets for canning, but stands first 
of all States in tonnage per acre. Be
ginning in 1919 with a pack of 3,618 
cases, the annual pack now usually 
reaches 300,000 cases, or an estimated 
tonnage of 5,000 tons of roots, having a 
total value of approximately $100,000. 
The Northwest beet pack is conceded to 
be of unusually good color and high 
quality.

The major trouble of this crop up 
to within a year or so ago has been 
canker, the malady appearing as dark 
spots on the roots, usually on the part 
of the greatest circumference of the beet. 
It was late in the fall of 1931 when some 
of the first beets were sent in to the 
writer for examination, but it was not 
until 2 years later that the trouble be
came more or less general. Some roots 
may be very slightly affected with but 
one small spot of % to 1 inch in size. 
Other roots may have several spots to a 
degree where most of the root is black
ened. Sometimes the canker or blacken
ing may not be visible on the surface, 
but when the beet is sectioned the dark
ened areas are plainly seen, extending

into the fleshy part of the root from 
depths varying from % to % inch. As 
affected roots increase in size, the black 
spots frequently develop into growth 
cracks and large open cankers, extend
ing: in extreme cases to a complete 
girdle of the root.

Losses to grower and canner on ac
count of blackened beets have occurred 
through dockage of funds for market
able beets, waste of material in handling 
affected roots, and extra labor involved 
in the factory in removing cankered 
areas. Two rejected fields were observed 
in 1937, and one large planting in 1938 
was docked $5 a ton or $35 an acre 
for removal of canker at the cannery.

Boron Controls Beet Canker

One cannery fieldman estimated that 
3% to 4% of all beets delivered by 
growers were sorted out and rejected 
because of the canker. Also growers 
left in the fields probably 5% or more of 
their crop due to this trouble. This esti
mate is based on all deliveries, but the 
canker probably reached as high as 30% 
to 40% of the crop in some bad fields. 
In addition to these losses experienced 
by the growers, there have always been 
some beets affected that could not be 
detected on the sorting belt but which 
showed up black after peeling. This 
necessitated extra hand paring in the 
preparation room as well as extra sort
ing and general supervision. Also most 
of the pared beets became unsuitable 
for packing whole because of irregular 
shape and had to be put into a lower 
grade, such as a diced pack.

15
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Beet canker has been identified in 
plantings on numerous types of soils 
and under greatly varying degrees of 
soil moisture. On these soil types at one 
time or another, beet canker has been 
prevalent in varying percentages of roots 
affected. In some instances the damage 
has been slight. In extreme cases fields 
have been so badly affected as to have 
no beets harvested at all.

Both early and late plantings have 
been affected. Irrigated fields of beets

potash, as well as low, medium and 
high supplies of boron, moisture, and 
potash.

Canker developed in beets not treated 
with boron. It was not prevented by a 
good supply of moisture or potash. 
Liming increased canker or decreased 
boron availability. As little as 10 pounds 
of boric acid an acre, however, under 
controlled conditions prevented canker 
and caused striking increases in yield.

Following the control of canker in

amuim inrgjyifiiiniin

E x te rn a l view o f  b ee t ca n k e r, a d isease causing seriou s losses to  grow er and can n er.

seem to have suffered less than unir
rigated areas, although there have been 
several instances observed where beets 
were badly cankered in the presence of 
ample soil moisture, and conversely no 
canker appeared sometimes in fields 
that dried out badly and in which the 
beets were small.

Greenhouse experiments were con
ducted by Dr. W. L. Powers, Soil 
Scientist, Oregon Experiment Station, 
in which two types of soil were used 
where beet canker had been prevalent. 
These soils received a general fertilizer 
containing nitrogen, phosphorus, and

the plant house tests, three rates of ap
plication of boric acid were made in 
field trials as well as treatments with 
other minor elements. In this treatment 
the boric acid was not applied before 
seeding but some 48 days before the 
time of harvesting the roots. On the 
Newberg sandy loam of Charles Hart’s 
farm at Jefferson, 30 pounds of boric 
acid per acre reduced the canker to 4%. 
When no boron was applied, 73% of 
the roots were affected by the canker.

On the East Farm Experiment Sta
tion vegetable gardens at Corvallis, five 
individual plots treated with 20 pounds
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of borax per acre yielded 85% of roots 
free from canker, 10J4% having a very 
slight canker, and 414% having me
dium to heavy cankering. One of the 
five treated areas produced 92% roots 
free from canker. Most of the roots 
that were affected in the treated areas 
had but a slight degree of blackening. 
In the untreated areas a mean of 23% 
of the roots were free from canker, 36% 
had a mild degree, while 40% had 
medium to heavy cankering.

In the treatment of the plots at Cor
vallis the borax was mixed with 500 
pounds of a 4-16-8 fertilizer per acre 
and broadcast over the area previous 
to seeding.

In the current season of 1939, 15 
pounds of borax per acre mixed with

during the past summer. This 45- 
pound plot, used for the first crop of 
beets, received an additional 50 pounds 
of borax per acre for a second crop of 
beets raised on the same ground follow
ing the harvesting of the first crop. 
There was no canker in this Plot No. 4 
to which the heavy application of borax 
was applied, neither was there any tox
icity to the beet plants or roots. The 
heavy application on this plot was made 
for the purpose of studying the effect 
of the boron on the epidermis of the 
root.

The reduction of beet canker has 
eliminated extra work in dealing with 
the segregation of blackened roots to 
the extent that in one factory there was 
an increased efficiency of 75% in the

S ectio n  o f  b eets show ing p en etra tio n  o f  ca n k e r. (S a m e  ro o ts  as in  e x te rn a l v iew .)

ammoniated phosphorus reduced the 
per cent of canker to a little over 1%, 
while the same fertilizer without the 
borax yielded 16.3% of cankered roots.

The greatest amount of commercial 
borax that has been applied per acre 
in the beet experiments has been 45 
pounds with the exception of the second 
planting of beets on the same ground

rapidity with which the roots were put 
through the process of packing. On 
the contrary, in another establishment 
where beets were received from fields 
in which there had been no boron ap
plied, the rate of pack was decreased 
37% of normal.

It has been estimated conservatively 
that the preventable gross loss in yields
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of 5 to 7 tons of beets per acre on 500 
acres affected during any of the last 
few years is from $5,000 to $7,000.

Boron Controls Celery Crack

Celery is one of Oregon’s leading 
vegetable crops, grown not only for 
local market but for shipment to other 
States. The number of carlots of celery 
shipped annually from the State has 
been for several years about 500, close 
to a value of approximately $250,000. 
Some 20 or more States from Washing
ton, D. C., to Florida as well as all west 
and midwest points receive Oregon 
celery in carlots. The crop is grown 
on peat land as well as on sandy and 
silt loam soils. A considerable amount 
of fertilizer, both manure and com
mercial, is applied to celery soils. Ir
rigation is essential.

In common with the appearance dur
ing the past few years of celery crack 
in eastern and midwestern States, west
ern growers have also complained of 
this trouble, particularly during the 
years since 1936 and 1937.

A celery  p lan t dw arfed becau se o f  stem  crack*

Paul Oman of Milwaukie, Oregon, 
had his first experience with celery 
crack in 1933 and was unable to ac
count for the condition of his crop. In 
1934 this grower lost all of his early 
celery from the cracked stem trouble 
and wrote to the Oregon Experiment 
Station for suggestions. The soil was 
analyzed and found to be rather highly 
alkaline, but this condition was rem
edied without any improvement in con
trolling the crack. The 1935 celery 
crop was about a 75% failure. In the 
spring of 1936 this grower was sent 
some borax and applied 10 pounds of 
the material per acre for his late celery.

In Mr. Oman’s words: “We found 
that our late celery which we treated 
with 10 pounds of borax to the acre was 
almost free of celery crack, and since 
we started using borax we are having 
no trouble with this crack. This year 
only about 100 bunches were affected, 
and they were still good for hearts. 
Formerly when the outside leaves had 
cracked stems, the inside of the heart 
stems were found to be affected with a 
disease. Last season I applied 30 to 
35 pounds of borax per acre on a small 
plot of celery to note the effect of ex
cess borax. The celery grew just as 
large and healthy as anywhere else.” 

R. E. Jones, manager, Labish Celery 
Growers’ Cooperative Association, ship
pers of the “Pride of Labish” celery, has 
stated, “We have had this trouble to 
some degree ever since we have been 
growing celery in the Lake Labish 
district. It has usually been confined 
to very small spots, but sometimes it 
spreads out over larger patches. One 
grower here last year lost over an acre 
of celery due to celery crack. Since that 
time many hundreds of pounds of borax 
have been used by these growers on 
their land. Three thousand pounds of 
borax were used on the Lake this year 
with very gratifying results.”

On the Hayes Brothers farm the un
treated celery has been badly affected, 
while the treatments with borax have 

( Turn to page 33)



Watermelons Bring 
Cash to Mississippi

By F. J. Hurst
Agricultural Extension Service, State College, Mississippi

W A T E R M E L O N S , famed for 
their delicious flavor and unsur

passed eating qualities, and long grown 
on nearly every farm in Dixie for home 
consumption, are now playing a dual 
role in Mississippi. They are rapidly 
becoming an important source of cash 
income in this State. Commercial 
acreage in watermelons in Mississippi 
jumped from an average of 1,640 for 
the 1928-32 5-year period to 9,800 acres 
in 1939.

The States which produce the bulk 
of commercial watermelons in order 
of their importance are: Georgia, Cali
fornia, Texas, South Carolina, Missis
sippi, North Carolina, Alabama, Vir
ginia, Oklahoma, and Kansas. Principal 
watermelon-producing areas in Missis
sippi are in Smith, Covington, Simpson, 
Jones, Forrest, Stone, Harrison, and 
Yalobusha Counties.

Use Good Cultural Methods
To produce high yields of quality 

melons at the lowest cost, Mississippi 
producers are selecting suitable, disease- 
free soil, planting seed of improved 
varieties in market demand, applying 
liberal quantities of a high analysis fer
tilizer, practicing the best methods of 
cultivation, and correctly grading, load
ing, and marketing. Where producers 
ship cooperatively as is customary in 
most areas, it is necessary that they plant 
the same variety and on the same dates, 
in order that quantity lots of uniform 
melons may be available for marketing.

Like other crops, cash returns on 
watermelons depend on the production 
obtained and prices received. Produc

tion costs vary with conditions, but a 
comprehensive survey made by horti
cultural specialists in southern produc
ing areas during the years 1929-32 
showed that production costs averaged 
about $20 an acre. Of this amount, 42 
per cent was spent for fertilizer, 17 per 
cent for man labor, 13 per cent for 
mule power, 13 per cent for rent, and 
the remainder for seed, interest, man
ure, motor truck, and machinery ex
pense.

In 1939 growers in Stone County, 
Mississippi, who have been producing 
melons on a commercial scale for about 
5 years, marketed 91 cars of water
melons. County Agent J. E. Snowden 
reports that producers sold from $15 
to $75 worth of melons per acre. Part 
of the variation in per-acre income was 
due to weather conditions which were 
less favorable in some areas than in 
others.

Snowden said one farmer grossed 
$750 from 10 acres. His cash produc
tion and marketing costs included $120 
for fertilizer and seed, and $80 for 
hauling, leaving a net return of $550. 
Another producer sold $816 worth of 
melons from 15 acres. His cash ex
penses for fertilizer, seed, and hauling 
totaled $275, leaving a net return of 
$541. Snowden said, “Stone County 
farmers made more money out of water
melons than from any other crop.” The 
county is located in the Gulf Coastal 
plain.

In Smith County, M. M. Sullivan of 
Mize in 1939 sold $1,920 worth of 
melons from 32 acres. His expenses 
were $960. G. W. Luckey, Mize, had

19
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O ne o f  th e  top  floats at the  Sim pson C ounty w aterm elon festiv a l ca rried  th is  bevy o f  b ea u tifu l
g irls  and d elicio u s m elons.

13 acres in melons. His sales totaled 
$500; expenses, $130. J. D. McAlpin, 
Mize, had 6 acres in watermelons. His 
sales totaled $106; expenses, $51. A. P. 
Buckley, Taylorsville, netted $70 on 3 
acres. His gross return was $95; ex
penses for fertilizer, seed, and other 
items, $25. He estimated unfavorable 
weather reduced his returns around 
$ 100.

After citing these and other records, 
County Agent Joe Taylor of Raleigh 
said, “Producers of Smith County an
nually net $20 to $30 per acre from 
watermelons. On an average water
melons return a little more profit than 
cotton.”

Popular Varieties
Of the eight main commercial va

rieties—Cuban Queen, Tom Watson, 
Stone Mountain, Alabama Sweet, Irish 
Gray, Thurmond Gray, Augusta, and 
Florida Favorite—grown in the South, 
Dixie or Cuban Queen leads in acreage 
and production in Mississippi. The 
Cuban Queen is popular with Missis
sippi producers because it is very pro
lific, produces a large number of mar

ketable melons, withstands either dry 
or wet weather, does not readily sun
burn, and ships well. Most markets 
prefer this variety as the meat is red, 
tender, sweet, and juicy, and the qual
ity in all sizes is usually good.

Producers consider selection of suit
able soil free of disease so 'important 
in production of watermelons that they 
frequently will clear new land for this 
crop. New ground soil is usually full 
of humus and free from weed seeds. 
Ideal soils are well drained, full of 
humus, highly fertile, moderately to 
slightly acid sandy loams. Humus may 
be supplied by applying manure or by 
growing and turning under green man
ure crops. However, in fields where 
Fusarium wilt is present, since manure 
spreads the fungus which causes this 
disease, humus should be supplied only 
by growing green manure crops.

The seed bed is usually prepared by 
plowing 6 to 8 inches deep and har
rowing until the soil is finely pulver
ized. Harrowing at frequent intervals 
before planting conserves moisture and 
helps to control weeds.

( Turn to page 44)



Potato Fertilization 
in Michigan

By C. E. Millar
Head, Department of Soils, Michigan State College

POTATOES require a fertilizer of 
high potash content, according to 

the results of experiments conducted 
by the Michigan Experiment Station 
during the past 16 years and reported 
in Special Bulletin No. 299. Potato 
growing is a major farm enterprise in 
Michigan, as its 1937 ranking of first 
among the States in acreage and third 
in total yield well indicates. Although 
there are centers of potato production 
in the State, the crop is grown in every 
county, and since some 81 per cent of 
all the farmers grow potatoes, according 
to the 1935 census, the question of how 
to produce the largest yield of high 
quality tubers is a live topic of discus
sion in most farmer groups. Also the'

income from the lowly spud is not to be 
treated lightly. Farmers realized around 
$15,293,000 annually from the crop for 
the 1926-1935 period.

The average acre yield of potatoes 
for Michigan is not high, being 92 
bushels for the 1926-1935 period. Pos
sibly no higher yield could be expected 
for a crop grown over such a wide vari
ation of soil and climatic conditions as 
is found in a State ranging in latitude 
from the northern tip of Maine to 
Providence, Rhode Island, and extend
ing from St. Louis on the west to east 
of Columbus, Ohio. Michigan does 
have its 300-bushel potato club, how
ever, and yields of 500 bushels or more 
per acre are obtained.

P o tato es  grow ing on th e  b e tte r  loam  and sandy so ils  are greatly  b enefited  by  fe r t i lis e r  eontain ing  
ap p roxim ately  h a lf  as m uch potash  as it does p hosp horic  ac id . O n th e m ore sandy so ils , th e  potash  
con ten t should eq u al th e  p h osp h oric  acid  co n ten t. C en ter row s w ere u n fe rtilise d . T h o se  to  the

le f t  and righ t received  4 *1 6 -8  fe r t ilis e r .
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The high plant-food requirements of 
potatoes are recognized by Michigan 
growers, and commercial fertilizer is 
commonly used for the crop. The quan
tity of fertilizer applied is undoubtedly 
reduced because of the supply of ma
nure available. Most potato growers also 
keep dairy cows, and a large share of 
the manure produced is applied in 
preparing the soil for potatoes. Many 
farmers prefer rotted manure for potato 
fertilization, since fresh manure may 
increase damage from a light soil in
fection of the scab organism, particu
larly if the manure were applied late. 
The heavy loss of nutrients and organic 
matter which occurs during the rotting 
process is considered too great a sacri
fice by most farmers, and hence they 
apply the manure fresh from the stable 
or storage pile, minimizing any in
creased scab damage by making the 
application several months before plant
ing time. Commercial fertilizer may 
well be used in conjunction with ma
nure to supplement the plant-food sup
ply. This is well shown by the following 
results obtained on the Rossman farm 
in Montcalm County:

shown that a fertilizer should contain 
from one-half to as much potash as 
phosphoric acid for Michigan soil con
ditions. On the heavier soils, such as 
the heavy sandy loams and loams, the 
lower proportion of potash is satisfac
tory, but on the lighter sandy loams 
potash content should equal phosphoric 
acid content. In some cases higher pro
portions of potash may result in some
what increased yields, but failure to 
mature properly by digging time, with 
resulting damage in digging and poor 
keeping quality, renders the use of so 
much potash inadvisable as a general 
rule. Results of experiments, including 
800 plats on 70 farms in the State, have 
led to the recommendation of grades, 
such as 4-16-8 and 3-12-12, for the potato 
crop in Michigan.

Soil Moisture Is Big Factor
Much consideration has been given 

to the rate of fertilizer application 
which can be depended upon to give 
profitable increases in yield of potatoes 
over a period of years. Inadequate soil 
moisture supply materially limits yields 
in some portions of the potato-growing

Manure Fertilizer Bushels of potatoes 
per acre

Increase due to 
treatment

None None 119 0
8 tons None 232 113
8 tons 2-12-6 , 500 lb. 280 161
None 2-12-6 , 500 lb. 228 109

Michigan potato growers use high 
analysis fertilizers, a large proportion 
of which contain from 20 to 28 per cent 
of plant food, with an appreciable num
ber running to 36 per cent. The potash 
requirement of the potato crop is em
phasized by the fact that 150 bushels 
of potatoes contain approximately 45 
pounds of this nutrient, or six times as 
much as 25 bushels of wheat and four 
and one-half to five times as much as 
50 bushels of oats. Years of experi
mental work by the soils section of the 
Michigan Experiment Station have

regions virtually every year, and un
questionably plays a part in controlling 
yields over the major part of the pro
ducing area every year. The average 
annual precipitation in the sections of 
the State contributing most generously 
to the potato harvest is from 30 to 32 
inches, although in some instances it 
falls to 28 inches. Fortunately the 
heaviest monthly rainfall comes in June, 
July, and August. In very dry seasons 
fertilizer has been found to contribute 
little toward increased yields, although 

( Turn to page 45)
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The SI Jilt ox5 'Talk

If natural economic forces were wholly responsible for the 
business situation in the United States, the outlook for 
1940 would indeed be bright. Prospects include a high 
rate of industrial activity, improvement in employment 
and urban income, a broader farm market resulting in 
higher prices, and a continued improvement in agricul

tural income. However, one must recognize that the most discouraging aspect 
of our present situation is the fact that a part of the acceleration in business 
activity which has already taken place and of the improvement expected during 
the coming year must be attributed to the increased destructive consumption 
resulting from the European situation.

In the early stages of the present European conflict, because of the anticipated 
increase in consumption that might result, there was considerable discussion 
about the advisability of relaxing restrictions on American agriculture and perhaps 
permitting increased acreages in many instances and thus increased production. 
However, judging from the referendums on marketing quotas and acreage allot
ments on cotton and tobacco, which were held late in the last quarter of 1939, 
the farmers are still very much in the mood for production control. Subsidies 
which will be received as a result of the farm program in 1940 will depend largely 
upon the money available, but in view of the enthusiastic response that farmers 
have shown for their farm program, the AAA probably will be continued through 
1940 in essentially its present form, and the Government will continue to augment 
the farmers’ income with adjustment payments.

It has been noted, and properly so, that prices of farm products may not increase 
in proportion to prices of non-farm commodities and that the ratio of farm prices 
to prices paid by farmers will not be as favorable from the farmer’s viewpoint 
in 1940 as in 1939. The reason for this is the burdensome supplies of many of 
our leading farm commodities and the prospects for good volume of production. 
However, any increase in prices is almost always beneficial to the farmer because of 
the relatively high percentage of fixed charges which make up his expenses.

It is anticipated that cotton prices will average higher in 1940 than in 1939 in 
spite of the fact that production and supplies will be as great as last year. An in
crease in domestic consumption is expected and there is no doubt at this time that 
exports in 1939-40 will be greater than in the year previous.

The two crops which probably will be most adversely affected by the present 
world disorder are tobacco and fruit. Tobacco production in this country was 
unusually heavy during 1939. In the flue-cured area, with production about 
2,000,000 lbs. in excess of anticipated disappearance and the withdrawal of 
foreign buyers from our American market, prices receded sharply, cluttering the 
tobacco outlook for the coming year. However, up to the present time, both 
the producers of burley and flue-cured have adopted marketing quotas, agreed 
to acreage restrictions, and are reasonably assured of fair income.

The potato outlook is good. There probably will be an increase in acreage
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and, because of greater consumer purchasing power, an increase in income from 
potatoes. In general, the same applies to truck crops. Producers of these crops 
can look forward to a year of good demand with fair prices.

The wheat situation has been affected somewhat by reports of drought and 
unfavorable weather in the Great Plains wheat-producing sections, and this 
coupled with prospects of increased world consumption of American wheat has 
carried wheat futures to levels approximating $1 a bushel. In the eastern sections 
of the United States, farmers still have fair possibilities of a favorable wheat crop. 
In the livestock sections of the country, the outlook for 1940 includes the possi
bility of reasonably favorable prices with an increase in demand offset to some 
extent by indications that livestock numbers are higher and that production 
will be greater. Feed supplies are adequate and the ratio between feed prices and 
livestock prices, while not as favorable as a year ago, is still advantageous.

With these prospects for an increase in prices and a possible increase, in the 
production of many of our leading cash crops and livestock products resulting in 
a higher farm income for 1940, it seems that the farmers of the United States 
have much to be thankful for.

G T  1(|* .  It is with great regret that in this issue we
♦ II ♦  V ^ a l l l S t e r  must announce the resignation of G. J. Call- 

,. ~ ister, Vice President and Secretary of the
r\  6  American Potash Institute since its forma-

®  tion in 1935. His future residence will be
in Canada where he plans to render what

ever service is possible, in a civil capacity, to help his country in the current war.
Mr. Callister is well-known to a large number of our readers through his con

tributions to the magazine since its inauguration as B e t t e r  C r o p s  in September 
1923 and through his many years of personal contacts with agricultural officials, 
extension forces, and members of the fertilizer trade. He first came in contact 
with the potash industry by conducting cooperative fertilizer experiments while 
teaching in Massachusetts in 1910. In 1911 he accepted a permanent position 
with the potash industry in Baltimore, and except for war service in France and 
Belgium and post-graduate work at Cornell University, he has been connected 
with the agricultural and scientific work of the potash industry since that time.

Intensely interested in agronomic and economic problems, Mr. Callister con
tributed to the early development of short chemical methods of testing soils and 
plants for nutrient deficiency, to research on economic factors affecting changes 
in fertilizer consumption, and to the publication and content of industrial jour
nals, both agricultural and economic. He has been on the National Joint 
Committee on Fertilizer Application since its inception, was a member of the 
Plant Research Committee, and has been associated with agricultural research 
projects, in cooperation with State Agricultural Colleges and Experiment Stations, 
in all parts of the United States and Canada where fertilizer is or might be used. 
He is a member of the American Chemical Society, American Society of Agron
omy, International Society of Soil Science, Soil Science Society of America, 
Canadian Society of Technical Agriculturists, and of the parent chapter of the 
Honorary Scientific Society of Sigma Xi at Cornell University.

In the important field of successfully relating agricultural and scientific work 
to the solution of industrial problems of fertilizer usage and consumption, Mr. 
Callister has always stood for industrial cooperation with Federal and State 
agricultural authorities and for cooperation between the several fertilizer indus
tries. He has done much to bring the work of the scientists to the industry and 
to make the problems of the industry better understood among the scientists.



This section contains a short review of some of the most practical and important bulletins, and lists 
nil 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  Results obtained from extensive pas
ture investigations with regard to the 
use of fertilizer and lime are reported 
by Dr. James Tyson in Michigan Ex
periment Station Technical Bulletin 167, 
“Use of Fertilizers and Lime on Native 
Pastures in Michigan.” Among these 
results was noted an approximately 100 
per cent increase in the average acre 
yields of pasture forage by applications 
of 500 pounds of fertilizer, such as 
10-6-4, 10-12-4, and 10-10-5. The grass 
produced on the fertilized pasture was 
found to be more succulent and con
tained a higher percentage of crude pro
tein than grass from the unfertilized 
pasture.

Since the livestock load which a farm 
can support is based upon the year- 
round supply of feed produced, a sea
son-long pasture of palatable, nutritious 
forage is an important part of the yearly 
feed supply. The grazing seasons of 
native grass pastures is limited to the 
months of May, June, and September, 
which means that the production of for
age on them should be complementary 
to that from other sources, such as per
manent legume pastures, temporary or 
annual pastures, or grazing the after
math on leguminous meadows.

Therefore, if the feed requirement of 
the livestock load during the spring, 
early summer, and fall period is such 
that increased pasture is needed the use 
of complete fertilizers will, according to 
the author, about double the acre yields 
of grass. A few areas in the State 
where sufficient clover growth is en
couraged by phosphatic and potassic

materials may not require nitrogen in 
the fertilizer.
5 Prepared to assist farmers in such 
problems as kinds and amounts of fer
tilizers to use for crops in New Jersey, 
the State Agricultural Experiment Sta
tion Circular 398, titled “Fertilizers for 
New Jersey,” suggests fertilizer grades 
and liming practices that will cover 
nearly all situations where mixed fer
tilizers are to be used. The grades 
recommended are: 5-10-5, 5-10-10, 7-7-7, 
4-12-4, 4-12-8, 4-16-4, 3-12-6, 3-12-15, 
0-14-7 and 0-12-12. Owing to the wide 
popularity of the 5-8-7, 4-8-8, 4-8-10 and
2-8-10 analyses, it is interesting to note 
that the Station officials consider these 
four grades acceptable, however, com
parable ratios may be obtained in the 
10 grades listed above. In addition to 
the mixed fertilizers, certain fertilizer 
materials, such as superphosphate, mu
riate of potash, and various nitrogen 
carriers, are listed.

Also described in the circular are the 
analyses best adapted to certain crops 
under different soil conditions, includ
ing lawns, shrubs, and shade trees, with 
specified rates of application. Very 
good advice on how to get the most 
from fertilizers is briefly summarized 
on the last page under seven headings.

"Timely Fertilizer Facts for North Carolina 
Farmers!’ Agr. Exp. Sta., Raleigh, N. C., 
Agron. Inf. Cir. 118, April 1939, C. B. 
Williams.

Soils

5 One of the most serious problems in 
establishing a permanent agriculture in 
West Virginia is the control of soil ero
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sion, according to R. J. Friant in West 
Virginia Extension Circular 322, “Re
organizing the Farm for Efficient Land 
Use.” Farmers are becoming aware of 
the heavy toll erosion is taking from 
cultivated fields and even from pastures 
which have become unproductive. In 
reorganizing their farms, the progres
sive farmers recognized that erosion 
control methods including proper crop 
rotations, strip cropping, and the use of 
systematic liming and fertilizing prac
tices according to State recommenda
tions play an essential part in efficient 
land use. Instructive information on 
all these important points is given in 
the circular.

The first thing to consider in laying 
out a farm for efficient land use and 
erosion control is the topography. Land 
with a slope greater than 25 per cent 
should not be used for cultivated crops, 
the author advises, and land having a 
slope of 25 to 40 per cent, if not too 
stony or broken to be practically limed 
and fertilized, might be used for per
manent pastures. Rough land and land 
with a slope greater than 40 per cent 
should be left in timber and all livestock 
fenced out.

Clover or alfalfa ought to appear 
in the rotation at least every third year. 
In fact, one-third or more of the tillable 
land should be in clover or alfalfa all 
the time to maintain the organic matter 
and nitrogen content of the soil and also 
to prevent erosion. The soil treatment 
suggested for each rotation should at 
least help to maintain soil fertility.

"Factors Influencing the Availability of 
Native Soil Phosphate and Phosphate Ferti
lizers in Arizona Soils," Agr. Exp. Sta., Tuc:on, 
Ariz., Tech. Bui. 82, Sept. 15, 1939, W. T. 
McGeorge.

"Irrigating a Prairie Farm Garden," Dom. 
Exp. Sta., Lethbridge, Alberta, Pub. 657, Cir. 
145, Oct. 1939, W. H. Fairfield.

"Stark. County Soils," Agr. Exp. Sta., Ur- 
bana, III., Soil Rpt. 64, June 1939, Eric 
Winters, Jr., R. S. Smith, and L. H. Smith.

".Boone County Soils," Agr. Exp. Sta., Vr- 
bana, 111., Soil Rpt. 65, June 1939, Herman 
Wascher, R. S. Smith, and L. H. Smith.

"Shelby County Soils," Agr. Exp. Sta., Ur- 
bana, III., Soil Rpt. 66, June 1939, Herman 
Wascher, Guy D. Smith, and L. H. Smith.

"The Value o f Legumes for Soil Improve
ment," Agr. Exp. Sta., State College, Miss., 
Bui. 336, Aug. 1939, Russell Coleman.

"Soils o f Musselshell County," Agr. Exp. 
Sta., Bozeman, Mont., Bui. 374, Aug. 1939, 
L. F. Gieseher.

"The Effect o f Irrigation and Cropping on 
Desert Soils," Agr. Exp. Sta., State College, 
N. M., Tech. Bui. 263, May 1939, C. W. 
Botkin and L. B. Shires.

"Iodine in Texas Soils," Agr. Exp. Sta., 
College Station, Brazos County, Texas, Bui. 
579, Oct. 1939, G. S. Fraps and J. F. Fudge.

"On Tired Soil," A.A.A., U. S. D. A., Wash
ington, D. C., PC-3.

"Soil Survey, Decatur County, Iowa," U. S. 
D. A., Washington, D. C., Series 1935, No. 7, 
April 1939, A. W. Goke, E. R. Webster, and 
D. F. Moine.

"Soil Survey, Frontier County, Nebraska," 
U. S. D. A., Washington, D. C., Series 1935, 
No. 9, April 1939, S. R. Bacon, E. H. Tyner, 
W. L. Bruce, David Franzen, and D. B. 
Dodson.

"Soil Survey, Grafton County, New Hamp
shire," U. S. D. A., Washington, D. C., Series 
1935, No. 6, April 1939, W. J. Latimer, M. H. 
Layton, W. H. Lyford, W. H. Coates, and P. N. 
Scripture.

"Soil Survey, Logan County, Ohio," 17. S. 
D. A., Washington, D. C., Series 1933, No. 
29, June 1939, John T. Miller, Arthur E. 
Taylor, and W. E. Tharp.

"Soil Survey, Murray County, Oklahoma," 
U. S. D. A., Washington, D. C., Series 1935, 
No. 8, May 1939, E. G. Fitzpatrick, I— &• 
Rose, and W. C. Boatright.

Crops

5 An appropriate time to apply fertilizer 
to the home orchard in South Carolina 
is during late February or early March 
when moisture supply is abundant, ac
cording to A. E. Schilletter in Extension 
Bulletin 89 entitled, “The Farm Or
chard.” This would promote better 
growth and cause less injury than is 
usually encountered by late applications. 
For bearing orchards in South Carolina 
the 4-8-8 or 7-7-7 fertilizer at the rate 
of around 500 pounds per acre would 
probably be sufficient if the soil is not 
too low in fertility. If the foliage is 
yellow and growth is poor later in the 
spring, an additional light application 
of available nitrogen might be desirable 
and a supplementary application of pot
ash might also be given as special con
ditions warrant. Trees or vines just set 
out would require not more than 100 or
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200 pounds per acre due to the danger 
of fertilizer injury to the young stock, 
but the amount should be increased 
from year to year as the trees or vines 
grow older.

The author points out that a small 
orchard is a paying proposition for 
every farm. Such fruits as peaches, 
plums, grapes, strawberries, dewberries, 
and blackberries produce well in all sec
tions of the State. Apples and cherries 
are less adapted, yet on farms in South 
Carolina apples are found successfully 
growing. Farmers who are unprepared 
to carry out a satisfactory spray schedule 
will find pecans, pears, figs, and the 
small vine fruits most suitable. The 
circular lists the varieties of fruits recom
mended and gives instructions on select
ing the site, planting, and care of the 
farm orchard. A handy spray calendar 
giving full details of the required meas
ures is appended.

"Growing Grapes for Home Use," Dom. of 
Canada, Dept, o f Agr., Ottawa, Canada, Pub. 
664, Cir. 147, October 1939, F. S. Browne.

"Production o f Quality Tomatoes in Eastern 
Ontario," Dept, o f Agr., Toronto, Ont., Bui. 
404, April 1939, C. E. Mighton.

"Colorado Farm Bulletin," Agr. Exp. Sta., 
Fort Collins, Colo., Vol. 1, No. 4, Oct.-Dcc. 
1939.

"Diseases o f Beans in Southern Florida," 
Agr. Exp. Sta., Gainesville, Fla., Bui. 336, 
Sept. 1939, G. R. Townsend.

"Georgia Farms Go Forward!," Agr. Ext. 
Serv., Athens, Ga., Bui. 470, 1938 Annual 
Report.

"A Ten Point Program for Small Farmers 
in Hawaii," Agr. Ext. Serv., Honolulu, Hawaii, 
Cir. 13, Nov. 1939, H. H. Warner.

"Commercial Strawberry Growing in Ken
tucky," Agr. Ext. Serv., Lexington, Ky., Cir. 
295, Rev. May 1939, W. W. Magill.

"Annual Report o f the Maine Extension 
Service for the Year Ending June 30, 1939," 
Agr. Ext. Serv., Orono, Maine, Bui. 267, Nov. 
1939, A. L. Deering, Director.

"How to Grow Sweet Corn,” Agr. Ext. 
Serv., Orono, Maine, Ext. Bui. 269, Dec. 1939, 
Oscar L. Wyman.

"Fruit Notes," Agr. Ext. Serv., Amherst, 
Mass., Nov. 1939, W. H. Thies.

"The Massachusetts Commercial Vegetable 
Grower," Agr. Ext. Serv., Amherst, Mass., Vol. 
21, Nov. 1939.

"The Quarterly Bulletin," Agr. Exp. Sta., 
East Lansing, Mich., Vol. 22, No. 2, Nov. 1939.

"Soybeans in the Y azoo-Mississippi Delta,"

Agr. Exp. Sta., State College, Miss., Bid. 331, 
June 1939, H. A. York.

"Small Grain Production in the Yazoo-Mis
sissippi Delta," Agr. Exp. Sta., State College, 
Miss., Bui. 334, Sept. 1939, Roy Kuykendall.

"Propagating and Growing Plants with 
Electric Heat," Agr. Ext. Serv., State College, 
Miss., Ext. Bui. 106, June 1939, F. M. Hunter 
and R. O. Monosmith.

"Mississippi Farm Research," Agr. Exp. Sta., 
State College, Miss.. Vol. 2, No. 12, Dec. 1939.

"Soybeans in Nebraska," Agr. Exp. Sta., 
Lincoln, Nebr., Bui. 322, Oct. 1939, T. A. 
Kiesselbach and W. E. Lyness.

"Annual Report o f the Board of Control for 
the Fiscal Year Ending June 30, 1938," Agr. 
Exp. Sta., Reno, Nev.

"Fifty-ninth Annual Report o f the N. J. 
State Agr. Exp. Station and the Fifty-first 
Annual Report o f the N. J. Agr. College Exp. 
Station for the Year Ending June 30, 1938," 
Agr. Exp. Stas., New Brunswick, N. J.

"Serving New Hampshire Farms and 
Homes" Agr. Ext. Serv., Durham, N. H., Ext. 
Bui. 56, May 1939, An. Rpt. for 1938.

"Strawberry Culture," Agr. Ext. Serv., Cor
nell Univ., Ithaca, N. Y., Bui. 404, March 
1939, M. B. Hoffman.

"Report o f  the North Carolina Department 
o f Agriculture from July 1, 1936, to June 30,
1938," N. C. Dept, o f Agr., Raleigh, N. C.

"Bimonthly Bulletin," Agr. Exp. Sta., Fargo, 
N. Dak-, Vol. II, No. 2, Nov. 1939.

"The Bimonthly Bulletin," Agr. Exp. Sta., 
Wooster, Ohio, Vol. XXIV, No. 201, Nov.- 
Dee. 1939.

"Some Observations on Fifty Years o f Ohio 
Weather," Agr. Exp. Sta., Wooster, Ohio, Bid. 
608, Nov. 1939, C. A. Patton.

"Grapes in Oklahoma," Agr. Ext. Serv., Still
water, Okla., Cir. 254, Rev. 1939, Frank B. 
Cross and L. F. Locke.

"Agricultural Research Serves to Relieve the 
Tax Burden," Agr. Exp. Sta., Corvallis, Ore., 
Sta. Bui. 359, Dec. 1938, Biennial Rpt. for 
1936-1938, Ralph S. Besse.

"The Pennsylvania Agricultural Experiment 
Station, 52nd Annual Report," Agr. Exp. Sta., 
State College, Pa., Bui. 382, Sept. 1939.

"Fifty-first Annual Report," Agr. Exp. Sta., 
Kingston, R. L, Contb. 540, Feb. 1939.

"Extension Work in South Carolina, 1938—  
A Review of Agricultural Progress," Agr. Ext. 
Serv., Clemson, S. C., An. Rpt. for 1938.

"Steps in Growing Corn," Agr. Ext. Serv., 
College Station, Texas, C-137, Jan. 1939, E. A. 
Miller.

"Steps in Growing Peanuts," Agr. Ext. Serv., 
College Station, Texas, C-138, Jan. 1939, E. A. 
Miller.

"Steps in Growing Grain Sorghums," Agr. 
Ext. Serv., College Station, Texas, C-148, June
1939, E. A. Miller.

"Fifty-second Annual Report, 1938-1939," 
Agr. Exp. Sta., Burlington, Vt., Bui. 452, July 
1939, J. L. Hills.
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"Fruit Notes—Drought Spot or Internal 
Cor\,” Agr. Ext. Serv., Burlington, Vt., Oct. 2, 
1939, Charles H. Blasberg.

"Department o f Agriculture—Immigration 
o f Virginia,” Richmond, Va., Bui. 376, Nov. 
1939, and Bui. 377, Dec. 1939.

" What’s New in Farm Science,” Agr. Exp. 
Sta., Madison, Wis., Bui. 446, Nov. 1939, An. 
Rpt. for Year Ending June 30, 1939.

"Serving Farm People on Many Fronts,” 
U. S. D. A., Washington, D. C., 1937, An. Rpt. 
of the Ext. Service.

"Soybeans—Culture and Varieties,” U. S. 
D. A., Washington, D. C., Farmers’ Bui. 1520, 
Rev. Nov. 1939, W. J. Morse and J. L. Cartter.

“ Variety Tests o f Sugarcanes in Louisiana 
During the Crop Year 1936-37 and Summary 
o f Annual Results, 1935-37,” U. S. D. A., 
Washington, D. C., Cir. 531, Aug. 1939, 
George Arceneaux, R. T. Gibbens, Jr., and 
C. C. Krumbhaar.

"Report o f the Secretary of Agriculture—  
1939,” U. S. D. A., Washington, D. C., Henry 
A. Wallace, Secretary.

Economics

J  “An Economic Study of Dairy Farm
ing in Oktibbeha and Lowndes Coun
ties, Mississippi, 1936-37” is the title of 
Bulletin No. 324 published by the Mis
sissippi Agricultural Experiment Sta
tion. A study of this type in any of 
the Southern States has a rather wide 
range of interest because of the large 
amount of discussion with respect to 
diversification of agriculture and the 
prospects for the introduction of live
stock enterprises on a larger scale. The 
study is based on an analysis of the 
business records of 56 farms for the year 
ending July 31, 1937. The records were 
secured by the survey methods from 
the cooperating farmers.

The major purposes of the study as 
set forth by the author are: (1) “To as
certain the farm management practices, 
expenses and profits of dairy farms of 
different sizes operating under varying 
conditions, and from these data to draw 
conclusions as to the most efficient size 
of dairy farms and the most efficient 
production practices; (2) To learn mar
keting practices, services, and cost of 
services used in marketing dairy prod
ucts; the quality and quantity of prod
ucts sold, and to point out any improve
ments which may be made in marketing

facilities and services.” The findings 
of the study may be somewhat limited 
since the two counties are located in 
the northeastern part of Mississippi 
where the predominating soil is de
scribed as black prairie land. The other 
soil types found are the post oak lands, 
the flatwood and the sandy loam. Other 
factors which are particularly favorable 
to the dairy industry include a long 
growing season and abundant rainfall.

That the dairy industry can be 
adapted to the South is demonstrated 
by the fact that of the farms studied, 17 
returned net profits ranging from $919 
to $2,486 and 19 other farmers had net 
profits ranging from $503 to $868. The 
20 lowest varied from $1.00 to $483. 
In other words, none failed to produce 
some net profit. The estimated value 
of the operator’s labor varied from zero 
in the case of 4 farm operators to $400 
for 1 farmer and averaged $127 on all 
the farms. The operator’s labor and 
management wage averaged $849 on 
all the farms. The average farm had 
$1,818 of farm receipts and $1,115 of 
farm expenses.

Perhaps the market facilities in this 
area are better than the average in the 
South due to the fact that dairying has 
been developing in this area for some 
time. Income from cotton and cotton
seed rank next to dairying in producing 
cash receipts for the farm studied.

The author points out that one of the 
most important considerations for dairy 
farmers in this section is an increase in 
the average production per cow. He 
notes that there are some herds in the 
area that are fair in this respect hut none 
are exceptional and the average of only 
101.6 lbs. of butterfat sold per cow is 
very low. Perhaps the main reason for 
this was the failure “To weed, breed, 
and feed” to best advantage.

One of the greatest weaknesses in the 
area is the lack of the well-planned 
roughage program. Many operators fail 
to produce enough home-grown feed 
and it is estimated that 75 to 85% of 
the roughage is low in quality.

Another consideration that might
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lead to increased efficiency and higher 
income would be a closer supervision 
in order to better utilize labor and man
agement. It is suggested that probably 
the most desirable business unit would 
be one a little larger than the average, 
which might consist of 20 to 25 cows 
combined with cotton and such other 
enterprises as might contribute to the 
organization without seriously interfer
ing with the dairy.

Emphasis may be placed on dairy 
production in this area since the Soil 
Conservation program emphasizes grass 
and grazing. Further, the unfavor
able outlook for cotton has caused many 
counties in the South to look with 
greater enthusiasm to livestock as the 
possible solution. The author believes 
that with reasonable price conditions 
and proper number of good cows it 
should be profitable by skillful man
agement to do dairy farming in this 
section.

"  Walnut Production Cost Analysis, Orange 
County, Ten Year Summary 1929-1938," Agr. 
Ext, Serv., Berkeley, Calif., Harold E, Wahl- 
berg.

"Types o f Farming in Canada," Dom. of 
Can., Dept, o f Agr., Ottawa, Ont., Pub. 653,

Farmers’ Bui. 77, Sept. 1939, I. S. McArthur 
and J. Cokjc.

"Eighth Annual Summary o f Florida Citrus 
Costs and Returns," Agr. Ext. Serv., Gaines
ville, Fla., Misc. Pub. 28, Nov. 1939, R. H. 
Howard.

"1938-39 Season Annual Fruit and Vege
table Report, Florida State Marketing Bureau,” 
State Dept, o f Agr., Jacksonville, Fla., Oct. 12, 
1939, Frank H. Scruggs.

"Agricultural Outlook for Illinois, 1940,” 
Agr. Ext. Serv., Urbana, 111., Cir. 500, Dec. 1,
1939.

"The Outlook, for Indiana Agriculture in
1940,” Agr. Ext. Serv., Lafayette, Ind., Nov. 
1939.

"Analyses o f Commercial Fertilizers," Agr. 
Exp. Sta., Lexington, Ky., Reg. Series, Bui. 18, 
June 1939, H. E. Curtis, H. R. Allen, and 
Lelah Gault.

"Prices and Index Numbers o f Prices on 
Farm Products, Mississippi, 1910-1938,” Agr. 
Exp. Sta., State College, Miss., Bui. 332, June 
1939, Marvin Guin and D. W. Parvin.

"Type o f Farming and Ranching Areas in 
New Mexico—Part I,” Agr. Exp. Sta., State 
College, N. M„ Bui. 261, May 1939, Byron 
Hunter, P. W. Cocker ill, and H. B. Pingrey.

"A Land Program for Forest County, Wis
consin, Based on An Analysis o f  Land Use 
Problems," U. S. D. A., Washington, D. C., 
Tech. Bui. 687, Sept. 1939, V. Webster John
son, Sidney Henderson, and James H. Marshall.

"Income Parity for Agriculture—Part I. 
Farm Income—Section 10. Income from Rye 
and Buckwheat, Calendar Years 1910-38," 
U. S. D. A., Washington, D. C., Preliminary, 
Oct. 1939.

Oregon Beets and Celery Need Boron
(From page 18)

given a high degree of control. On the 
Hayes farm in 1938 some of the un
treated celery had 64% cracked stems, 
while 20 pounds of borax applied per 
acre reduced the crack to 2%. H. 
Watenpaugh, secretary of the Hayes 
Labish farm of Brooks, Oregon, esti
mated that the borax used in 1938 was 
responsible for about a 75% control of 
the celery crack on the farm as a whole.

A 30-pound application of borax per 
acre will not exceed $1.00 per acre. 
The material has higher sowability 
where used in granular rather than

powdered form. It can be applied be
fore seeding or plant transplanting or 
even in a side-dressing following the 
come-up of plants. To be distributed 
evenly over an area it should be mixed 
with a complete or incomplete ferti
lizer which is used as the foundation 
fertilizing material for the specific crop. 
There are strong indications that the 
borax can be used in the water applied 
to young plants, celery for example, pre
vious to their being lifted to be set in the 
field, and that this treatment will suffice 
for the season.
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Die Ernahrung der Pflanze, 
October 1939, Vol. 35, No. 10

I n v e s t ig a t io n s  o n  t h e  I n f l u e n c e  o f  
t h e  F e r t i l i z a t i o n  o n  t h e  G r o w t h  
a n d  D e v e l o p m e n t  o f  S o y  B e a n s . By 
F. Alten and R. Gottwic\, Berlin, 
Germany.

Soy beans were grown several years 
on an experimental field, with different 
fertilizer treatments. One plot was un
fertilized, another received 20 pounds 
of nitrogen and 50 pounds of phos
phoric acid per acre, but no potash, 
while the other plots received uniformly 
120 pounds of potash per acre from dif
ferent sources, along with the nitrogen 
and phosphoric acid. The fertilization 
corresponded to 1,000 pounds of 2-5-12 
per acre. The yields as a whole were 
low, due to unfavorable growing con
ditions, but interesting differences were 
observed. The crops were harvested 
for seed, but the plots lacking potash 
did not mature well, especially the first 
year of the experiment. The plants on 
these plots held their leaves, and could 
be harvested only 20 to 30 days after 
the completely fertilized plots. Potash 
always increased the yield of beans, in 
most cases markedly. The lowest yields 
usually were on the unfertilized plots, 
but sometimes on the nitrogen and 
phosphate plot.

The weight per bushel was usually 
increased by the potash fertilization, 
the effect being greatest when no ma
nure or green manure had been turned 
under. Turning under manure, or 
green manure seemed to have a tend
ency to reduce test weight, although 
it usually increased yield. Potash fer

tilization reduced the protein content 
of the beans, but increased the fat and 
lecithin contents. It also decreased the 
nitrogen content of the beans, and 
usually of the straw. The phosphoric 
acid content was not influenced much 
by fertilization, nor was potash in the 
beans influenced much by treatment. 
The potash in the straw in all cases was 
increased markedly by potash fertiliza
tion. The authors believe there was 
some luxury consumption of potash by 
the plants.

The increased yields due to potash 
fertilization overshadowed any effects 
of treatment on composition, and re
sulted in much greater plant-food re
moval when full fertilization was given. 
The ratio of phosphoric acid to potash 
removed by the total crop varied be
tween 1:2.13 and 1:2.37. The authors 
believe that the small amount of nitro
gen applied is sufficient for the crop, 
since most of this nutrient can be ob
tained from the air by the nitrogen- 
fixing organisms in the root nodules. 
They state that the phosphoric acid and 
potash should be supplied in approxi
mately the above ratio. The absolute 
amounts of nutrients removed by the 
crop in this experiment are not consid
ered by them as a true guide to fertiliza
tion, since the yields were lower than 
a grower should obtain if he is to grow 
the crop with profit.

F e r t i l i z e r  E x p e r i m e n t s  o n  S u g a r

C a n e  i n  C u b a . By C. E. Beauchamp,
Habana, Cuba.

In a series of experiments on the 
influence of fertilization on the yield

34
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of cane and sugar, it was found that 
in most cases the nitrogen and phos
phate increased the yield of cane over 
the unfertilized areas, while the addi
tion of potash to the fertilizer increased 
the yield in all cases. In most trials the 
analysis was in an approximate 1:1:1 
ratio.

The fertilization frequently but not 
always increased the sugar content of 
the juice. Other factors, particularly 
climatic, also influenced sugar content. 
If there was a rainy period as the 
plants approached maturity, growth was 
prolonged and sugar content reduced. 
High or low temperatures during the 
same period also worked similarly.

So far as the individual nutrients were 
concerned, nitrogen tended to reduce 
sugar content, while phosphate and 
potash tended to increase it. When all 
three nutrients were used in a proper 
ratio, high yields of cane with a high 
sugar content were obtained. The au
thor also gave a summary of results 
of fertilizer work in other localities 
dealing with the influence of potash on 
the sugar content of the juice. These 
showed that if the potash in the soil 
or in the plant sap was low, potash 
fertilizer increased the yield of cane 
and sugar content of juice. In some 
work, nitrogen reduced the sugar con
tent of the juice, but increased the yield 
of cane so much more that total yield 
of sugar per acre was increased. These 
references also brought out that weather 
and other seasonal factors influenced 
sugar content.

Annales Agronomiques, Vol. 9, 
Nos. 4 & 5, July-October 1939.

O b s e r v a t io n s  o n  M e t h o d s  f o r  t h e

M e c h a n ic a l  A n a l y s is  o f  C a l c a r 
e o u s  S o i l s . By G. Aubert of Ver
sailles, France, Lejaille and D. Bouzza
o f Relizane, Algeria.

The authors discuss a modification 
of the international method for making 
mechanical analysis of calcareous soils. 
In the international method, the soil 
is treated with hydrochloric acid to

decompose the carbonates, and permit 
thorough deflocculation of the soil par
ticles. The authors believe that the acid 
attacks more than the carbonate, and 
decomposes some of the finer soil par
ticles. They also believe that the use 
of sodium citrate, used by some work
ers, also is unsatisfactory at times, for 
the same reason. The method proposed 
is the treatment of the soil with potas
sium chloride solution to remove ex
changeable calcium and then dispersion 
of the soil with ammonia solution.

D e t e r m i n a t i o n  o f  P l o w in g  D e p t h .
By S. Mi\laszews1{i, Warsaw, Poland.

A study of the favorable depths for 
plowing was made on various soils. It 
was found that no average depth could 
be given that would be most favorable 
for the soils of a region. The soil profile 
or depth and types of the various layers 
that make up the soil, must be taken 
into consideration. On yellow sandy 
soils, without a humic horizon, the 
plowing depth should be 8 to 12 inches, 
the maximum depth being attained 
slowly over a period of years so as not 
to dilute too much the organic matter 
content of the surface soil. On sandy 
podsol soil, the depth should be 8 to 
10 inches, but may have to be less if the 
alluvial horizon is less than this depth. 
Light loessial soils, especially if podsol- 
ized, should not be plowed deeper than 
8 inches; if higher in organic matter, 
the plowing may be deeper. On cherno
zems, and soils without a well devel
oped profile, depth of plowing is not 
important, except that it is useless to 
plow deeper than necessary.

S o m e  G e n e r a l  O b s e r v a t io n s  o n  C u l 
t u r a l  P r a c t ic e s  a n d  A g r o p h y s ic a l

I n v e s t ig a t io n s . By /. Apsits, Riga,
Latvia.

A general discussion of the physical 
properties of the soil, their influence 
on crop production, and their modifi
cation is given. It is believed that the 
study of soil physics has been neglected 
too much, especially the study of the
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soil in the Held rather than in the lab
oratory or greenhouse. The great alter
ation in many of the soil’s properties 
when it is transported renders results 
obtained under other than natural con
ditions of doubtful value from the prac
tical standpoint.

In field work, yields of crops are 
often determined, but along with yield 
data, observations on the physical con
ditions of the soil accompanying the 
yields should be made. The author 
states that the structure of the soil is 
continually subject to modifying condi
tions, natural and artificial, and there
fore is always changing to some extent. 
One cultural practice may produce a 
superior structure of the soil over an
other practice immediately after com
pletion, but later in the season the posi
tion may become reversed. It is there
fore necessary to study the structure 
of the soil not only immediately after 
working it, but during the season.

In order to obtain more exact data 
on the influence of various practices on 
the physical properties of soils, the au

thor lists five general lines of research 
undertaken by the experiment station of 
the University of Latvia. (1) Experi
ments to obtain exact data on the in
fluence of various implements and cul
tural practices on the physical properties 
of the surface soil, especially on factors 
influencing growth, such as air, water, 
and heat. (2) The determination of the 
changes in the physical properties of 
the surface soil during the entire grow
ing period, from the preparation of the 
seed bed to harvest. (3) The investiga
tion of the relationships between the 
physical properties of the soil and plant 
growth to determine the degree to 
which the single factors, or combina
tions of them meet the exigencies of 
the principal crops. (4) The determina
tion of the best methods for studying 
physical properties of soils in situ. 
(5) The study of possible ways of re
ducing the cost of cultural practices.

These investigations showed that the 
physical condition of the soil is not 
static but dynamic, varying irregularly 
both favorably  ̂and unfavorably.

Soilless Growth of Plants
(A Boot{ Review)

GROWING plants in media other 
than the soil is not new. Bota

nists and plant physiologists have been 
growing plants in water, sand, and 
other media for many years. Many 
people have long been growing bulb 
plants in water or pebbles in their 
homes, without thinking much about 
it. Within recent years, however, the 
idea of growing plants without soil on 
a larger scale, or of growing types other 
than bulb plants, by supplying them 
with nutrients, has been publicized a 
great deal, and practiced to some extent. 
It can therefore rightly be said that there 
is a need for in fo rm atio n  on th is 
new development, especially informa
tion compiled and presented in a form

that is easily understood by the average 
person.

Carleton Ellis and Miller W. Swaney 
have written a book that should take 
care of this need in a satisfactory man
ner ( “Soilless Growth of Plants,” Rein
hold Publishing Corporation, New 
York, 1938. $2.75). In a brief intro
duction, the authors point out the ad
vantages and also some of the problems 
connected with growing plants in water, 
sand, or other media. Some of the 
points are further amplified in the body 
of the book. This should go far to 
reduce disappointment and failure by 
the inexperienced but over-enthusiastic 
“water farmer.”

The first chapter in the book gives
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general background information on how 
plants function and grow, and brief 
discussions on the importance of the 
various mineral nutrients. The next 
four chapters deal with specific infor
mation on growing plants in various 
media under different conditions. Full 
explanations and diagrams are given on 
the construction of tanks or other con
tainers for the plants, methods of giving 
the nutrient solutions, methods of aera
tion, illumination, and other details. A 
chapter is devoted to plant growth sub
stances or hormones and other special 
chemical substances that might be used 
to produce unusual effects on the plant. 
The discussion on diseases, parasites, 
and other factors that may adversely

affect the growth of the plants will help 
the grower prevent or overcome many 
of the troubles that are likely to arise. 
The final chapter in the book deals with 
specific formulae that may be used to 
make up the nutrient solution.

The authors have sought to present 
the subject matter in as clear and non
technical a manner as possible. Con
sidering the complexity of some of the 
points they had to cover, they have suc
ceeded very well. They have apparently 
drawn upon their own experience in 
growing plants in culture solutions, and 
as a result, the book has a very practical 
turn. Anyone interested in growing 
without soil will find the book helpful 
and instructive.

Better Plans Increase Income from Farm
(From page 14)

livestock, and the remainder in equip
ment, feeds, and supplies.

Other important factors coming from 
the study were that dairy sales per 
cow should be around $150, with a pro
duction of at least 5,000 pounds of milk 
per cow, and the amount of grain fed 
between 1,200 and 1,500 pounds per 
animal. As regards diversification, the 
amount of time spent on enterprises 
other than the dairy gave the highest 
income when not exceeding 45 per 
cent. When from 28 per cent to 45 
per cent of time was spent on other 
enterprises, labor incomes jumped from 
$571 to $1,116, but when exceeding 50 
per cent it dropped back to $763. Two 
other factors, namely, milk sold as fluid 
milk and a volume of business of $5,000 
and over, resulted in higher labor in
comes.

In any given area, the farmers who 
make the greatest financial success are 
the ones who organize and operate their 
farm business in such a way as to take 
advantage of the factors which are sub
ject to their control. Although but

few farmers can so organize and oper
ate their individual business as to excel 
in all these points, most farmers can 
make considerable improvement in at 
least some of the important factors.

It must also be borne in mind that 
a general knowledge of soils and soil 
types is of great importance in farming. 
There are five major groupings of soils 
in the county, and these are covered 
by the Worthington, Hollis, Calais, 
Hermon, and Rough Stony land groups. 
Their requirements as to plant food 
vary as do the soils themselves. The 
Worthington, being productive, good 
grassland requires lime, phosphorus, 
and potash, while it is not economical 
to supply too large amounts of these 
minerals to the Hollis which is low in 
productivity. The Calais and Hermon 
groups, like the Worthington, also re
spond well to lime, phosphorus, and 
potash. It is best that rough stony land 
be returned to reforestation. Whether 
it is Caledonia County or Vermont as 
a whole, agriculture can greatly benefit 
from these farm surveys and analyses.
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Agronomic Problems of the South
(From page 10)

quick tests in general. Earlier in this 
paper it was indicated that there was a 
great need for information relative to 
the fertilizer needs of soils under a vast 
number of conditions not represented 
by the usual field test. The soil chemists 
may render an extremely valuable serv
ice through the development of really 
reliable quick-test methods to determine 
fertilizer needs on various soils and for 
various crops not now represented by 
field tests. Reliability of such tests must 
be beyond reasonable doubt. Farmers 
now use from $12,000,000 to $20,000,000 
worth of fertilizer in each of several 
southern States. Fertilizer practice that 
involves such huge sums of money must 
be on as firm basis as possible. Farmers 
should not be the victims of poor judg
ment and bad advice based on faulty 
methods.

While we are still talking about fer
tilizers and soil amendments in general, 
it might be profitable to discuss briefly 
several questions relative to the leach
ing of fertilizers. It appears to be gen
erally assumed that certain nitrogenous 
fertilizers are quite readily leached 
from soils, and that most nitrogenous 
fertilizers may be leached fairly easily. 
Accumulating evidence indicates that 
on certain soils the danger of leaching

is almost nil, even if nitrates are used. 
On the other hand, on sandy soils and 
in humid climates, nitrogen losses from 
leaching may be severe. There is some 
evidence that indicates considerable loss 
of mineral elements by this means also. 
But there is no great amount of avail
able information relative to losses of 
nitrogen by leaching, under field condi
tions. In connection with the mineral 
elements, there are but few carefully 
conducted, convincing experiments to 
show the extent of leaching losses. In 
most cases, southern farmers apply more 
phosphoric acid than is removed in the 
crop.

Joint Responsibility

In the case of truck farming, many 
times more mineral elements are ap
plied than are removed in the crop. Is 
there a single agronomy department in 
the South that can present a clear-cut 
picture of the final disposition of ap
plied mineral fertilizer elements ? How 
much of such material is lost by erosion ? 
How much of it is lost by filtration into 
the subsoil ? How much of these losses, 
if any, may be prevented by different 
and better cropping systems? When it 
is recalled that millions of dollars are
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spent annually for fertilizers in the 
South, it immediately becomes apparent 
that these types of questions are perti
nent.

If the question be asked, What is 
the object of land preparation?—both 
the soils men and the agricultural engi
neers would probably feel that it is 
their job to answer this question. The 
chances are good that neither has a good 
answer. Is the same type of preparation 
needed on sandy soils as that which may 
be necessary on the clay loams and 
clays? Who knows what soil structure 
is best for biological activities and the 
production of plants under a given set 
of conditions ? Why do some soils erode 
much more rapidly than others, even 
though the slope and cover may be iden
tical? Is this difference in erodibility 
due to structure alone, or is it due to a 
difference in organic content, or both? 
If due to a peculiar soil structure, could 
such a structure be changed by practical 
means? What are the objects of culti
vation? What is accomplished by the 
cultivation of a crop beyond weed con
trol? May we not devise methods of 
planting and cultivation that will re
duce the labor charge against some 
southern crops which now have a high 
labor requirement? All of these are 
subjects worthy of the best effort of 
the agronomists, and if need be, the 
agricultural engineer, cooperating. Pos
sibly it may be turned around and the 
burden of responsibility placed jointly 
on these two groups of people, since 
neither one alone has the training, the 
background, and experience to handle 
these types of projects satisfactorily.

The Pasture Problem

A large percentage of the farms in the 
cotton belt of the South are without im
proved pastures. Real pasture land oc
cupies a very small percentage of the 
land in farms. In recent years, there 
has been a steady increase in the interest 
in livestock and in pasture production. 
Unfortunately, the agronomists have 
done but little in the interest of pasture 
development. To he sure, there are a

few pasture experiments, but there is 
only limited information relative to the 
subject that is known to be applicable 
over a wide range of soil conditions. 
In the main, the pasture problem in 
the South hinges around the mainten
ance of nitrogen. The chief pasture 
problem, therefore, will deal with le
gumes suitable for pastures under south
ern conditions. Many southern soils are 
so poor that they will probably produce 
pasture plants with such a low mineral 
content that animals will suffer from 
mineral deficiencies when grazed on 
these lands. The agronomists should de
termine the limit of these areas and find 
the necessary correctives for such lands, 
if direct mineral feeding does not solve 
the problem.

Which Legumes to Use

The limited work that has been done 
on pastures has already developed some 
real research problems. May there be a 
combination of legumes that will last 
through both summer and winter? Such 
a combination would make an ideal hog 
pasture. What combination of legumes 
and grass will make the best pasture? 
Can there be found a summer-growing 
legume with a winter grass, or may this 
be reversed to have a winter legume 
and a summer grass? Regardless of the 
angle from which the problem is at
tacked, the main questions to be solved 
relate to the production of the legume.

Then, there is the question of cer
tain smothering crops like hop clover. 
These may appear to be very desirable, 
but when the severe smothering effect 
of such a crop is observed, one might be 
led to question whether hop clover is 
desirable in a pasture. At the present 
time, white clover appears to be the 
best legume for pasture production. On 
what soils will it grow well? What 
treatments are necessary on soils where 
it does not naturally do well ? On what 
soils will it need lime? What strain of 
white clover is best? Can good pastures 
be made on common southern uplands? 
If so, what plants will be used? Will 
it be better to try to produce temporary
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pasture plants on uplands than to try to 
depend on permanent pastures? Is 
drought more severe in its effects on per
manent pastures or temporary pastures 
on uplands?

At the present time, permanent pas
tures are much more prominent than 
temporary pastures. The effect of severe 
drought on permanent pastures is well 
known, and when livestock farmers 
have their pastures so badly burned by 
drought that they must resort to buying 
feed to tide them over the distress 
period, they well remember it. How 
far may temporary grazing crops be 
supplied to carry livestock through such 
drought periods when the permanent 
pastures are burned out? Experiments 
in management on the Black Belt Sta
tion in Alabama indicate that this is 
one of the most important fields of ex
perimentation. All these kinds of pas
ture problems must be tackled by the 
agronomists, if a foundation is to be 
laid on which the animal husbandmen 
may build a reasonably profitable live- 
stock-production program in the South.

In all probability, the greatest oppor
tunity for service by the agronomists of 
the South lies in the field of plant breed

ing. Aside from a great deal of breeding 
work done on cotton, plant-breeding 
operations by the several experiment 
stations have been rather limited in 
scope until the last few years. Recently, 
a few of the southern stations have 
started rather extensive plant-breeding 
programs; however, the field has 
scarcely been touched. Some of the 
needs that might be met through the 
operations of the skilled and well- 
trained plant breeder are listed in the 
following paragraphs.

In the' southeastern States, vetch, 
Austrian peas, and crimson clover are 
common winter cover crops. These are 
now planted to the extent of some 45 
or 50 million pounds of seed annually 
in the three States of Georgia, Alabama, 
and Mississippi. Vetch and Austrian 
peas are both subject to a number of 
destructive diseases. If disease-resistant 
strains of either of these, or both of 
these, were available, the winter cover- 
crop program could be put forward 
more rapidly than it is moving at this 
time. Neither vetch nor Austrian peas 
is a good seed producer. Many millions 
of pounds of seed are bought annually. 
The necessity of buying seed and the
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scarcity of cash with which to buy seed 
are factors that operate seriously against 
the expansion of the use of these two 
crops for soil cover and improvement. 
If there were available in the South a 
strain of vetch or Austrian peas that 
was highly resistant to disease and pro- 
duced seed freely, the winter cover-crop 
program in the South could be made 
very much more effective and extensive 
than it is. Crimson clover is fairly well 
adapted to much of the southeastern 
States. It would be a much more valu
able crop if it had a considerable per
centage of hard seed, which would en
able the grower to use it without the 
necessity of reseeding each year. A crim
son clover strain that matured earlier 
than the common variety would be 
highly desirable.

Common lespedeza is found on a 
wide range of soils throughout the en
tire southern States. Among its weak
nesses are its slow growth in early spring 
and its small root system. It might be 
a more serviceable crop if it had more 
hard seed. If some plant breeder will 
produce a much more vigorous strain of 
common lespedeza, and especially a 
strain with more vigorous root system, 
the possible value of such an improved 
strain would be difficult to forecast. Les
pedeza sericea is a crop of considerable 
promise, but as long as farmers must 
grow a strain with a high tannin con
tent, the crop will not be as valuable 
as it could be. The plant has a tendency 
to shatter its leaves very easily. It is 
also a little coarse. Why can’t some 
energetic plant breeder develop a strain 
of Lespedeza sericea that has fine stems, 
that holds its leaves well, and that has 
a low tannin content?

'Common Pasture Grasses
Among the grasses, Dallis and Ber

muda are the most common in pastures 
in the South. At the Georgia Coastal 
Plains Station, breeding work is under 
way to secure an ergot-free strain of 
Dallis grass and an improved strain of 
Bermuda grass. Even a casual inspec
tion of the work under way at the Sta

tion indicates the almost unlimited pos
sibilities for improvement in these two 
varieties of pasture grasses.

The quality of bluegrass as a pasture 
plant is well-known throughout the live
stock-producing areas above the Cotton 
Belt. The crop does not do well in the 
greater part of the area. Is it too much 
to hope that the plant breeder could 
secure a strain that could be grown 
much further south than bluegrass is 
now supposed to be adapted? If blue
grass could be added to the other pas
ture grasses, more rapid improvement 
in pasture in the Cotton Belt could be 
effected.

Need New White Clovers
In the light of existing information, 

white clover is the most promising le
gume for pasture development in the 
South. The crop will stand severe cold 
and is adapted to a considerable range 
of soil and climatic conditions. Plant 
breeders interested in pasture develop
ment should find in white clover a crop 
that challenges the best that is in them. 
By the latter part of May, due to heat 
or drought or to both of these, white 
clover usually disappears from pastures. 
This is particularly true on upland. In 
moist positions, white clover may per
sist through a good part of the summer. 
This leads to speculation as to the possi
bility of discovering strains sufficiently 
resistant to drought and hot weather to 
enable them to grow throughout most 
of the summer months. The crop does 
best on lands that are only slightly acid. 
May not acid-tolerant strains be found? 
An acid-tolerant strain of white clover 
might extend its use over countless thou
sands of acres of land that would need 
to be limed for the usual strains of 
white clover.

There are already several existing 
strains of this plant, but it is quite prob
able that the possibility of improvement 
through selection and hybridization has 
scarcely been touched. Since the main
tenance of nitrogen is fundamental in 
the maintenance of southern pastures, 
and since white clover has a growing
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season that fits in well with the present 
pasture program of a legume and a 
grass, the potential value of this crop 
in southern pastures can scarcely be 
over-estimated.

Peanuts now occupy a large acreage 
in the southeastern States, and the im
portance of the crop is increasing. But 
little work has been done on peanut 
improvement except at one or two ex
periment stations. The possibility of 
increasing the yield through plant selec
tion and hybridization has scarcely been 
touched. Most kinds of peanuts are sub
ject to a number of diseases. Few of 
these diseases can be economically con
trolled by application of chemicals. 
Might not the plant breeder provide 
disease-resistant strains of peanuts, just 
as we now have wilt-resistant cotton, 
rust-resistant wheat, etc.? Some va
rieties of peanuts produce a high per
centage of “pops.” Is it too much to 
expect that some plant breeder might 
take an otherwise desirable variety of 
peanut and increase the production by 
breeding for freedom from “pops?” 
Some of the best varieties of peanuts 
have too long a growing season to fit 
into a farm program near the upper 
limits of the Cotton Belt. The so-called 
Alabama or North Carolina runner is 
in this class. If some plant breeder 
could produce a high-yielding strain of 
this type of peanut that would mature 
3 or 4 weeks earlier than the strains 
now being used, the area suitable for 
producing peanut-fed hogs could be 
greatly extended.

Peanuts for Oil?
In certain sections, soybeans are be

ing grown chiefly for their oil content. 
Is it not possible to produce a high- 
yielding strain of peanuts with a high 
oil content that would enable southern 
farmers to grow peanuts for the oil con
tent, just as some Corn Belt farmers are 
now growing soybeans for oil? A con
siderable part of the southern peanut 
crop is harvested. Where runner pea
nuts are harvested, farmers lose from 
15 to 20 per cent by having them

stripped off in the soil when the plants 
are plowed up. To be sure, these shat
tered peanuts may be salvaged by hogs. 
There are thousands of tenants who do 
not have hogs with which to salvage 
these peanuts. A non-shattering strain 
would increase the value of harvested 
peanuts under these conditions to the 
extent of possibly covering the cost of 
production.

Oats - Corn - Cotton
The so-called rust-resistant varieties 

of oats, like Texas Rust Proof, have 
but little rust resistance when planted 
near the Gulf Coast. Frequently, farm
ers in areas within 100 miles of the 
Gulf Coast lose their oats entirely be
cause of rust damage. The production 
of a high-yielding strain of oats that 
would be resistant to rust under these 
conditions would be a very valuable ad
dition to the crops available for use on 
thousands of farms. Oats are frequently 
subject to lodging under the weather 
conditions existing in the South. A 
strain with a straw sufficiently stiff to 
stand up under southern thunderstorms 
would be highly valuable.

There might be listed a number of 
problems in connection with breeding 
corn for the southern States. One of the 
most important is the production of a 
high-yielding variety with shuck cover
ing that is long and tight enough to 
protect the ear from the ravages of 
weevils and ear worms. Superior-yield
ing strains or hybrids cannot make 
much of a showing on land that pro
duces, say, 15 bushels per acre. Where 
high yields are possible, there is great 
need for better-yielding kinds of corn.

The most important cotton-breeding 
problems involve improvement of qual
ity, yield, and disease resistance. It has 
taken the cotton breeder many years to 
combine high yield with good quality. 
However, much progress has been made 
along this line in recent years. Yet, 
there remains much to be done. This is 
particularly true in areas where cotton 
wilt is severe. There is room for much 
improvement in the quality of the
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wilt-resistant strains and varieties now 
available. The plant breeders are still 
struggling with breeding methods in 
connection with wilt resistance. Appar
ently, there may be a number of strains 
of wilt. If there are not a number of 
strains of wilt, then it appears that a 
given strain may act differendy in dif
ferent soils and at different fertility 
levels.

The plant breeder has found more or 
less difficulty in uniformly inoculating 
soils with wilt organisms. How far do 
the different fertility levels influence 
susceptibility to wilt? How far do ade
quate amounts of the common plant 
nutrients, particularly potash, affect 
susceptibility to wilt? To what extent 
might strains of cotton be developed 
that are resistant to the seedling dis
eases that frequently injure the stands 
of cotton? There appear to be almost 
unlimited opportunities for the improve
ment of cotton along the general lines 
indicated by these suggestions and ques
tions.

An Improved Farm  Program
The agronomists may not realize it, 

but on their shoulders may rest the re
sponsibility for building an improved 
farm program for the South. It is not 
enough for the specialists to turn out 
isolated pieces of research and leave the 
application of such results to someone 
else. When research findings are given 
to the public, the researcher who is most 
valuable is the one who can see clearly 
where his results will apply and goes 
about teaching the public where and 
how they may be applied. However, 
the agronomist should avoid becoming 
a “promotionist.” It is unfortunate 
when we feel that it is up to us to 
“push our line.” As specialist in 
agronomy, the best service is rendered 
when the worker is familiar enough 
with the farm problem to help work 
his findings into the farm program 
where he serves. If he does not, who 
will ?

As a final topic, let me discuss 
briefly a subject that is not agronomic,

but that is of interest to all agronomists 
in particular and to all agricultural 
workers in general. It is necessary to 
scan only a few advertisements to find 
cases where either an individual, a firm, 
or a corporation is advertising some kind 
of seed or some kind of fertilizer in a 
way that is misleading to the prospective 
purchaser. In these instances the fer
tilizer and seed advertisements com
pletely ignore recommendations of ex
periment stations. Through extensive 
advertising the attempt is made to in
duce farmers to use fertilizers and ma
terials that are unsatisfactory both as to 
the ratio of the elements and the 
amounts applied. Seed advertisers make 
extravagant and unsupportable claims 
as to the yield and the quality of the 
crop that can be made by planting the 
particular variety that they have to sell.

After large amounts of public funds 
have been spent in the interest of agro
nomic experiments to determine the best 
variety of a given crop or the best fer
tilizer practice for farmers in an area 
or in a State, the agronomists in par
ticular and all agricultural workers in 
general should feel a responsibility to 
counteract the effect of false and mis
leading advertising by those who may 
have seed or fertilizer for sale which 
does not fit in with the program for a 
given area or State. Fortunately, the 
amount of such bad advertising is 
small. Nevertheless, it should be our 
responsibility to try to protect farmers 
against those people who apparently 
have little or no interest in the welfare 
of the consumer, but appear rather to 
take the attitude that let the buyer be
ware.

This incomplete list of agronomic 
problems indicates that the agronomists 
who serve best in the South in the fu
ture will put much less emphasis on 
cotton than they have in the past and 
will put increasing effort into the devel
opment of a feed, forage, and pasture 
program on which may be based an 
increased production of livestock with 
which to balance the South’s cotton 
crop.
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Watermelons Bring Cash to Mississippi

(From page 20)

Liberal fertilization of watermelons 
with a high analysis fertilizer is essen
tial to high yields of quality melons. 
A survey conducted among Mississippi 
producers in 1939 showed that the ma
jority used a 4-8-8 or 6-8-8 fertilizer and 
applied from 400 to 500 pounds per 
acre. Some of the growers used 600 
to 800 pounds per acre. The fertilizer 
is applied at the time the land is bedded.

The melons are planted in hills 10 
feet apart and in rows 10 feet wide, 
giving 440 hills per acre. For early 
production, growers make an early 
planting and then a second planting 
about 10 days later in the same hills, 
so that if the first planting should be 
killed or seriously injured by frost the 
second planting will be coming on and 
less time is lost.

Six to eight seed are planted to the 
hill and covered with about one-half 
inch of soil. After the seedlings have 
developed their first true leaves, they 
are thinned to one plant per hill. To 
prevent injury to the root system, the 
surplus plants are cut off above the 
ground with a hoe or knife.

Shallow cultivation is practiced to 
avoid injury to the shallow, extensive 
root system of the watermelon. The 
first cultivation is usually relatively 
deep to induce lateral root penetration 
and to facilitate penetration of water. 
Succeeding cultivations are shallow and 
farther away from the plant. When the 
vines meet in the center of the row, cul
tivation ceases. Moving the vines, 
except the tips, to permit cultivation 
does more harm than good. It de
stroys blossoms, drives away bees which 
pollinate the blossoms, and bruises the 
stems.

Grade While Growing

The most successful producers prune 
to obtain the largest possible number 
of No. 1 melons. They remove ill
shaped or otherwise inferior melons 
as soon as detected and try to leave the 
first two perfecdy shaped melons that 
come on the vine. As these two ap
proach maturity, two more well-shaped 
melons may be left on the vines to pro
duce a second crop.

Most Mississippi pro
ducers grow from 2 to 4 
acres of melons as part 
of a well-balanced system 
of farming. With an 
acreage in keeping with 
the size of farming oper
ations, the crop can be 
cultivated, harvested, 
and marketed with the 
regular farm supply of 
labor. There were quite 
a number of farms in 
1939 that had 8 to 10 
acres in watermelons, 
and one grower planted
1,000 acres.

Proper harvesting,  
careful handling, correctIn  M ississippi they grow them  two to  a vino* 1 ,0 0 0  to  tli© acre*
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grading ,  and proper 
loading are important.
Experienced growers can 
readily tell when melons 
are ripe. The stems are 
clipped, not pulled, from 
the vine, and 1% to 2 
inches of stem are left on 
each melon. The melons 
are usually hauled in 
trucks rather than wa
gons to reduce danger of 
bruising. The insides of 
the truck bodies are 
padded and the floors 
bedded with straw or 
hay to prevent scarring 
or bruising in hauling.
All melons are placed 
lengthwise, never on end, and stacked 
not more than three layers deep.

The melons are graded into two 
grades: grade No. 1 and unclassified. 
Grade No. 1 melons are over 18 pounds, 
shaped true to variety, free from disease, 
scars, bruises, with not over one-half 
inch hollow heart.

The No. 1 melons are usually graded 
further according to sizes, 18 to 22 
pounds, 23 to 26 pounds, 27 to 30 
pounds, 31 pounds and up. Cars are 
usually loaded with the same size 
melons as they can be stacked in layers

more easily, carry better, and look more 
attractive. Most growers guarantee a 
three-point pack, which means that 
each melon touches the melons on each 
side, and melons in alternate layers are 
placed to break the points between 
layers. The top layer of melons is 
labeled.

The inside walls of cars are padded 
with straw and corrugated pasteboard 
and the floors strawed to prevent bruis
ing. All melons are government in
spected which facilitates sales and pro
tects both buyers and producers.

Potato Fertilization in Michigan
(From page 22)

it is believed a decrease in yield as a 
result of fertilization is not a common 
occurrence.

Summing up the results of experi
ments covering a 14-year period shows 
that from 500 to 600 pounds of fertilizer 
of the grades recommended are as 
much as can be applied advantageously 
under average conditions of soil, cli
mate, and price range for both potatoes

and fertilizer. In a very favorable sea
son, or with a higher price range for 
the crop, a heavier application of fer
tilizer may be made.

The typical potato soil in Michigan 
is not a soil with high moisture-storing 
capacity. This fact accounts in part for 
the modest quantity of fertilizer recom
mended and leads to the correct con
clusion that on some of the more mois
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ture retentive soils, a somewhat larger 
quantity of fertilizer may be profitably 
applied.

When the tests were started in 1923, 
equipment for applying fertilizer in 
definite positions with relation to the 
seed piece was not available, and appli
cations were broadcast and incorporated 
with the soil as the land was fitted for 
planting. Some attempt was made in 
1924 to utilize the fertilizer attachment 
on the planters owned by cooperating 
farmers. Although these preliminary 
tests indicated the advantage of having 
the plant food near the seed piece, the 
equipment was so unsatisfactory that 
no more machine-placement trials were 
made until 1931, at which time a series 
of experiments involving six different 
placements were undertaken in cooper
ation with the National Fertilizer Asso
ciation and the Division of Soil Fer
tility of the Bureau of Chemistry and 
Soils. After 2 years the Bureau of Agri
cultural Engineering replaced the Na
tional Fertilizer Association as a co- 
operator, and the tests were continued 
for 6 years. In order that additional

studies on fertilizer placements could 
be made in other sections of the State, 
the soils department purchased the ex-, 
perimental planter used in 1931 and 
1932 and has carried on trials inde
pendently since that' date.

The results of all these studies have 
supported a generally accepted conclu
sion that fertilizer placed in bands about 
2 inches away on both sides of the seed 
piece, and on a level with it or slightly 
deeper, gives somewhat better results 
than fertilizer placed in other locations. 
Fertilizers so applied frequently has
tened sprout emergence, while plant 
food mixed with the soil around the 
seed piece caused delay in appearance of 
the sprouts above ground.

Potato growers planting such small 
acreages that the owning of a planter 
with fertilizer-placement attachment is 
unwarranted may advantageously apply 
the plant food with a fertilizer attach
ment on the cultivator at the time of 
first cultivation, according to results 
of field trials covering a period of 4 
years.

So Did Lot’s Wife
(From page 5)

continually flow from your hillsides and 
your mountain tops into their stagnant 
and putrescent depths. Tell them, those 
drivelers one and all, of whatever name, 
whether in church or state, who with 
their strategies and servilities and com
promises and hypocrisies and apos- 
tacies affect to monopolize soul-saving 
and freedom-saving and world-saving 
exclusively to themselves, tell them 
that you, too, have something to do 
in this great work, and God granting, 
you of the farm are ready manfully to 
perform it.* **

Speaking up mildly from his post 
near the fire, our considerate host, him

self a teacher at a local college, said as 
he marked a place in the copy he held: 
“Friends, I wish to read a little excerpt 
from a report by the editor after he 
visited the commencement of 1857 at 
Antioch college, as follows:

“ ‘With one hundred and fifty thou
sand dollars worth of buildings on a 
site which was a wheat field five years 
ago, located in the finest part of Ohio, 
and crowded with students from all 
parts of the Union, Antioch is at once 
promising and imposing. It was the 
magnetic power of President Mann that 
insured its career of prosperity. At the 
commencement twelve young gentle
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men and young ladies received the 
equal honors of the institution, reading 
essays and delivering orations equal to 
any of the graduates of Cambridge 
and Yale. The ladies in particular read 
their vigorous essays with a self-posses
sion and modesty combined that dis
pelled all prejudice against college-bred 
women as the sun dispels the mist of 
morning. A more loyal and devoted 
band of brothers and sisters could not 
be found. They had read all their 
parts to each other, delivered them to
gether in the woods and in their rooms, 
giving mutual aid for each other’s im
provement. Among those present were 
Governor Salmon P. Chase, Rev. Doc
tor Bellows, and Rev. Gannette of 
Boston.’ ”

UR HOST added that one of the 
strong points of early agricultural 

journalism seemed to be a faith in higher 
education and a lofty idealism that may 
or may not be as typical of trade jour
nals at present. To which our adver
tising agency friend slyly injected the 
remark that perhaps the colleges adver
tised more freely then than they do 
now and deserved editorial support 
thereby.

“May I intrude with feminine com
mentary?” queried one of the women 
guests, selecting a piece from the Home 
Circle of August, 1857. She read with 
charming naivete: “ ‘Of all modern im
provements in dress we look upon 
hooped skirts as the least to be criticised 
and the last to be discarded by a ma
jority of our women. They are health
ful, comfortable and convenient; and 
always, when due regard is paid in 
their dimensions to height and contour 
of the figure, most decidedly becoming. 
Abused, we suppose they will continue 
to be; and ridiculed by men of coarse 
instincts and small brains. But a 
woman of good sense with an ordinary 
share of moral courage will find in this 
no objection—feeling it to be simply 
none of their business!  ”

“Ah, but here is another piece worthy 
of a place next to yours,” rejoined a 
young matron in the corner, leaning for
ward to scan the dim type under a 
better light. “It is called Spring Care 
of Children and here are two paragraphs 
for all of us to heed:

“ ‘Many ladies who are excellent 
helpmeets to their husbands in looking 
after the care of chickens, calves and 
lambs in the spring, fail to take proper 
care of their children. In the latter 
days of winter lighter clothing should 
be made ready to meet the demand, so 
that the darlings need not go uncom
fortable a single day. I have many a 
time on these suddenly hot days seen 
the girls trudging along a mile from 
school, with red hot cheeks and burn
ing heads under a quilted hood, with 
quilted skirts and woolen stockings to 
increase their lassitude; the boys swel
tering under red flannels that prick and 
burn, with heavy jackets and caps, are 
fevered up to any degree of rudeness 
and mischief. We must not expect too 
much of the impulsive excitable nature 
of childhood. We should at least not 
make too heavy draughts on their amia
bility and patience. The children have 
trials enough, which we, with youthful 
feelings fading away, too often fail to 
appreciate.’ ”

HEARING chuckles in the opposite 
corner, we found a sage economist 

giggling at what he perceived to be early 
echoes of agricultural adjustment doc
trine blended with soil conservation. 
“The editor says that the cry of the 
Fifties is for land, land, and more land. 
He advises farmers to work less land 
with better culture. This ceaseless de
mand for more acreage to till is termed 
by him Agromania. He says it leads 
to nothing short of deterioration of the 
soil, diminution of the crops, and de
moralization of the farmer. He says in 
conclusion, ‘No man has the right to 
sprawl himself all over the county just 
to exclude somebody else. This miser
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able plowing, worse seeding, shilly
shally cultivation, and trusting entirely 
to Providence not only never pays but 
is moreover a wicked profanation of 
the benevolence of God, whose promise 
that the harvests “shall not fail’* was 
made alone for the assurance and com
fort of such as are obedient to his 
natural laws.’ ”

A N D  just beneath his editorial are 
JiSL  quotations from the Patent Office 
reports which contain at least one aston
ishing statement for people to use 
when the continent was just opening 
to settlement.

“When first visited by Europeans a 
large part of the soil of our territory 
was charged with abundant humus and 
earthy phosphates, the accumulation of 
ages from primitive forest decay or ani
mal remains. It is an open question 
whether there was not more absolute 
wealth invested in our soil in fertilizing 
matter at the time Columbus discovered 
America than there is at present above 
the surface in improvements and in
vestments made by man.”

“Well,” said an extension soil ex
pert, in answer to this thought, “I hon
estly think there was more truth in that 
funny idea than we want to admit— 
and in some counties of my State, we 
surely have lost more wealth from the 
soil than men have created above 
ground. I did not appreciate that pio
neers ever worried much about their 
land fertility, but maybe the best farms 
today are handed down by fellows who 
subscribed to that old paper.”

A lawyer who was interested in world 
affairs gleaned a titbit from the Foreign 
News of the late fifties. “It has a queer 
parallel with the situation we heard 
so much about this year. The news 
item says ‘The Polish insurrection keeps 
gaining ground and the European pow
ers are all taking a hand in the matter. 
Uncle Sam has been invited to dip his 
spoon in the porridge, but the Sec
retary of State answered that under no 
circumstances could we depart from the 
doctrine of non-intervention.’ ”

From that peek into the memories 
of other decades so long vanished, our 
company learned that men and women 
remain much the same through the 
haze of the years and the mists of time. 
Some of them learned for the first time 
that rural folk and their leaders enjoyed 
good literature and appreciated excellent 
music, set good tables, prized rare deli
cacies, and admired fine pictures and 
fruitful gardens. They learned that the 
farm leaders traveled considerably, even 
to New York and Washington betimes, 
and a few went abroad and sent home 
long letters with accounts of foreign 
scenes and noble buildings. They saw 
clearly that the writers of the humblest 
letters used precise diction and excellent 
spelling, or at least the editor made 
them seem that way. Many of them 
praised collegiate culture beyond the 
dreams of a wilderness life, bravely re
solving at any rate to lay such a sturdy 
foundation for education that the gen
erations to come would profit by their 
foresight.

HANDS that originally clasped those 
tattered files and read the closely 

typed pages by dim and flickering lights 
are the hands that rocked the cradle and 
broke the sod so that a life of freedom 
and enterprising zeal would become our 
birthright. Their principal obstacles 
were mechanical and physical ones, 
while ours are spiritual and mental. My 
wish is that when the next generation 
scans the files perused by this one, they 
will see some evidence therein that 
man has steadily pulled ahead in his 
courageous belief in America and its in
stitutions. If we reflect bitterness and 
defeat or shed the salty tears of misery, 
we shall deserve no better fate than Lot’s 
wife. It is no good to look backward 
unless we propose to go forward, armed 
with some faith and some hope, open- 
minded, persistent, and loyal—sure of 
our goal because we had such splendid 
traditions to guide us in the family rec
ords and the public files.



J l ^ a ^ t u r ,

WAimue<£
WHO YA SHOVIN’P

A small boy was hurrying to school, 
and as he hurried, he prayed, “Dear 
God, don’t let me be late—please, God, 
don’t let me be late.” Then he hap
pened to stumble and said, “You don’t 
have to shove.”

“Now let’s talk about you, shall we?” 
said the pretty film starlet.

“All right, dear!” replied her admirer. 
“Well, then, what does a young man 

like you see in a girl like me?”

Mama Mosquito: “If you children are 
good, I ’ll take you to a Nudist Camp 
tonight.”

Aunt Jemima was brought into court 
one day for unmercifully beating her 
“orneriest” child. The judge after giv
ing her a severe lecture, asked if she had 
anything to say.

“Jes one thing, Jedge. I wants to ax 
you if you was ever the parent of a 
puffectly wuthless culled chil’?”

“Twin beds are all very well,” said 
the blushing bride to the salesman in 
the furniture department, “but there is 
no use buying them until we get the 
twins.”

Teacher: “Johnny, can you define 
nonsense ? ”

Johnny: “Yes, teacher—an elephant 
hanging over a cliff with his tail tied to 
a daisy.”

The doctor was questioning the new 
nurse about her latest patient. “Have 
you kept a chart of his progress?”

The nurse blushingly replied, “No, 
but I can show you my diary.”

The guest’s nose was exceptionally 
large, and father had noticed Willie 
staring at it. Expecting the boy to make 
some frank and outspoken comment, he 
gave him a disapproving glance.

“That’s all right, dad,” came the re
assuring response. “I ’m not going to 
say anything. I ’m just looking at it!”

Notice in a Mississippi Newspaper— 
Absolutely no more baptizing in my 
meadow. On the past two Sundays 
good Christian people have left my gate 
open and before I chase my cows all 
over the county again, all sinners can 
go to hell.

The peddler knocked at the door and 
started his sales talk with the statement 
that “I ’m out scratching for a living.” 

“Sorry, but I don’t itch,” vowed the 
woman of the house as she slammed the 
door.

A BAD CASE, TOO
“There’s only one thing wrong with 

me, Blondie. I ’m color-blind.”
“You-all sho’ mus’ be, Mistah.”

A girl doesn’t have to watch the 
speedometer to know what her boy 
friend is driving at.

“Pick ’em fat, boys,” advises a man 
who claims to know. “It’s a lot easier 
to live with 200 pounds of curves than 
with 100 pounds of nerves.”
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Kidding Ourselves?

1Q EFO R E we continue to kid ourselves another year, let’s consider 
Washington and Lincoln, who are always food for thought in 

February. Because we are reading so much war news and political 
forecasts, it behooves us to examine “veritas” or veracity and its effect 
on personal behavior and the public mind.

George Washington is particularly 
venerated because he stood for truth. In 
spite of the cherry tree story which is 
shadowed with considerable doubt, the 
Founder as a Virginia gentleman of 
probity stands unchallenged, and he is 
thought of almost as a synonym for 
truth itself.

In my own mental meanderings it 
seems to me that we should be fair to 
him on that score, or else be unfair to 
ourselves. For I think it would be 
saner to say that General Washington 
was human and probably as open to 
error as we are. Therefore, let’s amend 
the rather Pollyanna kind of venera
tion for him in respect to his veracity. 
Let us say instead that Washington

never deliberately told a falsehood, but 
that he may have been as shy of the 
real facts in the case as we are when we 
take too much for granted. Thus mis
guided, Washington may have told half- 
truths to his colonial cronies. He may 
have allowed Martha to kid the children 
about Santa Claus or relate the stork- 
and-baby wheeze sometimes in a pinch.

A BRAHAM LINCOLN, on the other 
X J l hand, was a human paradox when 
it comes to veracity. With a backwoods 
background and a pioneer instinct for 
teaching by exaggeration, Lincoln is 
fondly recalled for his burlesques on the 
facts. Carl Sandburg repeats some of 
these typical instances of prevarication.

3
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Once Lincoln told a bragging Illinois 
farmer that in Kentucky the Hanks 
family grew such a bumper crop of hay 
that “we stacked all we could outdoors 
and put the rest in the barn.” Another 
time he settled a boundary row by say
ing that fences were so crooked in 
Sangamon County that a hog in trying 
to get through one always came out on 
the same side he started.

PERHAPS it was this sort of prac
tical philosophy which made Lin

coln coin the later subtle phrase, “You 
can fool some of the people all of the 
time and all of the people some of the 
time, but you can’t fool all the people all 
the time.” He was doing what the fun
sters and comic critics of our day at
tempt—to relieve us from the strain of 
forming opinions on facts we are not so 
sure of anyhow. We can be “much too 
much” serious and owly over things that 
seem as real and true to us as they 
appear distorted to others who have the 
real facts. You can often emphasize 
the truth by a whale of a lie, but you 
sometimes get into trouble trying to 
repeat for a truth something that is 
more than half cockeyed.

The older I grow the more broad
minded I become about the truth. Being 
an amateur at truthfulness, it is beyond 
my scope to define all the depths of this 
painful but alluring topic, but we can 
chaw around the edges anyhow for 
awhile.

When I was a youth of woodshed 
punishment size, it was a real torture 
when Father said it hurt him worse than 
it did me. I brooded over his anguish 
long after I was able to sit down again 
comfortably. If I had paused to analyze 
the case, it might have brought me 
doubt and disaffection. But I accepted 
his statement and conducted myself ac
cordingly. So the next time I skipped 
school or broke a window I thought of 
the dumb look of misery on my parent’s 
lineaments at my misdeeds. Therefore 
I told him nothing whatever of the inci
dent. What he did not know never rose 
to blight his life. If he found out we

both took a licking! (Washington could 
do it, but I was too tender hearted.)

This aspect of truth is often hard to 
get across. It entails choosing between 
fact and fiction for the sake of charity. 
We do so many other queer things in 
the name of charity I presume this is all 
right too. But it’s hard to swallow. My 
pet peeve is the honest-to-crudeness guy 
who insists on such withering frankness 
as to say, “You’re looking pretty thin 
and washed up. Better see a doctor.” 
(My wife resents this thing too, but it’s 
fat and dresses that count with her.)

My next best peeve is having to tell 
someone of no ability that he has sung 
well or spun a great yarn, by applause 
or raucous laughter when the farce is 
over. Or trying to smack my lips cheer
ily through a sour-dough meal and won
dering why my wife accepted the invita
tion. If Washington had to face such 
barmy situations and always stuck to 
the truth, I don’t see how he ever got 
elected president! Has that thought 
ever occurred to you when worshiping 
him for veracity?

SO FEBRUARY is a good time to 
tackle truth—the difficulty of find

ing it, the trouble we have in recogniz
ing it when we think we have caught it, 
and the further problem of how much 
we can afford to tell it when a hoax is 
better adapted to the circumstance.

To start on, let’s take a truth like 
mathematics. I guess it’s the only 
known subject besides gravitation and 
death that is not subject to human dis
tortion or contradiction. (One exemp
tion here on the resistance of mathe
matics to maltreatment would be my 
old examination papers in algebra.)

I presume we can agree that in mathe
matics there may be several ways of 
arriving at the correct answer, but that 
as a rule there is but one right answer. 
You are either right or wrong and no 
half-ways about it.

Why is mathematics not subject to 
contradiction? Other sciences often are, 
but not this one. My answer is that 
mathematics is beyond denial simply be
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cause we have defined it thus through 
the centuries and have agreed upon its 
rules and methods. We have agreed 
that a square has four equal1 sides and 
that four times four is sixteen, and 
nothing else when you are sober. Music, 
born of mathematics and mathematics 
itself are universal languages (like 
bridge whist), because we have all 
agreed to accept 
them as they are 
and not try to 
hedge on it. Even 
some kinds of 
re lig io n  have 
never en joyed 
such a status.

BU T how far 
1 may we go 

to simplify other 
truths and make 
them accepted 
facts? One or 
two exam ples 
show that most 
of our truths and 
facts are either
founded on definitions agreed upon or 
on observation and experience. (Here’s 
where the lies crop up.)

Suppose I say to you, “A farmer is a 
hard-working man.” Whereat you reply 
that a certain fellow in the country 
sleeps late and lets his weeds grow. 
Whereupon I rejoin, “If this man is lazy 
he is not a farmer.” I simply stick to 
a time-worn, well-defined principle that 
says farmers are all industrious. It’s 
like establishing the axiom that a Chris
tian is bound to be a good man regard
less of some quibbling over church dea
cons who chew tobacco. (Some strong- 
minded adherents to truth by definition 
even insist that farmers are “forgotten 
men” whenever an election comes 
along.)

Yet if I hang onto my defined truth 
about farmers and you stick to your own 
observed truth about farmers, would you 
call us both liars? You see our diffi
culty more clearly perhaps if it be as
serted that a professor, a writer, or a

congressman is a hard-working man. 
These groups have not succeeded so well 
as farmers in fixing hard work as a 
definition of their calling. My friend 
who is a professor would insist that it 
is true, and I as somewhat of a writer 
would accept that part gladly, but we 
would disdain to trade our truths. Each 
of us would, however, find plenty of

cases of lazy con
gressmen. You 
see, old observa
tion steps in here 
to make both of 
us doubtful of 
any sw eeping 
conclusion out
side of our own 
realm.

But observa
tion is about as 
tru stw orth y  as 
Hitler or Stalin. 
And i t  o ften  
leads us about as 
far from  the 
truth. Although 
it doesn’t take a 

course in psychology to prove the tricks 
that observation plays with truth, I re
call reading1 about a convention of psy
chologists where this was well proven.

Not far from their hall a mass meet
ing was in progress. The psychologists 
arranged to have a clown chase a China
man into this meeting, shoot at him, 
and chase him out again. At once they 
got fifty or more onlookers to jot down 
what they saw. There was not one per
son who scored a completely accurate 
picture of the actors in this sudden 
drama. Yet those people probably relied 
more or less firmly on their newspapers 
to give them reports of emergencies seen 
by men with no greater average intelli
gence than themselves.

This means to me that truth found by 
observation is clumsy and unreliable, 
and that by experiment is incomplete 
and transitory. We think we have the 
last word in radio broadcasting, but here 
comes frequency modulation and denies 

( Turn to page 47)



Balanced Fertilization 
For Apple Orchards

By M. B. D avis
Dominion Horticulturist, Department of Agriculture, Central Experimental Farm, Ottawa,

Ontario, Canada

T HE proper fertilization of an apple 
orchard is undoubtedly one of the 

most important orchard operations. It 
is one of the best means of maintaining 
a tree in good health, and without 
healthy trees, one cannot expect profit
able returns. An unsatisfactory fertil
izer programme may not only reduce 
yields, but may also destroy the ap
pearance and keeping quality of the 
resultant crop. It is incumbent on the 
grower, therefore, to study his trees and 
be in a position to exercise sound judg-

F ig . 1— Show ing two types o f  potash-defieieney 
sco rch . T h e  m arginal area  and th e lesions are 
a reddish brow n co lo u r, w hile th e  area  im m edi

ately  n ex t is an  o live green co lo u r.

ment in connection with his fertility 
problems.

Until fairly recently, much of the 
advice given to growers has been in 
the nature of rule-of-thumb recommen
dations based upon experimental evi
dence obtained, perhaps, from orchards 
located on soil types different from those 
to which the information has been 
applied.

There are at least two main factors 
which upset the possibility of ever be
ing able to take the results of any fixed 
experiment and use them as a basis for 
a rule-of-thumb recommendation for 
general application. The first factor is 
the variation in the composition and 
food content of the original orchard soil, 
and the second is the past treatment or 
history of the soils after they have come 
under the control of man.

The most important fundamental 
principle to establish in one’s mind is 
the importance of a balanced ration for 
plants; another is that as soils differ in 
their make-up so must the fertilizer 
application from district to district, and 
perhaps from orchard to orchard; an
other is that any single or two-element 
treatment over a period of time is liable 
to bring about a deficiency of some 
other element and thus necessitate a 
change in the fertilizer programme. 
Thus, given at the outset the best pos
sible soil, that is, one in which all ele
ments of plant food are present in ample 
amounts, the following treatments over 
a period of time could induce the fol
lowing troubles:

6
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cation in past years that many growers 
have been led to believe that a nitro
gen-only fertilizer policy is all that is 
necessary. This has led in many cases 
to a comparative excess of this element, 
as will be discussed later.

Fortunately, the lack of nitrogen is 
very quickly expressed by the plant in 
the form of pale-coloured foliage, small 
in size, and short growth, generally of a 
slender nature. Plants suffering from a 
lack of nitrogen never have nice dark 
foliage; the leaves are not large and do 
not exhibit scorched‘or browned mar
gins or patches as is the case with leaves 
suffering from mineral deficiencies. 
Trees suffering from an excess of nitro
gen exhibit an excess of growth, with 
large leaves at first of a dark green 
colour. Later these leaves show a puck
ering at the tip, followed by a browning 
or burning, and sometimes this brown
ing or scorching may occur on the mar
gins and spread to the center of the leaf.

Up to a certain point excess symptoms

Fig . 3 — A young twig from  a tre e  in  advanced 
stages o f  potash d eficiency. In  th is case the m ar

gins are o f  a cigar-ash  gray co lo u r.

(1 ) Continuous nitrogen applications 
could result in a potassium or even a 
general mineral deficiency.

(2) Continuous phosphorus applica
tions could result in a deficiency of po
tassium.

(3) Continuous applications of lime, 
if in the form of a carbonate, could in
duce a deficiency of iron; or if in the 
form of a sulphate might only cause 
interference with the intake of potas
sium and be responsible for the occur
rence of certain physiological disorders 
of fruits.

(4 ) Continuous applications of po
tassium over a long period might in
duce a deficiency of magnesium. This 
latter is a more remote possibility than 
the other three but could occur.

Nitrogen—This element is absolutely 
essential for plant growth and is the 
one which is generally most lacking in 
our Eastern soils. Such remarkable 
responses were obtained from its appli-

F ig . 2 ——V ariou s fo rm s o f  m agnesium -deficiency 
sym ptom s. T h e  lesions are  nu t brow n in  co lo u r, 
while th e  areas n ex t th e  lesions are  e ith e r  ch lo- 

ro tic  o r  norm al green .
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F ig . I 1 ■ Y oung apples affected  w ith drought spot.

of nitrogen in the form of burning may 
be overcome by an available supply of 
potassium, as there is a distinct relation
ship between these two elements in plant 
growth. One thing which must be kept 
in mind is that the greater amount of 
nitrogen fed the greater the demand will 
be for potassium and other mineral ele
ments. It is safer to feed a large amount 
of nitrogen to a soil known to be well 
stocked with minerals than to feed it to 
a soil known to be low in those elements. 
Excess nitrogen, even in the presence of 
plenty of minerals, can produce large, 
oversize fruit of poor colour and poor 
keeping quality. Keep in mind that 
this quickly available element can be 
employed as a balancer in a sane ferti
lizer practice.

Potassium—This element is just as 
essential as nitrogen, but its lack is not 
expressed so quickly and cannot be cor
rected so rapidly. On the average our 
Eastern soils are probably better sup
plied with potassium than nitrogen, 
but in most cases none are capable of 
carrying an orchard indefinitely under 
high nitrogen feedings without a supply 
of this element. The ash of apples con
tains about 50% of potassium, so that 
fruiting trees draw rather heavily on 
the soil for this food. One barrel of 
apples contains about 4 ounces of potas
sium or the equivalent of Vi pound of 
muriate of potash, so that a tree produc
ing a crop of 4 barrels would use up 2

pounds of muriate of potash in the fruit 
alone. It is easy to see that over a period 
of years it would take a pretty good soil 
to continue to supply this without any 

* replenishment.
Potash is necessary in the transloca

tion of sugars and starches, and trees 
growing on soils low in potassium are 
liable to produce fruit of lower sugar 
content. It is also essential for the 
proper development of a satisfactory 
colour. Fruit from low potash soils has 
a muddy green, ground colour instead of 
the lively green which develops later 
to a bright yellow. This element is also 
essential to root development and is 
closely related to the water relationship 
of the tree.

Trees suffering from deficiency of 
potassium exhibit various symptoms de
pending upon the severity of the defi-

Fig . 5— A M cIntosh  apple a t harvest very slightly 
affected  w ith d rought spot.

ciency, and the time or season of the 
year that the symptoms are observed.

Excepting in cases of rather severe 
potassium deficiency, the very young or 
terminal leaves on a shoot or twig do 
not show any deficiency symptoms, but 
the older or basal leaves exhibit a type 
of browning or scorch of varying sever
ity. In very mild cases the foliage may 
be of a very dark green colour with a 
very slight browning at the tip. In 
more severe cases the foliage, upon close 
examination, may reveal a faint mar
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ginal chlorosis which still later may turn 
to a definite scorch. Frequently this 
marginal scorch is rather a bright, red
dish-brown colour, although it may be 
of a darkish brown shade. As the sea
son progresses this colour darkens and 
presents on the extreme margin a typical 
cigar-ash gray appearance.

Sometimes the scorch is not entirely 
confined to the margin, as is shown in 
figure 1, and may become confused with 
a type of browning or scorch due to 
magnesium deficiency. There appears 
to be in most cases, however, a fine dis
tinction as follows: If the scorch is due 
to potassium deficiency, the area just 
next to the scorched or browned tissue 
will present an olive colouration, see 
figure 1. If due to magnesium defi
ciency this is not present, either the area 
is the natural green of the leaf or is

F ig . 6 — M cIntosh  apple a t  harvest badly  affected  
w ith d rought spot.

chlorotic as shown and described under 
magnesium deficiency.

During the early years of a potash- 
deficient condition, production may ac
tually be increased, due to an abnormal 
development of fruit buds. Later there 
may be a distinct loss of crop due to the 
die-back of shoots which would nor
mally replenish the fruit bud system of 
the tree. Generally speaking, die-back 
occurs only when the tree has been suf
fering from potash deficiency for an

F ig . 7 — Cross sectio n  o f  a M cIn to sh  apple at 
harvest affected  w ith co rk y  core .

extended time. Trees appear to be able 
to re-utilise potassium for a while; that 
is, they have the ability to take it from 
older portions for the benefit of the 
newer growth, but this comes ultimately 
to an end when die-back commences.

Cases of potassium deficiency are be
coming more common in eastern Can
ada, and examples of the success of 
diagnosis and the application of the sug
gested remedial measures are multiply
ing rapidly. One example of a young 
orchard is sufficient to illustrate this. 
A young orchard planted in 1934 failed 
to respond to the application of any fer
tilizer treatment including manure, or 
even complete fertilizer. The trees 
reached the state at the end of the third 
year when no growth was being made, 
and the early demise of the orchard was 
expected.

Since the foliage exhibited marked 
potassium scorch, it was suggested that 
1 pound of muriate of potash be applied 
in the fall to each tree. This was done, 
and the results were quite miraculous 
the following season. The trees put 
forth excellent growth, scorch was elimi
nated, and the orchard presented an ex
ceptionally fine appearance, excepting a 
few trees that were left as checks and 
which were almost defoliated by late 
August from extreme scorch.

Phosphorus—The third important ele-
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F ig . 8 — An apple affected  w ith in tern a l co rk .

F ig . 9  ■ Cross section  o f  an apple affected  with 
in te rn a l co rk .

ment is phosphorus. Whilst it, also, is 
essential to plant growth, it is not used 
by an apple tree to the same extent as 
potassium, and actual cases of phos
phorus starvation are much rarer than 
cases of potassium starvation. Trees 
grown in sand cultures succumb very 
quickly to phosphorus deficiency, since 
the plant does not appear to be able to 
re-util ise this element to the same extent 
as it re-utilises potash. Trees that have 
a bad attack of phosphorus deficiency 
lose their fruit and leaf buds until only 
a few remain, so that the tree presents

a bare pole appearance. The foliage is 
dull in appearance and early in the sum
mer exhibits purple and bronze effects. 
Later in the season some of the bronzed 
areas become dried out in appearance.

While phosphorus is recommended in 
a complete fertilizer, our results indicate 
that many recommendations in use are 
proportionately too high in this element. 
Furthermore, our results indicate it is 
very important in relation to the quality 
and keeping quality of the fruit, and that 
there is a close relationship in this re
spect between phosphorus and nitrogen.

Calcium—This element is just as es
sential in plant growth as any of those 
mentioned, but we have not seen any 
actual cases of calcium starvation of 
apple trees in the field. Pot trees suffer
ing from a deficiency of this element 
produce rather large and luxuriant foli
age for a time; later the foliage becomes 
normal in size and will probably exhibit 
dead patches on the margins and in the 
center. An excess of lime is a more 
common situation in the field. Where 
it exists physiological troubles, such as 
drought spot and cork, are prevalent. 
This will be discussed later under 
physiological disorders.

Magnesium is an element essential in 
the production of the chlorophyll of 
leaves, so that an actual deficiency of 
this element can cause serious trouble. 
In the early stages of magnesium star
vation the leaf is at least normal in size, 
and this may continue for at least three 
seasons. As starvation continues, how
ever, leaf size may be reduced, and large 
patches of dead tissue may occur, either 
on the margins or in the center. The 
scorch caused by magnesium deficiency 
may be confused with the scorch of 
potassium deficiency, but careful obser
vation reveals marked differences.

In the first place, the scorch, even 
though it may be marginal, is of a clear 
nut brown shade and lacks the reddish 
brown hue and the cigar-ash gray ap
pearance of potassium deficiency. Then 
again, a tree suffering from magnesium 

( Turn to page 43)



Pasture Problems 
Still Unsolved

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

IF I were to make the statement im
plied in the title which I have 

chosen for this article to individual 
farmers, many of them would im
mediately give me the horse laugh, for 
a lot of individual pasture improvement 
has been done in New England and in 
the northeast region as a whole. It is 
the total pasture problem about which 
I am thinking. And as a region, par
ticularly in relation to New England, 
the pasture problem, which has oc
cupied the attention of a number of 
investigators, many farmers, several 
writers, and a great many commercial 
interests, is still unsolved.

By this, I mean that on the whole,

there is still a shortage of ample grazing 
during the growing season when cows 
and young stock alike should be get
ting the major part of their sustenance 
from green grass and clovers and har
vesting it themselves. So long as Dairy 
Herd Improvement Association records 
indicate that farmers feed a full grain 
ration the year round, and when the 
average amount of grain fed for a 
whole year runs at the rate of 1 pound 
for 3 pounds or less of milk produced, 
just that long we will have a pasture 
problem that is unsolved.

It would be unfair if I did not state 
at the outset that certain farmers have 
given serious thought to securing ade

N itrogen-phosphoric acid  trea tm en t. Note la ck  o f  c lo v er in  stand . Y ield s secured by c lip p in g  have 
h e rn  ap p roxim ately  the sam e as from  p lots treated  w ith n itrogen -p otash , but th e  grass is less p a la tab le

and m uch less c losely  graced .
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quate pasture. A variety of methods 
have been used to attain this end. Some 
tillable pasture has been plowed and 
reseeded. Field land not needed on 
individual farms has been turned over 
to pasture in the farm management 
scheme.

Many pastures have been divided for 
controlled grazing. In certain instances 
abandoned farms have been bought and 
the old field land has been turned out 
to pasture. Annual crops, such as oats 
and Japanese millet, or soybeans and 
Hungarian millet have been seeded

especially for summer pasture. Mow
ing lands are commonly pastured in the 
fall in many localities. And some per
manent pasture land has been improved 
by top-dressing and brush removal. 
But not enough!

By and large New England farmers 
have not done enough work in their 
permanent pastures. Even with the 
stimulus of the Agricultural Conserva
tion Program, pasture improvement has 
lagged behind the use of materials on 
field land.

Let’s look at the record. The data 
below refer to the use that was made 
of materials in the Agricultural Con

servation Program in two southern New 
Hampshire counties, and the amounts 
indicated are percentages of such ma
terials used for top-dressing pastures.

Per Cent Materials
Used on Pasture

County County
No. 1 No. 2

Lime......................... . 5.5% 3.5%
Superphosphate. . . . . 9.8% 14.0%
Muriate of potash.. . 8.5% 28.0%

County number 2 is one in which 
a special effort has been made to get 
farmers interested in pasture improve
ment, yet with this urge, less than 20% 
of the three materials have been used 
in top-dressing pastures. In the other 
county considerably less than 10% of 
the materials have been so used. In 
one of these counties, herd improve
ment records show a one to three grain 
ration being fed!

The question naturally arises, “Why 
aren’t more of these materials being 
diverted to pastures?” The answer, as 
I get it from attending certain farmer 
meetings lately, is that farmers started

N itrogen-potash tre a tm e n t, a w ell-balanced  sod w ith b o th  c lo v er and grass, and very closely  grazed.
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N itrogen p h o sp h o ric  acid  p o tash  trea tm en t gave th e  h igh est y ields w ith ab o u t th e  sam e b a la n ce  
betw een grass and c lo v er as th e  n itro gen -p o tash  trea tm en t.

into the Agricultural Conservation Pro
gram with a lime and fertilizer de
ficiency in their crop land. When this 
deficiency is met, or, in other words, 
when they have been around over their 
field land with lime, superphosphate, 
and potash, then they will begin to do 
something about their pastures. Mean
while, the permanent pastures are be
coming further depleted, and the brush 
is getting bigger and more expensive 
to cut.

Salvage Only Best Pasture
No one is so sanguine as to believe 

that all the so-called permanent pasture 
land in any of our northeastern States 
is worthy of improvement. Some of 
it has headed too far to forest. In New 
Hampshire, where I am most familiar 
with conditions, it is probable that out 
of the million or so acres of so-called 
permanent pasture there are between 
one and two hundred thousand acres 
that can be salvaged without too much 
expense, and which in the end will 
make excellent pasture. There is about 
an equal area of tillable pasture in this 
State. If a moderate amount of im
provement were practiced on these

areas, there would be ample feed for all 
the livestock in the State, and the 
amount of grain necessary to buy dur
ing the summer would be kept at a 
minimum. When and if this happens, 
10-cow herds will have 20 acres to roam 
over instead of from 50 to 100 acres 
which they have at the present time.

The next question that naturally 
arises is this, “Why, other than for 
financial reasons, haven’t farmers seen 
this picture already?”

The answer to this question seems to 
be that few farmers have really taken 
a pasture-woodland inventory, to see 
where their best grazing land is and to 
determine where are their best prospects 
for forests. A delineation of pasture 
and forest areas is needed on most farms 
to determine these facts, and when this 
is done pasture improvement work will 
go forward more rapidly. If a dairy
man has 100 acres of woodland or 
brushy pasture for a 10-cow herd, he 
cannot be blamed for being discouraged 
about treating the whole area. But if 
he simmers his pasture down to the best 
20 acres, then he need not feel so dis
couraged but should be able to do some
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thing about it. And this is what will 
likely happen.

There are two arguments that have 
been set forth which tend to discourage 
rather than further the pasture improve
ment program. One is grass silage. 
Some now argue that it may be better to 
put grass crops into the silo for summer 
feeding rather than to improve pastures. 
This may be feasible on some farms, but 
on the larger bulk of them it is not. 
Making grass silage interferes with hay 
yields, and most farmers are set up so 
that their livestock is limited by the 
amount of hay they can produce. This 
is not advanced as an argument against 
grass silage, which has proved to be a 
wonderful feed. It merely means that it 
will not solve the pasture problem on 
very many farms, particularly so since 
it aggravates the labor situation.

The other discouraging argument is 
set forth because of surplus milk, certain 
men feeling that a broad increase in 
pasture improvement might mean more 
troublesome surpluses. Farmers can 
just as well allow their pasture increase 
to offset some of the grain they now 
feed and hold their milk production at 
a constant level. And so long as our 
farmers feed the narrow grain-milk 
ratio that now prevails, this argument is 
not exceedingly valid. Perhaps we will 
need an educational program as to the 
proper method of feeding grain on pro
ductive pastures, but this can be run 
coincidently with the large-scale im
provement work when it comes.

Methods, Amounts, and Materials

Meanwhile a vast amount of data has 
been accumulating from the researches 
of men interested in how best to proceed 
in renovating our old, impoverished, 
northeastern pastures. Data on fertiliz
ers and the need for them on these worn 
pasture lands are quite convincing and 
conclusive. Ways and means to show 
best brush control methods are in prog
ress. It is fortunate that all lands that 
will be improved for grazing are not 
already covered with brush and shrubs,

but brush control is a factor on a good 
many farms.

Investigators are not in complete 
agreement in all cases as to the best 
methods, amounts of, and materials to 
use in building up the fertility of pas
ture soils. The stage of depletion the 
pasture is in is doubtless a factor. The 
kind of soil and its basic fertility is 
another factor. Then on individual 
farms the needs of the herd at different 
seasons of the year are of paramount 
importance and may be the deciding 
factor as to how much nitrogen, if any, 
is used in the fertilizer procedure, es
pecially on the heavier soils. Some of 
the lighter soils, which are naturally 
susceptible to drought, respond more to 
nitrogen than to other elements and 
cannot be depended upon too much for 
midsummer feed.

Experiment Indicates Needs

In our New Hampshire studies in 
fertilizing old pastures, we have found 
that lime, if needed, superphosphate, 
and potash all stimulate the sod to about 
the same degree. One pasture gave very 
little response to potash, but many other 
trials have indicated that potash may be 
even more essential to the growth of 
clover and grass than superphosphate. 
This is especially true of the Connecti
cut Valley area where a potash defi
ciency appears to exist.

We have been conducting a pasture 
experiment in the heart of this valley 
for the past 7 years. The field on which 
the experiment is located was probably 
formerly cropped, but it has been in 
pasture for many years. During the 
first 5 years of our test the treatments 
were not changed, but in 1938 certain 
modifications were made in the treat
ments to arrive at further comparisons 
between nitrogen and complete fertilizer 
plots.

The results for the first 5 years are 
presented in tabular form, with the acre 
dry matter and protein yields calculated 
on a comparative basis, using 100 as 
the untreated plot yields. The percent- 

( Turn to page 40)
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Healthy Hunger
By F . H . Jeter

Editor, Agricultural Extension Service, Raleigh, North Carolina

HAVE you ever been real hungry? 
Not the degrading sort of hunger 

one reads about in city newspapers of 
downs and outs pleading for a dime to 
“buyacuppacoffy”; but the healthy sort, 
such as when you are out hunting pos
sums on a clear, crisp night of early 
fall and have no compunctions about 
robbing the sweet potato patch of a 
sleeping farmer? Or the kind that as
sails you when you have been out in 
some ocean inlet on the coast of North 
Carolina all day trolling for the mighty 
drum or channel hass and find it hard 
not to tackle the luncheon packed for 
you in the dim light of that long ago 
early morning? Or when you have been 
rabbit hunting all of a chilly December 
day and return cold and tired? That’s 
real, healthy hunger.

Apparently, when one is in good 
health and engages in any unusual out

of door activity, then normal hunger 
follows, and that’s an excellent indica
tion of surging vitality. I was not sur
prised, therefore, when Dennis Sutton, 
County Agent of Rowan County, North 
Carolina, took me out to visit the 486- 
acre farm of C. A. Brown near Cleve
land and showed me hungry land. Mr. 
Brown had 23 acres of cotton in one 
field and was picking at the rate of 
two 500-pound bales to the acre. This 
means that the 23 acres were producing 
46 bales of cotton, and that spells money 
in any language.

But here is the interesting thing. Mr. 
Brown has 30 acres in pasture. He has 
20 acres of as fine alfalfa as one could 
wish to see. The field yielded 3 tons 
of dry hay per acre for the four cuttings 
made in 1939, and at $30 a ton, that’s 
more money. He was feeding four 
cars of beef cattle, which meant that
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he also was producing grain, was grow
ing plenty of clover for temporary 
grazing and for hay, and was so rotat
ing his land that he might produce an 
abundance of feed.

He told me that he was selling several 
hundred pounds of finished hogs each 
season, and that he rotated some of his

can keep it in good shape, or nearly 
neutral as to acidity, by applying some 
basic slag each fall for his clovers and 
small grain. In this way, he also adds 
some phosphate.

But to go back to the beginning. 
“How did you fertilize that field of 
cotton?” I asked.

C ounty Agent D ennis S u tto n  o f  Row an County ( r ig h t )  ta lks w ith C. A. Brow n,, J r .  ( l e f t )  o f  C leveland 
ab o u t th e  2 -b a le  p er a cre  co tto n  grown on h is  fa th e r ’s farm .

temporary pastures with oats and les- 
pedeza one year followed by sweet 
clover the next. It was no unusual thing 
to make from 60 to 70 bushels of oats 
an acre by this practice, and only a 
blind person could fail to see that he 
was growing an enormous amount of 
hay and grazing.

Maintains a Healthy Soil

In short, Mr. Brown is one of the 
best farmers in a county known for its 
good farming. All of which leads up to 
the thought that a man who farms in 
this fashion in the South must have 
healthy soil. Mr. Brown’s soil is ex
actly that. It has been limed, rotated 
with legumes, terraced, and improved. 
Almost any field on the place will make 
good yields of any crop planted, given 
a favorable season. This farmer has 
limed his soil so well that he says he

“We used 400 pounds per acre of a
4-10-10,” he replied. At this point Mr. 
Sutton, the county agent, interposed a 
word. He pointed out that Rowan 
farmers began years ago to build their 
soils with limestone, legumes, and live
stock. W. G. Yeager had preceded 
him as farm agent in the county, he 
said, and nowhere in North Carolina 
or elsewhere had there been a better 
agent than Mr. Yeager. He preached 
legumes and soil building to his cooper
ating farmers, and he had made Rowan 
the clover county of the State. This 
made for healthy, fertile soils. But now 
that these soils were doing a good job 
of bringing forth fruit in their season, 
they had begun to get hungry.

“And that,” said Mr. Sutton, “means 
that we have had to add more potash 
to our fertilizer mixtures.”

If this land in Rowan were just ordi
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nary, shallow, farm land with but a 
few inches of top-soil and mostly eroded 
subsoil on which stranded tenants were 
attempting to make a precarious sort 
of living, we could accept Mr. Sutton’s 
comment without any further thought. 
But the records show that Rowan has 
more tractors for farm work than any 
other county in North Carolina. This 
indicates that Rowan farmers can plow 
down into a deep soil made fertile by 
legumes and turn the earth to the 
weathering effects of Nature, and 
should not need this extra potash. How
ever, years of cropping with legumes 
are having an effect. The land for the 
most part is strong and healthy, filled 
with humus. The farmers grew red 
clover on it years ago, and then during 
these later years when times have not 
been so good, they went to the cheaper 
lespedeza. Now they are coming back 
to crimson clover, sweet clover, and red 
clover. They have built a healthy, vigor
ous land, but this land is hungry— 
hungry because of the work it has had 
to do. When this hunger is appeased 
by proper applications of potash and 
phosphate, yields are stepped up to 
where they are profitable.

Growing Market for Milk
The Carnation Company has just 

built two milk receiving stations in 
piedmont Carolina. One is at States
ville in Iredell County. The plant is 
fully equipped to handle the 28,000 
pounds of milk a day that farmers of 
the surrounding section are bringing 
in, but it is a temporary receiving plant 
shortly to become the boiler room of a 
costly modern condensery, which re
ports say will be under construction 
early in 1940.

The other station is at Albemarle in 
Stanly County and will be a feeder to 
the Statesville plant. Reports are that 
a third receiving station will be estab
lished at Shelby in Cleveland County. 
This assures farmers of the North Caro
lina piedmont country of a stable and 
dependable market for all the manu
facturing milk that they can produce

in years to come. They must build 
more and better pastures however, get 
better cows, and plant more grazing 
and hay crops. This must be done so 
that they can produce milk in such vol
ume that the cost of production will 
be low and the consequent profits 
greater. As they go into this kind of 
farming, they will build healthy, vigor
ous soils, and experience indicates that 
such soils will be hungry soils. They 
will find, as many others are finding 
now, that the growing of legumes is 
not the whole answer to a fertile soil.

New Cheese Factory Built
Over in Ashe County, northwest of 

Iredell and in the mountains, the Kraft- 
Phenix Cheese Company has built a 
$75,000 factory, which will manufac
ture 500,000 pounds of cheese this year. 
It is the leading manufacturing industry 
in the county, and the mountain farm
ers are milking some 10,000 cows of 
assorted breeds to supply the milk this 
plant needs. The milk is of superb 
quality without the common odors of 
onion, garlic, and off-flavor shrubs, for 
grass and clovers grow luxuriantly here 
on top of the Blue Ridge. The manager 
of the plant told me that he took first 
honors as to the quality of his cheese 
in a contest staged at Chicago between 
all the Kraft plants. Here then is an
other dependable market which will 
help build healthy soils.

Later, I drove out to Rich Hill Farm 
owned by G. B. Price and found one of 
the oldest outlying field demonstrations 
conducted by the North Carolina Ex
periment Station. Spread out up there 
on the sloping side of a mountain are 
six 3-acre plots fenced off and pastured 
by 18 of Mr. Price’s 40 Guernsey cows. 
He sells his milk to the Kraft factory, 
and he says the pastures have been in 
sod for 25 years. The best of the plots 
is the one which has been limed but 
which also receives an annual applica
tion of 200 pounds of 16 per cent super
phosphate, 100 pounds of muriate of 
potash, and 100 pounds of nitrate of 

( Turn to page 38)
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Soil Acidity
By George D . Scarseth

Soil Chemist, Purdue University Agricultural Experiment Station

This is the first of several digests written to he understood by the general 
reader interested in soils and in the growing of plants. The scientific literature 
dealing with each topic is so voluminous that most people do not find time to 
read and to understand the general principles involved, nor to correlate the tech
nical facts into practical form.

Each topic will be written as simply as possible. Analogies are used to tie 
the complex and sometimes strange facts to the experiences common to everybody. 
It is the hope of the author that these brief sketches will contain some of the basic 
material a person needs when thinking about and working out a solution for his
own soil problems.

I IMING the soil is like lathering the 
s face before shaving. The face is 

only being prepared for better shaving 
in the lathering process. Liming the 
soil only prepares it for better crop pro
duction. The best crop production re
quires the use of fertilizers carrying 
nitrogen, phosphate, and potash, and 
sometimes other plant foods, just as 
shaving requires a razor in addition to 
the lathering.

To use fertilizers on acid soils with
out using lime to correct the acidity is 
like trying to run a race with lead 
weights in your pockets.

An effective soil-building rotation to 
use without lime or legumes is to use 
the White Man and Indian rotation. 
Let the White Man have the soil 100 
years to destroy it and the Indian have 
it 5,000 years to rebuild it with forests. 
The forests “limed” the soils by pump
ing back to the surface through its deep 
roots the soluble plant foods (calcium, 
magnesium, potassium, etc.) which 
limed the soil as the leaves fell to the 
ground and decayed.

Who Is This Fellow "Soil Acidity”? 
The principal acid in soils is not hydro
chloric, nitric, or the common drug
store acids. Such acids are soluble and 
would easily wash out of the soil, re
sulting in decreased acidity. But we 
know soil acidity increases with pro
longed movement of rainwater through 
the soil. This comes about because the 
main soil acids are the particles of clay 
themselves.

The clays do not wash out of the soil 
by leaching, but the calcium, mag
nesium, and potassium (all important 
plant foods) that were fastened (ab
sorbed) to the surfaces of the clay when 
the soil was virgin or very fertile and 
full of these alkaline elements have be
come loosened and washed down and 
out of the soil. When the clay particles 
are saturated with calcium, magnesium, 
and potassium, the soil has no acidity 
and is called alkaline or “sweet.” When 
these alkaline plant foods are leached 
out, the hydrogen from the soil waters 
(H 20 ) becomes attached to the spots 
on the clays where these “food ele

18
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ments” had been removed, with the re
sult that the soil became acidic. (All 
acids are produced by hydrogen when 
it is in an active form known as an 
ion.)

There are other acids too, like or
ganic acids, produced by decomposing 
vegetable matter, but it is the clay acid 
that gives us the greatest concern. Since 
the clays in soils are the principal acids, 
a heavy soil with lots of clay would 
have more acidity to be destroyed ( neu
tralized) by liming than a sandy soil 
with only a small amount of clay in it. 
The relation between the clay content 
of soils and the amount of lime neces
sary to destroy the acidity is illustrated 
in the diagram.

How Strong Is "Soil Acidity'”? The 
strength (intensity) of acids is stated 
somewhat like the sizes or gauges of 
wire. In wires, the smaller the gauge 
number the heavier the wire. The 
gauge in soil acidity is called the pH 
scale. Here too, the smaller the number 
of the pH scale the stronger the acid. 
Thus, a pH of 4.5 is about an extreme

acidity for any soil. A pH of 7.0 is 
neutral, and above pH 7.0 the soil is 
alkaline or sweet and contains free lime.

What do we mean when we say that 
pH values express only the strength of 
the acidity and tell nothing about the 
amount of acidity? It is easier to under
stand this when compared to the inten
sity and capacity of heat.

Heat is measured in temperature and 
calories. The degrees indicate the in
tensity (strength) of heat only, and the 
calories indicate the amount of heat. 
Thus, a chunk of rock at a temperature 
of 70 °F. could be heated to 100° easily 
if the rock was only one cubic inch in 
size, because the heat capacity (calories) 
was small. But, if the rock was very 
large, as big as a house, the heat (cal
ories) needed to produce the same tem
perature changes would be great be
cause of the much greater heat capacity 
of the bigger rock. Both rocks at the 
same temperature would register the 
same heat intensity, yet the amount of

( Turn to page 38)
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Lawns for the South
By R. O. Monosmith

Extension Horticulturist, Mississippi State College, State College, Mississippi

TH E lawn serves the same purpose 
in the yard, garden, or outdoor liv

ing room as the rug serves in the living 
room, dining room, or bedroom. If 
you could change that $50 rug in the 
living room into an expensive, thick 
oriental rug by giving it a good clean
ing and applying a few cents worth of 
crystals you would certainly take ad
vantage of the opportunity. The lawn 
can be changed from a worn, thin, 
spotty condition to a smooth, thick 
green turf, comparable with a rich 
oriental rug, by a thorough stirring, 
fertilization, and seeding or sodding. 
The cost will be small; the results 
worthwhile.

The lawn is the most important part 
of the landscape picture. It furnishes 
the setting for the house and garden, 
prevents erosion, eliminates dust and 
mud, and adds to the cool comfort of 
the home and grounds. In spite of all 
these advantages the lawn is usually

poor, thin, weedy, or entirely lacking.
The heat of Southern summers com

bined with relatively dry periods during 
July and August limits the variety of 
grasses that can be used for lawns in the 
South. The success of a Southern lawn 
depends upon the selection of the proper 
grass suited to certain sections of the 
South and to the local conditions of sun, 
shade, and moisture. The right grass 
can only succeed when suitable soil 
preparation is made, plant food sup
plied, grass correctly planted, watered, 
and clipped.

The following grasses may be used 
successfully in the South for conditions 
and locations indicated:

Southern Tennessee, Northern Mis
sissippi, Alabama, and Georgia

1. Bermuda—Sun or slight shade. 
Plants or seed. Two to three pounds 
of good quality seed per 1,000 square 
feet.

2. Kentucky Bluegrass— 
Shade only. Seed. Use 
3 to 4 pounds of seed 
per 1,000 square feet.

3. Lespedeza or Japanese 
C lover— Sun, th in  
so ils. W ith  other 
grasses. Seed. One- 
half pound of seed 
per 1,000 square feet.

4. English Rye Grass— 
Sun or slight shade. 
Winter lawn. Seed. 
One pound of seed 
per 100 square feet.

Northern L o u is ia n a ,  
Central M iss iss ip p i, 
Alabama, and Georgia

1. Berm uda— Sun or 
slight shade. Plants

T h is  law n was developed on new so il moved in  fro m  th e  h ill  
above in  2  m onths* tim e. I t  was fertiliz ed  w ith a 4 -8 -8  b e fo re  

sodding and top-dressed  la te r  w ith n itra te  o f  soda.
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or seed. Two to three pounds of 
good quality seed per 1,000 square 
feet.

2. Carpet Grass— Sun or slight shade. 
Seed. Two to three pounds of seed 
per 1,000 square feet.

3. Lespedeza or Japanese Clover—Sun, 
thin soils. With other grasses. Seed. 
One-half pound of seed per 1,000 
square feet.

4. English Rye Grass— Sun or slight 
shade. Winter lawn. Seed. One 
pound of seed per 100 souare feet.

Southern Louisiana, Mississippi, 
Alabama, and Georgia

1. Bermuda—Sun or slight shade. 
Plants or seed. Two to three pounds 
of good quality seed per 1,000 square 
feet.

2. Carpet Grass—Sun or slight shade. 
Seed. Two to three pounds of seed 
per 1,000 square feet.

3. St. Augustine Grass—Sun or shade. 
Cuttings.

4. Centipede Grass—Sun, dry sandy 
soils. Cuttings.

5. Lespedeza or Japanese Clover—Sun, 
thin soils. With other grasses. Seed. 
One-half pound of seed per 1,000 
square feet.

6 . English Rye Grass—Sun or slight 
shade. Winter lawns.
Seed. One pound of 
seed per 100 square 
feet.

The soil best suited to 
the growing of lawn 
grass is a sandy loam 
that is well-supplied with 
organic matter, nitrogen, 
phosphorus, and potash.
Even this type of soil 
can lack the necessary 
friability or looseness so 
necessary for vigorous 
grass growth. Rains and 
traffic pack even the best 
of soils, and whether the 
lawn to be made is a 
new one, or an old one 
being made over, the

ground should be plowed to a depth 
of 6 or 8 inches, disked thoroughly, har
rowed, and dragged smooth.

If the soil is a heavy clay it can be 
improved by the addition of a top- 
dressing of one inch of sand and organic 
matter. This should be plowed into 
the top 6 inches of soil. Sandy soils can 
be improved by the addition of a 1-inch 
layer of organic matter, such as well- 
decayed stable or barnyard manure, 
composted straw or grass, woods’ earth, 
or leaf mold. Thorough plowing is 
recommended to mix this material with 
the top 6 inches of soil.

Grasses are heavy feeders, and their 
shallow roots feed in the upper 6-inch 
layer of soil. An application of 25 
pounds of standard 6-8-8 fertilizer to 
each 1,000 square feet of lawn surface 
should be made between the plowing 
and disking operations. This mixes the 
fertilizer with the topsoil, placing it 
where it will be of most benefit.

The plowing and fertilization recom
mended in establishing new lawns and 
renovating old lawns in the South can 
be done any time during spring or sum
mer when there is sufficient moisture in 
the soil for plowing. The sooner it is 
done after the first of March the greater 
will be the growth of grass the first season.

A w ell-planned and w ell-kept law n pays dividends in beauty* I t  
form s a com p lim entary  background  fo r  house or garden, and is 

w orth the care  and expense involved.
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A desirable grade or slope and smooth 
surface should be secured during the 
tilling operations. The slope should be 
gently away from the house, not exceed
ing a one-foot drop in a 100 horizontal 
feet for the first 50 feet. Pockets or 
slight depressions should be avoided by 
dragging the surface, after harrowing, 
with a heavy, board drag.

How and When to Plant

Best results are usually had by sowing 
the lawn grass seed after a good rain or 
soon after plowing and disking, when 
there is considerable moisture in the soil. 
A windy day should be avoided for seed 
sowing, as an even scattering of the seed 
cannot be secured. A roller should be 
used immediately after sowing of the 
seed to insure good contact between the 
soil and the seed. This is very necessary 
if seed of Bermuda grass is being used. 
Avoid cheap seed or those not free of 
weed seed.

Where Bermuda sod is used, open fur
rows 4 inches deep and 12 to 18 inches 
apart. Drop pieces of sod about the 
size of one’s fist 12 to 18 inches apart in 
the furrows and cover. The surface 
should be made perfectly smooth. Sod
ding may be done any time of the year.

Satisfactory lawns can be established 
by thorough preparation of the soil and 
planting as outlined above, but even 
lawns constructed in this manner must 
be properly maintained to give con
tinual satisfaction. Regular clipping 
and feeding will keep the lawn in good 
condition.

When the lawn is growing rapidly it 
should be cut every 10 days and the clip
pings allowed to remain on the lawn. 
If the growth is weak or moderately 
vigorous with a yellowish or pale green 
color, it needs a feeding.

The element that is usually the first 
to become deficient is nitrogen. This 
can be supplied in the form of nitrate of 
soda or ammonium sulphate as a top- 
dressing. Either of these two fertilizers 
can be applied at the rate of 200 pounds 
per acre or 2 Vz pounds per 1,000 square 
feet.

Cottonseed meal is abundant in the 
South, and when used as a top-dressing 
on the lawn it adds desirable organic 
matter to the soil. A mixture of 14 sul
phate of ammonia or nitrate of soda and 
% cottonseed meal by weight, applied 
at the rate of 10 pounds per 1,000 square 
feet, is very satisfactory.

The top-dressing of nitrate of soda or 
ammonium sulphate should be applied 
every 4 to 6 weeks during the growing 
season, the first being applied just prior 
to the beginning of grass growth in the 
spring. If cottonseed meal is used with 
nitrate of soda, it should be applied 
every 2 months. Caution should be ob
served in applying this material, as it 
will burn the grass if it is broadcast 
while the grass is wet. It should be 
distributed when there is no dew or 
other moisture on the lawn, and a heavy 
watering after it is spread is desirable. 
Strive for an even spread of the fer
tilizer, as an uneven application will 
make a spotty lawn. Broadcast the fer
tilizer as one would broadcast seed.

There is evidence to indicate that for 
Southern lawns the addition of potash 
to the nitrogen top-dressing is to be 
recommended. The first or second ap
plications should be supplemented with 
4 pounds of muriate of potash per 1,000 
square feet.

A suggested cultural and fertilizer
schedule for Southern lawns:

A. New lawns and renovating old
lawns:

1. Apply 1,000 pounds of well-rotted 
manure or compost to each 1,000 
square feet.

2. Plow as for a garden in February, 
March, April, or May.

3. Add 25 pounds of 6-8-8 fertilizer 
to each 1,000 square feet.

4. Disk, harrow, drag, and seed or 
sod immediately. Seeded or 
sodded ground should be rolled 
with a 500-pound roller.

B. Maintaining well-established lawns:
1. Mow regularly once a week dur

ing periods of rapid growth. Set
{Turn to page 37)
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Gathered in their 41st

Southern Agriculture amTr= "‘.iTd
H r  H T  a  T  a  members of the Asso-lakes its Inventory ciatiGn Gf southern

Agricultural Workers
met in Birmingham, Alabama, on February 7-8-9 to take stock of the assets and 
plan for the future of Southern agriculture. Around the central theme, “The 
Next Step in a Balanced Agriculture for the South,” large groups discussed work 
recently done and future programs involving such important phases of rural 
betterment as soil conservation, agricultural engineering, phytopathology, horti
culture, home economics, agricultural economics, rural sociology, agronomy, soil 
management, crops, animal husbandry, dairy science, entomology, forestry, plant 
physiology, marketing, vocational agriculture, and informational services.

As would be expected, the status of cotton was ably presented. A general 
consensus of opinion seemed to indicate that the South will show less devotion 
to the crop which made her famous and will seek solution of her farm problems 
in diversification of crops and a greater interest in livestock. Emphasis was given 
to the “live-at-home” program, and the considerable progress which has been 
made in educating farmers away from thorough dependence on one or two cash 
crops was outlined.

Importance of Soil Testing Discussed

In the field of soil management, short-testing of soils to determine their fertilizer 
needs received much, attention. Various papers brought out the fact that while 
methods are available to show differences among soils, much work is needed to 
correlate these tests to Southern crop needs. The tests now being used differen
tiate between soils of medium fertility on a rather consistent basis. However, 
on soils of very high or very low fertility, the tests do not seem to give such 
accurate results. In the case of high fertility soils, this is not considered very 
important from a practical viewpoint. Farmers on such soils probably have 
enough income so that the use of a slight excess of plant food would not be a 
great drain on their financial resources. Farmers on low-fertility soils may have a 
lower income and must use their money to greater advantage. It is, therefore, 
important that they receive information which will enable them to fertilize most 
efficiently.

It is planned that soil tests will be conducted by State Experiment Stations and 
State Authorities, but before these tests are very extensively used, they must be 
correlated to Southern cropping conditions, so that recommendations based on 
the tests can be made with more confidence than is now possible. This work of 
correlation is to be undertaken, and certainly will be a big aid in diversification.

The convention of the Association of Agricultural College Workers is probably
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one of the largest, if not the largest, and most important gatherings of agricultural 
advisers in this country. It is a veritable “clearing house” for the exchange of 
ideas of highly trained people who from their work and contacts have their “feet 
on the ground.” From their opinions are finally formulated the broad programs 
for the South which are so important to the progress of the Nation. We con
gratulate the Association on the depth of its concepts, the sincerity of its workers, 
and the excellent cooperative spirit and enthusiasm so evident in its meetings.

An interesting instance of mass

Soil Information tion of the American Consulate
  i f  _ _  TTfr _ _ ♦ _ General, Frankfort-on-Main, to

OH SI JVISLSS JĈ aSlLS World Trade Notes on Chemicals
and Allied Products, Vol. 14, No. 

2, January 13, 1940. The report is headed, FERTILIZER CONSUMPTION 
EXPANSION ENVISAGED—GERMANY, and reads as follows:

“A national program has been developed in Germany for the systematic testing 
of soil by new photo-electric methods with a view to the more effective use of 
fertilizer for expanding soil productivity to maximum levels. The program 
provides for each of the 70 agricultural experimental stations situated throughout 
Germany conducting initially some 25,000 soil tests annually, the number to be 
increased to 100,000 annually per station as the program becomes well estab
lished. It is expected that it will be possible to rationalize the application of 
commercial fertilizer in accordance with the ascertained fertility of the soil and 
in this manner further increase the productivity of German farm land.

“German consumption of fertilizer has risen markedly in recent years under 
the stimulus of the national campaign for maximum crop yields, as shown by an 
increase (Old Reich, excluding Austria and other annexed territories) for nitrog
enous fertilizers, from 383,000 metric tons N in 1933-34 to 633,000 tons N in 
1937-38; for potash from 718,000 to 1,156,000 tons K 20, and for phosphoric acid 
from 471,000 to 690,000 metric tons P2O5. However, it is felt that, for achieving 
maximum crop results, it will be necessary to still further expand the nation’s 
fertilizer consumption to annual levels of 1,162,000 metric tons for nitrogen,
1,021,000 tons for phosphoric acid, and 1,842,000 tons for potash; equivalent to 
an increase above 1937-38 levels of almost 90 per cent for nitrogen; almost 50 
per cent for phosphoric acid, and 60 per cent for potash.

“The conducting of soil analysis tests upon such a large scale is said to be 
possible through the recent development of simple, inexpensive but highly accurate 
testing methods by photo-electric means based upon the use of photo-electric cells 
and principles of spectral analysis. Tests can be carried out rapidly by trained 
workers, and there is no need for tedious methods of chemical analysis requiring 
the services of scientifically trained personnel.”

Because of the widespread and increasing interest in soil testing in this country, 
the results of this nation-wide, systematic application of soil testing and the prac
ticability of the methods used will be closely watched.
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Fertilizers

5 The Departments of Agronomy, 
Vegetable Crops, Pomology, and Flori
culture and Ornamental Horticulture 
of the New York Extension Service co
operated in drawing up the fertilizer 
analyses and materials for 1940, in 
Agronomy Leaflet 9, “Approved Fertil
izers for New York.” Among the analy
ses appearing on the recommended list 
for the first time are 0-20-20 and 0-12-12, 
which are advised for alfalfa at seeding 
or as a top-dressing on soil not recendy 
manured. The 2-8-12 analysis is also 
a new-comer for certain vegetable crops 
grown on muck soil.

Such grades as 3-12-6, 4-12-4, 5-10-5, 
5-20-10 and 6-18-6 are frequently ad
vised for grain and soybeans in a rota
tion not manured and not following 
legume sod. Fertilizers having the 
1-1-1, 1-2-1, and 1-2-2 ratios as 7-7-7,
5-10-5, and 5-10-10 are generally recom
mended for most vegetable crops grown 
on soils other than muck.

In addition to suggesting the pre
ferred fertilizers for other crops like pas
tures, fruit, and ornamentals, this valu
able leaflet presents a chart showing 
how to “get more for your fertilizer 
money.” A dollar in 1939 bought about 
9% more plant food in a high analysis 
fertilizer represented by 5-10-5 com
pared with that in the low analysis
4-8-4 grade. The same dollar purchased 
a little over 25% more plant food in the 
double strength 10-20-10 grade com
pared with the low analysis fertilizer.

"Tobacco Fertilizer Recommendations for 
1940," Ontario Agricultural College, Guelph, 
Ont., Can., Cir. H-5, 1939.

"Recommendations for Soil Management 
and Use o f Fertilizers under War Emergency

Conditions," Ontario Department o f Agricul
ture, Toronto, Ontario, Canada, Oct. 12, 1939.

"Orchard Fertilization," Agr. Ext. Serv., 
East Lansing, Mich., Ext. Bui. 205, fan. 1940, 
T. A. Merrill.

"Cotton Fertilization in the Brown Loam 
Region," Agr. Exp. Sta., State College, Miss., 
Inf. Sh. 188, Dec. 1939, John Pitner.

"Suggested Fertilizers for West Virginia 
Farms," Agr. Ext. Serv., Morgantown, W. Va., 
1940.

Soils
J  Colorado Experiment Station Tech
nical Bulletin 26, entitled “Color Pho
tography in Soil Studies,” by L. A. 
Brown and M. N. Langley, presents an 
interesting discussion of added informa
tion obtained by taking pictures of soil 
profiles in natural colors, which is ac
complished by the use of film made 
especially to reproduce color. The au
thors point out that many good pictures 
have Seen published in bulletins which 
accurately show such features as thick
ness of horizons, structure, spots of lime 
or iron accumulation, etc. However, 
with pictures in black and white it has 
been impossible to show slight or even 
marked differences in colors of differ
ent horizons or the color nature of 
mottlings within individual layers in 
soil profiles.

A convincing illustration of the above 
is given in two plates, one showing a 
series of soil profiles reproduced in black 
and white and the other showing the 
same soil profiles reproduced by color 
photography. On the black and white 
plate the Terry soil, for example, ap
pears as dark as the Keith soil, although 
the color plate correctly reveals the 
Terry to be a grayish brown soil devel
oped on yellowish sandstone. The 
Keith soil is dark grayish brown.

29
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First-hand directions on how to take 
the color pictures in natural color is 
given. A description of equipment 
satisfactory for this work and approxi
mate costs are included in the bulletin.

"Seasonal Water and Nitrate Leachings in 
Relation to Soil and Source o f Fertilizer Ni
trogen (A Second Report on Windsor Lysi- 
meter Series “A " )/’ Agr. Exp. Sta., New 
Haven, Conn., Bui. 429, Oct. 1939, M. F. 
Morgan and O. E. Street.

"Alkali Soils and Waters in Montana,” Agr. 
Exp. Sta., Bozeman, Mont., Cir. 101, lan. 
1939, Edmund Burke.

"Liming Western Oregon Soils,” Agr. Exp. 
Sta., Corvallis, Oreg., Sta. Cir. 132, May 1939, 
R. E. Stephenson and W. L. Powers.

"Composition, Rating, and Conservation of 
Willamette Valley Soils,” Agr. Exp. Sta., Cor
vallis, Oreg., Sta. Bui. 365, July 1939, W. L. 
Powers, J. S. Jones, and C. V. Ruzek•

"The Acidic Properties o f Peat and Muck,” 
U. S. D. A., Washington, D. C., Tech. Bui. 
690, Oct. 1939, Irvin C. Feustel.

"Prevention and Control o f Gullies,” U. S. 
D. A., Washington, D. C., Farmers’ Bui. 1813, 
Sept. 1939, Hans G. Jepson.

"Saving Soil with Sod in the Ohio Valley 
Region,” U. S. D. A., Washington, D. C., 
Farmer/  Bui. 1836, Dec. 1939, Kenneth 
Welton.

"Report o f the Chief o f the Soil Conserva
tion service, 1939,” U. S. D. A., Washington, 
D. C., 1939.

Crops
5 “Food and Life,” the 1939 Yearbook 
of Agriculture, U. S. Department of 
Agriculture, is a comprehensive volume 
of facts dealing with one of the greatest 
of sciences and arts,—the feeding of 
animals and humans. Within its pages 
are innumerable technical and non
technical subjects which should appeal 
to individuals in all walks of life. The 
housewife especially will gain wide 
knowledge from the articles pertaining 
to food, mineral, and vitamin needs of 
man. These contributions are from na
tionally known workers in the realm of 
human dietetics and home economics. 
Likewise, the discussions on animal 
nutrition are by outstanding specialists 
whose opinions should be of much 
value to farmers.

Although two-thirds of the Yearbook 
centers around the nutrition of animals, 
this section contains much of fundamen
tal value to human nutrition. The

modern conception of human nutrition 
is based to a large degree on animal 
experimentation, the human being and 
the animal having fundamentally the 
same needs. Farmers may refer to this 
single volume and receive pertinent in
formation on feeding his own family 
as well as his livestock. City folks on 
the other hand have to think primarily 
of feeding themselves, although the ani
mal section should not prove entirely 
superfluous for even this class of reader.

The first part dealing with human 
nutrition includes a group of articles on 
human attitude toward food. Next 
there are four articles on human re
quirements for carbohydrates, fats, 
energy, protein, minerals, and vitamins. 
Following these are two articles on the 
content of these nutrients in food mate
rials. In sequence are articles analyzing 
the present-day diets in this country, 
how these diets could be improved, food 
preservation and consumer safeguards, 
and the broad aspects of nutrition in 
the United States.

The longer list of subject matter re
lating to animal nutrition includes arti
cles on the digestive processes in domes
tic animals, growth, fattening and meat 
production, pasture and range in live
stock feeding, the nutritive value of har
vested forages, what we need to know 
in livestock nutrition, and many other 
excellent topics.

J  According to A. E. Wilkinson in 
Connecticut Extension Bulletin 274, en
titled “Cauliflower,” any check in the 
growth of plants caused by a lack of 
quickly available plant foods results in 
premature heading. The nitrogen re
quirement for growing early cauliflower 
is from 60 to 120 pounds per acre, 
phosphoric acid from 60 to 200 pounds, 
and potash from 60 to 180 pounds per 
acre. The plant-food requirements for 
growing late cauliflower are similar with 
respect to phosphoric acid and potash 
but somewhat lower rates of nitrogen 
are necessary under some conditions. 
Fertilizers suggested for the early crop 
are the 5-8-7, 6-6-8, 6-8-6 , and 5-10-5
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analyses to be applied at rates varying 
from 1,000 to 2,000 pounds per acre, 
depending upon the soil and previous 
treatment. For late cauliflower, the au
thor suggests 4-10-6, 4-8-8, 6-6-8, and
5-8-7 at rates from 1,000 to 2,000 pounds 
per acre. At times it may be necessary 
to follow these applications with 150 to 
200 pounds of nitrate of soda just as the 
plants are forming curds. Lime is very 
essential and should be used every time 
the crop is planted, the author states.

Among the other steps to consider in 
growing this important vegetable crop 
in Connecticut are rotation, soil man
agement, selecting varieties, transplant
ing, cultivation, diseases and market
ing. The present bulletin is a revision 
of number 173. Additional bulletins on 
other vegetable crops recently revised by 
the Connecticut Extension Service are 
referred to below.

" Sixty-fourth Annual Report o f the Ontario 
Agricultural College and Experimental Farm, 
1938," Ontario Agr. Exp. Farm, Guelph, Ont., 
Can., 1939.

"Colorado Farm Bulletin," Agr. Exp. Sta., 
Fort Collins, Colo., Vol. 11, No. 1, fan.-Mar. 
1940.

"Summer Squash," Agr. Ext. Serv., Storrs, 
Conn., Bui. 271 (Revised No. 189), Feb. 1939, 
Albert E. Wilkinson.

"Winter Squash," Agr. Ext. Serv., Storrs, 
Conn., Bui. 272 (Revised No. 188), Feb. 1939, 
Albert E. Wilkinson.

"T he Farm Home Garden’’ Agr. Ext. Serv., 
Storrs, Conn., Bui. 273 (Revised No. 164), 
March 1939, Albert E. Wilkinson.

"Red Raspberry Culture in Connecticut,” 
Agr. Ext. Serv., Storrs, Conn., Bui. 275 ( Re
vised No. 172), March 1939, H. A. Rollins.

"Growing Early Cabbage,’’ Agr. Ext. Serv. 
Storrs, Conn., Bui. 276 (Revised No. 148), 
March 1939, Albert E. Wilkinson.

"Annual Report State Board of Agriculture 
1938-1939," Quarterly Bulletin, St. Bd. o f Agr., 
Dover, Del., Vol. 9, No. 3, Sept. 1939.

"Twenty-fifth Biennial Report o f the De
partment o f Agriculture, from July 1, 1936 to 
June 30, 1938," St. Dept, o f Agr., Tallahassee, 
Fla., 1939.

"Winter Wheat Varieties for Illinois," Agr. 
Exp. Sta., Urbana, 111., Bid. 460, George H. 
Dungan, W. L. Burlison, Benjamin Koehler, 
and O. T. Bonnett, Dec. 1939.

"Tung Tree Culture," St. Dept, o f Agr. and 
Immigration, Baton Rouge, La., 1939, H. C. 
Coleman.

"The Massachusetts Commercial Vegetable 
Grower," Agr. Ext. Serv., Amherst, Mass., Vol. 
22, fan. 1940.

"Fruit Notes," Agr. Ext. Serv., Amherst, 
Mass., Dec. 1939, W. H. Thies.

"Mississippi Farm Research," Agr. Exp. Sta., 
State College, Miss., Vol. 3, No. 1, fan. 1940.

"The Effect o f Root Temperature Upon the 
Absorption o f Water by the Cucumber," Agr. 
Exp. Sta., Columbia, Mo., Res. Bui. 309, Dec. 
1939, R. A. Schroeder.

"Important Grasses and Other Common 
Plants on Montana Ranges, Description, Dis
tribution and Relative Value," Agr. Exp. Sta., 
Bozeman, Mont., Bui. 375, Nov. 1939, Louis P. 
Reitz and H. E. Morris.

",Farm Research," Agr. Exp. Sta., Geneva, 
N. Y., Vol. VI, No. 1, fan. 1. 1940.

"Seed-flax Production in Oregon," Agr. Exp. 
Sta., Corvallis, Oreg., Sta. Cir. 133, July 1939, 
D. D. Hill.

"The Value o f Irrigated Pastures for Dairy 
Cattle," Agr. Exp. Sta., Corvallis, Oreg., Sta. 
Bui. 366, Sept. 1939, H. P. Ewalt and I. R. 
Jones.

"Farm Research in South Dakota, Fifty- 
second Annual Station Report, July 1, 1938- 
June 30, 1939," Agr. Exp. Sta., Brookings, S. 
Dak.

"Biennial Report, Division of Agriculture of 
the South Dakota State College o f Agriculture 
and Mechanic Arts, 1936-1937 and 1937-
1938,” Agr. Exp. Sta., Brookings, S. Dak• 

"Culture o f New Fall Vegetables," Agr.
Ext. Serv., Knoxville, Tenn., Pub. 225, May
1939, W. C. Pelton.

"Greater Values from the Cotton Crop," 
Agr. Ext. Serv., Knoxville, Tenn., Pub. 226, 
July 1939, H. E. Hendricks and G. E. Martin.

"Growing Raspberries in Vermont!’ Agr. 
Ext. Serv., Burlington, Vt., Brieflet 521, March 
1939, Charles H. Bias berg.

"Report o f the Chief o f the Office o f Ex
periment Stations, 1939,” U. S. D. A., Wash
ington, D. C., 183191, 1939.

"Report o f the Chief o f the Bureau of Plant 
Industry, 1939," U. S. D. A., Washington, 
D. C., 185616, 1940.

"Mulching to Establish Vegetation on Eroded 
Areas o f the Southeast," U. S. D. A., Wash
ington, D. C., Leaf. 190, Dec. 1939, Sydney 
Franklin.

"Strawberry Varieties in the United States," 
U. S. D. A., Washington, D. C., Farmers' Bui. 
1043, Sept. 1939, George M. Darrow and 
George F. Waldo.

"Culture and Diseases o f Delphiniums," U. 
S. D. A., Washington, D. C., Farmers’ Bui. 
1827, Oct. 1939, Furman Lloyd Mulford and 
Freeman Weiss.

"Orach, Its Culture and Use as a Greens 
Crop in the Great Plains Region," U. S. D. A., 
Washington, D. C., Cir. 526, Sept. 1939, 
M. F. Babb and James E. Kraus.

Economics
5 Since the inauguration of the Soil 
Conservation Service in 1933, something 
like 165 project areas have been estab
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lished in the United States. In these 
areas the Soil Conservation Service as
sisted farmers in working out conserva
tion programs for the individual farms. 
It is now interesting to review the re
sults of some of the projects which were 
established during the early stages of 
the program. Georgia Experiment Sta
tion Bulletin 203, “A Study of Farming 
in Sandy Creek Soil Conservation 
Demonstration Area,” by W. E. Hen
drix, gives such results.

The Sandy Creek project was estab
lished in 1934 and includes an area of 
approximately 104,000 acres, lying in 
parts of Clarke, Jackson, and Madison 
Counties in the Piedmont region. The 
farms included in the survey have been 
classified into three groups, on the basis 
of the slope: First, level to gently roll
ing farms; second, farms of moderate 
slopes; and third, farms having steep 
slopes. The farms were then further 
divided on the basis of the erosion into 
two groups, least-eroded and worst- 
eroded.

“None of the nine farms of level to 
gently rolling slopes were in the worst- 
eroded group; 11 of the 28 farms of 
moderate slopes were in the worst- 
eroded group; and 18 of the 27 farms of 
steep slopes were in the worst-eroded 
group.” The methods used for the con
trol of erosion were divided into three 
headings: land-use changes, rotation 
practices, and mechanical erosion con
trol measures.

It was noted that the most important 
change in the acreage of clean-tilled 
crops under the Soil Conservation pro
gram has been a decrease in the cotton 
acreage, which resulted largely from the 
crop adjustment program. Since the 
decrease was proportional to the acre
age previously grown, it was not greater 
on the steep farms than on the gendy 
rolling farms. “In 1933 cooperating 
farms included in both the 1933 and 
1937 surveys had less than .1% of the 
cropland in winter legumes, 9.8% in 
cowpeas alone, .8%  in cowpeas and 
corn interplanted. In 1937 these crops 
had increased to 10.2%, 17.3%, and

15.1% respectively. The largest acre
ages of close-growing crops were on the 
least sloping farms, and the smallest 
acreages on the steeper and badly 
eroded farms.”

It was pointed out that numerous fac
tors underlie the failure of farmers to 
carry on sound conservation practices, 
but among the most important are the 
system of farming, low farm income, 
farm tenancy, and a high mortgage in
debtedness.

The farming system in the area was 
centered about cotton as the main cash 
crop with other production limited 
largely to products used on the farm. 
There had not been an increase in crops 
being used to any large extent to sup
plement cotton as a source of cash in
come. Thus without any supplemen
tary sources of income, further reduc
tion in cotton acreage to comply with 
the land use changes needed for ero
sion control did not appear likely, de
spite an unfavorable outlook for cotton. 
The author found that there had been 
a slight decrease in livestock production 
in the area since 1933. In addition to 
more feed, increases in livestock pro
duction will require new cash expendi
tures for fences, buildings, equipment, 
and more widespread knowledge of bet
ter production and marketing methods. 
It is felt that any widespread increase 
in livestock numbers in this particular 
area will be very slow.

Farm income averaged only $51 per 
farm in 1937, which means that any 
methods or suggestions for erosion con
trol must be of a type that will not in
volve any large cash outlay, although 
methods of increasing farm income 
should not be overlooked.

The tenant-operated farms ranked 
lower than owner-operated farms in 
percentage of cropland planted to close- 
growing crops, and the quantity and 
quality of mechanical erosion control 
practices being carried on. The owner- 
operated farms burdened by heavy debts 
had a higher percentage of cropland in 
soil-depleting crops than the owner- 
operated farms free of debt.
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J  According to the 1939 report of the 
State of Minnesota Department of Agri
culture, Dairy and Food, Fertilizer 
Analyses and Registrations, sales of fer
tilizers in Minnesota in 1939 amounted 
to 13,455 tons. The leading analyses 
in order of importance were: 0-9-27, 
3-14-6, high-grade superphosphate 43% 
to 45%, and 4-16-4. The total of 
13,455 tons sold in 1939 compared to 
13,778 tons in 1938 and 17,698 tons 
in 1931. Although some fertilizers are 
sold in practically every county in the 
State, the greatest concentration occurs 
in the southeastern sections with Free- 
burn County taking the greatest quan
tity. Based on the calculations from 
plant food actually sold, the average 
plant-food content of all fertilizers sold 
in the State was 27.46%.

" Production, Purchase, Sale, and Use o f 
Specified Foods on Alabama Farms," Agr. 
Exp. Sta., Auburn, Ala., Cir. 81, Nov. 1939, 
Buis T. Inman.

",Annual Report o f Commercial Fertilizers 
Agricultural Minerals, July 1, 1938 to June 30, 
1939," St. Div. o f Agr., Denver, Colo., Mimeo., 
Dec. 1939.

"Commercial Fertilizers, Report for 1939," 
Agr. Exp. Sta., New Haven, Conn., Bui. 430, 
Nov. 1939, E. M. Bailey.

"Quarterly Bulletin, State Board of Agricul
ture, State Laboratory, Fertilizer, Feed, and 
Seed Report, January-June 1939, Issued for  
Quarter Ending June 30, 1939," St. Bd. o f 
Agr., Dover, Del., Vol. 29, No. 2, 1939.

"Factors in the Organization and Operation 
of Farms in an Upland Cotton Area o f Louisi
ana," Agr. Exp. Sta., University, La., Bui. 309, 
Oct. 1939, R. J. Saville and S. B. Thornton.

"Official Inspections 173," Agr. Exp. Sta., 
Orono, Maine, October 1939.

"Minnesota Annual Crop and Livestock. 
Statistics for 1937-1938," St. Dept, o f Agr., 
St. Paul, Minn., Bui. 30, 1939.

"The Rural Population Resources o f Mis
souri," Agr. Ext. Serv., Columbia, Mo., Res.

“You’ve plenty of nerve, Rastus. The 
idea of stealing my chickens and then 
trying to sell them to me.”

“Well, boss, I thought you’d pay a 
better price for these chickens since 
you raised ’em yo’self. You’d know 
what you wuz buyin’.”

Bui. 306, Nov. 1939, C. E. Lively and R. B. 
Almack.

"Some Rural Social Agencies in Missouri 
Their Nature and Extent," Agr. Exp. Sta., 
Columbia, Mo., Res. Bui. 307, Nov. 1939,
C. E. Lively and R. B. Almack.

"Relationship o f Productivity o f Farm Units
and Their Ability to Pay Rent," Agr. Exp. 
Sta., Columbia, Mo., Res. Bui. 308, Nov. 1939, 
Brown R. Rawlings, Jr. and O. R. Johnson.

"Commercial Fertilizer Report for 1939," 
Agr. Exp. Sta., Bozeman, Mont., Bui. 376, Dec. 
1939, James T. Sparling and Edmund Burke.

"Cotton Marketing in the Coastal Plain Area 
o f North Carolina," Agr. Exp. Sta., Raleigh, 
N. C., Bui. 325, June 1939, J. W. Wright and 
G. R. Smith.

",Farm Tenancy in Oklahoma," Agr. Exp. 
Sta., Stillwater, Okla., Bui. 239, Dec. 1939, 
John H. Southern.

"Cost and Efficiency in Producing Hops in 
Oregon," Agr. Exp. Sta., Corvallis, Oreg., St. 
Bui. 364, June 1939, G. W. Kuhlman and 
R. E. Fore.

"Farm Tenancy in Pennsylvania," Agr. Exp. 
Sta., State College, Pa., Bui. 383, Sept. 1939, 
P. I. Wrigley.

"Prices and Pennsylvania Agriculture," Agr. 
Exp. Sta., State College, Pa., Bui. 384, Oct. 
1939, Allen F. Anderson and F. P. Weaver.

"Commercial Fertilizers," Agr. Exp. Sta., 
Burlington, Vt., Bui. 453, Sept. 1939, L. S. 
Walker, E. F. Boyce, and L. E. Davis.

"Report o f the Chief o f the Bureau o f Agri
cultural Economics, 1939," U. S. D. A., Wash
ington, D. C., 188688-39-1.

"2 Families, One Farm," U. S. D. A., AAA, 
Washington, D. C., PC4, 16-11507.

"To Buy Abundantly," U. S. D. A., AAA, 
Washington, D. C., PC5, 16-11508.

"Plenty," U. S. D. A., AAA, Washington,
D. C., PC6, 16-11509.

"Here’s our Farm Program for 1940 for 
North Central Region," U. S. D. A., AAA, 
Washington, D. C. NCR, Leaf. 401, Nov. 1939.

"Trading for Others in Commodity Fu
tures," U. S. D. A., Washington, D. C., Cir. 
539, Oct. 1939.

"Economic Statistics Relating to the Cali
fornia Grape Industry," U. S. D. A., Wash
ington, D. C., Mimeo., Aug. 1939, Donald R. 
Rush.

"Two Trends o f Great Agricultural Signifi
cance," U. S. D. A., Washington, D. C., Ext. 
Cir. 306, June 1939, O. E. Baker.

“Dad, what is an actor?”
“An actor? My son, an actor is a 

man who can walk to the side of the 
stage, peer into the wings filled with 
theatrical props, dirt, dust, other actors, 
stage hands, old clothes, and other clap
trap, and joyfully say, ‘What a lovely 
view there is from this window.’ ”
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Die Ernahrung der Pflanze, 
November 1939, Vol. 35, No. 11
T h e  I n f lu e n c e  o f  t h e  N e u t r a l  S a l t s  

o f  t h e  A l k a l i  and  A l k a l i n e  E a r t h  
M e t a ls  o n  P l a n t  G r o w th . By H. 
Bomss, Bonn, Germany.

This technical paper describes results 
of experiments to observe and study the 
effects of potassium, sodium, lithium, 
rubidium and calcium as chlorides, sul
phates, and nitrates, on the growth of 
plants. The author first distinguishes 
growth in the technical sense from the 
common usage of the term. In the strict 
plant physiological meaning, growth 
refers to the irreversible increase in vol
ume of the plant, and thus really in
cludes only a part of the processes in
volved in the general total development 
of the plant. The determination of the 
dry weight of the plant as a measure
ment of growth is not necessarily cor
rect. The various parts of the plant 
can conceivably grow not only by cell 
division, but also by a stretching of the 
cells. Usually both processes are in
volved in growth.

The difficulties of studying the effect 
of a single ion on growth are discussed. 
The omission of an ion to study what 
happens when it is deficient does not 
necessarily give one a true picture of 
what the ion really does in the plant, 
since the general rhythm of the plant’s 
physiological processes is badly dis
rupted by the unbalanced nutrition. 
The author sought to minimize these 
effects by conducting his experiments 
under carefully controlled conditions,

whereby those processes in the plant 
likely to be secondarily affected by the 
omission of an ion are reduced to a 
minimum. For this purpose, he used 
seedlings of several plants; grew them 
in the dark, at constant temperature, in 
a saturated atmosphere, and made his 
observations over only a comparatively 
short time. Dilute solutions of the salt 
to be studied were added and the length 
of the hypocotyl measured and com
pared with the length of a similar plant 
grown in pure water.

When each of the salts was tried on 
spurrey (Spergula), the potassium in
creased growth markedly, followed 
rather closely by sodium. Rubidium, 
lithium, and calcium in the order 
named depressed growth, compared to 
water. When tobacco (N-rustica) was 
employed, potassium again greatly in
creased root growth, with sodium a 
much poorer second, followed closely 
by lithium. Calcium had practically 
no effect, while rubidium was mark
edly depressive. The growth apparently 
was due to both cell division and cell 
lengthening, with the latter particularly 
important. The use of greatly diluted 
solutions of rubidium salts stimulated 
the root growth of spurrey up to about 
60 hours, after which they depressed 
the growth slightly for about 50 hours, 
finally ending up about the same as 
water control at the end of 140 hours.

The favorable action of sodium on 
the spurrey roots led to another experi
ment, in which the plants were grown 
in water culture, with a regular nutri
ent solution, under normal growing

34
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conditions. The potassium salt was re
placed by sodium salt in one series, and 
in another, neither was used. Pure 
water was used as the control series. 
It was found that the sodium plants 
grew almost as well as the potassium 
plants. The solution without either of 
these ions produced plants that were 
smaller than those produced by water 
alone. The author believes the ability 
of sodium to replace potassium so well 
is specific for this and other plants, but 
is not general.

Corn cockle (Agrostemma) seedlings 
were grown with potassium chloride 
and potassium nitrate, with pure water 
as the check treatment. Another series 
was run with the corresponding calcium 
salts. The latter depressed the growth 
of the plants, w’hile potassium nitrate 
increased the growth. Potassium chlo
ride was beneficial, but not so effective 
as the nitrate. The potassium contents 
of the hypocotyl and cotyledons were 
determined in the plants with the two 
potassium salt treatments. There was 
much more potassium in the plants 
treated with the nitrate form than with 
the chloride. The percentage composi
tion of the cotyledon receiving the ni
trate was not much higher than the 
plants without potassium, owing to the 
much greater growth in the former 
case. This shows the misleading pos
sibility of expressing plant analyses only 
in percentage of weight.

The paper is concluded with a dis
cussion of the results in comparison 
with reports of similar investigations by 
other scientists.

N u t r i e n t  D e f i c i e n c y  S y m p t o m s  o n

T o b a c c o  i n  t h e  F i e l d .

The excellent work by J. E. McMurt- 
rey, Jr., entitled “Symptoms on Field- 
Grown Tobacco Characteristic of the 
Deficient Supply of Each of Several 
Essential Chemical Elements,” and pub
lished as U. S. Department of Agricul
ture Technical Bulletin 612 (1938) is 
discussed and rather fully summarized 
by G. Rohde.

Annales Agronomiques, Vol. 9, 
Nos. 4 & 5, July-October 1939

B io c h e m ic a l  D a t a  S u m m a r iz e d  f r o m  
V a r io u s  E x p e r i m e n t s  o n  t h e  G r o w 
in g  o f  F o r a g e  a n d  T r u c k  C r o p s  in  
S o u t h e r n  F r a n c e . By R. Salgues, 
Brignoles, France.

Growing sorghum on several soils 
with increments of potash and of basic 
slag resulted in best yields from the 
highest application of potash and slag, 
along with nitrogen. Protein and car
bohydrates were increased, cellulose 
was decreased by the treatments. When 
several varieties of potatoes were grown 
with different treatments in different 
years, there were indications that potash 
applications increased the yield and 
starch content of the tubers. A direct 
comparison one year with sulphate of 
ammonia showed this material to in
crease yield, but with a tendency to 
decrease starch content. Experiments 
with melons showed that highest yields 
with the highest sugar content were 
obtained with the highest fertilizer ap
plication, which consisted of 10 tons 
manure, 1,000 pounds each of super
phosphate and sulphate of potash, and 
300 pounds of sulphate of ammonia 
per acre.

F e r t i l i z e r  T e s t s  O r g a n iz e d  in  1938 
b y  t h e  C ir c l e  t o  S t u d y  a n d  I n v e s 
t ig a t e  t h e  I m p r o v e m e n t  o f  H o p s  
in  B e l g i u m . By P. Elsocht and F. 
Hoed, Belgium.

Experiments at four locations with 
different fertilizer treatments are re
ported. Both yield and quality of the 
hops were determined. At one loca
tion, best results were obtained with a 
fertilization of 200 pounds each of 
ammonium nitrate and nitrate of lime, 
600 pounds of bicalcic phosphate, and 
600 pounds of sulphate of potash, as 
against larger or smaller amounts of the 
nutrients. Manure and Peruvian guano 
had been applied over the entire area. 
At another location, increasing the pot
ash up to 800 pounds per acre gave best
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results. Applying 1,600 pounds of pot
ash in 1937 and none the next year 
resulted in slightly lower yields com
pared to normal fertilization, but much 
better quality of hops both years. At 
the third location, best yield was secured 
with 100 pounds of nitrate of lime and 
300 pounds of sulphate of potash in 
addition to phosphate and manure. An 
application of 20 pounds of borax per 
acre was made here on one of the com
pletely fertilized plots, which increased 
the yield, but not the quality of the 
hops. At the fourth location the treat
ments of the plots did not increase the 
yield over the check plot. This prob
ably was due to the very heavy manure 
application with 800 pounds of basic 
slag and 400 pounds of muriate of pot
ash over the entire area before laying 
out the test.

Particularly interesting here are the 
results on a plot which received 20

pounds of borax per acre. The yields 
were favorable, and the quality better 
than on the regularly fertilized plots. 
On another plot, 900 pounds of magne
sium sulphate were applied, with yields 
and quality being similar to that on the 
borax plot. In view of the results with 
borax and magnesium, the authors 
stated that additional experiments with 
these materials would be conducted in 
the future.

A p p l ic a t io n  o f  t h e  S t a t is t ic a l  M e t h 
o d s o f  R. A. F i s h e r  t o  C u l t u r a l  
E x p e r i m e n t s . By P. Desaymard, 
France.
The well-known statistical methods 

of R. A. Fisher as applied to agricul
ture, developed when he was at Roth- 
amsted Experimental Station in Eng
land, are fully discussed. The author 
shows how they can be used to advan
tage in agronomic experiments.

Cotton Wilt and 
Root-knot Nematode

By D. C. Neal
Pathologist, U. S. Department of Agriculture, University, Louisiana

AS a result of recent surveys made by 
L plant pathologists of the U. S. De

partment of Agriculture and Experi
ment Stations, many areas of the cotton- 
growing district of the Gulf Coastal 
Plain have been found to be heavily 
infested with the cotton wilt fungus, 
Fusarium vasinjectum, and also another 
parasitic organism, called root-knot 
nematode or eel worm, Heterodera 
marioni. In these regions the wilt dis
ease has assumed considerable economic 
importance because of its greater viru
lence and destructiveness in the pres
ence of nematodes in the soil. Where 
nematodes occur, swellings or knots

form on the roots of the cotton plant 
as a result of the presence of the nema
tode parasite in the root tissues, and 
therefore growth and normal develop
ment of the whole plant, especially the 
root system, are restricted. This causes 
a lowering of resistance to attack by the 
wilt fungus, and under such conditions 
even the more wilt-resistant varieties of 
cotton may become infected and readily 
succumb to the wilt disease.

In recent experiments conducted in 
the greenhouse at the Louisiana Agri
cultural Experiment Station in which 
one wilt-susceptible and three wilt-re
sistant varieties of cotton were grown in
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Ruston Sandy Loam soil heavily in
fested with both wilt and nematodes, 
all varieties under test developed ap
proximately 70 per cent wilt within 40 
days from date of planting. The root 
systems also were heavily infected with 
nematodes, and many plants were killed 
by the combined infection within 3 
weeks.

Aside from the apparent breaking 
down of wilt resistance in special re
sistant varieties when nematodes attack 
the plant, another difficulty is involved. 
In addition to cotton, the root-knot 
nematode attacks many other kinds of 
plants, including some of the soil-build
ing crops such as Austrian peas, vetch, 
and certain varieties of soybeans, and 
if they are planted for soil improvement 
in areas where both wilt and nematodes 
are prevalent, the nematode population 
of the soil may be increased and the 
wilt disease made correspondingly more 
destructive in subsequent cotton plant
ings.

Fortunately, certain crops such as oats, 
rye, corn, cowpea (Brabham or Iron), 
velvet bean, soybean (Laredo variety 
only), and some of the clovers, particu

larly burr and southern giant burr, and 
Melilotus indica are resistant to the 
root-knot nematode and may be used 
successfully in rotations or as cover 
crops in areas where both wilt and root- 
knot nematode are factors in reducing 
cotton yields.

The crotalarias, Crotalaria juncea and 
Crotalaria spectabilis, also are excellent 
crops for rotation control of the root- 
knot nematode in regions to which they 
are adapted.

In soil tracts where only wilt is preva
lent, improved strains of wilt-resistant 
Dixie-Triumph cotton and Delfos 965- 
425, the latter recently developed by the 
Northeast Louisiana Experiment Sta
tion at St. Joseph, Louisiana, may be 
grown with satisfactory results. Root- 
knot nematode appears to be restricted 
to the lighter, sandier soils of the Gulf 
Coastal Plains and has never been 
found to be destructive to any great ex
tent in the heavier clay or alluvial types.

For further information on this sub
ject inquiries should be made to the 
United States Department of Agricul
ture or State Experiment Stations lo
cated in the cotton belt of the southern 
states.

Lawns for the South
(From page 22)

mower to cut grass 2 to -3 inches 
in height.

2. Water thoroughly, if possible, 
every 2 weeks during dry periods.

3. Apply a mixture of 14 sulphate 
of ammonia or nitrate of soda and 
% cottonseed meal as a top-dress
ing. This material should be ap
plied at the rate of 10 pounds per
1,000 square feet. Better results 
will be secured if 4 pounds of 
muriate of potash are added to 
every 10 pounds of the cottonseed

meal and nitrogen mixture. Ap
ply this at the rate of 14 pounds 
per 1,000 square feet. Make first 
application in early spring and ap
ply succeeding application every 
2 months. For instance, if the 
first application is made March 1, 
other treatment should be made 
May 1, July 1, and September 1. 
Do not apply this top-dressing 
after October 1.

4. English rye grass can be planted 
in well-established sod for a green
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winter lawn. Sow seed at the rate 
of one pound per 100 square feet 
in October, November, or Decem
ber. Rake in with the back of a 
rake.

Watering during the summer is par
ticularly beneficial to new lawns. Fer
tilizers can be used by the plant only 
when there is moisture present to put

it into solution; however, soil well sup
plied with nitrogen, phosphorus, and 
potash will support grass during dry 
periods more satisfactorily than poor 
soils. When watering soak the lawn to 
a depth of 6 inches every 2 weeks. Do 
not sprinkle lightly every few days, be
cause this brings the roots to the surface. 
Shallow roots die quickly in dry periods.

Healthy Hunger
( From page 17)

soda per acre. The check plot which 
has had no treatment was a rather sorry 
looking piece of sod when I saw it in 
mid-October. Mr. Price said the fer
tilizer treatment was bringing his pas
tures to where he was approaching the 
proverbial cow-to-the-acre plan of graz
ing. This means milk that can be sold 
at a profit for manufacturing purposes.

All through that mountain country 
where farmers are selling milk to the 
Kraft Company at West Jefferson, the 
Biltmore plant at Asheville, the Pet 
plant at Waynesville, the cooperative 
creamery at Brasstown, and the Nan- 
tahala Creamery at Franklin, it has 
been found that better pastures are 
needed. Applications of limestone and 
TVA phosphate are working wonders

on the soils and are promoting better 
growths of grass and legumes, but a 
few demonstrations also indicate that, 
here too, land which has become 
healthy will also become hungry, and 
potash applications are profitable.

A rather unusual use for potash, one 
may say, who thinks only of its use 
with potatoes, tobacco, corn, or cotton. 
A rather unusual place also, thinks 
he who considers potash valuable only 
for muck soils or for the thin soils of 
sandy coastal plains. But these strong 
piedmont clays and mountain loams 
respond well, the evidence seems to 
show, once they have been made 
healthy. They get hungry, and until 
that hunger is appeased, the best results 
are not secured.

Lime is Your G-Man
(From page 19)

heat in the larger rock would be greater 
than that of the small rock in propor
tion to their relative sizes. Thus, soils 
can have the same pH value and still 
differ greatly in lime requirement.

The table on the opposite page shows 
the pH values within the soil range and 
some lime and crop relationships.

How Much Does It Pay To Correct 
Soil Acidity? Results from Indiana

field experiments with 3- and 4-year 
rotations including legumes demon
strate the following facts:

When pH =  4.7, $1.00 spent for lime 
returned $12.34 (Wanatah Field) 

When pH =  5.0, $1.00 spent for lime 
returned $5.70 (Jennings Co. Field) 

When pH =  6.0, $1.00 spent for lime 
returned $3.00 (Bedford Field)
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Peruvians Pick Cotton All Year
Cotton picking in Peru is not a sea

sonal job as it is in the cotton districts 
of the United States, and as a result 
there is no rush marketing season as 
there is elsewhere, says Charles H. Bar
ber of the Office of Foreign Agricultural 
Relations in a survey report of South 
American cotton as it comes into com
petition with American cotton.

The cotton areas of Peru are semi- 
tropical and there are no killing frosts, 
and no rains to discolor the fiber.

Guano, a natural fertilizer, is abundant 
nearby. The fruiting of the cotton de
pends on the time of planting, and the 
planting date depends on the period 
when irrigation water is most plentiful. 
Irrigation in turn traces back to the 
melting of the snows in the Andes, and 
the time of rapid melting moves south
ward gradually with the seasonal shift 
of the sun. The result is that cotton is 
being harvested in some part of Peru 
almost the year round, says Barber.

Pasture Problems Still Unsolved
(From page 14)

age protein in the forage produced from 
each plot treatment is given in the last 
column. The increase in protein due to 
treatment is, of course, reflected in the 
figures, in that the comparative yields 
of protein are higher than for dry matter 
in all cases. In the plots receiving nitro
gen, the nitrogen was held constant in 
all treatments, at 50 pounds of elemental 
nitrogen per acre.

The 12-4-4 treatment reflects the need 
for more phosphoric acid and potash 
than this fertilizer carries, since the 
application of small amounts of these 
minerals does not appear to be sufficient 
to stimulate wild white clover in the 
stand, whereas in both the 0-20-20 series 
and in the complete fertilizer plots wild 
white clover has been very abundant. 
This is reflected in the protein percent
ages of 19.7% and 18.6% respectively,

while in the 12-4-4, the protein of the 
forage averaged but 16.5%. Feeding 
value of the forage produced, judged 
by the total protein content, was raised 
about 50% by the nitrogens and by the 
12-4-4, doubled with the 0-20-20 and 
increased 2 x/i  times by the complete fer
tilizers.

To further show how effective phos
phoric acid and potash are on this soil 
it is only necessary to observe the data 
for 1938, in the spring of which some 
of the plots that had previously re
ceived nitrogen were treated with an 
0-20-20 fertilizer. This change was 
made because little or no clover was 
carried by the plots that had nitrogen 
and we wished to see not only how 
quickly clover would appear but how 
much it would increase the yield.

Clover came into the stand almost

. . Dry Matter Protein % Protein
Treatment Yield Yield in Forage

Av. 5 no-treatment plots. . . 
Av. 5 nitrogen carriers
12-4-4 ...................................
0 - 20-20 .......................................................................................

Av. 4 completes 1-2-2 ratio

100 100 15.3
122 148 18.5
141 152 16.5
151 195 19.7
203 247 18.6



February 1940

immediately and the yields jumped the 
first year as the following data well 
show.

1938 Yields
Dry

Treatment Matter Protein
Yield Yield

No treatment................  100 100
Av. 2 N plots.................  115 127
Av. 2 N plots with PK

added 1938................  186 219

Nitrogen was applied uniformly in 
both treatments receiving nitrogen at 
50 pounds per acre, and the same two 
carriers were used in both cases. The 
increase recorded for the NPK plots is 
convincing that we get enough of the 
response on this soil for phosphoric acid 
and potash, and the rapidity with which 
these elements bring in clover is very 
startling.

We have much evidence on this soil 
to prove that potash encourages the de
velopment of clover more than phos
phoric acid. One plot in the test was 
given an annual application of 200 
pounds of 50% muriate of potash per 
acre. Yields of dry matter and protein, 
with untreated plots at 100, have aver
aged 120 and 140 respectively. The 
proportion of clover in the sward is 
higher than in any of the other plots.

In another case we are comparing a 
nitrogen-phosphorus carrier, 11-48-0, 
and nitrate of potash, 13-0-44, equal 
amounts of nitrogen being used. The 
difference in the swards of the two plots 
is very striking, with much more clover 
in the nitrate of potash plot. Although 
our yields do not show a significant 
difference between the two, the cows 
recognize the difference, because the 
plot where nitrate of potash is annually 
applied is always much more closely 
grazed than the other.

Whereas we are certain that wild 
white and other clovers on this soil 
are more dependent upon potash than 
other plant-food elements, still potash 
alone does not give maximum yields. 
In view of the results we have secured,

we believe a balanced fertilizer pro
gram is necessary, that best results on 
pastures like this cannot be secured with 
superphosphate alone or with lime and 
superphosphate, but that best yields 
will come only when the fertilizer car
ries potash along with other things. 
Whether nitrogen is used depends upon 
the proposed intensity of grazing, as 
well as upon the need for more pasture 
on the farm during the forepart of the 
pasture season when the response from 
nitrogen is mainly secured. So far as 
this pasture is concerned, we have not 
crowded out clover with nitrogen in 
complete fertilizers, since the pasture is 
closely grazed, but the nitrogen-alone 
plots do not bring in clover as has been 
previously stated.

Moreover, a heavy rate of fertiliza
tion has been used here, complete ferti
lizers equal to 625 pounds of an 8-16-16 
formula, and 50 pounds of nitrogen 
per acre in all cases where this element 
was used. We should, of course, ex
pect large increases of forage on a 
reasonably good pasture under such 
heavy fertilization. Now the question 
arises as to whether these large applica
tions of plant food have proved profit
able.

Shows Profitable Results

Since the plots were managed by 
harvesting small equivalent areas at 
monthly intervals, there is but one way 
in which we can accurately evaluate 
the results, and that is to ascribe a 
certain value to the forage produced. 
Moreover, the dry-matter weights do 
not form an accurate basis for com
parison, since the feeding value and 
apparent palatability depend more upon 
the chemical content of the forage itself. 
This can be fairly accurately measured 
by the protein of the forage, and for
tunately we have the figures for this 
component of the herbage.

In the tabular summary that follows, 
we have calculated the returns on this 
basis, assuming that the feeding value, 
based upon dry matter and protein con
tent of the young grasses and clover,

41
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is equal to 80% of what it would cost 
in the grain bag. There is plenty of 
evidence pointing to its being worth 
more nearly its weight in concentrated 
feeds, but we desire to be reasonably 
conservative in our estimates.

Returns
for $1

invested

Av. 5 nitrogen carriers.......... . .  $1.44
0-20-20..................................... 1.80
Av. 4 complete fertilizers 1.83

Applying this line of reasoning to the 
data in the first table, we arrive at the 
conclusion that all treatments more than 
pay for their cost, and that in the case 
of the complete mixture or in the one 
which carried phosphoric acid and pot
ash, a farmer would nearly double his 
money even at these high rates of treat
ment.

Returns
for $1

invested

Av. 2 nitrogen carriers.......... ..  $1.24
Av. 2 complete fertilizers 2.73

Now if we apply the same yardstick 
to the figures represented by the second 
table, which represents only one year, it 
must be understood by that a very 
good pasture year, the figures indicate 
even more conclusively that it pays to 
fertilize this pasture even at the ex
treme rates.

We realize, of course, that most 
farmers would not use as much plant 
food as we did in this particular trial. 
However, it is quite apparent that if 
a large application of fertilizer will pay 
its cost, and a profit as well, a smaller 
application will pay a larger profit, for 
in spite of all the evasion of economic 
laws going on in the world today, there 
is one that cannot be evaded, and that 
is the old law of diminishing returns. 
In other words, if a large application

pays good returns, a smaller one will 
pay better returns on the initial in
vestment.

How does this apply to the so-called 
permanent pasture that might be im
proved in New England? Obviously 
we would not care to impose our find
ings on all the New England States, 
but we have reasonable assurance from 
25 or 30 smaller trials that the heavier 
soils will respond in much the same 
manner.

If a farmer is just embarking on a 
pasture improvement program, he will 
need to use caution in amounts of ma
terial as well as in the choice of a 
location to put that material. That the 
better areas of pasture should be im
proved first is now almost axiomatic. 
In a large number of cases the sod will 
not be good enough to warrant heavy 
annual applications, especially in loca
tions where brushy growth is being 
brought under control. In these loca
tions it may be better to start with lime 
and superphosphate, then after the 
sward becomes thicker, potash or com
plete fertilizers should be applied as 
conditions seem to warrant.

A Balanced Fertilizer,Program

On the better areas of permanent 
pasture that are already established, and 
especially if they are well watered, a 
balanced fertilizer procedure should be 
practiced with superphosphate and pot
ash, as well as lime where necessary. 
Trials in New Hampshire other than 
those reported here indicate that super
phosphate and potash may be applied 
every third year in suitable amounts. 
Large triennial applications of super
phosphate have given slightly better re
sults than small annual applications in 
which the same amount of plant food 
is involved, while with potash the re
verse is true. Nitrogen in almost any 
form can be depended upon to stimu
late grass growth during the first half 
of the pasture season, and if more feed 
is needed during that period, this ele
ment should be used. Well-stocked 
areas are almost certain to need nitrogen
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applications on some part of the pasture 
if high-producing herds are to be main
tained.

Although most dairymen believe that 
a tillable pasture should always be 
plowed wherever improvement is de
sired, there is much doubt as to whether 
plowing is desirable in all such cases. 
Plowing turns down the organic layer 
which seems to be necessary at the 
surface of the soil for the permanent, 
shallow-rooted pasture plants. Unless 
an enormous supply of manure for 
treating such areas is available, it may 
often be better to avoid the expense 
of plowing and working the land and 
institute a cheaper system of top-dress
ing with suitable materials.

Northeastern dairymen are fairly 
bound to a heavy system of grain feed
ing. To embark on a program of

pasture improvement means more ex
pense, except insofar as Agricultural 
Conservation Program allotments are 
used for the purpose. These will be a 
great help in solving the pasture prob
lem on a large number of farms when 
farmers use more of their allotments 
on their grazing lands.

What we know now is that if we 
take a dollar to the feed store, we bring 
back a dollar’s worth of feed. What 
we wish were better understood is that 
if we take the same dollar and spend 
it for suitable fertilizers for the pasture, 
we will get back our dollar’s worth of 
feed plus from 50% to 200% or more 
on the money invested.

When farmers realize how this can 
be done, the pasture problem of the 
northeast will be nearer a solution than 
it is today.

Balanced Fertilization for Apple Orchards
{From page 10)

deficiency will exhibit a number of 
leaves in which the browned or scorched 
areas are distributed in patches over the 
leaf, see figure 2, A & E. In addition, 
the area next to the scorched region does 
not present the olive colouration which 
generally occurs in potassium deficiency. 
This region is either normal green or 
chlorotic, see figure 2, A & C. In many 
cases the chlorosis appears before the 
scorch. This chlorosis occurs between 
the veins and is of a light yellow colour, 
see figure 2 B.

Until recently this trouble had not 
been observed in the field, but during 
the last 2 years it has occurred in Eastern 
Ontario and Quebec in certain areas, 
and was diagnosed partly by symptom 
and partly by analysis of the leaves.

Leaves exhibiting the symptoms 
showed only from 1.19 to 2.5% of mag
nesium in the ash, whereas leaves from 
trees free of the trouble showed a mag
nesium content in the ash of 5 to 6%.

Magnesium deficiency has been re
ported from abroad, one case in Europe

having been diagnosed by leaves sent to 
Canada. In all cases there seems to be 
difficulty in quickly correcting the trou
ble. At present where this deficiency 
exists, the recommendation is to apply 
from 2 to 6 pounds of magnesium sul
phate per tree, depending upon the age. 
Applications may be made in late au
tumn or early spring. Since it appears 
difficult to correct in one season, spray
ing experiments to determine the possi
bility of correction by this means are 
under way, but no definite recommen
dations based on results can be made at 
present.

Until recent years little attention was 
paid to the use of such chemicals as 
boron, manganese, and zinc. With the 
advent, however, of various fruit trou
bles in the form of cork in apples and 
rosette of stone fruits and citrus fruits, 
remedies were sought. It has been 
found that several troubles of the type 
mentioned above are associated with a 
lack of these minor elements. As we 
are dealing only with apples, our atten-
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F ig . 1 0 ^ —An ap p le  show ing b it te r  p it.

tion will be confined to boron, manga
nese, and iron, as related to the physio
logical disturbances mentioned below.

In the foregoing paragraphs we have 
discussed the role of the major elements 
as affecting leaf and tree characters. 
There still remain two types of leaf 
troubles due to a lack of iron and 
manganese. This trouble is sometimes 
termed lime-induced chlorosis and is not 
uncommon on high lime soils. The 
leaves affected with this type of chlorosis 
turn a pale, mottled green; sometimes 
they bleach out to almost pale yellow or 
white. Certainly, in ' the early stages 
many leaves will be found in which the 
only green remaining is along the mar
gins of the finer veins. The edges do 
not scorch, but many of the leaves ulti
mately dry up and fall off.

This type of trouble is common on 
alkali soils and is frequently due to an 
excess of lime interfering with the in
take of either iron or manganese. Some
times it is due to actual deficiency of 
these elements. It has been corrected 
in some cases by an application of iron 
to the soil in the form of iron sulphate 
at the rate of 1 pound per square yard 
of soil. In other cases where it is due 
to a deficiency of manganese, applica
tions of 10 pounds of manganous sul
phate per acre have aided in correcting 
the trouble.

Fruit Troubles—There are two gen
eral classes of troubles with apple 
fruits:

(a) Those that may be corrected by 
boron.

(b) Those which do not respond to 
boron treatment.

The troubles which respond to boron 
are classed as drought spot, cork or in
ternal cork, and corky core. These trou
bles affect several varieties of apples 
common in this part of the country, such 
as Fameuse and McIntosh, Stark and 
Ben Davis.

Drought Spot—Figure 4 shows apples 
affected with drought spot in early July. 
The affected fruits are characterized by 
superficial or sunken, irregular, dead 
brown spots or patches in the skin of 
the fruit. Sometimes when apples are 
only slightly affected, they may appear 
at harvest time like figure 5 or, in bad 
cases, like those in figure 6 . Since the 
trouble is generally worse in dry years 
on very dry soils, it has been called 
drought spot.

Corley Core—This is the most com
mon trouble found with McIntosh. The 
outside of the apples appears perfectly 
satisfactory, but on cutting the fruit 
transversely the core area is seen to con
tain light brown, cork-like tissue, either 
in spots or in continuous bands. See 
figure 7.

Cor\ and Internal Cor\—This form 
of the trouble is illustrated in figure 7. 
It may appear when the fruit is half 
grown, although probably at this stage 
it will not show externally. If the fruit 
is cut, however, it will show light 
brown spots of cork-like tissue scattered 
throughout the flesh of the apple, as in 
figure 9. Later in the season the fruit 
may present an appearance as in figure 
8. The blushed or red portion of the 
fruit becomes darker in colour than nor
mal, and the apple becomes deformed 
by a large number of knobs or eleva
tions and depressions.

In all the aforementioned troubles, 
the drop of fruit is premature and ab
normal. The corky core of the McIn
tosh is probably the worst of these
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troubles, because it cannot be detected 
except by cutting the fruit, and fre
quently a lot of it gets on the market 
and causes dissatisfaction with the 
public.

All of the above troubles have re
sponded to boron treatment, and recom
mendations for control are as follows: 
Drought spot and cork may be corrected 
by boron applications to a soil at the 
rate of 4 to 8 ounces of borax per tree, 
applied in spring or late summer and 
worked into the soil, if possible. To 
apply this, mix the borax with several 
times its volume of sand or dry soil to 
aid in spreading it. These soil applica
tions may not be immediately effective,

*

1I
F ig . 1 1 — Cross section  show ing b itte r  p it lesions.

if the soil is on the alkaline or high lime 
side. If the soil is alkaline or on the 
high lime side, immediate results may 
be obtained by incorporating borax with 
the regular lime-sulphur sprays. If this 
is done, two applications should be 
sufficient, one at the time of the calyx 
spray and the other the second spray 
after that, using borax at the rate of 2 x/i 
pounds to 100 gallons of the spray 
mixture.

Bitter Pit is a physiological trouble 
of apples which so far has not responded 
to treatment with boron. The trouble 
may be confused with cork, but there 
are distinguishing differences. In fact

*

(see figure 10) , the typical markings 
generally appear late in the life of the 
apple on the tree or perhaps are not 
recognizable until the fruit is placed in 
storage. The first symptom is the ap
pearance of slightly discoloured spots 
deeper green on green fruit and darker 
red on red fruit, somewhat sunken or 
depressed, and generally regular in out
line. They are likely to be more numer
ous towards the calyx end.

When an affected apple is cut, it 
shows groups of brown, broken-down 
pulp cells just under the skin in the 
flesh, see figure 11, and the affected 
tissue is generally confined to this area. 
No sovereign cure, such as boron, has 
been found for the trouble, but there is 
some knowledge available concerning 
its control. It occurs on Stark, North
ern Spy, and Baldwin, but has not so 
far been definitely found on McIntosh 
or Fameuse.

While the trouble is associated with 
water relationship, it is extremely doubt
ful if that is the final answer. It is often 
found on shallow soils during years 
when there are periods of drought, but 
it has also been found in the deepest of 
soils under ideal moisture conditions. 
It has been induced by excessive feed
ings of manures high in nitrogen, and 
by the severe dehorning of trees not 
previously affected. It is also generally 
more prevalent on light crop trees than 
on those bearing a heavy crop.

Where it occurs, the only advice pos
sible at present is to refrain from heavy 
nitrogen applications and not to attempt 
to force the trees. Adopt a complete 
fertilizer somewhat lower in nitrogen 
than ordinarily employed, say, about 2 
pounds nitrate of soda to 2 pounds acid 
phosphate to 1 pound muriate of potash 
per tree. Avoid excessive pruning in 
any one season, and endeavour to main
tain an adequate and continuous mois
ture supply. On sod orchards heavy 
mulching has aided in this connection.

In the foregoing pages an attempt has 
been made to show the importance of 
the major and some of the minor ele
ments of plant food, and an endeavour
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has been made to stress the importance 
of a balanced fertilizer programme. 
Since apple trees respond to nitrogen 
very readily and soon exhibit its defi
ciency, it is recommended that nitrogen 
be used as a balance wheel in the fer
tilizer programme. This means apply
ing nitrogen separately from the other 
elements, as the trees indicate the need 
for it.

Fertilizer Recommendations

The annual applications of phosphoric 
acid and potash to be employed would 
vary a great deal with the type of soil, 
so that the following recommendations 
can only be used as a general guide. 
Assuming that a tree is producing 4 
barrels of apples per year, 2 pounds of 
muriate of potash per tree or its equiva
lent in some other form would make 
up for the annual loss of potassium in 
the fruit. At 35 trees per acre this 
would equal 70 pounds of this fertilizer 
per acre, which is generally applied to 
the tree area only. But, in order to take 
care of cover crop requirements, whether 
in the form of a sowed crop or grass, 
125 pounds per acre broadcast over a 
full bearing orchard has been generally 
recommended.

Since a 9-5-7 fertilizer has been found 
to be in the correct proportions for an 
apple tree, this amount of potash would 
require approximately 200 pounds of 
20% superphosphate or 250 pounds of 
16% superphosphate per acre. These 
should be applied on cultivated orchards 
when it is possible to immediately plow 
and cultivate. There is no objection to 
a late summer or early fall application 
of these minerals. The nitrogen may 
be applied in the early spring in the 
amounts required. This is best deter
mined by the appearance of the foliage 
and growth during the previous year. 
In most cases one would not expect the 
amount of nitrogen required in com
bination with the aforementioned 
amounts of minerals to be more than 
400 pounds of ammonium sulphate or 
its equivalent per acre. Certainly, if on 
a very poor sand it became necessary to

use more nitrogen than this, then the 
mineral elements should be stepped up 
proportionately.

There are those who prefer a complete 
fertilizer and those who prefer to use 
ordinary barnyard manure. Where or
chards are performing satisfactorily, that 
is, where they are located on fairly well- 
balanced soils, a complete fertilizer such 
as a 9-5-7 has been found satisfactory 
when employed. The rate of applica
tion would vary with the age of the 
trees and the soil, but for full-grown 
trees, applications up to 700 pounds per 
acre may be safely and profitably used 
on poorer soils. Where the soil is high 
in nitrogen and there is danger of an 
excess, a 4-8-10, although it is unneces
sarily high in phosphorus, may be used 
to advantage at rates not exceeding the 
above.

On mulched orchards the 9-5-7 is 
generally the most satisfactory, and dur
ing a year when fresh mulch has been 
applied, a little extra nitrogen may be 
necessary to aid in the decomposition 
of the mulch; the foliage colour will 
soon indicate this. While the use of 
these rule-of-thumb methods may be 
successful, it is preferable to study one’s 
trees and maintain a sufficiency of min
erals, applying the nitrogen in varying 
amounts as required and indicated by 
the foliage symptoms.

Manure Gan Be Used

Where manure is available, it may be 
employed successfully. On the average 
most barnyard manure is about correct 
in its proportions of N, P, and K for 
orchard use. Annual applications of 
about 6 to 7 tons of manure should be 
sufficient to provide the equivalent of 
700 to 800 pounds of a 9-5-7 fertilizer 
per acre.

In closing, remember that poor growth 
accompanied by pale, small foliage, rea
sonably free from scorch troubles, indi
cates the need of nitrogen. Large, lush, 
dark green leaves indicate it is there in 
plenty. Watch your trees, keep up your 
mineral content, and use your nitrogen 
as your balance wheel.
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{From, page 5)

the value of old truths. We think we 
know the truth about soil fertility but 
each year come fresh tests to confuse and 
deny earlier summaries.

If truth were easily found and quickly 
proven, if truth were something rigid 
and immovable, and not a live, dynamic, 
elusive element, it would be needless for 
us to spend the people’s money on 
agricultural experiment stations.

So that’s why I have little tolerance 
for somebody who knows it all and have 
heaps of respect for one who admits he 
is not sure he has all the answers. (It 
isn’t entirely a case of my seeking con
genial company either.)

Returning again for relief to Old Abe, 
I think he stands for the virtue of humor 
in meeting ponderous and unfathom
able situations. Not only does humor 
relieve us from tense places but it leads 
onward to imagination—and imagina
tion borders on faith.

Faith is the substance of things hoped 
for and the evidence of things not seen, 
according to Saint Paul the Apostle. 
(Paul once got jolted off his nag, you 
know, for too much belief in temporal 
power as a symbol of the ultimate 
truth.)

Philosophers, far older and wiser than 
we, have hinted that faith is mightier 
than materialism—and in these days 
materialism and science and profit and 
success are our favored bull’s eyes on 
the target of truth. Yet it seems to me 
that anybody who sticks out his tongue 
at faith and salutes crass materialism 
is simply running down without any 
mainspring to get himself started again.

You don’t have to be a mystic or a 
clairvoyant or a dippy dodo to pack 
around enough workable imagination 
so that your faith can survive a barrage 
of modern “truth.” For we have truth 
that is good and truth that is depressing 
and unpleasant. Some truth is easy to 
assimilate and some truth is harder to 
understand than a falsehood.

But faith to a wholesome mind is 
something which leads on to realization 
of nobler achievements and finer human 
relations. Thus I regard faith of this 
kind as the seed of a superior kind of 
truth to come.

We begin by imagining better things 
to supersede the accepted truths of to
day, and gradually it feeds our faith 
until it germinates. Maybe we ourselves 
fail to harvest the crop, but somebody 
else borrows our seed of faith and plants 
it in more fertile ground under more 
happy cultural conditions.

SO T H E fellow who depends entirely 
on ready-made truths and lacks the 

gumption to do a bit of truth-growing 
himself in his own back-yard garden is 
in no position to call somebody else a 
darn liar for using his imagination.

Under some circumstances the old 
adage is acceptable—“Truth crushed to 
earth will rise again;” but in our life 
and times it were better if we said 
“Truth today may be the Bunk to
morrow.”

We chortle over the gullibility of 
long-gone generations. We snort at 
using moon phases for seeding, rabbits’ 
feet for charms, bleeding folks to cure 
fever, divining rods to find wells, and 
ordeals to pick witches. We wonder 
how men could ever have thought the 
world was flat or that women didn’t 
know enough to vote, when they run 
almost everything else.

Yet why do we chuckle? We still 
expect elections to bring salvation, traf
fic laws to stop accidents on roads lined 
with gin joints, and churches to make 
converts while “bingo” supports the 
pastor. We fertilize our soils and shud
der at the surplus; we educate our 
children expensively and reduce their 
chances for using it honestly; we laugh 
at creeds and go in for cults; we con
demn bigotry and rally in “blocs”; we 
praise democracy and organize pressure
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groups; we banish idols but worship 
machines.

All of which is not said by way of 
sermonizing, but to emphasize the evi
dence that truth is inconsistent. True 
occurrences may be as inconsistent with 
facts \nown in the present just as true 
occurrences were inconsistent with facts 
unknown to our ancestors. Perhaps we 
have less excuse to forget facts and be 
foolishly inconsistent than they were 
to be inconsistent without facts.

Still we have improved many things 
since their day too. Thanks to imagi
nation and faith, the folks who came 
before us made it easier for us to grope 
along and accomplish the good truths 
all about us. For this age has made 
the world better and brighter and ban
ished many bad truths to make way for 
other ones we all delight in.

I suspect that along at this juncture 
you will want me to stay in America 
with my rejoicing over progress, be
cause as things look abroad these days 
the big chiefs and their blind supporters 
haven’t done as well with the truth as 
we have—maybe.

But gathering bits here and there 
from travelers and scanning with du
bious analysis all press reports, I am 
inclined to think there are numerous 
tall liars involved in the mess, one bunch 
trying to fool us just a little further and 
faster than the other. I really think 
some of them are lying about the truth 
too, if you get me. I don’t mind if 
somebody lies to me about a first-class 
liar, but I object to having really good 
things distorted and misrepresented.

Distance of course adds to the di
lemma we find ourselves weltering in 
over the jumbled truth and fiction from 
overseas. We think that if we were just 
a mite closer to Berlin or Rome or 
Sverdlovsk or Ludefisk all things would 
sharpen up and stand out. However, 
we can often disbelieve things we see 
ourselves right next door, if we make 
up our minds not to accept it.

Take the national stump-blasting elec
tion fandango we are entering with 
such fond hopes in 1940. In most polit
ical campaigns there are no simple an

swers to big questions, except always to 
the candidates, to whom all problems 
are reduced to chart-class equations. As 
long as we are in the audience maybe 
that’s the proper way they should be 
reduced, but nevertheless we get plenty 
of short-cuts to salvation, mostly to 
avoid detours in construction.

Just trot out anything you can men
tion. Maybe it’s the battered old bud
get, as shot full of holes as Dillinger’s 
hat; maybe the whimsical old AAA of 
mixed tribulations and victories; the 
complex and technical reciprocal trade 
treaties; the oft-confused “twin sitties” 
of public works, the PWA and WPA; 
or the smouldering question of whether 
we should “shoulder arms” or ship 
them; the economics of dividing up, 
paying up or closing up; and the crying 
need of old-age pensions as soon as you 
feel old enough to take them. All really 
very elementary.

E  HAVE had too much simpli
fication of terribly overgrown 

truths to make them easier on fagged 
brains of voters who want more time for 
golf and motor boating. I know the 
candidates are not to blame for those 
truths being so oversized and over
weight, but they might at least tell us 
that they’re too big to handle without 
help. But they keep on telling us they 
can do it alone.

I am about at the point where I feel 
that the old style nominee, who merely 
shook hands, kissed the right kind of 
babies, and promised to give the country 
a cheaper and better cigar, has plenty to 
teach the new order of Solons. I for one 
shall miss his ilk from our bailiwick. 
He let us find out the truth for our own 
selves, and we remembered it longer!

But it’s our supply of faith in Amer
ican institutions which keeps us jogging 
along, paying taxes, and imbibing every
body’s brand of gospel. In that vein I 
like to think of the old heroes like 
Washington and Lincoln, with admira
tion for their faith rather than adulation 
for their truthfulness.

And I guess most of us will need 
more faith than facts in 1940 anyhow!



TOO MUCH SLEEP
“I never felt so punk in all my life.” 
“Do any drinking last night?”
“Yes, and when I went to bed I felt 

fine. But when I woke up I felt ter
rible. It was the sleep that did it.”

Candidate: “Then may I count on 
your vote?”

Voter: “Naw; I ’ll vote for the other 
fellow.”

Candidate: “But you’ve never seen 
him.”

Voter: “Naw! but I’ve seen you.”

The question in an ancient history 
quiz was: “Name two prominent an
cient sports.”

“Anthony and Cleopatra,” wrote one 
freshman.

A small boy, sitting next to a very 
haughty lady in a tram car, kept on 
sniffing.

“Boy, haven’t you a handkerchief?” 
she said severely.

The boy regarded her silently for a 
moment and replied: “Yes, I have, but 
I don’t lend it to strangers.”

“She’s a nicely reared girl, isn’t she?” 
“I should say so. Not bad from the 

front, either.”

The sad-looking contractor scanned 
the menu card with a hopeless air. 
“You may bring me a dozen fried 
oysters,” he said at last.

“I’se awfully sorry, boss,” the colored 
waiter apologized. “But de fact is, 
we’s outer all shellfish, ’ceptin aigs.”

GIVE HIM TIM E
Old Uncle Ezry had been very much 

occupied all by himself over in a corner 
near the fireplace. He was working 
industriously with a stub of a pencil 
and a piece of paper. Suddenly he 
looked up happily.

“Doggone!” he exclaimed, “if I ain’t 
learned to write.”

Maw got up and looked over the 
scrawled lines across the paper.

“What do it say?” she asked.
“I don’t know,” replied Uncle Ezry, 

puzzled. “I ain’t learned to read yet.”

ODD FIGURES

Shocked Old Lady: “And on the way 
up here we passed twenty-five people in 
parked cars!”

Young Hostess: “Oh, I’m sure you’re 
mistaken. It must have been an even 
number.”

“There isn’t much to be seen in a lit
tle town, but what you hear makes up 
for it.”

“Bring me some cold porridge,” said 
the soldier to the waitress. “Burn some 
toast to a cinder,” he added. “Fry two 
bad eggs and serve them on a dirty 
plate. Make the coffee so that it tastes 
like mud and bring it in a cracked cup 
so that it drips down my chin when I 
drink it.”

The concoction came—and the puz
zled waitress asked: “Is there anything 
more r

“Yes,” said the soldier. “Now sit 
down and nag me. I ’m homesick.”
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Circulars
P o tash  P ays on G rain  (South)
G reater P ro fits  fro m  C otton  
T om atoes ( General)
A sparagus ( General)
V in e Crops (General)
Sw eet P o ta to es  (General)
Grow M ore C orn (South)
F e r tilis in g  S m all F ru its  (Pacific Coast) 
P otash  Hungry F ru it  T re e  (Pacific Coast) 
F e r tilis e  P o ta to es  fo r  Q u ality  and P ro fits  

( Pacific Coast)

B ette r  Corn (Midwest) and (Northeast) 
T h e Cow and H er P astu re  (Northeast) and 

(Canada)
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cific Coast)
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F e rtiliz ers  (Northeast)
Z -7 B o ro n  P reven ts D ark ening  o f  T u rn ip s 
A A-7 P o ta to  Im provem ent in  W isconsin 
CC-7 R ep lace  P la n t Food  Losses in  Crops 
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and C otton
T T -7  T a k e  th e  Guessw ork O ut o f  W heat- 

grow ing
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 urley  T o b acco  
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A requisition 
fo r more—

First-Aid Squads

1TN TH E popular wake of all this furor over our coastal defenses and 
faster bombers and bigger navies, let us raise a voice in behalf of the 

much-neglected home community first-aid squad—what there is of it! 
More luckless persons pass out accidentally every year in their own 
quiet neighborhoods than we might lose by an ordinary siege or inva
sion. They are the hapless victims of blundering attention, misplaced 
zeal, excited friends, and a ravaging host of strep and tetanus germs 
lurking amid the litter of harmless bucolic barn-yards.

March is a significant period in which get the gang together before they start
to introduce this succoring subject to ordering spring supplies and begin to
the influential county and local leaders itch for a fling at the fertilizer pile,
who please us by admitting they peruse But if we postpone the mobilization of
our pages. If we lacked such an atten- our proposed safety squads until the
tive and helpful clientele, our opportu- busy agronomists are far afield, we shall
nity for service and satisfaction would be hip-deep in accidents and resulting
indeed be slight. That’s why we rush hysteria once more ’ere we have the
to you with sudden hunches, knowing trained personnel to meet it with pru-
you will be frank to a fault in praise dent preparedness,
or blame. Therefore, let us broach the cask of

March is the last month in which to caution with the mallet of argument.
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What in Sam Hill is the good of having 
local soil conservation committees, and 
P. T . A.’s, and town party caucuses, 
and snoopers and sundry inspectors, et 
cetera, while we expect one overworked 
country doctor, a far-off county nurse, 
and the almanac that ought-to-be-on- 
the-nail to protect us from bacteria 
infection, suffocation, cuts, fractures, 
beans in the nose, and kerosene for 
fire lighting? That was a long sen
tence to be sure, but not so long as it 
would take a victim to wait for a good 
first-aid troop in my community. Or 
yours either.

To be sure, there are no signs as yet 
of any heated campaign platforms 
aimed at saving us rubes from our own 
buzz-saws and shootin’ irons, or to 
direct us not to lift and stuff every 
injured and unconscious guy into a bus 
to tote him to the doctor—instead of 
keeping him flat and warm while we 
send for the right assistance. Certainly, 
I fully sense the fact that this safety 
issue is not as germane to the year 1940 
and the glorious debates on the stump 
as “reciprocal trades” and parity pay
ments; and I agree that you are not 
apt to get red in the face hollering 
about it.

IT ’S just one of those movements that 
look good on paper, make a great 

street sign for the Kiwanis or Rotary 
boys to set up somewhere on the out
skirts, but which takes a vast amount 
of strict detail and no end of personal 
bother to perfect. Naturally it takes 
on two distinct phases—prevention of 
needless stumbling, tripping, gashing, 
and bruising—and emergency action by 
well-trained people on the spot marked 
X  before the doctor arrives.

There is still another division of the 
topic, that of locale. Deaths and seri
ous injuries annually occur to a great 
extent on the highways, and to a lesser 
degree in schools, rural homes, and on 
isolated farms. As far as the highway 
situation is concerned, many States have 
trained patrolmen and scouts, as well as 
first-aid stations, designed to handle

many such incidents with care and dis
patch. But these are largely on the 
main concrete causeways, and our rural 
by-ways and lanes are unguarded. So 
likewise are most of our farmsteads 
where modern machinery, electric cur
rent, steam, gasoline, and belted con
traptions raise the risk and hasten the 
hazard; and where the same old natural 
causes like lightning and tornado out
wit the slickest of preventives.

I AM glad to pause here and report 
with solemnity and no litde satis

faction that the conservative dairyman 
has abandoned one of his stubborn 
ideas, much to the welfare of himself 
and his family. Yon proud and self- 
reliant dairyman of my youth scorned 
using a staff and a nose-ring for Sir 
Johanna Ormsby Oxford Masterpiece, 
and he stabled the monster in a crypt 
right alongside the gentler bovines. He 
took him out to parade before company, 
he posed him for countless smudgy pic
tures, and he always thought of him as 
though he were a cute litde calf, romp
ing with his dam in the starry meadows.

After he woke up from the chloro
form and bought him a crutch, this en
lightened dairyman handed on sage ad
vice to his sons, or else cut it deep into 
his tomb for all to behold and beware. 
Hence cement contractors eke a hearty 
living in the milk zones now building 
steel and concrete parade grounds, 
wherein the bull peers forth as Exhibit 
Number One in accident prevention on 
the farm.

HAVING disposed temporarily and 
rather universally of Enemy 

Number One in rural foolishness and 
neglect, and probably saved as many 
lives as we have reformed bull-owners, 
where do we go from here? My idea 
about this is to tackle the next living 
anti-sanity gent who threatens the peace 
of the community, as well as his own 
skin. I refer to the Tough Guy. He 
is found on every hand and nearly any 
rural neighborhood reveals him in all 
his granite-like glory.
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Last fall while rounding up a corn- 
husking bee I ran into one of those 
Nerveless Wonders, superman para
mount. He had just cut every knuckle 
on both lists in a silo filler mechanism, 
and was running around dripping gore 
and giving orders to the hired men to 
hustle up more corn shocks. When re
minded ruefully by one of us that his 
paddies needed patching, this throw
back from the cave
men snorted and 
waved us off with a 
gashed gestu re .
“This little scratch 
ain’t n o th in ’ . I ’ll 
slap a chew of to
bacco on it and fin
ish the harvest full 
o’ pep.” Unfortu
nately I cannot re
cite any obituary to 
prove my p o i n t  
this time, but all I 
can say is he lived 
in  s p i t e  o f  h i s  
hardihood, and he 
set a poor example to his children.

Yet I have been pallbearer to sev
eral just such chaps as he, men who 
scoffed at injuries and wanted the world 
to observe their manly endurance. I 
guess they fed up on Injun torture yarns 
when they were kids, or had grand
fathers who slightly overestimated their 
valor and stamina during the civil war. 
Somehow they confused courage with 
foolhardiness and imagined that any
one who went bugs over bacteria was 
a namby-pamby weakling.

Maybe it’s going to be hard to reach 
and reform those who are deliberately 
dumb and insistendy indifferent. On 
the other hand, maybe I don’t want to. 
Maybe we’d be better off if they all 
kicked the bucket and made room for 
the cautious and conservative tribes
men. It won’t stop me organizing any
how. It’s because I got a cause.

One of the dumbest performances, 
and yet one of the saddest because it 
affects the gentler sex most often, re
lates to the w. k. kerosene can. When

I was in my teens Dad showed me how 
to soak cobs in a shallow tin can full 
of coal oil. These I was taught to stow 
away in the corner far from the fire, 
and on cold mornings it was my duty 
to stack these oil-soaked. cobs in the 
ashes of the cook-stove and toss a match 
on them to kindle the blaze. But not 
so the neighbor lady. She dashes a 
stream of live kerosene right into the 

stove and becomes a 
warning torch that 
never warns! She 
was the same one 
that used a ha i r 
pin on every major 
operation  f r o m  
boils on the nether 
parts to beans up 
baby’s nostril.

E R  s e c o n d  
cousin wa s  

the gent who left 
the rusty rake lying 
loose in the yard 
and smashed his 

nose and a ten-dollar pair of bi-focals 
by slap stepping on it. The uncle of 
that specimen slashed his shin with 
a draw-shave and did not believe in 
tetanus anti-toxin until he began froth
ing. He in turn was a half-brother 
to the foster father of the one who told 
the boys to let the drowned man lie be
cause there wasn’t any barrel to roll 
him on. And so on, my wide and 
varied acquaintance runs, in and out 
amid the slums of ignorant indifference, 
revealing how little we value our do
mestic defenses.

Surveys to detect, list, and recom
mend removal of accident hazards on 
farms and in rural households might 
be worth a 4-H project. I recall a few 
years back when agents of a fire in
surance mutual in my section sent out 
persons to inspect such premises re
specting fire hazards. The only danger 
in this work by proxy lies in arousing 
native suspicion that the visitors are just 
ordinary nosey snoopers. It would no 

( Turn to page 46)



When Fertilizing

Consider Plant-food 
Content of Crops

By J. D. Romaine
Washington, D. C.

THE plant foods contained in crops 
have been investigated more or less 

systematically by agricultural chemists 
for many years. Interest in having the 
results of these investigations compiled 
for ready reference has increased mar
kedly within the last several years, prob
ably largely due to the agricultural con
servation programs of the Government. 
Under the soil conservation work, crops 
are designated as soil conserving and 
soil depleting. The question has come 
up as to whether the plant-food content 
of the crops has a bearing on the clas
sification.

Reduced yield and quality of crops, 
and the widespread increase in abnor
malities and diseases of crops that have 
been identified as nutrient deficiency 
symptoms, also are bringing home to 
farmers the fact that the soils of North 
America are becoming depleted of their 
fertility. It is -gradually becoming 
realized that fertilizers will have to be 
applied to soils once thought to be in
exhaustibly fertile if satisfactory crop 
yield and quality are to be obtained. 
When considering the reasons for this 
depletion, and the use of fertilizers on 
the various plants grown, the amounts 
of plant foods contained in crops have 
been frequently questioned.

To supply this information, data 
from numerous sources have been com
piled to give the nitrogen (N ), phos
phoric acid (P 2G5), and potash (K 20 ) 
contained in good yields of important 
representative crops, (Table I) . The 
figures give amounts in the entire plant,

and where of practical importance, in 
the harvested and any unharvested part 
of the crop. Total figures do not in
clude roots unless they are harvested.

From the table, it is to be noted that 
crops of celery, potatoes, tomatoes, and 
sugar beets all contain high amounts of 
plant foods. Oranges, sweet potatoes, 
tobacco, cabbage, peaches, and corn also 
use considerable quantities. Most of 
these crops are rather intensively grown, 
and it is not particularly surprising 
that they feed heavily upon the soil. 
Rather startling, however, are the large 
removals by the legume crops such as 
alfalfa, lespedeza, soy beans, red clover, 
and peanuts. With the exception of 
peanuts, these are known as soil-con
serving or soil-building crops. It is 
obvious that unless these crops are 
turned under as green manures they 
are by no means soil building, but 
highly soil depleting. When they are 
cut for hay or pastured, there is a heavy 
drain on the minerals in the soil, such 
as phosphoric acid and potash. The 
nitrogen in the crops comes mostly from 
the air, and so is not a loss when the 
crop is harvested. * Even when the crops 
are turned under, the soil is enriched 
only in organic matter and nitrogen, 
the phosphoric acid and potash being 
the same unless they are added to the 
soil.

Practical demonstration of the de
pletion of potash by legumes when they 
are removed from the soil may be seen 
in the recent publication of the Ala
bama Experiment Station in which it

6
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was shown that when peanuts are 
grown in the rotation, more potash 
must be used on cotton. The increased 
amount of cotton rust, which is really 
potash starvation, following legumes 
also is indication that these crops de
plete the potash in the soil.

This does not mean that legumes 
are not good crops to grow, or that 
they are unduly hard on the soil. Prop
erly handled and fertilized, they are 
very beneficial, giving high quality 
feed, and improving the nitrogen and 
organic matter or humus supply of the 
soil. Their value is shown by the fact 
that when they are grown in the ro
tation, and proper amounts of phos
phate and potash applied to them and 
other crops, the yields of all crops in 
the rotation will be higher than if the 
legumes are not grown.

Plant-food Available

Breaking down the data into the 
parts of the plant, permits using the 
table to determine total nutrients 
needed and the nutrients removed from 
the soil when the crop is harvested. 
Where practically the entire crop is 
harvested and removed from the soil

F o r  a grow th lik e  th is, large q u an tities  o f  p lant 
food  m ust b e  av ailab le  in  the  so il.

there is no need to break down the 
figures.

When discussing data of this nature, 
some prefer to consider only the nutri
ents removed from the soil in the 
harvested crop. While this is impor
tant, it is equally important to know 
how much of the nutrients must be 
available to the crop if a good yield is 
to be obtained. For example, a 60- 
bushel crop of corn removes about 100 
pounds of the three main nutrients in 
the grain and cobs, but an equal amount 
is contained in the stover, and this 
must be available to the crop if a full 
yield is to be obtained. The same ap
plies in varying proportions to many 
other crops.

Moreover, the nutrients contained in 
the whole plant frequently are removed 
from the field, and these figures rep
resent removal from the soil so far as 
the next crop is concerned. The straw, 
tops, and other parts of the plant not 
considered as a principal part of the 
crop may be returned to the soil as 
manure later in the rotation, but the 
following crop does not have the nu
trients contained therein for its use. 
Cases have been noted where under 
actual field conditions the available 
nutrients in the soil following a crop 
of poorly fertilized wheat were re
duced to practically nothing. The 
nutrients in the straw, in part at least, 
would be returned to the field in the 
manure later in the rotation, but the 
hay crop immediately following the 
wheat suffered greatly from a lack of 
potash. In the case of many vegetable 
crops, the tops or vines may be removed 
from the soil and largely lost. Care 
should be taken to keep these losses as 
low as possible, but they are almost sure 
to occur to some extent.

Considering the individual nutrient 
content, it will be observed that in 
general, the nitrogen and potash are 
much higher than the phosphoric acid. 
The legumes are the highest in nitro
gen, followed by potatoes and sugar 
beets. Celery is the highest potash- 
using crop, followed by alfalfa, the root 
crops, vegetable crops, tobacco, oranges,



and peaches. Celery, soy beans, and 
sugar beets use the most phosphoric 
acid. The division of the nutrients 
within the parts of the crop or plant 
shows that nitrogen and phosphoric

acid tend to be high in the seed parts, 
while potash is high in the stalk parts 
or roots. Some exceptions to these 
generalities will be seen, especially in 
soy beans and sugar beets.

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

I n  th e  g ra in  and straw  o f  heavy harvests, large am ounts o f  n u trien ts  are  taken  fro m  th e  soil.

Legum es are  ca lled  soil-b u ild in g  crop s becau se they can  fix  n itrogen  fro m  th e  a ir . However, they 
draw  heavily on th e  phosphate and potash  in  th e soil.
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A M O UN TS IN POUNDS CONTAINED IN 
TOTAL PLANT WITH GOOD ACRE YIELDS

' HHl jggHIj ALFALFA 
] 3 tom

BOV BEANS 
J 25 bu.

r  i

RED 
I CLOVER 
| 2 ton*

LfSPEDEZA 1 
[ 3 tons i

. II
PEANUTS ; 

1 ton |

L E G U M E S  C A N  O B T A I N  THE G R E A T E R  
PART OF T H E I R  N I T R O G E N  FROM THE AI R

i tons ; 400 bu. 500 bu. 4 tons (ft 11H* but (90 t |

AMERICAN POTASH INSTITUTE, INC. J ! VES™m  BU,tD,NG
ST

W A S H I N G T O N . DC.

The practical application of these 
figures is of great importance in ferti
lizer usage. It is common knowledge 
among farmers that different crops 
growing on the same soil must be ferti
lized differently for best results. There 
are a number of reasons for this, the 
principal agronomic ones being varia
tion in plant-food content of the plants

and in the feeding power of the plant 
for the nutrients in the soil. The value 
of the crop also is an important factor, 
but cannot be given more than general 
consideration in this article.

If only the nutrients contained in the 
crop had to be given consideration in 
determining the fertilizer to use, the 

{Turn to page 37)
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Phosphate Fixation
By George D. Scarseth

Soil Chemist, Purdue Agricultural Experiment Station, Lafayette, Indiana

f  Second of a series of practical arti
cles pealing with the principles of soil 
fertility.

W H Y Worry About Available 
Phosphate? No person would be 

satisfied to deposit $10 in a bank that 
would only allow $2 or $3 to be with
drawn. Yet, we are not greatly con
cerned when plants can use only 20 to 
30 per cent of the phosphate added to 
soils in an available form in fertilizers. 
The balance of the phosphate becomes 
locked up in the soil so tightly that 
nature actually uses this fact in accumu
lating the phosphate ore deposits of the 
world. The phosphate minerals are so 
much more insoluble than the other 
minerals in the original rocky parent 
material, that the phosphate minerals 
are left behind as residues when many 
of the other rock minerals have weath
ered away through the thousands of 
passing years.

Since soils have the peculiarity of 
wasting phosphorus by locking or fix
ing soluble phosphates into unavailable 
forms, we like to know what can be 
done about releasing it. In order to 
know what can be done to decrease fixa
tion, it is necessary to understand the 
mechanism by which the fixation takes 
place.

Where Are Phosphates Locked Up 
in the Soil? If a soil were pure sand 
and contained no clay particles, there 
would be no fixation of soluble phos
phates, because the fixation takes place 
only in the clay part of the soil. This 
means that the heavy clay soils will tie 
up phosphates faster and to a greater

extent than light-textured soils. This 
also means that phosphate-carrying fer
tilizers will go farther and last longer 
in sands than in clays. However, since 
most soils contain from 20 to 30 per 
cent of clay, the behaVior of the clay 
towards the phosphates becomes very 
important.

The Behavior of Phosphates in Soils. 
Much research has been done to learn 
how phosphates behave in soils. The 
diagram sums up the most important 
relationships that exist between the 
complexities in the clays of the soil and 
phosphates as affected by the different 
degrees of acidity in the soil. (The 
acidity is expressed in terms of pH.)

The diagram is made up of actual 
experimental curves that express definite 
relationships. To understand these 
curves best, think of them as hills that 
overlap one another as shown in the 
figure, with valleys formed in the spaces 
where the hills fail to overlap. The 
higher the hill the greater the fixation 
capacity, and the lower the hill, or 
deeper the valleys, the less the relative 
fixation. The diagram needs to be 
studied carefully and is then self-ex
planatory.

Phosphates Can Be Made More Avail
able in Soils. It is obvious that the phos
phate has the best chance to be of the 
highest availability in the soil at the 
slightly acidic reaction of pH 6.5. This 
is one of the reasons why it is so im
portant to correct strong acidity by lim
ing the soil.

The phosphates that are fixed, as 
shown in “Hill No. 2” of the diagram,

10
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by being fastened (adsorbed) to the sur
faces of the clay particles by aluminum 
in the clay particle, can be made avail
able by an exchange reaction with cer
tain other substances, as humate-ions 
from humus. Thus, when plant mat
ter decomposes to form humus in the 
soil, the humate part of the organic 
matter will push the fixed phosphate- 
ion off the clay and leave it in an avail
able form. The humate-ion will attach 
itself to the clay where the phosphate- 
ion had been fixed. In this manner, 
organic matter favors the more favor
able behavior of phosphates in soils that 
are acid between pH 5.0 and 6.0 

Organic matter will cause “Hill No. 
3” to be lowered by the action of carbon 
dioxide ( C 0 2) that is given off by the 
bacteria when rotting the organic mat
ter. The C 0 2 thus formed is a weak 
acid (carbonic acid, which is the same 
as carbonated water in the soda foun
tain) which acts upon the fixed tri
calcium phosphates of “Hill No. 3” to 
convert the phosphate into forms avail
able to plants. (Roots give off C 0 2 
that dissolves also some of the tri-cal
cium phosphates.) This action of C 0 2 
does not help much in the acid ranges 
below pH 6.0.

Since phosphates are rapidly fixed, 
they do not leach out readily or move 
much in the soil. To offset this fact, 
phosphate fertilizers should be applied 
in frequent applications (every year) 
and not depend on infrequent, large 
applications to supply the phosphate 
needs of the plants for 3 or more years. 
The available phosphate-carrying fer
tilizers should not be mixed too thor
oughly into the soil, since thorough 
mixing increases the contact between 
the phosphates and the fixation-com- 
ponents in the soil. Adding the avail
able phosphates (superphosphate) in 
narrow bands in the soil at the side of 
the seed is usually best.

Rock phosphate is frequently used as 
a source of phosphate. Its availability 
depends upon many factors. In general 
this form of phosphate works best ( 1) 
when added in large amounts to soils 
that are slightly acid (pH 6.0) and 
mixed throughout the soil; ( 2 ) with ro
tations containing legumes adequately 
fertilized with potash. If rock phos
phate is used to favor legumes in the 
rotation, superphosphate should still be 
used in the mixed fertilizers for wheat, 
corn, and other row crops.
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T h is  7 5 -a c re  field  on th e  fa rm  o f  R om eo G od bout, S t . T hom as, Q nebec, is bein g  prepared  fo r  fine
tobaccoe

Fertilizing Tobacco 
For More Profit

By J. E. Montreuil
Superintendent, Agricultural Experiment Station, L’Assomption, Quebec, Canada

BECAUSE of a slight increase in 
the prices of fertilizers, some 

farmers are thinking with apprehension 
of the purchases which must be made 
for their 1940 crops. When the prices 
of farm products are likely to be better, 
there is no justification for a reduction 
in the use of fertilizers because of a 
moderate price increase brought about 
by war. It has been well proven, both 
in this immediate district and in many 
regions elsewhere, that well-chosen 
chemical fertilizers are a necessary com
plement of barnyard manure.

The proper combination of manure 
and fertilizers not only produces more 
and better crops, but permits the avail
able manure to be spread over more 
land at moderate quantities per acre.

After all, this is the most sensible and 
economical practice to follow.

If the use of adequate amounts and 
suitable combinations of chemical fer
tilizers is a paying proposition for gen
eral farm crops, we may consider it even 
more essential for the economical pro
duction of good tobacco crops, whether 
grown for pipe, cigar binder, or ciga
rettes.

Here at the L ’Assomption Experi
mental Station, and also on many to
bacco growers’ farms, it has been proven 
many times that the use of fertilizers 
plus manure lowers the cost of produc
tion of cigar tobacco. We have often 
published figures proving this, and most 
of the successful growers can testify to 
the same results on their own farms.

12
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This is easy to understand. Tobacco 
is a fast-growing plant; it must find its 
nourishment in the soil in sufficient 
quantity and availability to stimulate 
its growth. Tobacco is very sensitive, 
probably more so than most crops, to 
the composition of the plant food at its 
disposal. Nitrogen, phosphoric acid, 
and potash, to speak only of the major 
elements, must be supplied in well- 
defined ratios; if not, yield and quality 
of the crop certainly will be jeopardized.

Manure Not Enough
The composition of manure does not 

vary much and lacks balance for the 
needs of the tobacco plant. Moreover, 
to become available to the tobacco plant, 
manure in the soil must undergo cer
tain transformations, which are espe
cially slow in the spring and early sum
mer when the soil is not warm enough 
to facilitate the development and work 
of the micro-organisms responsible for 
these changes.

This explains why plantations treated 
with manure only are slow to start, and 
in normal years, always yield less than 
those treated with manure supple
mented by proper chemical fertilizers. 
On the other hand, what is said here 
of the necessity of using a well-balanced 
fertilizer for the production of good 
crops of tobacco applies just as well to 
other crops.

For some farmers the modifications 
occasionally made in the formulae of 
chemical fertilizers are indications that 
their efficiency and economy have not 
been proven. That there are no per
fect formulae is admitted. There prob
ably will never be any. Formulae rec
ommended will be changed from time 
to time with an increased knowledge of 
plant requirements, of the reaction of 
fertilizers in the soil and between them
selves, and also of the composition and 
depletion of soils.

The formulae which we have recom
mended during the past 10 or 12 years 
have not varied much, except for potash, 
and we admit without shame that up to 
a few years ago the mixtures we recom
mended were too low in this element.

Let us summarize the quantities of 
nutrients required by an acre of a fair 
crop of binder cigar tobacco.

Nitrogen. This is the element that 
produces a heavy crop. Unfortunately 
an excess of it gives plants too coarse 
a structure, slow maturation, poor dry
ing and burning quality. Cigar tobacco 
requires soils well provided with 
humus, but without a surplus of readily 
available nitrogen while the plant is 
maturing. In the past, probably too 
much nitrogenous fertilizer has been 
used. Experimental work shows that 
on soils giving an average length of 
maturity, the rate of application of 
nitrogen should not exceed 160 lb. per 
acre. It seems also well proven that at 
least 30 to 40 per cent of the nitrogen 
should be supplied in the organic form.

Cottonseed meal is an excellent source 
of organic nitrogen, probably the one 
that has been most recommended and 
most extensively used on farms where 
tobacco is exclusively grown. This is 
often used together with castor bean oil 
meal, soybean, and even linseed oil 
meals. All these seed oil meals are ex-

Show ing a variety  o f  large p ipe to b acco  known 
as “ G rand Rouge.** T h is  to b acco  belongs to  th e  

H avana typa.
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pensive, and barnyard manure can re
place them as the source of the organic 
nitrogen. At any rate, this is what the 
results of a 3-year experiment seem to 
prove.

As a source of inorganic nitrogen, 
nitrate of soda and sulphate of ammonia 
are the most commonly used. The lat
ter costs less, but used in very large 
amounts probably decreases the burning 
quality of tobacco. This is why inor
ganic nitrogen is generally supplied, half 
in the form of nitrate of soda and half 
in the form of sulphate of ammonia. 
Nitrate of soda, being readily available, 
stimulates a more rapid growth of the 
young tobacco plants.

Phosphoric Acid. On most of our 
soils, phosphoric acid will influence the 
yield of tobacco to the same extent as 
nitrogen. In a series of experiments 
where a superphosphate was applied at 
different rates so as to supply as much 
as 320 lb. of P0O5 per acre, the heaviest 
rates of application have always yielded 
the heaviest crops. Unfortunately, the 
quality of tobacco, especially its burn
ing quality, does not follow the same 
upper trend but decidedly decreases 
with the heavier application.

In order to get tobacco of good qual
ity, the grower should not apply more 
than 160 lb. of phosphoric acid per acre. 
And again, this amount might prove 
too strong after a few years of growing 
tobacco on the same soil.

Of all the sources of phosphoric acid 
that we have tried, none has shown it
self superior to the 20% superphos
phate.

Potash. Potash has been used in 
quite inadequate quantities by most of 
our growers, though it is perhaps the 
element of fertility that pays the highest 
dividends in tobacco growing. How
ever, some of our farmers who have the 
reputation of producing excellent to
baccos are convinced of this fact, be
cause each year they purchase a few 
hundred pounds of sulphate of potash 
to enrich the ready-mixed fertilizers 
supplied by the trade. Potash most cer
tainly influences the yield, but still more 
the quality in general (texture, elas

ticity, finish of the leaf). But its influ
ence is most marked on the burning 
quality. Potash seems to act as a tonic 
and makes plants more resistant to the 
majority of diseases.

In experiments where we used min
eral potash in amounts varying from 27 
to 400 lb. per acre, the highest applica
tions always coincided with the best 
quality crops. However, as yields do 
not absolutely follow the same upper 
trend, it might not be profitable to use 
potash at the rate of 400 lb. per acre,

M r. G odbout, J r . ,  D r. J .  W . T u rren tin e , and Mr. 
M ontreu il ( l e f t  to  r ig h t)  insp ect a  load o f  flue- 

cured to b a cco  on th e Godbout farm .

although 230 to 250 lb. would certainly 
show a profit.

Potash is usually supplied to the to
bacco plant in the form of sulphate of 
potash. It might be in part replaced 
by nitrate or carbonate of potash, but 
these two fertilizers are not always easy 
to obtain, nor as cheaply procured.

Muriate of potash has a beneficial ef
fect in imparting vigor to the tobacco 
plant. But it has a most unfavorable 
effect on the burning quality and should 
be used in very small quantities and 
only on soils producing tobacco of ex
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B in d er c ig a r  to b a cco  grow ing on a d em onstration  field  a t the E xp erim en t S ta tio n  o f  L ’A ssom ption.

cellent burning quality. Even under 
these conditions muriate of potash 
should not represent more than one 
tenth of the total potash applied. As 
our tobaccos seldom err in an excess of 
burning quality, it would probably be 
better that the fertilizers should con
tain no muriate.

Magnesia. It is granted that mag
nesia has a certain beneficial effect on 
the combustibility of tobacco and not
ably on the colour of the ash. More
over, on sandy soils it is often neces
sary to use it as a preventive measure 
for the disease called sand drown. In 
this case 2 per cent of magnesia (MgO) 
is used in the chemical fertilizer mix
ture.

The few experiments we have con
ducted with magnesia do not seem to 
indicate that our cigar leaf tobacco soils 
are deficient in this element. Tobacco 
grown in the rotation may make use of 
magnesia less necessary.

We have seen then that an acre of 
cigar leaf tobacco requires the following 
major plant-food elements:

140 to 160 lb. of nitrogen of which 30 
to 40 per cent should be in organic 
form.

130 to 160 lb. of phosphoric acid.
200 to 250 lb. of actual potash.
These can be supplied by manure,

chemical fertilizers, or a combination 
of manure and chemical fertilizers.

It is admitted that a ton of well-kept 
mixed manure contains about 8 to 10 
lb. of nitrogen, 5 to 6 lb. of phosphoric 
acid, and 8 to 10 lb. of potash. For 
tobacco, this is a poorly balanced fer
tilizer and explains why heavy applica
tions of manure produce tobaccos of 
inferior quality and yields to those 
grown with the addition of chemical 
fertilizers.

The heaviest crops are generally ob
tained with chemical fertilizers, but to 
produce high quality tobacco, these fer
tilizers should contain—as we saw when 
dealing with nitrogen—a certain pro
portion of seed oil (cotton or other 
kinds) which makes them too costly, 
except for use on high-priced varieties.

Manure used in combination with 
mineral fertilizers produces heavy yields 
of tobacco of excellent quality, and at 
lower cost than the crops grown with 
either manure alone or chemical fer
tilizers alone. The results of 16 experi
ments show that 10 tons of manure and
1,000 lb. of chemical fertilizers yielded 
an average of 1,900 lb. of very good 
tobacco, while 20 tons of manure (with
out chemical fertilizers) yielded only 
1,700 lb. of a distinctly inferior quality.

( Turn to page 42)



U tilizing Cut-overs 
In Mississ ippi

By F. J .  Hurst
Editor, Agricultural Extension Service, State College, Mississippi

ALONG-SOUGHT solution of the 
. perplexing problem, how to de

velop a sound farming program that 
would profitably utilize the vast areas 
of cut-over lands left in the wake of 
destructive lumbering in the Coastal 
Plain Counties of southeast Mississippi, 
apparently has been found by enter
prising farmers in Pearl River County. 
The Coastal Plain area, once covered 
with virgin forests of stately longleaf 
yellow pines, which yielded a harvest of 
gold to a few lumbermen, now prom
ises to become a land of flourishing 
sugar cane fields, thriving satsuma 
orange orchards, productive tung oil 
groves, new pine forests, improved per
manent pastures, and profitable live
stock enterprises.

Already in Pearl River County, one 
tung oil crushing plant, three orange- 
packing sheds, a box factory, a mod
ern syrup plant, a cold storage and 
meat-curing plant, and a naval stores 
production plant which is utilizing pine 
stumps blasted from cleared, cut-over 
lands have been built and are now 
operating where once sawmills alone 
held sway, and lumber was the chief 
product produced.

The breeding of highly productive 
varieties of sugar cane resistant to mo
saic disease, which once all but wiped 
out this important crop, mastery of the 
art of growing satsuma oranges to meet 
the growing demand for this tasty prod
uct, and introduction and development 
of tung tree culture, to supplement al

H arvesting sugar ca n s  on C arl B ass9 farm  n ear P ica  J  lin e , M ississippi. At th is  stage the leaves have 
b een  strip p ed  fro m  th e  s ta lk s, and the ean e, a fte r  th e  tops are  en t o u t, w ill be sent to  a  nearby m ill.
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ready established farming and forestry 
enterprises, have already proved profit
able to industrious and thrifty farmers 
and add a brighter hue to farm outlook 
of this area.

Although the first trees were planted 
less than 10 years ago and the crop is 
still somewhat in the experimental 
stage, Pearl River County farmers be
lieve that tung oil tree culture promises 
a reasonable return when included as 
part of a general farming program and 
correct methods are employed in the 
production of the crop. They have al
ready planted more than 100,000 acres 
to tung trees.

Several Possible Combinations
Sugar cane and satsuma oranges are 

intensely cultivated crops, fit into a gen
eral farming program, require consider
able labor, help provide year-round em
ployment, and yield a high return per 
acre. Tung culture is better adapted 
to the use of improved machinery, and 
a larger acreage can be handled. Nor 
does this crop conflict with the produc
tion of general field crops, as much of 
the work can be done during the fall 
and winter season.

The possibilities open to farmers who

can skillfully combine these enterprises 
into a highly diversified, well-organ
ized, and carefully balanced program 
are revealed in the accomplishments of 
successful Pearl River County farmers. 
County Agent J. M Sinclair of Poplar- 
ville cites the record of Carl Bass, who 
last year produced more than 16,000 
gallons of choice sugar-cane syrup on 
30 acres of land. Mr. Bass has a mod
ern syrup-making plant, uses the in- 
vertase method in processing his syrup 
to prevent sugaring, and has developed 
such a demand for his product that he 
is able to sell his entire output at pre
mium prices.

Besides making 16,000 gallons of 
syrup, Mr. Bass harvested enough cane 
to plant an additional 15 acres in an at
tempt to supply the growing demand 
for his syrup. Selection of fertile, well- 
drained, light sandy loam soil rich in 
humus, planting of C O 290, a highly 
productive variety, liberal use of a com
plete fertilizer, clean cultivation, proper 
harvesting, and processing are practices 
which Mr. Bass has followed in ob
taining big yields of high quality syrup.

From 2.4 acres of sugar cane, J. W. 
Bazor, Poplarville, produced and sold 
1,156 gallons of syrup and 4,800 stalks

T h e jm lce fro m  th e  can e , having been  e x tra c ted  bjr crushing th e  s ta lk s  in  a pow er-m ill, is  being 
condensed by  coo k in g  in  open evap orators in to  a su p erior syrup noted  lo r  its  lig h t golden co lo r

and d eliciou s flavor.
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of cane for seed for a gross return of 
$498. Production costs, including plant
ing, cultivating, fertilizing, harvesting, 
containers, and processing, totalled 
$289.

J. E. Landrum, Hickory Grove, har
vested 174.2 tons of cane from 8 54 
acres, which he sold to the syrup plant 
at Poplarville for $540. His total pro
duction and marketing cost was $340, 
his net return, $217.

To the 66,787 Mississippi farmers 
who grow sugar cane, Dr. J. C. Robert, 
superintendent of the Poplarville Ex
periment Station, recommends the use 
of 800 pounds of 4-8-4 fertilizer per 
acre, 500 pounds to be applied at plant
ing time or during early growth, and 
300 pounds applied as a side-dressing

An un cu ltiv ated , 3 -year-o ld  tung o il tree  a t the 
P o p la rv ille  E xp erim en t S ta tio n .

when the cane is 3 to 4 feet high. The 
same kind and amount of fertilizer 
are recommended for both first-year 
and second-year stubble cane.

Although there were less than 600 
acres in bearing satsuma orchards last 
year, producers in Pearl River County 
shipped 223 carloads of oranges which 
brought a gross return of around $125,- 
000.

Biggest producer of satsumas is L. O. 
Crosby, who has established a modern 
packing plant at Picayune, where the 
oranges are cleaned and polished by

machinery, graded and packed by hand, 
and shipped in carload lots. Mr. Crosby 
has obtained enormous yields of or
anges. He has set his orchards on the 
most fertile soil, grows vetch as a win
ter cover and green manure crop, ap
plies 800 to 1,000 pounds of 6-8-6 fer
tilizer per acre, and practices clean cul
tivation in the spring and summer.

Around 100,000 acres in the county 
have been set to tung trees on about 100 
special tung oil farms and 250 general 
farms which have included tung or
chards as part of the farming program. 
Producers have found that they can 
care for a fair-sized tung orchard and 
harvest the nuts without interfering 
seriously with their regular farming 
operations.

As a result of the operations of pro
moters who planted tung trees on land 
unsuited for this crop and who neg
lected cultivation, fertilization, and 
other essential methods, farmers have 
been impressed with the necessity of 
using correct practices in establishing 
and handling tung orchards. Producers 
now know from experience and from 
experiments at the Poplarville Experi
ment Station that they must select suit
able soil, terrace the land to control 
erosion and conserve moisture, plant 
select seedlings from productive trees, 
grow summer and winter legumes to

N ote the b e tte r  grow th and fo liag e  on th is 3-jrear- 
old  tung tre e  th a t was cu ltivated .
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T h is  row o f  fine-look in g  o ran g e  trees grew on th e  farm  o f  L . O. C rosby, P icay u n e, M iss. He is 
P ea r l R iv er C ounty's largest p rod u cer and sh ip p er o f  Satsum a oranges.

add nitrogen and maintain the humus 
content of the soil, and apply super
phosphate or basic slag under legumes, 
use a complete fertilizer under tung 
trees, and cultivate the trees clean for 
the first 3 or 4 years.

County Agent Sinclair, who has co
operated with producers in conducting 
demonstrations on their farms, tells 
how construction of terraces and pro
duction of legumes have saved tung or
chards from dying and greatly increased 
the production of tung nuts.

Some Satisfactory Results
Beginning in the fall of 1937, a dem

onstration was conducted on a 5,000- 
acre 5-year-old tung orchard managed 
by C. Q. Hartzog. The farm had never 
been terraced, sheet erosion was taking 
a heavy toll of soil fertility, and gullies 
were destroying the steeper cultivated 
slopes. The trees were making little 
growth, dead branches began to appear, 
and a considerable number of the trees 
died that year. The orchard did not 
produce enough nuts for harvest.

Four terracing crews were organized 
and trained, 3,000 acres of the orchard 
were terraced during the winter of 
1937, fertilized with a complete ferti

lizer in the spring, and cultivated three 
times during the spring and summer.

In the spring of 1938, 2,000 acres of 
this orchard were seeded to crotalaria 
and fertilized with 500 pounds of basic 
slag per acre. The fertilized crotalaria 
produced an average of about 20 tons of 
green matter per acre, tung trees made 
an average growth of about 4 feet and 
yielded more than a ton of nuts per 
acre. On 5 check plots which did not 
receive basic slag, the crotalaria pro
duced only about 5 tons of green matter 
per acre, and the tung trees made no
ticeably less growth and a smaller pro
duction of nuts.

Sinclair reported that on another 
5,000-acre tung orchard on similar soil, 
which was not terraced and on which 
no legumes had been grown, trees 2 
years older and with about the same 
amount of fertilizer yielded a small 
crop of nuts in 1936, very few in 1937, 
and only 400 pounds per acre in 1938.

Proper grazing with livestock has also 
proven to be a profitable practice in 
connection with tung orchards. Mr. 
Hartzog, Sinclair reports, planted 250 
acres of tung trees to hairy vetch and 
250 acres to Austrian winter peas in 

( Turn to page 45)



Growing Tomatoes 
For More Profit

By C. H . Nissley
Horticulturist, Agricultural Extension Service, New Brunswick, New Jersey

1AST YEAR (1939) was a record 
> year for New Jersey canhouse to

mato growers. One hundred eighty- 
three growers harvested more than 10 
tons of tomatoes per acre on 5 or more 
acres per farm. The largest yield re
corded during the year was 18.05 tons 
per acre grown on 8.6 acres by Joseph 
D. Snyder of Burlington, N. J.

Records were made possible through 
the New Jersey Ten-ton Canhouse To
mato Club which has been functioning 
since 1934 and includes all tomato 
growers in New Jersey growing 5 or 
more acres of tomatoes and producing 
10 or more tons to the acre. To qualify 
as a member, the grower must file with 
the Extension Service of the State Uni
versity a record of his production 
methods before November 1. One 
hundred twenty-one growers, or 66% 
of the 183 eligible, filed records with 
the Extension Service this past season. 
Great credit is due these growers for 
taking the interest and time necessary 
to prepare and file their production 
records, which represent a total of more 
than 1,435 acres, or an average of 11.86 
acres per farm.

The high lights of these records show 
that in addition to following general, 
sound, practical recommendations, a 
grower must necessarily have to use his 
own good judgment in interpreting 
these recommendations for his own par
ticular soil and farm-management set
up. A brief summary of some of the 
important practices of these 121 growers 
is as follows:
Varieties Grown 

711 acres of Marglobe 
659 acres of Rutgers 

64 acres of Pritchard

Source o f Plants 
975 acres, southern grown plants 
458 acres, local grown plants

Date o f Planting
96 growers planted before May 15 
21 growers planted before May 16-31 

4 growers planted after June 1
Method of Field Planting 

95 growers used machines 
26 growers planted by hand

Ridge or Level Culture
98 growers planted on a ridge
23 growers planted on the level

Manure and Cover Crops 
84 growers applied manure 
57 growers plowed under cover crop 
11 growers planted on old sod fields plowed 

under
35 growers planted on ground allowed to 

remain bare during the winter
Kind o f Fertilizer Used 

40 growers used a 5-8-7 
29 growers used a 4-8-10 
52 growers used 16 other combinations

Amounts o f Fertilizer per Acre
9 growers used 500 lb. or less with manure 

plowed under 
46 growers used 500 to 1,000 lb.
52 growers used 1,001 to 1,500 lb.
14 growers used 1,501 lb. and over

Cultivations Given Growing Crop 
7 growers cultivated 3 times 

28 growers cultivated 4 times 
- 29 growers cultivated 5 times 

26 growers cultivated 6 times
15 growers cultivated 7 times 
10 growers cultivated 8 or more

Planting Distances
24 growers planted 4 x 4  feet 
18 growers planted 3 x 5  feet
79 growers planted other distances

Joseph D. Snyder of Burlington, N. 
J., held first place in the yield class by 
producing 18.05 tons of" tomatoes per 
acre on 8.6 acres. Most of his plants,

20



March 1940 21

southern grown Rutgers, were planted 
with a one-row transplanter using plenty 
of water at time of planting. The soil 
where these tomatoes were planted was 
well drained and had been planted to 
rye the previous fall. In the early spring
1,000 pounds of a dolomitic hydrated 
lime were broadcast over the rye and 
plowed under.

The method of fertilizing this record 
yield was rather out of the ordinary for 
New Jersey; 800 pounds of a 5-8-7 com
mercial fertilizer were side-dressed and 
cultivated into the soil one week after 
the plants were set into the field. The 
second application of 800 pounds of the 
same analysis fertilizer was made when 
the drill could barely get through the 
plant rows. At each cultivation, soil 
was pulled towards the row so as to 
smother out small weeds. Mr. Snyder’s 
soil was in good condition, and the 
plowing under of hydrated dolomitic 
lime while plowing under rye was a 
good practice under his conditions.

Elmer L. Baus of Hightstown grew 
the second highest yield of 16.5 tons of 
tomatoes per acre on 6.6 acres. In the

growing of these tomatoes, 6 tons per 
acre of barnyard manure were spread 
over wheat stubbles and all plowed 
under in the early spring. One thou
sand pounds of a 4-8-10 complete fer
tilizer mixture was then broadcast and 
thoroughly disked into the soil about a 
week before planting. Southern grown 
Rutgers and Marglobe tomato plants 
were planted between the 12th and 15th 
of May. The ground was pulled to
wards the plants at each cultivation and 
finally ridged with a Riggs plow. Mr. 
Baus’ returns were approximately $290 
per acre for the tomatoes delivered to 
the factory.

Sherman T . Perkins of Wrightstown 
grew the third highest yield of 16.2 tons 
per acre on 8.9 acres. Although Mr. 
Perkins held third place this year, he 
can well be called the canhouse tomato 
grower of New Jersey. Mr. Perkins has 
grown tomatoes continuously since 
1918, missing the Ten-ton Tomato Club 
only by one year. His average yield 
for the past 6 years was 13.5 tons per 
acre.

Mr. Perkins follows a definite crop

Y ield  w inners in  th e  New Je rsey  Canhouse T om ato  C on test, b a ck  row ( le f t  to  r ig h t)  s Jo sep h  D. 
Snyd er, 1 st P r is e ;  E lm er L . B au s, 2n d  P r is e ;  and Sherm an T . P erk in s , 3 rd  P r ise . Q uality  w inners, 
fro n t row  ( l e f t  to  r ig h t)  t Ludw ig D a llen b ack , 1st P r is e ;  G rover C . H urff, 2n d  P r is e ;  and E lm er A.

T in d a ll, 3 rd  P rise .
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rotation with tomatoes, followed by 
wheat, 2 years in grass for hay, corn, 
and potatoes. The field in which the 
tomatoes were grown this past season 
was in potatoes last year and was ferti
lized with a ton of a 4-8-10 commercial 
fertilizer mixture per acre. After the 
potatoes were harvested, rye was planted 
as a winter cover crop. During the 
winter, 12 tons per acre of stable manure 
were broadcast over the rye. After 
plowing in the early spring, 1,000 
pounds of a hydrated lime were broad
cast over the tomato ground and thor
oughly disked into the plowed soil.

Mr. Perkins has always believed in 
deep plowing and in the preparation of 
a deep plant bed, plowing 8 to 10 inches 
deep is not unusual. After the lime 
had been applied, 1,400 pounds of a
4-8-10 commercial fertilizing mixture 
were placed in the tomato row, using 
the potato planter. This fertilizer was 
applied at least 10 days to 2 weeks 
before the plants were field planted. 
Southern grown Marglobe plants were 
used by Mr. Perkins, planting with a 
transplanting machine. Five cultiva
tions were made, pulling the soil to
wards the plants at each cultivation.

Winners of the Quality Class

Ludwig Dallenbach of Cranbury won 
the first prize in the quality class by 
producing more than 10 tons of toma
toes per acre on 7 acres and delivering 
to the canhouse an average grade of 
83% of U. S. No. 1, 17% of No. 2, and 
no culls.

Mr. Dallenbach grew both the Rut
gers and the Marglobe variety on his 
acreage. The crop this year was planted 
in a field which had grown white pota
toes for the past 4 years and had been 
heavily fertilized with a ton of 4-8-10 
commercial fertilizer to the acre each 
year. To grow the high quality can
house tomatoes, 1,000 pounds of hy
drated lime and 300 pounds of cyana- 
mid were broadcast and plowed under 
in the early spring. No additional ap
plications of fertilizer were made to this 
soil for the growing of this high quality

crop. Five cultivations were made dur
ing the season, pulling the ground to
wards the plant at each cultivation.

Grover C. Hurff of Sewell, N. J., 
received the second award in the quality 
class by producing more than 10 tons 
of tomatoes on 14 acres of ground and 
receiving an average grade of 81% U. S. 
No. 1, 18% No. 2, and 1% culls. Mr. 
Hurff is located on a sandier type of 
soil than are the other growers, and 
therefore his method of fertilizer appli
cation differed. The tomato ground 
was prepared in the very early spring, 
plowing under a cover crop of rye. 
Immediately after the plowing, 1,000-
1,500 pounds of a hydrated lime were 
broadcast over the entire field and 
disked into the soil. After the field was 
marked for planting 1,000 pounds per 
acre of a 5-8-7 fertilizer were broadcast 
on the sandier areas in the field.

In making up the rows, the top-soil 
was thoroughly mixed with the fertili
zer by bringing it together in the row. 
On the sandier areas in the field receiv
ing 1,000 pounds of fertilizer before 
planting, an additional 1,000 pounds of 
a 5-8-7 commercial fertilizer were ap
plied as a side-dressing at the last culti
vation. The portion of the field receiv
ing the side-dressing at the last cultiva
tion produced a noticeably larger yield 
than that portion of the field which did 
not receive the extra side-dressing.

Elmer A. Tindall of Windsor received 
a third prize in the quality class by pro
ducing more than 12 tons of tomatoes 
on 10 acres and receiving a grade of 
80% No. 1, 19% No. 2, and 1% culls. 
The soil in which this crop was grown 
was planted in both tomatoes and field 
corn the previous season, followed by 
rye planted as a winter cover crop. In 
the early spring the rye was plowed 
under, plowing to a depth of 8 to 10 
inches. One thousand pounds of hy
drated lime per acre were broadcast and 
disked into the plowed ground, after 
which 1,000 pounds of a 5-8-7 commer
cial fertilizer were broadcast with a 
grain drill. This fertilizer was thor-

( Turn to page 33)
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TT*i Tn> a,. T )  jljl. Reducing the large number of
F e w e r  D i l i  J o e t t e r  fertilizer grades or analyses to a
— , ♦ n ♦ ll reasonable number of efficientFertilizer (jrades hi?h analysf has been a r>°;objective of many agricultural 

groups for some years. At times 
progress seems slow, then a State here and there effectively reduces the list of 
unnecessary grades and the resulting encouragement stimulates other States to 
try to do something about the hundreds of needless and often expensive low- 
grade fertilizers on the market in their respective territories. In recent years 
much definite progress along this line has been made in all fertilizer-using areas 
of the United States and Canada.

Typical of attainment along this line is the meeting held recently between the 
fertilizer trade and the advisory agricultural officials of New York State. This 
meeting, at which the most suitable fertilizer grades for use in the State of 
New York were frankly and ably discussed, resulted in the revision for 1940 
of the leaflet No. 9, “Approved Fertilizers for New York,” a contribution from 
the Departments of Agronomy, Vegetable Crops, Pomology, and Floriculture and 
Ornamental Horticulture.

Basic to all permanent progress in the reduction of fertilizer grades is the 
adoption of some sort of system on which to select the fertilizer analyses to be 
retained on the approved lists. Different systems of such selection are in use, 
and as with all selective methods, there are good and bad points about each.

New York State has adopted the ratio system. This means that for the three 
major fertilizer elements, nitrogen, phosphate, and potash, the ratio of each shall 
be related to one as a whole number, as one for nitrogen, one for phosphoric 
acid, and one for potash or the 1-1-1 ratio, or 1 nitrogen, 2 phosphoric acid, and 
2 potash—the 1-2-2 ratio. The advantages of this system are several, chiefly, 
a much smaller number of ratios is necessary than if fertilizer analyses alone were 
selected, as for instance the 1-1-1 ratio can be represented by many different anal
yses. Another point is that the selection of ratios insures a significant difference 
between the percentage of each element. Thus the 1-2-2 and the 1-2-3 ratios 
stated in terms of single strength goods, could be supplied by the 4-8-8 and the
4-8-12, respectively.

Agronomy leaflet No. 9 contains a list of 11 approved ratios, selected after 
a conference with representatives of the fertilizer industry. Based on these ratios 
are the approved analyses—though other analyses in the same ratios are, of course, 
possible. The plant-food content of common fertilizer materials is also given.

A point of great importance discussed in the leaflet is the advantage of high 
analysis over low analysis fertilizer. An excellent graph shows how much more 
value is obtained by the farmer when he buys the high analysis 5-10-5 over the 
lower analysis 4-8-4, both the same ratio. The fertilizer recommendations are

“TltQ £d ito ti 'Talk.
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given in all necessary detail as for grains, hay, silage, pastures, truck crops, for 
rotations for muck soils, and for fruit and ornamentals.

The fertilizer industry is to be congratulated for taking an interest in such 
meetings and for trying to follow the recommendations when they have been 
approved. Agricultural officials in advisory, regulatory, and other groups are 
showing the way in this much needed effort to reduce the number of unnecessary 
fertilizer grades and to change low fertilizer grades into high grades. All groups 
in the industry should continue to follow up this good work by cooperating with 
their State Colleges and Stations and putting the results of such conferences into 
effect.

In struggling with income tax returns, the importance 
of keeping records was re-emphasized upon most of us. 
Not only are such accounts time-savers in making re
ports, but if studied they are a big help to any individual
who seriously plans for the future.

In probably no other group has record-keeping been 
more neglected than among farmers. Likewise, probably nowhere at the present 
time is it more important. With current production and marketing methods 
necessitating careful planning in order to maintain a desirable margin of profit, 
a successful farmer must keep accurate account books.

The excellent work being done by extension forces toward educating farmers 
to the importance of this matter is widely noted. Year-end check-ups and inven
tories are advised as a foundation for the plans of the new growing season. How 
1940 turns out for a lot of growers will depend to no small extent upon a thorough 
knowledge of what they did or did not accomplish in 1939. It is to be hoped
that whatever this year may hold in store, it will be accurately recorded by a
greater number of them.

'Records

♦ f  ♦ "T"’’ <» H The American Potash Institute, Inc.,
Jr 03?O.JLlLZ<6 ]r Jl l i m s  is announcing that its colored motion 

-I . ♦ if il if picture films are now being madeMade Available
county agricultural agents, vocational 

teachers, and responsible farm organizations and members of the fertilizer trade. 
Short, detailed descriptions of these films and instructions as to how interested 
parties can obtain the loan of them are to be found on the back cover of this 
magazine.

The films are thoroughly authoritative in character, being taken in most part 
in cooperation with official agricultural sources and depicting official experimental 
work. Based on comment at preliminary showings, these films should be of great 
service in disseminating the more recent observations and conclusions on the 
profitable use of fertilizers, particularly potash. While apparently sectionalized, 
most of the pictures are so broad in subject and application that they will be 
of interest and value in other regions.



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
The use of boron in controlling cer

tain crop diseases has received more 
than passing interest in comparatively 
recent years. Among the outstanding 
investigations in which this so-called 
“secondary element” played an impor
tant function in the successful produc
tion of certain crops under certain soil 
conditions, are the works of W. L. 
Powers and A. G. B. Bouquet, both of 
the Oregon Agricultural Experiment 
Station. Recent findings of these scien
tists are given in Station Circular of In
formation numbers 212 and 213 (revi
sions of previous publications) “Celery 
Stem Crack and the Use of Boron in Its 
Control” and “Use of Boron in Con
trolling Canker of Table Beets,” re
spectively. The effects of boron defi
ciency on these crop, amounts of boron 
recommended, methods of application 
to correct the deficiency, and results ob
tained are described. The information 
contained in these circulars is partic
ularly valuable to Oregon vegetable 
growers, because of the great prevent
able loss in gross income, if borax be 
applied to those areas where it is re
quired.

"Pointers in Fertilizing Citrus,” Agr. Ext. 
Serv., Honolulu, Hawaii, Ext. Cir. 46, Feb. 
1940, Ashley C. Browne.

"Pointers in Fertilizing Macadamia," Agr. 
Ext. Serv., Honolulu, Hawaii, Ext. Cir. 51, 
Feb. 1940, Ashley C. Browne.

"Pointers in Fertilizing Avocados,” Agr. Ext. 
Serv., Honolulu, Hawaii, Ext. Cir. 52, Feb. 
1940, Ashley C. Browne.

"Pointers in Mango Fertilization,” Agr. Ext. 
Serv., Honolulu, Hawaii, Ext. Cir. 53, Feb. 
1940, Ashley C. Browne.

"Fertilizing Irish Potatoes,” Agr. Ext. Serv., 
Honolulu, Hawaii, Ext. Cir. 54, Feb. 1940, 
Ashley C. Browne.

"Progress Report o f Phosphate and Other 
Fertilizer Investigations at the Aberdeen Branch 
Experiment Station, University o f Idaho,” Agr. 
Exp. Sta., Moscow, Idaho, Bui. 230, Oct. 1939, 
John L. Toevs and G. Orien Baker.

"A Preliminary Report o f Certain Variety, 
Fertilizer, and Other Tests, Conducted by the 
Crops and Soils Department o f the Louisiana 
Experiment Station, 1939,” Agr. Exp. Sta., Uni
versity, La., Mimeo., 1939.

"Experiments with Cabbage, 1939,” Agr. 
Exp. Sta., State College, Miss., Inform. Sh. 
176, Sept. 1939, /. A. Campbell and L. R. 
Farish.

"Experiments with Peas, 1939,” Agr. Exp. 
Sta., State College, Miss., Inform. Sh. 177, 
Sept. 1939, J. A. Campbell and L. R. Farish.

"Experiments with Tomatoes—1939,” Agr. 
Exp. Sta., State College, Miss., Inform. Sh. 
181, Nov. 1939, J. A. Campbell and L. R. 
Farish.

"Peanut Production,” Agr. Exp. Sta., State 
College, Miss., Inform. Sh. 185, Dec. 1939, 
John Pitner.

"Fertilization for Cotton and Corn in the 
Hill Section o f Mississippi,” Agr. Exp. Sta., 
State Collage, Miss., Inform. Sh. 186, Dec. 
1939, J. L . Anthony.

"Rates and Dates o f Applying Nitrogen for 
Cottony Agr. Exp. Sta., State College, Miss., 
Service Sh. 274, Dec. 1939, Roy Kuykendall.

"Soil Fertility Experiments—Heathman 
Field,” Agr. Exp. Sta., State College, Miss., 
Serv. Sh. 276, Dec. 1939, Roy Kuykendall.

"Soil Fertility Experiments with Cotton—  
Smith Field, Lazoo River Basin Soil North of 
Central East Delta,” Agr. Exp. Sta., State Col
lege, Miss., Serv. Sh. 277, Dec. 1939, Roy 
Kuykendall.

"Soil Fertility Experiments with Cotton— 
Ladd Field North o f the Central East Delta,” 
Agr. Exp. Sta., State College, Miss., Serv. Sh. 
278, Dec. 1939, Roy Kuykendall.

"Soil Fertility Experiments with Cotton—  
Atkin- n Field in the South East Yazoo-Missis- 
sippi Delta,” Agr. Exp. Sta., State College, 
Miss., Serv. Sh. 279, Dec. 1939, Roy Kuyken
dall.

“Soil Fertility Experiments with Cotton—  
Schaeffer Field, Yazoo River Basin Soil in the 
South East Delta,” Agr. Exp. Sta., State Col
lege, Miss., Serv. Sh. 280, Dec. 1939, Roy 
Kuykendall.
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"Soil Fertility Experiments with Cotton—  
Hemphill and Gary Fields in the Central East 
Delta Area" Agr. Exp. Sta., State College, 
Miss., Serv. Sh. 281, Dec. 1939, Roy Kuyken
dall.

"Use o f T . V. A. Phosphates on Pastures, A 
Progress Report, 1938-1939, Based Upon Field 
Experiments," Agr. Exp. Sta., State College Sta
tion, Raleigh, N. C., Agron. Inf. Cir. 120, Jan. 
1940, W. W. Woodhouse, Jr.

“Some Practical Findings from Fertilizer Ex
periments in North Carolina with Different 
Crops," Agr. Exp. Sta., State College Sta., Ra
leigh, N. C., Agron. Inform. Cir. 121, Jan. 
1940, C. B. Williams.

"Fertilizing South Carolina Crops, Includ
ing Suggested Home Mixtures, Suggested Anal
yses, Lime Recommendation," Agr. Ext. Serv., 
Clemson, S. C., Ext. Cir., Jan. 1940, E. H. 
Rawl, H. A. Woodle, and H. A. McGee.

" What Fertilizers for Small Grains and Seed- 
ings o f Clover and Alfalfa," Agr. Exp. Sta., 
Univ. o f Wis., Madison, Wis., Mimeo., Sept. 
1939, C. J. Chapman.

Soils

f  The use of standardized or calibrated 
chemical methods in determining nu
trient deficiencies of soils should first be 
interpreted on the basis of crop yields 
from field results, J. F. Reed and M. B. 
Sturgis conclude in Louisiana Experi
ment Station Bulletin 313, “The Use of 
Chemical Methods for the Determina
tion of Available Nutrients in Louisiana 
Soils.” The authors emphasize that 
with proper soil sampling and testing, 
and a knowledge of the soil types and 
plant-food requirements of different 
crops, chemical tests should be of defi
nite value in interpreting nutrient defi
ciencies or sufficiencies in soils to pre
vent crop failure or waste due to im
proper choice of fertilizers.

Supporting these statements are many 
valuable data on determinations made 
of the available nutrient contents of 
typical soils from the various soil divi
sions of the State. From a comparison 
of the three methods used, the LaMotte 
Kit, the Universal Soil Testing System, 
and the dilute hydrochloric acid meth
od, an agreement is apparent between 
the results given by the LaMotte Kit 
and the dilute hydrochloric acid method. 
It is pointed out, however, that the 
Universal method is designed chiefly for 
the coarse-textured soils of Connecticut,

and apparently the extracting solution 
is too weak for the soils of Louisiana. 
Data given in the several tables, in addi
tion to showing the values from these 
tests, refer to the known field response 
of cotton to fertilizer.

Both the A and B horizons were 
sampled and tested. The general dif
ferences in nutrient levels between the 
various divisions are obvious, and varia
tions within a series and a type are also 
evident. The determinations consisted 
of available phosphorus, potassium, cal
cium, magnesium, and nitrates. In
cluded also were pH, total nitrogen, ex
change capacity, and degree of base 
saturation.

In evaluating the chemical soil tests, 
the authors advise that “the point has 
not been reached, however, where rou
tine sampling, testing, and interpreta
tion can be made by persons unfamiliar 
with the techniques of the methods and 
the nature of the soils and crops.”

“Soil Management Experiments," Agr. Exp. 
Sta., Lexington, Ky., Bui. 397, Nov. 1939, Geo. 
Roberts, J. F. Freeman, and E. J. Kinney.

"Chemical Composition of the Soils o f Cass, 
Dickens, Falls, Hardeman, Polh, Scurry, and 
Wheeler Counties," Agr. Exp. Sta., College Sta
tion, Brazos County, Tex., Bui. 581, Jan. 1940, 
G. S. Fraps and J. F. Fudge.

"Method and Procedure o f Soil Analysis Used 
in the Division of Soil Chemistry and Physics," 
U. S. D. A., Washington, D. C., Cir. 139, Nov. 
1939, W. O. Robinson.

Crops

f  “Yield and Composition of Ever
glades Grass Crops in Relation to Fer
tilizer Treatment,” Bulletin 338 of the 
Florida Agricultural Experiment Sta
tion, by J. R. Neller and A. Daane, is 
an interesting report on the fertilizer 
requirements, yields, and nutritive com
position of grasses fed to cattle in the 
form of hay and by pasture feeding. 
Based on field studies made on the or
ganic soils at the Everglades Station, a 
Dallis grass pasture should receive phos
phate and potash equivalent to the 
amounts contained in 500 pounds of 
0-6-12 per acre. These plant foods 
should be applied at least once a year 
to keep the pasture at a moderately high
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point of potential productivity, as shown 
by yield records of 33 cuttings from the 
fertility plots over a 7-year (1931-37) 
period. There was also a marked re
sponse to phosphate and potash in the 
annual yield of carpet grass, equivalent 
to the amounts shown for Dallis grass.

With Dallis grass, the 0-6-12 formula 
at 500 pounds per acre produced an 
average annual yield of 11,345 pounds 
of hay per acre, dry basis. This yield 
was more than double that of the check 
treatment, and about 40 to 60 per cent 
higher than hay yields obtained from 
phosphate or potash used singly. The 
phosphate-potash fertilizer application 
on the carpet grass plots gave an aver
age annual yield of 8,824 pounds air- 
dry hay, which likewise was more than 
double the check treatment, and corre
spondingly higher yields than those of 
the phosphate or potash only treat
ments.

Analyses of the plucked grasses indi
cated that ample amounts of calcium, 
magnesium, and iron are present in the 
Everglades sawgrass peat soils. Other 
secondary nutrients, such as copper, 
zinc, and manganese, were used with
out apparent benefit. Climate, soils, 
and necessary water control are dis
cussed in relation to growing gra'ss 
crops in the Everglades.

“Soybeans!’ Dept, o f Agr., Exp. Farms Serv., 
Ottawa, Ontario, Canada, Pub. 660, Farmers’ 
Bui. 80, Dec. 1939, F. Dimmock-

“The Production of Mangel and Sugar Beet 
Seed,’’ Dept, o f Agr., Exp. Farms Serv., Ottawa, 
Ontario, Canada, Pub. 679, Cir. 154, Dec. 
1939, R. M. MacVicar and F. S. Nowosad.

“The Production o f Swede Turnip Seed,’’ 
Dept, o f Agr., Exp. Farms Serv., Ottawa, On
tario, Canada, Pub. 680, Cir. 155, Dec. 1939,
F. S. Nowosad and R. M. MacVicar.

"Directory of Organization and Activities of 
the Dominion Department o f Agriculture,” 
Dept, o f Agr., Ottawa, Ontario, Canada, July
1939.

“The Shelton and Hebron Strawberries,” 
Agr. Exp. Sta., New Haven, Conn., Cir. 137, 
Nov. 1939, D. F. Jones and W. R. Singleton.

“Early Sweet Corn Hybrids, Spancross, Mar- 
cross, and Carmelcross," Agr. Exp. Sta., New 
Haven, Conn., Cir. 138, Dec. 1939, W. R. Sin
gleton and D. F. Jones.

“Lupine, Seed-producing Winter Legume,” 
Agr. Exp. Sta., Gainesville, Fla., Press Bui. 541, 
Nov. 1939, J. D. Warner.

“Fifty-first Annual Report o f the University 
System of Georgia, for the Year 1938-39,” Agr. 
Exp. Sta., Experiment, Ga., H. P. Stuckey, Dir.

“A Year’s Progress in Solving Farm Problems 
o f Illinois, 1936-37,” Agr. Exp. Sta., Urbana, 
III., 1939.

“Three New Varieties o f Bush Lima Beans,” 
Agr. Exp. Sta., Urbana, III., Bui. 461, Dec. 
1939, W. A. Huelsen.

“Eleven Years o f Soybean Investigations, 
Varieties, Seeding, Storage,” Agr. Exp. Sta., 
Urbana, III., Bui. 462, Jan. 1940, W. L. Burli- 
son, C. A. Van Doren, and J. C. Hackle man.

“Illinois Corn Performance Tests, 1939,” 
Agr. Exp. Sta., Urbana, 111., Bui. 463, Jan. 1940, 
R. R. Copper, G. H. Dungan, A. L. Lang, J. H. 
Bigger, Benjamin Koehler, and Oren Bolin.

“A Physiological Study o f the Winter Wheat 
Plant at Different Stages o f Its Development,” 
Agr. Exp. Sta., Manhattan, Kan., Tech. Bui. 47, 
July 1939, Edwin C. Miller.

“Agricultural Extension Work in Louisiana, 
1937,” Agr. Ext. Serv., University, La., J. W. 
Bateman, Dir.

“The Massachusetts Commercial Vegetable 
Grower,” Agr. Ext. Serv., Amherst, Mass., No. 
23, Feb. 1940.

“Fruit Notes,” Agr. Ext. Serv., Amherst, 
Mass., Mimeo., Jan. 1940, W. H. Thies.

“The Quarterly Bulletin,” Agr. Exp. Sta., 
East Lansing, Mich., Vol. 22, No. 3, Feb. 1940.

“Michigan State Board o f Agriculture, 1939, 
Seventy-eighth Annual Report o f the Secretary 
of the State Board of Agriculture o f the State 
of Michigan and Fifty-second Annual Report o f 
the Experiment Station from July 1, 1938 to 
June 30, 1939,” St. Dept, o f Agr., Lansing, 
Mich., 1939.

“Highlights o f the Work, o f the Mississippi 
Experiment Station, Fifty-second Annual Re
port for the Fiscal Year Ending June 30,1939," 
Agr. Exp. Sta., State College, Miss., Clarence 
Dorman.

“Agricultural Research for Mississippi Farm
ers,” Agr. Exp. Sta., State College, Miss., Sp. 
Bui., Dec. 1939, Clarence Dorman.

“The Year-round Home Garden,” Agr. Ext. 
Serv., State College, Miss., Ext. Bui. 107, Nov.
1939, R. O. Monosmith.

“Mississippi Farm Research,” Agr. Exp. Sta., 
State College, Miss., Vol. 3, No. 2, Feb. 1940.

“Forage Production, Its Use and Approxi
mate Costs in Northeastern Nevada,” Agr. Exp. 
Sta., Reno, Nev., Bui. 150, Nov. 1939, C. E. 
Fleming and C. A. Brennen.

“List o f Publications,” Agr. Exp. Sta., Cor
nell, Ithaca, N. Y., Bui. 47, Jan. 1940.

“Bimonthly Bulletin,” Agr. Exp. Sta., Fargo, 
N. Dak■. Vol. 11, No. 3, Jan. 1940.

“The Bimonthly Bulletin,” Agr. Exp. Sta., 
Wooster, Ohio, Vol. XXV, No. 202, Jan.-Feb.
1940.

“The Effect o f Shade on Pasture," Agr. Exp. 
Sta., Knoxville, Tenn., Cir. 65, Dec. 1939, L. R. 
Neel.

“Common Diseases o f Tomatoes,” Agr. Exp. 
Sta., College Station, Brazos County, Tex., Cir.
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86, Jan. 1940, P. A. Young, A. L. Harrison, 
and G. E. Altstatt.

"Department of Agriculture-lmmigration of 
Virginia,” St. Dept, o f Agr., Richmond, Va., 
Bui. 378, Feb. 1940.

"Tobacco Varieties & Strains in Wisconsin,” 
Agr. Exp. Sta., Madison, Wis., Bui. 448, Dec. 
1939, James Johnson and W. B. Ogden.

",Report o f the Chief o f the Bureau of Agri
cultural Chemistry and Engineering, 1939,” 
U. S. D. A., Washington, D. C., 188632, 1940, 
Henry G. Knight, Chief.

"Report o f the Chief o f the Forest Service, 
1939,” U. S. D. A., Washington, D. C., F. A. 
Silcox, Chief.

"Sugar-beet Culture in the Humid Area of 
the United States,” U. S. D. A., Washington, 
D. C., Farmers’ Bui. 1637, April 1939, J. G. 
Ull.

"Results o f Tomato Variety Tests in the 
Great Plains Region," U. S. D. A., Washington, 
D. C., Cir. 533, Nov. 1939, M. F. Babb and 
James E. Kraus.

"Early Cheyenne Pie Pumpkin," U. S. D. A., 
Washington, D. C., Cir. 537, Nov. 1939, LcRoy 
Powers.

“List o f Bulletins o f the Agricultural Experi
ment Stations for the Calendar Years 1937 and 
1938,” U. S. D. A., Washington, D. C., Misc. 
Pub. 362, Jan. 1940, Catherine E. Pennington.

Economics

5 Research Bulletin 266, “Corporate 
Land, Foreclosures, Mortgage Debt and 
Land Values in Iowa, 1939,” by Wil
liam G. Murray of the Iowa State Col
lege Experiment Station, calls attention 
to some very interesting facts relative 
to the farm debt situation and corpo
rate land ownership in the State of 
Iowa. During the period 1930 to 1934, 
the mounting rate at which farm land 
titles were being transferred to corpora
tions and individuals formerly inter
ested in getting agricultural credit was 
looked upon with considerable alarm. 
It is encouraging to note that in Iowa 
this movement seems to be slowing 
down. Between January 1, 1937, and 
January 1, 1939, the farm land owned 
in Iowa by corporations increased from 
11.2% to 11.9% of the farm area of 
the State.

The major holdings of farm land by 
corporations are in the hands of insur
ance companies who hold over two- 
thirds of the 4,000,000 acres owned by 
corporations.

The major cause for the foreclosures

and the transfer of titles from farm bor
rowers to the corporations is over-valua- 
tion of the poorer farm land. It was 
noted in past studies of farm foreclos
ures that the highest percentage was 
confined to the areas where erosion and 
drought conditions were worse, and 
where the land was of a comparatively 
lower grade.

There has been a steady decline in the 
number of mortgage foreclosures in the 
State since about 1932, when it was 
estimated that 6,400 foreclosures took 
place. In 1938 there were only 550 
foreclosures as compared to 1,500 in 
1929. There were fewer foreclosures in 
1936 and 1937 than in 1929 or 1930.

From about 1915 to 1920, according 
to the author, there was a rapid increase 
in the farm mortgage debt in the State 
of Iowa, but beginning with about 1925 
there has been a gradual decline, until 
at the present time the debt level is 
about the same as it was in 1915. On 
January 1, 1939, approximately 40% of 
the farm land in Iowa was mortgaged 
for an average of $53 an acre.
J  According to the mimeographed re
port by the Department of Agronomy 
of Ohio State University, “Spring and 
Fall Fertilizer Sales in Ohio—1939,” 
fertilizer sales in 1939 in Ohio amounted 
to 345,585 tons, of which 178,308 tons 
were sold in the Spring, and 167,277 
tons were sold in the Fall. It was esti
mated that 7,887 tons of nitrogen, 
42,697 tons of P2O5, and 19,083 tons 
of K 2O were contained in this tonnage.

Of the total sales, 222,305 tons were 
standard analyses and 2-12-6 was the 
leading grade with 168,293 tons.

"Fertilizer and Fertilizer Material, Fiscal 
Year 1938-39," St. Dept, o f Agr., Montgomery, 
Ala., Dept. Bui. 42, Hay good Paterson, Com.

"Land Tenure in Arkansas, 1. The Farm 
Tenancy Situation,” Agr. Exp. Sta., Fayette
ville, Ark.., Bui. 384, Jan. 1940, J. A. Baker and 
J. G. McNccly.

"Official Results o f Fertilizer Analyses for 
the Registration Year, 1938-39,” Dept, o f Agr., 
Ottawa, Ontario, Canada, Dec. 1939.

"Farmers? Cooperative Associations in Flor
ida, IV. The Florida Citrus Exchange System,” 
Agr. Exp. Sta., Gainesville, Fla., Bui. 339, Nov. 
1939, H. G. Hamilton and Marvin A. Brooker.
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"Marketing Louisiana Sweet Potatoes,” Agr. 
Exp. Sta., University, La., Bui. 310, Oct. 1939, 
Roy A. Ballinger.

"How Wars Affect Maine Agriculture," Agr. 
Ext. Serv., Orono, Maine, Bui. 273, Dec. 1939, 
Donald W. Reed.

"Official Report, Commercial Fertilizers, 
Commercial Feeds, and Agricultural Liming 
Materials," St. Inspec. Serv., Univ o f Md., Col
lege Park., Md., No. 173, Jan. 1940.

"Inspection o f Commercial Fertilizers for 
1939," Agr. Exp. Sta., Durham, N. H., Bui. 
317, Nov. 1939, T. O. Smith and H. A. Davis.

"The Marketing o f Farm Woodland Prod
ucts in Carroll County, New Hampshire," Agr. 
Exp. Sta., Durham, N. H., Bui. 318, Dec. 1939, 
Alan MacLeod and John Chandler.

"Oklahoma Farm Price Statistics, 1910-38,” 
Agr. Exp. Sta., Stillwater, Okla., Exp. Sta. Bui. 
238, Dec. 1939, Trimble R. Hedges and K. D. 
Blood.

"Inspection and Analysis o f Commercial Fer
tilizers," Agr. Exp. Sta., Clemson, S. C., Bui. 
324, Dec. 1939, B. D. Cloaninger.

"Safe and Sound Cotton Farming in Tennes
see," Agr. Ext. Serv., Knoxville, Tenn., Pub. 
229, Nov. 1939, H. C. Holmes.

"Compilation o f Soil Conservation and Do
mestic Allotment Act, as Amended, Agricul
tural Adjustment Act o f 1938, as Amended, 
Federal Crop Insurance Act, as Amended, 
Sugar Act o f 1937, Appropriation Items Relat
ing Thereto, and Miscellaneous Laws, as o f the 
Close o f the Second Session o f the Seventy- 
sixth Congress," U. S. D. A., AAA, Washing
ton, D. C., Nov. 5, 1939.

"Report o f the Chief o f the Agricultural 
Marketing Service, 1939," U. S. D. A., Wash
ington, D. C., 1939.

"Alabama Handbook, 1940 Agricultural 
Conservation Program,” U. S. D. A., AAA, 
Washington, D. C., SRB-401-Ala., Jan. 1940.

"Arkansas Handbook (A Area), 1940 Agri
cultural Conservation Program," U. S. D. A., 
AAA, Washington, D. C., SRB-401-Ark• (A 
Area), Jan. 1940.

"Arkansas Handbook (B Area), 1940 Agri
cultural Conservation Program,” U. S. D. A., 
AAA, Washington, D. C., SRB-401 -Ark- (B 
Area), Jan. 1940.

"Florida Handbook, 1940 Agricultural Con
servation Program," U. S. D. A., AAA, Wash
ington, D. C., SRB-401-Ga., Jan. 1940.

Growing Tomatoes For More Profit
(From page 22)

oughly disked into the surface soil and 
the ridges made 4 feet wide by pulling 
the soil towards the row. The plants 
were set deeply in this ridge with the 
two-row tractor transplanter before May 
15.

When the tomato plants first began 
to bloom profusely, they received an 
additional application of 500 pounds 
per acre of a 5-8-7 commercial fertilizer 
applied through the fertilizer attach
ment to the riding cultivator. The 
plants grew fine and produced a heavy 
crop of high quality fruit.

Since 1925 the important factors in 
the production of large yields of can- 
house tomatoes in New Jersey could 
be summarized as follows:

1. Select fields whose soil is well 
drained and capable of high produc
tion. Tomatoes produce better, larger 
yields in a comparatively dry year than 
during a wet one, therefore, drainage is 
an important factor.

2. Use recommended varieties, such 
as Rutgers, Marglobe, and Pritchard, to 
produce the highest yields.

3. Prepare the field early in the spring 
and finish planting by May 25.

4. Use only well-grown, stocky, and 
disease-free plants.

5. Allow plenty of space in the field 
for the plants to develop. Either 4 x 4 , 
or 3 x 5-foot spacings are recommended.

6. Provide the soil with an abundance 
of plant nutrients to keep the plants 
growing continuously. This includes 
manure, cover crops, lime, and the 
judicious and efficient use and applica
tion of a high-grade commercial fer
tilizer.

7. Set plants deep in the soil.
8. Cultivate as often and carefully as 

necessary to control weeds.
9. Control insect pests and disease in 

both seed beds and field.
10. Pick frequently and regularly to 

insure both highest yields and quality.
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H m itten*- I

To 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, 
Vol. 35, No. 12, D ecem ber 1939

T h e  I m p o r t a n c e  o f  S u p p l y i n g  G e r 
m a n  S o il s  a n d  P l a n t s  A b u n d a n t l y  
w i t h  P o t a s h ; a  C o n t r ib u t io n  t o  
t h e  Q u e s t io n  o f  t h e  H a r m o n y  o f  
N u t r i e n t s . By L. Schmitt, Darm
stadt, Germany.
Since the ability of a soil to produce 

high yields is influenced in part by the 
amounts of available nutrients, such as 
nitrogen, phosphoric acid, potash, and 
lime in them, cafe must be taken that 
they are present in sufficient amounts 
and in the correct proportions. Most 
German soils are naturally rather poor 
in the nutrients mentioned, and they 
therefore must be added in manures 
and fertilizers. In recent years, the 
average fertilizer application amounted 
to 15.3 pounds nitrogen, 19.8 pounds 
phosphoric acid, and 28.8 pounds pot
ash per acre. The author states that 
even with the manure which is used 
in addition, the amounts of plant food 
applied to soils are not enough to re
place those removed from the soil in 
average yields.

According to Liebig’s Law of the 
Minimum, plant growth is limited by 
the amount of the nutrient that is low
est relative to the plant’s needs. This 
law applies to all the nutrients, the 
application of one to raise its supply 
well above the limiting amount result
ing in another nutrient then becoming 
the limiting factor, although on a 
higher level.

An experiment with spinach is taken 
to illustrate the effects of a lack of a 
nutrient. Less than 3 weeks after seed

ing the crop, marked differences in the 
growth of the young plants could be 
seen. The omission of nitrogen, phos
phoric acid, or potash caused poor, 
weak plants, while a complete fertilizer 
produced a much more vigorous 
growth. The plants lacking any one 
of the nutrients later died.

In another instance, a commercial 
vegetable grower was having poor re
sults with his lettuce. The appearance 
of the plants suggested to the experi
ment station authorities a lack of avail
able potash, but the grower, having ap
plied some potash in his fertilizer, was 
quite sure this could not be the case. 
Upon putting some of the soil in pots, 
and adding potash fertilizer to some 
and none to others, the greatly increased 
growth of the lettuce growing in the 
pots receiving potash was convincing 
proof that the farmer had not applied 
enough of this nutrient to meet the 
crop’s need.

Potash deficiency symptoms do not 
appear in the early stages of growth of 
all plants. In the case of tobacco, the 
effects may not appear until late in the 
growth period, but then become so bad 
that the leaf is practically valueless.

With the increasing realization of the 
importance of a proper balance of nu
trients, the term “harmony of nutrients” 
has been introduced into the literature 
on fertilizer usage. Experiments with 
spinach and rye grass are cited to show 
the practical importance of the har
mony of the nutrients. These crops 
were grown in pots, without potash and 
with three different rates of potash, each 
of these four treatments with three 
levels of nitrogen fertilizer. Superphos

34
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phate was applied uniformly to all pots. 
Increasing the nitrogen application with 
no potash, or a low application, de
creased the yield. With the medium 
and high potash applications, the in
creased nitrogen increased the yield, 
although best results were obtained with 
the medium nitrogen rate. Best yield 
was obtained with a nutrient ratio of 
1:2:2.25. Similar results were obtained 
with rye grass, except that the highest 
nitrogen and potash application gave 
best results with this plant.

The composition of the plants also 
was influenced by the treatments. In
creasing the nitrogen or potash in
creased the contents of these nutrients 
in the plants. However, increasing 
either one tended to decrease the con
tent of the other, on a percentage basis. 
Thus, highest nitrogen content was 
found with plants receiving the highest 
nitrogen and no potash application, 
while highest potash content was in the 
plants with the highest potash and low
est or medium nitrogen application.

The vitamine C and carotin contents 
in the plants were determined. In the 
spinach plants lacking potash, and with 
no nitrogen fertilization, the total and 
oxidized forms of vitamine C were very 
high, and the unoxidized form very 
low. With the higher potash fertiliza
tion, the unoxidized form was much 
higher. The author states that the 
vitamine content is more stable when 
the plant received a high potash fer
tilization, which was considered very 
important from the viewpoint of mar
keting the vegetable. In the case of 
rye grass, the vitamine C content was 
more variable, and usually much lower 
in the unoxidized form, in proportion 
to the total amount present. The total 
vitamine C content had a tendency to be 
lower when fertilization was increased. 
The author states this is due largely 
to the shading effect of the greater 
growth induced by the higher fertiliza
tion, and also to the disturbance of 
water relationships in plants improperly 
nourished, whereby the formation of 
heavy-molecule compounds is reduced 
and lighter-molecule compounds fa

vored. The vitamine C compounds fall 
within the later category. The forma
tion of carotin did not seem to be in
fluenced by fertilization, with any de
gree of regularity.

The article ends with a quotation 
from the teachings of Paul Wagner to 
the effect that by saturating the soil 
with potash and phosphoric acid, the 
foundation for obtaining highest yields 
is laid. The proper use of nitrogen 
then permits the regulation of plant 
growth to give the yield desired.

T h e  L e a c h in g  o f  P o t a s h  a n d  P h o s
p h o r ic  A c id  i n  P e a t  S o i l s . By B.
Tac\e, Bremen, Germany.

The amount of potash and phos
phoric acid in a number of high-moor 
peat soils was determined to see how 
much these nutrients are washed out of 
the surface 6 inches to the subsoils 6-12 
inches. Potash at 60-225 pounds per 
acre and phosphoric acid at 72-158 
pounds were applied over periods of 
several years. It was found that the 
enrichment of potash in the subsoil 
amounted to 22-37 pounds per acre. It 
is assumed that this washed down from 
the surface 6 inches of soil, with some 
mixing of the two layers of soil at the 
division line due to variable depth of 
plowing. The phosphoric acid leached 
at the rate of only 1-7 pounds per year 
in the one field in which it was meas
ured. There was a tendency for more 
potash to leach when more was applied, 
but this did not hold true for the phos
phate. Much more leaching took place 
in plowed soil than if there was a sod 
cover.

The author states that in view of the 
low absorptive capacity commonly at
tributed to peat soils, it is surprising 
that more potash than that reported did 
not leach. The increase of potash in 
the surface 6 inches of soil during the 
period was 100-390 pounds per acre. 
Th is is taken to support the thesis that 
there is a comparatively good absorp
tion of potash, but probably this is 
a physical rather than a chemical phe
nomenon. The amount of leaching
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that does take place should be given 
consideration in fertilizing the crop, 
and allowance made for it, since the 
potash in the subsoil is not available 
to the crop, the roots not penetrating 
into the acid subsoil of high-moor peats.

M e e t i n g  o f  C o m m is s io n  IV  o f  t h e  
I n t e r n a t io n a l  S o i l  S c ie n c e  S o c ie t y  
i n  S w e d e n , J u l y  1939. By Rauter- 
berg, Berlin, Germany.

This is a brief report of the meeting 
of this section of the Society, dealing 
with problems of soil fertility. Of par
ticular interest is the mention of the 
thoroughness with which a large sugar 
beet factory studies soil fertility prob
lems of the farms growing its beets. 
The nutrient needs and acidity of soils 
are determined by rapid methods, and 
the yields and sugar contents are re
corded on sorting cards so as to permit 
statistical treatment.

M e e t i n g  o f  C o m m is s io n  I o f  t h e  In
t e r n a t io n a l  S o i l  S c ie n c e  S o c ie t y  
i n  B a n g o r ,  W a l e s , J u l y  1939. By 
A. Jacob, Berlin, Germany.

A brief summary of the various 
papers and discussions at this meeting 
is given. This section of the Society 
concerns itself with Soil Physics.

T h e  I n f l u e n c e  o f  F e r t il iz a t io n  o n  
t h e  C h e m ic a l  a n d  P h y s io l o g ic a l  
P r o p e r t ie s  o f  T o b a c c o . By J.Schwei- 
zer, Besoebj, Java.

This is an abstract of the annual re
port of the tobacco experiment station 
at Besoeki. Tobacco growing on peat 
soil was troubled with leaf spots, such 
leaves having poor burning properties 
and being very thick. Analysis of the 
leaves showed potash to be very low on 
the affected leaves, this apparently being 
the cause of the poor burn. Working 
the soil reduced its chlorine content 
and improved the quality of the to
bacco. Analyses of Virginia tobacco 
leaves showed that a decreasing sugar 
content was associated with increasing 
nitrogen and nicotine contents, while

there was a positive correlation between 
potash and sugar contents. Suckering 
tobacco once or twice had little influ
ence on composition, but suckering once 
gave the highest percentage of first 
quality leaves. The leaves contained 
more sugar in the afternoon, and this 
is considered the best time to harvest 
them. The nicotine content is lower 
in the yellow than in green leaves. 
Potash: nitrogen relationships in the 
leaf are discussed, bringing out the im
portance of a proper balance of these 
nutrients. Potash fertilization can pro
long the growth of the lower leaves of 
the plant 2 to 3 weeks by preventing 
the accumulation of protein compounds. 
The relationships of carbohydrate and 
nitrogen in the plant also are discussed.

Annales Agronomiques, Vol. 9, 
No. 6, November-December 1939

T e n  Y e a r s ’ E x p e r i m e n t s  o n  t h e  A c
t io n  o f  F e r t i l i z e r s  o n  t h e  C o m 
p o s it io n  a n d  P r o p e r t ie s  o f  a  S i l t  
L o a m  S o i l . By H. Burgevin and S. 
Henin, Versailles, France.

The effects of 13 different fertilizer 
materials, manure, and lime on a num
ber of chemical and physical properties 
of a silt loam soil were measured over a 
10-year period. The soil was located on 
the Versailles Experiment Station Land, 
divided into plots of about 53 square 
feet, with alleys between the plots, and 
kept fallow during the whole period. 
Nitrogen was applied at the rate of 135 
pounds N per acre, phosphoric acid at 
the rate of 900 pounds of phosphate 
fertilizer material, and potash at 225 
pounds K 20 ,  manure at 40 tons, and 
lime at 900 pounds CaO. The rates 
of application are about double normal 
rates. The nitrogen fertilizers used 
were sulphate of ammonia, ammonium 
chloride, ammonium nitrate, ammo- 
phos, nitrate of soda, nitrate of lime, 
and dried blood. The phosphate mate
rials were 14% superphosphate, basic 
slag, and rock phosphate. The potash 
fertilizers were muriate of potash, sul
phate of potash, and high grade sylvi-
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nite. These were applied each year, 
the nitrates in the spring, and all other 
in the fall, and lightly worked into the 
soil.

The acidity of the soil increased 
slighdy during the period on the un
treated, superphosphate, muriate of 
potash, and sulphate of potash plots, 
and even less with nitrate of soda and 
sylvinite. It increased markedly with 
all the other nitrogen carriers except 
nitrate of lime. The latter and rock 
phosphate just about kept the acidity 
the same as at the beginning. Manure 
decreased the acidity some, while basic 
slag and lime decreased it markedly. 
These trends were about the same 
whether the acidity was measured as 
hydrogen ion concentration or hydro
lytic acidity.

Replaceable bases, principally Mg, 
and to a less extent Ca decreased some 
on the untreated soil, the K  and Na 
remaining the same. Every treatment 
caused the exchangeable Mg to be re
duced. Exchangeable Ca was reduced 
by all the nitrogen treatments, and to 
a less extent by the potash; manure 
and the phosphates maintained it, and 
the lime treatments increased it. Ex
changeable potash was not influenced 
much by any of the treatments except 
manure and potash treatments, all of 
which increased it. . Nitrate of soda 
and sylvinite increased the exchange
able Na, the other potash treatments

having little effect. Total replaceable 
bases were decreased by all nitrogen 
treatments, except nitrate of lime, while 
the other treatments had litde effect, ex
cept lime, which increased them.

The organic matter and organic col
loids decreased in the soil without man
ure, and increased in the soil with 
manure, but only slightly considering 
the amount of manure added. It is esti
mated that about 20% of the organic 
matter in the manure is retained by the 
soil, and about the same amount of the 
nitrogen in the manure.

On the physical side of the investiga
tions, the structure of the soil was 
greatly improved by lime and manure, 
slightly improved by basic slag, and 
not affected by sulphate of potash, the 
other phosphates, or the nitrogen mate
rials, except nitrate of soda. This had 
a markedly unfavorable effect, as did 
also sylvinite, while muriate of potash 
had a slightly unfavorable effect. The 
sodium content of the potash materials 
is held to be the cause of this action. 
A pH of 6 to 7 is felt to be the critical 
zone for soil structure. Below pH 6, 
the structure did not deteriorate much, 
but raising the pH from 6 to 7 im
proved the structure gready.

An interesting discussion of many 
of the points mentioned in this sum
mary is given by the authors in the 
article, but limitations of space prevent 
this being given here.

Consider Plant-food Content of Crops
(From page 9)

matter would be comparatively simple. 
The problem is more complicated than 
this, but the following few generalities 
based on observation and experience, 
coupled with the information given in 
plant-food content tables, can help in 
developing a fertilizer program that is 
more efficient and profitable.

In the case of nitrogen, the organic 
matter in the soil is a possible source 
of this nutrient for all plants. In ad
dition, legumes, by means of the nodule 
organisms on their roots, can obtain 
the greater part of their nitrogen from 
the air. Therefore legumes usually re
quire little or no nitrogen in fertilizer
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form except for enough to start the 
plant when grown on soils of low fer
tility or low in organic matter. The 
nitrogen figures for legumes thus cannot 
be considered as a guide to the nitrogen 
fertilizer needs of these crops. So far 
as the other crops are concerned, the 
nitrogen figures are important in show
ing the relative needs of the crops for 
this nutrient. The chief uncertain 
factors here are the amount of organic 
matter in the soil and the extent to 
which the crop can draw on the nitro
gen in it.

The phosphoric acid for the crop, 
for all practical purposes, comes entirely 
from the soil supply or fertilizer and 
manure additions. The figures for this 
nutrient, however, probably have the 
least significance so far as determining 
fertilizer application is concerned. This 
is due to the fact that a large part of the 
phosphoric acid applied to soils reacts 
with materials in the soil in such a way 
that it is “fixed” or absorbed and then 
is only very slowly available to the 
plant. Thus the amount of phosphoric 
acid applied must be large enough to 
take care of the soil’s “fixing-power”

and then leave some over for the plant. 
Liming helps the situation somewhat. 
On light sandy soils, fixation usually is 
much less than on heavy soils, and the 
use of comparatively large amounts of 
phosphoric acid over a period of years 
gradually fills the soil’s hunger for 
phosphate, so that on sandy soils or on 
soils well fertilized with phosphate in 
the past, the phosphoric acid needed in 
the fertilizer tends to approach that 
given in the table. On the newer, and 
especially on heavy soils, relatively 
larger amounts of phosphoric acid must 
be used.

The natural soil supply, or additions 
in fertilizer or manure, also are the 
sources of potash for the crop. Since 
most of the potash in the soil is unavail
able to plants, no attention need be paid 
to the total potash content so far as 
fertilizing any one crop is concerned. 
The available potash content of the soil 
is of great importance to the crop. If it 
is low, compared to the amount needed 
by the crop, more potash must be ap
plied for optimum yield and quality of 
crop.

Sandy soils usually are low in potash.

A big  crop  o f  celery  rem oves m ore p lant food  fro m  th e  so il than  alm ost any o th er crop  grown.
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C otton  ru st ( l e f t )  is  potash  s tarv atio n . T h e  co tto n  ( r ig h t )  received  enough p otash  fo r  vigorous
grow th.

The heavy soils frequently are better 
supplied with this nutrient, but removal 
of potash by cropping without sufficient 
replacement by fertilizer and manure 
results in the depletion of the available 
potash even in those soils naturally well 
supplied. On some heavy soils, there 
will be “fixation” or absorption of pot
ash whereby it is rendered unavailable 
to the immediate crop. This apparently 
is more common on heavy soils subject 
to alternate wetting and drying, and as 
in the case of phosphoric acid, enough 
potash must be applied to take care of 
the soil’s “fixing” power and leave some 
over for the crop. This condition, how
ever, is not as common in the case of 
potash as for phosphate. Peat and muck 
soils usually are very low in potash 
and require high potash applications, 
approaching the figures given in the 
table, for good crop growth.

It will be seen that in the table the 
figures for the nitrogen in the non- 
leguminous crops, and those for potash 
in all the crops, are the most important 
and significant from the fertilizer stand
point. However, the longer soils are 
farmed and the lighter the soil, the more

fertilizer usage tends to approach the 
figures given for all three nutrients. 
This is exemplified in trends in fertili
zer usage in various parts of North 
America. On the soils in the East, 
which have been farmed longer and 
which along the coastal regions fre
quently are sandier, fertilizers com
monly used are in a 1:2:2 or 1:1:1 
ratio while formerly they had a wider 
ratio, especially with respect to phos
phoric acid. On the newer soils in the 
West, fertilizer ratios of 1:8:1 and 1:6:1 
were common. With the longer farm
ing of these soils, the fertilizer ratio is 
changing rapidly to 1:2:1, 1:4:4, and 
1:2:2. In sections of Europe, where 
agriculture is still older than in any 
place in this country, fertilizer usage is 
commonly based entirely on the plant 
foods contained in the crop, with allow
ance made only for the nutrients con
tained in manure applied.

The figures on the nutrients contained 
in the crops as a whole and in the 
various parts of the plants can be used 
directly in determining how much plant 
food is removed from the soil with 
various yields. Higher or lower yields
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will remove nutrients roughly in pro
portion to the variation in yield from 
that stated in the table. The data also 
show the importance of conserving as 
carefully as possible crop residues, 
straw, and other parts of the crop fre
quently not considered of much impor
tance. When properly used, they have 
a high fertilizing value, and when 
wasted, represent a direct loss to the 
farmer.

When compiling the data for the 
table, numerous sources were consulted, 
a list of which is given at the end of the 
article. The excellent figures of Van 
Slyke were used more than any other 
single source, but they have been supple
mented with those of various other 
authorities. Mr. E. K. Weathers kindly 
supplied information which permitted

the calculation of nutrient contents of 
lespedeza on a pounds per acre basis, 
and Mr. F. E. Gladwin and Mr. A. 
Ulrich supplied additional data on grape 
analyses from their personal files.

So far as possible, the data have been 
taken for crops growing under repre
sentative conditions of climate, rainfall, 
and fertility. All of these factors in
fluence markedly the nutrient content 
of the plant. Unpublished data at Pur
due University, kindly made available 
for reference, show the variation that 
may occur when crops are grown with 
high or low levels of fertilization. For 
the present, those levels which give the 
optimum yields are considered most ap
propriate and therefore representative of 
the nutrient conditions under which the 
plant should be grown.

Table I— Nutrient Content o f Crops

Crop Yield
Part of N 

Crop lb.
P*0,
lb.

KjO
lb. Total

Cotton 5001b.
1,0001b.

1,5001b.

lint 1 
seed I 
burrs 1 
leaves 
stalks t

> 38

L 27 
1

18

7

14

36

70

70

Total 65 25 50 140
Tobacco 1,5001b. leaves

stalks
55
25

10
10

80
35

145
70

Total 80 20 115 215
Corn 60 bu.

2 tons
grain
stover

57
38

23
12

15
55

95
105

Total 95 35 70 200
Wheat 30 bu.

1.25 tons
grain
straw

35
15

16
4

9
21

60
40

Total 50 20 30 100

Oats 50 bu.
1.25 tons

grain
straw

35
15

15
5

10
35

60
55

Total 50 20 45 115

Barley 40 bu. 
1 ton

grain
straw

35
15

15
5

10
30

60
50

Total 50 20 40 110

Potatoes 300 bu. tubers
tops

65
60

25
10

115
55

205
125

Total 125 35 170 330
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Crop Yield
Part of 

Crop
N
lb.

P*0,
lb.

KjO
lb. Total

Sweet Potatoes 300 bu. roots
vines

45
30

15
5

75
40

135
75

Total 75 20 115 210
Sugar Beets 15 tons roots

tops
55
60

22
23

53
92

130
175

Total 115 45 145 305
Tomatoes 10 tons fruit

vines
60
40

20
15

80
95

160
150

Total 100 35 175 310
Cabbage
Celery
Spinach

Apples

15 tons 
350 crates 

9 tons or 
1,000 bu.

400 bu.

all
all
all

fruit 
leaves'! 
wood J

100
80
90

20
10

25
65
30

7
3

100
235
45

30
5

225
380
165

57
18

Total 30 10 35 75
Peaches 500 bu. fruit 

leaves 1 
wood j

30
55

15
10

55
45

100
110

Total 85 25 100 210
Grapes 4 tons fruit 

leaves'! 
canes j

10
15

6
4

20
15

36
34

Total 25 10 35 70
Oranges 600 boxes fruit 

leaves'! 
wood j

65
25

23
7

105
25

193
57

Total 90 30 130 250
Soy Beans 25 bu.

1.25 tons
grain
straw

110
15

35
5

40
20

185
40

Total 125 40 60 225
Peanuts 1 ton 

3 tons
nuts
vines

60
25

10
5

10
40

80
70

Total 85 15 50 150
Pea Beans 30 bu. grain

straw
73
22

23
7

24
31

120
60

Total 95 30 55 180
Alfalfa 
Sweet Clover 
Red Clover 
Lespedeza 
Cow Peas 
Timothy

3 tons 
5 tons
2 tons
3 tons 
2 tons

1.5 tons

all
all
all
all
all
aU

140
185
80

130
125
40

35
45
20
30
25
15

135
165
70
70
90
45

310
395
170
230
240
100
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Fertilizing Tobacco For More Profit
(From page 15)

Moreover, we are forced to the con
clusion that the yield is closely related 
to the amount of chemical fertilizers 
supplementing the manure. This has 
been demonstrated by a series of experi
ments on varied proportions of chemi
cal fertilizers and manure.

The results of a new series of experi
ments inaugurated in 1934 indicate that 
the most economical formulae to obtain 
both satisfactory yields and quality 
would be 10 tons of manure combined 
with 1,000 lb. of chemical fertilizers 
of the formula 5-8-10 or preferably
5-8-13.

A mixture close to the formula
5-8-13 can be made by the following 
ingredients:

Nitrate of soda—340 lb.
Sulphate of ammonia—260 lb.
20% superphospate—870 lb.
Sulphate of potash—530 lb.
The following mixture would give us 

a fertilizer easy to prepare and close to 
the formula 5-8-10.

Nitrate of soda (200 lb.)—2 bags
Sulphate of ammonia (400 lb.)—2 

bags
20% superphosphate (750 lb.)—6 

bags
Sulphate of potash (400 lb.)—2 bags
We certainly prefer the first formula 

which contains more nitrate nitrogen 
and more potash.

The Province of Quebec produces 
nearly all of the binder cigar tobacco
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Influence o f Potash on Yield and Quality o f Cigar Tobacco
Average of 5 years: 1929-33

Yield
lb .

2100

2000

1900 - I

1800

Yield per acre 
(Index of quality

27

Index of 
Quality

-  22

-  21

-  20

19
400100  200 

Pounds of potash (KjO) per acre 
Potash is to a great extent the quality producing element of tobacco. Increased applications 

of sulphate of potash always result in improved quality of the crop, but very slightly influence 
the yield.

Influence o f Phosphoric Acid on Yield and Quality o f Cigar 
Tobacco

Average of 5 years: 1929-33

Yield
lb .

2000

1900

1800

1700

1600

1500

Yield per acre 
Index of quality

A

Index of 
Quality

22

21

20

19

- 1 8

320 1780 160 
Pounds of phosphoric acid (PzOs) per acre 

Increasing the quantity of superphosphate increases the yield of tobacco. But heavy appli
cations lower the quality of the crop.
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used in Canada. This market was won 
by improving the quality of the tobacco 
crops grown in Quebec. It is only by 
the exercise of vigilance in practicing all 
of the approved methods of tobacco 
production that this reputation can be 
maintained. We cannot run the risk 
of losing it by decreasing the use of 
high potash fertilizers, for such de
creases would immediately show in the 
lower quality of our crop. This ap
plies equally to our pipe tobacco pro
duction.

We have conducted only a few experi
ments on the fertilization of pipe to
bacco. Results obtained so far seem to 
indicate that our domestic pipe tobacco 
requires about the same fertilizers as 
cigar tobacco. The quantities applied, 
however, should vary according to the

size and yield of the varieties grown. 
For instance, an application of 500 to 
600 lb. of chemical fertilizers combined 
with 8 to 10 tons of manure per acre 
will be sufficient for the production of 
Canelle or Petit Havane, while for 
Grand Rouge, 1,000 lb. of chemical fer
tilizers with 10 tons of manure will not 
be an excessive application.

For the last few years this station has 
conducted experiments on the produc
tion of cigarette tobacco, but it is only 
since 1938 that systematic experiments 
have been inaugurated on the fertiliza
tion of soils intended for the production 
of such tobacco. We would not care 
to make recommendations based only 
on 1 or 2 years of experimentation. On 
the other hand, as our cigarette tobacco

Economical Use o f Fertilizers 
Average of 3 years: 19)4-36

Yield
l b .

1700

1600

1500

1400

1300

1200

1100

1000

n///////—/xx
x////—/
//x

—

///////

Price  
per lb , 

$1

13

12

11

10

9

8

Per acre
Manure .............  0
Dhem. fer  0
Dost of fer  0
Dross return . .. $162

20 tons 10 tons
0 1,000 lb.

$40 $32
$361 $409

The cigar tobacco plantation must be well fertilized and the use of chemical fertilizers in 
ambination with barnyard manure is more economical than manure alone.
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Influence of Phosphoric Acid and Potash on the Burn of Cigar 
T obacco

Average of 5 years: 1929-33

Index of 
burn

Index of 
burn

27 100 200 400
Pounds of phosphoric acid Pounds of potash (KaO)

(PaOs) per acre per acre
Heavy applications of superphosphate lower the burning qualities of tobacco. The opposite 

is true for potash; each increase in the quantity of sulphate of potash in the fertilizer mixture 
results in better burning tobacco.

soils are rather similar to those used for 
the same crops in Ontario, we can with
out much hesitation follow the recom
mendations of the Delhi and Harrow 
Experimental Stations.

However, we must bear in mind that

because of our short summer seasons 
and the lack of potash in our soils, an 
application of 700 to 800 lb. per acre of 
a fertilizer analysing 2-12-10 would 
probably be preferable to the use of 800 
to 1,000 lb. of 2-10-8.

Utilizing Cut-overs In Mississippi
(From page 19)

the fall of 1938 and applied 500 pounds 
of basic slag per acre. During the 
winter the vetch furnished grazing for 
250 head of sheep, 98 head of cattle, 
and 30 head of hogs. The cattle gained 
an average of 90 pounds per head, the 
sheep yielded 2 pounds more wool per 
head than similar sheep on open range, 
and the pigs weighed an average of 
150 pounds by March 15, when they

were sold. Livestock did not eat any 
of the peas.

This year the tung trees have made 
substantial growth, and although the 
tung crop was almost a complete failure 
in the county because of a late freeze, 
this orchard made a fair crop.

What a few acres in tung trees may 
mean to producers when suitable land 
is available is revealed in the experience
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H and p ack in g  ch o ice  satsum a oranges on the Crosby fa rm  at P icayu ne, M ississippi, 
have b een  c lean ed  and polished  by ro llin g  over revolving b rash es and graded as the

on an endless b e lt .

of J. V. Bilbo, who from his 2-acre or
chard sold $77 worth of tung nuts in 
1938 and $75 worth in 1939.

But farmers realize that crop pro
duction alone will not give them a bal
anced farming program. Timber pro
duction and cattle raising will continue 
basically important enterprises. Even if 
every acre of land suited for cultivation 
was put in crops, there would still re
main thousands of acres fitted only for 
timber and permanent pastures. For
tunately, most of the land unsuited for 
cultivated crops is best adapted to trees 
and pastures.

Steps are being taken to increase the 
income from dairy cattle, beef cattle, 
hogs, poultry, and sheep, which last year 
totalled $310,805. A dairy herd im
provement association has been organ
ized. During the past 2 years more

than 400 purebred Duroc Jersey gilts 
were placed on as many farms. Addi
tional purebred beef bulls were bought 
for use in breeding up native cattle. 
Farmers throughout the county are 
establishing permanent pastures and in
creasing production of feed. They are 
seeding pastures to adapted grasses and 
clovers and applying needed commer
cial fertilizers which have more than 
doubled the carrying capacity of pas
tures.

Last year farmers of the county under 
the AAA program seeded 7,725 acres to 
soil-improving legumes, turned under 
11,832 acres of green manure crops, 
built 3,587,180 feet of terraces, and put 
out 394 tons of superphosphate, for 
which they received soil-building pay
ments.

First-Aid Squads
(From page 5)

doubt work better as a 4-H or Future 
Farmer project, if each family with 
membership in the club or chapter con
ducted the home surveys themselves 
and filed individual reports, which

could be discussed by number in class 
or club meeting looking toward sound 
improvement practices.

Of course we are slowly making real 
progress toward safety education, and
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in a small way also toward first aid. 
Some State legislatures have strict laws 
on school patrols and the ownership of 
approved first-aid kits, even in one-room 
buildings. Normal courses for many 
rural teachers require some working 
knowledge of first-aid principles, at 
least what not to do. Maryland has 
adopted and is pushing a special 4-H 
study and demonstration contest in 
safety and first aid. I believe Michigan 
has made real strides in that direction.

I know for one thing that we can do 
more for the cause through young peo
ple than in any other way. Recently 
I attended an evening short course held 
by a county agent and county nurse 
where in spite of bad winter roads and 
heavy snow, a large group of persons, 
mostly under twenty years, sat in rapt 
attention through a series of short talks 
on prevention of accidents and a dem
onstration by a trained Red Cross team. 
Questions were fired like a machine 
gun afterwards.

HOWEVER, most of us “mission
aries” get so heated up that we 

overlook the limitations inherent in any 
public service. I know that more than 
half of the county extension agents and 
home demonstrators, as well as county 
nurses, are swamped with routine now 
and they cannot undertake each and 
every pet theory which some zealot 
totes into the court house.

We get into the habit of expecting 
government agencies to perform for us 
in every conceivable way, and then we 
are apt to lambast them for spending 
tax money afterwards. Hence reason 
prompts one to inquire whether the 
field of farm and home safety and first- 
aid training does not belong to the 
volunteer leadership and native talent 
existing among the rank and file. In 
a large sense it is just that kind of 
enthusiasm and talent which has built 
and maintained 4-H clubs and the 
better class of cooperatives and farm 
organizations. Given a goal that is 
not tainted with creed or political party- 
ism, and which will yield to operation 
by common folks with reasonable suc

cess, we invariably note that such spon
taneous movements live and grow 
amazingly.

We know for one thing that as a 
form of demonstration, the subject of 
first aid is vitally appealing. Anything 
which has both public welfare and the 
human body involved makes a demon
stration far ahead of livestock judging 
or canning. Moreover, one can recite 
moving stories from real life, scenes 
that show how first aid and precautions 
at time of injury almost duplicated the 
miracles of the New Testament. Or 
conversely, how gross neglect and igno
rance of first-aid detail have cost us 
more valuable and innocent lives in a 
year than Finland spent in her home 
defenses.

ANOTHER limitation often neg- 
X jl  lected in considering more trained 
rural first-aid teachers lies in the lack of 
time necessary for taking the official 
courses prescribed by such an agency as 
the Red Cross. And again, if we find a 
farmer with the time, he may not care 
to spend the fuel bills for going into 
town regularly during several days or 
weeks to complete both standard and 
lay instructor courses. It might be worth 
while for some local branches of power
ful farm organizations, or even social 
clubs of a community kind, to help 
finance one or more capable leaders so 
they might become trained teachers of 
first aid in the home environment.

There are many public-spirited doc
tors residing in the rural districts of 
every State, who eagerly enter into plans 
for teaching and demonstrating first 
aid. They, with the considerate help 
of a State health department, might fix 
up a course of first aid to fit into situa
tions where the Red Cross system 
cannot function to advantage.

Then again if some way could be 
found through donations to provide 
young candidates in 4-H clubs or other
wise with official Red Cross first-aid 
manuals, and then to fit into the final 
achievement plan by providing com
plete kits to a club or group after satis
factory attainment of first-aid lessons,
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would it be a way to sharpen zest for 
a worthy objective?

This whole topic is one that is so 
likely to die by kindness that I wish 
somebody would kick it around awhile 
so as to start an argument. That is, 
I feel that everybody believes thor
oughly in accident prevention and 
proper first aid to sufferers, but for lack 
of personal experience with the horrors 
of sudden calamity, many of us rub our 
hands in approval and dismiss them 
with a shrug. Some may even think 
that harping about this subject is as 
futile as to insist on the general im
provement of a person’s morals or be
havior, and that it all begins at home 
where the slipper and the razor strap 
are easy to find and wield.

Yes, experience is the best teacher no 
doubt. But is it advisable to fracture 
and drown everybody into a state of 
preparedness and caution? And who 
wants to escort a lad into the woodshed 
after he has left a trap door open and 
tumbled out of a hay mow?

BEHIND all of our agricultural 
platforms of late has been the re

peated demand for maintaining the in
tegrity of the “family-size” farmstead. 
We shun the large and well-manned 
corporation affairs with efficient labor 
standards and ample protective devices. 
We cling with traditional zeal to the 
family unit as an independent cog in 
agriculture.

But such a platform always means a 
wide and constant use and dependence 
upon immature, youthful, and eager 
persons, or in a pinch, the women-folks 
go afield as well. Crowded by advanc
ing seasons and pressed by overwork, 
many pitfalls are left gaping to catch 
the unwary in stable, feed yard, and 
field. Danger lyrks nearer to the 
family-size farm than to the industrial
ized unit.

We have been proud to teach our 
juveniles of these family-size units how 
to bring young animals into the world

well born, and how to care for them 
and attend to their minor ailments and 
injuries. • As a nation we have lavished 
millions on money-making schemes and 
thrift devices involving everything from 
caponizing to making garments from 
flour sacks. We have held style shows 
and judging contests, and paraded our 
champion room renovators and bonnet 
decorators, our calf feeders and our bull- 
foot trimmers. All of which is whole
some and right and proper. But is it 
enough? Is it lopsided?

EVER since I beheld my first child 
on its mother’s arm and thereafter 

watched it grow and develop, I have 
sort of come to regard the sanctity of 
the soul as somehow dependent on the 
defense of the human body. If in any 
way we can help to stave off blunders 
and relieve miseries which may come 
unheralded to diminish the usefulness 
of the body, I believe we are working 
for a kind of community and social 
welfare that transcends all material 
accomplishments.

No, I haven’t any solution, have no 
answer to all who would ask what plans 
I have for training rural folks to become 
more proficient in self-protection and 
quicker to render emergency assistance 
to those in the clutches of calamity. 
That is a bigger job than any single 
fellow could hope to attempt.

They talk now of a renewal of war
like offensives and much bloodshed on 
the European front when spring arrives. 
A much surer and closer renewal of 
danger lies at hand on each and every 
farm with the rush of seeding, mowing, 
and threshing, and the hurry in the 
home incidental thereto.

And so in this' final sentence I shoot 
out to you an earnest SOS—meaning 
“safety on the soil.” We trust you will 
be able in some small way to contribute 
toward better local appreciation and 
organization of your friendly forces to 
attain that goal.



PROPERLY SQUELCHED 
Navy Bill had broken with his girl. 

After ignoring several letters requesting 
the return of her photograph, one came 
threatening to complain to the captain. 
Deciding to squelch her for all time, he 
borrowed all the pictures of girls avail
able on the ship, sending them to her in 
a large bundle with the following note: 
“Pick yours out, I ’ve forgotten what 
you look like.”

Hubby: “Darling, bad news. The 
doctor said he’s going to remove my 
gallstones, my appendix, my tonsils,

99my—
Wife: “Hold on. That’s enough out 

of you!”

Doctor Richard Hoffman, the emi
nent psychiatrist, swears he overheard 
this conversation on the subway:

“Ya’ like t’ read?”
“Ye’h.”
“What’cha like t’ read?”
“Oh, Lil* orphannanie, Popeye ’n’ 

Flash Gordn’.”
“Ya’ like O. Henry?”
“Naw, de nuts git in me teeth.”

N O T VERY LONG
“How long yo’ in jail fo’, Mose?” 
“Two weeks.”
“What am de cha’ge?”
“Ain’t no cha’ge, eberything am 

free.”
“Ah mean, whut did yo’ do?”
“Done shot ma wife.”
“Shot yo’ wife an’ only in jail two 

weeks?”
“Dat’s all, den I gets hung.”

Visitor (to hospital nurse): “Is Mr. 
Howard in?”

Nurse: “Yes, he’s convalescing now.” 
Visitor: “Very well, I ’ll wait.”

“Poor Sarah; she landed in jail for 
having her dress on backwards.” 

“Why, they can’t put her in jail for 
that.”

“Ah, yes, but they did; it was her 
evening dress.”

“What d’ya say, Jim, we get our 
wives together tonight and have a big
timer

“Okay by me, Joe, where’ll we leave
3  99emr

Politician: “What’s public sentiment 
out here?”

Hiram: “Oh, just necking, petting, 
kissing and spooning; same as in other 
places.”

He: “Meet me at the Waldorf Astoria 
at eight.”

She: “The Waldorf? Say, that’s a 
nice place.”

He: “Yeah, and it’s close to where 
we’re going, too.”

Teacher: “Johnnie, what did you 
have for breakfast?”

Johnnie: “Teacher, I et six eggs.” 
Teacher: “Why, Johnnie! You

should say ‘ate.’ ”
Johnnie: “Well, maybe it was eight 

I et.” ________
Mandy: “At first it was love. He 

facinated me and I kissed him.”
Liza: “Yeah, I know and then he 

began to unfacinate you—and you 
slapped him.”
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FERTILIZER AVAILABLE

v v E a r e  now  p rep ared  t o  lo a n  without charge to agricultural 
colleges and experiment stations, county agricultural agents, voca
tional teachers, responsible farm  organizations and members of the 
fertilizer trade, several films bearing on the proper use of fertilizers, 
particularly potash. Distribution is being made from our respective 
branch offices as noted in the listing below, and anyone interested in 
shoiving these films should direct their requests to these offices.

Potash in Southern Agriculture
Covers fertilization and potash de
ficiency symptoms of cotton, tobacco, 
and corn in the various States of the 
South. Depicts experimental work now 
in progress at several Experiment Sta
tions, also crops in the field, fertilizer 
placement work, and scenes in a fer
tilizer factory.
16 mm.—sound, color—running time 20 
min.
Projectors will be loaned where neces
sary.
Write to—American Potash Institute, 
Inc., Mortgage Guarantee Building, 
Atlanta, Georgia.

Potash From Soil to Plant
Covers testing soils to determine fer
tilizer needs, sampling of soils, potash 
deficiencies on prunes and grapes, also 
effects of fertilization on Ladino clover.
16 mm.—silent, color—running time 40 
min. (on 1600 ft. reel).
Write to—American Potash Institute, 
Inc., Beans Building, San Jose, Cali- 

. fornia.

Bringing Citrus Quality to Market
Shows influence of fertilizers, particu
larly potash, on yield and quality of 
citrus fruit. Quality factors 'include 
thickness of rind, volume of juice, 
weight and general appearance of fruit. 
16 mm.—silent, color—running time 25 
min. (on 800 ft. reel).
Write to— American Potash Institute, 
Inc., Beans Building, San Jose, Cali
fornia.

Machine Placement of Fertilizer
Covers methods of applying fertilizer to 
California orchards, lettuce, and sugar 
beets. Shows scenes of various types 
of apparatus devised by growers for 
applying fertilizer in orchards and on 
row crops.
16 mm.—silent, color—running time 15 
min. (on 400 ft. reel).
Write to—American Potash Institute, 
Inc., Beans Building, San Jose, Cali
fornia.

New Soils For Old
This film was prepared for the Depart
ment of Agronomy, University of Illi
nois. Deals with the experimental 
work on Illinois Soil Experiment Fields 
and stresses the benefits from a bal
anced soil fertility program using lime
stone, phosphates, and potash in grow
ing corn, wheat, clover, and other 
crops.
16 mm.—silent, color—running time 40 
min.
Write to—American Potash Institute, 
Inc., Life Building, Lafayette, Indiana.

Fertilizers Improve Midwest Crops
Shows effects of proper fertilization on 
the growth of corn, wheat, alfalfa, and 
other crops in Illinois, Indiana, and 
Iowa. Includes potash, phosphorus, and 
nitrogen starvation symptoms and their 
confirmation by chemical tissue tests.
16 mm.—silent, color—running time 40 
min.
Write to—American Potash Institute, 
Inc., Life Building, Lafayette, Indiana.

Requests for these fihns should include information as to group 
before which they are to be shown, date of exhibition, and period 
of time of loan.

AMERICAN POTASH INSTITUTE, INC.

Investment Building Washington, D. C.
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3 tons
2 tons
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25 bu. [J CLOVER |?j 3 tons (;} 1 ton jg 1!, tons

nuts
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APPLES ffij PEACHES 
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AVAILABLE LITERA TURE

The following literature on the use of fertilizers in profitable soil and 
crop management is available for distribution. W e 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 rain  (South)
G reater P ro fits  fro m  C otton  
T o m ato es (General)
A sparagus ( General)
V in e Crops (General)
Sw eet P o ta to es  (General)
Grow M ore C orn (South)
F e r tilis in g  S m all F ru its  (Pacific Coast) 
P o tash  H ungry F ru it  T re e  (Pacific Coast)

Rep
D -7 Su ccessfu l S traw berry  P ra ctices  (South) 
N-7 W ill P otash  B en efit Y o u r Apple O rch ard ? 
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  A sparagus (Northeast) 
X -7  O n A pple O rchard s Use “ C ongenial”  

F ertiliz e rs  (Northeast)
Z -7 B o ro n  P rev en ts  D arken ing  o f  T u rn ip s 
AA-7 P o ta to  Im provem ent in  W isconsin 
CC-7 R ep lace  P la n t Food  Losses in  Crops 
GG -7 S h a ll I t  B e  S o il-m in in g  o r S o il-b u ild 

in g ?
H H -7 H igh P o tash  F ertiliz e rs  fo r  F a ll Use 
0 0 - 7  Study S ta rv a tio n  S igns on T o b a cco  

and C otton
'I T - 7  T a k e  th e  Guessw ork O ut o f  W heat- 

grow ing
V V -7 D iagnosing F e r tility  Needs o f  O rchard s 
X X -7  W e Met th e  Change in  B urley  T o b acco  
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 ertiliz e rs  in  G rape Growing 
C -8  P ean u ts  W in T h e ir  Sit-dow n S tr ik e  
J - 8  W hen, How, W hy F e rtiliz e  Y o u r Lawn 
K -8  Safegu ard  F e r tility  o f  O rch ard  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
N -8 O ut o f  th e  W ealth  o f  O ur So ils  
Q -8  C orn  on A lk ali S o ils  Responds to  P otash  
T -8  A B alan ced  F e rtiliz e r  fo r  B rig h t T o b acco  
U -8 T om atoes &  C ucum bers R eveal D iet 

Needs
W -8  R ed  R asp b erries  Need F e rtiliz e r  
Z -8  O rchard s D iffer in  F e r tiliz e r  Needs 
A A-8 W ere th e  P ro fesso rs  W rong?
CC-8 How I  C on tro l B lack -sp o t 
E E -8  Q u ality  P o ta to es  fro m  M uck So ils  
F F -8  P o tash  Saves A lfa lfa , C lover, and Soy

beans
GG -8 S o il and F e r tiliz e r  Needs o f  Apple 

O rchard s
H H -8 B o ro n  D eficiency B ecom es a P ro b lem  

in  M ichigan 
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 ents w ith W in ter Le

gumes
K K -8  P otash  &  B o ra x  Grew Good Celery 
M M -8 How to  F e rtiliz e  C otton in  G eorgia 
NN-8 Does W eath er A ffect T om ato  Y ie ld s?
0 0 - 8  G row 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

F e rtiliz e  P ota to es fo r  Q uality  and P ro fits  
(Pacific Coast)

B ette r  C orn (Midwest) and (Northeast) 
T h e  Cow and H er P astu re  (Northeast) and 

(Canada)
F e rtiliz e  P astu res fo r  B e tte r  L ivestock  (Pa

cific Coast)
W hat Y ou  Sow T h is  F a ll  (Canada) 
Hom e-grow n G rains fo r  P ro fita b le  n o g s 

(Canada)

rints
C -9 F ertiliz in g  Hops 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  H ow to  P reven t F e r tilise r  Burn  
H -9 L ooking at C otton  from  a New View point
1-9 A pparent Changes in  Southern  Farm ing 
K -9  Q uick  T ests Show Southern  S o il Needs 
M -9 F ertilized  Ponds P rod u ce M ore F ish  
N -9 P rob lem s o f  Feeding C igarleaf T o b acco  
0 - 9  Use Good S o il fo r  H ybrid Corn 
P -9  B o ra x  fo r  A lfa lfa  in N orthern Idaho 
Q -9  R esearch  R ep lenishes F lo rid a 's  Sugar 

Bow l
R -9  F ertiliz e r  Fre ig h t Costs 
S -9  T h e  Im p o rtan ce  o f  P otash  to  Southern  

A gricu lture 
T -9  F ertiliz in g  P otato es in  New England 
U -9 Why S ou thern  Illin o is  Needs M ore P otash  
X -9  H ershey Farm s F ind  P otash  P ro fitab le  
Z -9  M icrobes as F a cto rs  in  S o il F e rtility  
A A-9 I t  Costs L ittle  E x tra  to  F e rtiliz e  Right 
B B -9  C lover Im proves F lo rid a  P astu re  
CC-9 M inor E lem ent F ertiliz a tio n  o f  H orti

cu 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 Recognize Good S o il T reatm en t 
F F -9  T h e  Use o f  P otash  on Id aho  So ils  
G G -9 T he Southeast Can Grow Good Iceb erg  

L ettu ce
J J - 9  I t  Pays to  B a lan ce  Y o u r S o il F e rtility  
K K -9  F lo rid a  Stu d ies Celery P lan t-fo o d  

Needs
L L -9  R enovation  M akes P astu res P ro fitab le  
M M -9 F ertiliz in g  T om atoes in V irg in ia  
NN-9 Grass Is  a C rop, T re a t I t  as Such  
0 0 - 9  Feeding T u r f  Grasses 
P P -9  A fter  P ean u ts, C otton  Needs Potash  
Q Q -9 F it  F ertiliz e r  R atio s  to  S o il &  Crop 
R R -9  S cien tists  Say. . . •
S S -9  M r. Swayze Believes in B e tte r  Farm  

Living
T T -9  B e tte r  P lan s In crease  Farm  Incom e 
U U-9 O regon B eets and Celery Need B oron  
V V -9  W aterm elons B rin g  Cash to  Miss. 
A -2 -4 0  B alan ced  F e rtiliz a tio n  F o r  Apple 

O rchard s
B -2 -4 0  P astu re  P rob lem s S till Unsolved 
C -2 -4 0  H ealthy H unger (Southern Farming) 
D -2 -4 0  L im e is  Y o u r G-m an to  D estroy P u b 

lic  Enem y N um ber 1 , S o il A cidity 
E -2 -4 0  Lawns fo r  th e  South  
H ow to  D eterm ine F ertiliz e r  Needs o f  So ils  
F e rtiliz e  Y o u r A lfa lfa

AMERICAN POTASH INSTITUTE, INC. 
INVESTMENT BUILDING WASHINGTON, D. C.
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A rural journalist 
goes to Washington

MSS. in D. C.

rOW it can be told. How a group of rural journalists came to the 
District of Columbia seven years ago this April and fraternized 

for the launching of the AAA with plenty of MSS. For the unsophisti
cated let me explain that this refers to the writing of manuscripts to 
spread the gospel of the new agricultural adjustment period; and lest 
anybody anticipate political bias herein, I hasten to say that journalists 
always write on one side of the paper, but on either side of the subject 
with equal facility.

When Art of Iowa and I signed the new organization, the Agricultural Ad- 
employment sheet, we became the first justment Administration, 
and genuine original staff members of It was wiry, red-haired Vernon 
the AAA. In fact, we arrived a couple Bundy, loaned to our group by Milt
of weeks ahead of Uncle George Peek, Eisenhower of the press service of the
and they gave us weighty volumes of Department of Agriculture. We had
congressional hearings to digest so we been fussing around over strange and
would be prepared to issue the first unfamiliar terminology related to crop
releases (hand-outs) as soon as the new control and processing taxes, ignorant
farm act got by the Senate. Nobody of what the big shots had dubbed the
knew what the title of the farm act was thing. Vernon rushed in grinning, hav-
to be, but I can tell you exacdy who ing covered a confab downstairs in
typed the first official statement for the Marse Henry Wallace’s sanctum where
press that carried the final name of the the infant law had been christened with

3



4 B e t t e r  C r o p s  W i t h  P l a n t  F o o d

Midwest holy water, figuratively thick
ened with Dixie dewdrops. He slapped 
a few sheets of flimsy into the machine 
and sailed in, remarking over his ciga
rette stub that the historic moment had 
arrived for rural America.

Vernon wasn’t so far wrong either, 
since what was then a bottomless emer
gency has become a chronic condition 
in our farm affairs. Regardless of your 
feelings one way or the other, the AAA 
has had almost as big an effect on na
tional agriculture as the invention of 
the steel plow and the cotton-gin, but 
in what manner I leave gende and 
opinionated readers to suit themselves 
inserting. My quarrel is not with econ
omists or reformers or candidates, but 
with red tape, pressure groups, and 
Washington weather. So you won’t 
get one iota of satisfaction arguing 
with me over details, as this stuff will 
be too vague and wandering to merit 
rebuttal.

W ELL, anyway, Art and I looked 
up from our littered mahogany 

desks, anxious and alert to start fling
ing rush copy at the bewildered heads 
of callous correspondents for the UP, 
the AP, and so on. It was great dope 
for us rubes to be able to befuddle 
a Washington newspaper hound with 
new tricks, so we put in some fresh 
ribbons and waited. But our wish was 
never gratified. We were not tough 
enough to get their goats. In fact, we 
soon had saddle gall, they rode us so 
hard.

Although we had been there but five 
weeks, we were weary of waiting. For 
on many hot nights we had thrown 
ourselves on lumpy beds in the ten hun
dred block on Sixteenth Street, grub
bing over fine print in those old gov
ernment reports. Our chief solace was 
that we were quartered only three 
blocks from the White House, ready 
and willing to be called if the President 
needed someone of experience to help 
him stabilize or demonetize or allot 
something. Since then I have won
dered if he ever got word we were so 
close and handy.

I doubt if Justice Taney on the eve 
of the Dred Scott decision, Mr. Lincoln 
before the emancipation proclamation, 
or Mr. McKinley when they sank the 
Maine, had any greater sense of deep 
responsibility than Art and I up there 
on that third floor front beneath the 
shadow of a tulip tree. That is, we 
sensed we were on the fringes of Some
thing Important, events that moved as 
ponderously and irrevocably as the ep
ochs we had conned as kids in the 
district school histories. Art was young 
and fresh and ambitious, while I was 
middle-aged but eager as an old fire- 
horse to answer the alarm.

I recall that we studied late and 
pondered deeply over owlish theories 
of agricultural salvation. We were hack 
horsemen for the brain trust. Although 
we had no license to tip off the chiefs 
to their errors, we mentioned them in 
private to each other between cooling 
sips from soft-drink bottles. Later on, 
after several sustained sieges with the 
reporters, we may have had draughts 
of something a trifle harder, but it 
never got us pixilated. We always saw 
Things As They Ought To Be, which 
is more than I can say for some of the 
rugged individualists who raised mi
nority moans to Let Things Alone.

SOMETIMES our mental oudooks 
got so foggy from much humidity 

and legal sentences that we put on our 
clothes after midnight and sailed forth 
to stalk the silent streets, where almost 
every corner reeked with tradition, 
legend, and portentous history. Up 
Sixteenth Street to U Street, west a 
block to New Hampshire Avenue, 
southeast five blocks to Dupont Circle, 
back to the right again on Connecticut, 
clear out to Eighteenth and Columbia 
Road, east again to Sixteenth along Eu
clid, down past the churches and the 
imposing embassies, and home to roost 
—tired enough of legging it to “bed 
down” and let somebody else shuffle 
the New Deal deck.

On Sundays we postponed the Prob
lem again. We put on our mattress- 
pressed suits and hiked to Arlington
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to call on General Lee or over to Cap
itol Hill to see the Hall of Horrors. 
One of us toted a brownie camera, and 
we took turns posing and snapping 
each other in front of Big Generals on 
Iron Steeds or even nonchalantly lean
ing against the White House portico, 
like unto one who Goes Into Confer
ence. These prints made great fillers

to enclose in letters of little conse
quence. Folks would know we had 
been Called to the Front for Something. 
It gave you heaps of inner satisfaction 
after mailing them to vision how the 
kids and maybe Mother herself would 

jreally take them seriously and even 
show them to that bullheaded neighbor 
who voted the wrong ticket.

WE HAD our childish moments 
though, such as gathering violets 

along the west bank of the Potomac 
near the highway proving grounds and 
collecting specimens of more trees than 
we ever heard of in Rock Creek Park. 
It’s lucky we picked those nature 
pieces before we got hog-tied in red 
tape and fettered with futility. Later 
on we were content to sit with the 
mussy doves in McPherson Square and 
watch the old ladies take their cats out 
for air and so forth. Oh, yes, I think 
we went to church once, because it was 
too rainy to ramble.

Finally by June the newly calked and 
somewhat unwieldy craft was pushed 
off the ways into the sea of uncertainty 
with a splash that dampened the first 
pages of many newspapers. It was com
manded by Admirals Peek and Brand,

with Boatswains Chet Davis and Hugh 
Westervelt ruling production and mar
keting cargoes respectively, and the 
consumer’s counsel down in the cook’s 
galley manned by Fred Howe, the re
former. Oh, yes, we had Rexford Tug- 
well aboard also, but he stayed aloft 
most of the time looking for pirates, 
reporting likewise the direction of the 
wind to Jerome Frank, whose duties 
were to keep us clear of legal shoals. 
The rest of us handled the pitch and 
tar and did the holystoning on the 
brass-bound deck. The voyage was 
financed by processing taxes. But you 
shall hear no briny tales of Fiji or Bali, 
because we never left the Potomac tide
water.

ITH IN  the confines of the chart 
room we journalists reveled in 

the comradeship of congenial souls, each 
having distinct duties assigned as Con
ductors of Public Relations for certain 
cargoes and commodities. Art of Iowa 
got corn and hogs, a longshanks from 
Kentucky dealt softly and persuasively 
with cotton and tobacco, a forthright 
native son of Dakota prairies tackled 
wheat information, a squat Connecticut 
reporter chased elusive marketing 
agreements, I drew the dairy enigma, 
and a restless Michigan scribe strewed 
copy all around. Our boss was Alfred 
Stedman, before and since the reporter 
for a newspaper bearing a deceptive 
tide redolent of backwoods journalism, 
the Saint JPaul Pioneer Press.

Whenever I think of that exciting 
voyage my mfcmory turns to a rhyme 
in one of Mark Twain’s yarns concern
ing A Storm on the Erie Canal, and 
how the desperate crew avoided scut
tling the ship by tossing out many odds 
and ends, including at last “the hand
saw and the sow.” But ere our officers 
began to discover stowaways and in
troduce them to the sharks, I was too 
busy repelling boarders with my keen 
shafts of logic to bother much about 
barnacles and mutinies.

For six months or so the whole kit 
and caboodle of us release writers pro- 

( Turn to page 47)



Potash Helps Cotton Resist 
W ilt, Rust, and Drought

By P. A. Young
Plant Pathologist, Agricultural Experiment Station, College Station, Texas

FUSARIUM W ILT and potash hun
ger (sometimes called rust) cause 

large annual damage to cotton on sandy 
soils of east Texas. Wilt alone kills 5 to 
50 per cent of the cotton in many fields 
each year. As profits from cotton usually 
depend on large yields per acre, it is 
important for farmers to use fertilizers 
and varieties of cotton that are likely to 
produce large yields. Much work, which 
has shown that potash applications help 
to control cotton wilt and rust, has al
ready been done in the southern States. 
Even where wilt and rust are not severe, 
previous work by the Agronomy Divi
sion of the Texas Agricultural Experi
ment Station has shown that increased 
yields of cotton may be obtained from 
the use of certain fertilizers.

Fusarium wilt is caused by a fungus 
that lives in the soil, enters cotton roots, 
and grows through the upper parts of 
the plants. This wilt parasite causes 
browning of large areas in the cotton 
leaves, blackening of the groups of water 
tubes in the leaf petioles, falling of the 
leaves, and blackening and browning of 
the woody part of the stems. Until the 
plant dies, the bark on the stems and 
roots remains normal in appearance. 
Wilt-diseased plants usually die early 
and produce only a few or perhaps not 
any bolls. A similar disease is caused 
by a fungus named Verticillium, but 
this Verticillium wilt was not concerned 
in the experiments described here.

Symptoms of potash hunger (rust), 
include yellowing and browning be

tween the leaf  
veins often fol
lowed by large 
black spots caused 
by a f u n g u s  
named Alternaria. 
In plants with se
vere symptoms of 
potash hunger,  
most of the leaves 
fall early and the 
plants are badly 
dwarfed, produc
in g  o n l y  p o o r  
yields of cotton.

The Texas Agri
cultural  Experi- 

, ment Stat ion in
F ig . 1 .— C oker 1 0 0  co tto n  show ing severe sym ptom s o f  potash d e f i c i e n c y  .
and 3 5 %  o f  th e  p lan ts  w ith Fu sariu m  w ilt in  row on l e f t ;  6 -8 -0  fe r tilis e r . C o o p e r a t io n  W l t l l
In  c o n tra s t, th e  w ilt-resistan t C ooh 3 0 7  co tto n , aided by 6 -8 -8  fe r tilis e r  , t t  o  f V m a r t 

in  th e  row on the rig h t, was nearly  norm al. l n c  r d I1

Published with the approval of the Director of the Texas Agricultural Experiment Station as Con
tribution No. 1228, Popular Series.
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ment of Agriculture has conducted re
gional cotton variety wilt studies at 
Jacksonville, Texas, for the last 3 years 
to determine the effects of potash fer
tilizers and wilt-resistant varieties of 
cotton on wilt and rust in relation to 
the yields of cotton. Two fields of 
Norfolk fine sandy loam soil (sepa
rated only by a road) were selected for 
the experiments because 25 to 50 per 
cent of the cotton in these fields had 
Fusarium wilt and most of the plants 
showed symptoms of potash deficiency 
in the years before the experiments were 
started. For the experiments, 12 va
rieties of cotton were planted each year 
in 108 rows 100 ft. long. Each variety 
was treated in nine places with 6-8-0,
6-8-4, and 6-8-8 fertilizer, the varieties 
and fertilizer treatments being random
ized. In 1937, 400 lb. of fertilizer per 
acre were used. The experiments were 
moved across the road to a field with 
more nearly uniform soil, and fertilizers 
were used at the rate of 600 lb. per acre 
in 1938 and 1939. Cotton was planted 
late in April and thinned to 240 plants 
per row in June.

Symptoms Appeared Early

The rows of experimental cotton 
looked nearly alike in May and June. 
However, early in July when the hot, 
dry weather occurred, the rows of cotton 
without potash fertilizer developed 
severe symptoms of potash deficiency. 
Estimates of percentages of plants with 
potash deficiency are given in Table 1. 
The plants apparently were starving 
from lack of potash and were badly 
damaged by drought. In the rows 
without potash, most of the plants shed 
most of their leaves in July and August, 
and nearly all of the plants were severely 
dwarfed. In contrast, the rows that re
ceived 24, 32, and 48 lb. of potash per 
acre usually showed little or no symp
toms of potash deficiency, and nearly all 
of the plants grew large and kept most 
of their leaves until November. In most 
cases symptoms of potash deficiency 
were prevented (Figures 1,2, 3).

Fig- 2 .— Severe sym ptom s o f  p otash  d eficiency 
in  C ook 1 4 4 - 6 8  co tto n  w ith 6 -8 -0  fe r t i lis e r  in 
row  on rig h t. N early n o rm al D ix ie  1 4 -5 -2  eo t- 
to n  aided by  6 -8 -8  fe r t ilis e r  in  row on le ft .

Data summarized for 3 years in Table 
1 show large increases in cotton yields 
due to the use of potash fertilizers. The 
wilt-susceptible varieties, Coker 100 and 
Half and Half, showed an average in
crease of 38 per cent (range of 35 to 42 
per cent) in pounds of seed cotton per 
acre with 4 per cent potash fertilizer, 
and an average increase of 58 per cent 
(range of 52 to 63 per cent) in pounds 
of seed cotton per acre with 8 per cent 
potash fertilizer. The 7 wilt-resistant 
varieties of cotton showed an average 
increase of 28 per cent (range of 20 to 
39 per cent) in pounds of seed cotton 
per acre with 4 per cent potash fertilizer, 
and an average increase of 37 per cent 
(range of 28 to 51 per cent) in pounds 
of seed cotton per acre with 8 per cent 
potash fertilizer. The increases in yields 
naturally were usually smallest in 1937 
when only 400 lb. of fertilizer per acre 
were used and about one-fifth of the cot
ton was on soil not seriously deficient in 
potash. Increasing the potash from 0 
to 4 per cent in the fertilizer gave the 
largest increases in yields, but very 
profitable additional increases in yields 

{Turn to page 42)



British Columbia Uses 
Boron for Fruit

By H . K. McLarty, Ph. D.
Dominion Laboratory of Plant Pathology, Summerland, British Columbia, Canada

DIRECTLY north of the famous 
Wenatchee apple district of the 

State of Washington is located one of 
the major fruit-growing areas of the 
Dominion of Canada, the Okanagan 
Valley of the Province of British Co
lumbia. The climate is semi-arid with 
long, sunny days in the summer and 
usually mild winters. The annual pre
cipitation averages approximately 12 
inches, and irrigation is generally prac
tised. The fruits grown are principally 
apples, peaches, plums, prunes, and 
apricots.

In common with other fruit-growing 
areas, this district has its complement 
of plant diseases. In this semi-arid cli
mate, however, fungous diseases are of 
relatively minor importance and their 
place has been taken by so-called physi
ological disorders. Chief among these 
have been those which are now known

to be due to a deficiency of boron. It 
is not definitely known when boron 
deficiency disorders first appeared, but 
they caused little, if any, commercial 
loss previous to 1921. From 1921 to 
1935 they continually increased in sever
ity and became of such economic im
portance as to seriously threaten the 
future of fruit culture throughout the 
entire district. A description of 
these disorders and some informa
tion on the measures being taken to 
control them should therefore be of 
interest.

Boron deficiency in a fruit tree may 
manifest itself by a number of widely 
divergent symptoms. These, because 
their common cause was at first un
known, were classified as separate dis
eases and were given descriptive names. 
On apple there are five such diseases 
recognized in British Columbia, corky

F ig . 1 j  C orky core  on Jo n a th a n . F ig . 2 .—-C orky core  on M cIntosh .

Contribution No. 611. Division of Botany and Plant Pathology, Science Service, Dominion Department 
jf Agriculture, Ottawa, Canada.
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F ig . 3 .— D rought spot on M cIn tosh .

core, drought spot, flat fruit, measles, 
and die back; on pear and cherry, 
drought spot and die back; on peach, 
plum, and prune, die back.

A p p le : Cor\y Core. This descrip
tive name is applied to a condition 
which becomes evident in the fruit 
during its later stages of development. 
The name was suggested by Dr. C. C. 
Shearer of the U. S. Department of 
Agriculture on the occasion of a visit 
to the district in 1923. It has also been 
called core rot and internal cork. The 
condition is characterized by the oc
currence of islands of yellowish brown 
tissue in or near the core. The amount 
of tissue involved varies from a single 
spot not more than one-eighth of an 
inch in diameter to a considerable pro
portion of the flesh in and around the 
core.

The trouble first appears about the 
time the fruit is half grown and may 
continue to appear until it is picked. 
After picking no further development 
takes place. From the outside, affected 
fruit appears normal, and the trouble 
can be detected only when it is cut. 
Jonathan and McIntosh are the two 
varieties most susceptible, while Deli
cious is rarely affected. In Jonathan the 
islands usually occur within the core 
{Fig. 1), in McIntosh (Fig. 2) in the 
flesh adjacent to the core.

Drought Spot. The term drought 
spot is somewhat misleading as a de

scriptive name, for the disorder is by 
no means always associated with 
drought. It designates a condition 
that affects the fruit during its early 
stages of development. The first ap
pearance of the disorder may occur 
about 10 days after the petals have 
fallen, and the trouble may continue to 
develop until the apple is an inch or 
more in diameter. The areas affected 
are chiefly confined to the external tis
sues of the calyx end, but may involve 
almost any portion of the flesh.

The first observable symptom is 
water-soaked spots of dead tissue which 
develop in the phloem of young twigs. 
Cutting these open discloses the dead 
tissue underneath. The cambium is 
not affected. As the growth of the 
twig continues, the epidermis is broken, 
and a measles effect is produced. On 
the Delicious, which is a very suscep
tible variety, the affected tissue usually 
lies immediately beneath the epidermis, 
is only a few ceils thick, and spreads out 
over a considerable area, occasionally 
being as much as several inches long 
by one-half inch or more wide. The 
epidermis over the affected area dies, 
turns brown, and can be readily peeled 
off.

Die Bac\. Boron deficiency may 
cause a dying back of limbs and twigs. 
The first symptom one notices is that 
buds on apparendy healthy twigs fail 
to develop in the spring, though at that

F ig . 4 .— D rought spot on Jo n a th a n .
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F ig . 5 .— F la t f r u it  on Sp itzenburg .

time no injury is apparent in them or 
in adjacent bark tissue. The buds usu
ally affected are those on the previous 
season’s terminal growth, but in some 
cases there may be practically no de
velopment. Occasionally small leaflets 
or flower clusters are produced, but 
these soon wilt and fall. As the season 
advances the affected buds and adjacent 
bark tissue die, leaving the character
istic dead twig ends projecting beyond 
the foliage, which gives to the disorder 
its name (Fig. 8). This trouble is not 
associated with severe winter temper
atures, though commonly it has been 
confused with winter injury.

O th er T r e e  F ru its . The boron 
deficiency disorders of other tree fruits 
have not been as varied or as extensive 
as those on the apple. All except apri
cot, however, have shown some condi
tion of the affected tissue which is soon 
followed by death and a turning to dark 
brown. As with corky core, however, 
the symptoms vary on different va
rieties. On McIntosh (Fig. 3) and some 
others, the injury is usually limited to 
the epidermal tissue where it spreads 
over die surface in an irregular manner 
causing blotches. As the fruit matures, 
the injury appears as a russetting some
what similar to that caused by frost or 
an injurious spray. When the attack 
is severe, the growth of the fruit is 
checked, and large cracks develop on 
the surface. On other varieties (Fig. 4)

the injury occurs as dark brown spots 
which may vary from one-eighth to one- 
half inch or more in size. They usu
ally extend from the surface inward, 
but may be entirely beneath the epider
mis. As such fruit develops, it is much 
misshapen and bumpy.

Flat Fruit. No dying of tissue oc
curs with this disorder, but the apple 
loses its characteristic shape, becoming 
much shortened from the calyx to stem 
end. The Delicious (Fig. 6), for ex
ample, loses its typical long shape, and 
the bumps on the calyx end may dis
appear almost entirely; the Newtown 
and the Spitzenburg (Fig. 5) may be
come so flattened as to be scarcely recog
nizable.

Measles. This disease has been at
tributed by different workers to various 
causes, but it too is now generally recog
nized as being due to a boron deficiency. 
It gets its name from the eruptions or 
blisters produced on the bark (Fig. 7). 
Small pimples are the first noticeable 
symptoms on most varieties, and these 
originate around characteristic symp
toms. On pear and cherry there occurs 
a drought spot. On pear it is char
acterized by the presence of an excess 
number of stone cells in the calyx end 
of the fruit and the appearance of large 
surface cracks midway between the 
calyx and stem ends about the time the 
fruit is half grown (Fig. 9). On the 
cherry it produces a dying and shrivel-

i

F ig . 6 .— Flat fru it  and d rought spot on 
D elicious.
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ling of epidermal tissue around the 
blossom-end 2 to 3 weeks after the 
petals have fallen. Die back occurs on 
pear, cherry, peach, plum, and prune 
(Fig. 10), and the symptoms are similar 
to those on apple.

C ontributing  F a c to rs . The fac
tors which determine the kind or kinds 
of disorder with which a tree will be 
affected are as yet little understood. On 
the apple, each of the five disorders have 
occurred on all varieties grown in the 
district, and all may be present at the 
same time on an individual tree. More 
commonly, however, a tree will be af
fected with only one or two disorders 
and not have any symptoms of the 
others. Frequently only one limb on 
a tree will be affected or even one apple 
of two or more on an individual fruit 
spur. Some varieties are more sus
ceptible than others to one or more, 
but no one variety shows the highest 
susceptibility to all.

Weather conditions and cultural prac
tices have a marked influence on the 
occurrence and severity of attack. Pe
riods of drought due to lack of rainfall 
or improper irrigation are frequently 
associated with an outbreak. Excessive 
use of nitrogenous fertilizers and over
irrigation on heavy land sufficient to 
cause water logging are likewise con
tributing factors.

C o n tro l. Effective control of the 
various disorders described has been 
accomplished with boron compounds. 
Three methods of application have been

used, injection, spraying, and soil ap
plication. In the injection method, the 
boron compounds were placed in holes 
bored into the trunks of the trees. This 
method was discarded because of the 
labor involved and the danger of caus
ing severe injury to the bark around the 
points of injection.

The spraying method has been tested 
experimentally but has not been used 
to any extent commercially. Sprays 
were applied to trees in both the dor
mant and summer seasons, and com
plete control was obtained in all cases. 
A one per cent boric acid solution was 
found to be the most satisfactory of the 
concentrations tested. This was safe 
on apple foliage but in a few cases 
caused slight marginal burn on pear. 
This method proved to be particularly 
advantageous when an immediate re
sponse was required, but it was more 
troublesome and expensive to apply 

( Turn to page 37)

Fig . 8 .— Die b a ck  on apple twigs.



Tobacco Production 
Benefits by Research

Louis H . Wilson
Editor, North Carolina Department of Agriculture, Raleigh, North Carolina

ORTH CAROLINA now boasts 
the largest tobacco research sta

tion in the Nation. Strangely, but 
wisely, a handful of pioneering agri
cultural leaders 27 years ago selected 
Granville County’s Poor Farm upon 
which to conduct research on the State’s 
No. 1 cash crop, tobacco, a crop that last 
year brought Tar Heel growers in excess 
of $115,000,000.

Today the Oxford Tobacco Experi
ment Station, located one mile south
west of Oxford, North Carolina, is com
posed of a 250-acre battleground where 
State and Federal agronomists and other 
research specialists wage war upon nu
tritional problems, tobacco pests, and 
diseases that have taken millions of

dollars from the pocketbooks of the 
farmers.

The program of the test farm has 
been so widespread and far-reaching 
that it is not uncommon to find five or 
six representatives of foreign govern
ments at the station at one time. Dur
ing one day recently, experts from Eng
land, Australia, China, Persia, India, 
and Argentine were directed to the farm 
by the U. S. Department of Agriculture 
for information. But the real worth 
and paramount object of the tobacco 
research program are to furnish North 
Carolina farmers with simple, effective 
weapons with which to war upon the 
17 or more major diseases, insects, and 
plant-food deficiencies gnawing at the

incomes of the 
growers.

Wherever farm
ers have planted 
tobacco, some in
sect or disease 
soon finds a home 
to plague the pro
ducer and increase 
the problem of the 
research men. But 
from the “mother 
research farm” in 
Granville County, 
pathologists and 
agronomists main
tain a constant 
watch over the 
tobacco - growing 
areas of the State 
and have rapidlyQ u ality  to b acco  is produced  a t th e  O xfo rd  T o b acco  E xperim en t S ta tio n  

in  its  p rogram  to  select v arieties , m ost su itab le  to  N orth C arolina cond itions.

12



April 1940 13

established research plots wherever pests 
and disease have struck at normal to
bacco growth.

Reaching into the counties heavily 
hit by disease, test plots have been es
tablished at McCullers Station in Wake 
County, where control is being sought 
for root knot and southern wilt of to
bacco. In Guilford County, research 
has brought definite results with the 
finding of a variety of tobacco almost 
100 per cent resistant to black root rot. 
At Creedmoor in 
Granville County, 
some variet ies 
have been devel
oped that are 75 
per cent resistant 
to the dreaded 
Granville wilt. In 
Forsyth County, 
an intense study 
is being made 
to thwart  black 
shank, a disease 
that has already 
taken a toll of 50 
to 75 per cent of 
the tobacco acre
age on several  
farms near Walk- 
ertown in Forsyth 
County. Some re
lief has been ob
tained with the in
troduction of some 
tobacco selections found to be above 90 
per cent resistant to black shank.

Prior to 1930, there was no black 
shank (Phytophthora) disease preva
lent, but 9 years ago it struck almost 
simultaneously in Quincy, Florida, and 
Forsyth County, North Carolina. Plants 
infected died within 3 to 5 days. A 
corps of research leaders were sent to 
the stricken area, where Walkertown’s 
T . M. Lewis rented 5 acres of his land 
to the State for study of the flue-cured 
tobacco malady. Reaching into the 
cigar-variety sections of Florida, scien
tists took two cigar varieties and crossed 
them with flue-cured types, with the 
result that “some good selections,”

which have been described as nearly 
100 per cent resistant to the disease, 
have been obtained. In 1937 this same 
disease occurred in Pitt County, and 
specialists from the tobacco station and 
college were immediately sent to the 
area to work cooperatively in finding 
a solution to the problem.

On the 12-acre Creedmoor experi
mental plot, hundreds of tobacco va
rieties have been crossed or tested in a 
relentless search for a solution to Gran

ville wilt, a disease that was known only 
in a small area in the southern part of 
Granville County 30 years ago, but 
which has since spread all over the 
State. Taking one variety from South 
America and one from Turkey, crosses 
with flue-cured types have brought only 
a 75 per cent resistant variety, but the 
search for further relief is continuing.

Since blue mold swept the tobacco 
plant beds at random throughout the 
State, scientists and research author
ities have worked tirelessly seeking con
trol measures. Methods employed to 
combat the fungus disease today in
clude the spray method, described as 

( Turn to page 39)

E . G. M oss, assistan t d irec to r in  charg e o f  th e  O xfo rd  T o b a cco  S ta tio n  
sin ce it  was founded  in  1 9 1 2 ,  insp ects p lan ts  th a t have been a ttack ed  by 
b lu e m old. His know ledge o f  to b a cco  diseases and problem s is not only 
know n and ap p reciated  by v irtu a lly  every N orth C arolina le a f  p rod ucer, 

b u t has brou ght h im  in te rn a tio n a l reco g n ition .



T h is fine field  o f  L adino was seeded on th e  S tu rtev an t fa rm  in  1 9 3 1 .  T he grow th is sh o rt due to 
grazin g  and dry w eather when p hotographed (S e p t. 6,  1 9 3 9 ) .  T h e  first crop  cu t fo r  hay yielded

2 tons p er acre .

Ladino Clover
“Sells” Itself

By Ralph W. Donaldson
Agronomist, Agricultural Extension Service, Amherst, Massachusetts

1ADINO clover is gaining acreage as 
j  a pasture crop in Massachusetts. 

So far new seedings have doubled each 
successive year. With 600 acres seeded 
in 1937, 1,500 were added in 1938, and
2,500 acres more have been seeded in 
1939. From the total of these recent 
seedings there should be more than
4,000 acres of Ladino stands in 1940. 
Yet 10 years ago this clover was un
known to farmers of this northeast 
region.

It was the spring of 1929 to be exact, 
when John Ellis, owner of a leading 
Holstein herd first introduced Ladino 
seed from Idaho to Massachusetts. That 
season he seeded a small patch for ob
servation on his farm located in the 
Berkshire hills. The clover thrived and

made a dense growth reaching almost 
to his knees. A 10-acre grazing trial 
made him still more enthusiastic. Sev
eral neighbors watching its performance 
were intrigued, which led in turn to 
others growing it. Thus the acreage 
has been expanding. One factor re
sponsible for its gain in popularity un
questionably is this—Ladino “sells” it
self.

Ladino clover (Trifolium repens var. 
Latum) resembles white Dutch except 
for its “giant” size. The plant once 
established spreads by means of surface 
runners which grow and root along the 
ground and produce the main crop of 
leaves and blossoms. Some notion of 
its spreading habit may be gained by 
describing its behavior in seeded rows.

14
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These single plants, spaced 4 feet apart, 
produced a complete ground coverage 
by the end of 12 months from date of 
seeding.

In height of stalk and size of leaves, 
however, a stand of Ladino appears like 
one of red or alsike clover. The tall 
growth of this clover (6 to 20 inches) 
enables this plant to compete success- 
fully with the common tall hay plants 
which suppress the growth of smaller 
pasture clovers. It is this characteristic 
mainly, as well as the capacity for high 
yields under grazing m anagem ent, 
which attracts farmers to substitute La
dino for white Dutch in mixtures sown 
for grazing use.

Excellent Grazing Crop

Ladino excels as a grazing crop for 
dairy cows. The dense, tall growth en
ables a cow to fill up quickly and to pro
duce milk efficiently with little grain. 
Ladino grazing compares favorably 
with a half-grown stand of red clover 
or alfalfa in this respect and is readily 
consumed. After perhaps an hour’s 
grazing the cow is full with ample 
time to lie down and chew her cud. 
On the basis of Morrison’s classification 
of grazing feeds, Ladino pasturage 
would seem to rate as “excellent.”

According to this authority, it makes 
a difference what \ind of pasturage is 
fed in determining the need for extra 
grain. For the production of 30 pounds 
of 4 per cent milk, for instance, he 
states the daily requirements for a cow 
may be as follows: on fair pasture, 10.2 
pounds of grain; on good pasture 6.3 
pounds of grain; and on excellent graz
ing only 2.4 pounds of grain. If a sav
ing of grain feed is desired from pas
ture use, then the “excellent” form of 
it merits the emphasis.

The ability of Ladino grazing to save 
on grain feeding has helped to make 
this crop attractive to farmers in this 
area where all grain is purchased and 
is expensive.

Ladino seems to yield more grazing 
to the acre than is common from other 
crops. One of the apparent reasons for

its yield of pasture feed is the ability 
of its plants to recover rapidly after the 
growth is cropped.

During fav orable  periods for its 
growth, a 2-week interval normally is 
sufficient for recovery of adequate x 
growth for regrazing. It is only dur
ing seasonal periods of deficient mois
ture that longer intervals may be needed 
for recovery.

During the spring period of greatest 
growth, a good stand of Ladino will 
usually require 8 to 10 cows to the acre 
for about a week to crop it down. 
While several inches of growth still re
main, the animals should be moved to 
a second area. To have at least three 
such smaller areas, each of the size to 
accommodate the herd on the basis of 
about 10 cows to the acre, gives oppor
tunity for rotation and rest intervals 
which are important for best results. 
Any surplus lots of feed during the 
early part of the season may be cut 
for hay or be ensiled for August feed- 
ing.

While the spring flush of growth may 
afford a carrying capacity as high as 
three cows to the acre for several weeks 
or more, yet reduced growth in later 
months may lower the carrying capacity 
to less than one cow to the acre, de
pending largely on the moisture. To 
secure good grazing during a 150-day 
period, 1V4 cows to the acre has been

L adino fu rn ish es th is cow luscious grazing on 
th e S tu rtev an t fa rm . Sep t. 6, 1 9 3 9 .
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T h e  in it ia l stand  a fte r  seeding; is p red om inantly  red c lov er and may 
b e  cu t fo r  h ay . H . Lindsey fa rm , Ju n e  2 0 , 1 9 3 9 .

the figure usually employed in estima
tions.

Ladino also appeals to farmers be
cause it can be established simply. The 
same cultural and fertility practices re
quired for seeding of red and alsike 
clovers are suitable for Ladino. The 
same seeding mixture employed for 
establishing a hay crop may be used. 
The only new effort involved is to see 
that one or two pounds of Ladino seed 
are included in the mixture for an acre. 
Nor is it necessary even to inoculate 
the seed.

Moreover by seeding 
Ladino with a common 
mixture, the farmer in
curs no added risk if 
this clover should fail to 
grow. There still re
mains the norm al ex
pectancy of crop from 
his customary seeding.

S o m e  consideration 
should be given, how
ever to the matter of se-. 
lection of areas for seed
ing to Ladino. It is well 
to avoid the drier soils 
and to select areas of 
better moisture. Ade
quate moisture is im
portant to the growth 
of this shallow-rooting

p lan t. S o i l s  m oist 
enough for alsike or the 
smaller pasture strains 
of clover generally are 
most su itable for the 
seeding of Ladino. The 
plants tend to be shorter 
lived on the drier soils 
than on the wetter soils.

Ladino extends the 
period of productive 
clover growth in mixed 
seedings an extra year 
or so by filling in the 
place of red and alsike 
clovers which are shorter 
lived. The productive
ness, in fact, may be as 
great for grazing when 

Ladino takes their place, because of its 
ability to recover more rapidly when 
grazed. The sequence of growth is 
somewhat as follows:

The next spring after seeding, the 
stand is generally a mixture of red or 
alsike clover with some Ladino and is 
suitable either for hay, or grazing; later 
in the season Ladino usually predomi
nates. The second and often the third 
years of sod (when timothy normally 
predominates) may be almost solid 
Ladino in which case the crop is han- 

( Turn to page 41)
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Available Potash?
By George D. Scarseth

Soil Chemist, Purdue Agricultural Experiment Station, Lafayette, Indiana

T hird of a  series of practical articles deal
ing with the principles of soil fertility.

IF you stood leaning against the wall 
of the First National Bank that had 

a million dollars in its vaults, and you 
had only one dime in your pocket, there 
would be a total of one million dollars 
and ten cents within the circle of the 
bank and you. However, as for you, 
only one dime of this great total would 
be available for your immediate use. 
A soil may have a total of 40,000 pounds 
of potash stored within an area of 1 
acre to a depth of 6 inches, but have 
only 100 to 600 pounds or less potash 
held in such a way that plants can 
get it.

The potash that is unavailable to 
plants is firmly locked inside of the 
rock and clay particles of the soil and 
is dependent upon years of weathering 
to be made available. The relatively 
small amount that is available is loosely 
held and is called exchangeable. It is 
this exchangeable potash that needs to 
be replenished in crop growing proc
esses, or soils will be exhausted for avail
able potash, £ven though the total in
soluble quantity is great.

How Potash Is Held by a Clay Soil. 
Potash will leach through sands that 
have little or no clay content or organic 
matter as easily as sugar would wash 
through;'such soils. JByt soils that con
tain clay or well-decomposed ''organic 
matter (humus and lignin) will hold 
the potash in such a way that it won’t 
easily be lost by leaching, but will be 
available to plants.

The diagram shows how potash is 
held in the soil. The mineral clay 
particle, containing the bulk of die in
soluble or unavailable potash in the 
soil, is shown with a ragged or honey
combed weathered surface. The potash 
in this honeycombed zone is only 
slowly soluble, but more so than the 
potash inside of the solid clay particle. 
Around the clay particle is a “thick” 
(thin in common terms) layer of water 
that is adsorbed or compacdy held to 
the surface of the clay. (An air-dry 
sand may contain only 1.5% moisture, 
whereas an air-dry heavy clay may con
tain as much as 20% moisture. Both 
may seem dry, but the greater moisture 
in the clay is associated with these 
water films or layers on the surfaces of 
the clay particles.) Inside this film of 
water around the particle and in be
tween the mineral layers of the honey
combed surface of the clay particle, the 
available (exchangeable) potash is held. 
A soil that is fertile with respect to 
potash will have 300 to 600 pounds per 
acre of potash held in this manner. 
When the soil contains 200 or less 
pounds of exchangeable potash per 
acre, additional potash will be needed 
by most crops.

Plants Feed on Adsorbed Potash. 
The root hairs of the plants come in 
close contact with the water films of the 
clay particles and are able to remove the 
potash from the film and take it into 
th$ plant. When this occurs, a particle 
(ion) of hydrogen from the water and 
carbon-dioxide-saturated root juice (car
bonic acid and- plant-food salts) leaves
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the plant and taK.es the place in the 
film formerly occupied by the potash 
particle. This process is known as an 
ionic exchange (base exchange). The 
root hair also receives potash from the 
soil solution, but the soil solution does 
not contain many free particles of pot
ash. The potash in the soil solution 
and in the water-films around the clay 
and black organic particles exist in a 
balanced condition; thus when a potash 
particle is removed from the soil solu
tion, a potash particle from the water 
film moves out into the soil solution in 
such a way that a balance is always 
maintained (ionic equilibrium). There 
are other plant-food materials, as cal
cium and magnesium, in the water film 
that behave in much the same manner 
as the potash.

Available Potash Supply Decreasing. 
A virgin soil is usually rich in avail
able (exchangeable) potash because, be
side the clay particles to hold potash,

black organic matter will also hold 
potash for plants. The residues from 
roots, leaves, and plant bodies that con
tained potash which had been pumped 
back to the surface as it tended to be 
lost by slow leaching helped to keep 
virgin soils rich in potash. The losses 
sustained by crop removal are great 
enough to exhaust most soils in a period 
of a few years, particularly if the crop 
residues or manures are not conserved 
and returned. Even with manures re
turned, the potash loss will be great, 
because much of the liquid of manures 
and animal excrement naturally rich 
in potash is lost. The amount of pot
ash in the urine excreted by a cow in 
1 year has been estimated to be equal 
to two 100-pound bags of muriate of 
potash.

At the Indiana Station, various soils 
fertilized over a period of 25 years with 
complete fertilizers carrying a moderate 

( Turn to page 33)
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How Shall We Fertilize 
Vegetable Crops ?

By Victor A. Tiedjens
Agricultural Experiment Station, New Brunswick, New Jersey

RESULTS from investigations to 
determine the best method of 

applying fertilizer for row crops during 
the past season on 17 vegetable farms 
indicate in each case that plowing under 
chemical fertilizers gave as good or bet
ter yields than the growers’ methods 
which consisted of either row, side-dress
ing, broadcasting, or combinations of 
several methods. These tests were made 
on light to medium heavy soils which 
were fair to good for lime and pH.

The biggest yields of tomatoes on 
fertilizer plots at the New Jersey ex
perimental farm at New Brunswick 
during the past three growing seasons 
were obtained where two-thirds to all 
of the fertilizer was broadcast before the 
ground was plowed. Where either 
500, 1,000, or 1,500 pounds of 5-10-10 
fertilizer were placed in 2-inch bands, 
1 foot long and 4 inches from the 
plants on either side, the yields were 
lower by 4 tons than where the fer
tilizer was plowed under. Broadcast
ing all the fertilizer after plowing or 
half of it and applying the remainder 
as two side-dressings, or placing the 
superphosphate under the row and 
applying the nitrogen and potash as 
side-dressing fell short of the highest 
yield by 1 to 3 tons.

These results were obtained on a soil 
having a pH of 6.2 to 6.4. On acid 
soil the same plots might have produced 
differently. The maximum yield was 
14.5 tons of tomatoes. The method 
that would prevent rapid fixation of the 
phosphoric acid undoubtedly would 
have produced the largest yields. The 
band method probably would show up

much better. However this is not neces
sarily the case for all crops.

Sweet potatoes, which also must be 
grown on acid, sandy soils to prevent 
ground diseases from making the crop 
unmarketable, have not produced par
ticularly good yields by the banding 
methods in comparison with other 
methods in experimental plots on Fred 
Bateman’s farm at Grenloch, New Jer
sey. In 1939 sweet potatoes where the 
fertilizer was all applied as a side-dress
ing 2 and 5 weeks after the plants were 
set produced 150 bushels more than 
where the fertilizer was applied in 
bands.

All of our vegetable crops except the 
two potato crops will tolerate lime and 
will do particularly well at a pH of 6.5 
on mineral soils. At those pH values 
we probably need not concern ourselves 
with the availability of phosphoric acid.

The Band Method

The fact that the band method has 
produced the same yields with one-half 
the fertilizer does not seem to be any 
particular advantage. If the facts were 
known, we might just as correctly as
sume that the grower was using too 
much fertilizer and in so doing burned 
the roots of his plants. It seems that 
we have not studied enough plots to 
know the truth. The banding method 
does prevent root injury where seed is 
sown. Where plants are set, as with 
sweet potatoes, it seems that even this 
method of applying fertilizer retards 
the growth, even though the fertilizer is 
not in direct contact with the roots.

19
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Our light sandy loams and loamy 
sands present another problem because 
of the ease with which soluble salts 
leach during periods of heavy rainfall. 
On such soils our concern is not to pre
vent fixing of phosphoric acid but of 
supplying fertilizer in sufficiently small 
quantities to prevent salt injury and at 
intervals frequent enough to supply the 
needs of the plants.

The method of applying fertilizer

with refuse, cover crops, or grass sod. 
It contained plant food that was re
leased gradually as the crop grew. The 
area that was covered was determined 
by the amount available. Very often 
the field was only pardy covered, and 
the crop that followed showed where 
the dividing line was. Generally the 
manure was applied for the cash or veg
etable crop in a rotation, a field receiv
ing manure only once in 3 or 4 years.

T om atoes lik e  th is  grew in  a field  where th e  fe rtiliz e r  was plowed under*

that will produce the best results for 
our crops will depend on phosphoric 
acid availability for those crops which 
must be grown on acid soils, uniform 
distribution of fertilizer for those crops 
that will do best on well-limed soils, 
and frequent application of small quan
tities for those crops which are grown 
in sandy soil. Fertilizer injury must 
be prevented in each case. Further
more, we must keep in mind the cost 
of the fertilizer applied to the crop in 
each case.

Plowing under animal manures was 
always considered wise practice and 
good assurance that a worthwhile crop 
would be grown. The manure was 
applied to the surface and plowed under

Yields were not estimated on the basis 
of the amount of manure applied, but 
according to the time the crop was 
planted, the particular season, or on 
how well the ground had been prepared.

There have been many arguments re
garding the method that would make 
the best use of manure. Who has not 
seen the result of hauling manure to 
the field and distributing it in small 
heaps to be spread by hand several 
weeks or months later? The outlines 
of these piles were visible several years 
later. It was considered poor manage
ment. But when we see the effect of 
row applications of chemical fertilizers 
several years later in the growth made 
from the residual fertilizer, we shrug
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our shoulders and say it is inevitable. 
I wonder whether it is? The manure 
spreader put an end to the manure 
heaps. Perhaps we need a broadcast
ing machine to put an end to the un
even growth from row applications of 
chemicals.

There was no question regarding the 
efficacy of manure for growing crops, 
and the question of toxicity or burning 
was never thought of. It could be used

been' added to soils more or less spon
taneously, in the early history of plant 
nutrition. Substituting chemicals for 
manure built up a need for research to 
determine the best method of applying 
these chemicals, and up to the present 
time the great bulk of these investiga
tions has been based on the idea of 
applying the fertilizer on top of the 
plowed ground rather than deeper in 
the soil where the roots must function.

T hese tom atoes grew in  a field w here th e  fe rtiliz e r  was b ro ad cast a fte r  plow ing.

as a top-dressing on meadows and pas
tures by spreading it evenly over the 
surface, or it was plowed under for 
cultivated crops. Very often it was 
plowed under in the late summer or 
early fall for the crop the following 
spring. In spite of plowing it all under, 
good crops could always be expected 
from manure. But when we use chem
ical fertilizer we feel that we have to 
apply this plant food as close to the 
crop as possible when it is planted. I 
wonder whether this is necessary.

As far as the vegetable grower is con
cerned, the use of chemical fertilizer 
probably began with the use of super
phosphate as a supplement to manure, 
although numerous other materials had

The use of chemicals marked the be
ginning of trouble for the farmer and 
work for the Agricultural Experiment 
Stations. Tests and experiments were 
established to compare the value of 
chemicals with manure. Only in recent 
years has the acidity of the soil been 
taken into consideration in such inves
tigations. Very often the fertility level 
of the soil has been ignored.

Many investigations were established 
on soils containing too much fertility, 
and contradictory results were obtained. 
The condition of the field was not men
tioned when a report of the experiment 
was made. Where differences were 
obtained, manure usually gave best 
results, particularly if it was supple-
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merited with a small amount of super
phosphate. Minor elements of course 
played no part, because of the manure 
that had been used in the past. Lime 
was considered as a soil amendment 
and not a plant food. Manure con
tained enough calcium and magnesium 
to go around. Even acid soils produced 
good crops with manure, because toxic 
materials were absorbed by the manure.

New Problems Arose

Intensive vegetable production prob
ably was responsible for the complete 
substitution of chemicals for manure. 
Manure became scarce. A few hundred 
pounds of chemicals substituted for 
manure were gradually increased by 
leaps and bounds. If a little was good, 
more was better; and finally manure 
was considered unnecessary, particu
larly since it was difficult to get. For 
a time chemical fertilizers gave starding 
results. Gradually, as the residual ma
nure and lime were being exhausted, 
it required more fertilizer to get the 
necessary kick. And if the story were 
known, fertilizers were used in greater 
quantities, not because a complete fer
tilizer was needed, but because phos
phorus or potassium or calcium was 
getting too low.

To add to the difficulty, the chemicals 
were used near the plants, and as the 
amounts increased, the roots became 
injured. Everything was blamed ex
cept the fertilizer. Plant pathologists, 
entomologists, crops specialists, and even 
economists were called in to diagnose 
the farmer’s problem. All because he 
tried to grow plants in an unbalanced 
brine solution around the roots. If the 
plants were not injured directly, the 
large amount of plant food in close 
proximity to the roots restricted root 
growth, and dry weather took more 
than the usual toll. The tops grew 
abnormally, and the plants did not set 
fruit or were more susceptible to disease 
organisms.

From 1,500 to 2,000 pounds of soluble 
plant food per acre was and is being 
applied to the row under tomatoes and

similar crops. Residues began to be 
built up which interfered with good 
root action. If the application of the 
fertilizer was followed by a heavy rain, 
the mortality of plants was reduced. If 
the plants were set in after the soil was 
cultivated but before a heavy rain, it 
was necessary to replant the crop.

About this time methods of applying 
fertilizers were questioned, and new 
methods were suggested. But in many 
of these methods, for some reason or 
other, the idea was to keep the fertilizer 
as close to the plant as possible without 
injuring the roots. Placing all the fer
tilizer under the row of plants resulted 
in a rapid growth if they escaped injury. 
If a season of ample rainfall prevailed, 
the plants grew soft and succulent, and 
in the case of the tomato made an ex
tensive growth. They became crowded 
in the row and failed to set fruit until 
late in the season. There was much 
more foliage than was needed to pro
duce a good crop of fruit. Very often 
collar rot or other disease-producing 
organisms set to work in the created 
shady, moist environment and killed 
the plants before they could mature 
their fruit. What should have been a 
20-ton yield often turned out to be less 
than a ton to the acre.

Fertilizer Plowed Under

Cabbage grown under the same con
ditions made a tremendous yield, be
cause foliage was what was needed for 
a marketable crop. Pritchard and Bon- 
ney Best tomatoes produced much larger 
yields under those conditions than did 
Rutgers or Marglobe. On the other 
hand Rutgers and Marglobe did much 
better during dry years when the fer
tilizer was not readily available to them.

Plowing under chemical fertilizers 
has not been adopted as a practice, and 
little research work has been done on it. 
Why shouldn’t fertilizer plowed under 
produce as good yields as any other 
method of applying plant-food mate
rial? It is a method that can be used 
for most crops in any rotation. Further- 

( Turn to page 43)
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Friends of the Land M u sterin g  to defense 
against A m erica’s public 
enemy No. 1 (The Alarm

ing and Rapid Depletion of Our Soil), fifty-two citizens of thirty-eight States met 
in Washington, D. C., March 22-23 and organized a new society, “Friends of the 
Land.” Non-profit and non-partisan, the purpose of the organization is to support 
and forward the unified conservation of “soil, rain, and man.”

In the discussions which crystallized interest into formation of this new society, 
the stark facts of the wastage in fertile top-soil and water, which has already in 
countless instances necessitated the migration not only of single families but whole 
communities, were laid bare. Shocking evidence of the deterioration of once 
prosperous sections was presented from first-hand sources.

Organized outside of the Government, “Friends of the Land” will seek sub
scriptions and backers among citizens in general, both within the Government 
and without. “The land is all of one body. We, too, are all of one body. In 
country and city, in trade or in science, in good times and in hard times, we all 
live on, or from, the soil. . . .  So long as we continue scrubbing off top-soil and 
fouling water sources, business and social conditions in this country will remain 
fundamentally unsound.”

Tentative objectives set forth by the Society for the conservation of land and 
water resources in the United States include:

“1. Assembling information regarding the economic, industrial, and social need 
for conserving our land and waters; placing before the people of the country 
various issues and problems in land and water conservation; and forwarding in 
the interests of the public, specific policies of conservation.

“2. Encouraging the organization of affiliated regional and local groups.
“3. Preparing and making available to membership and to the general public 

a monthly magazine, T H E LAND, and other literature on the technique, im
portance, and significance of soil and water conservation, and recommending to 
our members suitable literature prepared by other organizations, operating in 
special fields.

“4. Fostering investigation, exploration, research, and experimentation into the 
science of soil and water conservation, and recognizing achievements in this field 
by electing outstanding scientists as honorary members of the society, or by 
special awards.

“5. Encouraging and furthering the practice of land and water conservation by 
individuals, cooperative groups, States and subdivisions thereof, and the Federal 
Government, and promoting legislative measures and the efficient and economical 
use of public funds in furtherance thereof.

“6 . Recognizing outstanding accomplishments in land and water conservation 
by farmers, soil conservation districts, and other local groups, by suitable citations 
and awards.

“7. Promoting inclusion in the curricula of our-educational systems of courses 
on the significance and technique of land and water conservation.

2 7
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7il<l8 . Fostering the participation of the youth and youth organizations and 
especially unemployed youth, in a moral equivalent against wastage of soil and 
water.

“9. Cooperating with other organizations interested in the conservation of 
trees, grass, wildlife, and people in promoting common objectives.

“10. Convening periodical conferences in various parts of the country to 
obtain wider recognition that soil wastage threatens our institutions.”

The perspective of the organization does not lose track of international coopera
tion. A clearing house of information on conservation in foreign countries and 
a World Conservation Congress are among objectives in this field.

Whole-hearted sympathy with the aims and purposes of the new organization 
and sincere wishes for its success and growth into an influential agency must 
come from everyone who stops to review the effect of depletion of the soil upon 
past civilizations and to realize what can happen to ours if ruinous wastage is not 
checked. But sympathy and wishes do not in themselves produce results. Active 
cooperation wherever possible should be freely given. “The problem is facing 
America today. It cannot wait.”

The increasing interest of farmers and home-owners 
to know more about their farm, garden, and lawn 
soils in terms of productive fertility is influencing 
more and more States to establish adequate services 
to promptly and effectively furnish this information. 
Recently, announcement of a new service set up on 

a fee basis in the department of agronomy of the University of Illinois College 
of Agriculture was made by Dr. W. L. Burlison, head of the department.

The announcement states that the establishment of the service is seen as a 
decided boon in the conservation and improvement of the State’s greatest natural 
resource—its soil. It is estimated that in the interest of sound soil conservation, 
there is needed on the farms of this State a total of about 45 million tons of 
limestone and, in addition, thousands of tons of phosphate and potash.

Replacements on this scale are needed in order to bring Illinois soils back to 
a level of efficient and profitable production after the depletion of fertility which 
has taken place through natural leaching and 100 years or more of intensive 
cropping. However, the needed materials can be applied economically and 
profitably only through careful and accurate tests such as will be possible in the new 
testing service. These tests will reveal where the materials are needed on a given 
field and how much of each of them should be applied to correct soil deficiencies.

From this announcement, it should not be implied that heretofore Illinois has 
done no soil testing. Much has been done through county farm advisers, county 
farm bureaus, and the extension service of the agricultural college largely on 
an educational basis. Despite the volume of this testing, it has fallen far short 
of meeting the need and demand for such service, according to Dr. Burlison. 
It is not intended that the new service will in any way curtail or replace the 
testing service now being given by county farm advisers and others. It is designed 
merely to care for bverflow requests.

States which are taking steps to adequately service the increasing demand of 
land-owners to know more about their soil are to be congratulated for a fore
sightedness in keeping with the new interest in rebuilding and maintaining the 
fertility of American soils. The longer our soils are cropped, the greater will be 
this demand. An aroused public consciousness of soil conservation is one of the 
outstanding developments of this Nation’s agriculture.

To Know 
Your Soil



This section contain* a short review of aome of the most practical and important bulletin*, and lists 
all recent publication* 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

1̂ Supplementary to the efforts of the 
Virginia Extension Service in pointing 
out to farmers of the State the practi
cality of high analysis fertilizers is the 
simple story given in Circular E-348, 
“More for Your Money from Tobacco 
Fertilizers.” The theme stresses the im
portance of using the recommended 
3-8-6 or 3-10-6 analysis, showing that 
the many tobacco growers who continue 
applying 3-8-3 lose considerable of their 
potential income.

In a 6-year study on a typical tobacco 
soil, the circular states that the 3-10-6 
fertilizer gave an additional return of 
$22.16 over 3-8-3 when each was ap
plied at the rate of 1,000 pounds per 
acre. In other words, $1.96 worth of 
additional plant food (20  pounds P2O5 
and 30 pounds K sO) produced an aver
age of 1,040 pounds of tobacco per acre, 
worth $207.43, contrasted with 992 
pounds valued at only $185.27 where 
the 3-8-3 was used. The net profit ob
tained, therefore, was $20.20 from the
3-10-6 over 3-8-3. This extra return 
more than pays the entire cost of the 
recommended tobacco fertilizer by 
$6.79, these data prove.

From the figures presented, the exten
sion authorities say it is obvious that the 
average tobacco producer would make 
money if he bought a 3-10-6 fertilizer 
rather than used a 3-8-3, even if it were 
given to him.
1̂ Timely suggestions on the fertiliza

tion of field crops, vegetable crops, and 
tree and small fruits are given in the 
Pennsylvania Experiment Station latest 
revised leaflet, “Fertilizers Recom

mended for the State* of Pennsylvania.” 
The listings and brief suggestions per
taining to the fertilizers advised accord
ing to soil characteristics under different 
soil management are based on Station 
Circulars 138 and 208, which contain 
more detailed information concerning 
fertilization of these crops.

Notable among the changes is the 
listing of 5-10-10 for potatoes, beets, 
carrots,. parsnips, asparagus, rhubarb, 
spinach, and for the home garden crops 
on sandy loam soils where no manure 
is used. In addition to 4-8-12 for to
bacco, 3-8-12 and 3-8-16 are now recom
mended, and where manure is used it 
should be well rotted. Fresh manure 
may be applied to the preceding crop 
in the rotation.

Potatoes tending toward excessive 
vine growth on rich, heavily manured 
soils should receive a 3-12-6 or prefer
ably 4-12-12. If the growth of cover 
crops in the orchard is vigorous and is 
not removed, an annual application of 
200 to 250 pounds of 10-6-4 per acre in 
early spring should maintain produc
tiveness and vigor of both trees and the 
cover crop. Fertilizer specifications for 
the small fruits are essentially the same 
as contained in previous publications.

"Pointers in Fertilizing Papaya,” Agr. Ext. 
Serv., Honolulu, Hawaii, Agr. Ext. Cir. 61, 
Feb. 1940, Ashley C. Browne.

"What Fertilizers and How Much to Give 
Seedlings in Cans," Agr. Ext. Serv., Honolulu, 
Hawaii, Ext. Cir. 62, Feb. 1940, Ashley C. 
Browne.

"Fertilizer Placement,” Agr. Ext. Serv., 
Honolulu, Hawaii, Ext. Cir. 64, Feb. 1940, L. 
A. Dean.
Soils

H. E. Hendricks, in Tennessee Ex
tension Publication 233, “How to Build

29
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and Conserve Your Soil With the Aid 
of the AAA,” informs Tennessee farm
ers that their land is now being called 
upon to support 60 per cent more farm 
families than it supported 50 years ago. 
During this period the acreage per farm 
has decreased 66 per cent, resulting in 
more frequent cropping and depletion 
of the land. To build and maintain the 
fertility of the land under more inten
sive farming, with greater financial bur
dens of present-day agriculture, necessi
tate that every soil-building practice 
fitting in a given field be carried out 
and integrated into a soil-conserving 
system of farming, according to Pro
fessor Hendricks.

Five major land problems, which 
have been caused by misuse or natural 
forces, are prevalent over the State as a 
whole. Some of the several recognized 
practices for their correction are dis
cussed concisely. Under use of proper 
soil amendments—liming, the use of 
phosphate and potash — the author 
points out the rates of payment allowed 
by the AAA for such practices that 
make a soil-conserving, cropping sys
tem possible. Unit payments for carry
ing out other recognized practices are 
also discussed. These include control 
of water run-off and erosion by mechan
ical means, wider use of soil-building 
crops, vegetative cover for bare crop 
land during winter months, and proper 
use and management of idle and aban
doned land.

Excellent illustrations depicting the 
accomplishments of sound soil manage
ment, as well as those portraying the 
opposite when certain soil conservation 
practices are neglected, go a long way 
in clarifying the purpose for which 
these adjustment practices are designed.

"Soil Survey, Toombs County, Georgia," 1/. 
S. D. A., Washington, D. C., Series 1935, No. 
11, Oct. 1939, Arthur E. Taylor, W. H. Buckr 
hannan, A. H. Hasty, and John T. Miller.

"Soil Survey, Marion County, Iowa,” U. S. 
D. A., Washington, D. C., Series 1932, No. 39, 
Oct. 1939, C. L. Orrben and W. J. Leighty.

"Soil Survey, Cheboygan County, Michigan," 
U. S. D. A., Washington, D. C., Series 1934, 
No. 15, 1939, Z. C. Foster, A. E. Shearin, C. E. 
Millar, J. O. Veatch, and R. L. Donahue.

"Soil Survey, Schoolcraft County, Michigan," 
U. S. D. A., Washington, D. C., Series 1932, 
No. 37, Sept. 1939, Z. C. Foster, /. O. Veatch, 
L. R. Schoenmann, R. E. Pasco, E. H. Hub
bard, and R. L. Donahue.

"Soil Survey, Kanabec County, Minnesota," 
U. S. D. A., Washington, D. C., Series 1933, 
No. 27, Aug. 1939, P. R. McMiller, Iver Ny- 
gard, Sam Hill, A. E. Shearin, C. S. Simmons.

"Soil Survey, the Lower Yellowstone Valley 
Area, Montana," U. S. D. A., Washington, 
D. C., Series. 1932, No. 38, Sept. 1939, Wil
liam DeYoung, F. K. Nunns, and L. H. Smith.

Crops
f  Ohio Experiment Station Bulletin 
611 entided, “Deficiency Symptoms of 
Greenhouse Flowering Crops,” by Alex 
Laurie and Arnold Wagner, details the 
visual symptoms of nutritional defi
ciencies for the more important green
house plants and should be of much 
value to growers in diagnosing and 
correcting these malnutritional disorders 
in time to save the affected crop. The 
symptoms exhibited by the plants 
studied and summarized in this publi
cation agreed in general with each other 
and with the symptoms noted by other 
investigators on other crops. The 
plants investigated were Begonia, Cal
ceolaria, Carnation, Chrysanthemum, 
Cineraria, Fuchsia, Gardenia, Gera
nium, Hydrangea, Poinsettia, Primula, 
Rose, Snapdragon, and Sweet Pea. The 
general nutrient deficiency symptoms 
studied relate to the following elements: 
nitrogen, phosphorus, potassium, mag
nesium, calcium, iron, manganese, sul
fur, and boron.

The authors state that “since these 
visual symptoms frequently develop 
long after retardation of growth has 
begun, it is very important that early 
diagnosis be made and corrective meas
ures taken. Although it is true that 
these measures may have their desired 
effect after striking symptoms have de
veloped, still it is advantageous to fore
stall serious stunting of growth by early 
observation.”

Following the trend of a few other 
State agricultural experiment stations in 
publishing journalistic periodicals on 
farm research is the newly instituted 
“Farm and Home Science,” the Utah
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Experiment Station Quarterly, Volume 
1, Number 1, of March 1940. This con
sists of 12 pages, replete with instruc
tive material to acquaint farm and 
home people of the progress being made 
at their experiment station, and to 
make available to them in non-tech- 
nical terms the results of this research. 
Director R. H. Walker and Editor 
Gladys L. Harrison state that while this 
publication is intended for the rural 
people, anyone interested in the work 
of the station may receive it.

"Kudzu, Its Value and Use in Alabama,” 
Agr. Exp. Sta., Auburn, Ala., Cir. 83, Dec. 
1939, D. G. Sturkje and J. C. Grimes.

"Report o f the Minister o f Agriculture for 
the Dominion of Canada for the Year Ended 
March 31, 1939," Ottawa, Ontario, Canada, 
1939.

"Division of Illustration Stations, Progress 
Report 1934 to 1938, Part 11, Manitoba, Sas
katchewan, Alberta, and British Columbia," 
Dept, o f Agr., Dom. Exp. Farms, Ottawa, On
tario, Can., 1939, J. C. Moynan.

"Fifty-second Annual Report 1938-39," Agr. 
Exp. Sta., Fort Collins, Colo., 1939.

"Dahlia Variety Test—1939," Agr. Exp. 
Sta., Experiment, Ga., Cir. 120, Dec. 1939, 
FI. L. Cochran, David D. Long, and Norman 
La Motte.

"Report on Agricultural Research for the 
Year Ending June 30, 1939, Part 1, Project Re
ports, Publications, Staff Financial Statement," 
Agr. Exp. Sta., Ames, Iowa, 1939.

"Report on Agricultural Research for the 
Year Ending June 30, 1939, Part 11, Iowa Corn 
Research Institute Fourth Annual Report," Agr. 
Exp. Sta., Ames, Iowa, 1939.

"1939 Iowa Corn Yield Test," Agr. Ext. 
Serv., Ames, Iowa, Bui. P2, Feb. 1940, Joe L. 
Robinson and Marcus S. Zuber.

"The Massachusetts Commercial Vegetable 
Grower,” Agr. Ext. Serv., Amherst, Mass., No. 
24, Mar. 1940.

"Reed Canary Grass for Meadows and Pas
tures," Agr. Ext. Serv., Univ. Farm. St. Paul, 
Minn., Ext. Bui. 137, Dec. 1939, A. C. Amy.

"Annual Report o f Cooperative Extension 
Work in Agriculture and Home Economics, 
Mississippi, 1938," Agr. Ext. Serv., State Col
lege, Miss., Ext. Bui. 105, Feb. 1939.

"Mississippi Farm Research," State College, 
Miss., Vol. 3, No. 3, Mar. 1940.

",Research in Agriculture, Work of the Agri
cultural Experiment Station During the Year 
Ending June 30, 1937," Agr. Exp. Sta., Co
lumbia, Mo., Bui. 413, Jan. 1940, F. B. Mum- 
ford and S. B. Shirty.

"The Sunrise Red Raspberry" Agr. Exp. 
Sta., New Brunswick, 74. J., Cir. 397, Sept. 
1939, Geo. M. Darrow and J. H. Clark•

"The Boron-Deficiency Disease o f Apple,"

Cornell Univ. Agr. Ext. Serv., Ithaca, N. Y., 
Bui. 428, Feb. 1940, A. B. Burrell.

"The Calcium Content o f the Foliage o f 
Forest Trees," Cornell Univ. Agr. Exp. Sta., 
Ithaca, N. Y., Memoir 228, Dec. 1939, Robert
F. Chandler, Jr.

"Selection, Care, and Planting of Nursery- 
grown Fruit Trees," Agr. Exp. Sta., Geneva, 
N. Y., Cir. 188, Jan. 1, 1940, H. B. Tukcy.

"Department o f Agriculture o f Oregon Bulle
tin,” St. Dept, o f Agr., Salem, Oreg., No. 99, 
Mar. 1940.

"Zinnia Field Trials, 1939," Agr. Exp. Sta., 
State College, Penn., Bui. 386, Dec. 1939, E. I. 
Wilde and Conrad B. Link.

"Cassava Industry in the Philippines," Com. 
o f the Philippines, Dept, o f Agr., 25482, 
Manila, P. I., 1939.

"The Coconut Industry in the Philippines," 
Com. of the Philippines, Dept, o f Agr., Manila, 
P. I., 25488, 1939.

"Tobacco Industry in the Philippines," Com. 
o f the Philippines, Dept, o f Agr., Manila, P. I.,
25478, 1939.

"Derris Industry in the Philippines," Com. 
of the Philippines, Dept, o f Agr., Manila, P. I., 
25477, 1939.

"Rice Industry in the Philippines,” Com. of 
the Philippines, Dept, o f Agr., Manila, P. I., 
25475, 1939.

"Mango Industry in the Philippines," Com. 
of the Philippines, Dept, o f Agr., Manila, P. I., 
25480, 1939.

"Peanut Industry in the Philippines," Com. 
o f the Philippines, Dept, o f Agr., Manila, P. I.,
25479, 1939.

"The Abaca Industry in the Philippines," 
Com. of the Philippines, Dept, o f Agr., Manila, 
P. I., 25487, 1939.

"The Minerals o f Wheat and Their Relation
ship to Human and Animal Nutrition," Agr. 
Exp. Sta., Logan, Utah, Cir. 113, Jan. 1940, 
J. E. Greaves.

"Department o f Agriculture-Immigration of 
Virginia," St. Dept, o f Agr., Richmond, Va., 
Bui. 379, Mar. 1940.

"Lespedeza Sericea and Other Perennial Les- 
pedezas for Forage and Soil Conservation," U. 
S. D. A., Washington, D. C., Cir. 534, Nov. 
1939, A. J. Pieters.

"The Annual Lespedezas as Forage and Soil- 
conserving Crops," U. S. D. A., Washington, 
D. C., Nov. 1939, Cir. 536, A. J. Pieters.

"Growing Buckwheat," U. S. D. A., Wash
ington, D. C., Farmers’ Bui. 1835, Nov. 1939, 
K. S. Quisenberry and J. W. Taylor.

"Crops Against the Wind on the Southern 
Great Plains," U. S. D. A., Washington, D. C., 
Farmers’ Bui. 1833, Dec. 1939, Glenn K. Rule.

"Forestry and Permanent Prosperity," U. S. 
D. A., Washington, D. C., Misc. Pub. 247, Dec. 
1939, R. F. Hammatt.

Econom ics 
State reports relating to fertilizer con

sumption from Illinois are becoming
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more and more interesting to the indus
try, in view of the fact that fertilizer 
tonnage has shown a marked increase 
during the past few years. For instance, 
the tonnage of mixed fertilizers in
creased from 12,024 tons in 1934 to an 
estimated total of 32,296 tons for 1939. 
Detailed records of changes in fertilizer 
consumption in Illinois are available by 
virtue of the fact that the Department 
of Agronomy at the University of Illi
nois has for some time been publishing 
data with respect to fertilizers sold in 
the State.

In 1939 the 2-12-6 was the leading 
analysis sold, representing 29.2% of the 
total, next in importance was 0-12-12, 
representing 10.1% of the total, fol
lowed by 3-12-12, 2-8-16, and 0-8-24. 
This is somewhat different than in 1934 
when, according to the report for that 
year, 2-12-2 was the leading grade,
4-8-6 was second, 2-12-6 was third, 
0-16-6 was fourth, and 0-12-12 was 
fifth on the list.

In 1939 there was a substantial ton
nage of fertilizer materials sold in addi
tion to the mixed goods previously 
noted. Total material sales amounted 
to 8,377 tons, making the total for all 
fertilizers not including rock phosphate 
40,673 tons which compares to 18,977 
tons in 1934. The sale of materials has 
not registered the same proportional 
increases that mixed fertilizers have. In 
1937, for instance, tonnage of materials 
sold was actually greater than in 1939, 
although total fertilizer sales were about
4,000 tons less. It appears, therefore, 
from the reports that die trend in the 
State is toward mixed goods rather than 
materials.

The weighted average analysis of the 
10 leading grades in 1939 was 1.9-12.0- 
9.6. According to the 1939 report, ni
trogen has remained fairly constant 
since 1935, with phosphates increasing 
from 11.2 units per ton to 12.0, and 
potash from 9.2 units to 9.6. Most of 
this increase has occurred since 1938. 
f  Like Illinois, Wisconsin is also in the 
early stages of development in the use 
of fertilizers. According to the Wis

consin Department of Agriculture Bul
letin No. 211 “Commercial Fertilizers— 
1940,” by Walter B. Griem, total fertili
zer sales in 1939 in Wisconsin amounted 
to 42,623 tons, slighdy less than in 1938 
but still considerably higher than the 
level prevailing during the twenties. In 
Wisconsin the leading single analysis of 
mixed fertilizer in 1939 was 2-12-6 with 
11,031 tons, followed by 3-12-12 with 
6,428 tons, and the next three leading 
analyses were 0-20-0,0-20-10, and 3-9-18.

It is extremely interesting to notice 
the changes that have taken place since 
1928 with respect to the complete fer
tilizers. In 1928 the leading five an
alyses represented 51% of the tonnage 
with 2-12-2 as the leading single an
alysis representing 29%. In 1939 the 
five leading analyses represented 85% 
of the total tonnage with 2-12-6 as the 
leading grade with 39% of the total, 
and 2-12-2 is no longer of importance. 
In the phosphate and potash fertilizer 
list 0-9-27 has shown a marked increase 
in importance, 0-12-12 has declined, 
0-14-14 has also declined, and 0-20-20 
has shown considerable increase, with
0-20-10 registering the greatest increase 
in tonnage of all phosphate and potash 
fertilizers.

"American-Egyptian Cotton, Utilization, 
Supplies, and Prices," Agr. Exp. Sta., Tucson, 
Ariz., Bui. 167, Jan. 1940, E. H. Pressley, Rod
ney Whitaker, and G. W. Barr.

"Summary of Shipments o f Fruit and Vege
tables from Hawaii to the Mainland, 1939,” 
Agr. Ext. Serv., Honolulu, Hawaii, Ext. Cir. 
35, Feb. 1940, Kenneth L. Hanson and Keni- 
chi Murata.

"Report o f Analysis o f Commercial Fertili
zers, Season 1938-39," St. Dept, o f Agr. & lm., 
Baton Rouge, La.
, "Michigan Tax Trends as Related to Agri
culture," Agr. Exp. Sta., East Lansing, Mich., 
Sp. Bui. 301, Feb. 1940, Denzel C. Cline.

"Report o f Analyses of Commercial Fertili
zers and Fertilizer Materials, 1939," St. Dept, 
of Agr., State College, Miss.

"Farm Adjustments in Montana, Study of 
Area IV: Its Past, Present, and Future," Agr. 
Exp. Sta., Bozeman, Mont., Bui. 377, Jan. 
1940, Marion Clawson, M. H. Saunderson, and 
Neil W. Johnson.

"South Dakota Agricultural Statistics, An
nual Report, 1938," St. Dept, o f Agr., Sioux 
Falls, S. Da\., 1939.

"Range Resources o f Rich County, Utah,"
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Agr. Exp. Sta., Logan, Utah, Bui. 291, Mar. 
1940, L. A. Stoddart.

"1940 Agricultural Conservation Program 
Bulletin," U. S. D. A., AAA, Washington, D.
C., ACP-1940, Jan. 25, 1940.

",Report o f the Associate Administrator o f 
the Agricultural Adjustment Administration, 
in Charge o f the Division o f Marketing and 
Marketing Agreements, and the President of 
the Federal Surplus Commodities Corporation, 
1939," U. S. D. A., Washington, D. C., 190094, 
Oct. 31, 1939.

"First Annual Report o f the Manager o f the 
Federal Crop Insurance Corporations, 1939," 
U. S. D. A., Washington, D. C., 186584, Sept. 
13, 1939.

"Report o f Federal Surplus Commodities 
Corporation for the Fiscal Year 1939," U. S.
D. A., Washington, D. C., 190097, Oct. 31,
1939.

"Report o f the Chief o f the Commodity Ex
change Administration, 1939," U. S. D. A., 
Washington, D. C., 190119, Sept. 25, 1939.

"Report o f the Chief o f the Sugar Division, 
1939," U. S. D. A., Washington, D. C., 190096, 
Nov. 1, 1939.

"The Farm Outlook," U. S. D. A., Wash
ington, D. C., Misc. Pub. 379, 1939.

"Statistics on Cotton and Related Data," 
U. S. D. A., Washington, D. C., Dec. 1939.

",Agricultural Marketing Service, Organiza
tion and Functions," U. S. D. A., Washington, 
D. C., Mar. 1940.

"Georgia Handbook., 1940 Agricultural Con
servation Program," U. S. D. A., AAA, Wash
ington, D. C., SRB-401-Ga., Jan. 1940.

"Louisiana Handbook, 1940 Agricultural 
Conservation Program,” U. S. D. A., AAA, 
Washington, D. C., SRB-401-La., Jan. 1940.

"Mississippi Handbook, 1940 Agricultural 
Conservation Program," U. S. D. A., AAA, 
Washington, D. C., SRB-401-Miss., Jan. 1940.

"Oklahoma Handbook• 1940 Agricultural 
Conservation Program," U. S. D. A., AAA,

Washington, D. C., SRB-401-Okla., Jan. 1940.
"South Carolina Handbook, 1940 Agricul

tural Conservation Program," U. S. D. A., 
AAA, Washington, D. C., SRB-401-S. C., Jan.
1940.

"Texas Handbook, 1940 Agricultural Con
servation Program," U. S. D. A., AAA, Wash
ington, D. C., SR.B-401-Tex., Jan. 1940.

"Here’s the 1940 Agricultural Conservation 
Program for Connecticut’’ U. S. D. A., AAA, 
Washington D. C., NER-410-Conn., Dec. 5, 
1939.

"Here’s the 1940 Agricultural Conservation 
Program for Maine," U. S. D. A., AAA, Wash
ington, D. C., NER-410-Maine, Dec. 5, 1939.

"Here's the 1940 Agricultural Conservation 
Program for Massachusetts’’ U. S. D. A., AAA, 
Washington, D. C., NER-410-Mass., Dec. 5, 
1939.

"Here’s the 1940 Agricultural Conservation 
Program for New Hampshire," U. S. D. A., 
AAA, Washington, D. C., NER-410-N. H., 
Dec. 5, 1939.

"Here’s the 1940 Agricultural Conservation 
Program for New Jersey," U. S. D. A., AAA, 
Washington, D. C., NER-410-N. J., Dec. 5, 
1939.

"Here’s the 1940 Agricultural Conservation 
Program for New York," U- S. D. A., AAA, 
Washington, D. C., NER-410-N. Y., Dec. 21, 
1939.

"Here’s the 1940 A,rricultural Conservation 
Program for Pennsylvania," U. S. D. A., AAA, 
Washington, D. C., NER-410-Pa., Dec. 5,1939.

",Here’s the 1940 Agricultural Conservation 
Program for Rhode Island," U. S. D. A., AAA, 
Washington, D. C., NER-410-R. 1., Dec. 5, 
1939.

"Here’s the 1940 Agricultural Conservation 
Program for Vermont," U. S. D. A., AAA, 
Washington, D. C., NER-410-Vt., Dec. 1939.

"Land Saving Plants . . . for Conservation 
in the Pacific Southwest," U. S. D. A., Wash
ington, D. C., SCS, Reg. 10, Nov. 1939.

W hy Are Corn Belt Soils Becoming Low in 
Available Potash?

(From page 18)

amount of potash and producing good 
crop yields, with residues and manures 
returned, show a marked deficiency 
now in their supply of available potash.

The 100 years of crop production, 
with an accepted system of rotation and 
moderate fertilization, on the very pro

ductive soils of the Corn Belt, are draw
ing to a close. The next century will 
require the addition of more available 
potash as well as other plant foods, be
cause the insoluble store in the soil will 
not become available fast enough.
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To supply information on agricultural research and practice in other countries, brief abstracts of 
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fundamental interest are included, although the publications may contain other articles and reviews.

Die Ernahrung der Pflanze, 
Vol. 36, No. 1, January 1940

R e s u l t s  o f  t h e  L o n g -t i m e  F e r t i l i z e r  
E x p e r i m e n t  o n  t h e  E x p e r i m e n t a l  
F ie l d  o f  t h e  A g r ic u l t u r a l  E x p e r i 
m e n t  S t a t io n  a t  B e r l i n - L i c h t e r - 
f e l d e . By A. Jacob and R. Gottwicf^.
Nine years’ results of a potash fer

tilization experiment are summarized 
and the data for the first 7 years given 
in some detail. There were five series 
of five plots each. One plot was un
fertilized and another received nitrogen 
and phosphoric acid only in each series. 
The other three plots received a com
plete fertilizer. In one series, three dif
ferent times of potash application were 
compared; in the second, different rates 
of potash application in the form of 
sulphate of potash-magnesia; in the 
third series, three different rates of pot
ash in the form of muriate of potash; in 
series four, sulphate of potash, muriate 
of potash, and sulphate of potash-mag- 
nesia, applied to supply equal amounts 
of potash, were compared; and in series 
five, kainit, muriate of potash, and sul
phate of potash-magnesia were com
pared. Crops were grown in rotation 
on each series, with fertilization varied 
to suit the crop.

Considering the results of the work, 
the time of potash application series 
showed that on wheat and turnips, best 
results were obtained when the potash 
was applied four weeks prior to seeding. 
For the other crops grown, equally 
good or better results were produced by 
application at seeding time. Top-dress
ing usually was not so good as the 
earlier applications. The rate of appli

cation series showed that best results 
usually were obtained by applications 
of 110-145 pounds K sO per acre, which 
was the medium rate. The crop grown 
and seasonal conditions caused consid
erable variation in yields, with the root 
crops usually giving best yields with 
higher potash applications. Comparing 
the various potash carriers showed an 
advantage for sulphate of potash-mag
nesia in most cases. This is said to be 
due to the marked deficiency of mag
nesium in the soils at the experiment 
station. The yield of potatoes was 
sometimes highest with kainit, but dry 
matter yield was usually higher with 
other carriers of potash, showing that 
the kainit increased the water content 
of the tubers. Yield of starch was al
ways highest with sulphate of potash- 
magnesia. In general, yields on the un
fertilized plots, or on those receiving 
only nitrogen and phosphoric acid, 
tended to decrease as the experiment 
continued.

The crops were analyzed for nitro
gen, phosphorus, potassium, sodium, 
calcium, and magnesium contents. The 
potassium content of grain and of 
lupines was not influenced to any extent 
by potash fertilization. The potassium 
in the root crops and in the straw, 
vines, and tops of all crops usually was 
increased by potash fertilization. Pot
ash fertilization tended to decrease 
slightly the nitrogen content of the 
crops. Phosphorus and sodium in the 
crops were not materially influenced by 
potash fertilization, except that the so
dium content of turnip roots and tops 
was increased by application of potash 
fertilizers containing sodium chloride.

3 4
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The calcium content of the tops of root 
crops, but not the roots, was decreased 
by potash applications. The calcium 
content of other crops was unaffected. 
The magnesium content of the crops 
was not greatly influenced, except occa
sionally increased by the use of mag
nesium-containing carriers.

The removals of nitrogen, phosphoric 
acid, and potash in kilograms per hec
tare were calculated for all treatments 
and crops. These show considerable 
variation depending on yield, treatment, 
and composition of crop. The large 
removals by turnips, sugar beets, and 
potatoes are very noticeable. A nutrient 
balance sheet for the three plant foods 
was calculated, balancing the nitrogen, 
phosphoric acid, and potash added dur
ing a 7-year period against the removals 
of these nutrients by the crops. These 
figures show that in spite of the heavy 
fertilization, nitrogen and potash usually 
showed a negative balance. The nitro
gen balance would be improved some 
by atmospheric nitrogen fixed by the 
nodules on the legumes grown, and by 
non-symbiotic fixation, which was not 
determined or allowed for. The nega
tive balance for potash was due to the 
increased yields brought about by the 
potash fertilization removing more pot
ash than was added in the fertilizer. 
No manure or crop residues were added 
to the soil during the experiment, and 
the potash returned to the soil in this 
way under normal conditions would 
about balance the potash account, ac
cording to the authors. The phosphoric 
acid balance was positive, except where 
none was applied. This is due to the 
relatively low removal of this nutrient 
by the crop.

S o i l  T e s t in g  a s a  G u id e  t o  F e r t i l i z e r

U sa g e  i n  S i l e s i a .

This is an abstract of two articles by 
Dr.- Leibrandt dealing with the nutrient 
status of Silesian soils and its relation
ship to fertilizer usage. A large num
ber of soil tests made by government 
and private agencies over a period of 
years by the Neubauer and Niklas

methods have shown that 51% of the 
soils are poor in available potash and 
72% poor in phosphoric acid. This 
shows that more mineral fertilizers are 
needed to build up the soil to the point 
where high yields can be obtained. It 
is considered that soils with 15 mg or 
less K 20  are poor in potash, those with 
15-26 mg moderately well supplied, and 
those with more than 26 mg well sup
plied. The same relative levels for P20 5 
are 0-4 ms:, 4-7 mg, and 7-f- mg respec
tively. The figures refer to the Neu
bauer method.

The author also gives the phosphoric 
acid and potash removals for a number 
of crops at two levels of yield. He says 
that fertilizer usage should be based on 
the removals by the crops, making al
lowance for manure additions. If the 
soil test shows a low content of nutri
ents, extra amounts of them should be 
supplied to build up the soil to a point 
where good yields can be obtained and 
nitrogen fertilizers efficiently utilized. 
For small grains, the Neubauer figures 
should be 25 mg K aO and 6 mg P2Os, 
while for the hoed crops, the figures 
should be 30 mg and 8 mg respectively. 
For every mg the soil tests below these 
values, 27 pounds per acre of the actual 
nutrient should be applied. The defi
ciency may be made up over a period 
of several years, depending on economic 
and agronomic factors.

P o t a s h  A b s o r p t io n  a n d  W a t e r  E c o n 
o m y  in  A p p l e  T r e e s .

Experimental work on the influence 
of potash fertilization on water relation
ships in apple trees conducted at the 
Long Ashton Experiment Station in 
England is summarized. Leader shoots 
were taken from mature trees, some of 
which had received a complete fertilizer, 
and others a fertilizer lacking potash, at 
two locations. The shoots on the trees 
with potash were much longer, had 
more leaves, greater total and average 
leaf area, fewer stomata, and greater 
water conductivity. On the potash-fer
tilized trees, the superior ability of the 
shoots to conduct water and the fewer
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stomatal openings on the leaves on these 
shoots indicate a more efficient water 
economy of the trees. This is thought 
to be a reason for potash-fertilized trees 
being better able to withstand drought 
conditions. The reviewer also calls at
tention to the work of other investiga
tors, which showed that plants fertilized 
with potash had a lower water require
ment than plants lacking this nutrient.

T h e  U s e  o f  Q u i c k  M e t h o d s  f o r  t h e  
D e t e r m in a t io n  o f  t h e  N u t r i e n t  
C o n t e n t s  o f  S o il s  in  t h e  U n it e d  
S t a t e s .

A summary has- been made of the 
soil-testing survey conducted by H. R. 
Smalley and published in the American 
Fertilizer for February 1938. This sur
vey showed a number of fertilizer com
panies were using quick tests to help 
determine the fertilizer needs of soils, 
although the limitations of such tests 
were recognized. In most cases, the 
desirability of the State experiment sta
tion conducting more testing work was 
expressed.

Annales Agronomiques,
Vol. 9, No. 6, 

November-December 1939
T h e  R o l e  o f  S o i l  A n a l y s is  i n  F e r t i l i 

z a t io n  A c c o r d in g  t o  S t a t is t ic s  o f  
S o il s  A n a l y z e d  b y  t h e  A g r o n o m ic  
S t a t io n s . By G. Barbier, France.

The results of testing soil samples sent 
in to 10 experiment stations in France 
are summarized and critically examined 
by the author to see whether the tests 
apparently have been of aid to farmers 
in telling them what was wrong with 
their soils. The soils are tested for avail
able phosphoric acid by the Schloesing 
dilute nitric acid method or, on cal
careous soils, by the 2% citric acid 
method, and for potash by the Schloes
ing exchangeable potash method. The 
soils then were grouped into five classes 
based on the plant food present. Soils 
with less than 12 ppm P20 5 or K 20  
were classed as very poor in the respec
tive nutrient, those with 12-20 ppm as

poor, those with 20-32 ppm P2Os or 
20-30 ppm K 20  as intermediate, those 
with 32-50 ppm P20 6 or 30-45 ppm 
K 20  as rich, and those with more than 
these upper limits as very rich in the 
nutrients.

Combining the two lower groups as 
poor and the two upper as rich, the 
figures show that 67.9% of the soils 
tested were poor in phosphoric acid, 
11.6% were intermediate, and 20.5% 
were rich. In potash, 58.4% of the sam
ples were poor, 21.5% were intermedi
ate, and 20.1% were rich. It might be 
noted that the variation in phosphate 
content was greater, more samples test
ing very poor and very rich in phos
phate than was the case for potash. 
Considering both the phosphoric acid 
and potash, 76.2% of the samples were 
poor in both, 4.8% were intermediate, 
and 28.5% were rich in both nutrients.

It will be noticed that very few of the 
soils tested fell in the intermediate 
group, and the majority were within the 
poor groups. In all probability this is 
due to the fact that the samples tested 
were from farmers who were not satis
fied with the yields they had been get
ting from their soils. The tests indicate 
that the reason most of the soils had not 
been producing satisfactorily was a lack 
of phosphate or potash or both. The 
tests cannot be considered as giving a 
true picture of the fertility condition of 
the soils of France. The author feels, 
however, that the tests have been valu
able in showing farmers why their fields 
have not been producing properly. It is 
concluded that soil analysis for avail
able nutrients furnishes a good guide 
for the fertilization of soils, except for 
calcareous soils, on which further work 
is needed before placing too much re
liance on the tests now being used.

E x p e r i m e n t  o n  t h e  D e t e r m in a t io n

o f  t h e  Q u a n t it ie s  o f  W a t e r  N e c e s 
s a r y  f o r  a  C u l t iv a t e d  F ie l d  B a sed

o n  M e t e o r o l o g ic a l  D a t a . By L. A.
Reiss, Rehovoth, Palestine.

It is stated that irrigation should sup
ply only the water lost by evaporation
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from the surface of the soil and by 
transpiration by plants growing on the 
soil. Supplying more water is wasteful, 
and less is likely to depress crop yield. 
To determine how*much water to apply 
to meet this condition, the author meas
ures evaporation from a surface of water 
by a Piche evaporimeter. Since evapo
ration from the soil will not be as great 
as from a free body of water, less than 
the amount lost by the evaporimeter 
need be applied. The author has found 
that only 50-60% of the Piche value is 
necessary. On this basis he uses a for
mula to calculate how much irrigation 
water should be applied. This formula 
is H = P  x i, where H  is the water to 
apply, P the Piche evaporimeter read

ing, and i a  factor, usually between .5 
and .7. The Piche reading and the 
water applied should be in the same 
units of depth and time. The exact 
factor to use will have to be determined 
by experience, and will vary with soil, 
crop, and other conditions. The appli
cation of the formula presupposes that 
the soil is in a good condition so far as 
water supply is concerned. If the water 
is below optimum, enough should be 
given to bring the supply to a good 
point, and then the formula applied 
from that point. Overirrigation cannot 
be depended upon to reduce subsequent 
need of water, as the extra amount sup
plied is soon lost.

British Columbia Uses Boron for Fruit
(From page 11)

than the soil application. The ma
terial mixed satisfactorily with lead 
arsenate, but formed a heavy precipi
tate with lime sulphur.

In British Columbia the soil applica
tion method has been recommended 
and has been used almost exclusively. 
The boron compound is broadcast on 
the soil around the tree either by hand 
or with a hand grass seeder. In using 
the seeder the material is first screened 
through a wire mesh to remove any 
lumps. It has not been found necessary 
to work the material into the soil. Fine 
granular boric acid has been most com
monly used, and the rates of application 
have been one-half pound per mature 
apple tree when placed 35 feet apart, or 
30 pounds per acre. The material may 
be applied at any time during the year, 
but it takes at least a month before it 
becomes effective. For example, spring 
application did not prevent drought 
spot in the current season’s crop, and 
late fall applications did not prevent 
die back the following spring.

R esu lts . The extensive use of boron 
applications to orchard soils where these 
disorders were severe makes available

reliable results as to the efficacy of the 
treatment. The method was recom
mended in 1936, and in that year it is 
estimated that 7,000 acres were treated, 
and in 1937 an additional 7,000 acres. 
This single treatment has effectively 
prevented a recurrence of disease, and

F ig . 9 .— D rought spot on p ear.
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F ig . 1 0 .“ "D ie b a ck  on p ear.

the trees have returned to normal health 
and vigor.

The specific effect on crop increase is 
difficult to determine, owing to the in
fluence of many factors that vary from 
year to year, but in apple the average 
annual production for the 3 years sub
sequent to treatment has been approxi
mately 1,000,000 boxes higher than for 
the 3 years immediately previous. No 
toxic effects whatever have been noted 
on any tree, and no material injury has 
occurred on any of the cover crops used. 
The yellow condition of alfalfa foliage, 
which was characteristic of this cover 
crop in all affected orchards, has been 
entirely eliminated.

Future Treatments. The ques
tion as to how long a single treatment 
will be effective can be determined only 
by experiment. In British Columbia, 
experimental soil applications were first 
made in 1935, and a limited number of 
trees were treated at the one-half pound 
per tree late. These, though severely dis
eased when the treatments were made, 
have now produced four healthy crops. 
Other experimental applications were 
made in 1936, and 1,000 trees so treated 
have produced three healthy crops, ex
cept for one limb of one tree where 
some drought spot and corky core were 
found in the 1939 crop. In observations 
made in orchards treated by growers 
in 1936, a few diseased apples were 
found in the 1939 crop. The 1939 
chemical analyses of tree tissues regu
larly indicated an ample supply of boron 
in the 1936 treated trees, though in ex
ceptional cases the content was danger
ously low. Soil analyses have indicated 
in all cases a higher content than that 
of untreated native soils of the district. 
On the basis of these experiments and 
observations, it is concluded that a 
small amount of disease might be ex
pected in the 1940 crop on trees treated 
in 1936. To prevent this possibility, 
growers have been advised that these 
trees should now receive a second ap
plication.

Cottonseed Meal
(A Boo\ Review)

Cottonseed has become an important 
part of the large agricultural industry 
of growing cotton. At one time con
sidered a troublesome and bulky waste 
from the ginnery, it is now a source of 
income to the cotton grower. The in
teresting and significant story of cotton
seed and what it can mean to the South 
and the nation as a whole is told by 
Robert S. Curtis in his book, “Cotton

seed Meal,” (The Robert S. Curtis Pub
lishing Company, Raleigh, N. C., 1938. 
$5.00).

As the name of the book implies, 
principal attention is given to the meal, 
but all factors concerned with cotton
seed are included, as background. The 
history of the development of the use 
of cottonseed first as a fertilizer and 
more recently as a feed, is traced. When
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the demand for cottonseed oil resulted 
in the meal as a by-product, the easiest 
thing to do with the meal was put it 
back on the land as a fertilizer. As a 
plant-food carrier, principally of nitro
gen, it enjoys a high repute and gives 
good results. However, the meal is 
much more valuable as food for live
stock.

There has been some prejudice 
against cottonseed meal as a feed due to 
bad effects on animals when fed in large 
quantities. At first this was thought 
to be due to harmful substances con
tained in the meal. Experimental work 
has shown, however, that the difficulty 
is really due to an unbalanced ration 
not supplying vitamines and proper 
nutrients when the animals do not have 
a sufficient variety in the diet. One
sided feeding with other concentrates 
will produce similar results. The author

shows that when properly supple
mented with other feeds, cottonseed 
meal is a very good concentrate. A 
large portion of the book is devoted to 
this phase of the subject.

The increased production of livestock 
is being stressed in programs to build 
a sounder and more prosperous agricul
ture in the South. Professor Curtis 
shows how, by properly feeding live
stock with cottonseed meal and other 
feeds produced on the farm, carefully 
conserving the manure, and applying it 
to the land, the farmer would have a 
broader source of income and maintain 
the fertility of this soil. The great 
amount of practical information on the 
most efficient use of cottonseed meal 
and the completeness with which the 
author has gone into the subject make 
this book of value to practical farmers, 
students and research workers.

Tobacco Production Benefits by Research
(From page 13)

75 per cent effective, and the fumiga
tion method, termed 100 per cent effec
tive. In fumigation for control, Benzol 
and Paradichlorobenzene (PD B) are 
employed.

The program of the test farm has not 
only been to search for control methods 
to combat diseases, pests, and to find 
disease-resistant varieties of tobacco, but 
includes research to determine the best 
cultural methods, better methods of ap
plying fertilizers, crop rotations, va
rieties, and better curing methods.

Numerous experiments are being con
ducted to determine the most econom
ical application of fertilizer. Findings 
in three of the more important projects, 
listed in the biennial research report of 
the farm, are as follows:

Sources of Nitrogen for Tobacco—A 
number of sources of nitrogen have been 
used in crop tests, and efforts have been 
made to measure the relative differences. 
Soybean meal has been one of the few

organic sources which have shown up 
reasonably well. If and when this prod
uct can be bought cheaply enough to be 
used as a fertilizer, the indications are 
it will be very satisfactory. While there 
may not be such marked differences be
tween sources of nitrogen, at the same 
time it certainly seems worth while to 
use more than one source of nitrogen 
for compiling or mixing a tobacco fer
tilizer.

Sources and Amounts of Potash— 
Several sources of potash have been used 
during the past few years in experi
mental work, and recently the rate has 
been more widely varied than hereto
fore through a series of plats where 
from 30 to 300 pounds of K 20  per 
acre were applied. The results very 
definitely indicate that considerably 
more potash, than has been applied in 
the past, could be used. Both yield and 
quality have been progressively im
proved up to around 250 pounds of K zO
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per acre, with the indication that the 
curve of improvement would straighten 
out above that point. Apparently there 
is not so much difference between the 
sources of potash, provided that too 
much chlorine is not available. On 
some soils more than 20 pounds of 
chlorine per acre appeared to injure 
both quality and yield, while on stiffer 
soils 30 pounds could be used with 
safety. There are some indications that 
where high potash is used, the sulphur 
trioxide ( S 0 3) may be increased.

Fertilizer Tests With Calcium, Mag
nesium, Sulphur, and Chlorine—Small 
amounts of magnesia (20 to 30 pounds 
per acre) appear to benefit both yield 
and quality on the majority of soils, 
even on new land which has just been 
cleared. Little can be said at present 
as to the proper amount of sulphur that 
is necessary for the best result. There 
are indications that very heavy amounts 
of S 0 3 have a tendency to darken the 
color of the cured leaf. The point 
of change has not been definitely de
termined. In regard to chlorine, ap
parently there is no question that 
large amounts of chlorine injure the 
growth and influence unfavorably the 
burning quality of the cured leaf. On 
the other hand, small amounts of chlo
rine, 20 to 30 pounds per acre, seem 
to give slightly better texture and larger 
yields.

At present, tobacco-curing experi
ments are being conducted at the farm 
using wood, coal, oil, and electricity in 
an effort to determine the economic 
value of each fuel as well as the curing 
qualities of the fuel.

The modest and dominating figure 
behind the tobacco research scene and 
the successful experimentations at the 
test farm is E. G. Moss, who has de
voted 28 years of his life to bettering 
the lot of the tobacco grower. He has 
been assistant director in charge of the 
Tobacco Station since it was founded 
in 1912 and also holds the position of 
senior agronomist of the U. S. Depart
ment of Agriculture. His knowledge 
of tobacco diseases and problems is not

only known and appreciated by virtu
ally every North Carolina leaf producer, 
but has brought him international rec
ognition.

Moss assisted in the establishment of 
the test farm which was purchased by 
the North Carolina Department of 
Agriculture when the late R. W. Scott, 
father of Commissioner of Agriculture 
W. Kerr Scott, was chairman of the 
State Board of Agriculture’s test farm 
committee. Other prominent research- 
minded individuals “fathering” the cre
ation of the tobacco station were Dr. 
B. W. Kilgore, then director of the 
North Carolina Experiment Station and 
now State chemist; W. E. Hern of the 
U. S. Department of Agriculture, Bu
reau of Soils; the late Major W. A. 
Graham, then commissioner of Agri
culture, the late John Webb and R. W. 
Lassiter of Oxford. At the time of its 
founding, the station was the only one 
in the United States devoted exclusively 
to tobacco work.

A  Cooperative Program

From the beginning, the North Caro
lina Department of Agriculture and the 
U. S. Department of Agriculture have 
conducted the tobacco research cooper
atively, and in later years the North 
Carolina Experiment Station, joined in 
the program.

From a modestly equipped tobacco 
research center, the Oxford farm has 
enjoyed steady growth and increasing 
prestige, and this summer a new 37- 
room office and laboratory building and 
greenhouses, constructed with an $80,- 
000 Federal appropriation, were dedi
cated. The buildings will be used by 
workers in the Bureaus of Plant Indus
try and Entomology and Plant Quaran
tine and also by Assistant Director Moss 
and specialists in the State work. In
cidentally, the completion of the new 
structure will give research men ap
proximately five times more space for 
tobacco-insect and disease-control lab
oratory projects.
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Ladino Clover “Sells” Itself
(From page 16)

died more easily as grazing than for 
mowing. Usually by the fourth season 
grasses come in to form a mixed stand, 
and Ladino may go out and be replaced 
by grasses or natural pasture clover de
pending on fertility and other condi
tions. A field on the Sturtevant farm, 
Halifax, has survived 8 years, and the 
Ladino is still productive. This stand 
each year has been first cut for hay and 
then pastured to furnish valuable mid
season grazing.

In order to produce its heavy yield, 
liberal feeding of the crop is important. 
If adequate manure, lime, and super
phosphate have been added in fitting 
the soil to establish well the initial 
clover seeding, then annual feeding of 
the subsequent Ladino stand may be 
accomplished by top-dressing. This is 
possible largely because of the surface 
feeding habit of its runners.

A treatment found desirable for La
dino in this State is a mixture of about 
250 pounds each of muriate of potash 
and of 20 per cent superphosphate (or 
its equivalent) to the acre. This is ap
plied annually as top-dressing. This 
treatment has been followed on the 
Sturtevant field in addition to a light 
dressing of manure.

Field tests of varying amounts of 
phosphorus and potash applied as top- 
dressing for Ladino indicate a response 
especially to high amounts of potash on 
Massachusetts soils. In these tests the 
response in most cases was decidedly 
greater from potash than from super
phosphate, but the response was slightly 
best from applying both these items. A 
300-pound rate of muriate of potash 
(60 per cent) seemed optimum for an
nual application, whereas a 150-pound

“Hello. Is this the beauty shop?” 
“Yes, sir.”
“Send one over, will you?”

rate failed to show as marked response. 
The addition of superphosphate (20 
per cent) at 200- to 300-pound rates was 
beneficial if applied along with potash.

Ladino has not proved of value as a 
clover for permanent pasture sods. In 
this respect undoubtedly the smaller 
strains seem superior largely because of 
their ability to survive under close graz
ing practice. The chief value gained 
from Ladino comes in the early stages 
of a seeding, and for this reason the 
seed is included in mixtures seeded pri
marily for grazing use. As a grazing 
crop for intensive management and 
feeding of dairy cows to save on grain, 
it seems to have no equal in this region.

As the Ladino plants disappear, a na
tive turf volunteers to take its place, the 
nature of which is largely characteristic 
of the particular soil and of the fer
tility supplied. Because of the liberal 
mineral fertilization recommended for 
the Ladino crop, ideal conditions in this 
respect have been provided for a natural 
clover and blue grass sod to develop. 
Moreover, it seems fair to state that this 
latter sod results from no direct ex
pense to it, since the treatment costs 
may be amply repaid by the Ladino 
crops which precede.

While top-dressing is a method of 
improving pasture sods which may ap
ply in many cases, yet seeding Ladino 
is another means of increasing the sup
ply of pasture feed. To plow (or bog 
disk) successive areas which can be 
worked to supply intensive grazing 
from Ladino for the milking herd, with 
a resultant sod suitable for young stock 
and dry cows, is one method of pro
ducing pasture feed which interests 
dairymen in Massachusetts.

“Why do you call your boy friend 
‘Pilgrim’?”

“Because every time he calls he makes 
a little progress.”
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Potash Helps Cotton
(From page 7)

usually resulted from the use of 8 per susceptible Coker 100 and Half and
cent potash in the fertilizer. Half varieties of cotton resulted in de-

Use of potash fertilizer on the wilt- creases of 9 to 20 per cent in the num
b e r s  o f  w ilted 
plants (Table 1). 
Only relatively 
few plants wilted 
in the 7 wilt-resist
ant varieties of cot
ton, so only small 
differences in per
centages of wilted 
plants could be ex
pected from the 
use of potash fer
tilizer. However, 
use of potash fer
tilizer resulted in a 
decrease of wilted 
plants in 6 of the 
7 varieties.

F ig . 3 .^ —C en tral two row s show severe sym ptom s o f  potash d eficiency asso- H p r r p T f P t  i n
e lated  w ith F n sarin m  w ilt in  5 2 %  o f  th e  C oker 1 0 0  and H alf and H a lf C t l C d S C S  i n
co tto n  trea ted  w ith 6 -8 *0  fe r t i lis e r . In  co n trast to  these cen ter row s, p e r c e n t a g e s  o f
n early  n o rm al T o o le  (P e r r y )  in  th e  row on the le f t  and M iller 6 1 0  co tto n  . ,  , ,
in  th e  row  on th e  righ t resu lted  fro m  treatm en t w ith 6-8-4 fe r t i lis e r . Wilted plants are

T a b l e  1.— C o t t o n  Y i e l d  I n c r e a s e d  a n d  W i l t  D e c r e a s e d  b y  P o t a s h ;  A v e r a g e  o f
1937, 1938, 1939

Variety

6-8-0 6-8-4 6-8-8

Per cent 
of plants

Yield
per

acre*

Per cent 
of plants

Yield
per

acre*

Per cent 
of plants

Yield
per

acre*
Wilted

Show
ing

potash
defi

ciency

Wilted

Show
ing

potash
defi

ciency

Wilted

Show
ing

potash
defi

ciency

Coker 100**................. 17.7 43 534 10.8 15 722 8 .2 4 871
Half and Half**......... 33.2 40 482 23.3 15 684 13.1 8 731
Clevewilt 6 ................... 0 .6 26 685 1.1 13 861 1.3 3 912
Cook 144—6 8 ................ 1.2 42 619 1.7 15 816 0 .8 4 937
Cook 307 (Rhyne). . . 1.4 29 686 1.4 6 888 0 .6 3 876
Dixie Triumph 25-12. 1.8 37 708 0 .7 24 848 1.1 fe 6 932
Dixie 14 -5 -2 ............... 3 .7 33 668 1.6 12 833 1.8 3 922
Dixie Triumph 8 5 .. .  . 1 .9 36 672 1.3 13 845 0 .7 3 895
Miller 610.................... 3 .3 32 670 1.6 11 928 1.6 2 955

* Yields are recorded as pounds of seed cotton per acre.
** Wilt-susceptible varieties; other 7 varieties are wilt-resistant.



A pril 1940 43

explained on the basis that Fusarium 
vasinfectum, the fungus that causes cot
ton wilt, is a facultative parasite that 
damages weak plants more than it dam
ages strong plants. Thus, it usually 
caused its maximum damage in the 
plants starving from lack of potash, but 
was less destructive in the plants with 
adequate potash.

The experiments and observations on 
commercial fields showed that potash 
greatly reduced the severity of wilt and 
rust on cotton. On the average, the use 
of 24 lb. of potash per acre increased 
the yield of susceptible varieties 38 per 
cent and of the resistant varieties 28 per 
cent. Where 48 lb. of potash per acre

were used, the yield of susceptible va
rieties was increased 58 per cent and 
the yield of resistant varieties, 37 per 
cent.

Fortunately, Fusarium wilt is not yet 
very destructive in most fields in east 
Texas, but there is no apparent reason 
why it should not continue to become 
increasingly destructive. If farmers will 
practice crop rotation soon, use wilt- 
resistant varieties of cotton, and apply 
adequate amounts of potash fertilizer, 
they can greatly increase their yields of 
cotton, and also delay for many years 
the time when Fusarium wilt will seri
ously decrease the yields of cotton in 
most of their fields.

How Shall We Fertilize Vegetable Crops?
(From page 22)

more, why should we apply so much 
quickly available plant food when we 
use chemicals? We never did it with 
manure, and we haven’t gotten any 
better yields than we did with manure.

Row applications of any kind are con
ducive to poor distribution of plant 
food over a period of years. If the fer
tilizer was all used by the crop it would 
not matter, but we build a residue 
which is going to make good and poor 
spots in the field. Row application of 
fertilizer certainly does not lend itself 
to uniform growth in a rotation where 
heavy applications are made only once 
in 3 or 4 years. It reminds me of an 
alfalfa field I saw last spring in which 
the growth was good in regular 20-inch 
bands across the field interspersed with 
2-foot bands on which very little alfalfa 
had started. Two years before, this 
field had been in melons for which the 
fertilizer had been placed under the 
row.

What seems to be even a greater ob
jection to this surface application of 
fertilizer is the lack of penetration of 
phosphoric acid and lime. The phos
phoric acid ties up in the soil before

the surface soil is again turned under, 
and the lime has been neutralized and is 
no longer capable of correcting acidity 
when it is turned under. As a result 
our subsoils become poor media for 
root growth. Good crops can only be 
grown with healthy, vigorous roots. 
Now we find after years of applying 
fertilizer on the surface, that we have 
to use costly methods of subsoil condi
tioning to make our soils productive.

Need for Lime
Unfortunately less than 25 per cent of 

the farms in New Jersey have sufficient 
lime to grow good yields of vegetable 
crops. This probably is also true for 
the coastal plains States and other re
gions having humid climates. Phos
phoric acid only becomes sufficiently 
mobile and thereby available to plants 
if there is sufficient lime in the soil to 
prevent aluminum and iron from com
ing into solution. As a result of con
tinuous fertilization with chemical fer
tilizers carrying appreciable quantities 
of phosphoric acid and insufficient lime, 
there has been built up or accumulated 
an appreciable quantity of phosphoric
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acid for future use. This however is 
largely in the surface soil. The addition 
of lime to such a soil will gradually 
release this stored phosphoric acid for 
plant growth.

A series of plots were established on 
a strongly acid soil to determine the 
value of different amounts of phos
phoric acid on the tomato. The field 
was limed and plots were established 
which received 0,4, 8,12 on up to 20 per 
cent in a 5-0-10 mixture at the rate of
1,500 pounds per acre. The second 
year all the plots produced approxi
mately 16 tons of tomatoes. The third 
year the plot receiving 5-0-10 produced 
almost as many tomatoes as did the 
highest yielding plot which received a
5-12-10 mixture. The third year there 
was a slight increase in yield up to 8% 
phosphoric acid.

Lime was put on each year, and the 
pH during the 3 years was increased 
from 5.4 to 6.7 on a sassafras loam soil. 
However, the fertility of these plots 
changed and phosphoric acid deficiency 
began to show in the plants on the 
plots which had not received any in 
the fertilizer. Things like this may 
lead us into erroneous conclusions as 
to the nutrient needs of the tomato. 
The quick soil tests showed no appre
ciable amount of phosphoric acid at 
any time on these plots, and yet we 
know that a 16-ton crop of tomatoes re
quires considerable phosphoric acid. 
It is a good story on the need for 
lime.

Had a subsoil liming experiment been 
established on this ground, the value of 
adding lime to the subsoil would have 
been demonstrated. Had this field been 
properly limed from the start, perhaps 
no method of fertilization would have 
shown any particular advantage. How
ever, we have seen the initiation of a 
new practice, fertilizing the subsoil, 
which is bound to give results on many 
farms, because we neglected that sub
soil in the past by placing all our fer
tilizer on top of the ground and neg
lected to use enough lime to keep the 
pH at 5.5 or above. Fertilizing the sub

soil of course is a temporary procedure 
which we can eliminate by either plow- 
ing under lime and fertilizer or keep
ing our soils sufficiently well limed to 
make phosphoric acid more mobile in 
the soil.

Best Methods of Application

One is tempted to ask, “What is 
wrong with our research program?” 
Why have we gone off on a tangent and 
evolved various makeshift methods for 
growing vegetable crops, particularly 
where we can use sufficient liming ma
terials? There is some justification for 
those crops which must be grown on 
acid soils because of disease. There we 
have to use special methods to make 
phosphoric acid available in spite of 
the presence of materials which are 
ready and waiting to tie it up.

There seem to be a number of ideas 
as to the best method of applying fer
tilizer, and we must come to some com
mon understanding if we are going to 
make progress.

We have several fundamental things 
to setde before we can start to talk 
about methods of applying fertilizer. 
First of all, most crops have a lime 
requirement and aluminum tolerance 
that determine what the condition of 
the soil must be regarding acidity. 
This is probably one reason why we 
have not been successful in duplicating 
yields from manure plots with chemi
cals. There are wide differences in soil 
types, and methods of applying fertiliz
ers should vary with these types.

In a survey of 135 tomato farms in 
New Jersey in 1939 the majority applied 
their fertilizer under the plants or side- 
dressed. Only two plowed under fer
tilizer.

Results from experiments with lim
ing materials very definitely show that 
most crops will grow better with some 
lime, while others actually require an 
abundance of liming material. If that 
is the case, our methods for those crops 
should be worked out on soils that have 
sufficient lime to satisfy the crop. There
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seems to be .little justification for work
ing out a method on acid soil for a 
given crop, when the real need of the 
crop is lime.

Investigations have revealed certain 
advantages for different methods of ap
plying fertilizers, and each probably has 
its place in the vegetable industry.

Broadcasting fertilizer. This method 
consists of applying all the fertilizer on 
the surface after plowing and mixing 
it with the soil as the field is prepared 
for the crop. It is used for all shallow- 
rooted crops which are not cultivated, 
or for narrow-rowed crops that are cul
tivated with light tools. Very good 
results have been obtained with this 
method, particularly where some lime 
is added to the soil. The fertilizer is 
distributed sufficiendy so that root in
jury does not occur. On acid soils the 
phosphorus will of course tie up rather 
quickly. However, crops grown in this 
manner should be grown on limed soils. 
The low yields would prohibit the use 
of acid soils. It is being used for wide- 
rowed crops on dairy farms with excep
tionally good results.

The main disadvantage is leaching of 
the nitrogen and potash on light sandy 
soils during a heavy rain before the crop 
has made sufficient root growth to meet 
between the rows. However, this leach
ing probably has been overemphasized. 
If the roots do not meet between the 
rows 3 weeks after the plants are set, 
the soil is probably in too poor condi
tion to support good root action. Such 
plants would not be benefited by fer
tilizer. I saw a tomato field last summer 
in which the plants were just large 
enough to be covered by a bushel basket. 
The roots had not gone more than a 
foot from the plants, and none of the 
roots were very active. The plants 
looked badly chlorotic, were making 
very little growth, but had set 10 to 20 
fruits. They had been given a liberal 
supply of fertilizer. When limestone 
was worked into the soil around the 
roots, they started to grow, and the 
chlorotic condition disappeared.

Broadcasting the fertilizer probably 
is not the best method. In the experi
ments where it was compared with 
plowing under the fertilizer at New 
Brunswick, it has not produced as good 
results. There may be certain cases 
where broadcasting will produce better 
results, but over a period of years plow
ing under should give better results.

Plowing under fertilizer. Plowing 
under the fertilizer places some in 
the bottom of the furrow, while some 
is distributed over the back of the 
previously turned furrow. For vig
orously rooted plants this seems ideal. 
It is far enough from the roots to pre
vent injury when the plants are young, 
and what seems even more important, 
at no time does the plant obtain an 
excessive amount of plant food with 
which to make an abnormal growth. 
Most crops grown in rows are planted 
deep enough so that the fertilizer at 
the bottom of the furrow is actually 
only a few inches from the roots at the 
time plants are set, or if seed is planted, 
the young seedlings will make contact 
within a short time.

It distributes phosphoric acid more 
uniformly and places the fertilizer 
where more soil moisture makes it 
available to the plant. The subsoil does 
not become deficient in phosphorus or 
lime where fertilizer and lime are 
plowed under. As a result crops grow 
more uniformly, somewhat comparable 
to growth from manure.

Applying fertilizer in bands. This 
method has some advantages and is 
particularly adapted for acid soils. It 
has given particularly good results on 
potato farms, where the soils must be 
strongly acid to prevent scab. A potato 
variety that could be grown on neutral 
soils would be a boon to vegetable grow
ers who wish to grow potatoes in rota
tion with other vegetable crops. The 
same may be said of the sweet potato, 
but because this crop remains on the 
ground all season and is grown on the 
lighter soils, other methods of fertiliza
tion may be used.
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By placing the fertilizer in 2-inch 
bands, 3 inches from the plant or seed 
and at the same level, it is possible for 
the roots to get ample phosphoric acid 
before it is fixed in the soil. Lime ap
plied later will release this phosphoric 
acid. Phosphoric acid must be avail
able more or less continuously through
out the life of the plant.

Where other crops must be grown in 
rotation with potatoes, the band method 
may be necessary to secure the most out 
of the soil. The method is not suitable 
where fertilizer is applied only 1 year 
in 4, because the phosphoric acid is not 
distributed between the rows to accom
modate the crops that are grown broad
cast. It may be more economical to 
apply the fertilizer in bands, because 
the grower can use less.

The split application method. Per
haps there is no better method of apply
ing fertilizer than to apply it to the crop 
when it needs it, in such a manner that 
it can absorb it, and in such amounts 
that the fertilizer will not injure the 
roots. However, few growers will do 
this, regardless of how good their inten
tions may be. It requires several appli
cations at timely intervals, and very 
often the grower does not get the ap
plication on until it is too late. There 
are many modifications of this method. 
They all mean a greater expenditure 
of labor for the grower, but may save 
him some money on fertilizer. The 
methods have application on the lighter 
and acid soils and make it possible to 
grow good crops on these soils but at 
much greater expense.

On the loamy sands or the very light 
sandy loam soils, 200 or 300 pounds of 
fertilizer may be applied under the 
row, and further applications would 
then have to be made between the rows 
as the crop needed it. Or the fertilizer 
could be used in solution, part applied 
when the plants are set or the seed is 
sown, and additional fertilizer applied 
in water between the rows at semi
monthly intervals. This method has 
given particularly good results.

There are several methods that may 
be mentioned: broadcasting, plowing 
under, or applying the phosphoric acid 
under the row and applying the nitro
gen and potash as side-dressings at fre
quent intervals as needed; applying two- 
thirds of the fertilizer as above but 
applying mixed fertilizer as side-dress- 
ings; applying a third of the fertilizer 
under the row and the remainder as 
side-dressings; or broadcasting two- 
thirds before or after plowing and plac
ing the remainder under the row. 
These methods are applicable to acid 
soils, but are more costly than to correct 
the acidity with lime and plow under 
the fertilizer.

The row method. This method con
sists of applying all the fertilizer under 
the row. The fertilizer is applied on 
the surface and worked into the soil 
with a cultivator or other suitable im
plement. This is a good practice in 
years of scanty rainfall and on acid 
soils, but may be too much of a good 
thing in years of good rainfall. If the 
grower can use this method without 
killing his plants, he may get very good 
results. It does not give good results 
every year. It has few real advantages 
and yet is used extensively by growers, 
because they can get fairly good results 
on acid soils. Furthermore they do not 
spend much time putting the fertil
izer on.

Starter solution. This should be 
mentioned, because it can be used with 
any method except where large quan
tities of fertilizer are used in the row. 
It consists of applying fertilizer dis
solved in water around the plants as 
they are set, or it may be applied in 
the furrow with the seed. On acid soils 
this adjunct to other methods has given 
particularly good results. On well- 
limed soils that have received ample 
fertilizer in the past, there may be no 
advantage in using it. It has a particu
lar use where fertilizer is plowed under.
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Subsoil fertilization. Fertilization ac
companies plowing of the subsoil, or 
lime and superphosphate are merely 
applied in the bottom of the furrow. 
This is a temporary practice that is 
necessary on some farms because of the 
too long-continued use of row, band, 
or surface fertilization without lime. 
It probably would not be necessary 
where fertilizer and lime have been 
plowed down in the past, nor where 
sufficient lime has been used to keep 
the phosphoric acid mobile. However, 
where it was needed, it has given 
phenomenal growth. Asparagus plants

have made three times as much growth 
by this method over what was consid
ered good growth by accepted cultural 
methods.

A combination of plowing under 
lime and fertilizer with the starter solu
tion will probably give the best results 
at the least expense and will build up 
a permanent fertility in the soil that will 
eliminate the major cultural problems 
of the vegetable grower. Acid soils 
require special attention. Light sandy 
soils may require special attention. 
Where only a few pounds of fertilizer 
are used, row methods may be better.

MSS. in D. C.
(From page 5)

duced our masterpieces in rooms 306 
to 309, and I hope we made those cor
ridors historic, what with the dashing 
and clashing and “okeying” we per
formed therein. At one end of our 
promenade was a big, smoky room 
where the professional leggers and 
trained seals of the daily press took 
what copy we hung on their hooks— 
and anything else they happened to 
suspect was lurking behind the suave 
language of our official releases. In 
fact as it was, there were two rival news 
gathering staffs there most of the time— 
the official one of which we were the 
main spokes, and the professionals who 
often broke through our lines to tackle 
some innocent AAA chieftain slightly 
off guard. At no time did the profes
sionals honestly think we were trying 
to smooch them, but some of the scribes 
with opposition papers had standing 
orders to trip us up when they could.

Finally the incoming army of at
taches to the AAA got so large that the 
new “extensible” building one street to 
the rear had to be partitioned off to 
accommodate part of the crew. This 
huge structure is an amazing maze of

halls and rooms that look alike. Tak
ing a couple of hand-out paragraphs 
out for a walk to acquire certified 
blessings from experts, economists, law
yers, consumer’s counsel misanthropes, 
and bigwig administrators was a me
andering marathon, believe me. Yet 
some folks accuse Federal employees 
of indolence and haste. I seldom had 
brain-fag, but how about those burning 
bunions?

You won’t find any of our obscure 
names recorded on the roster of veter
ans who alternately triumphed and 
trembled during the trial-and-error 
phase of the original AAA. But do not 
forget that government agencies are 
dependent upon public opinion, and 
this in turn rests on the knowledge 
and tact of the information staff who 
contact newspapers, magazines, and 
radio, or who fix up speeches for busy 
moguls to deliver.

E had to be in on all policy meet
ings and dress rehearsals or else 

run the chance of misunderstanding and 
indiscreetly misinterpreting the AAA 
program, involved as it was (and is) 
with devious details. For not all our
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press contacts were via the hand-out sys
tem. At least half of the information 
we issued resulted from personal inter
views and side comments to those pes
tering newshawks on our flanks. They 
seldom accepted releases at full value. 
We commodity authorities were always 
sought and badgered hard for more 
light on uncertain points. This meant 
quick thinking and plenty of diplo
macy, as well as a thorough working 
knowledge of the special fields we cov
ered. In other words, we “ran inter
ference” for Wallace, Peek, or Davis, 
and each division leader, while they 
carried the pigskin to a tackle-flop or 
a touchdown.

Yes, we were a bunch of live-wire 
“ghosts.” We haunted those ornate 
offices early and late, being particularly 
apt to gibber and grimace at speech- 
making by proxy. This is the last word 
in a ghost writer’s seance, the occasion 
when you renounce all fleshly ambition 
and put your spirit into the body of 
some other guy whose only job is to 
rise on his haunches and read a talk 
that you wrote after long library labor. 
After doing a few of these orations 
in a week when our Brain Battery 
was slated to appear at some public 
institute, the fagged and sweaty ghosts 
sought the cooling forgetfulness of the 
famous Potomac night boats—to Mar
shall Hall Park and back for seventy- 
five cents, with jitterbugs, ginger-beer, 
and goofiness. And on week-ends some 
of the most exhausted who didn’t know 
any better went for heat relief clear to 
Norfolk!

T WO other diversions of a week-end 
were common to us relaxing re

porters. We had a choice of doing the 
battlefields or seeing the national zoo 
again. I recall taking a trip on a much- 
advertised “cheap” bus system down 
through Charlottesville, Culpeper, Gor- 
donsville, and Orange; and another jerky 
jaunt out from Fredericksburg toward 
Chancellorsville, and standing bare
headed beside the Stonewall Jackson 
monument. Bumps and contusions and

a blazing motor were experiences on 
that trip for economy’s sake which in
duced me to do the next one afoot. This 
entailed a hike from Centerville to War- 
renton including half an hour spent re- 
batding Bull Run with a loquacious 
peg-leg caretaker in the shadow of the 
Henry House.

We preferred the national zoo out 
on the western limits of the park to 
the other national zoo under the big 
dome. In the animal circus we fed 
the elephants pounds of AAA-protected 
peanuts, laughed with the hyenas over 
the vagaries of statecraft, and repeat
edly urged that funny talking bird to 
voice the perennial problem of Wash
ington life—“How about the appropri
ation?”

BU T before closing I insist on ex
ploding a notion that on account 

of the climate it is a personal sacrifice for 
“your elected representative” to reside 
in Washington. The country has been 
plastered with this so long and con
tinually that folks think the District of 
Columbia is a suburb of Hades. But 
let anybody who wants to disillusion 
himself spend a year there and then 
pike west to the Mississippi Valley and 
beyond during one of our average July 
dry spells! Remember this and do not 
vote for anybody who intimates he is a 
hero to leave his Midwest haven for a 
season’s workout in Washington. Take 
him at his word and keep him at home!

But Art of Iowa and I weren’t sent 
there to suffer through the suffrage of 
the ballot box. We were volunteers 
who went on our own accord looking 
for an oasis during an extreme drought 
on the “Great American Desert.” As 
soon as the government got a firm hold 
on the farm problem, then the farmers 
back home threatened to quit “growing 
nothing” unless we returned. Hearing 
no objection from the White House and 
mindful of the crying need to balance 
the budget, we removed ourselves from 
the payroll.

That was the first real blow the AAA 
received. The next one came from the 
Supreme Court!
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“That was too bad about old Got- 
rock’s check bouncing back, Mamie,” 
said the blonde to her auburn-haired 
girl friend. “Yeh,” answered Mamie, 
“and it was marked ‘Insufficient Fun.’ ”

First little negro boy (amazed when 
his companion admitted he didn’t know 
whether he was 4 or 5 years old): “You 
mean you don’t know how old you is?” 

Second boy: “I don’t know.”
First boy: “Has you ever thought 

about women?”
Second boy: “No.”
First boy: “Then you is 4, cause I 

is 5.”

Customer: “Heavens, man! Do you 
want to burn me. That towel is scald
ing hot!”

Barber: “Beg your pardon, sir. I 
couldn’t hold it any longer!”

R e g r e t t a b l e  M i s t a k e

It was during Prohibition. The rail
road station was packed with a gay 
going-away throng. Over at one side 
of the waiting room, stood a quiet little 
man, fidgeting about and attempting to 
hide himself from the crowd. A Fed
eral Agent noticed that the stranger had 
something in his coat pocket from 
which drops were falling in slow 
trickles. The Fed, with a gleam in his 
eye, collared the gent, put a finger out 
under the drops, caught one and tasted 
it. Then he spoke to the man.

« C  Lscotch r
“Nope,” replied the stranger, “Aire

dale pup!”

A colored preacher was hearing con
fession. In the middle of it, he stopped 
the young sinner, saying, “Young man, 
you ain’t confessin’—you’s braggin.”

Sweet Young Thing: “Please, could 
you tell me where I could get some silk 
covering for my settee?”

Floorwalker: “Two aisles down and 
one over for the lingerie department.”

M a d e  N o  D i f f e r e n c e  
Here lies the body of William Jay 
Who died maintaining his right of way; 
He was right, dead right, as he sped 

along.
But he’s just as dead as if he’d been 

wrong.

“Sorry to hear your engagement is 
broken off, old man.”

“I’ll get over it. But the worst blow 
was when she returned my ring marked 
‘Glass—Handle with Care.’ ”

A little boy went to a very nice shop 
on the Avenue to try on a new suit, 
being taken by his sister, a regal lady, 
graduate of Vassar. The youngster gig
gled and squirmed as the tailor, a young, 
brisk, well-dressed fellow, nimbly made 
the marks on his suit with chalk. 
Having entered fully into what he 
thought was the spirit of the occasion, 
the boy suddenly looked up and said 
to the tailor, in a confidential tone: “If 
you want to tickle my sister, try her 
stummick.”
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FERTILIZER ? !U imS  AVAILABLE

E ARE NOW prepared  to loan without charge to agricultural 
colleges and experiment stations, county agricultural agents, voca
tional teachers, responsible farm  organizations and members of the 
fertilizer trade, several films bearing on the proper use of fertilizers, 
particularly potash. Distribution is being made from our respective 
branch offices as noted in the listing below, and anyone interested in 
showing these films should direct their requests to these offices.

Potash in Southern Agriculture
Covers fertilization and potash de
ficiency symptoms of cotton, tobacco, 
and corn in_ the various States of the 
South. Depicts experimental work now 
in progress at several Experiment' Sta
tions, also crops in the field, fertilizer 
placement work, and scenes in a fer
tilizer factory.
16 mm.—sound, color—running time 20 
min.
Projectors will be loaned where neces
sary.
Write to—American Potash Institute, 
Inc., Mortgage Guarantee Building, 
Atlanta, Georgia.

Potash From Soil to Plant
Covers testing soils to determine fer
tilizer needs, sampling of soils, potash 
deficiencies on prunes and grapes, also 
effects of fertilization on Ladino clover. 
16 mm.—silent, color—running time 40 
min. (on 1600 ft. reel).
Write to—American Potash Institute, 
Inc., Beans Building, San Jose, Cali
fornia.

Machine Placement of Fertilizer
Covers methods of applying fertilizer to 
California orchards, lettuce, and sugar 
beets. Shows scenes of various types 
of apparatus devised by growers for 
applying fertilizer in orchards and on 
row crops.
16 mm.—silent, color—running time 15 
min. (on 400 ft. reel).
Write to—American Potash Institute, 
Inc., Beans Building, San Jose, Cali
fornia.

New Soils For Old
This film was prepared for the Depart
ment of Agronomy, University of Illi
nois. Deals with the experimental 
work on Illinois Soil Experiment Fields 
and stresses the benefits from a bal
anced soil fertility program using lime
stone, phosphates, and potash in grow
ing corn, wheat, clover, and other 
crops.
16 mm.—silent, color—running time 40 
min.
Write to—American Potash Institute, 
Inc., Life Building, Lafayette, Indiana.

Bringing Citrus Quality to Market Fertilizers Improve Midwest Crops
Shows influence of fertilizers, particu
larly potash, on yield and quality of 
citrus fruit. Quality factors include 
thickness of rind, volume of juice, 
weight and general appearance of fruit. 
16 mm.—silent, color—running time 25 
min. (on 800 ft. reel).
Write to—American Potash Institute, 
Inc., Beans Building, San Jose, Cali
fornia.

Shows effects of proper fertilization on 
the growth of corn, wheat, alfalfa, and 
other crops in Illinois, Indiana, and 
Iowa. Includes potash, phosphorus, and 
nitrogen starvation symptoms and their 
confirmation by chemical tissue tests.
16 mm.—silent, color—running time 40 
min.
Write to—American Potash Institute, 
Inc., Life Building, Lafayette, Indiana.

Requests for these films should include information as to group 
before which they are to be shown, date of exhibition, and period 
of time of loan.

AMERICAN POTASH INSTITUTE, INC.

Investment Building Washington, D. C.
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AVAILABLE LITERA TURE

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  P ays on C ra in  (South)
G rea ter P ro fits  fro m  C otton 
T om atoes (General)
A sparagus ( General)
V in e Crops (General)
Sw eet P o ta to es  (General)
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 r u it  T re e  (Pacific Coast)

F e rtiliz e  P otato es fo r  Q uality  and P ro fits  
(Pacific Coast)

B e tte r  C orn (Midwest) and (Northeast) 
T h e Cow and H er P astu re  (Northeast) and 

(Canada)
F e rtiliz e  P astu res fo r  B e tte r  L iv estock  (Pa

cific Coast)
W hat Y ou  Sow T h is  F a ll  (Canada) 
Hom e-grow n G rains fo r  P ro fita b le  n o g s 

(Canada)

Reprints
D -7 Su ccessfu l S traw berry  P ra ctic e s  (South) 
N-7 W ill P otash  B en efit Y o u r Apple O rch a rd ?  
R -7  R esu lts w ith P o tash  in  E astern  V irg in ia  
U -7 F e r tilis e rs  fo r  A sparagus (Northeast) 
X -7  O n A pple O rchard s Use “ C ongenial”  

F e rtiliz ers  (Northeast)
Z-7 B o ro n  P reven ts D ark en ing  o f  T u rn ip s 
AA-7 P o ta to  Im provem ent in  W isconsin  
CC-7 R ep lace  P la n t Food  Losses in  Crops 
GG -7 S h a ll I t  B e  So il-m in in g  o r  S o il-b u ild 

in g ?
H H -7 H igh P o tash  F e rtiliz e rs  fo r  F a ll Use 
T T -7  T a k e  th e  Guessw ork O ut o f  W heat- 

grow ing
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 acco  
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 Growing 
C-8 P ean u ts  W in T h e ir  Sit-dow n S tr ik e  
J -8 W hen, How, W hy F e rtiliz e  Y o u r Lawn 
K -8 Safegu ard  F e r tility  o f  O rch ard  So ils  
L-8 S o il T ests  Im p rove C anning Crops 
M-8 A P rim e r E xp la in in g  C otton  D isease 

C on tro l
N-8 O ut o f  th e  W ealth  o f  O ur So ils  
Q -8 C orn on A lk a li S o ils  Responds to  P otash  
T -8 A B alan ced  F e rtiliz e r  fo r  B rig h t T o b acco  
U-8 T om atoes &  C ucum bers R eveal D iet 

Needs
W -8 R ed  R asp b erries  Need F e rtiliz e r  
Z-8 O rchard s D iffer in  F e r tiliz e r  Needs 
CC-8 How I  C o n tro l B lack -sp o t 
F F -8 P otash  Saves A lfa lfa , C lover, and Soy

beans
GG-8 S o il and F e r ti l is e r  Needs o f  Apple 

O rchard s
HH-8 B o ro n  D eficiency  B ecom es a P ro b lem  

in  M ichigan 
I I -8 B a lan ced  F e rtiliz ers  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 P o tash  &  B o ra x  Grew Good Celery 
MM-8 How to  F e rtiliz e  C otton  in  G eorgia 
NN-8 D oes W eath er A ffect T o m ato  Y ie ld s?
0 0 - 8  G row ing Sw eet P o ta to es  in  So u th  

A rkansas
Q Q -8 How M ichigan Grows W hite  P ea  Beans 
A -9 Shallow  S o il O rchard s Respond to  P otash  
C -9  F e rtiliz in g  Hops fo r  M ore P ro fit 
D -9  W hat Seeds M ixtures M ake B e tte r  P as

tu res ?
I f -9  L ook in g  at C otton  fro m  a New View point
1-9 A pparent Changes in  So u th ern  Farm ing

K -9  Q u ick  T ests  Show  Southern  S o il Needs 
N -9 P rob lem s o f  Feeding C igarleaf T o b acco  
P -9  B o ra x  fo r  A lfa lfa  in  N orthern Idaho 
Q -9  R esearch  R ep lenishes F lo rid a 's  Sugar 

Bow l
R -9  F e rtiliz e r  Fre ig h t Costs 
T -9  F ertiliz in g  P otato es in  New England 
U -9 W hy Sou thern  Illin o is  Needs M ore P otash  
X -9  H ershey Farm s F ind  P otash  P ro fitab le  
Z -9  M icrobes as F a c to rs  in  S o il F e rtility  
A A -9 I t  Costs L ittle  E x tra  to  F ertiliz e  R ight 
B B -9  C lover Im proves F lo rid a  P astu re  
CC-9 M inor E lem en t F ertiliz a tio n  o f  H orti

cu ltu ra l Crops 
D D -9 Som e Fu nd am entals o f  S o il M anage

m ent
F F -9  T h e  Use o f  P otash  on Id aho  So ils  
G G -9 T he Southeast Can Grow Good Iceb erg  

L ettu ce
J J - 9  I t  Pays to  B a la n ce  Y o u r S o il F e rtility  
K K -9  F lo rid a  Stud ies Celery P lan t-fo o tl 

Needs
L L -9  R enovation  M akes P astu res P ro fita b le  
M M -9 Fertiliz in g  T om atoes in  V irg in ia  
NN-9 Grass Is  a C rop, T re a t I t  as Such
0 0 - 9  Feeding T u r f  Grasses
P P -9  A fter  P ean u ts, C otton Needs P otash  
Q Q .9  F it  F e rtiliz e r  R atio s  to  S o il & Crop 
R R -9  Scien tists  Say. • • •
S S -9  M r. Swayze B elieves in  B e tte r  Farm  

Living
T T -9  B e tte r  P lan s In crea se  Farm  Incom e 
U U -9 O regon B eets  and Celery Need B oron  
V V -9  W aterm elons B rin g  Cash to  Miss. 
A -2 -4 0  B alan ced  F e rtiliz a tio n  F o r  Apple 

O rchard s
B -2 -4 0  P astu re  P rob lem s S till  Unsolved 
D -2 -4 0  L im e is Y o u r G-m an to  D estroy P u b 

lic  Enem y N um ber 1 ,  S o il A cidity 
E -2 -4 0  Lawns fo r  th e South  
F -3 -4 0  W hen F ertiliz in g , Consider P lan t-fo o d  

Content o f  Crops 
H -3 -4 0  F ertiliz in g  T o b a cco  fo r  M ore P ro fit
1 -3 -4 0  Grow ing T om atoes fo r  M ore P ro fit 
J - 4 - 4 0  P otash  H elps C otton Resist W ilt, R u st,

and D rought 
K -4 -4 0  B ritish  C olum bia Uses B o ro n  fo r  

F ru it
L -4 -4 0  T o b acco  P ro d u ctio n  B enefits by R e

search
M -4 -4 0  Ladino Clover “ Sells”  I ts e lf  
N -4-40  How S h a ll W e F e rtiliz e  V egetable 

Crops ?
How to  D eterm ine F e rtiliz e r  Needs o f  So ils  
F e rtiliz e  Y o u r A lfa lfa

AMERICAN POTASH INSTITUTE, INC.
IN V E S T M E N T  B U IL D IN G W A SH IN G T O N , D . C .
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New fashions & folks 
but the same ole—

Spring in Our Town

IIVING a sequestered life in the provinces, I have just seen Thorn- 
4 ton Wilder’s folk play, “Our Town,” for the first time. Some 

collegiate boys and girls did the moving little drama for us, or else 
our home folks would probably have had to be contented with more 
continued radio serials by the suds and soap companies for artistic 
refreshment.

Readers are probably more or less hero to buffet against when he redeems
familiar with the theme of this Pu- the mortgage. On the contrary, the
litzer prize play, a three-act picture sketch pictures the routine of simple
of New Hampshire Americanism, in living in a rustic neighborhood whose
which the chief departures from stand- characters never attain great worldly
ard theatricals lie in the continuous dignity or honors save those which re
spoken narrative and the absence of late to love, parenthood, daily bread-
painted scenery or props and fixtures, winning, and inescapable bereavement.
It leaves one free to insert his own na- If I mistake not, Mr. Wilder expected 
tive hills for the cliffs of Conway and to those who saw the play to draw their
stretch out his own village main street own moral from it, just as they are
as a sort of mental back-drop. obliged to envision the cottage gardens

It seems superfluous to tell the story, and ancient tombstones whose actual
because in fact there is no regular plot • presence only voice and gesture pro
unfolded, no harsh villain to hiss, and claimed. To that end I have taken out
no New England snow storm for the my own heart throb from the variety
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of homely suggestions put forth by this 
round of humble living.

Maybe it is the same treasure-truth 
that the playwright really wants to 
emphasize, but of this I am unaware. 
At any rate, my best remembrance of 
it is just an echo of old thoughts com
ing at odd moments when I am re
laxed enough and carefree enough to 
dwell on my youth and family life and 
home, old chums long missed and faith
ful dogs who trot after me on barefoot 
days which cannot dawn again.

I suspect.that New York audiences 
are more than half made up of folks 
who used to ramble on wooden side
walks along elm-shaded main streets, 
or walk home with some nice girl who 
was studious enough for two and took 
delight in exchanging the right arith
metic answers for earnest but awkward 
compliments. Therefore, I presume 
that a good many bluff and blase city 
slickers pulled down their fedoras when 
they stumbled out of the theater so no
body would catch them with wet eye
lashes.

EVERTHELESS, I believe “that 
the real test of this Wilder drama 

comes when it is staged right out where 
women do their own housework and 
men mow their own lawns, and where 
the milkman knows you well enough 
to ask about the baby or be invited to 
the wedding.

That means you are bound to enjoy 
a fine evening, sitting alongside the 
little minister maybe, or * the country 
doctor, who puts more on the books 
than he does in the bank. It means that 
you can nudge your wife with your 
persistent elbow or steal a glance at her 
to see if she, too, can see the sycamore 
and smell the heliotrope.

At first it rather surprised me to find 
this author dealing so deftly with this 
particular provincial theme. Somehow, 
I had not imagined the author of The 
Bridge of San Luis Rey writing any
thing lying in the purview of Booth 
Tarkington, Sinclair Lewis, Eddie 
Guest, or Bob Burns. But that only

goes to show once more that if a fel
low lives even for a boyhood interval 
out among the proletariat, he can’t be 
entirely weaned by Park Avenue, Rio 
de Janeiro, Leicester Square, or Hong
kong. There must be something vital 
in the atmosphere of our best American 
villages, despite the fact so many boys 
quit them early and leave many hope 
chests unfilled.

It’s a play that you or I should have 
had the nerve to tackle, instead of let
ting some expatriate do something for 
us that we ought to be able to handle 
easily—with all our years of furnace 
tending, baby raising, and grocery bills. 
But no, we missed the cue and forgot 
our lines, I guess. Yet let’s be glad 
somebody set these things down so we 
can watch actors do it or read a bor
rowed copy from the library.

I SAID before that this queer play got 
me all stirred up again about the 

old town and the folks I saw nearly 
every day without half appreciating 
them. It’s all in the mind’s eye, how
ever, because that delightful human 
scenery doesn’t exist any longer in the 
town we knew so well. You go up 
there and stand gawking around on the 
old drug-store corner or hang around 
the post-office hoping a girl or a fellow 
will come along and holler at you with 
those old grins and nicknames.

But I ’m saying right here you are 
bound to feel foolish and pretty lone
some before the first hour is up. Not 
one face in ten seems familiar, and the 
girls you graduated with are at home 
cooking dandelion greens or sewing 
spring prints for their youngsters; and 
maybe if one of them does come along 
you wouldn’t know her for the ma
tronly dame she has grown to be. 
Then you think she thinks you’re try
ing to flirt with her daughter; but she 
doesn’t, because she knows you look 
older than she does by a mile. As for 
the elders who you looked up to as 
civic pace-makers in former times, all 
you can do about them is to take a sol
emn stroll among the marble epitaphs.
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Maybe if I had all the mysticism of 
Mr. Wilder like he puts into his grave
yard scene, I could stop at the old 
timers’ tomb and have a word with 
them in a one-sided way. But one 
must be circumspect about such carry
ings-on in the home-town burial 
ground, because it’s awful easy to get 
stories started that reflect on one’s san
ity. You can be ornery and mean, or 
vote the wrong ticket, and get by fairly 
well; but once they think you’re “teched

in the head,” all the old reminiscences 
you can conjure up won’t get you in
vited in for strawberry shortcake.

Suppose instead that you just whisper 
under your breath to the old citizens be
neath the bluegrass, being careful not to 
gesture or mutter when the sexton be
gins to water that Iris bed over near 
Banker Bean’s mausoleum.

It would be nice to remind old 
Shaver, the corner grocer of the Nine
ties, how good his licorice drops tasted 
on father’s pay days; and how much 
your mother appreciated not being 
dunned for money, when your dad was 
out of work nearly a year.

Then it would be pleasant to chat 
awhile over the mound where the wor

shipful parson lies, telling him he did 
lots of folks a good turn when he per
formed your marriage rites; and that 
you forgive him for choosing long texts 
on stifling days and keeping Sunday 
dinners waiting, and baptizing folks 
with a complete ducking rather than a 
light sprinkling.

Or you might lay a mental wreath on 
the sod where Kate Maloney is sleeping. 
Ease her rest by thinking what a noble 
example she made, taking care of her 
old folks in a town where the only 
honest labor a girl got was sewing and 
washing clothes and maid service— 
which leaves one a poor chance, to be 
sure, for primping and beau-catching. 
And she still stays near her parents, 
ready to help Gabriel shine up his trum
pet with polish on the Bright Day 
Ahead!

T HEN, too, you might as well linger 
at the willow to say things to Loony 

Lucy, the town’s mental wreck. You 
can say that she didn’t live in vain 
either, because lots of simple folk got 
a Pharisee’s comfort out of observing 
that others were born worse off than 
they; and poor Lucy walked her heels 
off pushing baby carriages. So after all, 
she deserves as much credit as a pet 
horse at least.

Likewise, believe it or not, you can 
spend an interval at Lawyer Rose’s 
eternal abode. You can thank him for 
sound advice after office hours and for 
refusing to accept cases from rascals. 
To his kindly wife beside him, you can 
repeat how much the teen-age boys of 
your generation liked the way she fixed 
up the basement for a gymnasium in 
those dark ages before they had Boy 
Scouts, Y. M. C. A. rooms, and high 
school coaches, and how you rough 
youngsters sometimes almost forgot that 
she did it in memory of her son who 
died down in Cuba.

At last you meander over to the 
greensward where your own family 
must hold its reunions forever, and it 
suddenly occurs to you that your father 

{Turn to page 46)



Potash Deficiency 
In New England

By T. E. Odland
Agronomist, Agricultural Experiment Station, Kingston, Rhode Island

SOILS of New England are gener
ally deficient in potash. It is nec

essary to supply crops with this highly 
necessary plant food, either through 
commercial fertilizers or farm manure, 
in order to produce satisfactory yields 
of good quality. Some crops need more 
potash than others, and some soils are 
more deficient in this element than 
other soils. The question that faces 
the grower is how much potash is 
needed to produce the most satisfactory 
results on a given soil with the crops 
that he is growing, and in what man
ner and form to supply this potash 
most efficiently.

No satisfactory substitute for actual 
field trials in answering these questions 
has yet been found. Soil tests are help
ful in many instances, but taken alone 
cannot give enough information. The 
same is true of tests with growing 
plants in pots filled with different soils. 
A field test is needed to confirm find

ings secured in chemical and pot tests. 
It is not possible for experiment sta
tion workers to make tests of fertilizer 
requirements on all crops and on all 
types of soil in a State or region. The 
usual method is to conduct such tests 
on a few of the more important crops 
on some of the chief soil types and 
under a system of crop rotation or form 
of management that as nearly as pos
sible approaches common practices.

The results obtained in such tests 
have provided much information useful 
to growers on their own farms. Often 
this information has solved difficulties 
of long standing, and better crops of 
better quality have resulted. Occasion
ally a case will show up where things 
seem not to work out the way they 
apparently should. Usually a more 
careful study of the particular circum
stances will reveal the cause, and proper 
correction can be suggested.

The Rhode Island Agricultural Ex

S p in ach  on p otash  exp erim en t, 1 9 3 1 .  L e ft ,  h igh  p o ta sh ; cen te r , low p o ta sh ; r ig h t, low n itrogen .
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periment Station began studies on pot
ash needs of soil and crops soon after 
the station was established. These tests 
have been made at many places in the 
State and on different soil types as well 
as on the experiment station plats. 
They all tell the same story—potash 
is a very important plant-food material, 
and the soil does not contain enough 
of it to make the best crops. It must 
be supplied largely in manure or com
mercial fertilizer.

Proper Use of Fertilizer
Farm manure has long since become 

too scarce an article in Rhode Island 
for supplying all the needed potash for 
our farm and truck crops. It is nec
essary to turn to commercial fertilizer. 
How much to use, what form, what 
are the individual crop needs, and what 
effect has the soil type on the require
ments are then vital questions. With 
the narrow margin of profit on which 
nearly all farm crops are produced at 
present, it is highly necessary that the 
grower make his fertilizer dollar as 
efficient and useful as possible. None 
of our up-to-date farmers question the 
necessity of using a liberal amount of 
fertilizer in order to produce satisfac
tory crops. The question is how much 
and what kind.

One of the most extensive of the fer
tilizer tests on potash was begun at the

station in 1911. It provided for a com
parison of four different potash car
riers: kainit, muriate of potash, sulfate 
of potash, and sulfate of potash-mag- 
nesia. It also included a plat receiving 
no potash and one with double the 
standard amount of sulfate. The ro
tation followed has consisted of 2 years 
of cultivated crops followed by 2 years 
of hay. Usually a number of culti
vated crops were grown the same year 
by using only a portion of each plat 
for each crop. When the plats were in 
hay, the whole area was used for that 
one crop.

Some time was required to bring the 
plats which were to receive deficient 
amounts of potash to a low fertility 
level. Also, certain changes were made 
in recent years that seemed justified 
from the work up to that time. In 
these comments I will use the results 
for the 15-year period, 1920 to 1934, in
clusive.

One of the plats received no potash 
in the fertilizer during the first 16 years 
of the experiment. By this time the 
yields of all crops were so poor as to be 
practically failures. It was, therefore, 
decided to make this a low potash plat 
and from one-quarter to one-half of the 
standard amount of potash has been 
used since that time. The standard 
plats, on which different carriers of 
potash were used, received only about

P otato es on potash  exp erim en t, 1 9 3 9 .  L o ft, low p o tash , 2 2 6  b u . p er a c r e ;  cen ter, m edium  potash, 
2 6 4  b n . p er a c r e ;  r ig h t, h igh p otash , 3 1 2  b u . p er acre .
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a half of the amount of potash that is 
usually considered as sufficient for the 
crops grown. This was done in order 
to make sure that, as far as possible, 
there would not be any surplus over the 
requirements. For this reason the 
yields have not been very high on these 
plats. On one of the plats, twice the 
amount of potash in the sulfate form 
was used as on the standard, thus mak
ing what' has been called an optimum 
fertilizer plat. All plats were treated 
alike as far as nitrogen, phosphorus, and

muriate was used. The sulfate showed 
a little higher average yield than the 
muriate. Doubling the amount of pot
ash in the fertilizer resulted in nearly a 
50 per cent increase in yield.

When the potatoes from this experi
ment were compared for cooking quali
ties, it was found that the ones from 
the low potash plat were very soggy 
and unpalatable. The high potash plat 
produced by far the most mealy pota
toes. There was little difference be
tween various sources in their effect on

T able I .  Y ields op D iffer en t  C rops w it h  D ifferen t  P otash S ources

Crop Years
Grown Unit

Potash Sources and Yield in Bushels per Acre

Low
Potash Kainit

Potash-
Mag-
nesia

Muriate Sulfate Extra
Sulfate

Potatoes........... 8 Bu. per Acre.......... 115 207 198 215 228 321
Carrots............. 5 Bu. per Acre.......... 573 840 741 847 681 901
Onions.............. 4 Bu. per Acre.......... 125 310 318 303 299 412
Tomatoes......... 4 Bu. per Acre.......... 244 486 389 392 414 598
Corn................. 2 Bu. per Acre.......... 12 60 41 52 54 59
Mangels........... 4 Tons per Acre....... 8.2 29.8 15.9 19.1 16.4 25.2
Hay.................. 5 Tons per Acre....... 1.61 2.50 2.43 2.31 2.31 3.18

Fertilizer applications in recent years:
Cultivated crops..................  1 ton 4-8-2, 4-8-5, and 4-8-10
Hay............................................. ton 4-8-2, 4-8-4, and 4-8-8

lime applications were concerned. No 
manure has been used at any time.

The results obtained on the experi
ment have given some very interesting 
facts on the value of different potash 
carriers for farm crops and on the rela
tive response of crops to potash fer
tilization. Some of these results I 
would like to discuss briefly.

During the 15-year period from 1920 
to 1934, a total of eight crops of pota
toes, five of mixed hay, five of carrots, 
four of mangels, four of tomatoes, four 
of onions, and two of corn were among 
the crops included. The average yields 
on four of the treatments for this period 
are shown in Table I.

Potatoes, as may be seen from this 
table, were grown in 8 years out of the 
15. Where none or very little potash 
was used, the yield was only 115 bushels 
per acre as an average. There was not 
much difference in average yields 
whether kainit, potash-magnesia, or

quality. Although the statement is 
often seen that the sulfate as a source 
of potash produces a better quality of 
potatoes than muriate, this was not the 
case in these tests.

Carrots are not as sensitive to varia
tions in potash as are most vegetable 
crops. A fair yield was obtained even 
with a fertilizer very low in potash. 
However, as the potash was increased, 
better yields and better shaped carrots 
were obtained. Carrots seemed to pre
fer the muriate and kainit forms.

The yields of onions were doubled 
by using a fertilizer with the standard 
amount of potash. When the potash 
was increased to what was considered 
an optimum, the yields were again in
creased by one-third over the standard. 
Little difference in either yield or qual
ity of onions was found as a result of 
the different potash sources used.

Tomatoes responded well to increases 
of potash over the minimum applied.
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The standard application resulted in 
about two-thirds more tomatoes than 
where the minimum was applied, while 
the optimum application resulted in 
nearly another 50 per cent increase. 
The size and general quality of the 
tomatoes improved with the increase in 
potash in the fertilizer. Kainit for some 
reason showed to better advantage for 
this crop than any of the other sources.

Corn was only included during 2 
years of the test. Since the amount of

fate and considerably better than in the 
muriate.

Mixed hay was grown during 5 years 
of this period. For 2 years the mixture 
consisted of legumes and grasses, and 
the other 3 years of timothy and red 
top only. When legumes were included, 
the yields on the standard plats were 
about double that on the low potash 
and about three times as high on the 
high potash plat. The response to pot
ash on the grasses-only plat was much

O nions on p otash  exp erim en t, 1 9 3 9 .  L e ft , low p otash , 2 0 6  b n . p er a c r e ;  cen te r , m edium  p o tash , 
3 9 3  b u . p er a c r e ;  r ig h t, h igh  p o tash , 5 2 6  b u . p er acre .

fertilizer used on the other cultivated 
crops is too high for corn, it could not 
be expected that the maximum amount 
of potash would result in any marked 
increase in the yield. No potash was 
applied to the plat designated as low 
potash during the 2 years that corn was 
grown. The average yield was only 
12 bushels per acre. When the stand
ard amount was used it resulted in 
more than four times this yield. In
creasing the amount of potash in the 
fertilizer over the standard amount re
sulted in very little increase in yield.

Mangel yields were doubled by in
creasing the potash to the standard 
amount, and they also benefited by the 
extra amount. This crop preferred the 
potash when supplied as kainit. For 
some reason the potash in kainit was 
nearly twice as effective as in the sul-

less. Practically no alfalfa or clover 
was obtained on the low potash plat. 
The best stand of legumes was secured 
on the high potash plat. In this case, 
therefore, the increase in yield was not 
the only benefit derived. Due to the 
increased clover and alfalfa resulting 
from the additional potash, the hay was 
on the average more than twice as high 
in protein content on the high potash 
as on the low potash plat. There was 
no great difference in the results ob
tained with the different sources of 
potash for the hay crops.

The results obtained in this experi
ment show clearly the necessity for an 
adequate potash fertilization for these 
crops. Legumes and potatoes, of the 
more common crops grown in this re
gion, show the greatest returns from a 

( Turn to page 38)



T h is  typ e o f  legum e grow th is  dependent upon abundant supplies o f  lim e, phosphate, and potash
in  th e  fo il .

Legumes Are Making 
a Grassland Possible

By F. V . Burcalotu
Extension Agronomist, College of Agriculture, Madison, Wisconsin

THE trend in agricultural thinking 
in many parts of the country is 

towards a grassland agriculture—a type 
of farming in which grass is not just 
incidental and taken for granted, but 
where it receives as much attention and 
consideration as any of our harvested 
crops with respect to management, fer
tilization, and improved varieties. This 
trend towards more acres in grass will 
be effective for a long period of years. 
It will directly affect the production of 
livestock and dairy products. The use 
of roughages will increase, and greater 
emphasis will be placed on roughages 
of high quality. Improved pasturage, 
better hay, and superior silages will re
sult. Total feed production may be less, 
but the cost of production will be 
lowered.

A shift to a grassland type of farming 
is an expression of the trend from inten
sive to more extensive farming. While

the activities of various Federal agencies 
are hastening the shift, it is not entirely 
a result of these agencies, but rather it 
is the result of the accumulative forces 
of research and education which have 
prevailed during the last 50 years. For 
soil fertility and even the soil itself to 
be maintained and kept in place, inten
sive farming, especially on hillsides, 
must be replaced by a less intensive type; 
grasslands must be improved; eroded 
cropland must be returned to grass; and 
rotations must be lengthened.

Approximately one-half of the farm
land in Wisconsin at the present time 
is listed as pasture. Conservative esti
mates indicate that 10 to 20 per cent of 
the land now cropped should be con
verted to pasture land.

Fortunately, all of this land that is 
to be devoted to grazing need not be 
thought of as being composed entirely 
of shallow-rooted grasses such as blue

10
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grass. With grass and grass alone, the 
outlook for the future is not too opti
mistic. While grasses have great sur
vival value, they are commonly unpro
ductive and unpalatable during dry, hot 
weather in the north central region.

The hope of a grassland type of agri
culture in regions with climatic condi
tions such as generally prevail in the 
north central States will depend upon 
the establishment of deep-rooted, drouth- 
resistant legumes in association with 
grasses. Where we speak of grasslands 
we should include both grasses and le
gumes in combination.

The possibility and the feasibility of 
establishing legumes on old sods have 
been demonstrated on hundreds of 
Wisconsin farms during the last 12 
years. Wisconsin farmers now appre
ciate the extent to which the fertility 
of their pasture soils has been lowered

P otash  m ade th e  d ifference h ere . Foreground  
received  lim e and p h o sp h a te ; b ackgrou nd , lim e, 

p hosphate, and p otash .

through the sale of livestock and dairy 
products produced from these pastures 
over a period of years. Many pounds of 
lime, phosphate, potash, and particu
larly nitrogen have been removed in 
this manner. In many cases the re
moval of the minerals, lime, phosphate, 
and potash, accounts for the disappear
ance of white clover and the decreased 
production and palatability. Evidence 
of such lowered fertility is made appar
ent by weed encroachments, particu
larly with poor management and in 
years of drought.

Unless soils are extremely deficient, 
top-dressing permanent pastures with

lime, phosphate, and potash gives very 
litde in the way of immediate returns 
from shallow-rooted grasses such as blue 
grass. Particularly is this true under 
conditions of limited moisture and high 
temperatures. However, the value of 
these pastures may be greatly enhanced 
if, after the needed lime, phosphate, and 
potash have been applied, the sod is 
scarified to work in the fertilizer and to 
prepare a seed bed, and the pasture re
seeded to a mixture containing deep- 
rooted legumes, such as a mixture of 
sweet clover and red clover, or alfalfa 
and red clover. Under these conditions 
the legumes benefit from the lime, phos
phate, and potash, and the grass in turn 
benefits from the legumes which make 
nitrogen available for use by the grasses.

Restore Soil Fertility
The conversion of eroded cropland 

to grass-legume mixtures is dependent 
upon restoration of the supplies of lime, 
phosphate, and potash in worn-out soils. 
A few years ago when we tested the soil 
for acidity only, lime was thought to be 
the only limiting factor. Later, a lime- 
phosphate combination was thought to 
be the answer. Now it has been defi
nitely demonstrated that potash is many 
times a limiting factor. The extensive 
soil-testing program now under way in 
Wisconsin, by which the soil needs for 
lime, phosphate, and potash are de
termined, is taking the guesswork out 
of our grassland improvement. In many 
cases where the desired results were not 
obtained with applications of lime and 
phosphate, soil tests and demonstrations 
show that potash was needed in addi
tion. Analyses of several thousand soil 
samples from old pastures show that 90 
per cent of them need lime, 75 per cent 
need phosphate, and 60 per cent need 
potash.

A grass-legume mixture provides a 
palatable feed high in mineral, vitamin, 
and nutritive value that may be used 
for pasture, hay, or silage. It provides 
economical production in keeping with 
principles of proper land use and soil 
conservation. It is nature’s best protec- 

( Turn to page 38)



Borax as a Control 
For Heart Rot 
Of Sugar Beets

By R. L. Cook2

Michigan State College of Agriculture, East Lansing, .Michigan

HEA RT rot of sugar beets was first 
attributed to an insufficient sup

ply of soil boron by Brandenburg (1) 
of Germany in 1931. For years prior 
to that date the disorder had been 
classed as a disease, and many attempts 
had been made among European in
vestigators to isolate the causative or
ganism.

Since Brandenburg’s experiments 
were reported, other workers both in 
Europe and in this country have veri
fied his findings that heart rot is caused 
by a deficiency of boron. Kotila and 
Coons (4 ) reported the presence of heart 
rot in Michigan beets in 1935. A study 
of symptoms of the disorder and the 
results of preliminary field surveys and 
experiments were reported by the 
author (2 ) in 1937. Since that date 
many Michigan farmers have learned 
to recognize heart rot, and some state 
that they have experienced losses from 
this cause for many years. It is the 
purpose of this paper to report further 
progress in the experiments performed 
to determine the effectiveness of borax 
as a control for heart rot of sugar beets.'

For the benefit of those not ac
quainted with the breakdown of sugar 
beet tissue caused by an insufficient

1 Contribution from the Soils Section, Michigan 
State College, East Lansing, Michigan. Authorized 
for publication by the Director as Journal Article 
No. 422 n.s. of the Michigan Agricultural Experi
ment Station.

2 Research Assistant in Soils.
Acknowledgment is made to J. F. Davis and

G. R. Muhr for assistance in the experimental work 
reported in this paper.

F ig . 1.*— D arkened, cross-checked  petio les and 
tw isted unsym m etrica l leaves in d ica te  boron 
d eficiency. T h is  beet was produced in  th e  green
house w ithout b o rax  in  Thom as sandy loam  soil.

supply of boron, it seems advisable to 
briefly review the subject from the 
standpoint of soil characteristics on 
which the disorder occurs and plant 
symptoms exhibited.

The results of surveys conducted dur
ing the last 3 years show that heart rot 
occurs more often on the rolling Miami 
loam, silt loam, and clay loam soils 
than on the level Brookston soils of 
similar texture. Furthermore, it has 
been found that occurrence on the roll
ing soils is usually confined to the 
higher places in the fields. On the 
level soils, where sugar beets are com
monly grown in Michigan, signs of 
boron deficiency occur most often in 
areas of lighter texture and higher or
ganic matter content, or in areas under
laid by sand and gravel fairly close to 
the surface.

12
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These places of heart rot occurrence 
indicate that leaching has some influ
ence on the supply of boron in the soil. 
Chemical tests, however, have failed to 
reveal low percentages of boron in the 
areas where sugar beets have suffered 
from lack of the element. This is an 
indication that leaching has the effect 
of quickly removing the available boron 
as it is released from the minerals by 
weathering, and that it is not effective 
in rapidly reducing the total boron con
tent of the soil. This seems to be a 
logical conclusion, because boron min
erals weather slowly.

Chemical tests show that heart rot 
occurs more often on alkaline than on 
acid soils and that a positive correlation 
exists between heart rot occurrence and 
the active calcium content of the soil. 
The results of these experiments have 
been recently presented for publication
<3>-The first signs of heart rot appear in 
July or early August, in extreme cases, 
and later in areas where the supply of 
available boron is somewhat greater. 
Leaf symptoms are first noticed. These 
are illustrated by the plants in the green
house pot cultures shown in Figs. 1 and 
2. The blackened and checked petioles 
are positive signs of heart rot. Short
ened and twisted petioles and large 
numbers of small leaves are also reliable 
signs.

An insufficient supply of boron re
sults in a breakdown of the tissue in

Fig'. 2.— A large nu m ber o f  sm all leaves, som e 
tw isted and abnorm ally  shaped . In d icate  b o ro n  
starvatio n . T h is  b ee t was also produced on 
T hom as sandy loam  so il w ithout b o ra x . A ll beets 
w hich received  bftrax in  th is  so il w ere norm al.

F ig . 3 .— A fte r  th e  f a l l  ra in s  s ta r t , new leaves 
o fte n  com e o u t fro m  arou nd  th e  dead  h e a rt.
T h ese  leaves m ay soon d ie o r  m ay a tta in  fu ll  
grow th, accord in g  to  th e  co n d itio n  o f  th e  b e e t.

certain portions of the plant. In the 
sugar beet the death of the growing 
center of the crown and the production 
of such beets as shown in Fig. 3 have 
resulted in the name heart rot. Later in 
the season some beets send out a large 
number of leaves from around the edge 
of the crown. These leaves may die 
after reaching the stage shown in Fig.
3, or they may continue to grow until 
harvest time when they practically cover 
the dead heart.

All sugar beets suffering from an in
sufficient supply of boron do not ex
hibit the same symptoms of deficiency.
Some show leaf symptoms only, while 
others suffer breakdown of the root tis
sue. The nature of this tissue disin
tegration is illustrated in Figs. 4 and 5.
An entire beet showing a dead heart 
with numerous, small, twisted leaves 
and with a side canker on the root is 
pictured in Fig. 6.

In occasional fields individual beets 
afflicted with heart rot are found well » 
scattered among healthy beets, but usu
ally the disorder occurs in patches vary
ing in size from a few square yards to 
an acre or more. One of the large 
patches in which most of the beets 
were affected is shown in Fig. 7. In 
this particular case the soil is an alkaline 
sandy loam containing 14 per cent or
ganic matter and underlaid by a layer 
of sand at a shallow depth. These con- ~ 
ditions appear to be ideal for the de
velopment of heart rot.
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In the study of boron deficiency 
symptoms, the use of pot cultures has 
proved to be very valuable. By the use 
of a screened room, without glass and 
adjacent to the greenhouse, it is possible 
to grow plants in season under fairly 
constant conditions.

Plan of Pot Cultures—Sugar beets 
were grown in 2-gallon, glazed earthen
ware jars, each filled with 8 kgm. of 
Thomas sandy loam soil taken from the 
area shown in Fig. 7. Treatments were 
replicated six times. Three sugar beet 
plants were transplanted into each pot 
soon after emergence from the quartz 
sand in which the seeds were germi
nated. The six control pots were then 
treated with a complete nutrient solu
tion. The effect of copper, manganese, 
boron, and magnesium on the develop
ment of sugar beets on this particular 
soil was determined by omitting, in 
turn, each of the elements from the 
nutrient solution. The effect of doub
ling each of the first three elements 
was also studied. The treatments in 
this experiment are listed in Table 1. 
The moisture content of all the cul
tures was kept uniform by frequendy 
bringing them up to weight by addi
tions of distilled water.

Results—As shown by the data pre
sented in Table 1, all the plants grown 
in cultures without boron were affected 
with heart rot, while all cultures which 
received boron in the nutrient solution 
produced healthy plants. The contrast

F ig . 4 .— H eart ro t n o t only  affects th e  h e a rt o f  
th e  b ee t b u t causes ex te rn a l can kers, as shown 
by th e  whole b ee t, and d isco lo ra tio n s s im ilar to  
those show ing in  these cross and  long itu d inal 

sections*

F ig . 5 .—-Cross section al slices tak en  fro m  beets 
which w ere alm ost com pletely  destroyed by heart 
ro t. Even th e  undiscolored  p ortion s o f  these 

beets  were o f  lig h t weight and spongy*

in appearance of these cultures is illus
trated by those shown in Fig. 8, while 
the appearance of individual plants suf
fering from heart rot is illustrated by 
Figs. 1 and 2. The elimination of other 
elements from the nutrient solution had 
no effect on the development of heart 
rot.

As further indicated by the data pre
sented in Table 1 and by the roots pic
tured in Fig. 9, boron applied as borax 
at the rate of 10 pounds per acre in
creased the yield of roots from 46.7 gms. 
to 90.4 gms. per pot, and the yield of 
tops from 109.0 gms. to 131.4 gms. per 
pot. The sucrose content of the roots 
was increased from 15.4% to 17.0%. 
As shown by the analysis of variance, 
these differences are significant to the 
1% point in the case of yields and to 
the 5% point in the case of sucrose con
tent. No significant differences in 
yields or sucrose content were obtained 
by eliminating any other nutrient ele
ment or by applying double quantities 
of any element. In fact, there was a 
slight indication that 20 pounds of 
borax per acre actually reduced the 
yield of roots below the yield obtained 
as a result of the control treatment.

Before recommendations may be 
made regarding the field use of such a 
material as borax, it is necessary to try 
out the material by means of field ex
periments. The experiments discussed 
in this paper were started in 1936 and 
have been continued since that date.
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During the first 2 years, it happened 
that heart rot did not occur on any of 
the fields in which the experiments were 
located, but in 1938 and 1939 better 
luck was experienced in locating the 
experiments, and the results of those 
tests are presented in the following 
pages.

Plan of Field Experiments—The field 
experiments were so planned that in
formation would be obtained as to the 
quantities of borax necessary to control 
heart rot on different soils and as to 
the quantities which might be applied 
without injuring the beets. Quantities 
of borax ranging from 10 to 80 pounds 
per acre were applied broadcast and in 
contact with the seed. In 1939 the 
heaviest rate of application was made in 
a band beside the seed. In all of the 
experiments the beets were uniformly 
treated with 2-12-6 fertilizer. The borax 
was applied with the fertilizer. All 
plats were arranged in randomized 
blocks with treatments replicated from 
four to six times.

Effect o f Borax on Stand and Yields 
—Experiments with several crops have 
shown great variability in the quantity 
of borax which may be applied without 
causing injury to germination or de
creases in yields. Sugar beets are not 
easily injured. Stand counts made after 
the beets were blocked showed that dur
ing the 3 years, 1937-8-9, borax applied 
broadcast at rates up to 80 pounds per 
acre had no effect on the stand of sugar 
beets. Stand counts on the broadcast 
experiments are not presented, but the 
data presented in Table 2 show that 
in 1938 yields were not reduced by the 
heaviest applications of borax.

Experiments were performed on eight 
fields during the 3 years. The soils 
varied widely in pH and percentage of 
organic matter and in texture from 
sandy loam to silt loam. Further refer
ence to Table 2 reveals a trend toward 
increased yields as a result of borax 
applications. The heaviest application 
on the Miami soil and the 20 to 80- 
pound applications on the Napanee soil 
apparently increased the yields by 1.0

to 1.1 tons per acre, and while accord
ing to the analysis these increases were 
not significant, they come so near sig
nificance that it is believed significance 
would have resulted if the errors of the 
experiment could have been better con
trolled.

Where borax was applied in the row, 
significant differences in stand were ob
tained. As shown by the data presented 
in Table 3, as much as 40 pounds of 
borax were applied with the seed on 
Brookston soil in 1938 without injury 
to stand, but on Napanee and Miami 
the 40-pound application significantly 
reduced the stand. In no case was 
there an injury as a result of the 20- 
pound application. The weather con
ditions during the season of 1938 were 
favorable for the growth of sugar beets. 
There was plenty of moisture during 
the early part of the growing season, 
which probably accounts for the fact 
that injuries from high applications of 
borax were rather slight.

During the season of 1939 the rain
fall varied considerably in different

F ig . 6.— T h is  b ee t taken  fro m  the field a t h a r
vest tim e is ch a ra cter is tic  o f  those suffering fro m  
la ck ' o f  b o ro n . N ote the can k er at th e  le ft  o f 
the ro o t, th e  dead h e a rt, and th e large num ber 

o f  sm all, deform ed leaves.
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parts of the sugar beet area. The Miami 
soil was very dry for a considerable 
period after planting. This is reflected 
in the stand counts recorded in Table 4. 
All applications of borax caused signifi
cant reductions in stand on this soil. 
On the Napanee soil only the 80-pound 
contact treatment injured the stand. 
The good stands obtained from the 20 
and 10-pound treatments are shown in 
Fig. 10. On the Thomas soil injury 
resulted from applications of 40 pounds 
per acre. On the Onaway and Posen 
soils, located in the Upper Peninsula 
of Michigan, significant injury occurred 
with the 20-pound application on the 
Onaway soil. These 1939 data illus
trate very nicely the variability in results 
which may be obtained on different 
soils during the same season.

It is interesting to note the difference 
between the stand counts obtained from 
contact and side band applications. On 
two of the soils, 80 pounds of borax in 
a band 1% inches to the side of and 
1 % inches below the seed had no effect 
on stand, while the same quantity of 
borax with the seed reduced the stand 
to about one-third that of the control. 
It seems that the advisability of side

band placement of fertilizer will be 
greater when borax is included in the 
mixtures.

As shown by the data presented in 
Tables 5 and 6, borax applied in the 
row reduced the yields in cases where 
the applications were heavy. In general, 
the reductions in yields corresponded to 
injuries in stand. There were excep
tions to this in 1939, when the 10 and 
20-pound applications on the Miami 
soil reduced the stand but did not sig
nificantly lower the yields. The same 
was true in the case of the 20-pound 
application on the Onaway soil. On the 
Thomas soil a significant drop in yield 
occurred as a result of the 20-pound 
application, although the reduction in 
stand was not significant.

There were no significant increases 
in yield as a result of applying borax in 
the row. On some of the fields increases 
in yield did occur with the lighter appli
cations. On the Onaway and Posen 
soils in 1939 heart rot was quite preva
lent, and in both cases, as shown by the 
data in Table 6, the areas treated with 
10 pounds of borax yielded more than 
did the control areas, but the increases 

( Turn to page 39)

F I* .  7. An area  on T hom as sandy loam  so il n ear U nionville  w here p ra ctica lly  a ll the  beets showed
h e a rt ro t sym ptom s. T h is is an a lk a lin e  so il, h igh in  organ ic m atter con ten t and underlaid  in  th is

spot by a layer o f  coarse  sand.



Cotton Is Improved 
By One-variety Plan

By E. C. Westbrook
Agronomist, Agricultural Extension Service, Athens, Georgia, and Agent for the U. S. Bureau of

Plant Industry

FOR TH E period 1932-1939 there 
was a large increase in the produc

tion of cotton which has a staple length 
of 1 inch to 1-3/32 inches. There also 
was a very marked reduction in the 
production of cotton with % and 
29/32-inch staple.

In most parts of the cotton belt there 
appears to be no good reason for grow
ing cotton with a staple shorter than 
15/16 inch. Most manufacturers who 
are using cotton shorter than that will 
tell you that the only reason for using 
it is because they can buy it cheaper 
than they can buy longer cotton. In 
the mill %-inch cottons do not work as 
well as longer lengths. When manu
facturers feel assured of an adequate 
supply of 15/16-inch and longer cotton 
at what they consider economical prices, 
the demand for %-inch cottons will 
continue to decline. Apparently that 
time has arrived for the majority of 
our manufacturers.

In recent years a number of mills 
have shifted from %-inch to 1-inch 
cotton. The trend apparently is strong 
in that direction. However, additional 
time will be required for many mills to 
install long-draft spinning machinery.

Changes in the production of cotton 
of different staple lengths in some of 
the individual States have been con
siderably greater than the change for 
the cotton belt as a whole. In Georgia 
in 1938 only 31.2 per cent of the crop 
was shorter than 15/16, as compared 
with 73.8 per cent in 1932. In the 
northern half of Georgia only 12 per 
cent of the 1938 crop was shorter than

15/16. Many other States have under
gone great changes in the production 
of cotton of different staple lengths. In 
every case there has been a reduction 
in the amount of %-inch cotton.

One thing which is interesting to 
note is that there has been very little 
change over a long period of years in 
the production of 15/16-inch cotton. 
Apparently there are not many breeders 
working on cottons of that staple length, 
despite the fact that there is a good 
demand for cotton of that length.

Immediate Advantages

The U. S. Bureau of Plant Industry 
and the Agricultural Extension Service 
in the Cotton States came into the pic
ture in 1931 with the plan of cotton 
improvement, which they called the 
single variety or one-variety community 
plan. From the beginning this plan 
was favorably received by farmers, gin- 
ners, cotton manufacturers, cotton buy
ers, and others, and has had a very 
rapid development. The one-variety 
plan made it possible to produce and 
distribute large quantities of pure seed 
of the best varieties at very reasonable 
cost to farmers. It reduced mixing of 
varieties at the gin and in the field, 
made the work of cotton breeders avail
able to a much larger number of farm
ers, and extended the value of the good 
varieties over a much longer period. 
Many ■ communities have developed a 
reputation for growing quality cotton, 
which has enabled them to sell their 
cotton at a premium. It has also made

17
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it possible for communities to produce 
quality cotton in sufficient quantity to 
fill mill orders to best advantage.

After 1931 the number of one-variety 
communities increased rapidly. For 
most years since 1931, cotton with 1- 
inch and longer staple has sold for 
satisfactory premiums over %-inch cot
ton. Better and improved varieties of
l-inch and longer cottons have been 
developed. There has been a general 
appeal to growers to improve the qual
ity of their cotton so as to meet require
ments of domestic mills to better ad
vantage. In addition growers were told 
that if they grew only cotton of high 
quality it would enable them to meet 
competition with foreign cottons more 
successfully.

Well-managed Program

Just how well cotton farmers re
sponded to the one-variety community 
plan of growing cotton is indicated in 
a report prepared by C. B. Doyle of the 
U. S. Bureau of Plant Industry. Ac
cording to Mr. Doyle’s report for 1938, 
there were 1,044 organized communi
ties in 427 counties in 14 States. These 
communities planted 2,205,189 acres of

one-variety cotton and produced 1,465,- 
543 bales. It is estimated that the one- 
variety communities had a membership 
in 1938 of 100,000 farmers. In 1935 
there were only 343 one-variety com
munities.

In addition to the improved cotton 
planted in organized communities, 
there has been a large acreage planted 
outside one-variety communities with 
the same improved varieties. This ex
pansion has come about because of the 
favorable publicity given through the 
one-variety program, and because seed 
were made available in large quantities 
and at reasonable cost.

According to my knowledge, the re
sponse to the one-variety or the com
munity plan of growing cotton has been 
much greater than to any other plan 
of cotton improvement. The ginner is 
still the key man in the well-defined 
gin community. His wholehearted co
operation is necessary to the successful 
operation of the one-variety project. 
Establishment of county-wide or even 
larger one-variety areas has made it pos
sible to overcome, to some degree, lack 
of interest on the part of certain ginners.

Some ginners have helped a great 
deal to solve the problem of seed re

T h is  com m unity had  th e  G overnm ent free-classin g  service. L e ft  to  r ig h t :  E . C . W estbrook . E xtension  
A g ro n om ist; J .  H . B easley , O ne-variety g in n e r ; T . P . H olhrook, P resid en t, S h o al C reek O ne-variety 

C om m u nity ; and E . H. T hom as, County A gent, H art County.



W eighing one-variety  co tto n  in  G eorgia at th e  end o f  th e  day.

newal. They have placed breeder seed 
with picked farmers who multiply the 
seed and sell them to the ginners at 
small premiums above oil mill prices. 
Many ginners clean the seed and in 
some cases delint and treat them with 
Ceresan. The seed are then ready for 
distribution in the community at a fair 
price. The surplus, if any, goes to 
other communities. The old plan of 
farmers buying enough breeder seed 
each year for a seed patch is still recom
mended, but is followed by only a small 
percentage of the farmers.

Judicious Use of Services

Farmers and communities have been 
requested to keep their minds on the 
main objective—“Production of quality 
cotton in quantity.” They have been 
warned against making the one-variety 
project a seed-selling business. In 
Georgia the warning has been heeded. 
The price of planting seed other than 
breeder seed has been cheap, usually 
one for one and one-half oil mill price 
basis. This has kept the price of good 
seed within the reach of everybody.

Beginning with 1938 the Smith- 
Doxey Service has made free classifica

tion and marketing news service avail
able to farmers in one-variety communi
ties. These services should add mo
mentum to the production of better 
quality cotton.

The variation in yield of any variety 
from year to year sometimes causes 
farmers to be dissatisfied the first year 
with the new variety, especially if the 
first year the community starts out on 
a new variety it runs into conditions 
which are unfavorable for normal 
yields. In such cases many farmers at
tribute the smaller yields to the new 
seed.

One has only to examine variety tests 
to see that the best of varieties may 
yield 600 pounds of lint per acre one 
year, and the next year the yield may 
be only 300 pounds. When the initial 
effort in a one-variety community runs 
into adverse seasons, careful manage
ment is sometimes necessary to prevent 
it going on the rocks. Adverse seasons 
may also “do things” to other recom
mendations which may be perfectly 
sound. For example, with a very favor
able season a farmer may make a bale 
of cotton per acre with a nominal ap
plication of one fertilizer, and the next 

( Turn to page 35)
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Except in the Soil
By George D. Scarseth

Soil Chemist, Purdue Agricultural Experiment Station, Lafayette, Indiana

Fourth of a series of practical articles 
dealing with the principles of soil fer
tility.

IF MAN . could continue to move to 
newly cleared woodland every time 

the fertility of the soil became depleted, 
he would not need to be concerned about 
the possible lack of available fixed nitro
gen in the soil. When soils lose nearly 
all of their native organic matter, crop 
production problems become numerous. 
On all well-drained and well-aerated 
soils, deficiencies of nitrogen will always 
develop unless it is supplied by legume 
crops, by nitrogen-fixing bacteria, or by 
nitrogenous manures and/or nitrogen- 
carrying fertilizers.

Nitrogen Fixation Ma\es Gaseous

Nitrogen Useful to Plants. This situa
tion regarding nitrogen is unique when 
compared with that of other plant 
foods. There are about 75 million 
pounds of nitrogen in the air above 
every acre of land and sea, but to 
most plants it is as useless in this gaseous 
form as sea-water is to a thirsty man. 
Just as salty water must be distilled to 
obtain suitable drinking water, the at
mospheric nitrogen must be combined 
with oxygen, carbon, and hydrogen, 
before it is of any use to growing plants. 
This process of obtaining useful nitro
gen is called “nitrogen fixation” and is 
not to be confused with the soil fixation 
of phosphates.

Were it not for the dilution of the 
oxygen in the air by inactive nitrogen

Land Use and Nitrogen Relationships
VIRGIN FOREST  SOILS I CULTIVATED SOILS

Top-soil
A* horizon

Sub-SO'I 
~B horizon

[Well Managed Farm mg
i Deep-rooied legumes, winter
! cover crops, terraces-, j__
isods; limej fertilizers. [fertilizers.

S o il lo s t by=- 
Normal erosion 1 Excessive

M y  Managed. Eanmiifi
hallow-Tooted non- legume 

crops, baTe soil; mo lime or

Ideal Soil Building Conditions 
Deep-rooted trees acting as 
mineral pumps* to ennch the top-soil 
and to provide protective cover.
High m available Nitrogen (humus] 
porous, mellow, ideal moisture 
behavior, rich in growth hormones.
An ideal fertility developed through- 

.odthousandsofcenturies.
Very low in nitrogen and humus, hard, bad moisture relations, infertile.

/Thousands of years of protective vegetative cover needed t j transform the 
I exposed sub-soil mtoa new top-soil rich in humus and nitrogen unless a ll, 
\best conservation practices are used.

erosion

\
\

Substratum, 
*C honzon

\  \ _
Parent m ks  and] soil materials for soils] of the future.

F ig . , .  T h e re la tio n sh ip  betw een a typ ical v irg in  fo re s t soil and farm in g  p ractices . T he nearer
th e cu ltiv ated  soils can  b e  m aintained  to  con d ition s p revailing  under th e v irgin  conditions the b etter

the farm in g p ractices .
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(air =  about 20% oxygen and 80% 
nitrogen), plant and animal life would 
soon be oxidized or burned to ashes. 
On the other hand, were it not for the 
processes of fixation of the nitrogen, 
plants and animals would starve for it, 
even though constantly bathed in it in 
a useless form. It is an engrossing 
thought to realize that nitrogen is an
other vital link in organic nature.

The first fixed nitrogen was probably 
made by lightning flashes long before 
life appeared on the earth. Eventually, 
single-celled green plants (algae), bac
teria, slime moulds, and higher plants 
became more and more developed, until 
some became host plants for nitrogen- 
fixing bacteria. Legume plants are 
among the most primitive of our higher 
plants and have long served as hosts for 
these nitrogen-fixing organisms.

Nature Fixed Nitrogen and Devel
oped Rich Virgin Soils. Wherever 
the temperatures and rainfalls were 
suitable, forests have developed. The 
sizes and types of trees became largely 
a function of the amount of nitrogen 
made available by these various proc
esses of fixation. Forests became the 
fields for man to exploit and to use 
for his own development. He has

also been able to explore the world for 
natural deposits of fixed nitrogen (ni
trates) and has succeeded in making 
technical improvements on nature’s 
processes by directing the fixation of 
nitrogen through the use of legumes, 
electricity, and heat. All of these efforts, 
of course, are in the direction of supple
menting a diminishing supply of or
ganic matter in the soils, which he must 
continue to cultivate to grow his food 
supplies. Soils rich in humus carry an 
abundance of easily available nitrogen.

Figure 1 illustrates some of these 
relationships between the nitrogen and 
humus that existed in virgin forest soils 
and the effect of certain farming prac
tices on them. It is obvious that poor 
farming practices result in the farming 
of the subsoils. They may be very in
fertile as well as unprofitable. Soil man
agement practices that conserve the 
ideal virgin conditions in soils as far as 
possible are best from a long-time view.

Virgin forest soils will have an acidity 
of about 6.5 to 7.0 pH (nearly neutral 
in reaction) in the top inch. This is 
true even though the B horizon (see 
Fig. 1) or subsoil may be very strongly 
acid (pH 4.8 to 5.5). Clover failures 
were rare in Indiana 40 years ago but

Some Properties of Nitrogen trt 5oi Is
Ammonia, when mixed with Q fl.’ 
and covered with soil is not-rapidly 
oxidized to nitrates because the environ
ment is short of oxygen (Reducing)

NHi(504 Ammomw sulfate
 v (The N ii m the plusu>»)
—;-------*— Bacteria—

Ammonia added to the surface 
sort is rapidly oxidized to 
nitrates because nitrifying 
bacteria have plenty oxygen 
(Oxidizing environment)

Na :NO* Nitrate of soda
(D*N urnIV*y.ti»r ni)
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now are frequent. One of the causes 
for this is associated with a loss of the 
original surface, particularly the organic 
matter and basic nutrients.

Decline in Native Nitrogen Brings 
New Problems. Climatic factors, as well 
as those of management, greatly affect 
the rate of soil deterioration and loss of 
fertility. In the warm regions of the 
South (above 55° F. mean annual tem
perature) where the rainfall is high (50 
to 70 inches annually), the native nitro
gen supply is lost in a few years of farm
ing. However, in the north central re
gions where the rainfall is less (25 to 40 
inches annually), the native humus and 
nitrogen has lasted in many places for 
more than 100 years of farming.

Now that the northern soils are be
coming more generally depleted in ni
trogen (the southern soils have been 
depleted nearly from the starting of 
their cultivation), farmers are looking 
towards what they can do in supplying 
crops with plenty of available nitrogen. 
The problem is relatively simple— 
either more nitrogen-fixing plants (le
gumes) must be grown and returned to 
the soil, or nitrogen-carrying fertilizers 
must be used.

Because of this need, it is imperative 
that something be known regarding the 
behavior of several of these nitrogen 
carriers when applied to the soil.

In areas of scanty rainfall during the 
growing season and with medium heavy 
soils, it is best to plow under the nitro
gen carriers. The ammonium-forming 
fertilizers, such as calcium cyanamide, 
ammonium sulfate, urea, or other or
ganic materials, have some properties 
that make them especially desirable for 
plowing under in these drier regions. 
In areas where the summer rainfall is 
good and the soils are light textured 
(low in clay), top-dressing applications 
with nitrate carriers, as nitrate of soda, 
are found to be very effective. How
ever, under such well-aerated moist con
ditions, the nitrogen in any carrier will 
soon be nitrified to nitrate.

Oxidation or Reduction in the Soil 
Affects Nitrification of Ammonia. 
When an ammonia carrier is plowed

under with organic matter, a condition 
in the soil is developed that tends to 
keep the ammonia from nitrifying 
rapidly to nitrates. The organic matter 
that is covered with moist soil has to 
decompose in a zone that is short of free 
oxygen (reducing environment), and 
the bacteria that do the decomposing 
grab up all the free oxygen present, in
cluding some that is in combination 
with other elements, as with the iron 
oxides. As long as this rotting process 
goes on, the nitrifying bacteria cannot 
convert ammonia to nitrates. Since 
plants can use nitrogen in the ammonia 
form as well as in the nitrate form, none 
of the availability of the nitrogen is lost, 
but much is gained, for the ammonia 
particle (ion) is temporarily held by 
the clay particle firmly enough to retard 
it from moving easily in the soil water, 
either up or down, but yet not held too 
firmly to be taken up by plant roots. 
Of course, some ammonia will be con
verted into nitrates even under such con
ditions, so it does not mean that plants 
must feed entirely on the ammonia. 
When the decomposition of the organic 
matter is completed, the soil will again 
become oxidizing, and most of the am
monia will be changed to nitrates.

Clay Particles Will Hold Ammonia 
Nitrogen. Fig. 2 illustrates what hap
pens when an ammonia or nitrate fer
tilizer is added to a soil, especially as re
lated to the action of the clay in the soil 
and effect of organic matter. Ammonia 
salts will change to nitrate salts in a few 
days’ time under ideal aeration and 
moisture conditions. Nitrates easily 
move up or down in all soils, depending 
on the movement of the soil moisture. 
The ammonia will not move much, as 
long as it remains as an ammonia ion.

Study Fig. 2 and these relations are 
easily understood. Note that in dry 
weather the movement of nitrates is up
ward, and they often accumulate at the 
surface above the root zone of the plants. 
Some plants are often starved for ni
trates because of this movement. Then, 
too, in dry weather, top-dressings of 
nitrogenous fertilizers are ineffective, 
because they will remain on the surface.
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Courtesy, Soil Conservation Service, U. S. D. A. 
A b o v e : Scenes lik e  th is  should  keep farm ers fro m  p lan tin g  off th e  con to u r.

B e lo w : 44A fter lu n c h "  con ten tm en t in  a newly opened c a fe te ria .



Courtesy, Soil Conservation Service, XJ. 8. D. A. 
A b o v e: S trip -crop p in g  is an erosion  co n tro l in  r ich  L an ca ster C ounty, P en nsylvan ia .

B elo w : A good spot to  rem em ber on a hot sum m er's day.



L e f t : C atching sheep 
fo r  shearing is sport 
fo r  th is  young In d ian  

in  C olorado.

B e lo w : A l i f t  to  and 
fro  is a foot-saver fo r  
m any a young farm er 
who dances a t n ight.



"The £ditot5

So much has been written and uttered about 
the quality factor in successful crop produc
tion that it might seem unnecessary for ad
visory groups and producers to continually 
keep it in mind. Yet instances recur to show 
the need for constant attention to the growing 

and marketing of good quality produce if competition is to be met and best prices 
obtained.

Such an instance is noted in important discussions during the Citrus Institute, 
recendy held at San Bernardino, California, during which attendants were told 
that the “Key to better returns is better fruit.” The United States in 1939 grew 
as many oranges as all of the world did 20 years ago, and in those 20 years pro
duction of oranges in the United States has almost tripled. Grapefruit production 
increased from about 6,000,000 boxes to around 40,000,000 boxes. Now comes, 
in spite of the highly effective promotional work on increasing consumption and 
educational programs on the health-giving properties of citrus products, the need 
to increase consumption at prices which will warrant production.

It was brought out during the discussion that much of the poor quality fruit 
sold in California will now pass the standardization laws, but will not stand ship
ment to the East. As a result it is sold in California, glutting local markets and 
reducing prices beyond any chance of returning cost of production to the grower.

Many growers complain bitterly when standards are raised to points that shippers 
have found necessary to market a crop advantageously and efficiendy. The 
growers state that such high standards throw out so much of their crop that they 
have little left to sell. Too few growers realize that what they are selling must 
compete not only with similar produce offered by others in the same or different 
localities, but also must compete with the entire list of commodities attracting the 
consumer’s dollar. It is a well-known fact that when a supply of a vegetable or 
fruit is poor in quality, housewives will pass it up entirely, even though the price 
is very low, and will purchase a different fruit or vegetable that more nearly meets 
their standards. The solution does not appear to be the reduction of standards, 
but rather the improvement of produce to meet present-day market demands.

Essential Plant Foods

There are many factors, of course, which enter into the efficient growing, 
grading, and marketing of quality produce. However, the initial step goes 
back to the soil and what it can supply in the way of plant foods necessary for 
optimum growth. A wealth of evidence has been accumulated on the intelligent 
use of fertilizer not only to increase yield, but to improve quality and cut unit 
cost of production. Adequate supplies of certain plant-food elements are known 
to improve such quality factors as size, shape, flavor, color, juice, mineral, and 
starch content, texture, and cooking, keeping and shipping qualities of various 
crops. Carefully conducted tests in California, for instance, have shown that 
proper fertilization including well-balanced supplies of nitrogen, phosphorus, and

2 7



2 8 B e t t e r  C r o p s  W i t h  P l a n t  F o o d

potash will markedly increase the size, weight, and juice content and decrease the 
thickness of the rind of citrus fruit. In the manufacture of cigars, the very im
portant good-burning quality, which commands premium prices, is largely gov
erned by the amount of available potash which the soil and fertilizer can supply 
the growing tobacco plants. Another common example is the preference of 
grazing animals for grasses that have been fertilized.

This evidence of the effect of proper fertilization on the improvement of 
quality should not be overlooked in consideration of problems of surplusages. 
It should not be overlooked even by the grower who does not face the keen com
petition of crowded markets. A reputation for quality produce is an intangible 
but very valuable asset for any business to acquire. On it largely is based good 
will, an important market stabilizer.

We have recendy observed calculations of re
turns from practices of fertilization in which 
total net profit per acre and net profit per 
dollar invested in the treatment were given. 
Both of these factors are important in deter
mining the fertilizer treatment most likely to 
be profitable to the farmer. However, the 
stress frequently laid upon return per dollar 
invested would appear at times to be somewhat 

misleading. A treatment with a low investment is more likely to show a greater 
return per dollar invested than the treatment with the higher investment; whereas, 
the total net profit per acre might be greater from the treatment requiring the 
higher investment.

For example, a treatment costing $1 might increase the value of the crop 
obtained $7 per acre. This would mean a total net profit of $6 per acre and a 
return of $6 per $1 invested in the treatment. A second treatment might cost 
$3 per acre and result in an increase in crop value of $12 per acre. This would 
leave a total net profit of $9 per acre, but the return per dollar invested would be 
only $3. In analyzing and discussing the return of such an experiment, to stress 
the return per dollar invested in the treatment might easily give the impression 
that the $1 treatment was the more advantageous, since this gave the highest 
return per dollar invested. Actually the $3 treatment would be the more advan
tageous for the farmer since it would give him the greatest total profit per acre.

After all, it is the dollars of profit rather than the percentage of profit which 
pay the bills and put money in the bank. It would seem, therefore, that wherever 
possible, advisory groups should place the greater emphasis upon the total net 
return per acre. In such cases, the return per dollar invested should be of secondary 
importance in the persuasive interpretation of the benefits to be gained from the 
adoption of more efficient practices of fertilization.

Total Profit 
vs.

Unit Profit

W ’E ruin the lands that are already cleared and either cut down more wood, if 
we have it, or emigrate into the western country. . . .  A half, a third, or 

even a fourth of what land we mangle, well wrought and properly dressed, would 
produce more than the whole under our system of management; yet such is the 
force of habit, that we cannot depart from it.—George Washington, In his Letters.



This section contains a short review of some oi the most practical and important bulletins, and lists 
all reeent publications of the United States Department of Agriculture, the State Experiment Stations, 
and Canada, relating to Fertilizers, Soils, Crops, and Economies. 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

f  T . E. Odland and T . R. Cox in Rhode 
Island Experiment Station Miscellane
ous Publication No. 5, “Potato Growing 
in Rhode Island,” give a comprehensive 
discussion on fertilizers for potatoes 
along with other important subjects in
cluding methods and practices that have 
generally been found successful by 
growers in the State. The authors point 
out that the results of long-time experi
ments show the necessity for an ade
quate application of high potash fertili
zers for potatoes. Grades used at present 
by most growers, such as the 5-10-10 
and 4-8-10. at about one ton per acre, 
are not far from being as good as could 
be suggested for ordinary usage. Higher 
analysis grades, as 8-16-16 or 7-14-21, 
that are coming into general practice, 
are said to be entirely suitable, and the 
amount to be applied may be reduced 
accordingly. When potatoes are grown 
in rotation where legumes are included 
or where farm manure is used on some 
of the crops, less fertilizer will be needed 
than when they are grown continuously.

Proper fertilizer placement, rotation 
and cover crops, varieties, and other in
formation of much value to Rhode 
Island potato growers are fully ex
plained.

"Fertilizer Formulae,” Agr. Exp. Sta., Fay
etteville, Ark-, 1940, Mimeo.

",Recommendations o f the Provincial Fer
tilizer Board for 1940,” Dept, o f Agr., Quebec, 
Can., 1940.

"Results o f Bright Tobacco Variety and Fer
tilizer Experimental W ork” Agr. Exp. Sta., 
Gainesville, Fla., Mimeo., Oct. 14, 1939.

"Fertilizing Onion Sets, Sweet Corn, Cab
bage, and Cucumbers in a Four-year Rotation," 
Agr. Exp. Sta., Urbana, III., Bui. 464, Mar. 
1940, J. IV. Lloyd and /. P. McCollum.

"Fertilizers for Iowa and Their Use,” Agr. 
Ext. Serv., Ames, Iowa, S-117, 1940.

"1940 Fertilizer Recommendations,” Agr. 
Exp. Sta., State College, Miss., Inform. Sh. 196, 
fan. 1940, Clarence Dorman.

"Approved Methods o f Applying Fertilizers 
to Crops Grown in the Coastal Plain Section of 
North Carolina,” Agr. Exp. Sta., Raleigh, 
N. C., Agron. Inform. Cir. 122, fan. 1940, 
Emerson R. Collins and Harold D. Morris.

"Sources o f Nitrogen for Cotton," Agr. Ext. 
Serv., Clemson, S. C., No. 3, Jan. 1940.

"Save Plant Food in Manure,” Agr. Ext. 
Serv., Madison, Wis., Cir. 296, Feb. 1940, A. R. 
Whitson, F. L. Musbach, and A. R. Albert.

"The Behavior o f Boron in Soils," U. S. 
D. A., Washington, D. C., Tech. Bui. 696, Dec. 
1939, Frank. M. Eaton and L. V. Wilcox.

Soils
5[ “The Soil Auger” is the appropriate 
title of a new publication of the Massa
chusetts Extension Service. Intended to 
serve as a house organ for field workers 
in the various agricultural agencies deal
ing with soils problems, it offers a means 
for the ready and timely dissemination 
of the results of research and similar 
information of special interest. Accord
ing to Extension Soil Conservationist 
A. B. Beaumont, the plan calls for three 
to six issues each year, these going to 
members of State College, County Ex
tension Staff, and to teachers of voca
tional agriculture in the State.

In introducing Volume I, Number 1 
(January 1940), Dr. Beaumont says: 
“More professional and scientific groups 
are now soil-minded than ever before. 
Agronomists and horticulturists have 
always felt the need of soil knowledge, 
and to these are now added the fores
ters, the conservationists, and the econo
mists. All these want soil information 
and want it quickly. Soil scientists 
have gone a long way in the solution of

29
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soil problems, yet there are many still 
unsolved. Sometimes we are exasper
ated because of the poverty of our 
knowledge of soils; but that is a health
ful sign, for realization of one’s igno
rance is a starting point of progress. 
There is much yet to be learned about 
soils,—in Massachusetts as well as else
where.”

Ratios and grades of fertilizer for 
New England, role of calcium in the 
soil and plant, how to make a soil auger 
and auger borings, and abstracts of 
articles in scientific publications, are 
among the major topics comprising the 
first issue of “The Soil Auger.”

"Distribution and Activity of Azotobacter in 
the Range and Cultivated Soils o f Arizona,” 
Agr. Exp. Sta., Tucson, Ariz., Tech. Bui. 83, 
Mar. 1, 1940, W. P. Martin.

“Soil Drifting on Cropland in the Plains 
Area o f Montana, with Soil, Insects, and Land 
Use Supplements,” Agr. Ext. Serv., Bozeman, 
Mont., Bui. 176, June 1939, M. P. Hansmeier.

“Using Conservation Materials,” Agr. Ext. 
Serv., Durham, N. H., 1940, Ford S. Prince.

“Soil Survey, Bonner County, Idaho,” U. S.
D. A., Washington, D. C., Series 1934, No. 
16, Dec. 1939, E. N. Poulson, F. A. Mark, and 
George Gibbs.

"Soil Survey, Washington County, Indiana,” 
U. S. D. A., Washington, D. C., Series 1932, 
No. 36, July 1939, John T. Miller, Howard 
Wm. Higbee, A. T. Wianckp, and M. E. Wag
goner.

“Soil Survey, (Reconnaissance) The Red 
River Valley Area, Minnesota,” U. S. D. A., 
Washington, D. C., Series 1933, No. 25, Apr. 
1939, C. C. Nikifor of}, A. H. Hasty, G. A. 
Swenson, A. L. Gray, E. A. Fieger, Sam Hill, 
H. C. Newman, C. H. Mattson, J. C. Hide, 
and Eric Kneen.

"Soil Survey, Sarpy County, Nebraska,” 
U. S. D. A., Washington, D. C., Series 1935, 
No. 10, Oct. 1939, T. E. Beesley and T. K. 
Popov.

Crops
Three valuable publications stressing 

the importance of producing quality 
cotton were issued recently by agricul
tural authorities in South Carolina, 
Georgia, and Missouri. South Carolina 
Extension Service Circular 179, “Cot
ton Production in South Carolina,” by
H. A. Woodle, B. E. G. Prichard, and 
D. C. Sturgis, is a summarization 
drawn from 12 years of records of the 
methods and practices followed by the 
best cotton farmers of the State who

have competed in the annual 5-acre con
test. These show the importance of 
proper fertilization and good cultural 
practices in growing profitable cotton 
crops. Georgia Experiment Station 
Bulletin 204, “Results of Cotton Va
riety Tests 1936-39,” by U. R. Gore, and 
also Missouri Extension Service Circular 
206, “Good Varieties of Cotton for Mis
souri,” by B. M. King, describe the ad
vantages gained by adopting certain 
varieties that are outstanding in yielding 
ability and other desirable qualities. In
telligent consideration of the important 
points given in each of these publica
tions should prove highly profitable to 
cotton growers in the respective States.

“Fifty-first Annual Report, Fiscal Year End- 
ing June 30, 1939,” Agr. Exp. Sta., Fayette
ville, Ark-, Bui. 386, Feb. 1940, W. R. Hor- 
lacher and C. O. Brannen.

"Five New Peach Varieties Especially 
Adapted to Mild Winters,” Agr. Exp. Sta., 
Berkeley, Calif., Bui. 632, Dec. 1939, J. W. 
Lesley.

“Crown-Grading Experiments With Aspara
gus,” Agr. Exp. Sta., Berkeley, Calif., Bui. 633, 
Jan. 1940, H. A. Jones and G. C. Hanna.

“Pasture is Paramount for Milk an^ Meat 
Production in Ontario,” Agr. Ext. Serv., 
Guelph, Ontario, Can., Ext. Cir. 28, May 1939.

“Producing Hay of Higher Feeding Value,” 
Ontario Dept, o f Agr., Toronto, Ontario, Can., 
Bui. 406, Dec. 1939, 0 . McConkey.

“Annual Report o f the Director for the Fis
cal Year Ending June 30, 1939,” Agr. Exp. 
Sta., Newark, Del., Bui. 220, Nov. 1939, G. L. 
Schuster, Dir.

“Better Rural Life in Delaware," Agr. Ext. 
Serv., Newark, Del., Bui. 30, May 1939, C. A. 
McCue, Dir.

“Care o f Citrus Groves Injured by Cold,” 
Agr. Exp. Sta., Gainesville, Fla., Press Bui. 546, 
Feb. 1940.

"Sorghum in North Georgia,” Agr. Exp. 
Sta., Experiment, Ga., Cir. 121, Feb. 1940, 
Thomas S. Boggess and J. E. Bailey.

“Hawaii Agricultural Experiment Station 
Report, 1939,” Agr. Exp. Sta., Honolulu, T. H., 
Mar. 1940.

“Twenty-second Annual Report of the De
partment o f Agriculture, July 1, 1938 to June 
30, 1939,” Sta. Dept, o f Agr., Urbana, III.

"Farm Science Reporter,” Agr. Ext. Serv., 
Ames, Iowa, Vol. 1, No. 1, Jan. 1940.

"Effect o f Spacing and Length of Harvest
ing on Yields o f Asparagus,” Agr. Ext. Serv., 
Ames, Iowa, Bui. P6 (New Series), Mar. 1940,
E. S. Haber.

“The Vegetable Garden,” Agr. Ext. Serv., 
Ames, Iowa, Ext. Cir. 245 (Revised), Jan. 
1940, E. S. Haber and W. H. Collins.

“Thirty-first Biennial Report of the Kansas
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State Board of Agriculture to the Legislature of 
the State for the Years 1937 and 1938," St. Bd. 
of Agr., Topeka, Kan., Vol. XXXVI.

"Suggestions for Increasing Corn Yields in 
Central and South Louisiana,” Agr. Exp. Sta., 
University, La., Cir. 23, Mar. 1940, H. B. 
Brown.

"Corn Production in the Alluvial Section of 
Louisiana,” Agr. Exp. Sta., University, La., 
Cir. 24, Mar. 1940, C. B. Haddon and D. M. 
Johns.

"Brussels Sprouts as a Truck. Crop,” Agr. 
Ext. Serv., University, La., Ext. Cir. 187, June
1939, G. L. Tiebout.

"Corn Production on the Hill Lands of 
Louisiana,” North La. Exp. Sta., Calhoun, La., 
Cir. 26, Mar. 1940, Sidney Stewart.

"Cauliflower as a Truck. Crop for Late Fall 
and Early Winter Harvesting," Agr. Ext. Serv., 
University, La., Ext. Cir. 188, June 1939, G. L. 
T iebout.

"The Fifty-second Annual Report of. the 
University o f Maryland Agricultural Experi
ment Station, 1938-39,” Agr. Exp. Sta., College 
Park, Md., Vol. 52, 1939, J. E. Metzger, Dir.

"Hotbeds and Coldframes,” Agr. Ext. Serv., 
East Lansing, Mich., Ext. Bui. 20 (Revised), 
Mar. 1940, H. L. Seaton, D. E. Wiant, and 
J. H. Muncie.

"Forty-sixth Annual Report, Agricultural 
Experiment Station, University o f Minnesota, 
July 1, 1938 to June 30, 1939,” Agr. Exp. Sta., 
Univ. Farm, St. Paul, Minn.

"An Illustrated Guide, Landscaping Mis
sissippi Homes,” Agr. Exp. Sta., State College, 
Miss., Bui. 340, Dec. 1939, R. O. Monosmith 
and F. S. Batson.

"New Practices to Regulate the Fruit Crop," 
Agr. Exp. Sta., Columbia, Mo., Bui. 416, Mar.
1940, A. E. Murneek-

"Results of Som»Young Apple Tree Pruning 
Experiments," Agr. Exp. Sta., Columbia, Mo., 
Res. Bui. 313, Mar. 1940, T. J. Talbert.

"Comparative Accuracy and Efficiency in 
Determination of Carbohydrates in Plant Ma
terial,” Agr. Exp. Sta., Columbia, Mo., Res. 
Bui. 314, Mar. 1940, P. H. Heinze and A. E. 
Murneek’

"Corn Production in Montana,” Agr. Ext. 
Serv., Bozeman, Mont., Bui. 173, Apr. 1939, 
Ralph D. Mercer.

"Irrigated Pastures in Montana,” Agr. Ext. 
Serv., Bozeman, Mont., Bui. 174, May 1939, 
A. H. Post and J. O. Tretsven.

"Alfalfa Seed Production," Agr. Ext. Serv., 
Bozeman, Mont., Bui. 175, Apr. 1939, Ralph 
D. Mercer.

"The Blueberry in New York,” -dgr. Exp. 
Sta., Geneva, N. Y., Cir. 189, Mar. 1, 1940,
G. L. Slate and R. C. Collison.

"The Home Garden and the 1940 Agricul
tural Conservation Program," Agr. Ext. Serv., 
Raleigh, N. C., Ext. Folder 45, Feb. 1940, H. R. 
Niswonger and Mary E. Thomas.

"The Performance o f Corn Hybrids in North 
Carolina,” Agr. Exp. Sta., Raleigh, N. C., 
Agron. Inf. Cir. 124, Paul H. Harvey and Gor
don K. Middleton.

"The Ohio Cooperative Corn Performance 
Tests," Agr. Exp. Sta., Wooster, Ohio, Sp. Cir. 
59, Jan. 1940, G. H. Stringfield, R. D. Lewis, 
and H. L. Pfaff.

"Potato Growing in Ohio," Agr. Ext. Serv., 
Columbus, Ohio, Bui. 86, June 1939, E. B. 
T ussing.

"How I Grew My Potatoes,” Agr. Ext. 
Serv., Columbus, Ohio., 4-H Cir. 121, Mar. 
1939, E. B. Tussing.

"A Progress Report o f Corn Investigations 
in Okl&homa, 1939," Agr. Exp. Sta., Stillwater, 
Okla., Mimeo. Cir. 52, Mar. 1940, C. B. 
Cross.

"Annual Report for 1938 Agricultural Ex
tension Service, Rhode Island State College,” 
Agr. Ext. Serv., Kingston, R. I., Bui. 77, Feb.
1939, P. S. Burgess.

"Potato Growing in Rhode Island," Agr. 
Exp. Sta., Kingston, R. I., Misc. Pub. 5, Jan. 
15, 1940, T. E. Odland and T. R. Cox.

"1938-1939 Annual Report o f the Depart
ment o f Agriculture to the Governor o f the 
State o f South Dakota for the Fiscal Year 
Ending June 30, 1939,” St. Dept, o f Agr., 
Pierre, S. Dak•

"The Chemical Composition o f Forage 
Grasses o f the East Texas Timber Country,” 
Agr. Exp. Sta., College Station, Brazos County, 
Tex., Bui. 582, Mar. 1940, G. S. Fraps and 
J. F. Fudge.

"Sweet Potato Growing,” Agr. Exp. Sta., 
College Station, Tex., Prog. Rpt. 662, Feb. 19,
1940, R. E. Wright.

"Forty-ninth Annual Report for the Fiscal 
Year Ended June 30, 1939,” Agr. Exp. Sta., 
Pullman, Wash., Bui. 384, Dec. 1939.

"Rebuilding Wheat Lands with Grasses and 
Legumes,” Agr. Ext. Serv., Pullman, Wash., 
Ext. Cir. 28, Apr. 1939, Leonard Hegnauer.

"What’s New in Farm Science,” Agr. Exp. 
Sta., Madison, Wis., Bid. 449, Mar. 1940.

"Plan Wisconsin Pastures," Agr. Ext. Serv., 
Madison, Wis., Cir. 298, Mar. 1940, F. V. 
Burcalow and G. Bohstedt.

"Safeguard the New Seedings,” Agr. Ext. 
Serv., Madison, Wis., Cir. 300, Apr. 1940,
H. L. Ahlgren and L. F. Graber.

" Western Grass,” U. S. D. A., AAA, Wash
ington, D. C., G-98, 1940.

"Directory of Organization and Field Ac
tivities o f the Department o f Agriculture: 
1939,” U. S. D. A., Washington, D. C., Misc. 
Pub. 376, Feb. 1940.

Economics
According lo the recent statistical 

release of the State Inspection and 
Regulatory Service at College Park, 
Maryland, the Maryland farmers used 
some 164,585 tons of commercial ferti
lizer in 1939, of which 65,594 tons were 
Maryland standard analyses fertilizers 
as recommended for 1939, and 130,425 
tons were of the 15 leading grades.
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The four leading grades in order of 
their importance are 2-9-5, 2-12-6, 6-6-5, 
and 2-8-10. It was estimated that 4,508 
tons of nitrogen, 14,143 tons of phos
phoric acid, and 10,107 tons of potash 
were contained in mixed fertilizers sold 
in Maryland in 1939. The report con
tains other interesting facts with respect 
to the fertilizer industry in Maryland.

f  The Control Series Bulletin No. 100 
of the Agricultural Experiment Station 
at Amherst, Massachusetts, contains 
much worth while information with 
respect to the fertilizer industry in that 
State. For instance, from July 1, 1938, 
to July 1, 1939, 41,616 tons of mixed 
fertilizers, 20,800 tons of materials, and 
1,558 tons of pulverized natural manure, 
making a total of 63,974 tons of fertili
zers, were sold in Massachusetts. It 
was reported that there were 12,890 tons 
of plant food contained in this tonnage, 
27% was nitrogen, 43% was phos
phoric acid, and 30% was potash. 
Mixed fertilizers furnished 67.6% of the 
plant food used and unmixed materials 
31.6%, and manures .8%. The four 
leading grades in order of their im
portance were 5-8-7, 4-8-4, 4-8-7, and 
6-3-6.

1̂ According to the “1939 Fertilizer 
Bulletin,” statistical release of the Soils 
Department of Michigan State College, 
total fertilizer sales in 1939 amounted to 
144,811 tons, of which 98,566 tons were 
sold in the spring and 46,245 tons in the 
fall. Of the total, 123,914 tons were in 
the form of mixed goods, and 14,804 
tons were superphosphate. Nearly 89% 
of the tonnage was composed of grades 
in ratios recommended by the Soils De
partment, and 93% of the mixed goods 
contained 20% or more plant food, com
pared to 73% in 1934, 78% in 1935, 
and 89% in 1938. The 10 leading 
grades made up about 79% of the total. 
The 10 best sellers in order of their im
portance were 2-12-6, 0-20-0, 2-16-8,
2-12-2, 2-8-16, 4-16-4, 0-14-6, 3-12-12, 
5-10-5, and 0-8-24. The 2-12-2 declined 
in importance, and 2-16-8, 0-14-6, and
3-12-12 increased in importance.

"Annual Summary of Fruit and Vegetable 
Unloads in Honolulu, 1939," Agr. Ext. Serv., 
Honolulu, T. H., Agr. Ext. Cir. 65, Mar. 1940, 
Kenneth I. Hanson and Kenichi Murata.

“A Farm Management and Cost Study on 
500 Family-Sized Farms in the Louisiana 
Sugar Cane Area, 1938," Agr. Exp. Sta., Uni
versity, La., La. Bui. 314, Feb. 1940, W. W. 
McPherson and J. N. Efferson.

"Financial Results o f the Operation of 
Large Sugar Cane Farms in Louisiana, 1937, 
and 1938,” Agr. Exp. Sta., University, La., 
La. Bui. 315, Feb. 1940, Roy A. Ballinger.

"Financial Results o f the Operation of Sugar 
Mills in Louisiana, 1937 and 1938," Agr. 
Exp. Sta., University, La., La. Bui. 316, Feb. 
1940, Roy A. Ballinger.

"Some Results o f a Farm Management 
Survey in Rapides, Union, Claiborne, and 
DeSoto Parishes, 1938," Agr. Exp. Sta., Uni
versity, La., La. Bui. 317, Mar. 1940, J. N. 
Efferson.

"Crop Report for Michigan, Annual Crop 
Summary, 1939, and Crop Statistics 1929-
1939," St. Dept, o f Agr., Lansing, Mich., Jan.
1940.

"Amounts and Cost o f Credit Extended by 
Cooperative Exchanges’’ Agr. Exp. Sta., Co
lumbia, Mo., Bui. 415, Feb. 1940, Ralph E. 
Mercer and Herman M. Haag.

"Missouri Farm Prices Since 1910," Agr. 
Exp. Sta., Columbia, Mo., Res. Bui. 312, 
Mar., 1940, Herman M. Haag.

"Tenth Annual Report o f the New Mexico 
Feed and Fertilizer Control Office, Year End
ing Dec. 31st, 1939, Commercial Fertilizers," 
Feed and Fer. Cont. Office, State College, New 
Mexico, Feb. 1, 1940, R. W. Ludwick and 
Lewis T. Elliott.

"An Economic Study of Land Utilization in 
Yates County, New York," Cornell Univ. 
Agr. Exp. Sta., Ithaca, N. Y., Bui. 727, Ian. 
1940, M. D. Woodin.

"Costs in Dairy Farming," Cornell Univ. 
Agr. Ext. Serv., Ithaca, N. Y., Bui. 427, Feb. 
1940, L. C. Cunningham.

"Analyses o f Commercial Fertilizers, Spring 
and Fall, 1939," St. Dept, o f Agr., Raleigh, 
N. C., Vol. I l l ,  No. 1, Mar. 1940.

"A Study of the Farm Business o f 74 Farms 
in Northern Orleans County, Vermont," Agr. 
Ext. Serv., Burlington, Vt., Brieflet No. 545, 
fan. 1940, Hermon I. Miller and Roger D. 
Whitcomb.

"Leasing Washington Farms," Agr. Exp. 
Sta., Pullman, Wash., Bui. 385, Jan. 1940, 
Alden E. Orr.

"Hay Quality, Relation to Production and 
Feed Value," U. S. D. A., Washington, D. C., 
Misc. Pub. 363, Nov. 1939, E. O. Pollock and 
W. H. Hosterman.

"Texas and Oklahoma Handbook for Range 
Conservation," U. S. D. A., AAA, Washington, 
D. C., SRB-451, Nov. 7, 1939.

"Feeding Farm Folks Through the Farm’s 
Own Program," U. S. D. A., AAA, Washing
ton, D. C., SRAC-No. 7, Dec. 1939.
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To 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, 
Vol. 36, No. 2, February 1940

W a ter  C u l t u r e  E x p e r im e n t s  on t h e  
L im e -P otash  Q u e st io n . By F. Alten 
and H. Orth, Berlin, Germany.

A mutual relationship between cal
cium and potassium affecting their ab
sorption by plants was observed by 
Wolff in 1871. Ehrenberg studied this 
further and in 1920 expounded his lime- 
potash law which stated that an antag
onism existed between the two nutrients, 
high calcium reducing potassium ab
sorption by plants. This law was sup
plemented by observations of Lunde- 
gardh in 1932, when he showed that 
increasing amounts of potassium de
pressed the absorption of calcium.

The authors report on further experi
ments on the lime-potash relationship, 
conducted by growing oats in water 
culture with increasing concentrations 
of one cation accompanied by decreas
ing concentrations of the other, sodium 
being constant and at two levels. Length 
of leaves, dry weight, and ash composi
tion were determined.

As the potassium, calcium, or mag
nesium in the solution was increased, 
the content of the respective element in 
the ash was increased. At the same 
time, one or more of the other elements 
was decreased. The total content of 
cations was fairly constant regardless of 
treatment. As the potassium content of 
the solution, and consequently of the ash, 
was decreased, the sodium content in
creased. Sodium did not increase in the 
plant when calcium decreased. These 
high sodium, low potassium plants did 
not make good growth. At the lower 
level, magnesium decreased rather reg

ularly as the potassium increased and 
calcium decreased. At the higher mag
nesium level in the nutrient solution, 
the magnesium content of the ash as
sumed a U-shaped curve, being high 
with either potassium or calcium high, 
and low when the two elements were 
equal. The silica in the raw ash tended 
to follow the same course as the mag
nesium.

Lime-Potash Law
Ehrenberg’s lime-potash law appears 

to be rather well substantiated by the 
data. When calcium is very low, addi
tions of the element increase potassium 
absorption, but with added increments 
of calcium, the potassium absorption is 
depressed. The authors state that they 
could not find a decrease in calcium 
absorption with increasing potassium in 
the solution, as was found by Lunde- 
gardh. They state, however, their data 
indicate that with constant calcium 
supply, an increasing potassium supply 
would depress the amount of calcium 
absorbed.

Best growth and yields of the plants 
occurred when the nutrient solution 
contained the cations in the following 
ratio on the basis of milliequivalents:
6.5 K, 3 Ca, 2 Na, 0.5 Mg. Good 
growth will occur over quite a range of 
calcium : potassium ratios, centering 
around a 1:1 ratio. At a higher mag
nesium supply, the plants are much 
more sensitive to differences in calcium : 
potassium ratios. Potassium starvation 
reduced growth much more than did 
calcium starvation. With higher mag
nesium supply, a reduction in calcium 
supply was much more deleterious than 
with lower magnesium supply.

33
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T h e  I n f l u e n c e  o f  G ro w in g  C ondi
tio n s  and C u ltu r a l  P ra ctices on 
t h e  T u b e r  and S tarch  Y ie l d  and 
on  t h e  Q u a l it y  o f  P otatoes. By 
M. Platzmann, Hohnstadt, Germany. 
The author refers to previous work 

on the yield and quality of potatoes, in 
which only starch and not protein con
tent of the tubers was reported. It is 
felt that this is a serious oversight, 
since the amount and form of the pro
tein in the potatoes is considered to be 
of great significance in determining 
taste, feeding value, keeping, cooking, 
and processing qualities. Published 
work on potato experiments causes the 
author to suspect that frequently the 
phosphoric acid and potash applied are 
not sufficient to balance correcdy the 
amount of nitrogen applied in fertilizer, 
manure, and green manure. Such un
balanced fertilization results in abnor
mally large top or vine growth and de
layed maturity. The tubers must be 
harvested before they are ripe, and 
are then poor in taste and keeping 
quality. The author believes this to be 
due to large amounts of amides being 
present in the low starch tubers, the ni
trogen not yet having been transformed 
to the more valuable protein forms. 
Such tubers are much less desirable for 
fermentation purposes owing to their 
tendency to produce foam during fer
mentation. Their lower starch content, 
of course, also results in less alcohol 
being produced.

The author gives his own experiences 
with growing potatoes on loamy sand 
soils. A lupine green manure crop 
which had been fertilized with 600 
pounds of 0-9-15 per acre was turned 
under for the potatoes. Owing to the 
healthy appearance of the lupine, no 
further fertilization for the potatoes was 
considered necessary. However, the 
potato tops remained green up to frost 
time, and the crop had to be harvested 
before they died down. The yield was 
good, about 400 bushels per acre, but 
the starch content was only 14-15%, and 
rotting set in shortly after harvesting. 
The tubers fermented with much froth

ing, and the alcohol yield was very un
satisfactory.

Phosphate and potash fertilization 
has been increased on these fields, until 
now 1,000 pounds of 0-10-18 per acre 
are applied to the potatoes or the pre
ceding lupine green manure. The 
author is not sure he has yet reached 
the optimum amounts for the mineral 
nutrients. No further nitrogen is ap
plied, if a good green manure is turned 
under. Without green manure, 75-80 
pounds of nitrogen and about 15 tons of 
manure are applied. Yields are now 
running up to 450 bushels per acre, with 
starch content 18-20%, thus giving up 
to 2.7 tons of starch per acre.

I n f l u e n c e  of  P o tassium  and N itrogen  
N u t r it io n  on C arbohydrate M eta b
o l ism  in  K o k -Sagyz. By A. Kalin\e- 
witsch.
This abstract summarizes sand-cul- 

ture pot experiments with the rubber- 
producing plant Kok-Sagyz (Taraxa
cum Kok-Sagyz Rodin). The produc
tion and storage of rubber occur in the 
root, and are closely related to the car
bohydrate content of the root. The 
author conducted experiments to deter
mine the influence of nitrogen and po
tassium supplied in different amounts 
and at different times on carbohydrate 
content of the plant. Increased nitro
gen nutrition increased the reducing 
sugars in all parts of the plant, while 
potassium increased the saccharose. 
High nitrogen application at time of 
leaf formation increased sugar forma
tion. Applying nitrogen late in the 
season caused new leaf formation and 
reduction in carbohydrate transfer to 
the roots, and consequently reduced 
rubber formation. Reducing the nitro
gen or increasing the potassium during 
the late growth had an opposite and 
favorable effect on rubber production. 
High potassium nutrition increased 
sugar production by the leaves and 
caused more sugar to be transported to 
the roots, thus increasing rubber pro
duction.
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T h e  C hocolate S po t  D isea se  o f  H orse 
B ean s. By A. R. Wilson, England. 
The chocolate spot disease attacks 

horse beans in the many different coun
tries where the crop is grown. At times 
the disease assumes epidemic propor
tions. There has been some difference 
o£ opinion as to what organism causes 
the disease, but the author believes that 
several species and forms of the genus 
Botrytis are the causal organisms. There 
appears to be two forms of the disease, 
an aggressive and a non-aggressive 
form.

The disease is much worse when the 
beans are growing on soils low in phos
phorus and potassium. If sufficient 
amounts of these nutrients are present, 
and especially if large amounts of pot
ash fertilizer are applied, damage by the 
disease is greatly reduced, due ap
parently to the aggressive form of the 
causal organism not being able to attack 
the plants successfully under these 
conditions.

T h e  O r ig in  and D is t r ib u t io n  o f  S ev
era l  L eg u m in o u s  P la n ts. By A. 
Fischer, Miincheberg, Germany.
In a series of maps, accompanied by 

a short discussion, place of the origin 
and world distribution of the follow
ing leguminous plants are given: Cana- 
valia species (jackbeans or Madagascar 
beans); Schizolobium utile (split pod 
tree); Dolichos (hyacinth bean); Ca- 
janus indicus (Pigeon pea); Lathyrus

species (lathyrus, sweet pea, chickling 
vetch, etc.); Vicia species (vetches); 
Vigna Savi (cowpeas).

Annales Agronomiques,
Vol. 10, No. 1, 

January-March 1940
On t h e  M ag n esiu m  in  C h lo r o p h y l l .

By M. Javillier and S. Goudchaux,
France.
A method is described for separating 

the magnesium contained in chloro
phyll from the total magnesium in the 
plant. This is based on extracting the 
chlorophyll and determining the mag
nesium contained therein by a micro
method adapted to small plant samples 
by the authors. The chlorophyll content 
can be calculated from the magnesium 
found to be present.

The magnesium in the chlorophyll, 
together with the calculated chlorophyll 
content for a number of plants, in some 
cases at different times of the year, are 
given. For a few crops the total mag
nesium also was determined, and the 
ratio of chlorophyll to total magnesium 
calculated. The magnesium in the 
chlorophyll ranges from 1 to 3 ppm. 
dry matter, with the chlorophyll run
ning from 36-110 ppm. The chloro
phyll magnesium ran from 0.9-26% of 
the total magnesium in the plant. Thus 
the absolute and proportionate amounts 
of two types of magnesium varied 
widely with different plants.

Cotton Is Improved
(From page 19)

year with an unfavorable season a larger 
application of a higher analysis fertilizer 
may give yields of less than a bale. 
This is one reason why it sometimes 
takes several years to get good practices 
established in an area. Supervisors can 
help farmers arrive at correct conclu
sions.

I do not mean to infer that varieties 
of cotton do not vary in their ability to

withstand adverse conditions. They 
do. The staple of some varieties short
ens more during a period of drouth 
than others. Some varieties will pro
duce a larger weed than others during 
a rainy season, etc. In such cases farm
ers need assistance in drawing correct 
conclusions.

There is a marked difference in lint 
percentage of the best varieties. Many
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farmers prefer varieties with high “gin 
turn out.” This is a problem that can
not always be ignored. Certain strains 
of some varieties have been hard to 
pick. Although the breeder soon de
veloped other strains of the same va
riety that were easy to pick, many 
farmers became prejudiced against it 
and changed to another variety.

The one-variety plan has made it 
possible to change cotton production 
in Georgia from a very one-sided, poorly 
balanced program of production, to a 
program of production that gives our 
local mills more nearly the kind and 
amount of the various staple lengths 
they most desire. The change has not 
only been profitable for the cotton man
ufacturers, but has also given our cot
ton farmers an added income from 
premiums and larger yields which has 
averaged from $5 to $10 per acre.

It is recognized that conditions are 
not the same in all parts of the cotton 
belt. In sections of the cotton belt, 
far removed from consuming centers, 
the methods of cotton improvement 
used, as in all cases, should be ones that 
will best serve the needs of the areas 
concerned. Apparendy certain areas 
are not as well suited to the production 
of l-inch and longer cotton as other

areas. The wisdom of growing 1-inch 
and longer cotton in some areas may be 
subject to question.

One of the things which has made it 
difficult to keep the cotton-improvement 
program on as high level of efficiency 
as desired, has been lack of adequate 
personal supervision of the one-variety 
communities. Supervision which nor
mally could be expected from county 
agents in many cases has been woefully 
lacking. County agents have been so 
completely tied up with AAA programs 
that some of them find little or no time 
to give to the supervision and direction 
of the cotton-improvement program. 
This condition will have to be cor
rected, or at least improved, before best 
results can be expected.

As to the solution of some of the 
cotton-improvement problems, in my 
opinion we should emphasize in every 
way possible better farming practices. 
Farmers should be interested in all 
phases of cotton production, such as im
provement in cropping systems, better 
fertilization, seed treatment, boll-weevil 
control, etc., so as to increase yields per 
acre and lower production cost. A 
cotton-improvement program which 
not only includes purchase and care of 
the seed, but one which will include

T h e an n u al b arb ecu e  in  th e O rchard  H ill O ne-variety com m unity.
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all of the foregoing things, will come 
nearer getting and holding interest of 
cotton farmers than the value of quality 
cotton and good seed alone. Very satis
factory progress has been made in 
recent years along these lines, and with 
the increased interest in better methods 
of production it should be easier to ex
pand and enlarge upon the cotton-im- 
provement project. Sometimes better 
results can be obtained by stressing the 
good yielding qualities of a variety, 
than by calling attention to premiums 
which might be obtained for longer 
staple length.

Specific information on methods of 
production for specific varieties will en
able farmers to make maximum yields. 
For example, with Coker’s 4-in-l cotton, 
farmers in South Carolina have made 
very attractive yields by planting in 3- 
foot rows and spacing thickly in the 
drill. Coker’s 4-in-l is a dwarf cotton 
and has very thin foliage.

Further Research Needed
Various plans for renewal of seed have 

been suggested, but none of them will 
work equally well in all communities. 
This continues to be a major problem, 
and should receive more thorough study. 
Increased personnel, Federal, State, and 
County, will aid greatly in maintaining 
interest and preventing mistakes.

A thorough study of the spinning 
qualities of; the principal varieties of 
cotton now in use should supply infor
mation as to the varieties that should 
be grown most extensively. At the pres
ent time very little definite information 
is available on the spinning value of the 
varieties now in use.

We are very much in need of infor
mation on consumption of cotton by 
staple lengths for both domestic and 
foreign demand. It is our belief that 
considerable change has been made by 
manufacturers during the last few years 
as to the kind of cotton they most desire. 
Up-to-date information of this kind 
should be very helpful in promoting the 
type of production program that would 
be of greatest value to all concerned.

A satisfactory cotton-marketing pro
gram should be made a part of any cot

ton-improvement program. Some effort 
along this line has been made. One- 
variety tags have been placed on bales, 
cotton bagging has been used, mills have 
been requested to make comparison of 
the spinning value of the one-variety 
cotton with other cotton, etc. Efforts 
along these and other marketing lines 
should be extended, and the require
ments for test lots of cotton made more 
exacting.

A program for better ginned cotton 
should be a part of any well-rounded 
cotton-improvement program. Cotton 
farmers lose a large sum annually be
cause of rough ginned cotton. Premi
ums for 1-inch and longer cotton over 
%-inch may be much smaller in future 
years than for past years. A good gin
ning job will aid farmers in obtaining 
the highest market price.

Improvement of some of the new 
services, such as the Smith-Doxey Serv
ice, and expansion of these services will 
supply information to farmers and lead
ers of cotton-improvement projects. This 
should make it possible to have a defi
nite yardstick for measuring the quality 
of the cotton grown by each individual 
farmer. In this way it will be possible 
for the leaders to expend their energies 
where the best results may be expected.

In conclusion, may I say that the 
cotton-improvement program has ob
tained results during the last 7 years 
which are very gratifying. This prog
ress has been made with only a small 
additional expenditure in funds or in
crease in personnel. The cotton-im
provement work in Georgia is a cooper
ative project, conducted jointly by the 
Agricultural Extension Service, the 
Georgia Experiment Station, and the 
U. S. Bureau of Plant Industry. Re
cently R. R. Childs, former Professor 
of Cotton Industry at the Georgia State 
College of Agriculture, has been em
ployed jointly by the Agricultural Ex
tension Service and the U. S. Bureau of 
Plant Industry to devote his entire time 
to one-variety cotton work in Georgia. 
This will give us a good set-up, from 
which even greater results are expected 
in the future.
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Legumes Are Making A Grassland Possible
(From page 11)

tion against losses due to soil erosion. 
It provides succulence during the hot, 
dry part of the summer when grasses 
are dormant. In areas where white 
grubs are a problem, a good growth of 
alfalfa or sweet clover will give protec
tion from these pests for a period of 
years. With regulated grazing, good 
stands of legumes can be maintained 
for several years. Even after the leg

umes have disappeared, the residual 
benefits to the grass will be evidence 
for several years.

The old axiom, “Take care of the 
legumes, and the grasses will take care 
of themselves,” is being put into prac
tice by restoring lime, phosphate, and 
potash to depleted soils, so that the 
legumes may be established in associa
tion with grasses.

Su ch  expanses o f  legum e grasslands insu re  feed  reserves fo r  a m ore p ro fitab le  agricu ltu re.

Potash Deficiency In New England
(From page 9)

liberal potash application. Grass hay 
and some of our vegetable crops are 
less demanding on this plant-food ma
terial.

Although kainit was the most effi
cient source for tomatoes and mangels 
in this experiment, it is not at present 
an important general source. Potash 
materials of higher grade have largely 
replaced low analysis materials such as 
kainit, on account of the higher cost 
per unit of low grade sources and their 
inadaptability for use in high analysis

fertilizer. For the same reason sulfate 
of potash-magnesia, such as used in this 
experiment, is not a major source of 
potash. This leaves the chief compari
son as that between muriate and sulfate 
of potash. These experiments do not 
show any great advantage for either 
one as against the other for crops in 
general. The sulfate was a little to be 
preferred on the basis of yield on some 
crops, while the muriate source had a 
little advantage on others. The source 
that will furnish the largest number
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M angels on p o tash  exp erim en t, 1 9 3 9 .  L e f t ,  low p o tash , 8 .5 3  tons p e r a c r e ;  c e n te r , m edium  
p o tash , 1 3 .8 0  to n s p er a c r e ;  r ig h t, h igh p otash , 2 0 .3 6  to n s p e r acre .

of units of potash per unit of cost is 
the one that will generally bring the 
greatest return per dollar invested. 
There are some exceptions to this rule. 
Tobacco growers in certain regions, for 
example, have found that the sulfate 
form will produce the best quality in 
their product.

Other tests made on many soil types 
and in various sections of the State have 
all shown that potash is generally de
ficient and must be supplied in some 
form in order to grow satisfactory crops. 
This applies to vegetable crops as well 
as to general farm crops, such as corn 
and potatoes.

Borax As A Control
( From page 16)

in yield were not large enough to be 
significant. Very good control of heart 
rot was obtained by the use of borax 
on these areas, and it would seem that 
greater increases in yield should have 
resulted. Perhaps better results would 
have been obtained from a still smaller 
application. This is doubtful, however, 
since in only one case was the stand in
jured by the 10-pound rate. In a large 
number of fertilizer experiments with 
sugar beets, conducted at the Michigan 
Station during the past 6 years, it has 
been impossible to keep the errors of 
the experiments below a figure approxi
mately equal to 10% of the total yields. 
Much of the error probably is due to 
soil differences, although great care has

been exercised in selecting fields with 
uniform soil. Perhaps it is too much 
to suppose that, except in extreme cases, 
borax should increase the yields as much 
as 10%.

The fact that such increases may be 
obtained in extreme cases is illustrated 
by the results obtained from a side- 
dressing of borax made on June 29 on 
Thomas sandy loam soil. An applica
tion of 9 pounds of borax per acre on 
this area where heart rot was particu
larly bad resulted in a very significant 
increase in yield. As shown by the data 
presented in Table 7, the yield of all 
beets was increased from 43.8 pounds to 
62.8 pounds per plat, while the yield of 
normal beets was increased from 10.0

■ ■ ■
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to 23.8 pounds per plat. If the borax 
had been applied at planting time, the 
increases in yield would have been even 
greater.

This seems certain, because on soil 
taken from this same area and placed 
in pots in the greenhouse, an applica
tion of 10 pounds of borax completely

F ig . 8— Sugar b eets on T hom as sandy loam  so il. 
L e f t : 1 0  lb . o f  b o ra x  p e r acre  m ixed w ith the 
so il. No sym ptom s o f  h e a rt ro t developed. 
R ig h t : No b o ra x . A ll p lan ts  showed h ea rt ro t 

sym ptom s.

prevented heart rot. This experiment 
has already been described. The appli
cation made in the Held on June 29 was 
too late to prevent the appearance of 
heart rot on many of the plants, and it 
is believed that the help from the borax 
came mostly through the recovery of 
the already affected plants. Past work 
in the greenhouse has shown that beets 
affected with heart rot will completely 
recover if borax is applied before the 
breakdown of tissue is too far advanced.

Effect of Borax on Heart Rot Occur
rence—As indicated by counts made of 
plants showing heart rot symptoms, 
borax has been very effective in con
trolling this disorder. As shown by the 
data presented in Tables 8, 9, and 10, 
all applications of borax, 10 to 80 
pounds per acre, reduced the number 
of beets showing heart rot symptoms 
significantly below the number reported 
for the control. In only one case, that 
of a broadcast application on the Napa- 
nee soil, was there a significant differ
ence between the counts obtained on 
the plats treated at the rate of 10 pounds 
per acre and on one receiving a heavier 
application. That would indicate that

20 pounds was enough to apply in any 
case, whether the application was to be 
made broadcast or in the row. As 
already mentioned, there is a possibility 
that fairly good control could be ob
tained with less than 10 pounds per acre 
applied in the row.

The Effect o f Heart Rot on Sucrose 
Content and Purity—The profit from 
an application of any fertilizer to sugar 
beets may come through larger yields 
or through an increase in sugar percent
age. As already reported, large increases 
in yield from a few pounds of borax 
can only be expected in extreme cases. 
It is believed, however, that the sugar 
content will be appreciably increased 
wherever borax is effective in prevent
ing the occurrence of heart rot.

This belief is the result of the data 
reported in Table 11. For 3 years at
tempts were made at the Michigan 
Station to find out whether or not an 
application of borax would affect the 
sugar content and purity of sugar beets. 
Samples were gathered at random from 
treated and untreated plats, without 
regard to heart rot symptoms. This 
was perhaps an inaccurate way of tak
ing samples, as it seems only logical 
that borax could only affect the sugar 
content of those beets which, without 
the treatment, would have developed 
heart rot. It is impossible to predict 
with certainty whether or not any par
ticular beet will develop heart rot, so an
other method of approach was adopted 
in 1939.

The beets from an area where dam
age from heart rot was severe were 
divided into three lots, those which did 
not have symptoms of heart rot, those 
which had symptoms only on the leaves, 
and those which had root symptoms as 
well as leaf symptoms. Six samples of 
each of these lots were taken from two 
different soils. As shown by the data 
(Table 11), the beets with heart rot 
contained significantly less sugar than 
did the normal beets. Further, the 
beets with symptoms on both leaves 
and roots contained less sugar than did 
those with only leaf symptoms. This 
difference was significant in one soil.
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These results would indicate that the 
occurrence of symptoms on both leaves 
and roots is an indication of an ad
vanced stage in the tissue breakdown.

A significant drop in the coefficient 
of purity was also found in beets grown 
on the Thomas soil. Normal beets 
showed a purity of 85.4% as compared 
to a purity of 76.4% in beets with both 
types of symptoms.

It has already been shown by the data 
reported in Table 1 that borax applied 
to pot cultures completely controlled 
heart rot and increased the sucrose con
tent of the beets from 15.4% to 17.0%.

It is believed that sufficient data have 
been reported to prove that an applica
tion of a few pounds of borax per acre 
may be expected to prevent the occur
rence of heart rot in sugar beets either 
in the field or in the greenhouse. From 
greenhouse experiments in which it is 
believed that at least certain errors may 
be better controlled than in the field, 
and from field trials on areas where

F ig . 9 — Roots p roduced  in  th e  p o t cu ltu res 
shown in  F ig . 8. L e f t : 1 0  lb . o f  b o ra x . R ig h t : 

No b o ra x .

heart rot was severe, the conclusion may 
be drawn that in cases where heart rot 
is prevented by borax applications, yields 
will be increased as a result of treatment.

Even in areas where heart rot is less 
severe, it seems logical that borax should 
increase sugar beet yields. In the ex
perimental work presented in this paper, 
the increases were statistically insignifi
cant, but it is believed that actual in
creases in yield would have been shown, 
if it had been possible to control the 
experimental errors more closely. It is

plainly evident that a beet which suffers 
tissue breakdown and a drop in sugar 
percentage, as the result of a lack of 
boron, cannot possibly produce the sugar 
which it would have produced had it 
remained healthy.

At the sugar factories it is necessary 
to store sugar beets in large piles for 
varying lengths of time. Smith (5 ) 
has stated that only sound, healthy beets 
should be placed in these piles. In many 
cases the tissue breakdown caused by 
boron deficiency is followed by rot re
sulting from the entrance of some or
ganism. Such roots would be unfit for 
storage in large piles.

Summary and Conclusions
Sugar beets, grown in Thomas sandy 

loam pot cultures, were supplied with 
a complete nutrient solution as a con
trol treatment. Copper, manganese, 
magnesium, and boron were separately 
omitted from and doubled in quantity 
in the control treatment solution to 
ascertain the effect of each of these 
elements on the development of the 
sugar beet plant.

During the years 1937, 1938, and 
1939 field experiments were conducted 
in 10 fields located on 6 different soil 
types. Borax, included in 2-12-6 fer
tilizer, was applied broadcast and in the 
row at rates ranging from 10 to 80 
pounds per acre. In one experiment 
borax was applied as a side-dressing. 
The effect of heart rot on sucrose and 
purity percentages was determined by 
collecting samples from fields not in
cluded in the experiments.

The results from these experiments 
may be summarized as follows:

1. Borax, applied to Thomas sandy 
loam pot cultures at the rate of 10 
pounds per acre, prevented heart rot, 
practically doubled yields, and sig
nificantly increased the sucrose con
tent of sugar beets.

2. Copper, manganese, and mag
nesium did not prevent heart rot nor 
affect the yield and sucrose content 
of sugar beets.

3. Borax applied broadcast in the 
field at rates as high as 80 pounds per
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acre did not injure stands nor reduce 
yields.

4. Borax applied with the seed at 
the rate of 10 pounds per acre injured 
the stand on one field in 1939 but 
did not affect the stand on seven 
other fields in 1938 and 1939.

5. As much as 40 pounds of borax 
per acre applied in the row did not 
reduce the stand of beets on some 
soils.

6. Borax applied in a band to the 
side but not in contact with the seed 
was much less harmful to stand than 
was borax applied with the seed.

7. Borax applied broadcast or with 
the seed did not significantly increase 
sugar beet yields. It is believed that 
significance would have resulted in 
some cases had it been possible to 
better control experimental errors.

8. Borax applied as a side-dressing 
on an area where heart rot was very 
severe significantly increased total 
sugar beet yields and more than 
doubled the yield of normal beets.

9. Borax applied in the row at the 
rate of 10 pounds per acre almost com
pletely prevented heart rot occurrence.

Broadcast applications at the same 
rate were somewhat less effective, 
and on one field the 20-pound appli
cation produced significantly better 
results than did the 10-pound appli
cation.

10. Sugar beets having heart rot 
contained less sucrose than did nor
mal beets.

11. On one field, the sugar beets 
having heart rot had a lower percent
age purity than did normal beets.
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F ig .  lO — B o ra x  applied  in  co n ta ct w ith sugar b eet seed may b e  to x ic  when th e  ra te  o f  ap p licatio n  
is too  g rea t. T h e  two rows in  th e cen ter received  8 0  lb . o f  b o ra x  p e r acre  w ith th e  seed. T h e  
two rows on th e  le f t  received  2 0  lb . and th e  two on th e  rig h t 1 0  lb . p e r acre . T h e  two lig h ter 
ap p lica tio n s actu a lly  resu lted  in  b e tte r  stands th an  w ere obtain ed  w here b o ra x  was n o t applied .

O n an o th er so il during th e  sam e year, an in ju ry  to  stand resulted  fro m  th e  1 0  lb . ap p lication .



May 1940 43

T a ble  1.— T h e  E f f e c t  of B orax  o n  H ea r t  R ot O c c u r r e n c e  a n d  t h e  Y ie l d  a nd  
S u cro se  C o n t e n t  o f  S ugar B e e t s  i n  W a u se o n  S a n d y  L o a m  P ot C u l t u r e s

Treatment
Plants 

showing 
heart rot

Green weight per pot1 Sucrose 
content 

of roots *Roots Tops

per cent 
0

grams
90.4

grams
131.4

per cent 
17.0

0 101.9 145.0 16.0
0 97.7 139.8 16.4
0 99.4 120.0 16.5
0 102.3 135.6 16.3

100 46.7* 109.0* 15.4*
0 81.7 136.6 17.3
0 91.2 133.5 17.8

17.7 18.3 1.06
F ........................................................................................................ 8.97 3.31 5.64

2.29 2.29 3.80
3.22 3.22 7.02

* Significantly less than control.
1 Yields are averages of six replicates.
* For sucrose determinations it was necessary to combine the roots from three pots. The percentages 

then represent duplicate samples. One missing figure was supplied.

T a ble  2 .— T h e  E f f e c t  o f  B orax  A p p l ie d  B roadcast o n  t h e  Y ie l d s  o f  S ugar
B e e t s  i n  1938

Yields—Tons per acre 
Averages of four replicates

Treatment in addition to 2-12-6 fertilizer
Miami 

silt loam
Napanee 
silt loam

6.7 9.8
6.9 10.5
6.5 10.9
7.1 10.9
7.7 10.8
1.23 1.29

F ................................................................................................................................ 1.27 1.24
F (5% point)............................................................................................................ 3.26 3.26
F (1% point)............................................................................................................ 5.41 5.41

T a b u : 3 .— T h e  E f f e c t  of  B o ra x  A p p l ie d  i n  t h e  R o w  o n  t h e  S ta n d  o f  S ugar
B e e t s  i n  1938

Treatment in addition to 2-12—6 fertilizer

Plants per 200 feet of row 
Averages of five replicates

Brookston 
silt loam

Napanee 
silt loam

Miami 
silt loam

No borax (control)......................................................................... 161.4
182.0
192.8
171.0
131.0*

172.8
172.8 
171.4 
151.8* 
112.0*

179.0
173.6
165.6 
102.8*
40.4*

10 pounds borax with seed............................................................
20 pounds borax with seed............................................................
40 pounds borax with seed............................................................
80 pounds borax with seed............................................................
Difference required for significance..............................................
F .......................................................................................................

19.6
13.00
3.01
4.77

14.5
29.60
3.01
4.77

32.4
26.74

3.01
4.77

F (5% point)...................................................................................
F  (1% point)................................................................... ..............

* Significantly less than control.
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T a ble  4 .— T h e  E f f e c t  o f  B o rax  A p p l ie d  i n  t h e  R o w  o n  t h e  S ta n d  of S ugar
B e e t s  in  1939

Plants per 200 feet of row
Treatment in addition to fertilizer1

Miami1 
silt loam

Napanee 2 
silt loam

Onaway * 
loam

Posen * 
loam

Thomas 1 
sandy loam

No borax (control)............................................
10 pounds borax with seed..............................
20 pounds borax with seed..............................
40 pounds borax with seed..............................

209.0
176.8*
169.3*
57.3*
69.3*

159.5*

164.8 
191.2
186.9 
160.8
64.8*

163.4

250.4
216.0
204.4*

216.4 
201.0
198.4

160.4 
162.2
135.4 
110.0*
52.6*

155.4
80 pounds borax with seed..............................
80 pounds borax in side band..........................

Difference required for significance................
F ................................................................

29.5
37.7

2.60
3.86

20.1
45.7

2.71
4.10

32.88
6.34
5.14

10.92

19.68
2.94
5.14

10.92

25.9
22.84
2.60
3.86

F (5% point).....................................................
F  (1% point).....................................................

1 Averages of 6 replicates.
* Five replicates.
* Four replicates.
4 2—12̂ -6 on Miami, Napanee, and Thomas, and 2-16-8 on Onaway and Posen soils.
* Significantly less than control.

T a ble  5 .— T h e  E f f e c t  o f  B o rax  A p p l ie d  i n  t h e  R o w  o n  t h e  Y ield  of  S ugar
B e e t s  in  1938

Yield—Tons per aerie
Averages of five replications

Treatment in addition to 2-12-6 fertilizer
Brookston Napanee Miami
silt loam silt loam silt loam

No borax (control).......................................................................... 13.3 12.2 5.8
10 pounds borax with seed............................................................ 13.9 12.0 5.4
20 pounds borax with seed............................................................ 14.0 12.9 5.6
40 pounds borax with seed............................................................ 13.1 10.9* 4.2
80 pounds borax with seed............................................................ 8.9* 8.8* 3.0

Difference required for significance.............................................. 1.23 1.21 1.00
F ....................................................................................................... 26.40 16.05 12.83
F (5% point)................................................................................... 3.01 3.01 3.01
F (1% point)................................................................................... 4.77 4.77 4.77

* Significantly less than control.

T a ble  6 .— T h e  E f f e c t  o f  B orax  A p p l ie d  i n  t h e  R o w  o n  t h e  Y ield  o f  S ugar
B e e t s  i n  1939

Treatment in addtion to fertilizer 1

Yield—Tons per acre 
Averages of six replicates

Miami 
silt loam

Napanee 
silt loam

Onaway
loam

Posen
loam

Thomas 
sandy loam

No borax (control)............................................
10 pounds borax with seed..............................
20 pounds borax with seed..............................

7.2 
6.9
6.2 
3.3* 
3.21* 
5.5*

13.3
12.6
13.0
12.0 
7.8*

13.0

6.2
6.7
6.3

9.17
9.67
9.13

14.5
12.6 
10.9* 
11.6*
6.7*

13.1

Difference required for significance................
F ..........................................................................

1.2
18.8
2.60
3.86

2.1
8.69
2.71
4.10

0.6
2.82
5.14

10.92

2.07
1.36

19.33
99.33

2.2
13.43
2.60
3.86F (5% point).....................................................

F (1% point).....................................................

* Significantly less than control.
1 2-12-6 on Miami, Napanee, and Thomas and 2-16-8 on Onaway and Posen sous.
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T a ble  7 .— T h e  E f f e c t  o f  B o ra x  A p p l ie d  a s  a S id e - d r e s s in g  o n  t h e  Y ie l d  o f  S ugar
B e e t s  i n  1939

Treatment in addition to 2-12-6 fertilizer

Yield—Pounds per plat 
Averages of six replicates

All beets Normal beets

43.8 10.0
62.8* 23.8*

10.40 4.37
21.90 66.10

6.61 6.61
16.26 16.26

* Significantly greater than control.

T able  8 .— T h e  E f f e c t  o f  B o rax  A p p l ie d  B roadcast o n  t h e  O c c u r r en c e  o f  H ea rt
R o t  i n  S u g a r  B e e t s  i n  1938

Treatment in addition to 2-12-6 fertilizer

Number of beets per 200 feet of 
row showing heart rot symptons 

Averages of four replicates

Miami 
silt loam

Napanee 
silt loam

12.3 80.8
10 pounds borax before planting.................................................................... 1.0*

.3*
17.5*
8.3**

.3* 4.3*
2.3* 2.3*

7.9 8.1
F ....................................................................................................................................... 3.98 158.10

3.26 3.26
5.41 5.41

* Significantly less than control.
* Significantly less than control and 10 pounds borax.

T a b le  9.— T h e  E f f e c t  o f  B o r a x  A p p lied  i n  t h e  R o w  o n  t h e  O c c u r r e n c e  o f  H e a r t
R o t  i n  S u g a r  B e e t s  i n  1938

Treatment in addition to 2-12-6 fertilizer

Number of beets per 200 feet of 
row showing heart rot symptoms 

Averages of five replicates

Miami 
silt loam

Napanee 
silt loam

No borax (control)........................................................................................... 18.8 40.6
0.6* 7.6*

20 pounds borax with seed............................................................................. 1.0*
40 pounds borax with seed............................................................................. 0* 3.4*
80 pounds borax with seed............................................................................. 0* 0.8*
Difference required for significance................................. 4.6
F ...................................................................................................................................... 28.62 56.30
F  (5% point).................................................................................................... 3.01 3.01
F  (1% point).................................................................................................... 4.77 4.77

* Significantly less than control.
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T a ble  10.— T h e  E f f e c t  o f  B o rax  A p p l ie d  i n  t h e  R o w  o n  t h e  O c c u rr en c e  o f H eart
R o t  in  S u g a r  B e e t s  in  1939

Treatment in addition to 2-16-8 fertilizer

Number beets per 200 feet of 
row showing heart rot symptoms 

Averages of four replicates

Onaway loam Posen loam

No borax (control)............................................................................... 94.5
6.0*
0*

65.5
10.0*
3.0*

10 pounds borax with seed.......................................................................
20 pounds borax with seed.......................................................

Difference required for significance............................................................... 11.7
60.9
5.14

10.92

19.0
38.74

5.14
10.92

F ...................................................................................
F (5% point)..........................................................................................
F (1% point).................................................................................

* Significantly less than control.

T a ble  11.— T h e  E f f e c t  o f  H ea rt  R ot on  t h e  S u c r o se  C o n t e n t  and  P u r it y  of S ugar
B e e t s  i n  1939

Percentage sucrose and purity 
Averages of six samples

Condition of beets Thomas sandy loam Wisner loam

Sucrose Purity Sucrose Purity

16.40 85.4 17.87 89.75
T*af sympt/ima nnly,............................................ 14.51* 82.5 16.28* 89.18

11.38* 76.4* 16.08* 89.62

1.48 3.18 0.68 1.91
F ............................................................................... 26.81 18.80 19.10 1.13

3.68 3.68 3.68 19.42
6.36 6.36 6.36 99.38

* Significantly less than control.
Some of the sugar determinations were made by F. R. Bach of the Michigan Sugar Company.

Spring In Our Town
(From page 5)

once said after a funeral, “Shame on 
you for sniveling! It’s not the dead we 
should be grieving about, the living 
folk need our consideration and our 
help.” Then you look out across the 
wide river valley and notice how peace
ful it is, and you push a pebble with 
your shoe like you used to burrow your 
big toe in the sand when they caught 
you in mischief. While down in the 
marsh beyond the white picket fence, 
some girls are picking cowslips throb

bing with gold, and a gopher rears on 
his haunches to see if those oncoming 
boys have sling-shots handy. Why, 
here we are again, history repeats itself. 
There’s nothing much different after 
all, either inside or outside of God’s 
half acre.

You imagined the old town had 
petered out just because most of your 
elders had gone to bed and you had 
packed up and vamoosed awhile to other 
diggings. If that wasn’t the darndest
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nonsense, then I never saw or heard 
tell of any!

Why, this old burg has been thriving 
and happy ever since away before the 
Mexican War, over a hundred years 
come to think of it. What in tarnation 
ever made one guy think he owned it, 
or that its current of comfort depended 
on him, is a bigger puzzle than the re
ciprocal agreements.

So I suppose the thing to do when 
we get off the track about those things, 
when we lose our perspective and look 
for all our friends in the cemetery, the 
thing to do, I guess, is to hunt up some 
of the youngsters and look the new 
world square in the face.

FOR as I remember it, the outstand
ing aspect of life for us boys in Our 

Town was living vividly in the present 
and yearning avidly for the future. 
That is, we think of the Old Town of 
boyhood as a place to dream dreams 
and indulge in hero worship, a place to 
dig for angleworms, and a place to hold 
cloud reveries when the fish wouldn’t 
bite.

Talking with a friend who haunted 
the same spots in his youth, I find his 
philosophy a great comfort and a guide 
to hopeful rather than doleful cogita
tion. He writes to me and says:

“As a boy to lie in reverie when the 
light is out, in romantic fancy to dream 
of Goose Pond and what might be 
found there at dawn. And before the 
break of day to tramp two miles to the 
shelter of the old rail fence. Thence to 
creep through thorns and thistles to 
the water’s edge. To handle the new 
gun with care and fondness, a new 
single barrel, with home-loaded brass 
shells, four drams of black powder, 
more than an ounce of number four’s, 
wads of felt and cardboard.”

And in contemplative fantasy he con
tinues, . . . “And there on the water to 
think as only boys can think. To talk as 
only boys are wont to talk. Intimately 
to inquire and to wonder why all this 
fuss over evolution and Darwin and 
Huxley—did God make men or man 
create God for himself, or what? Who

would become the new prize ring 
champion, Paddy Ryan, Jake Kilrain, 
or John L. Sullivan? What chance has 
the dandified bank clerk of Frisco, Jim 
Corbett, against the Boston strong boy?

“Within the swaying boat and with 
nobody to tattle, one turned to the com
fort of Sweet Caporal cigarettes, in each 
packet a prize picture of Lily Langtry, 
Maxine Elliott, Ada Rehan, or Lillian 
Russell herself in all her generous curva
ture. And then perhaps to recite some 
of the high voltage poems of Ella 
Wheeler Wilcox. Maybe a quick tug 
on the hook or a sudden flurry of Can
adian geese on the wing, and a lump 
rises in the throat, and you plunge to 
the sport of boys and kings.” And in 
conclusion, this wise friend remarks, 
“Only a moment to tell it, but more 
than a lifetime to forget!”

TH A T’S why we think it saner to 
amble out of the graveyard and fol

low the Old Town juniors on their care
free rambles—if they will tolerate us. 
And mind you, they w ill tolerate us, if 
we become one of them in spirit and do 
it not too painfully or obviously. It will 
be no time now for exasperating in
dulgence in reminiscences, unless they 
relate to exciting adventures, real or 
fancied, which took place beside old 
landmarks. You may as well eschew 
all morbid backtracking which does not 
have a hero or a villain handy. Fine 
spun morals, wishful might-have-beens, 
and old fogey notions will bar you from 
their youthful company. Neither will 
it do to declare that Opportunity is 
greater and Education is better now 
than it was when you went barefoot.

Travel with them for a few hours 
and you’ll find few dull moments left 
in Our Town. You’ll abandon all 
thoughts of departed saints and sinners, 
because it will take all your concentra
tion to follow your companions men
tally, just as it bothers you considerably 
to keep up the pace physically.

The girls will chatter about synthetic 
fabrics. You’ll grope in wonderment. 
You’ll miss the old ginghams and crino
lines, to listen instead to the merits, de
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fects, and comparative dress values of 
nylon hose, vinyon cloth, lanitol weaves, 
fish wool textiles, and spun glass gowns.

Some charming girl will see you are 
submerged and try to get you back onto 
firmer ground by inquiries as to your 
opinion of the lead artists in the latest 
popular motion picture, or your prefer
ences among the jazz drummers and 
saxophone soloists. Again you flounder 
and become painfully aware how much 
you must have missed life while ac
tually living it.

T URNING to the boys for greater se
curity, you are met with all manner 

of unanswerable propositions and con
founded anew with batting averages, 
ski records, stratosphere altitudes, and 
maybe a free-for-all quiz section on the 
current speed merchants like San Ro
mani, Venzke, Fenske, Cunningham, 
Man-O’War, Sea Biscuit, Whichee, and 
Sun Beau—without your knowing one 
from the other. They not only make 
you sprint, but they take you for a ride!

(If they would only chin a bit about 
Dan Patch, or Strangler Lewis, or Bob 
Fitzsimmons, and give a look-in at 
Honus Wagner, or Colantha Fourth’s 
Johanna, you might retort with some 
show of championship familiarity.)

They torment your shrinking ego 
with offhand references to their stock 
of common knowledge concerning Yan
kee clipper routes and time-tables on 
the Atlantic sea lanes, radio frequency 
modulation, mine sweepers, long-range 
anti-aircraft guns, or what causes sun 
spots and the aurora borealis.

If you carry a little kodak, they are 
bound to ask your opinion on film 
emulsions, shutter mechanisms like fo
cal plane, compur, diomatic, kodamatic, 
supermatic, kodex, and kodon. If you 
ward them off temporarily they soon 
return to puzzle you about range find
ers, synchronizers and developers. All 
you really comprehend meanwhile 
about the whole range of this foggy

business is that you should keep the 
sun out of your lens and push the 
button.

You can’t escape it by motor either. 
The accumulated wisdom of modern 
youth rides the hood to analyze every 
knock and rattle and prescribe for every 
wheeze and jerk. They know every 
car front and rear, can recite its latest 
gadgets and sales talks, and give you 
in advance what the models of 1941 
intend to be. They scan the skies and 
list the horsepower of every airplane by 
listening to its roar.

At the end of a dizzy day you won
der whether your rightful place is not 
alongside Loony Lucy under the w. k. 
weeping willow, surrounded by the 
other citizens whose active days are 
over and whose brains no longer fag 
and fret.

In such wise do we learn that the 
Old Town in Springtime is just as 
fabulous and fascinating a place in 
which to yearn and dream and ponder 
as it ever was in times gone by. You 
quit blaming your old pals for not giv
ing you a heartier welcome with more 
ancient anecdotes. They’re too busy 
keeping up with the kids!

YE T  even after all this sudden dis
heartening revelation that you have 

been standing still underneath a vine 
and fig tree that has withered away, it 
remains true that the basic values, the 
homely virtues, and the common de
nominators of human life are yet alive 
in Our Town.

This makes it all doubly satisfying 
when we sit back afterwards and 
thumb the program we got at Wilder’s 
play. Never mind if they don’t stop 
and moon around about old times and 
quaint faces. There’s a new crop of 
times and a new crop of faces, but the 
game must be played the same, and the 
real folks are still real. Finally, judg
ing by the weather signs, the old cur
tain is going to roll up again, and it 
won’t be on the last act either.
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W A i n n i e J '

N eeds N o  I ntroductio n  

“Mirandy,” said a friend of the fam
ily to the old colored washer-woman, 
“have you seen Miss Edith’s fiance?” 

“No ma’am,” she answered, “it ain’t 
been in the wash yet.”

Joe: “We had a fifth at bridge last 
night.”

Jim: “Don’t be silly. You never had 
a fifth at bridge.”

Joe: “Okay. Then it was a quart.”

An acid spinster constituted herself 
O. C. Morals in a sleepy English vil
lage. One day she dropped in on Giles, 
a gardener noted for his joviality.

“Giles,” she said, “I’m ashamed of 
you to set such an example, and at 
this crisis. Why, yesterday I saw your 
wheelbarrow outside the Fox and 
Badger for two hours!”

Giles did not say one word in reply. 
He left his wheelbarrow all that night 
outside her house.

“Say, Pete, your girl looked quite 
tempting in that biblical gown she 
wore last night.”

“What do you mean, biblical gown?” 
“Oh, you know, sort of lo and be

hold!”

A cute little lass approached the floor 
walker and asked, “Do you have no
tions on this floor?”

The floor walker looked her over, 
and then remarked: “Yes, madam, but 
we suppress them during business 
hours.”

“Did your husband get hurt badly 
when he was hit by a car, Liza?” 

“Yassuh. He suffered from conclu
sion of the brain.”

“You mean concussion of the brain, 
don’t you, Liza?”

“No, suh, I mean conclusion—he’s 
daid.”

The elderly maiden aunt received a 
letter from her ten-year-old niece: 
“Dear Aunt Martha: Thank you for 
your nice present. I have always 
wanted a pin-cushion, but not very 
much.”

P lanned  in  A dvance 
And then there was the gal who was 

going to get married and spent three 
months getting her torso ready.

Mistress:. “Is my bath ready, Clara?” 
Maid: “Why, this ain’t Saturday.” 
Mistress: “How dare you? I bathe 

twice a day, of course. I don’t want 
a maid as ignorant as you seem to be. 
Leave my employ.”

Maid: “I ’ll go, all right. I don’t 
want to work for anybody who needs 
a bath as often as you seem to.”

An artist was painting in the country. 
A farmer came and watched him.

“Ah,” said the artist, “perhaps you 
too are a lover of the beauties of nature. 
Have you seen the golden fingers of 
dawn spreading across the eastern sky, 
the red-stained, sulphurous islets float
ing in the lake of fire in the west, the 
ragged clouds at midnight, blotting out 
the shuddering moon?”

“No,” said the farmer matter-of- 
factly, “not lately, I’ve been on the 
wagon for over a year.”
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t t i AVAILABLE

E are now prepared  TO loan without charge to agricultural 
colleges and experiment stations, county agricultural agents, voca
tional teachers, responsible farm  organizations and members of the 
fertilizer trade, several films bearing on the proper use of fertilizers, 
particularly potash. Distribution is being made from our respective 
branch offices as noted in the listing below, and anyone interested in 
showing these films should direct their requests to these offices.

Potash in Southern Agriculture
Covers fertilization and potash de
ficiency symptoms of cotton, tobacco, 
and corn in the various States of the 
South. Depicts experimental work now 
in progress at several Experiment Sta
tions, also crops in the field, fertilizer 
placement work, and scenes in a fer
tilizer factory.
16 mm.—sound, color—running time 20 
min.
Projectors will be loaned where neces
sary.
Write to—American Potash Institute, 
Inc., Mortgage Guarantee Building, 
Atlanta, Georgia.

Potash From Soil to Plant
Covers testing soils to determine fer
tilizer needs, sampling of soils, potash 
deficiencies on prunes and grapes, also 
effects of fertilization on Ladino clover. 
16 mm.—silent, color—running time 40 
min. (on 1600 ft. reel).
Write to—American Potash Institute, 
Inc., Beans Building, San Jose, Cali
fornia.

Bringing Citrus Quality to Market
Shows influence of fertilizers, particu
larly potash, on yield and quality of 
citrus fruit. Quality factors include 
thickness of rind, volume of juice, 
weight and general appearance of fruit. 
16 mm.—silent, color—running time 25 
min. (on 800 ft. reel).
Write to—American Potash Institute, 
Inc., Beans Building, San Jose, Cali
fornia.

Machine Placement of Fertilizer
Covers methods of applying fertilizer to 
California orchards, lettuce, and sugar 
beets. Shows scenes of various types 
of apparatus devised by growers for 
applying fertilizer in orchards and on 
row crops.
16 mm.—silent, color—running time 15 
min. (on 400 ft. reel).
Write to—American Potash Institute, 
Inc., Beans Building, San Jose, Cali
fornia.

New Soils From Old
This film was prepared for the Depart
ment of Agronomy, University of Illi
nois. Deals with the experimental 
work on Illinois Soil Experiment Fields 
and stresses the benefits from a bal
anced soil fertility program using lime
stone, phosphates, and potash in grow
ing corn, wheat, clover, and other crops. 
16 mm.—silent, color—running time 40 
min. (on both 400 and 1600 ft. reels). 
Write to— American Potash Institute, 
Inc., Life Building, Lafayette, Indiana. 
Please indicate size of reels desired.

Fertilizers Improve Midwest Crops
Shows effects of proper fertilization on 
the growth of corn, wheat, alfalfa, and 
other crops in Illinois, Indiana, and 
Iowa. Includes potash, phosphorus, and 
nitrogen starvation symptoms and their 
confirmation by chemical tissue tests.
16 mm.—silent, color—running time 40 
min. (on both 400 and 1600 ft. reels). 
Write to—American Potash Institute, 
Inc., Life Building, Lafayette, Indiana. 
Please indicate size of reels desired.

Requests for these films should include information as to group 
before which they are to be shown, date of exhibition, and period 
of time of loan.

AMERICAN POTASH INSTITUTE, INC.

Investment Building Washington, D. C.

Printed in U. S. A.
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AVAILABLE LITERATURE

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

Circulars
P otash  Pays on C ra in  (South)
G reater P ro fits  fro m  C otton 
T om atoes (General)
Asparagus ( General)
V ine Crops (General)
Sw eet P o ta to es  (General)
Crow  M ore C orn (South)
F e r tilis in g  Sm all F ru its  (Pacific Coast) 
Potasli H ungry F ru it  T ree  (Pacific Coast)

F ertiliz e  P ota to es fo r  Q uality  and P ro fits  
(Pacific Coast)

B ette r  Corn (Midwest) and (Northeast) 
The Cow and H er P astu re  (Northeast) and 

(Canada)
F ertiliz e  P astu res fo r  B e tte r  L ivestock  (Pa

cific Coast)
W hat Y ou  Sow T h is  F a ll  (Canada) 
Home-grow n G rains fo r  P ro fita b le  Hogs 

(Canada)

Reprints
D -7 Su ccessfu l S traw berry  P ra ctices  (South) 
N-7 W ill P otash  B en efit Y o u r Apple O rch a rd ?  
R-7 R esu lts w ith P otash  in E astern  V irg in ia  
U-7 F ertiliz e rs  fo r  A sparagus (Northeast) 
X -7  O n A pple O rchard s Use “ C ongenial”  

F ertiliz e rs  (Northeast)
Z-7 R oron  P reven ts D arkening  o f  T u rn ip s 
AA-7 P o ta to  Im provem ent in W isconsin 
CC-7 R ep lace  P la n t Food Losses in  Crops 
G G -7 S h a ll I t  B e  S o il-m in in g  o r S o il-b u ild 

in g ?
V1H-7 H igh P otash  F e rtiliz ers  fo r  F a ll Use 
I T - 7  T a k e  th e Guessw ork O ut o f  W heat- 

grow ing
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 acco  
B -8 C om m ercial F ertiliz ers  in G rape Growing 
C-8 P ean u ts  W in T h e ir  Sit-dow n S tr ik e  
J -8 W hen, H ow, W hy F e rtiliz e  Y o u r Lawn 
K -8 Safegu ard  F e r tility  o f  O rch ard  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
N-8 O ut o f  the  W ealth  o f  O ur So ils  
Q -8 Corn on A lk ali S o ils  Responds to  P otash  
T -8 A Balanced  F e rtiliz e r  fo r  B rig h t T o b acco  
W-8 Red R asp b erries  Need F ertiliz e r  
Z-8 O rchard s D iffer in  F e rtiliz e r  Needs 
CC-8 How I  C on tro l B lack-sp ot 
F F -8 P otash  Saves A lfa lfa , C lover, and Soy

beans
GG-8 S o il and F e r tiliz e r  Needs o f  Apple 

O rchard s
HH-8 B o ro n  D eficiency  B ecom es a P ro b lem  

in  M ichigan 
I I -8 B a lan ced  F e rtiliz ers  M ake F in e  O ranges 
K K -8 P otash  &  B o ra x  Grew Good Celery 
MM-8 How to  F e rtiliz e  C otton in  G eorgia 
NN-8 Does W eath er A ffect T om ato  Y ie ld s?
0 0 - 8  G row 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 Respond to  P otash  
C -9  F ertiliz in g  Hops fo r  M ore P ro fit 
D -9  W hat Seeds M ixtures M ake B ette r  P as

tu res?
I I -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 
N -9 P ro b lem s o f  Feed ing C ig arlea f T o b acco  
P -9  B o ra x  fo r  A lfa lfa  in N orthern Id aho  
Q -9  R esearch  R ep len ish es F lo rid a ’s Sugar

Bow l
R -9  F e rtiliz e r  Fre ig h t Costs

T -9  F ertiliz in g  P otato es in  New England 
U -9 Why Sou thern  I llin o is  Needs M ore P otash  
X -9  H ershey Farm s Find  P otash  P ro fitab le  
Z -9 M icrobes as F a cto rs  in  S o il F e rtility  
AA-9 I t  Costs L ittle  E x tra  to  F ertilize  R ight 
CC-9 M inor E lem ent F e rtiliz a tio n  o f  H orti

cu ltu ra l Crops 
D D -9 Som e Fu nd am entals o f  S o il M anage

m ent
F F -9  T h e  Use o f  P otash  on Id aho  So ils  
G G -9 T h e  Southeast Can Grow Good Iceb erg  

L ettu ce
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K K -9  F lo rid a  Stu d ies Celery P lan t-fo o d  

Needs
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M M -9 F ertiliz in g  T om atoes in V irg in ia  
NN-9 G rass Is  a C rop, T re a t I t  as Such
0 0 - 9  Feeding T u r f  Grasses
P P -9  A fter  P ean u ts , C otton  Needs P otash  
R R -9  S cien tists  Say. • • •
S S -9  M r. Swayze Believes in  B e tte r  Farm  
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B -2 -4 0  P astu re  P ro b lem s S till  Unsolved 
D -2 -4 0  L im e is Y o u r G-m an to  D estroy P u b 
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E -2 -4 0  Lawns fo r  th e  Sou th  
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Let Americans give

The Soil Salute

of all our zeal and hysteria for military and naval defenses, back of our 
alertness to safeguard the democratic way of life, back of our loyalty 
to the flag and its traditions—clear back of that nearly a third of our 
population stands at attention to salute the soil. And the other two 
thirds would soon know why, if this nation were caught in the mael
strom of war.

For all the tank battalions and sky- 
soaring gunners, all the powder makers 
and cannon shooters depend upon a 
strong secondary “larder line” to pro
vide the vitamins of victory. But we 
need to take a calmer view of the situa
tion, because actual armed defense is 
something of a conjecture thus far, 
while the more pressing need is for in
ternal vigilance and coordinated efforts 
at conservation.

I think we can dismiss for the mo
ment all gory visions of young farmers

leaving the tractor for the tank; and 
postpone our worries over how long it 
might take for the irritating “surplus” 
to become a deathly deficit in case of 
invasion.

It is a time for us who love the land 
to remember that Land’s End in Corn
wall has a unique symbolic significance 
for our own dilemma. We too have 
often pondered about the “land’s end” 
in America and what it means to man
kind. Just as that barren English coast 
suddenly vanishes into a turbulent sea,

3
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its foggy skies.flickering with warning 
flares, so we in America must not exert 
all our might and preparedness in vio
lent destructive combativeness. Con
servation of “soil, rain, and man,” as 
the Friends of the Land declare, must 
not be sidetracked in any defensive 
program.

I believe we should have as strong 
and as thoroughly technical and as 
widely representative a national alli
ance for the soil’s sake as we have set 
up to manufacture munitions to blast 
caverns in the earth. Possibly before 
this humble screed gets to our readers 
(while July Fourth orators are boom
ing about bombing), Chester Davis of 
the president’s defense board may have 
issued a call for a new and vital organi
zation cut crosswise through our na
tional life in defense of the land and 
the larder. Knowing how keen he is 
to get done things that are worth doing 
well, I suspect this doctrine will be part 
of our program soon. There is plenty 
of scrap left in Chester, even though he 
has been cloistered in a “bank vault” 
awhile.

M Y IDEA is that we can do plenty 
to improve our domestic agricul

tural conditions, from erosion control 
and flood and soil programs to human 
salvage above ground—which is even 
more significant. The war abroad will 
surely do something drastic to our farm 
exports and perhaps put us on a sort of 
military economy sooner or later. 
Hence we need to get our beleaguered 
columns of soil soldiers on a war foot
ing, just as much as we need to build 
airplanes and redefine our industrial 
defenses from sky attack. We must do 
this in a voluntary, well-seasoned, popu
larly governed way, or else soon begin 
direct imitation of Fascist methods, if 
other means fail us.

No doubt this is a time to forget 
petty farm organization squabbles and 
rivalry, to handle local agricultural poli
cies with a decent regard for human 
rights, to forego erstwhile alignments, 
political, racial, or religious. No doubt 
the Enemies of Democracy bank on

their belief that our ingrained, free-will 
individualism in America will get us 
into more difficulty than all their fifth 
columns could. (And, by the way, I 
often think some of our own columnists 
are doing us almost as much harm by 
maudlin yelping.)

When I ask myself what does this 
defense of America mean and why do 
we love the land, I almost come to feel 
that the crisis may be a friend in dis
guise. Before you report me for saying 
this, let me explain. I mean that we 
have taken a precious lot of our senti
ment for granted, without really know
ing why we feel sentimental about this 
great open country of ours, so vast and 
varied.

E have read musty histories and 
listened to vainglory on the 

stump. We have thought that liberty 
meant “100 per cent Americanism,” 
which in turn signified that anybody 
who suggested making improvements 
was a traitor. Stand-pat-ism is related 
to defeatism, because it ignores our 
weak spots and throws us into the jit
ters when they are finally exposed to 
the enemy. We must be willing to take 
risks on new ground or else stagnate 
and perish in a slough of inertia. We 
simply cannot adopt a coat of armored 
mail and imagine we are safe therein 
from the cancer or the ulcer inside us. 
Let’s not forget to look forward.

So I reckon we need to redefine what 
we mean by liberty and freedom over 
here, lest by mistaking it for popular 
mob psychology we rush into a lopsided 
stampede, misled and bedeviled as 
badly as some of the farm folk of Eu
rope, who would rather be harvesting 
turnips than digging graves. We ought 
to know, moreover, how much of this 
era of hysteria is home doctrine and 
how much is skillful propaganda 
cooked up and served hot for 1940.

Just imagine how far we might go in 
land reclamation and conservation, if 
we had the ability to frighten folks into 
land defenses to the same extent that 
this country has been swept off its feet 
lately by the blitzkrieg stories. But
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when you get newspaper reports about 
the steady gnawing advance of General 
Erosion, with mightier claws than 
aerial bombs, or when you read of the 
deadly, coppery rays of General Drouth, 
everybody yawns and says it’s just an
other fool scheme to regiment the 
farmers.

PERSONALLY, I feel so much in 
debt to democracy and its benefits 

and traditions that I never hope, at my 
age, to get square again. It is probably 
too late for me to pay back any of the 
installments by enlisting in the army. 
I am afraid that would be like settling 
up with bogus checks. There 
must be another way.

When I was very young and 
throughout the formative pe
riod of my teens, our home and 
school echoed to the dual fer
vency of religious precept and 
patriotic themes. We listened 
to these in varied versions' and 
by voice and musical appeal. I 
cannot recall it as hypocritical 
or stilted either, testing it care
fully now in the mellowness of 
retrospect. Your own early experiences 
probably match mine in this regard, you 
who were youngsters in the early nine
ties.

It was a sort of primitive nobility and 
honesty of expression, natural enough 
because of the simplicity of our daily 
lives and the limited scope of our 
private ambitions for power or wealth. 
We just “lived” and enjoyed living to
gether, always with the background of 
a hard-won country. Our parents 
looked back only a couple of genera
tions to relatives who endured the rev
olution and the war of 1812. All those 
elders got out of it was the precious 
shibboleth of “liberty and equality,” 
and only a very few of them obtained 
any government solace or financial re
ward. The only “security” they wanted 
was a chance to make a decent living. 
They did not cuss much about condi
tions either, because nobody expected to 
be paid for doing a little extra sharp- 
shooting with the family musket.

Preparedness in those days consisted 
of cleaning the gun and filling the 
powder horn, and barefoot Colonials 
did not need many supplies to ambush 
an enemy lost in the woods. Wars 
were so much like bear hunting or 
“feuding” that the boys took a chance 
eagerly for the sake of being left alone 
afterwards to plow in peace amid the 
stumps.

But they were mighty chesty about 
their leaders in buckskin who craftily 
piloted them through the wilderness. 
Legends about the things that Robert 
Rogers or Ethan Allen or Israel Putnam 
had to say on certain historic occasions 

were repeated around the open 
fireplaces from 1820 down to the 
day of our birth, gaining much 
potency in the reviewing thereof.

HERE was a lusty crew of 
rural workers who came 

over here to escape the old 
country’s military bondage, 
themselves eager to go gunning 
again so they could plant in 
peace eventually. They may 
have had their eyes on conti

nental conquest collectively, but hardly 
individually. There were no whole
sale exploiters in a military way among 
them, except perhaps Aaron Burr.

What then animated those struggling 
stragglers of pioneer America when 
they fought and bled for liberty ? Surely 
it was not material vanities. The crops 
they had were nothing to brag about, 
and in fact today they would be used 
as a check to point out what ought not 
to be done. Their livestock was litde 
short of a disgrace in terms of progres
sive breeding. Nobody had laid away 
any treasures worth risking a scalp to 
save, not even down in Kentucky where 
we have buried ours. Life was one long 
battle against weather vagary, pests, 
thieves, and unknown germs. Schools, 
churches, and town halls were at best 
poor symbols of dignity or destiny. 
There was hardly a public structure in 
the whole land in those times which 
could compare with a new PWA 

( Turn to page 47)



3 in 1 Fertilization 
For Orchards

By Dr. F. W. HofMann
Agricultural Experiment Station, Blacksburg, Virginia

IN some soils of Virginia, profitable 
growing of apple crops may be car

ried on for 20 to 30 years without the 
need of any fertilization other than 
some form of nitrogen. In some in
stances in this State, profitable fruit 
growing may be carried on for its 
entire commercial life without any 
commercial fertilizer whatever. In 
many Virginia soils, however, some 
form of commercial fertilizer applied to 
apple trees has resulted in profitable re
sponses either directly or indirectly.

Taken as a whole, nitrogenous appli
cations have resulted in the more out
standing growth and yield responses in 
apple trees, especially in their younger 
history. Such responses are usually so 
clear and evident to the average apple 
grower of Virginia that he is quite con
vinced of certain advantages from the 
use of nitrogenous fertilizers. The 
possible phosphatic and potassic needs 
are not very clear to the average grower, 
because responses to such fertilizers are 
seldom as evident as with the use of 
nitrogen in some form. Just the same 
it is well to call attention to definite 
cases of responses to phosphatic or po
tassic applications. Before going into 
such instances, the role that the three 
essential elements, nitrogen, phos
phorus, and potash, play in the apple 
tree should be understood.

The Role of Nitrogen
The effects of a lack of nitrogen in 

a soil are very marked with apple trees, 
especially in its foliage. This is be
cause nitrogen is an important constitu
ent in the production and maintenance 
of chlorophyl. Without chlorophyl the 
growth of the tree is correspondingly

impeded, resulting in a general checked 
development. Not only does a sufficient 
nitrogen content facilitate all the photo
synthetic activities, but it gives the ap
ple tree a greater capacity for the intake 
of soil moisture with its nutrient solutes 
resulting in greater growth potentiali
ties. Only with a sufficient nitrogen 
content can the tree utilize these sol
vents, particularly phosphorus and 
potash. Nitrogen is present largely in 
the foliage and younger shoots in the 
earlier stage of growth, but is rapidly 
translocated* to become a prominent 
protein constituent with the develop
ment of fruit and seed in the apple tree. 
In the end larger proportions of this 
element are found in the fruit and 
seed.

Symptoms of nitrogen depletion in 
apple trees are generally recognized 
in the stunted terminal growth with 
small, hard buds, many of which will 
fail to develop further, in small stiff 
yellowish leaves tinged with splotches 
of reddish purple extending more 
markedly in the petioles, in a heavier 
purple pigmentation of the leaf midrib 
and veins, slender, attenuated stem and 
twig development, and a retarded root 
growth with a predominance of yellow
ish cortex in the newer growth.

Nitrogen is available to apple trees 
more readily in the form of nitrates, but 
is also available to a significant degree 
in the form of soluble ammonium salts. 
With grass cover crops in orchards it 
has been found that a unit of nitrogen 
taken up as a nitrate is very much more 
effective in promoting earlier, rapid 
growth than is the same unit of nitrogen 
in the form of ammonium salts, par
ticularly before the season advances

6
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through May, June, July, and August.
Phosphorus is associated with cell 

division and certain phases of tissue de
velopment in apple trees. In abun
dance, particularly as a double salt with 
ammonia, it encourages rapid cell divi
sion, bud development, and fruit set. 
It is extremely valuable to induce fruit 
bud differentiation. Just how phos
phorus reacts in the apple tree is not 
entirely clear except perhaps as am
monium phosphate.

The Role of Phosphorus
The role of phosphorus or of phos

phates in the physiological processes of 
the cell seems to be difficult to ascertain. 
The element itself is a constituent of 
some protein complexes and of the 
lecinthin-like bodies, which are sup
posed by some investigators to play an 
important part in determining the rate 
of chemical changes which take place

in the cell and the movement of ma
terials into and out of it. It is an es
sential constituent of the nucleus, and 
a meager supply of phosphorus retards, 
or inhibits, mitotic cell-division even 
when the size of the individual cell in
creases in the presence of an abundance 
of nitrogen. Photosynthesis of sugars 
and the condensing of these into starch 
or cellulose take place in plants in the 
absence of available phosphorus; but 
the change of these insoluble carbohy
drates back again into soluble and avail
able sugar foods does not.

Much attention has been devoted to 
the conditions under which phosphates 
become available as food for apple 
trees. Phosphorus is taken from the 
soil by plants in the form of phosphates. 
Much study has also been given to the 
problem of the proper supply of avail
able soil phosphates for economic crop 
production.

10-10-5

Fig . 1 .— Bundles o f  3 0  best-developed rye p lants selected  at random  fro m  p lots sown to  rye on 
Nov. 1 2 , 1 9 3 8 ,  a fte r  having been  treated  th e previous m onth as fo llo w s : P lo ts  3 ,  7 ,  and 1 1 w ith
a 1 0 -6 -4  fe rtiliz e r  at the ra te  o f  1 ,0 0 0  lb . p er acre  w ith n itro gen  sou rce fro m  sodium  n itra te ,
sulphate o f  am m onia, uram on, and am m onium  p h o sh a te ; p lo ts 4 ,  8, and 1 2  w ith a 1 0 -1 0 -5
fe rtiliz e r  at the ra te  o f  1,000 lb . p er acre  w ith the sou rce  o f  n itrogen  fro m  calciu m  cyanam ide
and am m onium  p h o sp h ate ; p lots 2 ,  6, and 1 5  with a 1 0 -6 -4  fe rtiliz e r  at the  ra te  o f  1 ,0 0 0  lb . p er 
acre w ith ca lciu m  cyanam ide th e  only sou rce  o f  n itro g e n ; p lots 5 ,  9 ,  and 1 3  ch eck  o r co n tro l 
with no fe r tiliz e r  tre a tm e n t; and p lo ts, 1, 10, and 11 with ca lciu m  cyanam ide alone at the  ra te  

4 7 5  lb . p er acre . A ll p lots excep t the  con tro ls  received  the equivalen t am ount o f  n itro gen . 
These exposures were m ade a t th e tim e o f  th e first m easurem ents, nam ely, A pril 1 2 ,  1 9 3 9 .  T h e final 
to tal grain  and straw harvested Ju n e  1 9 ,  1 9 3 9 ,  and thoroughly dried  showed the yield  sign ificantly

in  fav o r o f  the 1 0 -1 0 -5  fe rtiliz e r  treatm en t.
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The final result of an ample supply 
of phosphates particularly in a proper 
balance with nitrogen and potassium in 
more precocious fruit bud formation 
and seed production, as contrasted with 
that of an over-supply of nitrogen, has 
led to the popular statement that “phos
phates tend to make fruit.” This state
ment, while not strictly accurate, seems 
to sum up fairly well the end results of 
the role of phosphorus in the soil nutri
tion’s reactions on apple trees. It is 
well known that large amounts of phos
phorus are stored in the buds and seeds. 
The two facts that large amounts of 
these compounds are present in vigor
ously developing shoots and that rela
tively large proportions of phosphates 
are taken from the soil by the apple 
during the early stages of growth are 
undoubtedly connected with its pos
sible reaction in inducing more rapid 
cell-division and as a result the increase 
of cells especially in meristematic tissue.

Phosphorus deficiency in apple trees 
shows symptoms as follows: darker 
green than usual in the leaves, especially 
when just developing, with a tendency 
towards motding in the older foliage; 
high degree of purplish red pigmenta
tion in both stem and leaves; paper-like 
texture in leaves and stiff growth de
velopment from stem; slender attenu
ated twigs; retarded bud development; 
decrease in root hair development; slow
ing down of cell divisions; a greater 
degree of dead twig and limb growth 
in the more shaded parts of unpruned 
and lighdy pruned trees; and a lower 
phosphorus content in such “die back.”

The Role of Potash
The popular expression that “potash 

makes sugars and starch” is accepted 
as an accurate description of the role 
of this element in plant metabolism. 
The photosynthesis of starch, with the 
changes necessary to its translocation, 
stops at once if an insufficient supply is 
present. The production and storage of 
sugar or starch in such root crops as 
beets, potatoes, and fruits diminishes 
in direct proportion with a decreasing 
supply of potassium intake. Seeds be

come shrunken as a result of potassium 
starvation but are plump and well filled 
with starch in the endosperm when 
sufficient potassium is available.

The general tone and vigor of growth 
of plants are largely dependent upon an 
ample potassium intake. Potash-de
prived parts of fruit trees, like those 
that have been girdled or weakened 
by unfavorable conditions, have been 
found to be more susceptible to injury 
by disease than those which are amply 
supplied with this food element.

Fruit trees deprived of potassium 
show such deficiency by relatively slen
der twig and stem growth; retarded 
development of shoot terminals; chlo- 
rotic tendency along the veins of leaves; 
appearance of marginal leaf “scorch
ing,” including in severe cases the entire 
leaf, petiole, and twig; tendency to root 
and twig “die back”; and tendency of 
fruit to become subject to a greater

F ig . 2 .—-A verage term inal grow th on Y o rk  apple 
tree  produced during th e  heavy on-year in  the 
wet season o f  1 9 3 7  treated  w ith a com plete fer- 
tilizer. T he average num ber o f  fru its  produced 
on these term in al grow ths was 11* Som e term 
in a l shoots produced as high as 3 6  fru it  buds. 
T h is  explodes th e  theory th a t i t  is  necessary 
to  have one year devoted to  spur developm ent 
b e fo re  fru it  buds can  develop.
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F ig . 3 .——Average Y o rk  tre e  w ith its  abun dan ce o f  stro n g , vigorous lin e a r  shoot grow th in  
its  on-year p rod ucing som e 20 b u . o f  fru it  along w ith an abu n d an ce o f  fru it  buds trea ted  w ith 

com p lete  fe r t i lis e r  d uring  th e  m oist season o f  1 9 3 7 .

degree of “spotting” on the tree and in 
storage.

Plant pathologists and physiologists 
have recognized the vital importance of 
a nitrogen, phosphorus, and potash bal
ance in the orchard soil for the past 
several years. Leaf scorching and die- 
back in potash-deficient soils were 
caused to disappear with the application 
in liberal amounts of potassium salts. 
With fruit from Grimes Golden plant
ings deficient in potash supplies because 
of root crowding and the consequent 
limitation of the quantity of soil avail
able to the trees, “spotting” was the 
general rule in cold storage and even 
before storage. Such was not the case 
with fruit harvested from trees liberally 
supplied with potash.

Very recently entomologists report 
observations that indicate the value of a 
correct nitrogen, phosphorus, and pot
ash balance as a solution for the Com
stock mealybug problem. In his ad
dress on December 7, 1939, before the 
44th annual meeting of the Virginia 
Horticultural Society at Roanoke, Vir
ginia, Dr. W. J. Schoene, Entomologist 
of the Virginia Agricultural Experi

ment Station, made the following state
ment: “It has been suggested that the 
annual applications of nitrate may have 
stimulated the growth of the tree and 
increased the consumption of plant food 
until the available potash has become 
somewhat depleted, and that this condi
tion has contributed to the mealybug 
outbreak as well as to the poor color 
and the delay in ripening of the fruit. 
Fertilizer experts have found that nor
mal plant growth requires a balance of 
nitrogen, phosphorus, and potash and 
that an oversupply of some of the ele
ments results in a depletion of the 
others.” These implications stress the 
vital need for a correct nitrogen, phos
phorus, and potash balance in orchard 
soils.

There is no known difference in the 
availability or effectiveness of potassium 
from the different forms of compounds 
containing it which may be present in 
the soil. Some of these phases will be 
suggested later in a discussion of inter
actions between fertilizers. Apparently, 
the principal essential is that the com
pound shall be soluble so that it can be 
absorbed into the plant through the root
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hairs. Of course, the acid radical to 
which the basic potassium ion is at
tached may, in itself, have some benefi
cial or deleterious influence which gives 
to the compound as a whole some im
portant effect in one case, which might 
not follow in the case of another type 
of compound; but the relative efficiency 
as plant food of a given unit of potas
sium seems to be the same regardless of 
the nature of the compound in which 
it is present.

Chemical Analyses Show Needs
To some degree a perspective of the 

potential nitrogenous, phosphatic, and 
potassic supplies of Virginia apple or
chard soils may be obtained from chemi
cal analyses. Common orchard soil 
types in Virginia are the Hagerstown 
and Cecil soil series. The former lies 
between the Alleghany and the Blue 
Ridge Mountains, the latter south of the 
Blue Ridge. According to the HCl 
(specific gravity 1.115) method, there is 
present in soils of the Hagerstown series 
.06 per cent phosphoric acid and .545 
potash. This would indicate an avail
ability of 2,100 pounds of phosphoric 
acid and 19,075 pounds of potash to the 
acre foot. If all of this material is 
available to apple trees, there would be 
enough phosphoric acid to take care of 
the needs of 40 apple trees capable of 
producing 20 bushels of apples annually 
per tree for 191 years, and enough 
potash for 439 years. These soils also 
show about .09 per cent nitrogen to be 
available or 3,150 pounds per acre foot. 
This would provide enough nitrogen 
for 40 such apple trees over some 78 
years.

Analyses of the Cecil series do not 
show such high amounts of phosphoric 
acid and potash. These are as follows 
based on HCl (specific gravity 1.115) 
test: for phosphoric acid .03 per cent 
and for potash .17. Nitrogen shows a 
content of .11 per cent. According to 
these percentages there should be avail
able 3,850 pounds of nitrogen, 1,050 
pounds of phosphoric acid, and 6,358 
pounds of potash. The amount of 
nitrogen available should take care of

the 40 apple trees mentioned for 98 
years, the phosphoric acid for 96 years, 
and the potash for 150 years.

Using the more rigid test for avail
ability, namely, the fifth normal nitric 
solution, less phosphoric acid and potash 
would be available for apple trees. In 
the Hagerstown series there are shown 
to be present on this basis of analysis 
53 parts per million or 185 pounds of 
phosphoric acid, and 325 parts per mil
lion or 1,116 pounds of potash per acre 
foot. The Cecil soil series shows 23 
parts per million or 81 pounds of phos
phoric acid and 295 parts per million or 
1,033 pounds of potash per acre foot.

The 40 apple trees according to these 
indications of availability in the Hagers
town series would be supplied with 
enough phosphoric acid for some 17 
years and with potash for 25 years. In 
the Cecil series the phosphoric acid 
available would meet the needs of the 
40 apple trees for 8 years and potash 
for 24 years. Accepting the more rigid 
test for availability, the two more com
mon apple sections of Virginia show 
that on an average an acre has enough 
of the three essential elements to take 
care of 40 apple trees yielding a crop of 
20 bushels annually on the following 
basis: for nitrogen between 75 to 98 
years, for phosphoric acid between 10 to 
17 years, and for potash between 23 to 
25 years. How do these tests bear out 
in experimental observations, and how 
are certain responses of apple trees to 
different fertilizer applications involv
ing these three essential elements to be 
reconciled on the basis of these soil tests 
for availability?

Among several observations that were 
taken from orchard fertility experiments 
there are two sets. The first set is a 
25-year record of a 29-year experiment 
at Blacksburg, Virginia. Fertilizer ex
periments were started with these trees 
in 1912, the year after they were set 
out. These results include the responses 
of York, Stayman, and Winesap, some 
in cultivation and some in sod.

The fertilizer history of the 15 highest 
yielding trees of each of these varieties 

( Turn to page 38)



In terested  sp ectators fo llow ed  the Illin o is  S ta te  Corn H usking C ontest Held n ear D anville , Illin o is .

Don’t Guess Yield
By H . L. Garrard

Chicago, Illinois

MORE than half (51.8% ) of the 
farmers who guessed on the yield 

per acre of a block of corn, during 
the 1939 Illinois State Corn Husking 
Contest, missed the actual yield by 9 
bushels per acre or more. Could you 
have done any better? Let’s look at 
the figures.

The husking contest was held on the 
George M. Wright farm near Danville, 
Illinois. A block of corn was left stand
ing near the edge of the field where the 
husking contest was held. This area of 
310 hills was fenced off so that everyone 
could get close to the corn to look it over 
carefully. Husks were stripped back 
from all ears on outside rows to show 
type of ear as well as size. During the 
day 1,267 farmers estimated the yield 
per acre, recording their guesses on

cards, along with names and addresses. 
In the afternoon the corn was husked 
out and weighed. The actual yield was 
94.36 bushels per acre.

The guesses ranged from 45 to 133 
bushels per acre. With the estimates 
arranged in 5-bushel groups, as shown 
in the table and accompanying graph, 
it was noted that the majority centered 
around the 85-89 bushel group. The 
average or mean of all guesses was 88.6 
bushels, or f.8 bushels below the actual 
yield. About 71 per cent of all farmers 
estimated the yield too low. Only one 
farmer, Edward Redding, Weldon, 
Illinois, guessed 94.4 bushels, closest to 
the actual yield.

The most important data came from 
an analysis of the variations above and 
below the actual yield, as follows:

11
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95.3% missed by 1 bu. or more
89.7% U u 2 U u u

83.4% U u 3 u u a

77.6% u u 4 u a a

72.2% u u 5 u u u

60.5% u u 8 u u u

51.8% u u 9 u a a

47.0% u u 10 a u u

According to statistical theory, the 
average of all farmers’ guesses should 
have been near the actual yield. The 
theory did not hold true here. There 
must have been some deceiving factors 
which caused the majority to guess too 
low. First, this timber soil on the 
Wright Farm is lighter gray in color 
than some of the soils farther north and 
west in the State. It is possible that 
some visiting farmers thought the gray
ish timber soil might not be capable of 
making such high yields. A second 
confusing factor might have been the 
corn. This new hybrid (Pioneer 313) 
is apparently well adapted for that re
gion. It has a good ear, with many 
two-eared stalks, but those stalks are

NUMBER
GUESSING

only of medium height. At least there 
was more corn present than most people 
guessed, in spite of the fact the news
paper publicity had previously stressed 
that the husking contest field would 
yield about 100 bushels per acre.

Those farmers who underestimated 
the yield level of this field should not 
feel too badly. The writer, too, guessed 
9 l/ i  bushels too low. Furthermore, he 
had been out all fall husking and weigh
ing corn to determine yields in fertilizer 
demonstrations, and yet was not sur
prised to miss the yield by a large mar
gin. He has guessed enough in the last 
few years to know that he cannot rely 
on yield estimates made “by the eye” 
alone.

County Agent Carroll Redfern of 
Donnellson, Iowa, conducted an inter
esting corn yield guessing contest, just 
before harvesting a fertilizer demonstra
tion. Neighboring farmers were asked 
to look over the plots in a fertilizer 
demonstration and estimate the yield 
of each plot. The accompanying table 
shows the actual yields and the guesses.

250

soo

150

100

50

=L

|t -  AVERAGE GUESS 8 8 .6

ACTUAL YIELO 9 4 .4

42 47 52 57 62 67 72 77 82 87 92 97 102 107 112 117 122 127 132 137
YIELDS GUESSED IN BUSHELS
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R e s u l t s  o f  C o r n  Y i e l d  G u e s s i n g  
C o n t e s t , D o n n e l l s o n , I o w a

No.
Fertilizer

100 lb. 
0-20-20

100 lb. 
0-20-0

54 bu.
Actual Yields 

70 bu. 62.5 bu.

35
12 guesses 

40 38
36.1 40.2 39.1
37.4 58.6 52.3
45 44 42
45 57 55
4T 52 55
50 60 65
50 73 60
50.5 56 58
52.3 61.4 60.5
53.8 60.3 57.5
55 60 65

Average of 12 guesses
46.4  bu. 55.2  bu. 54.0  bu.

Again the farmers underestimated the 
yields. They could see a difference due 
to the fertilizers, but could not agree 
as to whether the 0-20-0 or the 0-20-20 
plot looked best. On this soil the corn 
responded noticeably in growth from 
the phosphate in the fertilizer. The 
0-20-0 gave an 8.5-bushel increase, while 
the 0-20-20 produced 16 bushels in
crease.

Why are these facts and figures 
significant? The inability to estimate 
yields of crops accurately by appearance 
only, stresses the fact that small but yet 
profitable yield increases from various 
agronomic practices often go unnoticed. 
Erroneous conclusions may be drawn 
because these increases cannot be seen. 
It is not safe to guess crop yields when 
trying to measure small differences.

It costs less than $1 per acre to plant 
hybrid seed corn, the total cost being 
returned by only 2 or 3 more bushels 
per acre, to say nothing of other advan
tages. Likewise, 100 pounds of 3-12-12 
fertilizer, costing about $1.85, would be 
paid for by 4 to 5 bushels of 40-cent 
corn.

When deciding which fertilizer grade 
to use (that is, what percentage of

nitrogen, phosphoric acid, and potash), 
a farmer should buy the fertilizer to 
supply the plant foods needed regard
less of cost per ton. The difference in 
costs per acre between grades is com
paratively small. If more nitrogen is 
needed, one can use 3-12-12 instead of 
0-12-12 for only 30 cents more per hun
dred. That is less than the value of 1 
bushel of corn.

If one needs extra potash, it will cost 
only about 55 cents per acre to use 10% 
extra potash in corn fertilizers applied 
at 100 pounds per acre; for instance, 
0-20-10 instead of 0-20-0, or 0-20-20 in
stead of 0-20-10. An increase of only 
1/4 bushels of corn will pay the bill, 
disregarding possible additional benefits 
on quality of corn or strength of stalks. 
It costs about 17 cents more per acre 
to apply 100 pounds of 2-12-6 instead of 
2-12-2, or less than the value of one-half 
bushel of corn.

From the fertilizer salesman’s stand
point it is commercial suicide to sell 
fertilizer to a farmer wholly on the basis 
of visible differences to be noticed in the 
fertilized crop. Such large differences 
are often quite evident, fortunately. 
But at the higher fertility levels, small 
but profitable differences may go un
noticed. In fact, it takes very careful 
work to check yields accurately enough 
to detect a 2-bushel increase from plant- 
food additions. Slight variations in 
natural soil conditions may make much 
larger differences. As the fertility is 
built up, 10-bushel increases of corn or 
potatoes will be less evident. Further
more, residual benefits from fertilizers 
become less noticeable. The farmer 
applies fertilizers to replace plant-food 
losses and maintain that high fertility 
level, as well as to make a profit on his 
fertilizer purchases.

The residual benefit from fertilizers 
is usually given too little credit. A 
long-time Ohio test showed that when 
500 pounds of 4-16-4 fertilizer were ap
plied, only 40.5% of the return was ob
tained the first year, 30% the second, 

( Turn to page 34)



Conserving Soils 
And Their Fertility 
In the Northeast

By Grover F. Brown
Chief, Northeast Regional Agronomy Division, Soil Conservation Service, U. S. Department

of Agriculture, Upper Darby, Pennsylvania

CIVILIZATION today is a complex 
organization of people living to

gether under many conditions. To 
facilitate the smooth functioning of 
such a complicated organization, there 
must be many basic necessities regularly 
satisfied in specific quantities. People 
must have a sufficient amount and 
variety of food, clothing, and protec
tion against the elements. Cities must 
be assured of pure water in plentiful 
quantities. Timber and wood are 
needed for manufacturing and home

use. Protection of the people in cities, 
towns, and villages along the rivers and 
streams from the ravages of flood waters 
is becoming increasingly important. 
Water transportation and power de
pend upon a sufficient and constant sup
ply of stream and river flowage. The 
need for recreation in our complex 
high-speed society is becoming more 
keenly appreciated, with thousands of 
people taking advantage of nature. 
Since the above needs of modern civili
zation are met largely from our soil re

C o n to u r o rch ard  on terra ces. T h e  trees were p lanted  in  th e spring o f  1 9 3 6 ,  and th e cover 
crop  o f  rye and vetch  has been  disked down as a m u lch , sum m er, 1 9 3 8 .

14
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sources, the maintenance of the fertility 
of the soil is one of the most important 
problems facing farmers and urban 
dwellers today.

Soil Conservation is not a new idea, 
nor was it originally thought of by the 
Soil Conservation Service. It has been 
stressed by almost every soils textbook 
writer for years, and many farmers have 
known what was taking place, but 
didn’t know what to do about remedy
ing the situation. In 1895, B. E. Fer- 
now, then Chief of the Division of 
Forestry of the U. S. Department of 
Agriculture, wrote in the Agricultural 
Yearbook a very complete article on ero
sion control, outlining the necessary 
land-use changes required in better farm 
planning, and the conservation practices 
which should be applied to the land. 
Mr. Fernow emphasized the fact that 
such soil and moisture-conserving prac
tices as contour cultivation, strip crop
ping, and terracing, together with prop
er land use, were necessary before good 
general farming practices could be made 
most effective. It was recognized early 
that these practices were basically nec
essary, not only to dispose safely of the 
surplus rainfall, but to conserve an 
optimum amount of moisture for plant

growth. The efficient use of applied 
fertilizers or organic matter followed as 
a corollary.

Plant production is both the basis 
and the end of erosion control, and in 
the achievement of this objective the 
technicians of the Soil Conservation 
Service value proper fertilization. They 
appreciate that in the Northeast, fer
tilizers are becoming increasingly im
portant for the production of vegetation.

Adequate Vegetative Covering
Plant production is, therefore, of 

prime importance for reasons other than 
as a means of direct cash returns to the 
producer. Protection of the immediate 
ground surface from the beating action 
of driving rains by adequate vegetative 
covering has been shown to be as im
portant in determining the amount of 
rainfall that can be absorbed and held 
by a certain soil as is the type of soil 
itself. This point becomes increasingly 
important as the variations in soil types 
increase. The farmer can do little to 
change the various types of soil upon 
his farm, but he can do much in the 
management of his soil to affect its 
producing power, its water-absorbing 
capacity, its water-holding capacity, and

T h is two-row tra c to r  handles efficiently th e  con to u r cu ltiv a tion  o f  p otatoes on the R alp h  N.
Jo h n so n  farm  n ear W alpole, New H am pshire.
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its resistance to damages caused by ero
sion.

One might consider contour cultiva
tion, strip cropping, terracing, and other 
erosion-control practices as the frame
work upon which to hang a vegetative 
covering. Fertilizers may be regarded

otherwise be lost by leaching. In other 
words, the control of surplus surface 
water and the conservation of an 
optimum amount for crop production 
are basic considerations if the full 
benefit of fertilizers applied is to be 
secured.

C o n to u r s trip  cropping on th e  A. A. M axw ell fa rm , M oundsville, W est V irg in ia .

as one of the nails or means of fasten
ing the roots of this protective covering 
to the land. Unless this framework is 
strong it will not hold the nails, and 
both the framework and the nails will 
be lost through run-off. With this loss, 
there is nothing to hold the vegetative 
covering to the land, with the final re
sult that not only the plant covering is 
lost, regardless of whether this cover
ing is cultivated crops, orchards, hay, or 
pasture, but the soil itself is lost.

Control Surface W ater
It is, therefore, a waste of fertilizers 

to place them on lands unless first con
sideration is given to holding the fertili
zers in place until they can be used by 
the plants. This fact is not only im
portant for the crop to which the fertili
zers are applied directly, such as pota
toes or corn, but also for the residual 
effect of such fertilizers upon the crops 
following. This is true particularly if 
such following crops serve as protective 
winter cover, and as binders for the 
soluble residual fertilizers which would

There has been a great deal of inter
est shown in pasture improvement dur
ing the last few years. Well-fertilized 
pastures, with the grazing properly 
managed to maintain a dense, high-pro
ducing sod, give to the soil about the 
best protection against erosion that is 
known today. However, thousands of 
acres in the Northeast are too low in fer
tility to produce a good pasture, and 
many question the economics of at
tempting to bring the fertility up to a 
bluegrass—wild white clover level. Re
search activities are going forward to ob
tain species of grasses and legumes that, 
with the addition of only moderate 
amounts of lime and fertilizers, will 
grow on some of these poorer soils and 
make a profitable return to the farmer. 
The Soil Conservation Service recog
nizes the need for lime and fertilizer 
applications to pasture lands and has co
operated with all agencies concerned 
with the solution of this problem.

Soils are the basis of civilization. If 
we are to maintain this modern civiliza
tion, we must maintain the base. The
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farmer, of course, is intensely interested 
in the future of the country, but he is 
more concerned with the immediate 
present or very near future, and any 
soil-conserving program must take this 
fact into consideration. This is not a 
job for any single agency working with 
agriculture, but the combined respon
sibility of each and every one. In view 
of the excellent markets available to 
the farmers of the Northeast, and the 
well-distributed annual rainfall, the con
servation of the soil and moisture may 
well be considered as one of the most 
important agricultural problems now 
confronting the people.

Increase Fertilizer Efficiency
I can say nothing that better illus

trates the seriousness of this problem 
than to quote Dr. Richard Bradfield, 
Head of the Agronomy Department, 
Cornell University.

“The extensive activities of the Soil 
Conservation Service have focused 
the attention of us all on the impor
tance of erosion control to a perma
nent agriculture. The effect of ero
sion on the efficiency of fertilizer 
utilization is so manifest that further

elaboration is unnecessary. Fertili
zers cannot benefit the crop to which 
they are applied if they are washed 
away before the crop has had time to 
use them to the fullest extent. This 
applies especially to the accumulative 
residual effects of the fertilizers. It 
is also well known that profitable re
turns are frequendy not obtained 
from fertilizers on soils that are nor
mally responsive because of a short
age of moisture. Soil Conservation 
techniques which result in more effi
cient use of water will at the same 
time tend to increase the efficiency 
of fertilizers.

“The task of the agronomist in this 
program is to help the farmer tie all 
of the factors capable of increasing 
the efficiency of fertilizers into im
proved systems of soil and crop man
agement. It is not a task that can be 
setded once and for all time. It will 
require the united efforts of both 
farmer and specialist over a long pe
riod of time.” 1

Types of farming that have suffered 
severely from soil and water losses have 
been orcharding and the production of 

grapes and small fruits. 
This has been partic
ularly true where clean 
cultivation has b e e n  
practiced over a large 
portion of the year. 
Peaches, as a class of 
fruit, have suffered most, 
and many sites have been 
practically ruined after 
one planting has -com
pleted its length of life 
on the site. Only one or 
two peach orchards in 
t h e  Northeast w e r e  
planted on the contour 
before the Soil Conser
vation Service began a 
few years ago to offer 
the technical and physi

UNITED STATES 
D EPARTMENT OF AGRICULTURE 
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Erosion Control Eiporanont S lotion
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1 Bradfield, Richard. The effect of developments in soil science upon fertilizer practices. The Amer
ican Fertilizer, Vol. 91, No. 3, Aug. 5, 1939, pp. 5-8, 24, 26.
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cal assistance to growers necessary in lay
ing out orchards on the contour. As a 
result of the orchards being planted on 
the “square,” cultivation took place up 
and down the slopes causing, in some 
cases, such a loss of topsoil and fertility 
that within a few years it was practically 
impossible to establish a winter cover 
crop.

The principal plant-food nutrient 
used by the fruit grower to stimulate 
tree growth has been nitrogen, and as 
a result, cover crops lacked the neces
sary lime, phosphorus, and potash. 
Tests made on various fruit soils have 
not shown economic response to phos
phorus and potash applications to the 
trees, but both elements are essential 
for the satisfactory growth of cover 
crops in the orchard. Fertilization of 
the “orchard” instead of the “trees” 
would do much toward maintaining 
our favorable orchard sites through 
many generations of trees.

Contour planting of all new orchard 
blocks to facilitate necessary contour 
cultivation and installation of support
ing engineering measures would help 
in controlling surface wash, conserve 
much-needed moisture, and give the 
protective cover crop an opportunity to

utilize the fertilizers applied. The 
AAA program is giving some assistance 
to the solution of this orchard erosion 
problem by making payments for ap
plications of lime and phosphorus to 
benefit the cover crops. Such practice 
payments as those made for mulching 
and the planting of various grass and 
legume covers are very desirable in 
assisting the grower to establish a soil 
and moisture-conserving program. More 
attention to the use of complete ferti
lizers in orchards, vineyards, and for 
small fruits would assist in maintain
ing adequate cover and would protect 
profitable, producing sites for many 
years to come.

Highway Clearance Expensive
State highway departments spend 

many thousands of dollars every year 
to repair the damages caused by erosion 
to their road banks and fills. The clear
ing away of soil washed upon highways 
during heavy rains has long been a con
stant maintenance cost that runs into 
rather startling sums of money. In a 
number of States, the Soil Conservation 
Service has cooperated with the high
way departments in reducing this waste- 

( Turn to page 35)
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When Are Legumes 
Soil-Improving Crops?

By C. B. Williams
North Carolina State College of Agriculture, Raleigh, North Carolina

WHEN crops are grown on any 
land and after their growth they 

leave the land more productive for crops 
which follow, they are termed soil- 
improving. If the only limiting factor 
of a piece of land is poor physical con
dition of the soil, the growth on it of 
non-leguminous crops like rye, oats, 
and millet, and turning these under 
after growth, should aid in remedying 
this defect and thereby materially im
prove the productiveness of the soil. 
On the other hand, if the trouble with 
the soil is lack of sufficient quantities 
of any one of the essential constituents 
in available forms, like nitrogen, phos
phoric acid, potash, lime, and magnesia, 
no reasonable amount of turning under 
of non-leguminous crops will be likely 
to make the soil a productive one.

In the former case, the only factor 
which was needed to be improved was 
the unfavorable physical condition of 
the soil which could probably be accom
plished by the incorporation of organic 
matter, but in the latter case one or more 
essential available plant nutrients were 
present in too small quantities in the 
soil to permit the normal growth of 
crops with economic yields. In this 
latter instance no amount of purely or
ganic matter added would correct the 
defect. It could only be remedied by 
the addition of the lacking constituent 
or constituents in available form to 
meet adequately the requirements of 
the growing crops.

The only class of crops that when 
turned under can gather and store in 
the soil any extra essential constituents 
needed in crop growth are the legumes, 
like soybeans, cowpeas, clovers, lespe-

deza, etc., when inoculated. The only 
constituent they can add to the soil 
when plowed in, other than what they 
took up from the soil, is nitrogen. 
These when cut and removed from the 
land will not ordinarily add any more 
nitrogen to the soil than they removed 
from it.

Legumes Remove Plant Food
This being the case, legumes grown 

on land and removed for hay or any 
other purpose can hardly be classed as 
soil-improving crops, since under such 
a system of management, the nitrogen 
supply of the soil will just about be 
maintained and there will be a loss of 
from 8 to 16 pounds of phosphoric acid 
and 26 to 54 pounds of potash from 
the available supplies of the soil for 
each ton of legume hay removed. To 
replace these two constituents in the 
soil and make them the same as they 
were at the beginning of the year, it 
would require the addition to the soil 
of from 50 to 100 pounds of 16 per cent 
superphosphate and 52 to 108 pounds 
of 50 per cent muriate of potash for 
each ton of legume hay removed.

It may be surprising to some growers 
to know that, generally, legumes grown 
and removed from the land are much 
more exhaustive upon the available 
phosphoric acid and potash reserves of 
a soil per hundred pounds of crop re
moved than are most other crops grown 
and removed. For instance, 100 pounds 
of soybean seed removed from the soil 
carries 3.07 and 5.33 times more re
spectively of these constituents than is 
removed by 100 pounds of the kernels 

( Turn to page 33)
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Potash Keeps Tobacco 
Growing and Glowing

By E. R. McIntyre
Madison, Wisconsin

OTASH is well known for its abil
ity to keep tobacco growing, but 

new Wisconsin tests show that it also 
keeps tobacco glowing. In other words, 
unless a tobacco plant is raised on soil 
with 500 pounds or more of available 
potash to the acre, its burning power 
is much reduced and its value becomes 
less for cigar-wrapper and binder pur
poses.

Burning quality means the length of 
time the leaf will keep aglow after 
being ignited. The Wisconsin horti
cultural and soils departments at the 
University in Madison use an electric 
ignition method of testing sample leaf 
from various farms and then make in
dividual reports to the growers as to 
the complete analyses of the soil sam
ples where grown, together with the 
burn test expressed in seconds of glow 
retained by the burning leaf.

Ordinarily data are taken on the burn
ing period from zero to 60 seconds. 
The burning quality is rated low if the 
leaf glow dies down in less than 5 sec
onds after electric ignition. In some 
instances the crops of cigar binder sub
mitted for these tests show an absolute 
zero in glow, while other leaf samples 
will continue to burn slowly until they 
are completely consumed. Similar tests

are made with cigars, both machine and 
natural smoked, to check the burning 
and white-ash-retaining characteristics.

Reports rendered to each cooperating 
grower give him data on which to cor
rect his soil balance in order to improve 
the valuable element of steady burn. 
There were especially well-marked rela
tionships found in the burning quality, 
soil potash content, and the market 
prices quoted by dealers. That is, the 
higher average potash soils had much 
longer leaf-burn periods, and the mar
gin on tobacco market prices between 
the region where potash content was 
high and where it was low averaged 6 
to 7 cents per pound in favor of the 
leaf grown on the higher potash lands.

Take one such sample report as made 
in the fall of 1939 to 112 growers in 
each of two leading tobacco-growing 
regions or districts of Wisconsin, where 
commercial leaf has been a cash crop 
for 50 years. Both soils are silt loams. 
Region One has large farms, less man
ure available per unit of cultivated 
land, and the topography is gently roll
ing prairie. Region Two has many 
rough hills and sharp deep valleys sub
ject to erosion and leaching, and no 
doubt the washing process has carried 
plant food down into the valley fields

Lb. Per Acre of
Organic Length of

Acidity Matter Burn in
(per cent) Total Avail. Avail. Seconds

Nit. Phos. Potash

Average of Fields in Region 1. Slight 3 .7 3.168 90 393 1.2
Average of Fields in Region 2. Slight 4 .4 3,987 172 626 12.0
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where the tobacco is always raised. 
Moreover, in Region Two the farms 
are smaller and there has been more 
stable manure available per unit of area 
under tillage, with probably more in
tensive fertilization.

Hence the general summary of the 
data taken from Regions One and Two 
show up this way in the reports sent 
to growers, with the exception that each 
separate farm had its own data added.

The accompanying comment was: 
“Slightly acid soils are not harmful to 
the growth of quality tobacco. A poor 
leaf burn can usually be accounted for 
because of low potash content and dry 
growing weather. A burn of 5 seconds 
or more is desirable for cigar binder.”

The next step to be taken since dis
tributing this convincing data on one 
sure cause of poor burning quality will 
be to set up demonstration plots at cen
tral points, particularly in Region One, 
to find out the best means of economi
cally raising the potash content of the 
soils on which tobacco is raised.

In Wisconsin tobacco is maintained 
for 3 or 4 years or more on the same 
plot or field, and by use of disease-re
sistant varieties the disadvantage of us
ing this old, well-tilled farm land for 
tobacco continuously is largely over
come. This leaves the grower in a bet

ter position to apply himself to a thor
ough study of his permanent plantation 
of tobacco and to use ways and means 
to maintain and increase its fertility— 
notably its potash content.

By annually rotating tobacco with 
other crops he would not be so certain 
of making successive improvements in 
the feeding of his crop to overcome poor 
burn and other undesirable things. 
Hence the data on the relation of leaf 
burn and potash availability may be 
applied on the same area where the 
tests were made last year to correct lo
cal conditions and secure higher unit 
prices for the 1940 crop, other things 
being equal and no drouth intervening.

Of course the physical nature of the 
soil, its water-holding capacity, the sea
son’s moisture reserves, and such things 
also have a bearing on leaf-burn values; 
but none of them alone possesses as 
much power to affect leaf glow as 
potash. And leaf glow means more 
saleable and more satisfactory cigar 
material.

Professor James Johnson, a student 
and a leader in Wisconsin tobacco sci
ence for 25 years, has this to say in 
summary of the experiments and the 
recent soil and leaf-burn tests made in 
the two commercial regions of the State:

“The potash content of these soils is 
of particular inter
est because of its 
re la tion  to the 
burning quality of 
tobacco and the 
higher prices be
ing paid for good 
burning tobacco 
by the cigar manu
facturers in recent 
y e a r s .  A good 
burn can hardly 
be expected in 
W isconsin  soils 
carrying less than 
500 pounds of pot
ash to the acre. 
There were 78 per 
cent of the Region 
( Turn to page 33)T estin g  th e glow o f  le a f  to b a cco  w ith an e le c tr ic  b u rn er in  the  labora* 

tory at th e  U niversity o f  W isconsin .



Potash Makes 
Bank Accounts

By Lee VanDerlinden
Ottawa, Ohio

A UGUST MORMAN of Continental,
l i .  Ohio, is a good farmer. He oper
ates 120 acres with one large and one 
small tractor in use, in addition to a 
trio of fine horses. Ten very good Jer
sey cattle are milked, and Mr. Morman 
sells about 50 head of hogs per year. 
One son, A. W. Morman, helps in the 
farm operations. The land is very 
level and is exceptionally well drained. 
A 4-year rotation system is practiced 
consisting of corn, wheat, alfalfa, alfalfa, 
plus plenty of fertilizer to keep the soil 
in excellent tilth and fairly high plant- 
food content.

In March of 1939 Mr. Morman 
brought soil samples to us to be checked 
and to make fertilizer recommendations 
for a good crop of tomatoes. His soil 
assayed as follows:

6 .6  pH Value 
3,400 lb. Active Calcium 

300 lb. Active Magnesium 
20 lb. Available Phosphate 

175 lb. Available Potash 
.275 % Total Nitrogen

A study of these figures indicated the 
need of approximately 500 lb. of 0-20-20 
broadcast, worked well into the soil. 
Total nitrogen content did not indicate 
a need for this element, and 500 lb. of 
0-20-20 carries 100 lb. each of phosphate 
and potash. We called Mr. Morman’s 
attention to the fact that 10 tons of to
matoes require 120 lb. phosphate and 
105 lb. potash, and a good crop of 20 
tons seldom attained in the Midwest, 
would consume 240 lb. of phosphate 
and 210 lb. of potash.

Knowing our farmers as we do, we 
hope only to educate them to use up
wards of 500 lb. of 0-20-20 per acre on 
tomatoes, even though we realize the 
application of 1,000 lb. per acre is by 
far the best rate. Mr. Morman planned 
on growing 3 acres of tomatoes with 
an application of 500 lb. an acre. 
Through an error, the first quarter acre 
received 150 lb. or equivalent to 600 lb. 
an acre. The balance of the 3 acres was 
fertilized at the rate of 500 lb. an acre.

The writer was absent from the ter
ritory during part of the summer, but 
when Mr. Morman was visited late this 
fall for a check on results, he expressed 
himself as being sorry he did not use 
600 lb. an acre on all the tomato land. 
Here are yield results.

From the quarter acre treated with 
150 lb. 0-20-20 at the rate of 600 lb. per 
acre, he sold 6 54 tons of good fruit, or 
at the rate of 25 tons per acre. He 
sold 53% tons from the remaining 2% 
acres, which gave a yield of 19 54 tons 
per acre. Apparently the law of dimin
ishing returns had not been operative 
here, for 500 lb., 0-20-20 produced 19Vz 
tons tomatoes per acre, while 600 lb. 
produced an additional 5/4 tons per 
acre, or at the acre-rate of 25 tons.

No one was more surprised at this 
result than Mr. Morman and his son. 
This was not a planned experiment, but 
an accidental one. Mr. Morman, like 
hundreds of other farmers in Henry, 
Auglaize, Putnam, and Hardin Coun
ties, has been accustomed to using 200 
to 300 lb. of 2-8-10 or 2-12-6 on an acre 
of tomatoes. Even last spring (1939) 
many concerns, even the tomato can- 

( Turn to page 46)
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"The £ditot5 'Talk

That the renewed interest in grass-land farm
ing in the United States is assuming impor
tance is noted in the announcements of several 
regional grass-land conferences to be held 
this summer. Planned by the U. S. Depart
ment of Agriculture and the respective State 

colleges, the South will hold its conference at the Georgia Coastal Plain Experi
ment Station July 25-26 under the sponsorship of the Association of Southern 
Agricultural Workers. The Northeast meets at Pennsylvania State College on 
July 10-12 for a series of discussions sponsored by the Northeastern Section of the 
American Society of Agronomy. During the week of July 15, Western agron
omists and the Forest Service will confer at Logan, Utah. The Corn Belt 
section of the American Society of Agronomy and Association of North Central 
Agricultural Experiment Station Directors will hold their regional grass-land 
conference at Ames, Iowa, on September 11.

The Southern Workers expect to consider the possible effects of the improve
ment, production, and utilization of greater quantities of Southern forage crops 
in the South. They will inspect grass-breeding and pasture-development projects 
which are being conducted in cooperation with the Division of Forage Crops and 
Diseases of the Bureau of Plant Industry. Discussions will center around such 
topics as the changing agriculture in the Southern regions, grass-land agriculture 
as a pattern for adjustment, soil conservation with grasses and legumes, and the 
nutritive value of grass-land herbage and its relation to adjustments in livestock 
production. Smaller groups will deal with such specific problems as grass-land 
improvement and management, better cover crops, better grasses for lawns, 
highways, and recreational grounds, and financing the adjustments in the trend 
toward a grass-land agriculture.

The increasing attention being given grass-land management may appear to 
many as something new in the continuous effort to better American agriculture. 
In that light, it was interesting to run across a report of what is believed to be 
one of the early meetings of the Vermont Dairymen’s Association held at Bur
lington. This report was published in the February 10, 1877, issue of the “New 
England Farmer.” According to the following excerpts, the maintenance of 
good grass-land in those days was a conference topic when thoughtful and fore
sighted farmers got together to work out their common welfare.

“We are told that the removal of the forests has changed our climate; that 
our hills are dried, our streams smaller and less durable, and our summer 
showers less frequent than formerly. Doubtless this is true to some extent, but 
this is not the only cause which has tended to diminish the productive capacity 
of our pastures, for we have driven our cows year after year to the same fields 
in the morning, and returned them to the barn at night, thus drawing con
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stantly upon our pastures for the materials which go to make bone, muscle, blood, 
and fat in the form of milk, butter, cheese, and meat.

“We have thus allowed one-half the waste material which belongs to the soil 
to be carried away from the pastures to enrich the mowing and tillage lands. We 
have drawn upon our pastures as men sometimes draw upon their bank account, 
not on the dividends alone, but year by year a little upon the deposit also, till 
finally they find their capital all gone; and so the question comes up, ‘What 
shall we do with our pastures,’ or rather ‘What shall we do without our pastures?’

“While spending a few days the past summer with some of the best dairy 
farmers in your state, I found that these questions were becoming very impor
tant. I saw pastures which were once productive, now almost barren. Some were 
so steep that, unless protected by vegetation of some sort, the soil must constandy 
wear away by washing, till it finds a resting place in the valleys below. Some 
had been once ploughed where the inclination was so great that it was with the 
greatest difficulty that man and beast could retain a foothold while turning the 
furrows.”

It goes without saying that interest in grass-land management now, even more 
than when the above report was written, involves an intelligent use of fertilizers. 
There is much information along this line available. More will come to light 
at the conferences. It is to be hoped that from this experimental and demon- 
strational work can be formulated recommendations of such practical nature 
that they will be accepted more widely by growers and ranchmen who see the 
need of turning to more grass-land farming.

A " X T  |Q  ♦ Fully aware of the great demands madeAiNew service upon the time of agricultural technical
and advisory forces, and the vast 

amount of published material bearing upon their work with which they would 
like to keep abreast if time permitted, the American Potash Institute has 
inaugurated a new service designed for those interested in plant nutrition and 
more particularly in the role of potash in efficient crop production. The Institute 
maintains a library of some 85,000 books and pamphlets pertaining to soil 
fertility. In addition it receives 37 scientific magazines, the contents of which 
embrace world contributions to the agricultural science of potash use. The Insti
tute Librarian will publish several times a year a “Bibliography of Literature on 
Potash as a Plant Nutrient” which will be sent gratis to anyone interested.

The first issue, covering literature reviewed from July 1, 1939, to September 30, 
1939, is now available. It has three sections, the first being alphabetically arranged 
by crops. Next is a section arranged by subject under potash, and another by 
subject under soils. Each of these is also subarranged by place and author.

With an increasing indication of boron deficiencies in many soils to the point 
where its use in the control of certain diseases and to promote plant growth is 
being advocated and many articles giving results of experimental work are 
appearing, the Institute is now making available to technical workers “Boron 
as a Plant Nutrient,” a bibliography of literature published and reviewed January 
1936 through December 1939. This also is fully indexed.

From the responses already being received, it is apparent that these bibliog
raphies are answering a definite need for this information. The Institute considers 
it a privilege to be in position to offer this service and hopes that those interested 
will avail themselves of it.



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 BETTER 
CROPS WITH PLANT FOOD would provide a complete index covering all publications from these 
sources on the particular subjects named.

Fertilizers

Pasture experiments in New Jersey 
have clearly demonstrated that there 
are several systems of fertilization which 
will produce feed on pastures more 
cheaply than feed of equal value can be 
purchased. According to New Jersey 
Agricultural Experiment Station Bulle
tin 673, “A Comparison of Treatments 
on Permanent Pastures,” by H. B. 
Sprague, R. E. Blaser, and J. H. Boyce, 
the use of lime alone, phosphate alone, 
or potash alone has usually been found 
disappointing. On a majority of pasture 
soils in New Jersey, all three must be 
applied to produce satisfactory results. 
Experiments have also shown that nitro
gen is required for best growth of pas
ture plants, but data have not been 
assembled to determine whether the 
nitrogen can be provided more con
veniently and cheaply by encouraging 
clover and other legumes than by the 
application of nitrogenous fertilizers.

The authors state that probably the 
best system of treatment on many farms 
would be the heavy use of nitrogen fer
tilization (balanced with lime and min
erals) on part of the pasture for early 
grazing and the application of lime, 
phosphate, and potash on the remainder. 
But in any system of fertilization, it is 
essential that the utilization of feed by 
grazing or harvest keeps pace with herb
age growth, if the full value of the 
pasture is to be obtained.

A summary of the results obtained 
at New Brunswick and in Hunterdon 
County and the comparisons on 25 
permanent pastures distributed through
out the State showed that there was a

striking increase in palatability of the 
herbage on treated areas, particularly 
where clover had been increased in 
abundance. Observations for 3 years 
at the New Jersey Experiment Station 
revealed that clover was increased in 
abundance from 22 per cent on the un
treated pasture to 36 per cent of the 
total vegetation on plots receiving lime, 
phosphate, and potash. The treatment 
of lime and complete fertilizer reduced 
the clover content to 14 per cent. It 
was further shown that the use of lime 
and minerals to stimulate clover in
creased yields 44 per cent over the un
treated pasture. Growth after August 
15 was increased 52 per cent by the lime, 
phosphate, and potash treatment. A 
comparison of potash used in conjunc
tion with lime and phosphate showed 
this mineral to be exceedingly valuable, 
since the annual application of 50 to 75 
pounds of muriate produced an in
creased yield of approximately 700 to 
900 pounds of dried herbage per acre.

Periodic observations made on 
growth, clover abundance, and palatabil
ity of herbage on the other permanent 
pastures studied indicated similar re
sponses to those noted at New Bruns
wick.

“1939 Cooperative Fertility Tests uith Oats, 
Barley, Wheat, Mixed Grain, Potatoes, Tur
nips, Mangels," Ontario Agricultural College, 
Guelph, Ontario, Canada, Ext. Cir. 55, Mar. 
1940.

“Recommendations o f the British Columbia 
Fertilizer Board," Province o f British Colum
bia, Victoria, B. C., 5M-340-4210, 1940.

"Pointers in Fertilizing Carrots," Agr. Ext. 
Serv., Univ. o f Hawaii, Honolulu, T. H., Agr. 
Ext. Cir. 68, Apr. 1940, Ashley C. Browne.

“Tomato Fertilization," Agr. Ext. Serv., 
Univ. o f Hawaii, Honolulu, T. H., Agr. Ext. 
Cir. 69, Apr. 1940, Ashley C. Browne.

29



3 0 B e t t e r  C r o p s  W i t h  P l a n t  F o o d

"Head Cabbage Fertilizer," Agr. Ext. Serv., 
Univ. o f Hawaii, Honolulu, T. H., Agr. Ext. 
Cir. 71, Apr. 1940, Ashley C. Browne.

"A Preliminary Report on the Relative Value 
o f Various Phosphate Fertilizers for Southern 
Idaho Soil Conditions," Agr. Ext. Serv., Mos
cow, Idaho, Ext. Bui. 120, June 1939, H. W.
E. Larson and G. Orien Baber.

"How to Fertilize Cotton in Tennessee," 
Agr. Ext. Serv., Knoxville, Tenn., Pub. 235, 
Mar. 1940, H. E. Hendricks.

"Production and Agricultural Use o f So
dium Nitrate," U. S. D. A., Washington, D. C., 
Cir. 436, Feb. 1940, Albert R. Merz, and C. C. 
Fletcher.

Soils

f  Florida Agricultural Experiment Sta
tion Technical Bulletin 340, entitled 
“Chemical Studies on Soils from Florida 
Citrus Groves,” by Michael Peech, gives 
a very interesting discussion of chemical 
data on representative soil types and in 
a general way evaluates the fertility of 
the various groups of soils planted to 
citrus. The results of chemical analyses 
included are for exchange capacity and 
the degree of base saturation; the ex
changeable bases (calicum, magnesium, 
potassium, manganese, copper, and 
zinc); organic matter; total nitrogen, 
nitrate nitrogen, and the C/N ratio; 
and acid-soluble and water-soluble phos
phorus. The soils investigated were 
collected from 100 groves in the various 
citrus areas of the State covering a wide 
range of grove conditions on different 
soil types. Adjoining four of the groves, 
samples of virgin soils were obtained 
for comparison.

The chemical data presented and 
briefly summarized show the variations 
in composition among the different soil 
samples within the same series, as well 
as the minimum, the maximum, and 
the average amounts of the various con
stituents found in the different soil 
series.

"Soil Survey o f the Lower Fraser Valley," 
British Columbia Dept, o f Agr. Cooperating 
with Experimental Farms Serv., Dominion De
partment of Agriculture, Ottawa, Canada, Pub. 
650, Tech. Bui. 20, Oct. 1939, C. C. Kelley 
and R. H. Spilsbury.

"Soil for Flats and Cans," Agr. Ext. Serv., 
Univ. o f Hawaii, Honolulu, T. H., Agr. Ext. 
Cir. 66, Apr. 1940, Ashley C. Browne.

"An Electrical Resistance Method for the 
Continuous Measurement o f Soil Moisture 
Under Field Conditions," Agr. Exp. Sta., East 
Lansing, Mich., Tech. Bui. 172, Apr. 1940, 
G. J. Bouyoucos and A. H. Mick.

"Soil Survey, Cerro Gordo County, Iowa," 
U. S. D. A., Washington, D. C., Series 1935, 
No. 13, fan. 1940, J. A. Elwell, H. L. Dean, 
Foster Rudolph, and E. W. Tigges.

"Soil Survey, Scioto County, Ohio," U. S. 
D. A., Washington, D. C., Series 1933, No. 31, 
Feb. 1940, G. W. Conrey, A. H. Paschall, 
W. S. Mozier, Martin Leatherman, R. N. Durr, 
and Ivan Hodson.

"Effect o f Accelerated Erosion on Silting in 
Morena Reservoir, San Diego County, Calif.," 
U. S. D. A., Washington, D. C., Tech. Bui. 
639, Dec. 1939, F. F. Barnes, C. J. Kraebel, 
R. S. LaMotte.

"Rainfall Characteristics as Related to Soil 
Erosion," U. S. D. A., Washington, D. C., 
Tech. Bui. 698, Dec. 1939, David I. Blumen- 
stock-

"List o f Publications and Conservation 
Charts," U. S. D. A., Washington, D. C., 
SCS-B-1, fan. 1940, H. H. Bennett, Chief.

Crops

Professor J. B. R. Dickey, in Penn
sylvania Agricultural Extension Circu
lar 180, “Growing and Harvesting Al
falfa in Pennsylvania,” says that alfalfa 
is the most efficient producer of high- 
class protein. This crop generally pro
duces 50 per cent more hay per acre 
than the common clovers and is consid
erably higher in protein. Furthermore 
the protein has higher digestibility.

In this important publication Profes
sor Dickey discusses briefly and con
cisely the major points that must be 
kept in mind to grow this valuable crop 
under Pennsylvania conditions. The 
discussions include soil and climatic re
quirements, liming, inoculation, differ
ences in alfalfa seed and time of sowing 
alfalfa.

When seeding without a nurse crop 
on land not especially fertile, it is advis
able to apply around 400 pounds of a 
fertilizer containing 2 to 4 per cent 
nitrogen and good percentages of phos
phoric acid and potash. If manure is 
applied on the surface, or if the soil is 
very fertile, superphosphate may be all 
that is required. Where sown with 
winter or spring grain, the grain should 
be well fertilized. Fertilizer applied to 
the grain or new seeding should be
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adequate for the first year or two the 
alfalfa is mown. Later, an application 
of 300 to 400 pounds of superphosphate, 
0-12-15, 0-10-10, or similar material ap
plied in the spring or after mowing has 
sometimes shown marked stimulation 
to growth and production and has 
greatly reduced the amount of winter 
injury.

The circular gives excellent advice on 
guides to determine when the alfalfa 
should be cut. When the new shoots 
appear from the crown of the root, the 
old growth is about completed and may 
as well be removed to make way for the 
new. Where long life of the stand is an 
important factor, cutting should be de
layed until the alfalfa is at least half in 
bloom. Cutting too early will result in 
weakened roots and thinning stands.

Curing, pasturing alfalfa, and alfalfa 
to control weeds are also discussed.

"Cotton Production in Alabama," Agr. Ext. 
Serv., Auburn, Ala., Cir. 184, June 1939, J. C. 
Lou/ery.

",Handbook, o f Alabama Agriculture, 1940," 
Agr. Ext. Serv., Auburn, Ala., Apr. 1940.

" Vegetables for Prairie Farms," Dom. of 
Can. Dept, o f Agr., Exp. Farms Serv., Ottawa, 
Canada, Pub. 663, Farmers’ Bui. 83, Dec. 1939, 
W. R. Leslie and W. Godfrey.

"Tobacco in British Columbia," Dom. of 
Can. Dept, o f Agr., Exp. Farms Serv., Ottawa, 
Canada, Pub. 669, Farmers’ Bui. 87, Jan. 1940, 
A. J. Mann.

"Diseases and Decays o f Connecticut To
bacco," Agr. Exp. Sta., New Haven, Conn., 
Bui. 432, Feb. 1940, P. J. Anderson.

"Flowering, Fruiting, Yield and Growth 
Habits o f Tung Trees," Agr. Exp. Sta., Gaines
ville, Fla., Bui. 343, Feb. 1940, R. D. Dickey 
and Walter Reuther.

"How to Grow Good Head Cabbage Seed
lings," Agr. Ext. Serv., Univ. of Hawaii, Hono
lulu, T. H., Agr. Ext. Cir. 70, April 1940, 
Ashley C. Browne.

"20 Rules for Potato Growing in Iowa," 
Agr. Ext. Serv., Ames, Iowa, Ext. Cir. 254, 
May 1939, C. L. Fitch.

"Pasture Improvement and Management," 
Agr. Ext. Serv., Ames, Iowa, Bui. P8, Mar. 
1940, H. B. Cheney.

"Planting Forest Trees," Agr. Ext. Serv., 
Orono, Maine, Cir. 134 (Ext.), Mar. 1940, 
A. D. Nutting and R. I. Ashman.

"The Hay Crop," Agr. Ext. Serv., Amherst, 
Mass., Leaf. 4, Oct. 1939, Ralph W. Donald
son.

“Potato Growing," Agr. Ext. Serv., Am
herst, Mass., Leaf. 20, Oct. 1939, Ralph W. 
Donaldson, Oran C. Boyd, and Arthur I. 
Bourne.

"Growing Onions," Agr. Ext. Serv., Am
herst, Mass., Leaf. 118, Oct. 1939, Grant B. 
Snyder.

"Ladino Clover," Agr. Ext. Serv., Amherst, 
Mass., Leaf. 144, Oct. 1939, Ralph W. Don
aldson.

"Fiftieth Annual Report, Agricultural Ex
periment Station o f the New Mexico College 
o f Agriculture and Mechanic Arts," Agr. Exp. 
Sta., State College, N. Mex., 1938—1939.

"Pasture Management," Agr. Ext. Serv., 
Fargo, N. Dak.-, N. Dak• Conservation Series.

"Progress o f Agricultural Research in Ohio 
1937—1938, Fifty-seventh Annual Report of 
the Ohio Agricultural Experiment Station, for 
the Year Ending June 30, 1938," Agr. Exp. 
Sta., Wooster, Ohio, Bui. 600, Feb. 1939.

"State o f Ohio Official Report o f the Divi
sion o f Plant Industry," St. Dept, o f Agr. 
Columbus, Ohio, 1939, Stanley E. Lay bourne, 
Chief.

"Growing Snap Beans for Market and for 
Manufacture," Agr. Ext. Serv., Corvallis, Oreg., 
Ext. Cir. 341, Dec. 1939, A. G. B. Bouquet.

"Fifty-second Annual Report o f the South 
Carolina Experiment Station of Clemson Agri
cultural College, for the Year Ended June 30, 
1939," Agr. Exp. Sta., Clemson, S. C., Dec.
1939.

"Growing Strawberries in Vermont," Agr. 
Ext. Serv., Burlington, Vt., Brieflet 555, April
1940, Charles H. Blasberg.

"Report o f Agricultural Research and Other 
Activities o f the Western Washington Experi
ment Station for the Fiscal Year Ended March 
31, 1939," Agr. Exp. Sta., Puyallup, Wash., 
Dec. 1939, J. W. Kalkus.

"Production o f Pumpkins and Squashes," 
U. S. D. A., Washington, D. C., Leaf. 141, 
Feb. 1940, Ross. C. Thompson.

"Protecting Field Borders," U. S. D. A., 
Washington, D. C., Leaf. 188, Dec. 1939, 
Verne E. Davison.

Economics

f  The Clemson Agricultural College, 
Fertilizer Department, has recently is
sued their semi-annual summary of 
fertilizer and fertilizer materials sold in 
South Carolina. The period covered is 
from July 1,1939, to December 31, 1939. 
Presumably this is to be a regular serv
ice of the Department in the future and 
should be greatly appreciated by those 
interested in the fertilizer industry. The 
next semi-annual report of the same 
nature will cover the period January 1 
through June 30, 1940.

According to the report for the last 
half of 1939, total NPK fertilizer mix
tures sold amounted to 15,682 tons, and 
the total P and K mixture amounted to
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1,793 tons, customers’ mixtures 265 
tons, and materials 12,717 tons. The 
leading analysis in point of tonnage was 
4-7-5 followed by 3-8-5, 2-10-4, 3-10-3, 
and 4-8-4.

f  According to the recent mimeo
graphed report of the Department of 
Agronomy, New York State College of 
Agriculture, fertilizer tonnage in 1939 
in New York amounted to 318,992 tons. 
This consisted of mixed goods of less 
than 20 units, 41,765 tons; mixed goods 
of 20 to 30 units, 123,655 tons; over 30 
units, 8,049 tons; and total units not 
indicated, 5,940 tons. The total of 
mixed goods was 179,409 tons. Sales 
of superphosphate amounted to 116,- 
068 tons, nitrogenous materials 19,073 
tons, potash salts 1,895 tons, and other 
fertilizer materials 2,548 tons.

Bulletin 417, entitled “Registration, 
Labeling and Inspection of Commercial 
Fertilizers, 1939,” issued by the College 
of Agriculture at Columbia, Missouri, 
contains a number of interesting facts 
relative to the fertilizer industry in 
Missouri. According to the Bulletin 
54,443 tons of fertilizer were sold in 
1939, 17,543 tons were sold in the 
spring, and 36,900 in the fall. The 
leading fertilizer-consuming counties 
are Greene, St. Louis, Jasper, Lawrence, 
Barton, and Dunklin, all of which use 
approximately 2,000 tons or better. It 
was estimated that the plant-food con
sumption in the State amounted to 898 
tons of nitrogen, 8,369 tons of available 
phosphoric acid, and 1,273 tons of pot
ash. The leading grades of mixed fer
tilizers were 2-12-2, 2-12-4, 2-12-6, 4-12- 
4, and 4-16-4.

"Supplemental List, Commercial Fertilizer 
Registrants to Date for Fiscal Year Ending 
June 30, 1940," St. Dept, o f Agr., Sacramento, 
Calif., Bu. o f Chem. Announcement FM-3, 
Mar. 26, 1940, Dr. Alvin J. Cox, Chief.

"Re: Vitamin Bi," St. Dept, o f Agr., Sacra
mento, Calif., Bu. o f Chem. Announcement 
FM-4, Apr. 25, 1940, Dr. Alvin J. Cox, Chief.

"Statistics o f the Sale and Use o f Commer
cial Fertilizers in California in 1938 and 1939," 
St. Dept, o f Agr., Sacramento, Calif., Bu. of 
Chem. Announcement FM-5, Apr. 27, 1940, 
Dr. Alvin J. Cox, Chief.

"Basic Data for Land Classification," Agr. 
Exp. Sta., Moscow, Idaho, Bui. 232, Dec. 1939, 
Paul A. Eke.

"The New York State 1940 Agricultural 
Outlook," Cornell Univ. Agr. Ext. Serv., 
Ithaca, N. Y., Bui. 425, Jan. 1940.

"Report o f Analyses o f Commercial Ferti
lizers Sold in New York State, July 1, 1938 to 
June 30, 1939," St. Dept, o f Agr. & Mkts., 
Albany, N. Y., Bui. 327, Part 1, Mar. 1940.

"Report o f Analyses o f Samples o f Lime 
Materials Used for Agricultural Purposes Sold 
in New York State, July 1, 1938 to June 30,
1939," St. Dept, o f Agr. & Mkts., Albany, 
N. Y. Bui. 327, Part 11, Mar. 1940.

"Cotton Prices in Relation to Cotton Classi
fication Service and to Quality Improvement," 
U. S. D. A., Washington, D. C., Tech. Bui. 
699, Nov. 1939, L. D. Howell and Leonard J. 
Watson.

"Marketing Commercial Lettuce," U. S. D. 
A., Washington, D. C., Tech. Bui. 712, Jan.
1940, Raymond L. Spangler.

"How Farmers in Hawaii Can Participate 
in the 1940 Agricultural Conservation Pro
gram," U. S. D. A., AAA, Washington, D. C., 
1R-40-1, April 19, 1940, H. B. Boyd.

"1940 Agricultural Conservation Program, 
North Central Region," U. S. D. A., AAA, 
Washington, D. C., NCR-401, Mar. 15, 1940.

"Conserving Soil Through the Farm Pro
gram," U. S. D. A., AAA, Washington, D. C., 
SRAC-No. 6, Dec. 1939.

"1940 Agricultural Conservation Program— 
Kentucky’’ U. S. D. A., AAA, Washington, 
D. C., ECR-401-Ky., Dec. 1939.

"1940 Agricultural Conservation Program— 
Maryland and Delaware," U. S. D. A., AAA, 
Washington, D. C., ECR-401-Md.-Del., Dec., 
1939.

"1940 Agricultural Conservation Program— 
North Carolina," U. S. D. A., AAA, Washing
ton, D. C., ECR-401-N. C., Dec. 1939.

"1940 Agricultural Conservation Program— 
Tennessee," U. S. D. A., AAA, Washington, 
D. C., ECR-401-Tenn., Dec. 1939.

"1940 Agricultural Conservation Program— 
Virginia," U. S. D. A., AAA, Washington, 
D. C., ECR-401-Va., Dec. 1939.

"1940 Agricultural Conservation Program— 
West Virginia," U. S. D. A., AAA, Washing
ton, D. C., ECR-401-W. Va., Dec. 1939.

"Arizona Handbook,” U. S. D. A., AAA, 
Washington, D. C., 40-Ariz.-l, Jan. 1940.

"California Handbook,” U. S. D. A., AAA, 
Washington, D. C., 40-Calif.-1, Jan. 1940.

"Colorado Handbook." U. S. D. A., AAA, 
Washington, D. C., 40-Colo.-1, Jan. 1940.

"Idaho Handbook," U. S. D. A., AAA, 
Washington, D. C., 40-ldaho-l, Jan. 1940.

"Kansas Handbook>” U. S. D. A., AAA, 
Washington, D. C., 40-Kans.-l, Jan. 1940.

",Montana Handbook," U. S. D. A., AAA, 
Washington, D. C., 40-Mont.-1, Dec. 1939.

"Nevada Handbook.” U. S. D. A., AAA, 
Washington, D. C., 40-Nev.-l, Jan. 1940.



Potash Keeps Tobacco Growing 
and Glowing

(From page 21)
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One soils in 1939 which showed less 
than 500 pounds of available potash to 
the acre. Only 22 per cent showed a 
potash content of over 500 pounds, but 
of these, two farms had soils showing 
as high as 1,250 pounds to the acre, 
showing that in farm practice it is 
quite possible to build up the potash 
content to higher amounts.

“The soils in Region Two, which on
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the whole produce a better tobacco, 
showed approximately 50 per cent 
with 500 pounds or over of potash 
to the acre. Growers who desire to 
raise the potash content of their soil 
are advised to plan on liberal manuring 
along with the use of a commercial fer
tilizer high in potash and applied at 
the rate of 500 to 1,000 pounds to the 
acre.

Growing Plants Without Soil
A Boo\ Review

THE wide interest in the growing of 
plants in water and sand culture has 

created a demand for practical and non
technical information on how to do it. 
To help fill this demand, D. R. Matlin, 
of the Belmont Evening High School, 
Los Angeles, California, has written the 
book, “Growing Plants Without Soil” 
(Chemical Publishing Co., Inc., New 
York, N. Y., 1939, $2.00). A general in
troductory background of the practice of 
water culture is followed by chapters on 
the possibilities and advantages of grow
ing plants in this way. Directions for 
preparing nutrient formulas, construc
tion of tanks, and necessary precautions 
to maintain favorable growing condi
tions are given. The remaining chap

ters are devoted to making cuttings of 
plants, plant growth substances, vita- 
mines, grafting, construction of green
houses, and symptoms of nutrient de
ficiency and excess. The Appendix 
makes up the latter half of the book, in 
which will be found a wide variety of 
interesting and useful tables, but many 
of them are only distantly related to the 
title.

The author has covered the subject 
matter in a very condensed and con
cise manner, most chapters taking only 
two or three pages. For those desiring 
a non-technical book giving the bare 
essentials of water or sand culture with
out details this volume should prove 
very satisfactory.

When Are Legumes Soil-Improving Crops?
( From page 19)

of corn plants. Cowpea seed take from 
the soil 1.05 and 3.43 times more on 
an average of phosphoric acid and 
potash respectively than do wheat seed. 
In the case of equal quantities of hays, 
soybeans removed from the soil 1.36

and 1.86 times more of these constitu
ents respectively than does the hay of 
redtop, while lespedeza hay removes 
1.34 and 1.18 times the amount of 
them respectively taken off in timothy 
hay. Soybean vines are 3.08 and 1.78
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times as exhaustive respectively of the 
phosphoric acid and potash supplies of 
the soil when removed than is wheat 
straw, and 2.23 and 1.56 times more of 
a drain upon the supplies of these con
stituents on the available soil reserves 
respectively than is the removal of an 
equal quantity of oat straw.

From the above comparisons, it is 
readily seen that if legumes are grown 
on land and then systematically re
moved, they prove to be not soil-im
proving crops, but will be even more 
exhaustive of the available supplies of 
phosphoric acid and potash contained 
in the soil than most any of the other

crops commonly grown on the farms 
of the South.

In order that the growth of legumes 
shall be a help in building up the pro
ductiveness of any land, at least a goodly 
portion of them grown shall be turned 
back into the land either in their en
tirety or after picking or harvesting the 
seed. The crop then will prove benefi
cial, when properly inoculated, not by 
adding to the supplies of available 
phosphoric acid, potash, and lime of the 
soil which it cannot possibly do, but by 
adding organic matter, which many of 
our soils need, and by increasing the 
quantity of nitrogen stores of the soil.

Don’t Guess Yield
(From page 13)

17.4% the third, and 12.1% the fourth 
year after application.

In England it has been customary for 
tenants who move from a farm to get 
credit for part of the limestone, phos
phate, and potash which they have 
helped to purchase in recent years. The 
schedule goes about as follows:

out inoculation of soybean seed, and 
then decide that inoculation does not 
pay, just because he could see no great 
improvement in the growth of the 
beans. It requires only a small in
crease of soybean hay or seed to repay 
inoculation costs. Furthermore, con
sideration must be given to indirect

Fractional Residual Values Assumed to Remain 
in Soil at Certain Times After Application

1 yr. 2 yrs. 3 yrs. 4 yrs. 5 yrs.

Phosphates..................................... 2 /3
1/2
5/6

1/3
1/4
2/3

1/9

Limestone....................................... 1/2 1/3 1/6

Although one cannot predict how 
much residual benefit may accrue from 
fertilizer applications, it is certain that 
if increased crop yields the first year 
are only equal to the fertilizer costs, 
then the farmer is more than even. He 
has maintained the plant-food supplies 
in the soil, and may expect some resid
ual benefits in future crops.

At the higher yield levels it is diffi
cult to see small but profitable increases 
from any of several farm practices. For 
instance a farmer cannot afford to try

residual benefits for future crops due to 
nitrogen fixation from the air following 
nodule formation.

Before drawing, definite conclusions 
from comparisons of two or more fer
tilizer grades, rates of fertilization, rates 
of seeding, or between strains or varie
ties of crops, farmers should be sure that 
accurate and fair yield determinations 
have been made. That is the only way 
of assuring conclusions which will put 
money in their pockets in future sea
sons.
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Conserving Soils and Their Fertility 
In the Northeast

(From page 18)

ful expense resulting from such dam
ages. Demonstration and test areas have 
been laid out on representative sections 
of highways in order to obtain more 
data on the seeding mixtures, rates of 
seeding, kinds and amounts of fertiliz
ers to use, and other factors bearing 
on the establishing of a protective cov
ering of vegetation on these slopes. The 
amounts of lime and fertilizers to use 
under these conditions are not so well 
known as for cropland or pastures, and 
the need is probably greater. Much of 
the run-off from highways collects in 
drainageways and cuts across adjacent 
crop fields, causing a great deal of dam
age to the farms along the highways, 
and in many places water from adjoin
ing farm lands concentrates along the 
highways, causing considerable damage 
to them.

Soil-conserving Practices
The Soil Conservation Service has 

recognized applied fertilizers as tools 
with which to work in controlling ero
sion. Fertilizers are a necessity in estab
lishing protective covers in all per
manently vegetated areas, such as pas
tures, waterways, and hay fields. They 
are also necessary to maintain maxi
mum production of cultivated crops on 
the more level areas of the farm, in 
order that steeper fields may be taken 
out of these crops. At the same time, 
soil-conserving practices hold applied 
fertilizers from washing away before 
the plants can use them, and also con
serve moisture so that the greatest effi
ciency of such fertilizers may be re
alized.

Some of the State experiment stations 
are assisting in determinations of soil 
needs by making analyses on samples 
submitted. Where the facilities to ren
der this service are not available at the 
stations, the field technicians have been

forced to the use of quick field tests 
to supplement their judgment on the 
needs of a particular field. There is 
an increasing need to supply this type 
of service to the farmer as his apprecia
tion for the value of lime and fertilizers 
develops. Most farmers do not have 
any too much money to invest each year 
for lime and fertilizers, and it is im
portant that their money be spent on 
those plant nutrients most urgently 
needed and which will return them 
the most for their money, not only for 
the present but also in view of their 
long-time program. Every effort pos
sible is made by the technicians of the 
Soil Conservation Service to make their 
fertilizer recommendations in accord 
with those of the various agricultural 
experiment stations.

The amount of organic matter in the 
soil directly affects the effectiveness of 
soil and moisture conservation meas
ures. It has an important part in in
creasing the water-holding capacity of 
the lighter soils, and it also loosens and 
aids in the granulation of the heavier 
soils, thereby allowing the soil to absorb 
more water, with a consequent reduc
tion of run-off which in time reduces 
erosion. The wise use of barnyard 
manure, green manure crops, cover 
crops, and legume and grass hay resi
dues is fundamental in a sound soil and 
water-conserving program. Every com
plete erosion-control plan made for a 
farm takes into account the utilization 
of all available forms of organic matter 
a farmer might have to further the safe 
and profitable use of his soils.

It has been estimated that approxi
mately 21 times more plant-food nutri
ents are lost as a result of erosion than 
are used by plants. According to the 
figures released in the Agricultural 
Yearbook for 1937, there were 1,209,185 
tons of liming materials and 1,444,000
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tons of fertilizers used by the farmers 
in the Northeast. Farmers in the 
Northeast have a long fight ahead of 
them, before a balance is established be
tween fertility added to the land and 
the loss through erosion and plant pro
duction.

Lime, Phosphorus, Potash
In considering soil amendments, the 

technicians of the Soil Conservation 
Service give first consideration to the 
soil’s need for lime. Lime not only 
acts as a plant food but also may modify 
soil structure. The modification of soil 
structure is often correlated with in
creased moisture absorption and resist
ance of the soil to erosion. This is 
particularly true in the case of increased 
flocculation of heavy clay soils that are 
more inclined to be slow to absorb rain
fall. There may be a question regard
ing the direct benefits on this point 
under practical field operations, but 
the indirect effects, through increased 
plant growth, and the resulting effect 
of root growth, biological activities, 
and addition of organic matter to the 
soil are very important.

Phosphorus in particular is an im
portant ingredient to consider in the 
fertilizer mixture, from the permanent 
or long-time point of view. Because it 
remains in the soil over a long period 
of time, unless lost by erosion, one eco
nomically can consider building up a 
reserve in the soil. One of the greatest 
losses of phosphorus from many soils 
is by erosion, and yet the application 
of available forms of phosphorus stim
ulates root development of vegetation, 
which protects the soil against erosion. 
Proper applications of phosphorus to 
harvested crops are recognized as a soil- 
conserving measure, just the same as 
applications to pastures. The higher 
the yields of cultivated crops, the heav
ier the drain on the phosphorus con
tent of the soil and, unless applications 
are made sufficient to maintain an 
adequate supply, lower yields with in
creasing losses in topsoil will occur.

There appears to be an increasing 
need for potash in many fertilizers

throughout the Northeast. This is not 
only true with such crops as potatoes 
and truck crops, but favorable re
sponses have occurred from applications 
of potash to general crops. Potash de
ficiency symptoms have been found in 
leaves of fruit trees on certain soils 
in the Northeast. Response to potash 
fertilization, under such soil conditions, 
should be more rapid in the case of 
peaches than apples. With a different 
viewpoint regarding the use of orchard 
cover crops as a factor in conserving 
soil and moisture, applications of pot
ash for the direct benefit of the cover 
crop may change somewhat the appre
ciation of this plant nutrient in orchard 
soil management.

F or Protection and Profit
Under many conditions, in the soil 

conservation plan for an individual 
farm, it is necessary to seed areas to a 
permanent type of vegetation. This is 
particularly true in connection with ter
race outlets, diversion ditches, grassed 
waterways, and areas retired from cul
tivation to hay or pasture. In most 
cases, the fertility of such areas is very 
low and, to insure a successful erosion- 
resisting stand of vegetation, a treat- . 
ment of lime and complete fertilizers 
is recommended. It is important that 
the farmer appreciate the fact that in
itial applications are only to get such 
vegetation established and future top- 
dressings will be necessary to maintain 
desirable plant population to protect the 
soil and make a profitable return.

Individual action and resources have 
not protected our material resources nor 
maintained the individual’s standard of 
living. Concerted planning and action 
by public agencies have been necessary 
to meet this situation. It is recognized 
that the conservation of soil and water 
alone is of no value unless such con
servation affects people favorably. In 
the final analysis, conservation of peo
ple is the important objective in deal
ing with this broad problem. The Soil 
Conservation Service was organized to 
give technical assistance to farmers in 
making their change from an exploita
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tive type of farming to a conserving 
type, having the same or better eco
nomic returns for money and efforts 
expended.

In the past, emphasis has been 
mainly on the educational phases of soil

up since then, to study detailed prob
lems bearing on the broad subject.

In 1934, demonstration areas were 
started in problem areas in some of 
the States, seeking to apply the known 
control measures to practical farm op-

T h is ru inous s iltin g  in  gully was the resu lt o f  a single ra in . Two inches o f  ra in fa ll  with a m axim um
o f  .7 5  in  3  hou rs.

erosion, with inadequate facilities for 
obtaining data bearing on the problem. 
With the birth of the Soil Erosion Serv
ice in the U. S. Department of the In
terior, and later the Soil Conservation 
Service of the Department of Agricul
ture, funds were made available not 
only for securing definite data on the 
extent of past erosion in the various 
States, but also on the loss of soil and 
moisture taking place under present 
systems of farming. Soil erosion ex
periment stations were installed at State 
College, Pa., at Arnot, N. Y., in 1934, 
and at Beemerville, N. J., in 1936, in 
cooperation with the respective State 
agricultural colleges, to study soil losses 
under various cropping conditions and 
to determine methods for the control of 
such soil and moisture losses. Other 
sub-branches of these original soil ero
sion experiment stations have been set

erations. This was the first attempt to 
demonstrate, on a large scale, how rain
fall could be conserved and how sur
plus water could be carried safely from 
the fields with the least damage to the 
soil. Naturally, the farmers cooperat
ing with such a program of demonstra
tion needed not only technical advice 
and information, but physical assistance 
in rearranging their farm plan to con
form with control practices. The Soil 
Conservation Service, through their 
technicians and the facilities of the 
CCC, was able to assist farmers in 
making these changes in fence loca
tions, field boundaries, strip-cropping 
layouts, and in construction of the nec
essary engineering.

The Agronomy Division of the Soil 
Conservation Service in the Northeast 
has held annual conferences with the 
members of the agronomy staffs of the
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Universities, to work out technical ap
proaches to the solution of the common 
problems. Many of these problems 
deal with kinds and amounts of the 
different fertilizers to use, seed mix
tures, crop rotations, pasture manage
ment practices, strip cropping, and the 
use of contour cultivation. This coop
erative effort has not only improved 
the technique of everyone concerned, 
but has forwarded the program very 
materially.

In the Northeast, during the last few 
years, the States of Vermont, New Jer
sey, Pennsylvania, Maryland, New 
York, and West Virginia have passed 
laws enabling farmers to form legally

organized districts to carry on the fight 
against erosion. The individual farmer 
alone cannot always solve his erosion 
problem, but collectively, he and his 
neighbors can pool their resources and, 
with the assistance of local, State, and 
Federal agencies, effectively work out 
a solution. The soil conservation dis
tricts are set up within more or less 
natural boundaries and are organized 
and operated by the farmers and land
owners themselves for the benefit of 
every farm concerned. At the present 
time in the Northeast there are 16 dis
tricts formed that are asking for as
sistance in their efforts to control soil 
erosion and conserve the soil.

3 in 1 Fertilization for Orchards
(From page 10)

shows that for Yorks the higher yields 
are noted for nitrogen alone and the 
controls to 1924 when the trees were 
12 years old. The controls are in the 
more fertile situations, which most 
likely accounts for their earlier relatively 
higher response.

In Stayman one of the nitrogen plots 
shows the higher yields up to 1926 or 
the 15th year. In the Winesaps the 
three nitrogen sets were to start within 
the more fertile spots. The results of 
this better fertility seems to persist up 
to date. The nitrogen-potash plot was 
far less fertile to start with, as were all 
of the other combination plots, than 
those receiving nitrogen alone. The 
Winesap set does not show the more 
pronounced earlier effect from nitrogen 
alone as is indicated in the York and 
Stayman set. From the York and Stay
man set it would appear that some im
provement developed after the 12th and 
16th year when either phosphorus or 
potash or both were used with nitrogen. 
In all of the three varieties the highest 
yielding tree is a nitrogen-potash com
bination. In the Yorks 10 out of the 15 
highest yields were some combination

of nitrogen with phosphorus or potash 
or both. In Winesaps 12 out of 15 of 
the highest yielders were likewise some 
combination of nitrogen with phos
phorus or potash or both. In a general 
way as far as the observations are con
cerned, the highest yielders are found 
in some combination of nitrogen with 
phosphorus or potash or both. It is 
hardly possible to analyze these facts 
statistically for significance. However, 
the association existing here between 
the cream of yielders and nitrogen com
binations with the other two elements 
in one form or another would lead one 
to attach some importance to the pos
sible value of fertilizer treatments other 
than nitrogen without phosphorus and 
potash, particularly in older trees or 
those that commence to show crowded 
competing root systems.

In some cases covering 21 years at 
Blacksburg, Virginia, in the experi
mental plots which included these three 
sets of 15 highest yielders, the averages 
of the variously treated plots show the 
higher growths and yields for nitrogen 
alone as compared to complete fer
tilizer applications. Much of this is



June-July 1940 39

due to the favored position of the nitro
gen alone plots with far more initial 
fertility as compared to the complete 
fertilizer treatments. In spite of their 
less favorable soil and position, the 
complete fertilizer plots ultimately 
showed higher rates of gain both in 
growth and yields. Over the entire 21 
years, Stayman trees treated with nitro
gen alone showed a total gain of 3.08 
inches circumference increase, 62 per 
cent of which was made in the first 11 
years but only 38 per cent in the last 
10 years. Another set of Staymans 
showed a total gain of 6.55 inches, with 
75.6 per cent of the gain in the first 11 
years and only 24.4 per cent in the last 
16 years. With a similar comparison 
for a case in York trees, there was a 
total gain of 4.03 inches of circumfer
ence increase for those receiving nitro
gen alone, with 61.3 per cent of the gain 
showing up the first 11 years and only 
38 per cent the last 10 years.

A higher rate of increase of the handi
capped, complete-fertilizer plots to the 
level of the favored plots receiving nitro
gen alone was also observed with termi
nal growth measurements. Stayman 
with a total gain of 9.5 inches terminal 
growth over a period of 21 years for 
nitrogen alone showed 53.7 per cent of 
the gain taking place the first 11 years 
and only 46.3 per cent the last 10 years. 
Another case in Stayman showed over 
the same period a gain of 8.4 inches 
terminal growth for nitrogen alone, 
with 76.2 per cent of the gain taking 
place for the first 11 years and only 23.8 
per cent the last.

In one case with Yorks the handi
capped complete-fertilizer plot caught 
up with the level of the favored nitro
gen-alone plots. The total terminal 
growth gain in favor of the nitrogen- 
alone plot for the 21 years recorded 
was 19.8 inches. This entire gain 
occurred in the first 11 years, after 
which the trees in the complete-ferti
lizer plots caught up with the much 
more favored plots receiving nitrogen 
alone.

The significant observation in the 
cases mentioned is that in the 17th and

18th years the trees treated with com
plete fertilizers, in spite of their handi
caps, made better rates of growth than 
those receiving nitrogen alone. Accord
ing to this rate the prospects are that 
they may show even better growth 
responses later. The most interesting 
observation is that the gains of the 
favored nitrogen-alone plots began to 
recede at just about the same time that 
the complete-fertilizer plots started to 
outyield the other treatment.

Certain aspects of yield responses are 
brought out in table I. In this table, 
beside the actual yields, sliding averages 
over a 5-year basis were computed to 
smooth out the yield distribution over 
the 20 years of records. These sliding 
averages overcome the abruptness in 
yields that occurs from year to year 
especially with Yorks, thus making it 
more possible for a smoother compari
son between the two different distribu
tions arrayed against one another.

Complete Fertilizer Gains
It will be noticed that the Stayman 

apple trees in the complete fertilizer 
treatment commence to show yield 
gains over nitrogen alone after the 14th 
year (1925); the York trees after the 
18th (1929). This corresponds as a 
general trend with a similar tendency 
for the growth gains to become higher 
for the complete fertilizer treatments as 
the trees have become older.

From these observations it would ap
pear that better comparisons are to be 
found as trees become older and the soil 
becomes more heavily occupied with 
their root systems. Such was found to 
be the case in a 21-year-old orchard of 
Yorks, Stayman, and Grimes planted 
only 25 feet apart. Although the soil 
in this orchard is of average fertility, the 
growth and yields practically stopped in 
the 10th year. After that the yields 
dwindled down to about 1% bushels 
per tree for Stayman, 1 bushel for 
Yorks, and about 1% bushels for 
Grimes. At the time the fertilizer 
treatment was started, the terminal 
growth averaged a little more than 1 Zi 
inches. After one season of treatment,
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marked responses showed up from 
nitrogen-phosphorus-potash combina
tions as compared to nitrogen alone. 
In some cases the yields for complete 
fertilizer combinations were over five 
times that of nitrogen alone.

These points are mentioned not as 
conclusive, clear-cut evidence, but to 
indicate conditions under which there 
is a tendency to show direct responses 
to phosphatic and potassic fertilizer in 
combination with nitrogen. Such tend
encies seem to develop with apple trees 
as they become larger and more root 
crowded. At any rate, more marked 
direct responses from such fertilizer 
mixtures show up in closely planted 
trees with very crowded root systems 
even when planted in soils that show 
sufficient nitrogenous, phosphatic, and 
potassic content to take care of apples 
for at least a century.

Interactions Promote Growth
Several observations made as a result 

of applications of nitrogenous, phos- 
phatic, and potassic mixtures indicate 
that interactions develop between ni
trogenous and phosphatic and nitrog
enous and potassic fertilizers that pro
mote more marked growth and yield. 
This is very marked in mixtures of 
calcium cyanamide, of urea, and of am
monium sulphate with acid phosphate 
and also potash.

Among the products of decomposi
tion of such materials as calcium cyana- 
mide, urea, and to some extent am
monium sulphate, is free ammonia. 
Although in a very limited way am
monia in its free state is an effective 
nitrogenous fertilizer, as such it is not 
a more efficient one, because of its 
high degree of toxicity above certain 
amounts. Toxic saturation of the soil 
moisture can develop very quickly in 
the decomposition of calcium cyana
mide, especially and to a somewhat dan
gerous though lessened degree with 
urea and ammonium sulphate as well 
as with decomposing manure.

Most farmers are familiar with the 
value of lessening the loss of ammonia 
emanation in manure piles with the ad

dition of acid phosphate. Addition of 
acid phosphate to decomposing manure

T a b l e  I . — A c t u a l  a n d  S l i d i n g  A v e r a g e  
A p p l e  Y i e l d s  i n  P o u n d s  o f  F r u i t  P e r  
T r e e

SERIES I—STAYMAN

Computed Sliding Average1

Year
N* Check* NPK*

1918.................. 2 1 19
1919.................. 33 17 41
1920.................. 118 50 147
1921.................. 179 79 184
1922.................. 264 154 250
1923.................. 266 154 232
1924.................. 385 175 344
1925.................. 391 198 388
1926.................. 508 286 551
1927.................. 481 256 578
1928.................. 709 370 830
1929.................. 573 343 710
1930.................. 643 419 763
1931.................. 581 380 704
1932.................. 678 427 783
1933.................. 441 356 546
1934.................. 817 663 1017
1935.................. 675 325 750
1936.................. 587 450 700
1937.................. 1000 308 1100

SERIES II—YORK IMPERIAL

1918.................. 2 25 91
1919.................. 21 46 95
1920.................. 152 178 201
1921.................. 152 178 201
1922.................. 220 286 285
1923.................. 219 262 203
1924.................. 296 290 309
1925.................. 400 333 374
1926.................. 489 362 479
1927.................. 629 404 481
1928.................. 666 433 704
1929.................. 727 489 642
1930.................. 511 350 651
1931.................. 527 400 682
1932.................. 356 286 767
1933.................. 441 354 578
1934.................. 94 158 900
1935.................. 300 300 670
1936.................. 450 375 600
1937.................. 600 500 750

* N =  Nitrogen; P =  Phosphorus; K =  Potash; 
Check= Unfertilized.

1 This overcomes the biennial differences 
due to on and off year production showing 
the trend over the entire period.
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piles has been found to produce one of 
the most effective fertilizers. A very 
beneficial interaction develops as a re
sult of the ammoniation of phosphorus 
when acid phosphate is mixed with 
decomposing manure. A similar inter
action is allowed to develop with mix
tures of calcium cyanamide, urea, and 
to some extent with mixtures of am
monium sulphate with acid phosphate.

Recent investigations show more 
clearly the interactions that occur in 
mixtures of ammonia-producing ferti
lizers with acid phosphate and potash 
materials.

Such materials are conducive to 
higher growth and yield responses in 
the apple trees. The apple trees will 
also be benefited by the enhanced 
growth of any ground cover or cover 
crops supplied with such materials. 
When ammoniation also includes potas- 
sic materials these responses are the 
more marked. In view of the superior 
results that have been secured, fruit 
growers should find it to their advan
tage to be aware of some of the benefi
cial interactions that may take place in 
adding phosphatic and potassic ferti
lizers to their nitrogenous materials. 
This is particularly so in mixtures with 
calcium cyanamide. It has been found 
that applications of such mixtures can 
be made over a much more extended 
season even through the bud swell of 
the apple trees up to the green tip 
stage.

Adequate Organic Matter
Even though the orchard soils in Vir

ginia seem to have an abundance of 
nitrogenous, phosphatic, and potassic 
materials without the need of applying 
them for profit for a period of some 
hundred years, such is clearly not the 
case when handling cover crops to 
secure larger amounts of organic matter 
in such soils as will be shown directly.

For providing the moisture needs of 
apple trees, there is no factor so im
portant as adequate organic matter in 
the soil unless perhaps water can be 
provided directly in the form of irri
gation. Since conditions generally in

Virginia apple orchards do not lend 
themselves profitably to irrigation, the 
best bet seems to be in the soil reten
tion and conservation of moisture. 
This, as all orchardists know so well, 
can best be done only with the highest 
possible soil-humus content. Just how 
much organic matter should be incor
porated in an orchard soil for the most 
profitable returns is not easily ascer
tained.

A partial solution to this as a problem 
may be offered in determining the 
weight say of an acre inch of organic 
matter converted into a soil state to be 
adequately utilized by the apple trees. 
It should be explained that no organic 
matter, even as a mulch, is in an opti
mum state for utilization by apple trees 
until it is entirely converted into soil. 
Such a soil an inch deep weighs 1,000,- 
000 pounds to the acre. In other words, 
it takes 1,000,000 pounds of organic 
matter to produce an inch of soil that 
can provide the optimum conditions 
of utilization for apple trees and at the 
same time have the highest possible 
degree of soil moisture retention. To 
produce this amount of soil would re
quire 500 tons of organic matter such 
as timothy hay, millet, or small grain 
straw. To what extent it would be 
profitable for a Virginia orchardist to 
supply his apple orchard with this much 
organic material is up to him to decide. 
At least one fact is very clear, higher 
responses in the growth and produc
tion of organic materials have been 
brought about with the use of phos
phatic and potassic as well as nitrog
enous fertilizers for more soil fibre.

Such experiments as those of Evans 
in Ohio with the fertilization of timothy 
meadows show a production of 3,731 
pounds of air dry hay for 120 pounds 
of nitrate of soda, 240 pounds of 16 per 
cent acid phosphate, and 80 pounds of 
muriate of potash to an acre. On 
adjoining plats receiving no phos
phorus or potash but 120 pounds of 
sodium nitrate, the yield was 3,180 
pounds of hay; and for a 5-ton applica
tion of farm manure, 3,264 pounds. 
The superiority of the complete ferti-
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lizer over only sodium nitrate and over 
the farm manure is very evident in this 
experimental set-up. Such general su
periority for complete fertilizer appli
cations is also found in the records of 
the Virginia Agricultural Experiment 
Station at Blacksburg, Virginia.

Over a 22-year period 1914-1936, 
the following results have been secured 
at this Station near Blacksburg, Vir
ginia: 2.14 tons of clover hay per acre 
with a nitrogen-phosphorus-potash com
bination as compared to 1.01 tons 
where only nitrogen was used. Where 
applications of the complete fertilizer 
were made, 2.43 tons of grass were 
harvested as compared to 1.13 tons 
when only nitrogen was applied. In 
these experiments 308 pounds of nitrog

enous fertilizer were used. The com
plete fertilizers contained 438 pounds 
of acid phosphate and 200 pounds of 
muriate of potash to the 308 pounds of 
nitrogen.

In order that a conclusive test could 
be made to reveal the full effects of cer
tain complete fertilizers as compared to 
using only calcium cyanamide to in
crease the organic .fibre content of 
orchard soils, an experiment was started 
in the fall of 1938. A low-lying plot 
that had been in pasture for the past 
25 years was thoroughly worked up. 
This was divided into 15 5xl5-foot 
plots of five different treatments in 
triplicate but in varied order as shown 
in table II. The fertilizer applications 
were made on October 13, 1938. All

T a b l e  II .— A v e r a g e  T o t a l  S h o o t  L e n g t h  o f  30 B e s t  D e v e l o p e d  R y e  P l a n t s
I n  I n c h e s

Kind of Fertilizer Application

11.47

28.76

64.05

Plots Plots
3, 7 and 11 4, 8 and 12

Plots 10-6-4 10-10-5
Plots 2, 6 and 15 fertilizer fertilizer Plots Difference

1, 10 and 14 10-6-4 Sodium Calcium 5, 9 and 13 considered
10-0-0 fertilizer Nitrate Cyanamide, No necessary

fertilizer Calcium Uramon, Ammonium fertilizer for mathe
Calcium Cyanamide Phosphate Phosphate, treatment matical

Cyanamide Acid Phos Ammonia, Acid Phos significance
phate and Acid Phos phate and

Potash phate and Potash
Potash

Measured April 28, 1939

106.25

200.80

264.45

133.73 104.87

Measured May 5, 1939

194.09 191.22

Measured May 18, 1939

267.40 267.74

24.88

48.05

74.38

47.50

48.98

144.13

Total Straw and Grain Weight In Ounces—Harvested June 19, 1939 (Dry Weight)

438.5 1013.5 1091.0 1423.5 541.0 151.0

Total Straw and Grain Weight—Harvested June 19, 1939 (Dry Weight) 
on Acre Basis of Yield— Pounds

1644 4551 4091 5337 2030 504
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plots except the control plots (5, 9, and 
13) received the equivalent amount of 
nitrogen in the fertilizer application. 
The rye was sown November 12, 1938, 
about a month after the fertilizers were 
applied.

The first set of measurements was 
made on April 28, 1939. Later meas
urements were taken on May 5 and 18,
1939. See table II. For this purpose 
30 of the best developed plants in each 
plot or 90 for the triplicate group were 
selected at random down each plot row. 
The length of every shoot for each plant 
was taken for its total linear growth. 
Surprisingly reliable indices were se
cured by this method of sampling, par
ticularly in the consistency as shown in 
the final measurement of the total dry 
grain and straw weight for each plot.

The longest average shoot length per 
plant occurs finally where a 10-10-5 
complete fertilizer was used at the rate 
of 1,000 pounds per acre. This shoot 
measurement is consistent with the final 
total dry weight grain and straw meas
urements. The total grain and straw 
weight harvested on June 19, 1939, and 
then thoroughly dried showed the fol
lowing yield as calculated on the acre 
basis: 5,337 pounds for the 10-10-5 
plots; 4,551 pounds for the 10-6-4 plots, 
nitrogen from cyanamide; 4,091 pounds 
for the 10-6-4 plots, nitrogen from sev
eral sources; 2,030 pounds for no ferti
lizer plots; and 1,644 pounds for plots 
receiving cyanamide only. With a dif
ference of 504 pounds necessary for 
mathematical significance, the 10-10-5 
plots produced an overwhelmingly sig
nificant gain over the no fertilizer plots, 
with a difference of 3,307 or over 1)4 
tons in favor of this fertilizer mixture. 
The most outstanding revelation in this 
experiment is that the gain for the 
10-10-5 fertilizer is close to l x/i  times 
the control plot group or nearly 150 
per cent.

The more favorable responses of 
grasses and other humus-forming crops 
to complete fertilizers are now clearly 
evident from the foregoing as well as 
from results over the greater parts of 
our nation and in other countries. In

asmuch as a higher organic content in 
the orchard soil than generally prevails 
is of great concern to the apple orchard- 
ist of Virginia, the intelligent applica
tion of fertilizers to such crops should 
be of still greater concern. Under some 
conditions it has been found profitable 
to use as high as 600 pounds and in 
some even 1,000 pounds of some com
plete fertilizer like a 10-10-5 or 10-6-4 
mixture. Under Virginia conditions 
such applications paid for themselves 
in one season’s crop. Not only did such 
applications improve the cover crop 
growth and the soil moisture holding 
capacity but increased the fruit yields 
five times over that where only nitrogen 
was used.

Three Typical Effects
Kraus and Kraybill point to three 

typical effects measured principally in 
terms of total nitrogen, carbohydrate, 
and moisture as influencing fruit bud 
formation. These are as follows:

“1. Plants grown with an abundant 
supply of available nitrogen and the 
opportunity for carbohydrate synthesis 
are vigorously vegetative and unfruit
ful. Such plants are high in moisture, 
total nitrogen, nitrate nitrogen, and 
low in total dry matter, free reducing 
substances, sucrose, and polysaccharides.

“2. Plants grown with an abundant 
supply of nitrogen and then transferred 
and grown with a moderate supply of 
available nitrogen are less vegetative 
but fruitful. As compared with the 
vegetative plants, they are lower in 
moisture, total nitrogen, and nitrate 
nitrogen, and higher in total dry mat
ter, free reducing substances, sucrose, 
and polysaccharides.

“3. Plants grown with an abundant 
supply of nitrogen and then transferred 
and grown with a very low supply of 
available nitrogen are very weakly 
vegetative and unfruitful. As com
pared with the vegetative plants, they 
are much lower in moisture and total 
nitrogen and are lacking in nitrate 
nitrogen; they are much higher in total 
dry matter, free reducing substances, 
sucrose, and polysaccharides.”
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In the discussion to follow, considera
tion is given to the concern that many 
correspondents have recently displayed 
in the situation that might promote too 
much of vegetative and too little of 
fruit bud development. Such concern 
is very justifiable in the face of the 
principle that has been correctly worked 
out physiologically, namely, that an 
abundance of moisture and nitrogen 
makes for greater vegetativeness and 
less fruit bud development. This con
cern is still more justifiable in the effort 
of fruit growers to get maximum re
sponses with nitrogen fertilizer appli
cations and full soil moisture conser
vation, but particularly in regard to the 
latter over the period from June to 
September.

Some of the concern over too much 
moisture may be indicated in the state
ment made by Magness in his address 
before the 42nd annual meeting of the 
Virginia State Horticultural Society, 
December 9, 1937. He is quoted as 
follows:

“Conditions last June and July over 
most of the apple territory were only 
moderately favorable for fruit bud for
mation. Our studies during the past 
10 years have indicated clearly that we 
get a higher proportion of fruit bud 
formation when many bright clear days 
occur during the months of June and 
early July, and when soil moisture at 
that period of the growing season is not 
too abundant. In 1937, at Washington, 
D. C., there was a considerable amount 
of rain and many cloudy days during 
June and early July. I believe similar 
conditions prevailed generally over most 
of this section. Consequently, condi
tions were not too favorable for fruit 
bud formation.”

Some of the statements made by 
Magness verify several biometrical 
analyses made by the writer when he 
first came to this station 12 years ago. 
Although the writer agrees with Mag
ness and has found mathematically sig
nificant responses in favor of fruit bud 
formation with the higher proportion 
of clear sunny days, it was found that 
there was not enough difference from

F ig . IV .— A so ft  wood peach  c le ft  g ra ft made 
May 1 0 , 1 9 3 7  o f  a 4-m on th -o ld  greenhouse- 
grown seedling. T h is  exposure was made on 
Sep t. 1 0 ,  1 9 3 7 ,  a fte r  con tin uous uninterrup ted  
grow th and showed at th e  end o f  th a t time 
several hundred fru it  buds w hich w intered over 
and cam e in to  blossom  th e spring o f  1 9 3 8 .  This 
gra fted  tre e  was lib era lly  fed  w ith com plete 
fe r tiliz e *  and was supplied  w ith abundant mois
tu re . See grow th and yield  in  1 9 3 9 ,  F ig . V.

the practical standpoint to cause any' 
serious inhibition of fruit bud forma
tion due to the higher degree of soil 
moisture in properly fertilized orchard 
soils. The only exceptions, and these 
are rare, were found perhaps in some 
occasional mountain cove orchard. On 
the other hand it has been found that 
the best crop of fruit buds were in
duced during seasons of above average 
moisture with well-fertilized soils. If 
anything, it appears that the orchardist 
should be more concerned about the 
best means of soil moisture conserva
tion, even in years of above average 
moisture, especially in well-fertilized 
soils.

Evidence gathered from observations 
made by the writer for the past 12 years 
shows conclusively that the chances for 
fruit bud development are far better 
when there is an above-average amount 
of rainfall along with its conservation 
as soil moisture, from as early as June
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to as late as September. Some of our 
best crop years during this 12-year 
period were found in such seasons of 
more than average moisture. In no 
case has there been a depressing effect 
due to an overabundance of rainfall.

In the spring of 1938, Virginia had 
one of the heaviest blooms on record. 
Even many Yorks that were booked for 
the off years came into heavy bloom. 
To be sure, we did not have a bumper 
crop in 1938, but that was not due to 
lack of heavy bloom. Other factors 
developed after the heavy bloom to cut 
the crop short. From the observations 
made over these past 12 years, it is safe 
to conclude that the chances for heavy 
fruit bud formation are much higher 
in years of more than average moisture, 
particularly in well-fertilized soils. 
During such seasons even the terminal 
growths will produce as high as 36 
fruit buds in the same current season. 
Terminal York growths of 1937 pro
duced an average of 11 cluster buds 
besides producing 20 bushels of apples. 
(See Fig. II and III.) Some of the 
linear shoots produced as high as 36 
fruit cluster buds.

On the average each of the shoot 
growths produced in 1937 had about a 
dozen cluster buds the following spring. 
Under these conditions the old notion 
of one year for the production of wood 
and the next for fruit wood is com
pletely exploded. Here we have a good 
example of current new wood and fruit 
bud formation on the new wood. Such 
conditions best prevail during seasons 
of above-average moisture during the 
period of June, July, August, and some
times even September. On tbe whole 
the great concern is too little rather 
than too much moisture for well-ferti
lized fruit trees. The best conserva
tion of soil moisture is the effective 
procedure for the best fruit crops year 
in and year out.

In so far as inhibiting fruit bud for
mation, what would constitute an over
abundance of soil moisture? Certainly 
the “above-average” moisture of July 
and August for both 1936 and 1937 in

Virginia as well as the greater part of 
West Virginia and Pennsylvania could 
not be considered unfavorable. If any
thing, it should be regarded as highly 
conducive to such development. Very 
likely this condition of “above-average” 
moisture was nearer the optimum needs 
for fruit trees. This amount of soil 
moisture very likely brings about the 
nice balance required by fruit trees to 
develop a maximum quantity of fruit 
buds.

Extensive greenhouse experiments 
carried on by the writer under condi
tions of almost perfect control as com
pared to the average Virginia orchard 
lead him to conclude that fruit bud 
development can be induced in apple,

F ig . V.— Sam e as in  F ig . IV  at d ifferent angle o f 
exposure on Aug. 2 6 ,  1 9 3 9 .  T h is  second-year 
g ra ft produced  m ore th an  a bushel o f  p eaches.

pear, peach, and plum seedlings in 3 
to 4 years sooner, if they are allowed 
to grow with maximum vigor over the 
first 10 months. Peach seedlings germi
nated by the writer in the fall of 1936, 
allowed to develop into maximum 
vigorous growth in fertile soil abun- 
dandy watered in the greenhouse, then 
in the following spring transplanted in
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fertile, liberally watered soil in test rows 
outside, so that there was uninterrupted 
growth for 12 months, produced fruit 
buds by the end of that period. Soft 
wood cleft grafts of such seedlings made 
in spring and kept in a vigorous state 
of growth produced fruit buds by fall. 
Such trees produced over a bushel of 
fruit the next year. (See Figs. IV  and 
V ')

It is the writer’s opinion that the 
relatively greater soil fertility and mois
ture permit a quicker optimum of bal
ance which is conducive to fruit forma
tion on the higher level. Judging from 
the orchard observations of 1937 and 
1938 and from the greenhouse results, 
it would appear that the grower has the 
far better chance of getting a crop of 
fruit buds under conditions of relatively 
high moisture and fertility. Under 
most conditions this can be brought 
about with an adequate abundance of 
complete fertilizers, not only for the 
direct beneficial effects upon the trees, 
but for the indirect effect through the 
cover crop that is grown to insure the 
fullest possible water-holding capacity 
of the orchard soil.

It has been definitely revealed by ex
periments conducted in Virginia for 
more than a quarter of a century, first 
—that there is present in the average

fruit soils of that State enough of a 
nitrogenous, phosphatic, and potassic 
content, if it is possible for the root 
systems to completely utilize these ma
terials, to provide for an annual pull of 
20 bushels of fruit per tree for some 
hundred years. Second—that in spite 
of these contents, the experiments and 
the far-reaching observations through
out the State over this long period show 
conclusively that apple trees respond 
directly to complete fertilizer treatments 
as they grow older and the root systems 
commence to occupy the soil space to 
which of necessity they are confined. . 
Third—that as soon as these trees reach 
this condition of root crowding, a cer
tain plan of a “three-in-one” fertiliza- 
tion should be profitable, as far as in
creased growth and fruit yield responses 1 
are concerned.

Finally, in the light of the scientific 
evidence that is at hand, not only bring
ing out the direct responses by the fruit 
trees themselves but especially in the 
indirect benefits that they will receive ' 
through the fertilized cover crops re
sponding directly, orchardists are ad
vised to recognize a complete fertilizer 
program. This calls for a very intelli- j 
gent use of some “three-in-one” ferti-' 
lizer containing nitrogen, phosphorus, 
and potassium.

Potash Makes Bank Accounts
(From page 22)

ners, were recommending such analyses 
and at these low application rates. „ 

Canners, in many instances, are in
viting trouble by not having courage 
enough to recommend 500 to 1,000 lb. 
of high analysis potash-phosphate mix
tures. Growing tomatoes on any type 
of soil closely approximates “intensive 
cultivation” methods, and large amounts 
of potash and phosphate are needed. 
Well-manured soils should be selected, 
for manured soils always contain hu
mus which permits proper drainage, so 
necessary for healthy tomatoes.

While this report was being written, 
Willard Jones, a prominent Putnam 
County sugar beet and tomato pro
ducer, came in and reported that he 
sold 12 tons of tomatoes per acre this 
year. His is the best soil type in the 
county. We recommended last spring 
that he use 500 lb. 0-20-20 per acre, but 
he used only 250 lb., or 50 lb. potash 
and phosphate per acre. We quoted 
him the August Morman results and 
urged him to use at least 500 lb., pref- s 
erably 1,000 lb. of 0-20-20 per acre in
1940.
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The same results are secured on sugar 
beets. Mr. Ben Wehri of Kalida, Ohio, 
grew 10 acres of sugar beets in 1939. 
He applied 125 lb. of 2-16-8 per acre in 
the row on all the acreage. But we 
persuaded him to broadcast 200 lb. of 
0-20-20 on 3 of the 10 acres, this in 
addition to the 2-16-8 in the row. As 
a result, he harvested 13 tons of beets 
per acre where the 0-20-20 was applied,

and only 10 tons per acre where the 
0-20-20 was not used. The 200 lb. of 
0-20-20 cost Mr. Wehri $4.76, while 
the 3 extra tons of beets will bring 
about $24, leaving Mr. Wehri a profit 
of over $19 per acre. That’s money 
farming, made possible by adequate 
applications of nature’s plant vitamin, 
potash. That is why we tell our farmer 
friends—potash makes bank accounts.

The Soil Salute
(From page 5)

schoolhouse located in any modern 
town of three thousand. Visible evi
dences of pomp and power were mighty 
scarce.

Whatever existed of strength and 
beauty and hope and faith and vision 
came from inside the hearts and minds 
of those old founders of ours. What 
they fought for was the right to keep 
on dreaming and building, so that fu
ture citizens would realize the “sub
stance of things hoped for and the evi
dence of things not seen.” Unlike us, 
they were neither blinded nor softened 
by the presence of too much comfort. 
They stood right at the grub plow and 
reached for the shotgun.

You may call the roll of the folks in 
your family who risked their necks 
rather than put them in a foreign yoke. 
You won’t find many of them who re
garded patriotism or democracy lightly, 
because they paid dearly for retaining 
it, even if it wasn’t stream-lined and 
air-conditioned. I doubt if they spent 
much time cowering and worrying over 
things the way we do either, maybe 
because they knew nobody could carry 
off the continent bodily, and that was 
what they were most interested in. In 
short, looking at it in all ways, democ
racy was in debt to them. But the 
shoe is on the other foot now, and we 
are in debt to democracy.

Did you ever stop to think where we 
would be in a material sense, provided 
some alien invader reduced our vast

accumulated wealth and luxury to dust 
and ashes?

We would find ourselves right back 
where we began, at least awhile. We 
would then be able to share the outlook 
of those who came to this country two 
hundred years or less ago. Privation, 
long weary migrations, rude make
shift dwellings, equipment of the 
meanest, no tools except those fash
ioned by hand, no future except that 
earned by sacrifice and toil.

T WO priceless things we would still 
possess—the same things our ances

tors used to build upon—the soil itself 
and our unconquerable faith in free 
democracy. Given the strength of the 
pioneers, these two assets might save 
us again.

Yet, observe this, presuming such a 
thing occurred and we outlived and 
overcame the situation, our generation 
would then be as great or greater heroes 
than the pioneers. Why? Just because 
they knew nothing else but poverty and 
hardship all their lives, while we would 
have to readjust ourselves to new en
vironments. It’s always tougher to 
“take it” when you are used to some
thing better.

In going and coming frequently of 
late among the farm folks who face 
realities, I have found them determined 
that this country assume a firm stand 
in support of the land. They feel that
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no amount of armed might would save 
us from ruin in case the land and the 
things for which it stands were lost 
sight of in the melee.

In considering some points in a home
made farm defense program, the ad
vice of many of the soil workers I meet 
will no doubt contribute thereunto. 
The farm population is a wise and 
modern one and cannot be misled 
easily by half-baked substitutes for the 
real thing. Here are just a few of the 
declarations which seem to come upper
most in respect to a definite farm pro
gram in the face of changing world 
affairs.

First, they ask that thorough public 
consideration be given to the part ac
tually taken by the Federal government 
in progressive, effectual, soil fertility 
and land protection. Is the present 
effort balanced and coordinated and 
reasonably free from lost motion and 
needless overhead? Can it be taken 
completely away from partisan strife 
and clique control? Is it humanely 
possible to administer such a huge pro
gram without creating ruts? Are we 
statesmen or drifters?

THEY ask me if the conservation 
program is becoming so perfunc

tory and official that few rank and file 
farmers ever take much direct interest 
in it. In that case, they exclaim, we 
ought to stir it up a trifle and keep it 
alive and responsive. Otherwise it will 
not mean much to us in terms of soil 
defenses, because it won’t be worth bat
tling for under such circumstances. 
We’ve got to know and believe in any 
program to strengthen it.

Second, they are crying aloud for re
vival of the so-called “chemurgic” ideas 
of utilizing farm by-products for in
dustry. Maybe it sounds rather “ersatz” 
and synthetic, but plenty of farm folks 
think science can find a wider and a 
safer zone for agricultural expansion 
than in mere loading of export ships.

Third, they want to broaden and ex
periment further with the social bene
fits to be had from distribution of do

mestic food surplus to families in need. 
They want the underprivileged to know 
that those who have plenty in America 
are willing to share it. But of course 
they don’t want farmers to finance all 
the charity. It’s their hunch that we 
must cause the citizens of tomorrow to 
know the strength that lies in an intelli
gent use of our abundance from the 
soil, and be ready to defend that soil in 
a practical way. Hungry ones living in 
want on the edge of bounty do not 
make trustworthy defenders of any
thing. They would be quick riders 
for the Trojan steeds.

FARMERS who think at all about 
research say they want closer co

ordination and less duplication between 
State and Federal agencies of experi
mentation. This is no time they say 
to compete in rivalry between various 
State institutions to secure isolated funds 
for secret research, but it is rather a 
time to pool what mutual wisdom we 
have in concert and work together for 
agricultural goals.

Farmers tell me that this is a time 
to make the better germ plasm of 
plants and animals more widely ac
cepted and more intelligently applied 
by routine farmers. Cattle breeders 
are dismayed by recent figures showing 
that there are fewer bred-for-production 
sires in use today than there were fifteen 
years ago. Some way must be found 
to bridge that gap between the blood 
improver and the livestock student on 
the one hand, and the everyday feeder 
and milker on the other.

Oh, there are lots more suggestions 
made, but the country is so full of 
theories and spasms nowadays that this 
seems a good place to rest our case for 
the present. It is enough to end by say
ing that I have found few farmers 
frightened by all this terrorism, and 
most of them are willing to assume 
any challenge of citizenship—provided 
the other portion of the population 
maintains due respect for the land’s im
portance.



E a sil y  I d e n t if ie d

Sentry: “Halt! Who goes there?” 
Voice: “American.”
Sentry: “Advance and recite the Star- 

Spangled Banner.”
Voice: “I don’t know it.”
Sentry: “Proceed, American.”

Rastus—“I hear you got cut in the 
fracas last night.”

Sambo—“No suh, boss, I jest got my 
arm cut some.”

“I’ll tell my wife a thing or two if 
she scolds me for coming home late.” 

“That’s bad. Tell her one thing and 
stick to it!”

A young man was sitting on a seaside 
hotel veranda near a young, pretty 
widow, with her 4-year-old son. Pres
ently the little fellow ran up to the man.

“What’s your name?” the little boy 
asked.

The reply being given, the next ques
tion was: “Is you married?”

“No, I am not.”
The child paused a moment, then 

turned to his mother and said, “What 
else must I ask him, mummy?”

No I m p r o v e m e n t  
“Did that course in English help your 

boy friend any?”
“No, he still ends every sentence with 

a proposition.”

She: “Did anyone ever tell you how 
wonderful you are?”

Gob: “I don’t believe they ever did.” 
She: “Then where’d you get the 

idea?” ________

An old maid is a woman who has 
been good—for nothing.

“I suppose her outrageous conduct has 
led her to disgrace?”

“Not at all; only led her to the best 
place on the front page.”

H er  P e n n y ’s W orth  

A fat lady stepped on the scales, not 
knowing they were out of order, and 
put in a penny. The scales went up to 
fifty-seven pounds and stopped. A 
newsboy standing by noticed the situa
tion. “My Gawd!” he cried. “She’s 
hollow!”

Dolly—“Surely you aren’t going to 
let a blonde steal your boy friend away 
from you?”

Polly—“Never—I’ll dye first.”

News Item: “A Topeka woman 
escaped from the police the other night 
by slipping out of her pajamas. This 
proved to be a fatal mistake, however, 
as it made it easy for the police to trail 
her behind.”

Papa (taking bath)—“Hey, mother, 
are you sure you put the goldfish back 
in their bowl?”

A dusky lady went into a drug store 
and asked for one-cent’s worth of insect 
powder.

“But that isn’t enough to wrap up,” 
said the clerk.

“Nemind ’bout wrappin’ it up. Jess 
blow it down ma back, dassall.”
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FERTILIZER gzS U h u AVAILABLE

v v E ARE now prepared  to LOAN without charge to agricultural 
colleges and experiment stations, county agricultural agents, voca
tional teachers, responsible farm  organizations and members of the 
fertilizer trade, several films bearing on the proper use of fertilizers, 
particularly potash. Distribution is being made from  our respective 
branch offices as noted in the listing below, and anyone interested in 
showing these films should direct their requests to these offices.

P o ta sh  in  S o u th ern  A griculture

Covers fertilization and potash de
ficiency symptoms of cotton, tobacco, 
and corn in_ the various States of the 
South. Depicts experimental work now 
in progress at several Experiment Sta
tions, also crops in the field, fertilizer 
placement work, and scenes in a fer
tilizer factory.
16 mm.—sound, color—running time 20 
min.
Projectors will be loaned where neces
sary.
Write to—American Potash Institute, 
Inc., Mortgage Guarantee Building, 
Atlanta, Georgia.

P o ta sh  F ro m  S o il to  P la n t

Covers testing soils to determine fer
tilizer needs, sampling of soils, potash 
deficiencies on prunes and grapes, also 
effects of fertilization on Ladino clover. 
16 mm.—silent, color—running time 40 
min. (on 1600 ft. reel).
Write to—American Potash Institute, 
Inc., Beans Building, San Jose, Cali
fornia.

B rin g in g  C itrus Q uality  to M a rk e t

Shows influence of fertilizers, particu
larly potash, on yield and quality of 
citrus fruit. Quality factors include 
thickness of rind, volume of juice, 
weight and general appearance of fruit. 
16 mm.—silent, color—running time 25 
min. (on 800 ft. reel).
Write to—American Potash Institute, 
Inc., Beans Building, San Jose, Cali
fornia.

M a ch in e  P la ce m e n t of F ertiliz e r

Covers methods of applying fertilizer to 
California orchards, lettuce, and sugar 
beets. Shows scenes of various types 
of apparatus devised by growers for 
applying fertilizer in orchards and on 
row crops.
16 mm.—silent, color—running time 15 
min. (on 400 ft. reel).
Write to—American Potash Institute, 
Inc., Beans Building, San Jose, Cali
fornia.

N ew  So ils  From  Old

This film was prepared for the Depart
ment of Agronomy, University of Illi
nois. Deals with the experimental 
work on Illinois Soil Experiment Fields 
and stresses the benefits from a bal
anced soil fertility program using lime
stone, phosphates, and potash in grow
ing corn, wheat, clover, and other crops. 
16 mm.—silent, color—running time 40 
min. (on both 400 and 1600 ft. reels). 
Write to—American Potash Institute, 
Inc., Life Building, Lafayette, Indiana. 
Please indicate size of reels desired.

F e rtiliz e rs  Im prove M id w est Crops

Shows effects of proper fertilization on 
the growth of corn, wheat, alfalfa, and 
other crops in Illinois, Indiana, and 
Iowa. Includes potash, phosphorus, and 
nitrogen starvation symptoms and their 
confirmation by chemical tissue tests.
16 mm.—silent, color—running time 40 
min. (on both 400 and 1600 ft. reels). 
Write to—American Potash Institute, 
Inc., Life Building, Lafayette, Indiana. 
Please indicate size of reels desired.

Requests for these films should include information as to group 
before which they are to be shown, date of exhibition, and period 
of time of loan.

AMERICAN POTASH INSTITUTE, INC.

Investment Building Washington, D. C.

Printed in U. S. A.



BetterCrops 
<*PLANT K3DD
Augf.-Sept. 1940  10 Cents

The Pocket Book of Agriculture



AVAILABLE LITERA TURE
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)
G rea ter P ro fits  fro m  C otton  
T om atoes ( General)
A sparagus (G e n e ra l)
V ine Crops (General)
Sw eet P o ta to es  (General)
Crow  M ore C orn (South)
F e r tilis in g  S m all F ru its  (Pacific Coast) 
P otash  Hungry F ru it  T re e  (Pacific Coast)

F e r tilise  P ota to es fo r  Q uality  and P ro fits  
(Pacific Coast)

R otter Corn (Midwest) and (Northeast) 
The Cow and H er P astu re  (Northeast) and 

(Canada)
F e r tilise  P astu res fo r  B e tte r  L ivestock (Pa

cific Coast)
W hat Y ou  Sow T h is  F a ll  (Canada) 
H ome-grow n G rains fo r  P ro fita b le  Hogs 

(Canada)

Reprints
D -7 Su ccessfu l S traw berry  P ra ctices  (South) 
N-7 W ill P otash  B en efit Y o u r A pple O rch a rd ?  
R -7  R esu lts w ith P otash  in  E astern  V irg in ia  
U -7 F e r tilise rs  fo r  A sparagus (Northeast) 
X -7  O n A pple O rchard s Use “ C ongenial”  

F e rtilise rs  (Northeast)
Z-7 B o ro n  P reven ts D ark en ing  o f  T u rn ip s 
CC-7 R ep lace  P la n t Footl Losses in  Crops 
G G -7 S h a ll I t  B e S o il-m in in g  o r S o il-b u ild 

in g ?
I I 11-7 H igh P otash  F e r tilise rs  fo r  F a ll Use 
T T -7  T a k e  th e  Guessw ork O ut o f  W heat- 

grow ing
X X -7  W e M et th e  Change in  B u rley  T o b acco  
ll-tt C om m ercial F e r tilise rs  in  G rape Growing 
C-t! P ean u ts W in T h e ir  Sit-dow n S tr ik e  
J - 8  W hen, IIow , W hy F e r tilise  Y o u r Lawn 
K-tt Safegu ard  F e rtility  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
N -8 O ut o f  th e  W ealth  o f  O ur So ils  
Q -8  Corn on A lk ali S o ils  Responds to  P otash  
T -8  A B alan ced  F e r tilis e r  fo r  B righ t T o b acco  
W -8 Red R asp b erries  Need F e r tilise r  
Z -8  O rchard s D iffer in  F e r tilis e r  Needs 
CC-8 How I  C on tro l B lack-sp ot 
F F -8  P otash  Saves A lfa lfa , C lover, and Soy

beans
G G -8 S o il and F e r tilis e r  Needs o f  Apple 

O rchard s
IIIT -8 B o ro n  D eficiency B ecom es a P ro b lem  

in M ichigan 
11-8 B alan ced  F e r tilise rs  M ake F in e  O ranges 
M M -8 II ow to  F e r tilise  C otton in  G eorgia 
NN-8 Does W eather A ffect T om ato  Y ie ld s?
0 0 - 8  G row ing Sw eet P o ta to es  in  South  

A rkansas
A-9  Shallow  S o il O rchard s Respond to  P otash  
C -9  F e rtilis in g  Hops fo r  M ore P ro fit 
D -9  W hat S«*eds M ixtures M ake B ette r  P as

tu res?
n - 9  L ook in g  at C otton from  a New View point
1-9 A pparent Changes in  So u th ern  Farm ing 
N -9 P ro b lem s o f  Feed in g  C ig arlea f T o b a cco  
P -9  B o ra x  fo r  A lfa lfa  in  N orthern Id aho  
Q -9  R esearch  R eplenishes F lo rid a 's  Sugar

Bow l
R -9  F e r tilis e r  Fre ig h t Costs 
T -9  F e rtilis in g  P otato es in  New England 
X -9  H ershey Farm s F ind  P otash  P ro fitab le  
Z -9  M icrobes as F a c to rs  in  S o il F e rtility  
AA-9 I t  Costs L ittle  E x tra  to  F e r tilise  R ight 
C C -9 M inor E lem en t F e r tilisa tio n  o f  H orti

cu ltu ra l Crops

D D -9 Som e Fu nd am entals o f  S o il M anage
m ent

F F -9  T h e  Use o f  P otash  on Id aho  So ils  
C G -9 T h e  Southeast Can Grow Good Iceb erg  

L ettu ce
J J - 9  I t  Pays to  B alan ce Y our So il F ertility  
K K -9  F lo rid a  Stu d ies Celery P lan l-food  

Needs
L L -9  R enovation  M akes P astu res P ro fitab le  
M M -9 F e rtilis in g  T om atoes in V irg in ia 
NN-9 Grass Is a C rop, T re a t It as Such
0 0 - 9  Feeding T u r f  Grasses
P P -9  A fter  P ean uts, C otton Needs Potash  
R R -9  S cien tists  Say. • • •
S S -9  M r. Swavse Believes in B etter Farm  

Living
T T -9  B ette r  P lan s In crease  Farm  Incom e 
UU-9 O regon B eets and Celery Need B oron 
V V -9 W aterm elons B rin g  Cash to  Miss.
A-2 -4 0  B alan ced  F e rtilisa tio n  F o r Apple 

O rchards
B -2 -4 0  P astu re  P rob lem s S till Unsolved 
D -2 -4 0  L im e is Y o u r G-m an to  D estroy P u b

lic  Enem y N um ber 1 , So il Acidity 
F -3 -4 0  W hen F e rtilis in g , Consider P lan t-fo o d  

Content o f  Crops 
H -3 -4 0  F ertilis in g  T o b acco  fo r  M ore P ro fit
1 -3 -4 0  Grow ing T om atoes fo r  M ore P ro fit 
J - 4 - 4 0  P otash  H elps C otton  Resist W ilt, R u st,

and D rought 
K -4 -4 0  B ritish  C olum bia Uses B o ro n  fo r  

Fru it
L -4 -4 0  T o b acco  P ro d u ctio n  B enefits by R e

search
M -4-40  Ladino Clover “ Sells”  I ts e lf  
N -4-40  How S h a ll W e F e r tilise  V egetable 

Crops ?
0 -5 -4 0  Legum es Are M aking A G rassland 

P oss.b le
P -5 -4 0  B o rax  as a C ontrol fo r  H eart R o t o f 

Sugar Beets 
Q -5 -4 0  P otash  D eficiency in  New England 
R -5 -4 0  C otton Is  Im proved by O ne-variety 

P lan
S -5 -4 0  W hat Is  the M atter w ith Y o u r S o il?  
T -6 -4 0  3  in  1 F e r tilisa tio n  fo r  O rchards 
U -6 -4 0  D on 't Guess Y ield
V -6 -4 0  Conserving So ils  and T h e ir  F e rtility  

in the  N ortheast 
W -6 -4 0  W hen Are Legum es Soil-im proving 

C rop s?
X -6 -4 0  P otash  K eeps T o b acco  Grow ing and 

Glowing
H ow to  D eterm ine F e r tilise r  Needs o f  Soils 
F e r tilise  Y ou r A lfa lfa

AMERICAN POTASH INSTITUTE, INC. 
IN V E S T M E N T  B U IL D IN G  W A SH IN G T O N , D . C .
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Frosted Ideas fo r

Keeping Cool

H PH E  parboiled genus homo was more common in the days of my 
youth, before they invented ice-by-wire, electric fans, perforated 

underwear, stream-lined summer resorts, and dial stop control over 
campaign orators. I know you think at once that I have left out 
the piece de resistance for summer comfort and coolness, viz., the 
scantily dressed debutante, who now parades in epidermic exposure 
undismayed.

Some say summers have moderated 
since the depression, claiming that sun 
spots are the cause of both thermal and 
financial decadence. But my consult
ants, the weather bureau and the bu
reau of agricultural economics dis
claim any direct relation between the 
heat of the sun and the warmth of 
rural opinion. Human blind spots 
rather than planetary sun spots seem 
to augment bucolic heat.

Tanned and blistered skins are cer
tainly sure evidence of a kind suitable

for admittance to a court to prove that 
Old Sol is still on the summertime job. 
Today we would find more folks with 
chocolate skins and sunburn regardless 
of their calling than our settlements 
could muster when I was going bare
foot. Where are the mincing purple 
parasols and voluminous bathing suits 
of yesterday? How can you tell the 
difference between a rear view of a 
bunch of leather-necked farmers and 
a country club convention in these days 
of outdoor living?

3
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This means that there are more of 
our population getting their hides ex
posed to thermal rays than back in 
the days when it was mostly ditch- 
diggers and patient hay-shakers who 
were the ignorant beneficiaries of ultra
violet therapy.

Compare the little Lord Fauntleroy 
ideals of my departed youth with the 
bareheaded urchins who loiter in loin 
cloths and resemble a papoose or a 
piccaninny on any city street. When 
you attend summer picnics these days 
the roasted chicken legs are no browner 
or more appealing than the other 
chicken legs draped around the ant- 
infested board. You even find more 
sunburn salve on sale in department 
stores than corn plasters in the Vic
torian era. So avid is the craze that 
they carry on an artificial trade in imi
tation tan and homemade blisters for 
the unfortunate denizens of the shady 
zones who find vacations too short or 
costly in which to get fried on both 
sides.

NOW all this shows beyond doubt 
that the American scene is more 

exposed to the sun than ever before in 
its hectic history. If there are any 
astronomical nebulae we go nude and 
defy them, if there are any sun spots 
we laugh them off. In short, we 
have laughed everything off, pretty 
much, and get right down to the sur
face of things. We alternate between 
heat waves and hair waves, and glory 
in our personal freedom from inhibi
tions and chafing clothes. We some
times pant, but never in pants.

When I think of all the nosey con
stables who arrested old chums of my 
perspiring youth for going in wading 
without their breeches, it makes me 
want to have the government refund 
their fines. Guardians of the law had 
no latitude or imagination. You had 
to go away back in some thicket and 
feed the mosquitoes in order to shuck 
off your shorts and go swimming. 
Back in 1900 a woman’s knee-cap was 
as unknown as a radiator cap to polite 
society. When I ponder thus on all

the covered beauty that went to waste 
in my generation, it makes me happy 
over the heat wave, at least for what 
it brings to pass in visible ornaments.

If temper and temperature can be 
traced to a common denominator, I 
can easily see why I so often lived in 
the dog house in my teens. My par
ents were bound by the conservative 
dictums of the age, and their spiritual 
scruples were not varied enough to 
permit the presence of mint juleps on 
the porch or bathroom costumes in 
the parlor. It is true that my mother 
often mixed up what she thought was 
a cooling concoction, composed of 
sugar, vinegar, and water, plus a dash 
of bicarbonate of soda, which we 
grabbed and slopped down our gullets 
before it stopped foaming. That and 
the palm-leaf fan, together with vernal 
fortitude and Christian resignation, 
were the chief coolerators employed in 
all my campaign summers between 
Cleveland and Taft.

Naturally they made things hotter 
at every open reference to the humid 
weather or the protective tariff and 
bimetalism. In this respect I feel we 
have made very little headway, for we 
still greet each other with reminders 
of the heat, and we talk politics in lieu 
of any closer scandals. Yet in most 
other items we have gained ground 
in our ability to live in the same uni
verse with a boiling sun and a stifling 
candidate. With the aid of newly dis
covered comfort devices, we become 
well resigned to the situation, knowing 
that we’ll shiver fast enough as soon 
as election is over and the tax bills 
arrive.

MODERN comforts have been a 
boon to fat folks, who don’t 

complain like they used to during the 
dog days. I had an uncle who carried 
so much lard that he spent the hot 
days down cellar near the potato bin. 
He may have had another reason for 
choosing this resort, but if so he never 
let me taste it. It removes much sor
row from the lives of hefty persons to 
be reasonably cool in summer, for in 
winter everybody envies them. Es



pecially thin ones, who get so thor
oughly cool in summer that it makes 
them jittery all winter.

Another characteristic of our modern 
summer is going bareheaded, just to 
make it unanimous all over. Three 
years ago I lost my hat up in Ontario, 
and catching some of the Scotch thrift 
thereabouts, I bought no substitute that 
season. This led me into total elimina
tion of headgear from May to October, 
at no alarming damage to my scalp
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locks and no appreciable diminution of 
brain power. Those who have neither 
would suffer even less. Nudity of the 
noodle is my only hostage to modern 
trends. It is a custom which spreads 
from collegiate centers outward to 
summer resorts, city parks, and open 
country towns.

The straw hat business has taken a 
licking. For a time they tried to fore
stall the calamity by making straw 
bonnets for farm horses and dray 
teams, but along came the tractor and 
the truck and spoiled that scheme. 
They are trying to tease it back again, 
however, by selling light toppers with 
green and blue cellophane eye-shades 
built in the vizors—so maybe before we 
get cross-eyed with the heat we’d better 
adopt them.

IN other days the art of keeping cool 
had not been commercialized, ad

vertised, and dramatized so much. 
Summers in the average small inland 
town were not very much different 
than winters as far as routine was con
cerned. The folks of our middle class 
gentry seldom relaxed to the extent of 
going afar off to alluring vacation

spots. We knew some bigwigs oc
casionally who starched and primped 
up to take the waters at some fashion
able spa, but to us summer meant 
loosening corset stays and shirt collars 
while sipping lemonade or attending 
a church lawn social.

Winter was cold and summer was 
hot, that was all. You took both in 
the same stride and maintained your 
dignity at all costs. The best itefti 
about summer, we remarked, was the 
thrift involved. One did not eat quite 
so much expensive meat, the heavy 
broadcloth could be treasured in moth 
balls, and the fireplaces and base burner 
stoves were not yawning for coal and 
cord wood. It was a time to go boat
ing and bring home catfish, bullheads, 
and pickerel as larder lifters. The 
kitchen garden behind every village 
home had its vestiges of vegetables 
left in the wake of small boys and busy 
hens.

T HE main cash oudays during the 
whole summer season were at cir

cus and fair time, and one might offset 
that somewhat by toting elephant 
water and raising prize pumpkins. 
Oh, yes, sometimes a chautauqua got 
subscribed to by local uplifters, and Pa 
had to dig a little deeper than usual 
during the vernal equinox. In other 
words, we managed to keep cool like 
Coolidge, renouncing all vanity and 
excess expenditure in an era when Ver
mont caution was more typically Amer
ican than New York notions and 
Miami manners.

We ate fresh food because we had 
to eat it that way or call the doctor. 
Everything green was rushed at once 
into the groceries, placed under jet 
spray fountains in the windows, and 
taken home to be served at once. You 
kept the milk pitcher down in the 
cellar Riled to the brim just as it 
came from the dusty delivery, or in the 
spring house if you lived on a farm. 
Here also was the Rrkin of dairy but
ter of more or less rancidity. Drug 
stores dispensed root beer, ginger beer, 

( Turn to page 47)
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The Use of Fertilizers 
In Soil Conservation

By H . H . Bennett
Chief, Soil Conservation Service, U. S. Department of Agriculture, Washington, D. C.

W HAT is the relationship between 
soil fertility and soil erosion? Is 

fertile soil more or less susceptible to 
erosion than non-fertile soil? Does fer
tility affect the rate or amount of soil 
loss by erosion? What effect does it 
have on surface water runoff? Does the 
use of commercial fertilizers speed up 
or retard the erosion process? Is it 
worthwhile to apply fertilizers on fields 
subject to erosion? Should the use of 
commercial fertilizers be included in 
plans for soil conservation? In recent 
years, the Soil Conservation Service of 
the U. S. Department of Agriculture 
has found answers, or at least partial 
answers, to most of these questions. 
And largely as a result of research by

this agency, it is now generally recog
nized that soil fertility is one of the first 
essentials of effective soil conservation.

At its Bethany, Missouri, experiment 
station, for example, the Soil Conserva
tion Service found that the use of com
mercial fertilizers in a corn, small grain, 
clover-grass rotation resulted in a 
marked decrease in soil loss from 
erosion. The reductions in soil and 
water losses, resulting from the applica
tion of fertilizer and lime to the surface 
soil and the exposed subsoil, are well 
illustrated by Figure I.

These results covering a 4-year period 
(1931-1934 inclusive) of experimenta
tion at Bethany, Missouri, showed that 
by applying 3 tons of ground limestone

FIGURE I. Average Annual Soil and Woter Losses os Affected 
Applications of Lime and Fertilizer, from  8 Percent 
Slope of Shelby S ilt Loom at Bethany, Missouri.

by

(a) Plot 6 -  Exp. I. Topsoil 3 tons 
limestone ♦ 200  lbs. 20% supe 
phosphate applied on wheat.

(a) Plot 5 -  Exp. I. Topsoil,
no limestone, no fe rtilize r.

(b) Plot I -  Exp. 2. Topsoil,
no limestone, no fe rtilize r.

(b) Plot 3 -E xp . 2. Subsoil,
3 tons limestone + 250  lbs. 
4 - 12-4 fe rtilize r on oats.

(b) Plot 2 -  Exp. 2. Subsoil,
no limestone, no fe rt iliz e r .

(a) Plots 6 and 7 of Experiment I, cropped to 3-year rotation o f corn -  wheat -  clover and timothy.
Soil losses for period 1931-1934 from I crop of corn and wheat and 2 years hay.

(b) Plots I,  2, ond 3 of Experiment 2, cropped to 4-year rotation of corn-oats-clover ft timothy, 2 yeors.
Soil losses fo r period 1 9 3 2 -1 9 3 4  from I crop of corn and 2 years hay.

Tons of so il per acre 
Percent of precipitation
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and 200 pounds of 20% superphosphate 
to wheat in a 3-year rotation (Plot 6, 
Experiment 1), the soil loss was re 
duced by 49% and the water loss as 
runoff by 26.1% of those losses recorded 
for the adjoining area of topsoil (Plot 
5, Experiment 1), which was not ferti
lized or limed.

The soil and water losses from the un
treated Shelby topsoil cropped to two 
years of clover and timothy followed by 
a crop of corn (Plot 1, Experiment 2) 
were only 48.55%, which was 73.28% 
as large as the losses recorded for Plot 
2, Experiment 2, representing the 
untreated exposed subsoil similarly 
cropped. By treating the exposed sub
soil with 3 tons of finely ground lime
stone and 250 pounds per acre of 4-12-4 
fertilizer (Plot 3, Experiment 2) before 
oats, the soil loss for the two years in 
meadow and one year in corn was re
duced to 39.65%, and the water loss to 
46.49% of the losses recorded for the 
unfertilized and unlimed subsoil.

An adjacent area, with topsoil intact, 
was treated with 8 tons of manure per 
acre, together with the return of crop 
residues and an addition of 200 pounds 
of 20% superphosphate and 3 tons of

ground limestone. The average annual 
losses from this area were 3.74 tons per 
acre. Where fertilizer and lime were 
applied to the topsoil, but the crop 
residues removed and no manure added, 
the soil loss per acre was 7.79 tons, more 
than double the loss on the other area.

At the Tyler, Texas, soil and water 
conservation experiment station, the 
average annual soil loss from Kirvin 
fine sandy loam cropped to cotton 
(where surface soil remained, but no 
fertilizer used) was 19.08 tons per acre. 
On the adjoining area, where 400 
pounds of 4-8-4 fertilizer were applied, 
the soil loss was 17.95 tons per acre. 
Unfertilized subsoil, similarly cropped, 
lost soil at the rate of 65.29 tons per 
acre, along with 9.92 inches of rain 
water. The addition of 400 pounds of 
4-8-4 fertilizer reduced the soil loss only 
slightly. But when a winter cover 
crop was used along with the same 
quantity of fertilizer, the annual soil loss 
was reduced to 48.94 tons per acre. 
These experiments covered a period of 
four years, 1931 to 1934, inclusive.

The subsoil of some types of land is 
more productive relatively than that of 
other types. But in practically all cases,

FIGURE II. E ffect o f F e rt iliz e r  ond Lime on Y ie ld, expressed in to ta l pounds 
groin and stover for the period 1931 to 1937, inc lus ive .
Data from Shelby Loam at Bethany, M isso u ri.

Combined weight groin ond stover ( pounds per acre)

20,000 25,000 30,000

Plot 0 -  Subsoil. 3 tons limestone ♦ 
200  lbs. fertilizer applied on oots.

Plot E -  Subsoil No lim e , 
no fe rtiliz e r

Plot A -Top Soil. 3 tons limestone ♦ 
2 0 0  lbs. fertilizer + 8 tons manure 
♦ crop residues. Fertilizer 
applied on oots ond manure 
preceded corn.

Plot B-Top Soil. 3 Ions limestone *  

200  lbs. fe rtilizer. No manure nor 
crop residues. Fertilizer applied 
on o o ts .

P lo ts  A and B th ree-year rotation , corn , oo ts , c lover and tim o thy .

P lo ts C , D and E fo u r-y e a r  rota tion  of corn , o o t s ,  c love r and tim o th y .
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the exposed subsoil is less productive 
than the surface soil that once covered 
it. In like manner, while the subsoil 
responds to fertilizer applications, the 
results are much more economical when 
applied to the topsoil. This point is 
well illustrated by Figure II, which 
graphically represents the effect of fer
tilizer and lime on yields of both top- 
soil and subsoil of the Shelby loam at 
Bethany, Missouri.

Cotton yields produced by an appli
cation of 400 pounds of 4-8-4 fertilizer 
on two areas of Kirvin fine sandy loam 
(one with a cover of topsoil and the 
other with the subsoil exposed), near 
Tyler in eastern Texas, showed com
parable results to those secured at 
Bethany. The average per acre yield 
of seed cotton for the period of 1931 to 
1934 was increased on the exposed sub
soil from 50 to 206 pounds by the appli
cation of the complete fertilizer, while 
for the topsoil the increase was from 365 
to 580 pounds. Although the average 
per acre yield was markedly increased 
by the application of fertilizer in both 
instances, it will be noted that the aver
age yield for the exposed subsoil, even 
after receiving a complete fertilizer, was 
still 43% less than die yield from the 
unfertilized topsoil. The application of 
400 pounds of 4-8-4 fertilizer per acre 
to the Nacogdoches fine sandy loam in 
eastern Texas, where the subsoil was ex
posed, gave a yield of seed cotton which 
was 71% below the yield secured when 
the same treatment was applied to the 
topsoil of the same soil type.

When cotton was grown at States
ville, North Carolina, on Cecil sandy 
loam, one of the most important soils of 
the Southern Piedmont, the yield from 
the subsoil to which was added a com
plete fertilizer was 20% below that from 
the corresponding unfertilized topsoil.

In the Southeast where kudzu is prov
ing to be one of the best erosion control 
plants, the value of fertilizer, par
ticularly superphosphate, has been well 
demonstrated. Extensive trials con
ducted in 1938 on 41 plantings of kudzu 
on varying soil types showed con
clusively that kudzu responded to phos

phate on all soils included in the trial. 
In every case, there was a marked in
crease in growth where fertilizer was 
applied, and the heavier applications 
produced correspondingly greater 
growth. Figures III and IV illustrate 
the effect of fertilizer in establishing a 
stand of this soil-improving legume.

These increases in crop yields, along 
with the reduction in soil and water 
losses which have resulted when fer
tilizers were used (on either topsoil or 
subsoil) in combination with other soil 
conservation practices, point out the im
portance of commercial fertilizers in 
erosion control and soil conservation. 
The findings on soil conservation ex
periment stations, together with exten
sive field observations throughout the 
country, show the urgent need for 
initiating soil conservation measures, in
cluding fertilizer applications, before 
the topsoil is removed and the less fertile 
subsoil exposed. While the productivity 
level of erosion-exposed subsoils can be 
raised very materially through the use 
of fertilizer, manure, green manure, and 
crop rotations, it is obvious that these 
same measures, when applied to land 
where the topsoil remains, insure more 
complete erosion control and give much 
higher economic returns. This helps to 
secure a vigorous growth of protective 
vegetation. Satisfactory results from the 
standpoint of yields, as well as soil con
servation, cannot be obtained without 
first ameliorating any existing plant- 
food deficiencies.

Density and character of the vegeta
tive cover on the land, maintenance of 
a good supply of organic matter, plus a 
favorable granular soil structure, are 
among the most important funda
mentals in prevention of soil losses by 
erosion. These factors are closely re
lated to each other, as well as to the 
productivity of the soil.

Except for excessively sandy land, 
most virgin soils contain a fair to good 
supply of plant nutrients. Consequently, 
virgin soils produce good crops when 
other conditions are favorable. Present 
problems of soil fertility are due to the



Fig . I II .*— Sp arse grow th o f  kudzu p lanted  in  th e  spring o f  1 9 3 8 ,  as i t  appeared  on August 2 5 th  o f
th e  sam e year.

F ig . IV .— V igorous grow th o f  kudzu as it  appeared on August 2 5 ,  1 9 3 8 ,  p lanted  at the sam e tim e as 
th a t in  F ig . I l l ,  b u t fe rtiliz ed  w ith 8 0 0  lb . o f  b asic  slag.

fact that continuous cropping, particu
larly to dean-tilled crops, has accelerated 
erosion on millions of acres. The in
evitable result has been that productive 
topsoil was washed away, leaving a 
much less productive subsoil exposed. 
These same acres under different treat
ment might show no erosion at all, or 
at least would have suffered to a lesser 
degree. For instance, a good cover of 
grass, clover, or other dense-growing 
vegetation, as well as good forest cover, 
is highly effective in checking erosion. 
The appearance of subsoil in a field is 
not the yardstick by which decreased 
fertility, due to erosion, is measured. 
Long before subsoil appears, declining 
productivity reflected in reduced yields

and lowered feeding value of crops are 
danger flags serving notice that erosion 
is speeding up.

It is, of course, impractical to devote 
all land to such protective vegetation. 
But suitable crop rotations, supported 
by adaptable fertilizers when needed, 
along with other proved soil conserva
tion measures, do make it possible to 
safeguard vast areas of cultivated land 
from the ravages of erosion.

Large-scale field operations by the 
Soil Conservation Service, involving 
millions of acres, have substantiated the 
vital role of soil fertility in soil conser
vation. Fertility must be maintained at 
the highest practicable level, if erosion 
is to be checked permanently.
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Breeding Vegetables 
For the South

By R. A. McGinty
Vice-director, Clemson Agricultural College, Clemson, South Carolina

FOR a long time southern gardeners 
and truck farmers have labored 

under the handicap of having to plant 
varieties of vegetables developed by 
northern and western breeders for con
ditions widely different from those pre
vailing in the South. Despite this, 
they have achieved considerable suc
cess in producing a number of vegeta
ble crops, but the fact that many of the 
varieties grown are ill-adapted to the 
climatic and soil conditions of the pro
ducing locality often means that poor 
yields, poor quality, and unsatisfactory 
monetary returns are secured.

Recent developments, however, offer 
promise that this handicap in the pro
duction of vegetable crops in the South

will soon be overcome. A laboratory 
which is the first of its kind in the 
world has been established at Charles
ton, South Carolina, with the objective 
of developing high quality, disease- 
resistant varieties and strains of veg
etables adapted to southern conditions. 
Both State and Federal research 
agencies are cooperating to make the 
undertaking a success.

The attack on this problem was 
made possible when Congress in June 
1935 passed the Bankhead-Jones Act 
which, among other things, provided 
for the establishment and maintenance 
by the U. S. Department of Agricul
ture of research laboratories for work 
upon regional agricultural problems.
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At a conference of directors of the 
experiment stations in the southeastern 
States held at Athens, Georgia, early in 
September following the passage of the 
Act, it was decided to request the 
Secretary of Agriculture to establish 
a laboratory or laboratories for (1 ) the 
investigation of the serious nematode 
problem , in the southeast and/or (2) 
the breeding of fruits and vegetables 
for the southern States. A formal re
quest to this effect was forwarded to 
the Secretary. After consideration by 
department officials, the conclusion was 
reached that the breeding of vegetables 
adapted to southern conditions was, in 
view of all the circumstances, the most 
promising of these suggested lines of 
work.

Since the laboratory for this work 
was to be under the supervision of the 
Bureau of Plant Industry, officials of 
that bureau immediately began the in
vestigation of possible locations for 
such a laboratory, with the result that 
the truck-growing area near Charles
ton was found to have, more nearly 
than any other locality considered, the 
features deemed desirable for the pro
posed research. It should be noted

here that the term “laboratory” as used 
in the Act was interpreted to include 
not only the actual laboratory building 
or buildings, but also lands and other 
facilities needed.

At a meeting of the southern experi
ment station directors in Washington 
in November 1935, the decision of the 
Department of Agriculture regarding 
the type of research laboratory and its 
location was presented, and the gen
eral plans for the laboratory were ap
proved by the directors. Thus were 
concluded the preliminary steps lead
ing to the establishment of what is 
now known as the U. S. Regional 
Vegetable Breeding Laboratory, which 
was the first to be set up under the 
Bankhead-Jones Act. Since 1935, eight 
other Bankhead-Jones laboratories have 
been erected in various regions of the 
country to investigate important prob
lems affecting the agriculture of those 
regions.

In deciding to devote this laboratory 
to the breeding of vegetables for the 
South instead of some other line of 
investigational work, several factors 
were considered. For one thing, the 
problem is concrete and relatively

Courtesy U. 8. D. A.

P o rtio n  o f  U. S . Regional V egetable B reeding L ab orato ry  farm . Cabbage p lots in th e  foreground .
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limited in scope; second, vegetable 
breeding was not receiving a great 
deal of attention from southern ex
periment stations. In addition men 
trained in plant breeding were avail
able to make up the staff of the lab
oratory, and above everything else, 
better varieties of vegetables were 
greatly needed.

A factor in determining the site for 
the laboratory was the South Carolina 
Truck Experiment Station located a 
short distance west of Charleston in 
the heart of the vegetable-producing 
area. The South Carolina Experiment 
Station, of which the Truck Station is 
a branch, agreed to deed the Depart
ment of Agriculture sufficient land 
adjacent to the Truck Station build
ings upon which to erect the laboratory 
and office building, greenhouses, head- 
house, and other structures in order 
to make possible joint use of the water 
supply developed by the Truck Station 
and to facilitate cooperation between 
the two agencies. Also adjacent to

the Truck Station were found 400 
acres of land suitable for vegetable 
crops, which could be purchased for 
the use of the laboratory. This land 
was acquired, and the necessary farm 
buildings and residences were erected. 
The establishment and organization of 
this laboratory have served as a pattern 
for those subsequently established.

In initiating the program of research 
at the Bankhead-Jones laboratories, the 
Department of Agriculture wisely de
cided to ask the experiment stations in 
the several States comprising the re
gion in which a laboratory is located 
to appoint representatives who together 
make up an advisory committee whose 
function is to assist in the planning of 
the program of research to be under
taken by the laboratory. Usually this 
committee meets annually with the lab
oratory staff and bureau officials, dis
cusses the progress made to date, and 
advises as to changes suggested in the 
program for the following year. In 

( Turn to page 44)

Courtesy V. B. D. A.

S ta te  experim en t sta tio n  rep resentatives, C . S . D . A. officials, and L ab orato ry  staff assem bled fo r 
the ann ual m eeting a t th e  U. S . R egional V egetable B reed ing  L ab o rato ry . B o tto m  row le ft  to  r ig h t: 
J .  F .  W ood, W . S . F lo ry , T e x . ;  Seth  L o ck e, A rk .; F . S . Ja m iso n , F la . ;  J .  C. M iller, L a .;  J .  M. 
Je n k in s , J r . ,  S . C .;  S . H. Y a rn ell, T e x . ;  W . D. V allean , K y .; S . A. M orrell, P . C. G rim ball, L ab . stafft 
W . C . B arn es , S . C .;  H . L . C ochran , C a . ;  M. N. W alker, F la . ;  B . D . D rain , A. B . S trand , T e n n .; H. H. 
Z im m erly , V a . ;  A. M. M usser, S . C. T op  ro w : J .  W . W ellington , U. S . D . A .; H. B . C ordner, O k la .; 
C. F .  P o o le , L o b . s ta ff ;  R . A. M cG inty, S . C . ;  K . C . B arro n s, A la .;  C. F . A ndrus, L ab . s ta ff ; V. R. 
Bosw ell, U. S . D . A .;  H. M. T hom as, E . L . B litc h , L ab . s ta ff ;  B . L . W ade, in  charge o f  L a b .;  R obt. 

Sch m id t, N. C .;  L . M. F a rish , M iss .; J .  B . Edm ond, S . C .;  H. T . Cook. Va.



Pioneers—1939 M odel
By Kenneth S. Davis

Soil Conservation Service, U. S. D. A., Milwaukee, Wisconsin

never meant this country to 
V J J  be farmed!” A. D.. Wilson, in

dicated, with a wave of his arm, the 
desolate tangle of wilderness sliding 
past the car window—vast, lonely, and 
so flat that the sky seemed to rest on 
the treetops.

We were driving along the road 
south of Faunce, in the southwest part 
of Lake of the Woods County, Minne
sota. For miles on either hand lay 
burned-over, cut-over forest, the stark 
dead trees standing up against the sky 
like something Dore had drawn to 
illustrate Dante’s Inferno.

“But that didn’t keep people from 
coming in,” Wilson went on. “Not that 
they can be blamed . . .” He reviewed 
for his writer-companion the history of 
this “land of false hope.”

Thousands of years ago, all of this 
section of Minnesota was covered by 
Lake Agassiz, the glacial lake which 
existed for a time during the retreat 
of the last great ice sheet. After the 
lake disappeared a thick vegetative 
growth in its bed formed a layer of peat 
varying from a few inches to 20 feet 
in depth, with the average being ap
proximately 3 feet.

The “big bog” thus formed extends 
over 1,500,000 acres in Koochiching, 
Beltrami, Lake of the Woods, and 
Roseau Counties, and a portion of 
Itasca County. Until the early part of 
the twentieth century, the area was 
virtually ignored by the white man. 
But with the disappearance of the 
western frontier, men turned yearning 
eyes northward in search of “free land.” 

Then came the drainage “boom.” 
A vast network of ditches was laid out 
to drain the “big bog.” Settlers were 
urged to come in. And they came, 
most of them hoping for new farm 
homies, but many with their eyes set

on the commercially valuable timber 
that covered low islands and sand 
ridges in the ancient lake bed. With 
Are and ax and plow the land was 
cleared. Homes were built. The futile 
struggle for a livelihood began.

It was a futile struggle for many 
reasons, Wilson explained. First and 
most important, the soil was not suited 
to farming. There are small patches of 
fertile soil in the area, formed by alluvial 
deposits in the ancient lake bed, but 
for the most part the silt and clay par
ticles have been washed away, leaving 
only beach sand which is of small value 
for agricultural purposes.

A  Losing Battle

Then, too, the setders were too far 
from markets to dispose of poultry, 
eggs, or milk at a profit. The coldness 
and variability of the climate made such 
cash crops as corn a matter of chance. 
Subsistence farming was the only type 
the settlers could practice.

In supplying the economic needs of 
themselves and their families, the farm
ers might have succeeded had it not 
been for one great obstacle—taxes. 
Levied against a major portion of the 
land to pay for its drainage, “ditch” 
taxes frequently ran as high as $100 per 
quarter section, far more than the 
farmers, with their meager cash in
come, could afford to pay.

Small wonder that tax delinquency 
and settlers’ bitterness grew apace. By 
1928, more than 70 per cent of Lake 
of the Woods County assessed for 
ditches was tax delinquent, and by 
1931, delinquency mounted to nearly 
90 per cent. Scores of families gave up 
and moved out. Those who stayed 
were crushed more and more under the 
weight of circumstances over which 
they had no control.

13
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In 1929, when it became obvious 
that counties would be forced to default 
ditch bonds unless outside help were 
given, the State legislature created the 
Red Lake Game Preserve, taking over 
all delinquent lands within preserve 
boundaries and assuming the bonded 
indebtedness to the extent of $2,500,000. 
In 1931, the legislature placed six and a 
half townships in the Beltrami Island 
State Forest, though settlers already 
there were permitted to stay. This im-

all settlers on land that was well lo
cated and suitable for cultivation. For
tunately such land was near at hand, 
to the west in Roseau County and to 
the north in Lake of the Woods and 
Koochiching Counties along the Rainy 
River, just below the Canadian line.

To handle his ticklish job, Wilson 
evolved the now-famous “Minnesota 
grubstake plan,” designed not merely 
to improve the economic condition of 
the settlers but also to build up their

C ol. L . E . F iero , m anager o f  the  S o il C onservation Serv ice  land  u tilizatio n  p ro je c t a t B au d ette , M inn., 
p o in ts out th e  ravages o f  fo rest fire . Thousands o f  acres o f  valu able tim b er have been  destroyed by 
fire , w hich burns out th e  p eat a t the  ro o ts  o f  th e  trees, causing them  to  top p le  over, roots and all.

proved conditions somewhat for the 
county, but it did nothing to solve the 
settler problem. That problem, it was 
plain, was one of “resettlement,” and in 
1934 the land policy section of the 
Agricultural Adjustment Administra
tion undertook to solve it.

On July 25, 1934, A. D. Wilson, 
northern Minnesota farmer and former 
extension director at the University 
Farm, St. Paul, came to Baudette as 
manager of the resettlement project. 
Under the Resettlement Administration, 
established in 1935, and later under the 
Bureau of Agricultural Economics, the 
work was continued.

Wilson’s job was to buy out settlers 
in the problem area, adjust debts, ar
range tax settlements, and “relocate”

self-confidence, rehabilitate them “spirit
ually,” as he puts it. He considers prac
tically all such settlers “good risks,” 
if the resettlement work is set up on a 
practical basis.

When the first contact was made 
with the settler to arrange for purchase 
of his submarginal land, Wilson and 
his associates were careful to stress the 
fact that the settler’s distressed economic 
condition was not entirely his fault. He 
had been mistakenly urged. to come 
onto land that should never have been 
opened for settlement.

The second step was to adjust taxes 
and debts in such a way that the settler 
would have some small equity in the 
sale of his property. The third step, as 
Wilson explained it, was to “show con
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fidence in each settler by allowing him 
to make final selection of his future 
farm and by consulting with him*at 
every step in working out plans for 
its development. The idea was to fit 
the farm to the client rather than the 
client to the farm.”

Accordingly, no “fancy set-ups” were 
“given” outright to clients; the settlers 
were simply given an opportunity to 
“help themselves.” The typical client 
was started with the land, a small house,

home later in the day. Nick was born 
in Germany 64 years ago, came to 
America when a boy of 5. As a young 
man, he worked as a coal miner in 
LaSalle County, Illinois. He left Illi
nois in 1896 and has never been back.

He farmed for 19 years near Pillager, 
Minnesota. Then, in 1915, he came to 
Lake of the Woods County, one of the 
hundreds who came, at the behest of 
State and Federal agencies, seeking 
“free land.”

Col. F ie ro  shows the w riter a new dam  b u ilt  across th e  R oseau R iv er in  M inn., to  estab lish  old 
flowages and help  b rin g  b a ck  m arsh con d itio n s. D am s, b lo ck in g  old  d rainage d itches and stream s, 

are ra isin g  th e  w ater ta b le  in  the  area , b rin g in g  b a ck  beav er, geese, and o th er aq u atic  w ild life .

and a couple of cows. However, he was 
given an opportunity to borrow up to 
60 per cent of the value of any improve
ments made. This was the “grubstake.”

“For example, if the settler clears 10 
acres on his new farm, and the clearing 
is worth $10 an acre, he can borrow 
$60 against it,” Wilson explained. “He 
will thus have invested $40 of his own 
labor and will have that much equity 
in the place. This same principle of 
advance applies to all improvements.” 
Types of land purchased to “resettle” 
farmers have varied from absolutely 
wild land, with no improvements, to 
partially or even well-developed farms.

How does the plan work in practice? 
Take the case of Nick Benedix, for 
•example. We visited him at his farm

There were no roads in that portion 
of the county where Nick chose to 
settle. He carried his initial “equip
ment” in on his back from the nearest 
railroad, a distance of 18 miles. He 
selected a 160-acre tangle of trees and 
brush, built log buildings, brought in 
his family, and began his unequal 
struggle with Nature for a livelihood. 
He worked late and early and for a 
time it looked as though he might 
make a go of it. In 1917 he built an 
addition to his house. “What put us 
back and kept us there was a lien of 
$370 on the farm for the ditch system,” 
Nick told us.

All the settlers in the “big bog,” Nick 
among them, were hard hit by the war. 
The price of things they had to buy
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G eneral view o f  th e  bu ild ings on the Jo h n  Szczodroski farm .

went ’way up, while the price of things 
they had to sell stayed about the same. 
Nick had credit, though, and he used 
it. In 1924 he put a mortgage on the 
place to enable him to build a barn and 
from then on, though it took him some 
time to realize it, his land was not his 
own.

After a succession of “tough” years, 
he decided to let the farm go in 1930, 
though he stayed on it as a tenant until 
1935. Then he got his “big chance” 
through the Resettlement Administra
tion. Nick “relocated” on 160 acres of 
absolutely wild land 6 miles south of 
Baudette, land he was able to pur
chase for $7.50 an acre.

When Nick first saw his new farm, 
in the summer of 1935, not a foot of it 
was cleared. It looked much like the 
brushland back in the “bog,” but there 
was a great difference between the 
two, as Nick soon discovered. Beneath 
TH IS brush and timber was good soil.

In the fall, Nick cleared 5 acres of 
his new farm, living in a 14 by 16-foot 
shanty he’d carted up in a truck from 
his old place. During the winter, he 
cleared 7 acres more. He put all his 
cleared land into oats as a nurse crop 
for alsike and alfalfa the first spring 
and got 115 bushels of oats off the 12 
acres.

At first Nick, who didn’t want to 
assume a large debt, planned to put up 
only temporary buildings, using a small 
amount of lumber he possessed. But 
A. K. Holte, who handled building 
arrangements for resettlement clients, 
advised him to make a “good start” on 
a permanent set-up and “add on” as 
he went along. Holte, Nick, and Mrs. 
Benedix studied several buildings under 
construction on other clients’ farms 
and decided to build a house 24x28x10.

Nick, who had had some experience 
with concrete work, worked with his 
son-in-law and sons, and together they 
built the house on a concrete founda
tion, complete with full cement base
ment and a shingled roof, for a total 
cash outlay of $455.07. He’s now build
ing a barn, 32x44 feet in size and set 
on a concrete foundation. By next year, 
the Benedixes will have farm buildings 
worth, even in that region of low build
ing costs, considerably more than $2,100 
for a cash outlay of less than half that 
amount.

Today, Nick Benedix has the glint 
of new hope in his eyes. He’s jusdy 
proud of the successful struggle he has 
made and of the bit he has contributed 
to the pioneering of Minnesota’s last 
agricultural frontier. He has 45 acres 

( Turn to page 42)



Permanent Pasture 
Treatments Compared

By H . B. Sprague
Agronomist, Agricultural Experiment Station, New Brunswick, New Jersey

DURING the last 20 years there has 
been a gradual realization that 

permanent pastures provide feed to 
grazing livestock at a lower cost than 
any type of harvested crops. With the 
area of permanent pastures making up 
20 to 40% of the farm land in the 
humid region, it is obvious that pas
tures constitute one of the greatest agri
cultural resources of the country. Gen
erally speaking, this resource has been 
developed only to a small degree, al
though many experiments have been 
conducted and much has been written 
on the subject in recent years. It seems 
likely that the feed-supplying power of 
the permanent pasture lands may be 
doubled or tripled by efficient treatment 
and management, thereby reducing

P e r io d  A p r . 1  -  May 1 A p r . l  -  Ju n e  I S  Ju n e  1 5 -  Aug. 15  A u g .1 5 -O o t .1 6

F ig . 1 . E f f e c t  o f  T r e a t m e n t  o n  G r o w t h  o f  H e r b a g b  in  D i f f e r e n t  P e r io d s  
o f  t h e  G r a z in g  S e a s o n

feed costs still further, as well as in
creasing the quality of the herbage and 
the seasonal uniformity in growth.

Many pasture improvement measures 
involve little or no cash outlay for ma
terials and are thus within reach of all 
farms. Among these may be included 
the removal of unnecessary trees, elimi
nation of all brush, bog plants and 
similar vegetation, mowing 2 to 3 times 
during the season to keep undesirable 
growth under control, and occasional 
distribution of animal droppings by 
harrowing. These practices alone have 
been shown to greatly increase the total 
herbage production. However, when 
they are combined with adequate soil 
improvement measures and effective 
control of grazing practices, the full 

value of the pasture 
is realized. Since 
pasture lands have, 
in g en era l, been 
greatly neglected  
from the standpoint 
of maintaining soil 
fertility, it is not 
surprising to find 
that treatments with 
lime, manure, and 
fertilizer are of great 
value.

One of the cur
rent problem s in 
pasture im prove
m e n t  i s t o  d e - 
termine the type of 
soil-improving ma
terials to use. The 
ideal type of treat
ment will naturally

17
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depend on the type of grass sod pres
ent, the character of the soil, and its 
past history. Lime, whether applied as 
ground limestone or in some other form, 
has usually produced good results on 
acid soils only when used in conjunction 
with other materials. Lime alone rarely 
improves growth of pasture herbage, be
cause lime is not the only limiting factor. 
On the other hand, the use of fertilizers 
without lime has often been disappoint
ing, since both types of materials are 
needed to provide balanced nutrition of 
the grass. Except on limestone soils, in 
New Jersey the use of as little as one- 
half ton per acre of finely ground lime
stone has been uniformly desirable in 
conjunction with fertilizer or manure, 
even though the pH does not indicate

manure alone. Since manure is usually 
available in quantity on livestock farms, 
application of manure to pastures in 
late fall and early spring is an important 
part of pasture improvement in many 
cases.

Experiments and farm experience 
have repeatedly demonstrated the great 
value of nitrogenous fertilizers for pas
ture improvement. It has not been so 
clearly understood that nitrogen fer
tilizer applied alone is much less effi
cient than when properly balanced with 
other nutrient elements. An example 
of this response is provided by a 3-year 
test on a typical red soil pasture in New 
Jersey (Table I) . The lime, phosphate, 
and potash were applied in alternate 
years, and the nitrate of soda annually

F ig . I I .— New Jersey  p asture w hich has not been  p rop erly  m anaged and has received  no m ineral 
trea tm en ts. Feed  p rod u ction  may b e  easily doubled  o r trip led  by inexpensive im provem ent m easures.

strong acidity. Larger applications will, 
of course, be effective over a longer 
period, but one-half ton a year will dis
tribute the cost and provide all the lime 
needed each year.

An application of farm manure once 
in 2 years has also been a profitable 
treatment, probably because of the nitro
gen and potash which it contains. Man
ure reinforced with superphosphate pro
vides a more adequate treatment than

in March. Although nitrogen alone in
creased yields 64%, the same amount of 
nitrogen supplemented with lime, phos
phate, and potash increased yields 143%, 
and moreover, the condition of the sod 
at the end of 3 years was greatly im
proved.

Nitrogen may be supplied very effec
tively on many pastures by stimulation 
of clover with lime, phosphate, and 
potash. In this test, and many similar
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ones in New Jersey, such treatment 
greatly increased the abundance of 
clover in a single year. It is interesting 
to note that the LPK treatment pro
duced a strong clover sod and an annual 
yield of 2,236 pounds of dried clippings, 
in comparison with LPK plus nitrate 
which produced 2,466 pounds. Where 
clover can be stimulated by mineral fer
tilizers, the yields may be nearly equal 
to those obtained under comparatively 
heavy nitrogen fertilization.

Incidentally, it should be noted that 
potash was a very essential element 
when used in conjunction with other 
materials applied. Potash added to the 
LNP treatment increased yields of dry 
clippings 716 pounds, and when added 
to LP, the increase was 890 pounds of 
clippings. Obviously, potash is a highly 
essential part of a complete treatment. 
Although these results are for only one 
pasture, they are fairly typical of those 
obtained on a total of 25 similar tests 
scattered throughout New Jersey on pas
tures located on Coastal Plain, Pied
mont, Appalachian Valley and Upland, 
glaciated, and river bottom soils. The 
degree of response varied, but the same 
trends were noted throughout.

Two important points in a pasture 
improvement program are (1) the rela
tive cost of producing feed with the va
rious systems of improvement, and (2) 
the seasonal growth of such herbage. 
To obtain information on these points, 
an experiment was conducted on a typi
cal permanent pasture sod at New 
Brunswick, New Jersey. A direct com
parison was made between the lime- 
minerals-clover system and the lime- 
minerals-nitrogen system of treatment. 
The results of a 3-year test, given in 
Table 2, indicate clearly that the lime 
and minerals treatment which stimu
lated clover produced feed at a lower 
unit cost than any other treatment. The 
total yield per acre, however, was 
greater on the plots receiving nitrogen 
fertilizers. The protein content for the 
season was nearly 19% for both types of 
treatment. On the 25 similar tests con
ducted throughout the State, palatabil- 
ity was highest on plots rich in clover, 
the nitrogen-treated plots ranked second, 
and the untreated plots had low palat- 
ability.

For the period covered by these tests, 
about $35 worth of commercial dairy 
ration was needed to produce feed equal
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T a b l e  I . — P a s t u r e  R e s p o n s e  o n  P e n n  S h a l e  L o a m , 3 -Y e a r  A v e r a g e , 1 9 3 6 -1 9 3 8
I n c l u s iv e . F l e m in g t o n , N . J .

Treatment
Condition 

of sod 
in 1938

Average 
percentage 
clover in 

1938

Annual yield 
of dried 
clippings 

lb. per acre

Relative 
yields of 
herbage 

(%)

None..................................... Fair 3 1,005 100
N only.................................. Fair Trace 1,647 164
Lime, N & P ...................... Medium Trace 1,750 174
Lime, N PK ......................... Good 15 2,466 243

Lime, P ................................ Medium 18 1,346 134
Lime, P & K ....................... Very good 65 2,236 222

Rates of application: 1 ton limestone, 450 lb. 16% superphosphate, 150 lb. muriate of 
potash, all in alternate years. Nitrogen as 300 lb. nitrate of soda annually in March. 

Clippings harvested every 2 weeks throughout the season.

in nutritive value to a ton of dried pas
ture clippings with 18% protein. It is 
clear, therefore, that pasture improve
ment was exceedingly profitable in all 
cases, provided the forage produced was 
actually utilized by the grazing herd.

The factor of seasonal production of 
herbage is a most important one in pas
ture management. Permanent pastures 
in general produce an abundance of feed 
in May and early June, but yield a 
scanty supply during the heat of sum
mer. Since the surplus growth of spring 
becomes quite unpalatable if held over

to mid-summer, the ideal treatment 
would be one which maintains rather 
uniform growth throughout the graz
ing season. Because of moisture short
age and unfavorable high temperatures 
in summer, this ideal cannot be at
tained with present-day vegetation. 
Other things being equal, treatments 
which produce a greater yield in mid
summer may have greater value.

The seasonal distribution of feed 
shown by Table 3 indicates that a 
nitrogen fertilizer treatment in conjunc- 

( Turn to page 41)

T a b l e  I I . — C o m p a r is o n  o f  L i m e -M in e r a l s -C l o v e r  a n d  t h e  L i m e -M in e r a l s - 
N it r o g e n  S y s t e m s  o f  T r e a t in g  P e r m a n e n t  P a s t u r e  o n  W o o d st o w n  L oam  
S o il . 3 -Y e a r  T e s t , N e w  B r u n s w i c k , N . J .

Average Annual yields % Total cost
Treatment clover in of dried Protein per ton of

vegetation (%) clippings (lb.) content clippings

1. None............................... 22 1,308 15.0 $13.76*
2. L P K ................................ 36 1,921 18.8 12.60
3. LN PK ............................ 14 2,281 18.7 16.15
4. LN PK ............................ 6 2,466 18.7 17.78

(Plus N in June)

Treatments once in 3 years: 1 ton limestone, 600 lb. 16% superphosphate, 150 lb. muriate 
of potash.

Annual treatments with nitrogen: 300 lb. sulfate of ammonia in March. June applica
tion—200 lb. sulfate of ammonia.

Annual acre costs: land use $4.00, mowing $2.00, fencing charges $1.25, labor applying 
fertilizers on LNPK plots $1.75, labor applying LPK once in 3 years $0.65.

Lime and fertilizer costs: actual values.
* When corrected for lower palatability, but not for lower protein content, this value should 

be $16.85 per ton of clippings.



P ete r  V olan te  in a field  o f  celery  being b leach ed  by  p ap er and by so il. W hen the papered  celery  is
rem oved, th a t rem ain ing  w ill b e  banked  h igh er.

Celery—Boston Style
By Robert E. Young

State College Field Station, Cedar Hill, Waltham, Massachusetts

T HIS is the story of Peter Volante 
and how he grows his celery crop. 

He is one of the largest and most 
widely known celery growers in Massa
chusetts. His farm of 35 acres is in 
Newton Centre, surrounded on all 
sides by city homes. Last year, this 
farm produced 35 acres of celery, 3 
acres of cabbage, 3 acres of broccoli, 
and 3 acres of spinach. Celery is pro
duced for market from about June 15 
to the last of November.

Mr. Volante starts all but the latest 
celery crop in the greenhouse. Inas
much as the plants are grown in flats, a 
large amount of soil is required. This 
is prepared in the greenhouse as soon 
as the last spring crop is out. Peat is 
obtained from a nearby bog and is used 
along with soil and manure. After 
these are well mixed, a soil test is made

and the proper amounts of lime and 
fertilizer are added. To make sure 
that the soil is in proper condition for 
plant growing, a crop of cucumbers is 
grown during the spring and summer, 
and radishes are grown in the fall. 
One look at the sturdy, well-rooted 
plants is enough to convince one that 
this thorough job of soil preparation 
is not money wasted.

The celery seed is sown in February 
in flats filled with soil from the green
house bed. When the plants are large 
enough to prick out, they are placed 
in other flats. The chief advantage 
of flats is that they can be moved to 
hotbeds and cold frames and the green
house used for other crops.

The preparation of the outside soil 
is as thorough as for the greenhouse. 
Very little manure is used, so when
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ever possible a fall crop of rye is planted 
to keep up the organic matter supply of 
this rather heavy soil. For the early 
celery crops, the land is plowed as soon 
as possible in the spring. Before the 
fertilizer is applied, the soils are tested 
to make sure about lime and fertilizer, 
and if lime is needed, it is applied and 
disked into the soil before the fertilizer 
is added.

Fertilizer and W ater

There are two things Mr. Volante 
uses generously, fertilizer and water 
for irrigation. His average applica
tion of fertilizer per acre is one ton of 
an 8-16-14. This is much more than 
is used by other growers and probably 
more than the plants will use but, as 
Mr. Volante remarks, “It’s results that 
count.” During the past season, the 
amount of fertilizer was accidentally 
increased to 2,700 pounds of 8-16-14 
on a small field which, when measured, 
contained only % of an acre. Of 
course, the use of this quantity cf 
fertilizer was accompanied by gen
erous amounts of water; none of the 
fertilizer is leached out of this rather 
heavy soil, as the subsoil is clay. The 
celery produced on this field was fully 
as good as that from the other fields.

After the fertilizer is applied and 
thoroughly mixed with the soil, the 
land is smoothed by machinery, for 
horses are no longer used. Their places 
are taken by three large tractors and 
two cultivating tractors.

The celery is planted by hand. The 
rows are spaced from 18 to 34 inches 
apart, depending upon the type of 
celery and the time of year, and the 
distance between plants in the row is 
5 to 6 inches.

From the time the plants are up and 
well established until they are mar
keted, they are kept covered with Bor
deaux. Mr. Volante uses home-mixed 
Bordeaux, because he feels it is cheaper 
and gives better protection. Each crop 
receives from six to eight applications 
of spray. Due to the narrow spacing 
of the rows and small fields with little 
room at the end of the rows, it is not

possible to drive the sprayer over the 
field, and a boom is used which sprays 
three rows at a time. Two men, one 
on each side of the boom, walk up and 
down the rows, and they are assisted 
by one or two men handling the long 
length of hose necessary. Two spray 
machines are used. While one is sup
plying the spray, the other is being re
filled. Mr. Volante goes to consider
able trouble and expense to prevent 
celery blight.

All celery, except the Pascal in the 
fall, is bleached with paper. As the 
Boston market prefers celery well 
bleached, the applying of the bleach 
paper must be done correctly.

When the celery is ready for market, 
the paper is removed and the plants 
cut off with a U-shaped blade mounted 
on a two-wheeled hand cultivator. The 
plants are stripped of the outside leaves 
in the field, then removed to the pack
ing shed. Mr. Volante feels that a 
grower’s success or failure depends to 
a large extent on how his produce looks 
when it leaves the farm. It requires 
constant vigilance to see that the celery 
is packed as well as possible, and that 
it is the same from the top to the bot
tom of the box. He, or one of his two 
sons, may be found in the packing 
shed at all times.

Exacting Preparations
For the Boston market, the celery 

root is trimmed off and all the poor 
and green outside leaves are removed. 
The plants are then well washed to 
remove any dirt. The celery is wrapped 
in parchment paper—one, two, or three 
stalks to the bunch, depending on the 
size of the celery. (Eighteen such 
bunches must be large enough to fill a 
bushel box.) Until the last 2 or 3 
years, celery was marketed in the 
bushel box, but now there is a special 
box holding one dozen bunches. Three 
layers of four bunches each are placed 
in the box, with chipped ice between 
each layer and on the top. When pack
ing celery this way, Mr. Volante says 
six men in each crew will pack 30 

{Turn to page 40)
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T ?  ___  T  ___  A moderately favorable agricultural year
r  a r m  J L n L C O r n G  seems to be in the making. The crop re-

. port of the U. S. Department of Agricul-
| U A ( j  ture shows that total crop acreage is about

■ the same as last year, and only about 5%
below the average for the last 10 years. 

Cotton acreage is a little above that of last year, but is 28% below the 10-year 
average. The situation with respect to tobacco is just the reverse, a 29% decrease 
from the large acreage of last year, but only a 14% drop from the 10-year average. 
Large percentage increases in acreage are shown for flax, barley, peanuts, soybeans, 
and cowpeas. While these all are minor crops, their aggregate acreage is rather 
large, and soybeans, which have been making phenomenal gains in recent years, 
are fast becoming a major crop.

The yields indicated are a little above average, so that total crop production 
should compare favorably with former years. Following a late spring, crops have 
made rapid progress, with ample moisture in most sections. In the lower Missis
sippi Valley, excessive rains damaged crops considerably, but favorable weather 
returned and prospects are good in this section also.

To complete the picture, crop prices must be considered, and here again the 
situation appears favorable. Prices of crops on the farm are above those of a 
year ago with few exceptions. Livestock prices have strengthened recently, so 
that total farm income may well be above that of last year. For the farmer to 
realize on his crops, it is important that the prices hold until he markets them. 
Many factors, national and international, may enter to influence the price situation. 
The international situation is unpredictable, being subject to possibilities of rapid 
and violent change. The national picture appears more stable, although likely 
to be influenced to some extent at least by the international situation. Industrial 
activity should be maintained at a good level due to the preparedness program 
getting under way and supplementing normal business. This should mean good 
demand for farm products, and move them at fair prices. The loan programs, 
crop insurance, soil conservation payments, and other agricultural programs of the 
government will add their important shares in helping farm income.

On the Whole, a Good Agricultural Year

Thus with crop production and prices at favorable levels, there is reason to look 
forward to a good agricultural year. It will not be a bonanza year, but probably 
a good one, with production in the case of most crops more in line with actual 
consumption needs than in some years in the past. There are still many problems 
facing agriculture which will have to be solved, but these probably are not going 
to affect the picture enough to bother most farmers during the immediate future.

The loss of export markets will add to stocks of cotton and tobacco on hand, and 
apple growers will have to dispose of a crop fortunately somewhat lower than

2 7
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last year’s with little prospect of much foreign buying. The tobacco and apple 
problems appear to be the most immediately important, but early tobacco markets 
have been holding up well. Apple growers undoubtedly will have to dispose of 
a larger part of their crop through the canner, which, although not as attractive 
as the fresh market, moves the crop quickly and with less trouble.

It would appear as though an appraisal of the agricultural situation thus war
rants a moderately optimistic view of the coming year, which should be accom
panied by thought for the future, with the realization that the problems involved 
must be faced and cannot be indefinitely postponed into the future.

After carefully surveying the world situation 
with respect to supplies of potash, the U. S. De
partment of the Interior finds that there is no 
danger of a potash shortage in this country. 
Our domestic industry has developed to the 
point of production where, with its self-imposed 

embargo on exports, coupled with what imported stocks are available, it can fully 
meet our potash needs.

For those who may have wondered what effect the present war in Europe is 
having on potash supplies essential to American agriculture, this is good news. 
It is contained in a new information circular I. C. 7117 “Potash Situation” of the 
U. S. Department of the Interior.

According to the circular, as potash is more necessary to the agricultural economy 
of the United States now than ever before, it is gratifying to find that the virtual 
stoppage of imports from Europe in late 1939 caused none of the anxious fore
boding that gripped American farmers in 1914. For long decades prior to 1914 
this country, in common with the rest of the world, depended upon European 
potash, but today our expanded needs can be met from domestic sources.

Therefore, whatever the turn of events in Europe, American agriculture is 
assured of adequate supplies of this essential plant food. Realization of the need 
for potash in many sections of the United States where it was not previously 
considered necessary has grown rapidly during the past few years and will con
tinue to grow as these soils are farmed longer and more soils are tested for avail
able potash. In maintaining the fertility of American soils and supporting the 
most efficient use of fertilizers, there need be no curtailment in official recom
mendation or grower use of potash wherever it has been shown advantageous and 
profitable.

TH E government is spending billions for defense against the possibility of 
alien enemies, but protection from the evergrowing enemies within our 

borders, the destroyers of soil, has been inadequate. In one case we act vigorously 
because propaganda stirs our imagination, while in the other we neglect real 
menaces, because few laymen visualize or understand them—J. K. Newman, 
A New National Enterprise, November 1939.

The Potash 
Situation



Thi» 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 BETTER 
CROPS WITH PLANT FOOD would provide a complete index covering all publications from these 
sources on the particular subjects named.

Fertilizers

New Hampshire Experiment Station 
Bulletin 320, entitled, “Pasture Top- 
Dressing in New Hampshire,” by F. S. 
Prince, G. P. Percival, P. T . Blood, and 
P. N. Scripture, summarizes the experi
mental results obtained for a number 
of years by top-dressing fertilizers and 
lime on old pasture sods. As an aver
age, $1 invested in fertilizers used for 
the pastures under test brought in about 
$2 worth of feed. Such a return, ac
cording to the authors, appears to war
rant the use of this method of improv
ing the income on dairy farms. Kind 
of soil, rate of application, and the 
choice of materials are factors that will 
influence the economy of fertilizer 
usage.

One ton of lime per acre every 5 or 
8 years, 200-300 pounds of 47% or 500- 
700 pounds of 20% superphosphate 
every 3rd or 4th year, 100-200 pounds 
of 60% muriate of potash every 3rd or 
4th year or in divided applications, and 
150-250 pounds of some nitrogen car
rier annually are considered reasonable 
amounts of materials to apply. If com
plete fertilizers are to be used, annual 
applications are preferable in amounts 
approximating 200 to 400 pounds of an 
8-16-16 fertilizer, or if less nitrogen is 
required similar amounts of 4-16-20 
may be used.

It is suggested that farmers who do 
not have suitable pasture soils for im
provement or those whose acreage is 
limited will need to practice other 
methods to get more summer roughage. 
Pasturing rotation fields, reseeding till
able pastures, the use of annual crops

for pasture, and utilizing grasses and 
legumes for silage are tested methods 
which may be adopted as individual 
conditions warrant.

"Fertilizers for Various Crops,” Agr. Sup
plies Bd., Ottawa, Can., War-time Production 
Series, Sp. Pamphlet, No. 25.

",Fertilizing for Hybrid Corn, Some 1938 
Results,” Agr. Exp. Sta., Urbana, 111., AG678, 
Apr. 1939, A. L. Lang.

"Fertility Balance, A Simple Method of 
Computing the Approximate Income and 
Outgo of Essential Plant Food Nutrients on 
Rotation Crop Land Under Any Plan o f Farm 
Management,” Agr. Ext. Serv., Lafayette, Ind., 
Ext. Bui. 244, Feb. 1940, Frank H. Demaree.

"The Farm as a Unit ” Agr. Ext. Serv., 
University, La., Ext. Cir. 199, fan. 1940, 
Wm. L. Roark,

"Neutral Versus Acid Fertilizer," Agr. Exp. 
Sta., State College, Miss., Bui. 338, Feb. 1940, 
J. L. Anthony, John Pitner, and Clarence 
Dorman.

"Comparative Values o f Green Manures and 
Nitrate o f Soda as Measured by the Growth 
o f Small Grains,” Agr. Exp. Sta., New Bruns- 
wic\, N. J., Bui. 677, Apr. 1940, A. W. Blair 
and A. L. Prince.

"Fertilizer Experiments with Tomatoes, 
1919-39,” Agr. Exp. Sta., State College, Pa., 
Bui. 393, Apr. 1940, Warren B. Mack, G. /• 
Stout, and E. M. Rahn.

"Cotton Fertilizer Practices in Tennessee," 
Agr. Exp. Sta., Knoxville, Tenn., Rural Res. 
Series, Monograph No. 98, Nov. 20, 1939, 
Charles E. Allred and Benjamin D. Raskopf.

Soils
Technical Bulletin 341, entitled “Dis

tribution of Macro and Micro Elements 
in Some Soils of Peninsular Florida,” 
by L. H. Rogers, O. E. Gall, L. W. 
Gaddum, and R. M. Barnette, contains 
interesting and instructive information 
on the chemistry of Florida soils. In 
this work samples from 89 cultivated 
and 43 virgin soils were utilized. In 
the investigation reported, macro ele
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ments are arbitrarily defined as those 
elements which were determined chemi
cally and micro elements those deter
mined spectrographically. Soils were 
analyzed chemically for nitrogen, cal
cium, magnesium, potassium, iron, 
aluminum, phosphorus, and insoluble 
matter (sand and silica). Analyses for 
27 micro elements were made, these 
including copper, boron, zinc, manga
nese, arsenic, antimony, bismuth, etc.

Of the elements studied none showed 
as retentive properties as did phos
phorus. In all cultivated soils there 
was found an increased percentage of 
phosphorus over that found in the 
corresponding virgin soil. Most soil 
samples were low in calcium, magne
sium, and postassium. The micro ele
ments were detected more consistently 
in the soils having poor drainage. The 
proportions of micro elements occurring 
in soils having poor drainage were also, 
as a rule, greater than or equal to the 
proportions of micro elements occurring 
in soils having good drainage, accord
ing to the authors.

"Tobacco Soils and Fertilizers,” Dept, of 
Agr., Exp. Farms Serv., Ottawa, Ont., Can., 
Pub. 703, Cir. 167, April 1940.

“Peat and Swamp Muck, for Soil Improve
ment in Connecticut,” Agr. Exp. Sta., New 
Haven, Conn., Cir. 142, May 1940, M. F. 
Morgan.

“The Comparative Effects o f Soils, Ferti
lizers and Systems of Soil Treatment on Crop 
Yields," Agr. Ext. Serv., Urbana, III., AG695, 
June 1939, F. C. Bauer.

‘‘Making the Soil Building Practices o f the 
Agricultural Conservation Program More Ef
fective,” Agr. Ext. Serv., Lafayette, Ind., Ext. 
Bui. 245, Apr. 1940, Russell Shipman, M. O. 
Pence, T. E. Shaw, and Monroe McCown.

‘‘Contour Farming for Soil and Water Con
servation,” Agr. Ext. Serv., Ames, Iowa, Bui. 
P ll ,  April 1940, C. H. Van Vlack and L. E. 
Clapp.

‘‘A Key to Massachusetts Soils," Agr. Ext. 
Serv., Amherst, Mass., Sp. Cir. 64, June 1940, 
A. B. Beaumont.

‘‘The Effect of 1936 Flood Deposits on 
Vermont Farm Lands,” Agr. Exp. Sta., Bur
lington, Vt., Bui. 445, Mar. 1939, D. E. 
Dunklee and A. R. Midgley.

‘‘Soil Building Practices for Wisconsin 
under the 1940 Agricultural Conservation 
Program,” Agr. Ext. Serv., Madison, Wis., 
Sp. Cir., Feb. 1940.

‘‘A Survey and Discussion o f Lysimeters 
and a Bibliography on Their Construction and

Performance,” U. S. D. A., Washington, D. C., 
Misc. Pub. 372, May 1940, Helmut Kohnkc, 
F. R. Dreibelbis, and J. M. Davidson.

‘‘Soil Survey, Otsego County, New Y o r k , "  

U. S. D. A., Washington, D. C., Series 1934, 
No. 17, Feb. 1940, W. E. Tharp, Clarence 
Lounsbury, W. W. Reitz, C. H. Diebold, 
A. /. Bauer, and D. F. Kinsman.

‘‘Soil Survey, Major County, Oklahoma," 
U .S. D. A., Washington, D. C., Series 1936, 
No. 2, Mar. 1940, W. H. Buckhannan, O. H. 
Brensing, and C. F. Fisher.

"Soil Survey, Albemarle County, Virginia,” 
U. S. D. A., Washington, D. C., Series 1935, 
No. 14, Mar. 1940, R. E. Devereux, B. H. 
Williams, and Edward Shulkcum.

Crops
f  “Control of Blackfire of Tobacco in 
Western Kentucky”, is the title of Ken
tucky Agricultural Experiment Station 
Bulletin 399, by E. M. Johnson and 
W. D. Valleau. In the discussion, 
“blackfire” is the term used in describ
ing the late-season spotting of tobacco 
which occurs after topping and sucker- 
ing. The disease is characterized by 
the presence on the leaves of dead, 
brown, zonate spots of various shapes, 
one-quarter to several inches in diam
eter. The spotting is caused by a 
combination of wet weather, low soil 
fertility, and infection with either Bac
terium tabacum or Bacterium angu- 
latum. Losses as great as 50% on many 
farms are caused by the leaf spot dis
eases, depending on the amount of 
rainfall, but some loss occurs every year 
even when rainfall is below normal.

Bordeaux treatment should always be 
used in tobacco beds because it is easy 
to apply and is almost certain to pro
duce plants free from wildfire and 
angular leaf spot. Common observa
tion has shown that early-maturing to
bacco plants topped low (10-12 leaves) 
are more susceptible to blackfire injury 
than those topped high (16-20 leaves). 
Some dark-tobacco growers contend, 
according to the authors, that dark to
bacco topped higher than 12 leaves will 
not cure with sufficient body, which is 
probably true for most dark-tobacco 
soils as they are managed. With proper 
soil management, heavy manuring and 
fertilization, the height of topping can 
be increased over that now commonly
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employed, with resultant higher yields 
and freedom from blackfire. The soil 
should contain liberal quantities of 
available phosphorus, nitrogen, and po
tassium. An actual or partial deficiency 
of potash has been recognized as one 
of the causes of susceptibility to destruc
tive leaf diseases.

The survey of tobaco soils reported 
proves that very few fields in which 
tobacco is grown contain sufficient avail
able nutrients to produce a satisfactory 
crop. In western Kentucky where 
blackfire damage is high, tests show 
that more than 80% of the fields are 
too low in phosphorus and potassium 
for favorable growth of tobacco. This 
condition, especially the low potassium 
content, increases the susceptibility of 
plants to injury. A combination of 
Bordeaux treatment of plant beds and 
the best soil practices, as discussed in 
the bulletin, must be followed if high 
yields of relatively disease free, high- 
quality tobacco are to be obtained.

"4-H Club Manual in Cotton Production 
Agr. Ext. Serv., Fayetteville, Ark.., Ext. Cir. 
160, Feb. 1940, C. A. Vines.

"Effects o f Inbreeding Cotton With Special 
Reference to Staple Length and Lint Percent
age," Agr. Exp. Sta., Fayetteville, Ark.., Pul- 
387, Mar. 1940, L. M. Humphrey.

"The Production of Strawberries in Cali
fornia," Agr. Ext. Serv., Berkeley, Calif., Cir. 
113, Dec. 1939, Harold E. Thomas.

"Improved Pasture Crops and Pasture Prac
tices for Central Alberta," Dept, o f Agr., Exp. 
Farms Serv., Lacombe, Alberta, Can., Pub. 
693, Farmers’ Bui. 93, Mar. 1940, F. H. Reed 
and G. E. Delong.

"The Vegetable Garden," Dept, of Agr., 
Exp. Farms Serv., Ottawa, Can., Pub. 684, 
Farmers’ Bui. 91, Mar. 1940, W. S. Blair, and 
T. F. Ritchie.

"Field Roots in Canada," Dept, o f Agr., 
Exp. Farms Serv., Ottawa, Can., Pub. 672, 
Farmers’ Bui. 88, Feb. 1940.

"Diseases o f Tobacco in Canada," Dept, of 
Agr., Ottawa, Can., Pub. 667, Farmers’ Bui. 
85, Mar. 1940, G. H. Berkeley and L. W. 
Koch.

"Results of Experiments for the Years 1931 
to 1938,” Dept, o f Agr., Exp. Farms Serv., 
Ottawa, Can.

"Diseases of Swede Turnips," Agr. Supplies 
Board, Ottawa, Can., War-time Production 
Series, Sp. Pam. No. 24, 1940.

"Latest Information on Production o f Can
ning Tomatoes," Ont. Agr. Col., Guelph, Ont., 
Ext. Cir. 52, Feb. 1940.

"Report o f the Department o f Agriculture, 
Province o f Nova Scotia, for the Year Ended 
Nov. 30, 1939," Dept, o f Agr., Halifax, Nova 
Scotia, Can., 1940.

"Orchard Management in Colorado," Agr. 
Exp. Sta., Fort Collins, Colo., Bui. 458, Jan. 
1940, E. P. Sandsten, F. M. Green, and L. R. 
Bryant.

"Tobacco Substation at Windsor Report for 
1939," Agr. Exp. Sta., New Haven, Conn., 
Bui. 433, Mar. 1940, P. f. Anderson, T. R. 
Swanback, and O. E. Street.

"Annual Report for the Fiscal Year Ending 
June 30, 1939," Agr. Exp. Sta., Gainesville, 
Fla.

"Seasonal Occurrence o f Tomato Diseases in 
Florida," Agr. Exp. Sta., Gainesville, Fla., 
Bui. 345, June 1940, George F. Weber and 
David G. A. Kelbert.

"Pastures for Georgia," Agr. Ext. Serv., 
Athens, Ga., Bui. 457, Feb. 1940, E. D. 
Alexander.

"Getting Better Stands o f Legumes and 
Grasses for Soil Conservation," Agr. Ext. Serv., 
Urbana, III., AG792, Feb. 1940, E. D. Walker 
and J. C. Hackjieman.

"Sweet-corn Hybrids for Canning and Mar
ket," Agr. Ext. Serv., Urbana, 111., Cir. 504, 
May 1940, W. A. Huelsen.

"Peony Studies," Agr. Exp. Sta., Lafayette, 
Ind., Bui. 444, April 1940, E. R. Honeywell, 
F. C. Gaylord, and K. I. Fawcett.

"Sudan Grass," Agr. Ext. Serv., Lafayette, 
Ind., Leaf. 188, Apr. 1940, R. R. Mulvey.

"Essentials o f Alfalfa Production," Agr. 
Ext. Serv., Lafayette, Ind., Ext. Bui. 242, 
July 1939, M. O. Pence.

"Pruning Fruit Trees," Agr. Ext. Serv., 
Ames, Iowa, Bui. P10, April 1940, S. W. 
Edgecombe.

"Potato Project for 4-H Club Members," 
Agr. Ext. Serv., Lexington, Ky., Cir. 100, Dec. 
1939, John S. Gardner.

"Fifty-second Annual Report, University of 
Kentucky Agricultural Experiment Station, 
for the Year 1939, Part 1, Report o f the 
Director," Agr. Exp. Sta., Lexington, Ky.

"Cotton Growing for 4-H Club Members," 
Agr. Ext. Serv., University, La., Ext. Cir. 160, 
Mar. 1939, R. A. Wasson.

"Report o f Progress for Year Ending lune 
30, 1939," Agr. Exp. Sta., Orono, Me., Btd. 
397, June 1939.

"The McIntosh Drop," Agr. Exp. Sta., Am
herst, Mass., Bui. 372, May 1940, Lawrence 
Southwick•

"Growing Raspberries for Home Use," Agr. 
Ext. Serv., Univ. Farm, St. Paul, Minn., Ext. 
Bui. 206, Jan. 1940, E. M. Hunt.

"Growing Tree Fruits on the Farm," Agr. 
Ext. Serv., Univ. Farm, St. Paul, Minn., Ext. 
Bui. 205, Dec. 1939, E. M. Hunt.

"Corn Varieties in Mississippi," Agr. Exp. 
Sta., Miss. State College, State College, Miss., 
Bui. 339, Mar. 1940, C. R. Owen.
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"Growing Gooseberries and Currants,” Agr. 
Exp. Sta., Columbia, Mo., Cir. 208, June 
1940, H. G. Swartwout.

"Legumes, Grasses, and Cereal Crops for 
Silage," Agr. Exp. Sta., Columbia, Mo., Cir. 
209, June 1940, A. C. Ragsdale and H. A. 
Herman.

"Organization for Agricultural Research and 
Problems under Investigation, Forty-fifth An
nual Report o f the Montana Agricultural Ex
periment Station, July 1, 1937 to June 30,
1938," Agr. Exp. Sta., Bozeman, Mont., Clyde 
McKee.

"Buffalo Grass for Lawns," Agr. Exp. Sta., 
Lincoln, Nebr., Cir. 63, May 1940, E. F. 
Frolik and F. D. Keim.

"Vegetative Composition and Grazing Ca
pacity o f a Typical Area o f Nebraska Sandhill 
Range Land," Agr. Exp. Sta., Lincoln, Nebr., 
Res. Bui. 117, A. L. Frolik, and W. O. Shep
herd.

"B, Its Use As a Growth Regulating Sub
stance for Green Plants," Agr. Exp. Sta., New 
Brunswick, N. J., Cir. 399, Apr. 1940, John 
W. Shive.

"Fifty-second Annual Report, 1939, Cornell 
University Agricultural Experiment Station, 
New York State College o f Agriculture at 
Cornell University," Agr. Exp. Sta., Ithaca, 
N. Y., 1939.

"Forest-site Quality Studies in the Adiron
dack! • 1- Tree Growth as Related to Soil
Morphology," Cornell Univ. Agr. Exp. Sta., 
Ithaca, N. Y., Memoir 229, Feb. 1940, Roy 
L. Donahue.

"1939 Report Cotton Variety Tests in Okla
homa,” Agr. Exp. Sta., Stillwater, Okla., Cir. 
87, Mar. 1940.

"The 'Why' o f Wheat Improvement," Agr. 
Exp. Sta., Stillwater, Okla., Exp. Sta. Cir. 90, 
May 1940, Frederic T. Dines.

"After Harvest Care o f Strawberry Plants," 
Agr. Ext. Serv., Corvallis, Oreg., Ext. Cir. 
328, June 1939, O. T. McWhorter and Wm. F. 
Cyrus.

"Gladiolus Culture," Agr. Ext. Serv., Cor
vallis, Oreg., Ext. Cir. 329, June 1939, W. P. 
Duruz.

"Growing Early Vegetable Plants Under 
Glass,” Agr. Ext. Serv., Corvallis, Oreg., Ext. 
Cir. 342, Jan. 1940, A. G. B. Bouquet.

"Sweet Corn Growing and Marketing,” Agr. 
Ext. Serv., Corvallis, Oreg., Ext. Cir. 344, Jan. 
1940, A. G. B. Bouquet.

"Growing Cannery Beets’’ Agr. Ext. Serv., 
Corvallis, Oreg., Ext. Cir. 345, Jan. 1940, 
Ai 'G. B. Bouquet.

"Growing and Marketing Green Peas," Agr. 
Ext. Serv., Corvallis, Oreg., Ext. Cir. 347, Jan. 
1940, A. G. B. Bouquet.

"Annual Report for the Fiscal Year 1938-
1939," Agr. Exp. Sta., Rio Piedras, P. R., 1939. 

"Soybean Varieties for Hay and Grain,"
Agr. Exp. Sta., Kingston, R. L, Bui. 271, Aug. 
1939, T. E. Odland and G. F. Lea.

"Early Cabbage Experiments," Agr. Exp. 
Sta., Kingston, R. 1., Bui. 272, Aug. 1939,
F. K. Crandall.

"Peanuts for Profit" Agr. Ext. Serv., Clem- 
son, S. C., Ext. Cir., Mar. 1940, H. A. Woodle.

"Profitable Cotton Production under Boll 
Weevil Conditions," Agr. Ext. Serv., Clem son, 
S. C., Cir. 180, Jan. 1940.

"Fifty-first Annual Report, 1938," Agr. Exp. 
Sta., Knoxville, Tenn., 1939.

"Conservation and Use o f Manure on Ten
nessee Farms,” Agr. Ext. Serv., Knoxville, 
Tenn., Pub. 234, Apr. 1940, H. E. Hendricks.

"Steps in Growing Sudan Grass,” Agr. Ext. 
Serv., College Station, Tex., C-154, 1940.

"Information for Virginia Fruit Growers 
1940," Agr. Ext. Serv., Blacksburg, Va., Bui. 
131, Jan. 1940.

"Grass Silage,” Agr. Ext. Serv., Madison, 
Wis., Cir. 299, May 1940, G. Bohstedt, W. H. 
Peterson, and F. W. Duffee.

"Hybrid Corn Adaptation Trials in Wyo
ming in 1939," Agr. Exp. Sta., Laramie, Wyo., 
Bui. 236, Apr. 1940, William A. Riedl.

"Forty-ninth Annual Report o f the Univer
sity o f Wyoming Agricultural Experiment Sta
tion," Laramie, Wyo.

"Twenty-five Years o f Extension Work 
Under the Act o f May 8, 1914,” U. S. D. A., 
Washington, D. C., Ext. Serv. Cir. 310, May 
1939, C. W. Warburton.

"Publications o f the Extension Service 
United States Department o f Agriculture," 
U. S. D. A., Washington, D. C., Ext. Serv. 
Cir. 323, Jan. 1940.

"A Study o f Methods in Barley Breeding," 
U. S. D. A., Washington, D. C., Tech. Bui. 
720, Feb. 1940, H. V. Harlan, M. L. Martini, 
Harland Stevens.

",Physiological Studies o f Jerusalem—Arti
choke Tubers With Special Reference to the 
Rest Period,” U. S. D. A., Washington, D. C., 
Tech. Bui. 657, Nov. 1939, Clarence E. 
Steinbauer.

"Growing Barley for Malt and Feed,” 
U. S. D. A., Washington, D. C., Farmers’ Pub. 
1732, Jan. 1940, H. V. Harlan and G. A. 
Wiebe.

"Workers in Subjects Pertaining to Agri
culture in Land-grant Colleges and Experiment 
Stations, 1939-40," U. S. D. A., Washington, 
D. C., Misc. Pub. 378, Apr. 1940.

Economics
f  According to Special Publication No. 
173, “Commercial Fertilizers Agricul
tural Minerals for 1939,” published by 
the Bureau of Chemistry, State of Cali
fornia, the fertilizer industry in that 
State has enjoyed a rather steady 
growth for the past 3 decades. The 
tonnage increased from about 45,000 
tons in 1910 to a peak of 232,795 tons in 
1937. In 1938 the tonnage declined to



Aug.-Sept. 1940 33

208,353 tons but increased again in 1939 
to 218,523 tons. In California the sale 
of materials represents a very large 
share of the total business. Of die total 
of 218,523 tons sold in 1939, 61,519 tons 
were in form; of mixed goods and the 
balance was materials, the leading mate
rial being sulphate of ammonia with 
66,364 tons. Between 1938 and 1939 
the tonnage of mixed goods has not held 
its own as compared to the other mate
rials. The total volume of business 
increased about 10,000 tons between 
1938 and 1939, but the sales of mixed 
fertilizers declined a little better than 
5,000 tons. The sale of potash salts 
reached a peak of 2,492 tons in 1939.

 ̂ Especially interesting to the fertilizer 
industry is Purdue University Agricul
tural Experiment Station Bulletin No. 
442 entitled, “Economic Considerations 
in Growing Canning Factory Tomatoes 
in Northwestern Indiana." This is a 
joint contribution from the Departments 
of Farm Management and Horticulture, 
and authors Marvin G. Smith and Lynn 
Robertson have analyzed 207 records 
obtained in Lake and Porter Counties 
in Indiana, with reference to harvesting, 
marketing costs, effect of yields on 
profits and costs, influences of fertilizers, 
and other factors in the production of 
tomatoes.

It was discovered that the harvesting 
and marketing costs varied with yield, 
but that growing costs varied consider
ably from one farm to another, and the 
amount of fertilizer, manure, and labor 
used varied rather widely. The aver
age yield ranged from .6 ton per acre 
in 1934 to 7.6 tons per acre in 1937, but 
nearly every year some growers got very 
low yields and some got very good 
yields. It was noted that the yields prob
ably are the most influential item affect
ing net returns of tomato production. 
The light-colored upland soils produced 
about two-thirds as many tomatoes per 
acre as the dark upland soils, and net 
returns on the darker soils were higher 
than on the light soils. Best yields were 
obtained, as a rule, when the tomatoes 
followed legume, hay, or pasture crops.

With respect to the fertilizer prac
tices on these farms, it was noted that 
an average of $4.18 spent for fertilizer 
returned the greatest profit, and that on 
the average it was better than the high 
fertilizer expenditure and much better 
than low fertilizer expenditure. The 
rate of application varied on the indi
vidual farms from 100 to 800 pounds 
per acre. In 1934-35-38 the most com
mon analysis used was 2-12-6, and in 
1936 and 37 the most common analysis 
was 3-12-12. Other analyses used rather 
commonly were 0-12-12 and 20 per cent 
superphosphate, and it was the general 
opinion of the growers that fertilizers 
high in phosphate and potash and low 
in nitrogen were most desirable for to
matoes in this particular section.

Methods of application of the fertili
zer varied somewhat, but most of the 
fertilizer was applied with the setter or 
corn planter in strips along the row. 
However, some growers applied it by 
hand at the hill, and others used the 
grain drill. The profit per acre on the 
farms using a comparatively small 
amount of fertilizer (an average of 
$2.02 per acre with 2.1 tons of manure) 
was $5.66, and the rate per hour of man 
labor expended was 33^, whereas on 
the farms using a moderate amount of 
fertilizer ($4.18 per acre, with 1.9 tons 
of manure), the profit per acre was 
$ 10.20 and the return per hour of man 
labor was 38ff.

The higher fertilizer applications 
were not as successful as the moderate 
amounts, but it was noted that part of 
this was due to the fact that they had a 
very dry year in 1934, which threw the 
averages off somewhat and tended to 
show up the high fertilizer farmers to a 
disadvantage. This, of course, is one of 
the difficulties of simple averages in 
dealing with fertilizer application; the 
fertilizer used is not correlated with 
soil requirements or other factors essen
tial to its successful use. There were 
undoubtedly farmers who used large 
amounts of fertilizer and obtained high 
profits, and probably some who used 
smaller amounts with good profit. This 
bulletin certainly presents some inter
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esting figures and facts and is well 
worth the study of both the fertilizer 
industry and the tomato growers.

"The Wholesale Marketing of fresh  Fruits 
and Vegetables in the City o f Toronto,” Dept, 
of Agr., Ottawa, Can., Pub. 673, Tech. Bui. 
23, Feb. 1940, W. F. Chown and W. C. 
Hopper.

"The Fertilizer Trade in Canada, July 1,
1938—June 30, 1939,” Dept, o f Trade and 
Commerce, Dom. Bu. o f Statis., Ottawa, Can., 
99586-2, 1940.

"Seasonal Market Variations and Their Im
portance to Iowa Farmers,” Agr. Ext. Serv., 
Ames, Iowa, Bui. P5, Mar. 1940, Eugene Ham
ilton.

"Balanced Agriculture in a Democracy,” 
Agr. Ext. Serv., University, La., Ext. Cir. 201, 
Feb. 1940, J. W. Bateman.

"Type of Farming and Ranching Areas in 
New Mexico, Part 11,” Agr. Exp. Sta., State 
College, N. Mex., Bui. 267, Dec. 1939, P. W. 
Cocker ill, Byron Hunter, and H. B. Pingrey.

"Handling and Shipping Lettuce in New 
York," Cornell Univ. Agr. Exp. Sta., Ithaca, 
N. Y., Bui. 732, May 1940, Hans Platenius.

"Ohio Agricultural Statistics, 1938,” Agr. 
Exp. Sta., Wooster, Ohio, Bui. 612, Mar. 1940, 
Glenn S. Ray, Oakley M. Frost, and P. P. 
Wallrabenstein.

"Adjusting Farm Management to Changing 
Economic Situations," Agr. Exp. Sta., Kings
ton, R. 1., Bui. 274, Aug. 1939, J. L. Tennant.

"The Possibilities o f Potato Growing as a 
Source o f Vermont Farm Income,” Agr. Ext. 
Serv., Burlington, Vt., Cir. 102, Apr. 1940, 
Hermon I. Miller.

"The Farm Lease and the Rental Contract,” 
Agr. Ext. Serv., Madison, Wis., Cir. 303, May 
1940, B. H. Hibbard and P. E. McNall.

"1940 Agricultural Conservation Program 
for Upshur County, West Virginia," U. S. D. A., 
AAA, Washington, D. C., ECR-406, Mar. 
1940.

"Farm Production, Farm Disposition, and 
Value o f Principal Field Crops 1937-1939,” 
U. S. D. A., Washington, D. C., Apr. 1940.

"Farm Production, Farm Disposition, and 
Value o f Certain Fruit and Nut Crops 1937-
1939," U. S. D. A., Washington, D. C., May
1940.

"Agricultural Relief Measures Relating to 
the Raising of Farm Prices, 74th Congress, 
January 3,1935 to June 20, 1936," U. S. D. A., 
Washington, D. C., April 1940, Agr. Ec. Bib. 
84, Marion E. Wheeler and Mary G. Lacy.

"Land Classification, a Selected Bibliog
raphy,” U. S. D. A., Washington, D. C., Agr.

Saleslady: “Now, madam, this is the 
best hat in the shop.”

Customer: “I know it is, but I’d like 
a change. That’s my old one.”

Ec. Bib. 83, Mar. 1940, Orval E. Good sell 
and Walter M. Rudolph.

"Car-lot Shipments o f Fruits and Vegetables 
by Commodities, States and Months (Including 
Boat Shipments Reduced to Car-lot Equiva
lents), Calendar Year 1939,” U. S. D. A., 
Washington, D. C., Mar. 1940.

"New Mexico Handbook," V. S. D. A., 
AAA, Washington, D. C., 40-N. Mex.-l, Jan. 
1940.

",North Dakota Handbook,” U. S. D. A., 
AAA, Washington, D. C., 40-N. Dak.-l, Jan. 
1940.

"Oregon Handbook,” U- S. D. A., AAA, 
Washington, D. C., 40-Oreg.-1, Jan. 1940.

"Utah Handbook," U- S. D. A., AAA, Wash
ington, D. C., 40-Utah-l, Dec. 1939.

“ Washington H andbook" U • S. D. A., AAA, 
Washington, D. C., 40-Wash.-l, Dec. 1939.

"Wyoming Handbook,” U- S. D. A., AAA, 
Washington, D. C., 40-Wyo.-1, Jan. 1940.

"1940 Range Conservation Program Bulle
tin,” U. S. D. A., AAA, Washington, D. C., 
RCP-1940, Sept. 28, 1939.

"1940 Range Conservation Program,” U. S. 
D. A., AAA, Washington, D. C., NCR-451, 
Jan. 2, 1940.

"Analysis of the Present Program of Re
search in the Economics o f Soil Conservation 
and Suggestions for Its Improvement," U. S. 
D. A., Washington, D. C., Mar. 1940, Neil W. 
Johnson.

"Income Parity for Agriculture, Part 1.— 
Farm Income, Section 11.—Income from Po
tatoes, Calendar Years 1910-38,” U. S. D. A., 
AAA, Washington, D. C., Mar. 1940.

"The Peanut Industry, A Selected List of 
References on the Economic Aspects o f the 
Industry, 1920-1939,” U. S. D. A., Washing
ton, D. C., Agr. Ec. Bib. 80, Nov. 1939.

"Seven New Peaches and a New Plum for 
the Western States’’ U. S. D. A., Washington,
D. C„ Cir. 552, Feb. 1940, W. F. Wight.

"Care o f Ornamental Trees and Shrubs," 
U. S. D. A., Washington, D. C., Farmers' Bui. 
1826, Nov. 1939, Furman Lloyd Mulford.

"Kudzu for Erosion Control in the South
east,” U. S. D. A., Washington, D. C., Farm
ers’ Bui. 1840, Dec. 1939, R. Y. Bailey.

"Potato Production in the Western States," 
U. S. D. A., Washington, D. C„ Farmers’ Bui. 
1843, Mar. 1940, W. C. Edmundson.

"Comparative Susceptibility of Crop Plants 
to Sodium Chlorate Injury!’ U. S. D. A., 
Washington, D. C., Tech. Bui. 648, Jan. 1940, 
Annie M. Hurd-Karrer.

"Alfalfa Experiments at Stoneville, Miss., 
1935-37,” U. S. D. A., Washington, D. C.. 
Tech. Bui. 701, Nov. 1939, Paul R. Henson 
and H. L. Westover.

He: “The doctor says bathing alone 
will not keep you healthy.”

She: “Oh yeah! Well, just the same, 
I’ll continue to bathe alone.”
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Die Ernahrung der Pflanze, 
Vol. 36, No. 3, March 1940

T h e  M e ta b o lic  P h y s io lo g ic a l  S tu d y  
o f  M in e r a l  S a l t  D e f i c ie n c y  w ith  
O n e -C e lle d  A lg a e . By A . Pirson, 
Berlin, Germany.

Much fundamental information on 
the mechanics of metabolic processes of 
higher plants has been gained by study
ing similar activities in one or few- 
celled Algae. The simplicity of such 
organisms and the ease of controlling 
surrounding conditions and of studying 
their reactions, but at the same time the 
fundamental similarity of their life 
processes to higher organisms, make 
them well-suited for such work. The 
author therefore decided to use the one- 
celled Alga Chlorella to study the 
action of certain salts on the life pro
cesses of green plants. In this way the 
difficulty of obtaining information on 
the functions performed by elements 
such as iron or potassium not entering 
into compounds that are an integral part 
of the cell might be partially overcome 
by the possibility of making direct ob
servations on the entire organism grown 
under carefully controlled conditions. 
The main differences of Chlorella from 
higher plants are their ability to grow 
on little or no calcium and to produce 
chlorophyll in the absence of light.

Ingenious apparatus for growing the 
organisms in pure condition and for 
controlling their environment are 
described. If the potassium in the 
nutrient medium was reduced by re
placement with sodium, assimilative 
capacity, productivity, and chlorophyll 
content all decreased. Significant, how
ever, was the greater decrease in assimi

lative capacity than in chlorophyll con
tent. It was concluded from this that 
the photosynthetic capacity of the cells 
is reduced when potassium is deficient, 
not because of a decrease in chlorophyll, 
but due to an unknown factor inter
fering with the efficiency of the chloro
phyll under these conditions.

Further indication of this was shown 
where the organisms were grown at 
three levels of potassium deficiency. 
When potassium salts were added to 
these cultures, assimilation by the cells 
increased remarkably fast, too quickly, 
in the opinion of the author, to permit 
it to be ascribed to increased cell or 
chlorophyll production. Later increases 
in assimilation undoubtedly were due to 
these factors in part at least. It is be
lieved that this rapid action of potas
sium must be ascribed to its increasing 
the efficiency of the chlorophyll in 
some way. Sodium or lithium salts 
were not similarly effective.

Based on this work, the author gives 
as the progressive effects of increasing 
potassium deficiency on the Chlorella 
culture:, primary photosynthetic re
tardation; deficiency of synthetic sub
stances; disappearance of chlorophyll 
and protein; secondary photosynthetic 
retardation; photooxidation; irreversible 
disintegration. If potassium salts are 
added before the last stage has set in, 
the following reactions follow in order: 
primary stimulation in photosynthesis, 
independent of chlorophyll content; 
manufacture of new synthetic sub
stances; production of new chlorophyll 
and protein; resultant increase in photo
synthesis.

Similar series have been traced in 
potassium-deficient leaves, but in higher

35
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plants the; matter is complicated by the 
lack of potassium interfering with the 
movement of iron in the plants.

The influence of potassium is not 
concerned entirely with the supply of 
carbohydrates. If this were the case, 
supplying sugar to a plant such as 
Chlorella which can adapt itself to 
heterotrophic conditions, should repress 
potassium deficiency. This occurs to 
only a slight extent, leading to the as
sumption that other factors are in
volved, most likely nitrate reduction or 
protein synthesis. The relationship 
of potassium to photosynthetic activity 
is stressed, however, even though 
numerous other secondary factors may 
be involved.

The action of potassium in increas
ing the efficiency of chlorophyll could 
be duplicated by using rubidium or 
caesium, but not sodium or lithium. 
The production of chlorophyll was not 
possible with caesium, and less effective 
with rubidium, although it is possible 
to grow Chlorella with the complete 
substitution of rubidium for potassium. 
The mobilities of potassium, caesium, 
and rubidium ions in water are rather 
close together and higher than those of 
sodium and lithium, but it is not known 
whether this is the explanation for the 
former tending to act as a group in the 
nutrition of Chlorella.

To see whether the action of the 
alkali elements on the functioning of 
Chlorella was peculiar to them, similar 
work was conducted with nitrogen. 
Cultures that were deficient in nitrogen 
were given ammonium chloride. The 
assimilation did not increase, but de
creased, although chlorophyll content 
gradually increased. When potassium 
nitrate was added, the rapid increase in 
assimilation occurred as described be
fore for potassium. Since it is known 
that Chlorella can utilize ammonium 
nitrogen, its ineffectiveness in this 
case, in contrast to the effectiveness of 
potassium nitrate, would indicate that 
the action of increasing the efficiency of 
the cholorphyll is peculiar to potassium 
and to some extent to some of the 
other alkalies.

It was observed that nitrogen addi
tion caused an increased consumption of 
oxygen, while the addition of potassium 
had the opposite effect, when added to 
cultures deficient in each element re
spectively. This would indicate that 
addition of nitrogen causes a shortage 
of respiratory material, while potassium 
addition conserves the carbohydrates.

The author feels much more work 
along these lines is needed, and especi
ally more information on deficiency 
symptoms. He thinks that the action 
of the potassium on photosynthesis is 
due to a rapid physico-chemical reac
tion within the cell, possibly in the 
chloroplasts. It is considered significant 
that other work has shown that potas
sium tends to be localized in these 
bodies.

T h e  P otash C o n ten t  o f  M eadow

H ay fr o m  V arious S o ils  W it h  and

W it h o u t  F e r t il iz a t io n . By B.
Tac\e, Bremen, Germany.

Information on the mineral content 
of hay is considered important for the 
purpose of determining replacement of 
soil nutrients, for measuring the nu
trient needs of the soil, and for apprais
ing the mineral nutrient value of the 
forage. At the Peat Experiment Sta
tion in Bremen, samples of hay from 
various peat, muck and marsh soils 
have been analyzed, and the response of 
the crops to fertilization has been 
measured over a long period of years. 
In general it has been found that hays 
growing on these soils, and well fer
tilized, would contain about 2% K 20  
on an air-dry basis (15% H 20 ) .  From 
this finding, a general rule has been 
drawn up that for each ton of air-dry 
hay removed from the soil, 40 pounds 
of potash (K aO) should be returned 
to the soil in fertilizer.

The fertilizer experiments showed 
that when the hay contained less than 
2% potash, there was likelihood of pot
ash fertilization giving beneficial re
sponse. However, there were cases 
where good response was obtained from 
potash fertilization when the hay con
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tained more than this amount of potash, 
and in others, when the hay contained 
less than this amount, the response was 
not as great as might have been ex
pected. The value of 2% K aO there
fore should be used only as a general 
guide, and not followed too implicitly 
in the matter of potash fertilization. 
The use of this value in the matter of 
fertilizer replacement, to prevent soil 
deterioration in potash supply is felt 
to be fully justified, and the author 
says there need be no fear of decline 
in hay yields if 40 pounds of potash are 
returned to the soil for each ton of 
hay removed, provided of course, that 
phosphoric acid and other factors neces
sary for a good crop are provided.

R a m ie— A  N e w  G erm an  F ib e r  P l a n t ?
By K. Vieweg, Berlin, Germany.
Since Germany uses considerable fiber 

from the plant ramie, grown principally 
in Japan and southern Asia, an attempt 
was made to see whether it could be 
grown in Germany. Trials with the 
variety Boehmeria nivea, least exacting 
variety in its climatic requirements, 
were made in Baden, and later farther 
north. It was found that the plant 
would grow well in both places, al
though it was highly important that a 
protective covering of manure or some 
similar material be applied over the 
winter. When this was omitted, there 
was considerable winter injury which 
was apparent throughout the next sea
son.

The luxuriant and rapid growth of 
the plant indicated that it had a high 
nutrient requirement. A fall fertili
zation of approximately 1,000 pounds of 
13-9-25 per acre with a spring topdress- 
ing of 300 pounds of nitrate of soda was 
made and the growth compared to an 
area unfertilized. The plants with 
complete fertilizer produced more and 
longer canes, with some over 7 feet 
long. While the results of the trials 
were gratifying, it is recognized that the 
growing of ramie in Germany presents 
definite problems. Winter protection is 
one, and the fact that only one cutting 
a year can be made, compared to

several in the tropics, is another. When 
the demand for the fiber is great, how
ever, ramie does present a possibility of 
supplying some of the need.

R e su l t s  of  a M eadow  E x p e r im e n t  
C onducted  b y  t h e  D an ish  H eath  
S o c ie t y  for  M an y  Y ears on  P eat 
S o il .

Mixed meadows with different ferti
lizer treatments were harvested over a 
period of 8 years. Either phosphate or 
potash alone was not very effective in 
increasing yield, but both together 
tripled the hay yield when applied to 
unplowed land, and about quadrupled 
the yield when applied to plowed land. 
Nitrogen and lime were not very effec
tive on these soils. The phosphate and 
potash treatment also increased the pro
portion of desirable grasses at the ex
pense of weeds and undesirable grasses 
in the plots.

C hanges in  A c id it y  and A c tiv e  
A l u m in u m  C o n te n t  o f  P odsol 
S o ils  D u e  to  F e r t il iz a t io n . By 
P. N. Koschelkpw, Russia.

In this abstract of Russian work it is 
brought out that sulphate of ammonia 
increased active aluminum in soils, 
phosphate carriers except basic slag had 
little effect, while cyanamide and basic 
slag decreased the active aluminum. 
The various potash fertilizers also had 
little effect on acidity or active alumi
num, but showed a tendency to de
crease the latter a little, without chang
ing the pH.

Annales Agronomiques, Vol. 10, 
No. 1, January-March 1940

V ariations of t h e  B oron C o n ten t  of 
L eaves w it h  A g e . By G. Bertrand 
and L . Silberstein, France.

Previous work by the authors on the 
distribution of boron in the different 
parts of the plant has shown that the 
leaves are richer in this element than 
other parts of the plant. In the lily, it 
was found that the leaves contained 10
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ppm boron, while the plant as a whole 
contained only 4.2 ppm. Since the 
leaves are the organs of synthesis of the 
plant, this accumulation of boron in 
them suggested that it might play a 
positive role in these processes. If such 
is the case, the boron content of the leaf 
might be related to the activity of the 
leaf. Further work was therefore un
dertaken to determine the boron con
tent of leaves at different periods in 
their development.

The leaves of five different plants 
were analyzed for their boron content at 
six different times during the season, 
from the middle of March to the end of 
July. The following trees and shrubs, 
all growing in the garden of the Pasteur 
Institute in Paris, were sampled:. Aescu- 
lus hippocastanum L. (red flowered 
horse chestnut), Euonymus japonicus 
L. (Japanese spindle tree), Sorbus au- 
cuparia L. (rowan tree), Syringa vul
garis L. (lilac), and Abies excelsa D.C. 
(Norway spruce).

In most cases the boron content of 
the bud was considerably higher than 
that of the young leaves after coming 
out. As the leaves became older, their 
boron content increased to a maximum 
at the end of April or May, followed by 
a more or less marked decrease. There 
were some exceptions to this, the boron 
in horse chestnut leaves continuing to 
increase up to the last sampling date. 
The spindle leaves when young were 
much higher in boron than the buds, 
but showed a decrease after the maxi
mum period the end of April. The 
buds contained between 8 and 10 ppm 
dry matter, with the maximum during 
the season varying from 6.4-12.8 ppm. 
Thus there was considerable variation 
in the boron content of the various 
species.

The authors call attention to a simi
larity in the boron data to those ob
tained with manganese. For the most 
part, these elements are present in larg
est amounts when the leaves are most 
active. The accumulation of boron in 
older leaves they believe due possibly to 
the formation of less soluble compounds 
with calcium.

T h e  B oron C o n ten t  o f  L eaves of 
B e e ts  and O th er  P lants S u ffe r in g  
fr o m  a L ack of B oron. By G. Ber
trand and L. Silberstein, France.

For some time an arrested develop
ment of terminal or central bud growth, 
giving rise to a rosette-like development 
of the leaves, has been identified as due 
to a lack of boron in the plant. In the 
case of root crops, heart rot of the root 
also occurs. In continuation of the 
work on the boron content of leaves at 
different periods of growth, the authors 
analyzed leaves of various field crops. 
These included beans, beets, rutabagas 
and cabbage. Mature plants were 
sampled, but the leaves were separated 
on the basis of age. In nearly all cases, 
the leaves in the actively growing termi
nal or bud were highest in boron, and 
older leaves tended to be lower. Con
siderable variation was found among 
the leaves of the same species, and 
among the species. Young cabbage and 
bean leaves were highest, around 20 
ppm dry matter, while the older leaves 
of beet and cabbage were lowest, around 
7 ppm.

The authors call attention to the 
tendency of boron to be concentrated •' 
in the more active leaves in the case of 
field crops, the same as with trees and 
shrubs. When boron is lacking, these 
young leaves, having the greatest re
quirement of boron, show the effects of 
the lack most noticeably, giving rise to 
rosette and heart rot.

C o n tribu tio n  to t h e  S tu d y  of  th e  
C h em ic a l  C o m po sitio n  of F orage 
P lan ts. By L. Maume, Montpellier, 
France.

The author mentions the importance 
of the organic and inorganic composi
tion of forage plants, both from the 
viewpoint of evaluating them for feed 
and as a guide as to the fertility status 
and fertilization needs of the soils on 
which the plants were grown. Samples 
of numerous grasses and legumes grown 
on different soils were analyzed and the 
results studied from the above angles 
bv class of plant and type of soil.
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The organic compounds analyzed 
were divided into three groups, the 
nitrogen compounds, including the 
amino acids, the polypeptids, and the 
proteids; lipoids or ether extract, in
cluding the fatty acid compounds; and 
glucosides or the various carbohydrates. 
The inorganic determinations included 
phosphorus, potassium, calcium, and 
magnesium. Alkalescence also was cal
culated by balancing the milliequiva- 
lents of CaO and MgO against P20 5 
and dividing by the dry matter. Brief 
discussion is given on each of the fac
tors to be taken into consideration in 
connection with the organic compound 
grouping.

In general the grasses were lower in 
nitrogen compounds than the legumes, 
and both groups of plants contained 
more nitrogen when grown on a richer 
soil, the difference being a little more 
marked in the case of the legumes. 
Lipoids were present in much lower 
quantities in the plants than the nitro
gen and carbohydrate compounds, and 
consequently less importance is attached 
to them. They tended to be higher in 
the legumes than in most of the grasses, 
but there was overlapping in the values. 
While total carbohydrates did not differ 
much among the grasses and legumes, 
the material easily hydrolizable in 2% 
HCl was much higher in the grasses 
than in the legumes. The grasses also 
tended to be higher in cellulose.

The author states it is generally ac
cepted that when a forage contains less 
than .28-.30% P2Ob in the air-dry plant 
(containing 14% moisture), the ani
mals fed such forage are likely to suffer 
from effects of phosphorus deficiency. 
If the plants contain less than .69% 
P20 5, the soil is probably deficient in

phosphoric acid, and favorable response 
in crop growth is likely to result from 
the use of phosphatic fertilizers. On 
these bases, many of the soils on which 
the plants were grown would be likely 
to respond to phosphatic fertilizers, but 
only a few samples were so low in 
phosphorus as to make them poor for
age in this respect. There were no out
standing and consistent differences in 
the phosphorus contents of the grasses 
and legumes grown on the same soil.

In the case of potash, it is considered 
that when the plant contains less than 
2.15% K 20 ,  the soil on which it was 
grown would be likely to respond to 
potash fertilization. The author, how
ever, thinks this figure is possibly too 
low in the case of grasses, since cases 
were found where these plants re
sponded well to potash fertilization, 
even though they already contained 
more than the above-mentioned amount 
of potash. In the sections sampled, 
one-third to one-half of the soils would 
appear to be low in potash even by the 
low standard given. In general, grasses 
were considerably higher in potash than 
the legumes. It was observed that 
usually the second and third cuttings of 
alfalfa were higher in phosphoric acid 
and potash than the first cutting.

The legumes were higher in calcium 
and magnesium than the grasses, with 
considerable variation among samples 
from different soils.

There was great variation in compo
sition of plants with age and with soil 
on which they were growing. The 
author stresses the importance of tak
ing these factors into consideration 
when analyzing plants, and in report
ing the results.

“I don’t like Bob. Last night I 
wanted to show him how well I could 
whistle, and when I puckered my lips 
real nice—”

“Well, what then?”
“He let me whistle.”

Mr. Simms: “Say, do you know a 
fellow down your way with one leg 
named Wilson?”

Mr. Dubb (doubtfully): “Well now, 
I’m not sure. What’s the name of the 
other leg?”
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Celery— Boston Style
(From page 22)

dozen bunches per hour. He sends 
from 150 to 800 dozen bunches to 
market a day throughout the season, 
and figures his yield at about 1,500 
dozen bunches per acre. One-third of 
the celery is sold to chain stores, and 
two-thirds is sold wholesale on the 
Boston market.

Peter Volante came to the United 
States from Italy in 1899. He started 
to work on this farm in Newton Centre 
in 1907, and took it over on his own in 
1915. One of his outstanding char
acteristics is his open mind to new 
things, evidenced by his knowing when 
to ask for aid from local, State, and 
Federal vegetable specialists.

He had always grown Golden Plume 
for early and summer use, and Giant 
Pascal for late crop and for storage. 
His willingness to stop work and show 
some visiting growers his farm led 
them to swap celery seed with him, 
and the new type of celery proved to 
be well adapted to this region. It is a

Pascal type yet can be bleached with 
paper or boards. Now, he has been 
growing this celery, which has been 
named Summer Pascal, for 3 years. It 
has brought a premium on the market 
of 50 to 100% more than the regular 
yellow celery. When grown in this 
section of the country, however, the 
new celery lacked the uniformity that 
characterized it in its home State, and 
with his cooperation breeding work to 
improve the strain was undertaken at 
the Waltham Field Station of the Mas
sachusetts Agricultural Experiment Sta
tion. Although this work is still under 
way, the seed has already been released 
to growers.

Mr. Volante’s outstanding practices 
in growing celery might be summar- I 
ized as follows: (1 ) Set good plants on 
well-fertilized land. (2 ) Keep the crop 
growing with plenty of water (3) See 
to it that it is well put up when it 
leaves the farm.

Vegetable Crops
A Third Edition of H. C. Thomp

son’s well-known book, “Vegetable 
Crops,” has been issued ( “Vegetable 
Crops,” by H. C. Thompson, McGraw- 
Hill Book Company, Inc., New York, 
1939, $5.00). To the many users of 
the previous editions of the book, it 
will be welcome news that they can 
now have a volume covering the various 
parts of the subject matter brought up 
to date by a thorough revision wherever 
necessary. In this new edition sections 
on soil erosion, quick tests for determin
ing nutrient needs of soils, secondary 
elements of nutrition, fertilizer place
ment, pH values and relation to soil 
acidity, certified seed, and new insect 
control materials have been added, ex

panded, or largely rewritten. Many 
other changes, too numerous to men
tion here, also have been made. The 
new material has been included with 
only a slight increase in size of book, 
due to condensation and elimination of 
obsolescent material.

The general style and arrangement 
of the Third Edition of “Vegetable 
Crops” is similar to the Second Edition. 
Introductory chapters give the impor
tance and classification of vegetables. 
The next four chapters deal with the 
soil and its improvement for growing 
vegetables, including tillage, erosion 
control, manure, green manures, cover 
crops, fertilizers, and lime. Following 
these, come chapters covering seed se
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lection and growing, plant growing in 
the open and under covers of various 
kinds, field planting, cultivation, irriga
tion, rotation, and intercropping, dis
ease and insect control, marketing and 
storage. The remaining two-thirds of 
the book is devoted to individual vege
table crops, all of the common and most 
of the less common crops grown any
where in North America being in
cluded. In connection with each crop, 
sections dealing with production data, 
history, classification, climatic and soil 
requirements, general fertilizer and 
lime recommendations, seeding or set
ting the crop, cultivation, disease and

pest control, harvesting, packing, mar
keting, and other subject matter of par
ticular significance to the crop are 
given. More space is devoted to the 
important than to the less important 
crops, since in general, much more is 
known about the former.

Dr. Thompson’s book has been noted 
for its completeness and careful ar
rangement. These make it well suited 
as a text book and also reference and 
guide book for the teacher, adviser, and 
practical grower. In these respects, the 
new edition is even superior to the pre
vious, and it should enjoy popularity 
in like degree.

Permanent Pasture Treatments Compared
(From page 20 )

T able  III .— S eason al D ist r ib u t io n  o f  H erbage G row th  a s  Affected  b y  
T r ea tm en t . 3 -Y ear  Average, Ne w  B r u n s w ic k , N. J .

Soil Treatment Before 
May 1

Before 
June 15

June 15 
to Aug. 15

After 
Aug. 15

Total for 
season

Yields of dried clippings lb. per acre

None................................................. 164 600 435 273 1,308
L P K ................................................. 252 881 626 414 1,921
LN PK .............................................. 555 1,354 552 375 2,281
LN PK .............................................. 619 1,366 730 370 2,466
(Plus N in June)

Relative yields of herbage (%)

None................................................. 100 100 100 100 100
L P K ................................................. 154 147 144 152 147
LN PK .............................................. 338 226 127 137 174
LN PK ............................................. 377 228 168 136 189
(Plus N in June)

tion with lime and minerals is of great
est value for very early growth. The 
yields of herbage in April were more 
than three times as great under nitrogen 
treatments as with no fertilizer, and 
more than twice as great as with lime 
and minerals. This superiority of nitro
gen treatments was maintained up to 
June 15. For the balance of the season, 
at those times when pastures are norm
ally the shortest and feed is needed the

most, the LPK treatment which stimu
lated clover was the most effective.

These results should not be inter
preted to mean that nitrogenous fer
tilizers have no place in pasture manage
ment. On the contrary, unless clover 
or a similar legume can be made an im
portant part of the pasture sod, there is 
no alternative to the liberal use of 
nitrogen fertilizers. Moreover, such fer
tilizers will provide feed on pastures 2
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to 3 weeks earlier than would otherwise 
be possible, and thus reduce barn feed
ing accordingly. The surplus feed on 
fertilized pastures of all types may be 
cut in late May or early June and pre
served as hay or as grass silage. In 
either case, this feed is available to feed 
livestock during the summer shortage 
of pasture.

The type of pasture treatment should 
be chosen to suit the need for feed. On 
farms with limited acreage for pasture, 
a greater net gain to the farm might be 
obtained from the more intensive system 
of treatment with its higher yields, pro
vided all of the feed so produced could

be used effectively. On farms with 
more adequate pasture acreage, the 
treatment with lime and minerals (with
out nitrogen), which brings in clover, 
would be the most profitable. Perhaps 
the best system on many farms would 
be the use of heavy nitrogen fertiliza
tion (balanced with lime, phosphate, 
and potash) on a portion of the pasture 
for early grazing, and the use of lime, 
phosphate, and potash to stimulate 
clover on the remainder. In any system, 
it is highly essential that the utilization 
of feed by grazing and harvest keep 
pace with herbage growth, if the full 
value of pasture is to be obtained.

Pioneers— 1939 Model
(From page 16) •

of cleared land. This spring he has 25 
acres of alfalfa and 14 acres of alsike. 
He has seeded 15 acres of alfalfa with 
flax as a nurse crop. He knows, now, 
that he can make a living with some
thing to spare. Last year, he sold $259 
worth of alsike and clover seed from 
19 acres of his land, and harvested 117 
bushels of wheat from 11 Yz acres, and 
97 bushels of oats from 9 acres.

Then, there’s Frank Wyman, a short, 
cheerful man who looks much younger 
than his 62 years. Wyman is a bachelor 
who formerly lived deep in the woods 
where he did a lot of hunting, trapping, 
and berry picking.

Wyman “relocated” on 80 acres of 
wild land, grown up to a tangle of trees 
and brush, 3 miles north of Roosevelt 
in the spring of 1926. The Government 
has loaned him a total of $1,602, $650 
for land, $385 for chattels, and $567 for 
breaking and grubstake. He has repaid 
$102.75, leaving a balance due of $1,- 
500.25. Today, 65 acres of Wyman’s 
“80” are cleared. He lives in a little 
shanty, his only other building being 
a temporary shelter for his team.

“I plan to build my buildings from 
the income I get from the land, and

right now I’m putting what I make 
back into the farm, into additional 
clearings, and so on,” he explained. 
“I ’d rather do that than go into debt 
on buildings.”

Wyman is concentrating on alsike 
and alfalfa seed production. Last year, 
his alsike won first place at the Minne
sota State Fair and fourth place at the 
Chicago International. He made $700 
from his seed last year and is fairly cer
tain of selling at least that much this 
year.

Evidence of the character of the man 
is the fact that Wyman is now paying 
back a compromise mortgage on his 
former farm, despite the fact that the 
land was forfeited for delinquent taxes, 
which automatically canceled the mort
gage. The 1937 Minnesota law, per
mitting owners to buy back tax de
linquent land for 60 per cent of the 
delinquency, was taken advantage of by 
Wyman when a friend went his note,— 
and he then “traded it in” on the new 
farm. He considers it a “matter of 
simply honesty,” under the circum
stances, to pay back the compromise 
mortgage.
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These people are representative of 
Wilson’s “good risks.” Over 200 farm 
families have been bought out and re
located through the Government re- 
setdement work in the 1,500,000-acre 
area, and practically all of the loans 
they received from the Government 
are being paid back.

Facts and Figures

Back in the office at Baudette, Wilson 
trotted out facts and figures. For ex
ample, of the $29,000 that should have 
been collected in one county by one of 
Wilson’s associates last fall, $27,200 was 
actually received, and the balance is 
not “in doubt.”

Several settlers have paid back all 
that they borrowed, and many others 
will be paid up by the end of the year. 
Substantial savings in county tax money 
have been effected by the removal of 
setders from the “big bog”; counties 
have been enabled to close roads and 
schools which they formerly maintained 
in the wilderness area. Measured in 
human terms, the value of the project 
is incalculable.

“I get an enormous kick out of riding 
through this Rainy River country, see

ing farmers working out their destiny 
on land that, just 4 years ago, grew only 
brush and poor timber,” Wilson told 
me as we sat in his office, papers spread 
over the desk before us. “It does a lot 
for my faith in human nature to see 
these fellows come back, after taking 
just about as bad a beating from fate 
as a man can take. They’re the stuff 
our Nation was built of, the pioneers 
of our last agricultural frontier.”

“We didn’t give those people any
thing but a fair chance,” he said. “We 
bet money on ’em—sure, we did. We 
bet they’d make good. And they have. 
They’ve won our bet for us.” He went 
on to give more facts and figures. The 
average cash income of farmers in the 
old wilderness area was around $320 
per year. In their new locations, the 
farmers are averaging considerably bet
ter than $ 1,000 a year. The prosperity 
of such towns as Baudette and Warroad 
is being boosted.

What of the land the farmers left? 
It is being developed by the land utiliza
tion division of the Soil Conservation 
Service for the uses to which it is na
turally fitted, timber and wildlife pro
duction. In the 1,500,000-acre area, 
drainage ditches are being blocked to

F ire  is at once th e  great frien d  and the great enem y o f  th e  n o rth  cou n try . F o r  c learin g  good 
l®nd, fire  is ind isp ensable. B u t deep in th e woods, soil is so p o o r th a t c learin g  by fire sim ply

creates  an unnecessary haaard.
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raise the water table, wildlife 
food and cover plantings 
made, truck lanes built to aid 
in fire control, forest ranger 
towers and cabins erected, and 
telephone lines built to pro
vide communication between 
ranger stations.

Fire is the great enemy of 
the country, and with the re
moval of settlers fire hazards 
have been greatly  reduced.
Settlers of necessity cleared 
their land with fire. No other 
type of clearing is economi
cally possible. And those fires 
frequently got out of control.

Since development work was 
started, wildlife populations 
have been greatly increased. 
Waterfowl populations have 
been increased from three to 
five times in the last 3 years, 
deer populations have trebled, 
beaver has trebled, and popu
lations of other aquatic fur- 
bearers, otter and muskrat have 
doubled.

Nature has been given a chance. Men 
have been given a chance. Throughout 
the north country today we see man and 
nature working together, supplementing

each other, supporting each other. Out 
of the chaos of haphazard settlement and 
exploitation, order, based on wise land 
use, is emerging. Zoning ordinances will 
prevent a repetition of former mistakes. 
It’s a country, now, with a future!

Breeding Vegetables for the South
(From page 12)

addition the members of the commit
tee, in the case of the Charleston lab
oratory, cooperate in the growing and 
testing of the new types and strains 
which are developed at the laboratory.

In this way types which are promis
ing are tested under the various soil 
and climatic conditions throughout the 
southern States. Also strains which 
are not particularly promising at 
Charleston may be tested to determine 
if they are of any value under con
ditions prevailing in other localities. 
In this way the State experiment sta
tions keep in touch with the work of

the laboratory and have an opportunity 
to be of much assistance in its program 
of breeding better varieties of vege
tables.

The meetings of the advisory com
mittee at the laboratory have developed 
into valuable symposia on vegetable 
breeding. The collaborators from the 
various State experiment stations and 
the representatives of the laboratory 
and the U. S. Department of Agricul
ture present their experiences, methods, 
and ideas for the benefit of every one. 
It is felt that this pooling of informa
tion by those working in this field is
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certain to result in more rapid progress 
in breeding than could be achieved in 
any other way.

At the first meeting of the advisory 
committee early in 1936, it was decided 
that the laboratory should devote its 
efforts chiefly to the breeding of four 
crops: tomatoes, cabbage, snap beans, 
and watermelons. Last year a fifth 
crop, sweet corn, was added to this 
list. In addition to work on these five 
crops, which requires practically the 
full time of the staff, considerable 
breeding work upon several vegetable 
and floral crops is being carried on at 
the laboratory by other scientists of the 
Bureau of Plant Industry. This work 
is not financed with laboratory funds, 
but with funds appropriated to the Bu
reau for its regular activities. This 
work involves the breeding, selection, 
and testing of varieties and strains of 
Irish potatoes, peas, onions, garlic, 
shallots, lilies, chrysanthemums, and 
azaleas.

In the case of tomatoes, the aim of 
the breeding program is to develop 
varieties or strains with fruit of better 
color and plants with greater disease 
resistance than those now available. 
The interior of southern-grown to
matoes is often pale and unattractive, 
particularly when canned. The plants 
are subject not only to wilt but to 
certain leaf and other diseases difficult 
to control, and they do not grow, set 
fruit well, or ripen uniformly, in hot, 
dry weather. By hybridizing present 
varieties with certain wild and foreign 
forms, it is hoped that types can be 
bred which will have the desired char
acteristics.

There is no round-headed, early 
variety of cabbage which will endure 
southern winters without running 
quickly to seed as soon as the weather 
becomes warm in the spring. A va
riety with round heads which would 
go through the winter without injury 
and then produce marketable heads 
when growing weather arrived would 
fill a long-felt need. Charleston Wake
field possesses sufficient hardiness and 
resistance to premature seeding to

yield satisfactory crops much of the 
time, but the trend of buying is away 
from pointed heads typical of this va
riety.

The chief limiting factor in the pro
duction of sweet corn is the corn ear- 
worm. This pest is largely responsible 
for southern people using field corn 
for roasting ears instead of sweet corn, 
which is usually damaged if not de
stroyed by it. Also some of the popu
lar varieties of sweet corn grown in 
the North are weak-growing when 
planted in the South, due to lack of 
adaptation to the soil and climatic con
ditions of the region. The goal of the 
laboratory in this case is to develop 
varieties with both earworm and dis
ease resistance, and which make vig
orous growth and ears of a size to 
meet the wishes of growers and con
sumers.

Stations Work Individually

These are examples of the kind of 
improvements which are needed in 
practically all kinds of vegetables 
grown in the South. Crops other than 
those already under investigation 
which will be taken up as soon as 
circumstances permit are cantaloupes, 
cucumbers, lettuce, beets, carrots, pep
pers, and lima beans.

A number of the southern experi
ment stations have recently under
taken a considerable amount of vege
table breeding on their own account. 
For example, the South Carolina sta
tion and its branches are carrying on 
breeding work with asparagus, sweet 
potatoes, okra, lettuce, beans, and cab
bage. The Georgia station has been 
working for a number of years to im
prove collards and peppers. At the 
Alabama station special attention has 
been given to the breeding of vege
tables for home gardens, with special 
emphasis upon resistance to root knot. 
The Florida station has been noted for 
its work in developing disease-resistant 
watermelons but is also breeding better 
varieties of tomatoes, beans, celery, 
sweet corn, cantaloupes, and other
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crops. The Louisiana station is doing 
breeding work with a number of vege
tables, but its work with sweet pota
toes, Irish potatoes, cabbage, onions, 
peppers, carrots, and tomatoes has been 
outstanding. The Virginia Truck Sta
tion was one of the first stations in the 
South to develop a notable vegetable 
variety when it introduced Virginia 
Savoy spinach. Other southern stations 
are carrying on breeding work of a 
character similar to that being done by 
the stations mentioned.

Laboratory Coordinates Work
Although there may be some dupli

cation of effort with all this work be
ing done, marked variations in condi
tions within the southern States make 
the problem a large one. With several 
workers interested in an individual 
crop, the chances are increased that 
worth while new varieties will result. 
The breeding laboratory with its larger 
resources and personnel is serving as 
a focal point in coordinating the vege
table breeding work of the region. Its 
staff is undertaking to combine dis
ease resistance, hardiness, and other 
valuable characters of foreign types 
with the desirable characteristics of 
our present varieties.

The progeny resulting from these 
combinations will be tested at both the 
laboratory and the State stations. In 
such work thousands of individual 
plants must often be grown and ob
served in order to find one which 
closely approaches the type desired. 
When found, however, the one indi
vidual which conforms most closely to 
the ideal type may become the parent 
of a variety which will largely displace 
other varieties of that particular crop 
and may revolutionize its production. 
Varieties which in the past have fallen 
in this category are Stringless Green- 
pod bean, the old Rock Ford canta
loupe, Golden Bantam sweet corn, 
Marglobe tomato, and New York (Ice
berg) lettuce. These were and are ex
cellent varieties, but none of them 
meets the exacting standards which 
southern horticulturists have in mind

for varieties they hope to obtain 
through this new breeding program.

In carrying out its program, the lab
oratory has made large collections of 
domestic and foreign varieties and spe
cies of beans, cabbage, tomatoes, water
melons, and sweet corn, which are 
grown in connection with the various 
phases of the work. One phase is a 
study of the method of inheritance of 
different characters including shape, 
color, and resistance to disease. An
other phase is to produce epidemics of 
blights, mildews, and other diseases 
in order to test the resistance of the dif
ferent stocks. Studies are also made 
to determine what characteristics may 
be associated with disease resistance. 
Then, through inbreeding followed by 
cross-breeding, efforts are made to 
combine the desirable characters to pro
duce an improved variety. The final 
determination of the plant or plants 
combining the desired qualities can 
usually be accomplished only after 
large numbers of the offspring of the 
original crosses have been observed 
and compared. This, as may be im
agined, requires much time and effort 
by skilled technicians.

Looking to the Future
The laboratory, however, is well pre

pared for this work, both as to equip
ment and personnel. The buildings, 
greenhouses, laboratory apparatus, and 
fields are adequate, and the staff is ex
perienced in the technique of plant 
breeding and the related sciences. Dr. 
B. L. Wade, senior geneticist of the 
U. S. Department of Agriculture, with 
wide breeding experience in California 
and other parts of the West, is in 
charge of the work. He is assisted by 
Dr. C. F. Poole, cytologist, C. F. An
drus, associate pathologist, S. A. Mor
rell, associate biochemist, George Rey
nard, junior botanist, E. L. Blitch and 
P. C. Grimball, junior scientific aides, 
and Howard M. Thomas, junior clerk- 
stenographer.

The efforts of the staff have to date 
been devoted chiefly to observations of 
the large variety collections, studies of
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the inheritance of various characters, 
inbreeding of a large number of types, 
and the hybridization of certain stocks. 
Considerable quantities of seed have 
been sent to the cooperating experi
ment stations for testing and observa
tion during 1940.

A long-time view must of course be 
taken of a breeding program of this 
kind. Results cannot be expected in 
a year or two. However, the 3 years of 
actual work which the laboratory has 
been able to do has brought rapid 
progress, and with the various experi
ment stations helping, it will 'not be 
long before concrete evidence of the 
value of the undertaking becomes evi
dent to southern vegetable growers. 
Sooner or later the South with high- 
yielding varieties of high quality vege
tables may be able to develop a real 
canning and quick-freezing industry, 
limited so far because of low yields and

the poor quality of the products. With 
heat, drought, and disease-resistant 
strains, home gardeners should be able 
to produce a supply of vegetables 
throughout the summer, and it will be 
possible for the commercial grower to 
increase his sales to northern markets 
by being able to ship products of better 
appearance and improved quality.

In addition, the production of vege
table seed, a line of work which cannot 
now be successfully followed in the 
South except with a very few crops, 
due to the prevalence of insect and dis
ease attacks, may with varieties re
sistant to these pests become of con
siderable importance. Whether or not 
all this program is realized, it is certain 
that the vegetable-breeding laboratory 
will be able to make some very defi
nite contributions to the vegetable- 
growing industry through its extensive 
investigations in this field.

Keeping Cool
(From page 5)

and pop, but ice cream was almost as 
scarce as it is in Europe today. Drug
gists sold remedies, not comforts, in 
those days. Most of the ice cream was 
made in hand freezers and served only 
at wedding parties or bazaars under 
oriental lanterns, and the cone was 
unknown.

Our gradual transformation from a 
sticky and rapidly spoilt food era into 
the present sanitary, temperature-con
trolled period of eatables has meant 
almost as much in creating employ
ment as the motor vehicle itself. For 
one thing, it has allowed our compla
cent dairymen to build up the coun
try’s milk cow census to about one 
bovine for every five persons, and made 
our summers incomplete without ice 
cream vendors on every corner and 
milk shake mixers at every crossroads.

However difficult the cow may find 
it to keep herself cool in fly time, the 
modern four-teater of high test has 
done her part nobly in cooling off a

continent. Then if you add to this 
the people employed in mechanical 
refrigeration, frozen food lines, and 
rapid transit delivery services, you will 
count up a sizable host catering to the 
art of keeping cool through a satisfied 
stomach.

It was my fate in boyhood to reside 
near a midwest summer resort con
sisting of gray rocks along a winding 
stream. During weekdays the place 
was a dull spot indeed, barkers in lazy 
indifference, steamboats tied to the 
wharf, soda-jerkers polishing glasses 
and hoping for feminine conquests 
galore when the next Sunday excursion 
train arrived. Captains waited all 
week for a boatload, and almost came 
to blows over possession of baggage 
and tickets.

Today that haven is a daily gold 
mine by comparison, and farms that 
once lay on the utmost outskirts of 
sylvan charm, now have established 
themselves in the glory of golf courses
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and shuffleboard and red awnings. 
Gasoline launches ply the river bends 
hourly, and a stream of gawpers stares 
at the sandstone crags from daylight 
to darkness, while they have even 
talked of colored spodight illumination 
for the “Injun” pow-wow. Rows of 
cabins that would scare pioneer Daniel 
Boones into further plunges westward 
have been erected at the side of noisy 
filling stations. Spiders, roaches, and 
mosquitoes vie with the guides in 
showing visitors primitive nature lore.

But in this particular season things 
are in a bad way for the professional 
keep-coolers, and the intervening rea
son for this slump is the collision of 
the planet Mars with the electoral col
lege. Fellows in the cities with un
certain jobs and hysterical tendencies 
would not be able to abate their fever
ish worries trying to cool off at ten 
dollars per head per day on anybody’s 
piazza. All of which shows again that 
outward physical coolness is not all 
there is to summer comfort.

During such seasons as we now ex
perience, I am sure that the wise man 
will be the one who eschews all 
portable radio receivers and delves into 
the piney woods in search of solace that 
comes with silence. Thus I feel that 
he who prohibits himself and family 
from a vacation and a cooling-off spell 
just because there is ruction abroad 
and a rumpus at home is just a mis
anthrope.

You might pack yourself in dry ice, 
turn on a power fan, and try to read 
marrow-freezing murder yarns—yet if 
you persisted in taking a daily paper 
and continued to tune into the war 
zone broadcasts, any domestic scene 
would be hotter than a foundry. All 
the existing talent of news-casting and 
radio-blasting is intended to keep you 
full of consternation, commotion, and 
calamity. You are caught between 
ballots and bullets, between a shoot
ing invasion and an economic revolu
tion, between the dogs of war and the 
bow-wows of politics. How in thunder 
a normal man can avoid a rise in tem
perature is a problem for the stoics.

By this I invite no fifth column in
vaders either. For I think a fellow 
can go off by himself for a little fish
ing and be as thoughtfully patriotic 
and purposeful as he who stays home 
and gets gassed by hysteria. Paul Re
vere was mighty useful as a gallant 
arouser, but I presume the most shoot
ing was done by colonial farmers who 
stuck to the plow handles until they 
had good reason to grab their muskets. 
Dry powder is no more essential than 
cool heads these days.

A cool head is not essentially a cold 
one. Nobody need waste much time 
worrying, however, about the cold
blooded American. Even though we 
live in the temperate zone, for the 
most part we are not prone to frigidity 
in our expressions and actions. Hence 
application of a dose or two of fig
urative ice water to hot heads is not 
going to leave us unmindful of obli
gations or put us into a stupor of 
indifference.

IE T ’S hope that neither the heat nor 
j  the hysteria will last much longer; 

and from our long familiarity with the 
goings and comings of both seasons 
and sentiments hereabouts, I am con
fident that by the time we meet again 
along in October the autumn chill and 
the realistic advent of winter will have 
operated to our satisfaction. Languor 
and inertia will give way to bracing 
action, and memories of the sweats and 
mental fevers encountered in the sum
mer of 1940 will be gone from us.

Our last few weeks’ fling at blistering 
sunshine reminds me of the feeling 
experienced going barefoot in the sand. 
Remember how rivulets of coolness 
ran up your freckled shins when you 
jumped into a plot of shady grass 
after walking behind the cultivator in 
the yellow sand drifts? Yes, it some
times pays to warm up a trifle, just for 
the pleasure of cooling off again. And 
that’s where I ’m leaving you, right 
there in a cool spot, so you can better 
endure the political parade when it 
begins marching past.



“The girl next door ought to pull 
down her shades.”

“Has she no shame?”
“Worse than that! She has no 

shape!” ________

At a party in Hollywood, one of the 
stunts was to ask each guest to write 
his or her own epitaph and, when called 
upon, to get up and read what they 
had written. A much-married movie 
actress sitting beside Will Rogers said 
she didn’t know what to write. Will 
said, “If you will read it just as I write 
it, I will do it for you.” This is what 
she read: “At last she sleeps alone.”

Before marriage a man yearns for 
a woman. After marriage the “Y” is 
silent.

Harry—“Well, I ’ll have to go home 
now and explain to my wife.”

Henry—“Explain about what?” 
Harry—“How do I know?”

N e w  R ates E f f e c t iv e  
A lady was riding on the train with 

her son. The conductor came by and 
she said, “A fare for me and a half fare 
for the boy.”

The conductor looked at the boy and 
said, “Lady, that boy’s got long pants 
on.”

“In that case,” said the lady, “a full 
fare for the boy, and a half fare for 
me.”

Son—“What is college bred?”
Pop—“My boy, they make college 

bred from the flour of youth and dough 
of old age!”

A S t e r n  W orld

A man driving through the country 
noticed a farmer with a bull hitched to 
the plow. Stopping his car, he said to 
the farmer: “You have a beautiful
farm here and everything looks pros
perous and I am wondering why you 
don’t have a tractor to do your farm 
work.”

“We have two tractors in the barn,” 
replied the farmer.

“Then why in the world have you 
got your cultivator hitched to a bull!” 
exclaimed the man.

“Well, friend, I ’ll tell you,” ex
plained the farmer. “I ’m just trying 
to teach this bull there is something 
in life besides romance.”

C o stly  M ista k e  
Sam: “Where you all get dat black

eye
Rastus: “Dat widow we meet last 

week ain’t no widow.”

Doctor (examining throat): 
a-a-ah.”

Tony: “I no spicka da Ingleesh.”

Say

An old lady kept a parrot which was 
always swearing. She put up with 
this but on Sunday she kept a cover 
over the cage—removing it on Monday 
morning.

One Monday afternoon she saw her 
minister coming toward the house, so 
she again placed the cover over the 
cage. As the reverend gentleman was 
about to step into the parlor, the parrot
remarked: “This has been a d---------
short week.”
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v v E a r e  now  p rep ared  t o  lo a n  without charge to agricultural 
colleges and experim ent stations, county agricultural agents, voca
tional teachers, responsible farm  organizations and members of the 
fertilizer trade, several film s bearing on the proper use of fertilizers, 
p articu larly  potash. Distribution is being made from our respective 
branch offices as noted in the listing below , and anyone interested in 
showing these films should direct their requests to these offices.

Potash in Southern Agriculture
Covers fertilization and potash de
ficiency symptoms of cotton, tobacco, 
and corn in the various States of the 
South. Depicts experimental work now 
in progress at several Experiment Sta
tions, also crops in the field, fertilizer 
placement work, and scenes in a fer
tilizer factory.
16 mm.—sound, color—running time 20 
min.
Projectors will be loaned where neces
sary.
Write to—American Potash Institute, 
Inc., Mortgage Guarantee Building, 
Atlanta, Georgia.

Potash From Soil to Plant
Covers testing soils to determine fer
tilizer needs, sampling of soils, potash 
deficiencies on prunes and grapes, also 
effects of fertilization on Ladino clover. 
16 mm.—silent, color—running time 40 
min. (on 1600 ft. reel).
Write to—American Potash Institute, 
Inc., Beans Building, San Jose, Cali
fornia.

Bringing Citrus Quality to Market
Shows influence of fertilizers, particu
larly potash, on yield and quality of 
citrus fruit. Quality factors include 
thickness of rind, volume of juice, 
weight and general appearance of fruit. 
16 mm.—silent, color—running time 25 
min. (on 800 ft. reel).
Write to—American Potash Institute, 
Inc., Beans Building, San Jose, Cali
fornia.

Machine Placement of Fertilizer
Covers methods of applying fertilizer to 
California orchards, lettuce, and sugar 
beets. Shows scenes of various types 
of apparatus devised by growers for 
applying fertilizer in orchards and on 
row crops.
16 mm.—silent, color—running time 15 
min. (on 400 ft. reel).
Write to—American Potash Institute, 
Inc., Beans Building, San Jose, Cali
fornia.

New Soils From Old
This film was prepared for the Depart
ment of Agronomy, University of Illi
nois. Deals with the experimental 
work on Illinois Soil Experiment Fields 
and stresses the benefits from a bal
anced soil fertility program using lime
stone, phosphates, and potash in grow
ing corn, wheat, clover, and other crops. 
16 mm.—silent, color—running time 40 
min. (on both 400 and 1600 ft. reels). 
Write to—American Potash Institute, 
Inc., Life Building. Lafayette, Indiana. 
Please indicate size of reels desired.

Fertilizers Improve Midwest Crops
Shows effects of proper fertilization on 
the growth of corn, wheat, alfalfa, and 
other crops in Illinois, Indiana, and 
Iowa. Includes potash, phosphorus, and 
nitrogen starvation symptoms and their 
confirmation by chemical tissue tests.
16 mm.—silent, color—running time 40 
min. (on both 400 and 1600 ft. reels). 
Write to—American Potash Institute, 
Inc., Life Building, Lafayette, Indiana. 
Please indicate size of reels desired.

Requests for these films should include information as to group 
before which they are to be shown, date of exhibition, and period 
of lime of loan.
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AVAILABLE LITERA TURE
The following literature on the use of fertilizers in profitable soil and 

crop management is available for distribution. W e 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 rain  (S o u th )
G reater P ro fits  fro m  C otton  
T om atoes (General)
A sparagus (General)
V in e  Crops ( General)
Sw eet P o ta to es  (General)
Grow M ore C orn (S o u th )
F e r tilis in g  S m all F ru its  (Pacific Coast) 
P o tash  H ungry F r u it  T re e  (Pacific Coast)

F e r tilise  P otato es fo r  Q uality  and P ro fits  
(Pacific Coast)

B ette r  C orn (Midwest) and (Northeast) 
T h e Cow and H er P astu re  (Northeast) and 

(Canada)
F e r tilise  P astu res fo r  B e tte r  L iv estock  (Pa

cific Coast)
W hat Y ou  Sow T h is  F a ll  (Canada) 
Hom e-grow n G rains fo r  P ro fita b le  llo g s  

(Canada)

Reprints

R -7
U -7
X -7

Z-7

D -7 Su ccessfu l S traw berry  P ra ctices  (South) 
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F e r tilis e rs  fo r  A sparagus (Northeast) 
O n A pple O rchard s Use “ C ongenial99 

F e r tilise rs  (Northeast)
B o ro n  P reven ts D arken ing  o f  T u rn ip s 

C G -7 S h a ll I t  B e  So il-m in in g  o r  S o il-b u ild 
in g ?

I I 11-7 I lig h  P o tash  F e r tilise rs  fo r  F a ll  Use 
T T -7  T a k e  th e  Guessw ork O ut o f  W heat- 

grow ing
X X -7  W e M et th e  Change in  B u rley  T o b a cco  
H-8 C om m ercial F e r tilise rs  in  G rape Growing 
C-8 P ean u ts W in T h e ir  S it-dow n S tr ik e  
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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
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We’re strong,  but—

Not Tuff Enuff

URGENT draft of manpower doesn’t fret me, but I am worried stiff 
about this national necessity for getting tough. I do not know 

anything which has corralled my whole herd of goats so suddenly as 
the overmastering edict of the times—that tempo of toughness now 
threatening us like a tidal wave. For years I have known that I wasn’t 
tough enough, but now my sin has caught up with me, and reform 
is imminent.

It isn’t a demand for the ordinary 
brand of wiry resistance and elastic re
silience, such as we maintain every four 
years in the face of an avalanche of 
lusty campaign oratory. It is different 
indeed from the accustomed callousness 
one acquires while dealing with drouth, 
taxes, mothers-in-law, bad roads, and 
dental fillings.

Nay, this national urge for a rever
sion to caveman dispositions and rowdy 
attitudes is a sort of psychological new 
deal, calling for a pattern of life which 
I am as unprepared to grasp as Ma

hatma Gandhi is to live with Gargan- 
tua, the gorilla.

For it does not merely call for a new 
deal in my endurance reactions, but it 
demands that I become ornery and rip- 
snorting in a positive, personal way. It 
obliges me to look the world over with 
a snarl, eschew my patient philosophy, 
and search the scriptures diligently for 
longer and louder cuss words.

I have even got to be tough and mean 
minded right up to the last breath, so 
that America may be saved for demon- 
ology. It is up to me to exert myself

3
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just as staunchly and recklessly as 
that old rock-ribbed hell-bender, Ethan 
Allen, who came from Vermont granite 
hills where my forefathers drank rum 
and rock cider in the Catamount Tav
ern at Bennington. Up to the last 
tremor of his valiant life, Ethan was 
tough and harsh. It was he who replied 
when a parson stood at his last bedside 
with assurance that bright angels waited 
for him. “Waiting are they? Well, Dod 
gam ’em, let ’em wait!”

BU T somehow something has hap- 
1 pened between my good grand

father’s America and mine to soften me 
into a comparative sissy in pinafores. 
It is the same with most of us, too. Not 
necessarily a vast difference in physical 
powers in every case, or even in the 
average case, or in length of life or re
sistance to disease—wherein we of this 
era have advantage over the pioneers. 
But in the spirit of being willing to sub
ject our bodies to the trials and tribula
tions, or being able to permit ourselves 
great privations and discomforts, it is 
there that we have fallen off the eagle’s 
perch indeed. The question is whether 
I can ever crawl back again, or convince 
somebody else’s kids that the chief end 
of life is self-denial, hard times, and bad 
manners.

Instead of telling them that “Brag is 
a good dog, but Hold Fast is better,” I 
must advise them to feed both dogs 
plenty and look for a litter of ugly 
puppies.' Thus all the erstwhile sooth
ing “saws” must be revitalized into 
cross-cuts and rippers. Pampering is 
over. Now it is Prepare.

Recently while conjecturing upon 
this sudden and malevolent change of 
American outlook, I found a writer who 
blames the whole mess we are in upon 
the wimmen folks. Like the original 
Adam, this scribe claims we are sissies 
because we are bossed by the gentler 
sex. He traces it all through as clear as 
mud and proves that we are soft and 
cringing and luxurious in habits, simply 
because our mothers and sisters and 
wives want security, peace, and pro
visions. He says that any country where

the men folks run things is hard and 
fibrous, tenacious and tough, and that 
female Yankee notions have run us too 
far into air-conditioning and frequent 
bathing, with not enough concentration 
camps and lousy shirts.

Of course he forgets that some of the 
wildest tribes in Africa are headed by 
females; that a she-bear is a hard cus
tomer to meet with her cubs; and that 
it would take three men and a horse to 
stand as much pullhauling as a frail 
mother on a date with the stork.

I am not going to dodge any issues to 
prove that somebody else besides myself 
is to blame for my being a lame duck in 
an alligator pond. Leastways, no alibi 
exists with me in reference to any of 
the tender gender, who have done much 
of the man’s work around the shack 
while I wrote philosophy. I know this 
much and more too, that if there is any 
precinct where the wimmen have won 
out and are wearing the pants, it’s going 
to be mighty good army training for 
the men to make the gals take them off 
again. It will “shore” toughen up the 
boys a heap and give them a real work
out before they face the enemy.

PRESUMABLY, if we looked hard 
for the causes of our present soft

ness, it would like as not be found 
jointly with ourselves and the inventors. 
We have catered to the folks who could 
fashion for us divers devices and ding
bats that would make it as easy to stand 
up as to sit down, and to travel ninety 
miles an hour on an ox-cart income. 
Yet I suppose all this poking around to 
find somebody to crucify as the real 
original hound who taught us all the 
easy-going tricks is a lot of waste mo
tion. The point is we have arrived at 
a spot in the road where a soft tire will 
be mired, and it takes a bull wheel with 
iron lugs to hunch us along.

As for me, I am not concerned so 
much about spotting the chap who mis
guided us, as about getting wise in a 
hurry to a short-cut recipe for becom
ing “dang-blasted onruly” in spite of 
owning a homeopathic nature that likes 
to play with kittens.
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I am past the time of soldiering (in 
the army) and not old enough to ac
quire toughness through the aging proc
ess. Yet I stand ready to offer myself 
to any professional toughener who can 
take such limp and brittle material as I 
afford and make a brimstone bad man, 
such as America thinks she needs.

SECRETLY, I have been trying out 
all sorts of methods thus far with

out much success. Instead of buying a 
magazine which might be taken safely

home, I have spent hours selecting some 
of those helpful periodicals which for 
the past few years have been doing their 
humble best to instil the spirit of A1 
Capone, Dillinger, and Jack the Ripper 
into the youthful of both sexes. Arson, 
mayhem, assault and battery, suicide, 
homicide, regicide and fungicide, police 
cars and sirens, treachery and butchery, 
murder cults and tiger cats—all such 
have left me shivering but not cold
blooded to the zero point. Probably I 
should have begun reading them much 
earlier in my career, especially because 
they were harder to get in those days 
and therefore more provocative.

I cannot understand why they say 
America is not tough enough, when we 
have access to such able exponents of 
the life Macaber for one dime a throw. 
And just to think that the old Polly- 
Annas and Blue Noses wanted to stop 
us buying them. “Fifth column” I calls 
it.

Another time I invested in some gym 
paraphernalia, including punching bag 
with a w. k. mug on same, Injun clubs,

and sundry. I was supposed to take 
setting-up exercises, but after one or two 
fierce rounds with everything I bought, 
it was impractical for me to set up for 
awhile. Thereupon I donated the loot 
to a juvenile club, knowing that their 
chances for getting tough were better 
than mine, for the moment.

FEELING that the nuisance forms of 
door-to-door salesmanship were a 

great proving ground for mettle, I sent 
for a batch of soap and mops and began 
the rounds at a distant spot on half-holi
days; but after experiencing bruised toes 
inserted in slammed doors and Sunday 
pants chewed by canines, I returned 
patiently to my role as a perpetual cus
tomer. As a consumer I can begin abus
ing the delivery boy and gradually work 
up gall enough to roast the storekeeper 
himself—over the telephone.

Looking backward with regret, I see 
what awful errors my folks committed 
in training me to be so kind and gen
erous, warm-hearted, and goofy. Too 
bad they didn’t poke fun at me and be
little me, swipe me hard for my am
bitions, and chuck me supperless into 
the woodshed for my indiscretions. If 
I had experienced less considerate teach
ers and friends, had been hardened with 
infidelity instead of being sent to Bible 
school, maybe I too could be a super
man and join a race of conquerors.

Think of all the wasted hours spent 
studying botany instead of bombing; of 
formulas for using nitrogen in plant 
food instead of explosives; in living on 
a small income instead of embezzling 
somebody else’s; and in tolerating my 
neighbors instead of heaving rocks and 
dead cats through their windows. I can 
easily perceive that the American way 
of life has been a path of decadence in
deed, and that our precepts were pit
falls.

Instead of being nice about it and 
murmuring about our lack of intestinal 
fortitude, let’s holler that we haven’t got 
the guts. I am sure that the key to re
form is first to indulge in nasty, vehe
ment, and extravagant language mostly 

( Turn to page 47)
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Swing Back to Grass
By Earl Wood dell Sheets

Washington, D. C.

Editor’s note: This is the first of a series of three articles by Dr. Sheets who was formerly Chief of 
Animal Husbandry in the U. S. Department of Agriculture, where his constructive thinking and efforts 
in behalf of pastures are numbered among the many contributions which he has made to the livestock 
industry and to agriculture.

DURING the seventeenth century 
the farmers of the British Isles 

were confronted with agricultural 
problems, some of which were not un
like those which have confronted us 
for a long time. Fortunately for them, 
they became grass conscious and learned 
the value of grass. Their own John 
Milton, one of the greatest poets of his 
time, voiced the universal appreciation 
of grass in his “Paradise Lost,” when 
he visioned a land without it:

“The bare earth, till then 
Desert and bare, unsightly, unadorned, 
Brought forth the tender grass, whose 

verdure clad 
Her universal face with pleasant green.”

Those of us who began many years 
ago to help make America grass con

scious, to produce more of it, and to 
give it better care and attention, were 
merely emphasizing what good stock
men had found out from experience 
many, many centuries ago. When we 
urged a more comprehensive program 
of pasture research and demonstra
tions, we sought new and fundamental 
facts and figures to help convince our 
associates and farmers generally that 
grass held the secrets for solving many 
of our agricultural ills.

There were some who knew that 
pasture was a cheap feed, in fact often
times the cheapest. Many knew that 
there was no other feed to equal it 
for health and thrift with all kinds 
of livestock. Long before Thomas 
Jefferson and other good farmers and 
stockmen of his time became concerned

6
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about holding the topsoil in place, the 
more progressive stockmen for many 
years had recognized the value of cer
tain grasses and legumes for the pur
pose.

In becoming pasture conscious dur
ing the past 20 years, many farmers 
learned for the first time that when 
the soil is protected by a covering of 
grass, erosion goes on ever so much 
more slowly. They were amazed to 
learn that land in corn, or cotton, or 
tobacco for example, erodes more in 
one year than the same land in a good 
grass sod would in 500 years, with 
proper management. Grass has not 
only become known as nature’s most 
nearly balanced ration for most farm 
animals, but it has proven to be the 
most efficient and practical vegetative 
cover for holding topsoil in place, the 
use of which is easily within the means 
of stockmen and farmers everywhere.

Soil erosion is no new phenomenon, 
neither is man’s effort to control it of 
recent origin. For more than 3,000 
years man has been concerned with 
the forces of nature which have seemed 
to rob him of his birthright—a chance 
to make a good living from the land. 
Of these, wind and running water are

those which have given him most con
cern. Through the ages man has 
learned that to hold either of them is 
beyond his power or control. His prin
cipal effort has been one of reducing 
their destructiveness in wearing away 
the topsoil, by bringing into play such 
counteracting agencies as will best serve 
his needs.

Erosion of the more violent types 
is of course apparent to everyone. All 
too often man has been inclined to 
overlook the lesser types by which the 
processes of erosion go on continuously, 
unless retarded and held in check by 
man’s efforts.

Running W ater Destructive

As one stands beside the great can
yons of the west or observes the smaller 
patterns in the mountainous and hilly 
sections in most other regions, the de
structive force of running water is 
made apparent. .Less striking are the 
indeterminate millions of gullies to be 
seen everywhere about us. They take 
a far greater toll of topsoil than all 
of the gaping canyons known to man. 
Running water within the rows of 
corn, cotton, tobacco, and other clean- 
cultivated crops in a few years removes

w ith o u t grass o r  som e vegetative cov er, m an’s efforts to  hold  in  ch eck  th e  d estru ctive fo rc e  o f  wind
■re fu tile .
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topsoil which took centuries to build.
Likewise, the moving earth as re

vealed by dust storms, which have 
plagued the land for many, many cen
turies, strikes terror into the heart of 
those who must deal with their de
structiveness. The sand dunes of many 
areas are but grim reminders of their 
menacing force. Too little concern is 
given to the never-ending movement 
of topsoil in other regions and the 
wearing away of hillside and plateau 
that goes on continuously unless made 
more secure by some protective cover
ing.

When the first white settlers came 
to America they were fascinated by the 
freshness and greenness of the areas 
where grass had come in to cover the 
bare earth after the Indian had cleared 
away the trees and brush. Only in 
rare instances, and probably nowhere 
else except in a few regions in the 
British Isles and northeastern Europe, 
had anything like it ever been seen 
before.

Self-preservation First

First settlers were not much con
cerned with the problems of erosion. 
Their first thought was the production 
of food and self-preservation. The 
first step was clearing the land, the 
removal of all vegetation. From early 
in the morning until late at night the 
woodsman’s axe rang out over the 
countryside, and the falling timber 
everywhere gave grim evidence that 
another home had been built and a 
farm was being carved out of the wil
derness. Size, location, or kind of tree 
mattered little. The sturdy oak, 'the 
lofty poplar, or the shining pine held 
no sentiment for the early settler, whose 
only thought was to clear the land that 
he might grow a crop and thus stave 
off hunger or possible starvation for 
his family until the next harvest came. 
Year after year this land gave him food, 
even though in diminishing returns. 
As a result, many of the more progres
sive among the early settlers who were 
attached to the old homestead and did 
not want to move on to a new location

heeded the warning and began to put 
forth some effort to limit the destruc
tive forces of erosion.

Others who were not restrained by 
sentiment or other ties moved on and 
began to clear land in new surround
ings. The virgin soil gave them new 
hope for a while, but after the removal 
of the timber from the steep hillsides, 
the frequent and ceaseless cultivation of 
the land soon destroyed the natural 
balance of nature.

Learned from the Indians

The Indian knew the value of good 
soil to prevent starvation, as his favorite 
location was usually a fertile valley 
near a spring or stream of running 
water.

How long the Indian had been 
“deadening” trees by bruising the bark 
near the base or burning with fire to 
make clearing less laborious, we do not 
know. The early settlers found this 
practice being generally followed, and 
undoubtedly it had been in use for many 
generations. Taking lessons from the 
Indian, the first settlers not only found 
clearing easier, but they found the 
deadened trees did not put out leaves 
to shade the ground or take up th^ 
moisture from the crop planted, and 
they often got a good harvest the first 
year.

Only in the more thickly settled 
Indian villages of New England did 
the early colonists find the Indian mak
ing use of muck soil, leaf mold, manure 
of animals, or other types of fertilizers. 
Some of these tribes, according to Smith 
(1620), were known to have practiced 
the system of putting a herring or two 
in the hill of corn,—the beginning of 
our great fertilizer industry in this 
country.

There is * but little doubt that 
Squanto, the Indian who taught the 
early settlers how to grow better crops 
on poor soil and increase the yield on 
good land by the use of fertilizers, 
contributed to their well-being and to 
American agriculture later. The In
dian not only taught them the way to 
endure and guard against hardships
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and possible famine, but Kemps, Tas- 
sore, and others gave them the secrets 
of clearing land and of planting, cul
tivating, harvesting, storing, and using 
the crops which they found growing 
here. What the Indian had gained 
through generations of experience in

tain fields out of cultivation and “rest” 
them, by allowing them to “grow up” 
or putting on a protective covering of 
grass or other vegetation. They found 
that larger yields of corn followed this 
practice, hence the beginning of rota
tion, not alone of fields but later of

W hen p erm anent pastures are  given p ro p er a tten tio n , th e  loss o f  to p soil throu gh sheet erosion  and
gu llies is greatly  red uced .

the New World was passed on to the 
friendly white settlers, who soon came 
to realize that their existence was as
sured when bins and granaries were 
bulging with golden grain and the 
products of forest, farm, and garden.

The white settlers learned from the 
Indian that the clean cultivation of 
corn gave greater yields. Weeds 
“smothered” the young plants unless 
prevented from growing or removed 
when very small. In quest of an 
easier way, the settlers began to kill 
weeds by frequent stirring or cultiva
tion of the soil, thus ushering in the 
use of implements, oxen, and horses, 
and later tractors for power cultivation.

The early settlers learned from the 
Indian to protect their one-crop sys
tem of farming from the forces of ero
sion by following a rotation of fields. 
From the more progressive New Eng
land tribes, they had learned to take cer-

crops to accomplish the same objectives.
Had not Captain John Smith and 

the Jamestown colonists made friends 
with the Indians, who taught them 
what they knew about the production 
and storage of food in the New World, 
the settlement probably would have 
perished during the fateful winter of 
1609. No doubt these experiences in
spired the “work or starve” decree to 
this and some other settlements which 
had been established. Many of the 
early colonies were organized on the 
basis of each member producing for 
the common store. Likewise, their sub
sistence came from the same source. 
They shared alike regardless of their 
individual effort or contribution.

Because of the common enemies and 
hardships in the New World, such 
planned economy with a mutual system 
of defense for all may have been justi- 

( Turn to page 43)



Potato Growing Trends
By Ford S. Prince

Agronomist, Agricultural Experiment Station, Durham, New Hampshire

FOR the third time in 11 years, J. R. 
Jackson and Son, Colebrook, New 

Hampshire, have topped the list in the 
New Hampshire 300-bushel Potato 
Club, leading a field of 28 growers in 
1939 with a yield of 520 bushels per 
acre. They also hold the club’s State 
record of 532 bushels per acre, made in 
1934.

Other men have made enviable 
records in this potato “Hall of Fame”, 
but the Jackson story is somewhat 
more consistent. In the first place this 
firm has never failed to make the club 
when they have entered. Second, they 
have a continuous club membership 
since 1929 when they first entered the 
“contest”, which means that they have 
made this club 11 times in a row.

Many other potato growers deserve 
mention for having made the desired 
yield several times, including Burton A. 
Corbett of Colebrook with 10 appear
ances, H. E. Web
ster of Franklin,
J. S. Dearborn of 
Suncook, and W.
G. Whi te  of 
North Haverhill 
each having an 
8-year record with 
more than a 300- 
bushel yield, while 
there are many 
other growers 
with four, five, 
six, and seven ap
pearances. Space 
will not permit 
ment ioning the 
names of all these 
good growers 
whose names will 
go down in New 
Hampshire farm
ing history. What

we are mainly interested in here is to 
enumerate the facts gleaned from the 
club members through the years and 
possibly to answer the inquiry as to 
why our potato growers put their
O. K. on the club year after year in 
fairly large numbers.

Gets Farm-sized Facts

Since the answer to the latter inquiry 
is shorter, we will proceed with that 
first. The club was started by the New 
Hampshire Extension Service as an 
honor club for men who produced good 
yields of potatoes, as well as to permit 
county agents and extension specialists 
to follow the methods our growers prac
ticed in producing these yields. That 
the club must be serving a useful pur
pose is attested to by the fact that at 
recent meetings of potato growers in 
several New Hampshire counties where 
the question was asked, “Should the-

Jo h n  Ja ck so n  ( r ig h t )  and son , w inners in  th e  New H am pshire 300-bushel 
P o ta to  C lub. T h is  field  m ade 5 2 0  bushels p er acre in  1 9 3 9 . Plenty of 
p lan t food  and good p ractices  h a re  been  resp onsible fo r  the  Jacksons 

w inning first p lace  in  the Club 3  d ifferent yearse

10
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300-bushel club be continued?” the 
answer has been a very decided “Yes.”

A grower at one of these meetings 
in discussing this question said, “The 
club picks out a lot of facts on a farm
sized scale that we wouldn’t get in any 
other way.” His cryptic answer prob
ably holds for many growers who have 
expressed themselves merely by join
ing the ranks of the club rather than 
by talking about its virtues.

From the extension angle we have 
tried to build the club into a clearing 
house of information for our potato 
growers. Members, farms, and fields 
are used as demonstration and as stops 
on tours where potato growing opera
tions are demonstrated and discussed. 
At digging time a record of the signifi
cant features of each grower’s methods 
is taken, after which the records are 
summarized and sent out to the mem
bers, so that each one will be informed 
as to how his methods have differed 
from those of other growers.

Keep Yearly Records
Distribution of the summary sheets 

is not limited to those who make the 
club, but may be secured by anyone 
who is interested in the potato crop. 
By having these records, the Extension 
Service is in possession of the facts 
as to how growers* practices change 
year by year with respect to any of 
the important processes of potato 
growing.

Perhaps it would be well to say some
thing further about yields. The aver
age yield produced by the members 
that made the club in 1939 was 377 
bushels per acre. Two yields ran above 
500 bushels, eight were between 400 
and 500 bushels, while the remaining 
eighteen were between 300 and 400 
bushels per acre. Yields are checked 
by digging rows at random on a 3-acre 
tract. While a grower is permitted to 
select his best 3-acre piece for checking, 
this is not always done, for the simple 
reason that he cannot always be certain 
where his potatoes are going to yield 
the best until after his potatoes are 
harvested.

There is relatively no padding prac
ticed to influence yields, and in 1939 
there was not a single instance where 
a grower dumped on a lot of extra 
fertilizer or performed some other 
practice to boost his yields beyond that 
of his whole acreage. This may be one 
reason why yields in this club have 
not run as high as some of the one- 
acre contests in other States.

What do these records show as to 
the consummation of good potato prac
tices, and what changes are methods 
undergoing? First, and probably the 
most significant trend, the strictly com
mercial grower has enlarged his acre
age so that he can use power machinery 
and more particularly so that he can 
practice a shorter rotation. The old 
rotation consisted of 1 year in potatoes 
followed by 6 or 8 years in hay. This 
rotation often led to disastrous attacks 
of wire worms, due to the long period 
in sod crop. Now it is almost com
mon practice to keep the land in po
tatoes 2 or 3 years, then follow with 
a green manure crop or seed to oats 
and clover, which in turn will occupy 
the land not more than 2 years. Thus 
the old New England rotation has gone 
“by the boards,” so far as these potato 
growers are concerned.

Varieties and Stand
Varieties other than the Green 

Mountain are creeping into our 300- 
bushel story. Formerly nothing but 
Mountains were entered, but in 1939, 
three men grew Chippewas, one Katah- 
dins, while one other had both Chip
pewas and Mountains. While this 
does show a slight trend away from 
Green Mountain at the moment, how 
far it will go is as yet unpredictable.

The Green Mountain variety is 
pretty well established because of its 
yielding ability and high cooking 
quality, and other varieties will have 
to measure up to or above these high 
standards to supplant it. Such a variety 
is not yet in sight.

The amount of seed used on each 
acre has increased from 16 to nearly 
20 bushels per acre. There is a ten
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dency for certified seed growers to use 
more than 20 bushels per acre, since 
they plant closer in an attempt to get 
a more desirable size in their seed 
stock.

When checking the fields in 1939 
for the first time, we kept a fairly care
ful record of the stand of potatoes our 
growers had secured. Due to one 
cause or another, we found a great 
many skips in most fields and dis
covered that although growers usually 
set their planters so that they will have 
one hill to each 11 inches of row or 
less, that actually at digging time there 
was only one hill to each 15 inches of 
row. In other words, on the average, 
hills at digging were 4 inches farther 
apart than they should have been had 
each seed piece germinated and grown.

It is quite obvious that some soils 
might support closer stands of potatoes 
than others, and that what might be 
a good stand on one soil type might be 
too heavy a stand for another, even if 
the plants were evenly spaced in the 
row.

The fact remains that stands where 
the plants average 18 inches apart are 
too thin for almost any soil in our New 
England climate, and as several of 
these good growers had such stands, 
we feel that this is one of the limiting

factors to potato yields, and that some
thing should be done to remedy it. An 
analysis of the 'situation indicates that 
picker planters coupled with faulty 
seed cutting may be the cause of part 
of the trouble. Often mechanical seed 
cutters are used, and unless the knives 
of this machine are properly adjusted, 
too many slivers of potatoes, many 
without eyes, are produced. Since the 
picker planter cannot be held respon
sible for dropping a seed piece without 
eyes, this trouble must be eliminated 
before the seed potatoes go into the 
hopper of the planter.

Often a grower can adjust the knives 
of his mechanical cutter to do a better 
job. Failing in this, he can resort to 
hand cutting, a method which many 
men feel is the only way to prepare 
seed potatoes for planting. Adjusting 
the planter, especially the picker type, 
for closer spacing is also a method that 
can be used to get more satisfactory 
stands.

The importance of stand as influenc
ing yields is shown by our records in 
1939. Growers whose plants averaged 
15 inches or less in the row had yields 
of 413 bushels per acre, while those 
whose potatoes were spaced more than- 
15 inches secured but 347 bushels. 
Stand thus appears to be a rather vital

factor both to 
yields and profits, 
since with a good 
stand,  fertilizer, 
spray material ,  
and labor involved 
in cultural opera- 
t i o n s  are not 
wasted.

Two trends are 
evident with re
spect to fertilizers, 
the use of more 
plant food per 
acre year by year 
and the drift to
ward higher anal
ysis materials.  
There has been a 
steady increase in 
( T urn to page 39)These rounded h illto p s  in the  m ountains o f  n o rth ern  New H am pshire are 

ex ce lle n t fo r  high p otato  yields and fo r  the p rod u ction  o f  certified  seed.



Trees 
and the

Soil
By E. R. Jackman

Farm Crops Specialist, Oregon State College, 
Corvallis, Oregon

MOST o £  the good soils of the 
world were either built up under 

a cover of trees or were deposited by 
wind or water. In the southern States 
they refer to their “hundred-year rota
tion”; cotton and corn for about 20 
years, followed by brush and trees for 
80. The theory is that a long period of 
trees and brush will build enough fer
tility to provide profitable crops for a 
few years.

Knowing that forest trees were good 
for the land, the early planters of 
orchards paid little attention to orchard 
soils, but recent years have changed all 
that. The eastern orchardist has dis
covered that he can beat the western 
grower at his own game, provided a 
quality product is produced, and fer
tility is one of the secrets. The western 
grower with irrigation is finding that 
when he sells 10 to 20 tons of fruit year 
after year, he is also selling fertility. 
And the western dry-land grower is dis
covering to his dismay that every drop 
of muddy water that runs from his 
orchard during the winter is carrying 
away part of his precious top-soil. All 
of these add up to nation-wide activity 
in orchard soil building.

Along the Atlantic Coast and in the 
Midwest, a favorite orchard manage
ment system is to seed blue grass or 
orchard grass and leave it there. This 
prevents erosion, catches the leaves in 
the fall, controls weeds, and is alto

gether satisfactory at first. But in time 
the available nitrogen runs short, and 
the quick-starting grass becomes a ni
trogen grabber at the expense of the 
trees. This system of permanent sod 
works much better if the grass is not 
pastured or cut for hay. If an attempt 
is made to use the grass, then the soil is 
doing double duty, furnishing two crops 
instead of one—and it tires more rap
idly. It may be fine for the livestock, 
but it doesn’t put fruit into the box.

So those who keep the sod covers are 
turning more and more to commercial 
fertilizers. That seems to work fairly 
well, provided the grass crop is left on 
the land unpastured. There is a fire 
hazard with dead grass in an orchard, 
and mice and insects in the fall call 
gleefully, “Look what we’ve found.”

The owners of western irrigated 
orchards are turning mostly to alfalfa 
and sweet clover. Here again a fine 4- 
ton crop of alfalfa is a temptation to a 
man armed with a mowing machine, 
but the good operators are letting the 
long view triumph over the immediate 
profit. And there is danger connected 
with using this hay, if it has been 
sprayed heavily with lead arsenate.

Another and more sinister soil prob

C o u rte sy , S.C .S ., U .S .D .A., W ash ., D. C.

L ook in g  up a 3 0 %  slope in  a pru ne orchard  
located  5  m iles west o f  Newberg, O regon . In cip 
ien t gu llying on Red H ills so il shows th e  need 

fo r  cover crop s.
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lem is the serpent in the orchardist’s 
Paradise right now. In some of the 
older orchard sections where codling 
moth spray programs have been fol
lowed relentlessly for years, the soils are 
beginning to show the effect of the tons 
of lead and arsenic. It is becoming more 
and more difficult to get alfalfa to grow. 
The hope here lies in finding some 
other treatment for the ubiquitous 
moth. Rats are now poisoned with sub
stances harmless to humans, so there 
must be something somewhere that will 
be death to a worm but harmless to soil.

a cover crop and a fruit crop, then clean 
tillage part of the year, at least, is neces
sary.

Growers are checking the erosion by:
1. Contour planting of new orchards. 

This has been practiced for generations 
in vineyards and orchards of Europe, 
but is fairly new here.

2. Use of straw, manure, or hay 
mulches. Many are surprised to learn 
that, judging by values of commercial 
fertilizer, alfalfa is worth $8 per ton to 
plow under. This does not include its 
value in preventing erosion and adding

Sp ray in g  o p eratio n s in  a c lean  cu ltiv ated  w alnut o rch ard  in  w estern O regon.

Erosion is the chief enemy of the 
western dry-land orchardist, and it has 
taken plenty of toll in other parts of the 
nation. Many growers, by ignoring it, 
have literally sold their farms down the 
river. Clean tillage in an orchard is 
exactly like summer fallow in a grain 
field; it kills weeds, preserves moisture, 
and makes plant food available, but it 
surely destroys organic matter, and 
thereby puts the soil in condition to 
erode. It is a cumulative process that 
starts slowly but gathers speed as the 
years pass, and by the time the grower 
has noticed the effects, the field may be 
damaged beyond repair. But if soil is 
thin, or rain inadequate to grow both

to the organic matter. Many tons are 
bought and plowed down in western 
orchards every year. A simple trial will 
convince anyone that even a very thin 
layer of straw on the surface will slow 
or stop erosion. Orchardists with access 
to straw or hay are using it.

3. Terraces or contour ditches to lead 
the water off or spread it.

4. Cultivation on the contour.
5. Winter cover crops. In most of 

the western orchard-growing States the 
winter is the rainy season, and if erosion 
can be prevented then, there is not 
likely to be any in the summer. Vetch 
is largely used. Austrian winter peas

( Turn to page 46)



Using Soil Tests 
For Canning Crops

By W. T. Ewen
Ontario Agricultural College, Guelph, Ontario, Canada

DURING the past 2 years an inten
sive study has been made in Essex 

County and adjoining areas of Kent 
County, Ontario, with regard to cali
bration of rapid chemical soil tests for 
canning crops, with particular attention 
paid to tomatoes.

This area is characterized by its ab
sence of hills, being for the most part 
flat or slightly rolling in topography. 
The various soil types of Essex might 
be listed as follows:

Brookston clays—280,000 acres, other 
clay types—60,000 acres, loams—35,000 
acres, sandy soils—56,000 acres, and all 
other types including mucks, bottom 
lands, etc.— 19,000 acres. Most of these 
soils are low in phosphates, with a con
siderable degree of variation in organic 
matter and potash content.

The climate of this area is the mildest 
in the Province, with a mean annual 
temperature of 48 degrees Fahrenheit, 
and an average of 160 frost-free days 
in the growing season. Outside of the 
truck garden and orchard crops area, 
the chief cash crops are tobacco, toma-

F ig . 1— P ot cu ltu res show ing p lants grow ing in 
T u  sco la  sandy loam . Num bers 1 2 3  through 1 2 6  
received  varying am ounts o f  phosphorus and 

p o ta sh ; 1 3 2  is th e  ch eck .

toes, and sugar beets, all of which re
quire high levels of plant nutrients.

During 1939 an intensive soil testing 
and fertility plot programme was insti
tuted on the main soil types in this local
ity. At the same time fertilizer plot 
studies in other parts of the Province 
have been followed closely in keeping 
with the work of calibration of rapid 
chemical soil tests.

Preliminary work carried on in 1937 
and 1938 indicated that none of the 
rapid soil tests for phosphorus ade
quately portrayed the amounts of avail
able phosphates in our soils. Hence the 
first task was to develop a test which 
would be suitable for this purpose/1* 
On the other hand, the potash and pH 
tests of Thornton et al.(2) have given 
good results. Spurway’s <3) tests for 
calcium and magnesium have given sat
isfactory results. Although Spurway’s 
nitrate test was used to some extent, the 
author believes that the test for “active” 
organic matter of Thomas and Wil
liams (4) is of more value in estimating 
a soil’s ability to produce nitrate nitro
gen, under normal conditions.

During the winter of 1938-39 Neu- 
bauer analyses and pot culture experi
ments were conducted with several soils 
from this area. Two of the soils used 
for pot culture studies are described 
here. One of these soils, a Tuscola fine 
sandy loam, gave the following tests: 
pH—6.4; Ca— 1,200; Mg—56; NOs— 
200; P2O6—40; and K aO—20 pounds 
per acre 6 inches; organic matter— 
4.0%. The tomato plants in the check 
pots showed phosphate deficiency with
in 2 weeks after planting. Photograph 
1 shows the plants 7 weeks after plant-
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T a b l e  I

Lb. per Acre
% 

O. M.
pH Ca Mg N0 3 P0O5 KiO

1. Perth clay loam................... ...........a 6 . 8 1 , 0 0 0 56 56 40 400 3 .8
Perth clay loam................... ...........b 7 .0 1,500 56 40 30 320

2. Brookston clay..................... ...........a 6 .4 800 56 16 13 160 3 .5
Sand spot phase.................. ...........b 6 . 6 l'.OOO 56 8 13 80

3. Brookston clay..................... ...........a 6 . 8 1 , 1 0 0 56 16 30 160 3 .6
Brookston loam................... ...........b 7 .0 1 , 0 0 0 56 16 40 80

4. Brookston clay loam.......... ...........a 6 .4 800 56 16 13 160 3 .6
Brookston clay loam.......... ...........b 6 .6 800 56 16 13 80

5. Brookston clay loam.......... ...........a 6 .6 1,000 56 32 13 120 3 .9
Brookston clay loam.......... ...........b 6 .9 900 56 8 13 120

6. Brookston clay loam.......... ...........a 6 .4 1,100 56 16 40 400 4 .9
Brookston clay loam.......... ...........b 6 .6 900 56 8 40 500

7. Brookston clay..................... ...........a 6 .4 800 56 16 40 120 5.1
Brookston clay..................... ...........b 6 .6 1,000 56 8 30 200

8. Brookston clay..................... ...........a 6 .6 1,000 56 16 30 200 3 .4
Brookston clay..................... ...........b 6 .7 1,100 56 g 40 200

9. Brookston clay..................... ...........a 6 .0 900 56 8 30 400 4 .0
Brookston clay..................... ...........b 6 .4 1,100 56 0 40 200

10. Brookston clay..................... ...........a 6 .4 1,400 56 160 60 200 7.8
Toledo influence.................. ...........b 6 .6 1,000 56 40 110 320

11. Brookston clay..................... ...........a 6 .4 1,200 56 40 110 450 3 .7
Brookston clay..................... ...........b 6 .6 1,200 56 24 120 450

12. Tuscola fine.......................... ...........a 6 .4 1,200- 56 200 40 20 4 .0
S a n d v  loam ........ h 6 .3 1,000 56 80 100 20

a—Surface soil, 
b—Subsoil.

T a b l e  I I

Soil Type Analysis
Rate and Method 

of Application
Yield
(Bu.) Quality

1. Perth clay loam........................ 2-16-6 500 lb. broadcast* 320 Excellent
2. Brookston clay, sand spot... . 2-12-10 500 lb. broadcast 213f Excellent
3. Brookston clay loam............... 2-12-6 500 lb. broadcast 262 Fair
4. Brookston clay loam................ 2-12-6 450 lb. broadcast

-(-manure 263 Excellent
5. Brookston clay loam............... 2-12-10 350 lb. broadcast 294 Excellent
6. Brookston clay loam............... 2-12-6 500 lb. broadcast 318 Excellent
7. Brookston clay.......................... 2-12-10 250 lb. broadcast

250 lb. in the row 355 Excellent
8. Brookston clay.......................... 2-16-6 250 lb. broadcast

250 lb. in the row 313 Excellent
9. Brookston clay.......................... 2-12-6 325 lb. in the row 315 Excellent

10. Brookston clay.......................... 2-12-10 375 lb. broadcast
375 lb. in the row 385 Excellent

11. Brookston clay.......................... a -12-6 500 lb. in the row 541 Excellent
12. Tuscola fine sandy loam (a) 2-16-10 700 lb. in the row 198| Excellent

(3 plots) (b) 0-20-20 700 lb. in the row 195! Excellent
(c) 2-16-6 700 lb. in the row 123| Good

* Broadcast with a grain drill.
f  Below county average (240 bu. per acre).
j  Marketable fruits: disease infestation very severe in this field.
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ing. Potash deficiency began to appear 
in the leaves and fruits with the ripen
ing of the first truss in the low potash 
pots.

A Brookston clay gave tests of pH— 
6.6; Ca— 1,200; Mg—56; NO3- 4 0 ;  
P20 5—80; K 20-—450 pounds; organic 
matter—7.2%. This soil had sufficient 
phosphate to bring two trusses of fruit 
to maturity, but starvation symptoms 
began to appear when the third truss 
began to ripen. On the other hand, no

F ig . 2 — Field  o f  tom atoes grow ing on fine sand. 
Note heavy) lu x u ria n t grow th, Ju ly  2 1 ,  1 9 3 9 .

nitrogen or potash symptoms appeared 
at any time during the experiment.

With these results in mind, a more 
extensive and at the same time a more 
intensive study of these soils was under
taken this past year. Representative soil 
samples were taken from three farms 
for special fertilizer plot studies and 
from four farms from each district 
within the field of investigation. Each 
of these fields was quite representative 
of the respective types of soil within a 
district. The soil samples were tested 
for pH, calcium, magnesium, nitrates, 
phosphate, potash, and active organic 
matter. The fertilizers used on the vari
ous test fields were based on the rapid 
soil tests.

At regular intervals soil and plant 
samples were taken. Soil analyses were 
made by the above-mentioned tests, and 
nitrates, phosphate, and potash tests of 
the plant samples by the Thornton 
method. In Table I the rapid tests data 
of some of these soils are presented.

In Table II are presented the rates

F ig . 3^“ S ectio n  o f  the sam e field shown in  F ig . 2  
on Sep t. 4 ,  1 9 3 9 .  Note ravages caused  by dis

ease in fe sta tio n .

per acre of the fertilizers used, the yield 
and quality of the fruits in bushels per 
acre (60 lb.) of the soils shown in 
Table I.

It may be pointed out at this time 
that tomatoes growing on sandy soils, 
with high amounts of organic matter, 
produce much softer, ranker, more rapid 
growth than tomatoes grown on the 
heavier types of soil. Leaf spot and spot 
rot of the fruits were very severe on 
these areas in 1937, 1938, and 1939. 
Photograph 2 shows a field of tomatoes 
on July 21. This field is a Tuscola fine 
sand which gave the following tests: 
pH—6.4; Ca— 1,200; Mg—56; P20 6— 
40; and K 20 —20 pounds per acre 6 
inches; active organic matter 4.0%. A 
750-pound application of 0-10-20 per 
acre was applied in the row at planting 
time. Photograph 3 shows the same 
field on September 4. Because of this 
persistent tendency towards disease in
festation, the author advised that late 
tomatoes be planted on the heavier soils 
in Essex County.

In practically every case, the soil tests 
have accurately indicated the level of 
fertility of these soils as demonstrated 
by crop yields. For example, the spring 
tests on a Brookston clay showed pH— 
6.4; Ca— 1,200; Mg—56; P20 5— 110; 
K l.O—450 pounds per acre; active or
ganic matter—3.7%. This soil, without 
fertilizer, produced more than 8 tons of 
quality tomatoes per acre—more toma
toes per acre than the county average. 
With 500 pounds of 2-12-10 per acre in 

( Turn to page 42)



M aster F arm er H olm es con to u rs h is p each  o rch ard s. W ith  good land , use o f  legum es, and lib era l
use o f  fe r t ilis e r , h is  yields are high .

Master Farmers Strong 
On Soils & Livestock

By A. B. Bryan
Agricultural Editor, Clemson College, Clemson, South Carolina

THE seven South Carolina Master 
Farmers, recently selected and hon

ored by the South Carolina Extension 
Service and The Progressive Farmer 
magazine, are all strongly soil-building
conscious and livestock-minded. They 
have as important planks in their plat
forms of successful farming (1 ) soil 
conservation for more profitable crop 
yields, and (2 ) livestock production as 
a source of income to balance and im
prove crop production.

Without exception the seven who 
won their “Master’s” degree in prac
tical agriculture are soil savers and soil 
builders, protecting their soils from the 
ravages of erosion and building them

up through rotations and use of le
gumes and other cover crops, thus mak
ing their land more responsive to the 
use of commercial fertilizers. High 
yields per acre and higher profits from 
every dollar spent for fertilizer are the 
natural results.

Without exception also the seven de
rive a considerable part of their cash 
income from livestock — hogs, dairy 
cows, beef cattle, and poultry. Natu
rally these Master Farmers find that 
balanced crop rotation and soil im
provement are greatly aided by the 
presence of livestock to consume grains, 
legumes, and by-product feeds pro
duced in diversified cropping, and to
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make soils more fertile with compost 
from the livestock.

And thus we have soil conservation 
and livestock production hand in hand 
to make soils more productive, to make 
the use of commercial fertilizer more 
efficient, to increase the per acre yields 
of crops, to give higher net returns or 
profits, as well as to provide additional 
cash profits from the sale of livestock.

With experience built on these prac
tices, Master Farmers, we find, are lib
eral users of commercial fertilizers, for 
they have learned how to make every 
fertilizer dollar produce many dollars 
in net profit. Let’s examine briefly 
the soil-building practices of four of 
these leaders in better farming. They 
are typical of all.

A first secret of the success of Mas
ter Farmer Marvin Adams of Marlboro 
County was his realization from the 
first that only good land will bring 
good returns and permanent success. 
Intelligent practices in soil improve
ment include summer and winter le
gumes, wise rotations, turning under 
all crop residues, conserving manure 
from livestock, and liberal but judicious 
use of fertilizer.

The Adams soil-improvement key
note may be sounded briefly by saying 
that no fields are left bare in winter. 
He has around 800 acres in winter 
cover crops, and summer legumes of 
course go in all of his 200 acres of corn.

From the excellent crop yields se
cured by Master Farmer Tom L. Ross 
of Darlington County, it is clear that 
he is no soil robber, but rather a soil 
builder, who knows how to make his 
acres more productive year by year. To 
this end more than one-fourth of his 
cultivated land is always planted to 
legumes. All corn is interplanted with 
cowpeas, soybeans, and velvet beans. 
Small grain is followed by legumes, 
the small grains themselves serving as 
winter cover crops which retard erosion 
in winter. Thus we have a 3-year 
rotation of cotton, corn, and small 
grains, with legumes in corn and after 
small grains. Stable manure and crop 
residues are carefully returned to the 
soil to increase plant food and improve 
soil texture.

When Dewey Butler, Greenville 
County Master Farmer began opera
tions on his 50-acre farm, he found 
gullies and washed-up, run-down soil

T he H olm es resid ence is typ ica l o f  the  best sou thern  p lan tatio n  hom es.
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that needed rebuilding before it would 
yield abundantly. With soil saving and 
soil building the first big objectives, 
Dewey ‘first terraced the cropland to 
protect it. Then he went in strong 
for legumes to enrich it, for rotations 
to keep it fit for successful crop pro
duction, and for judicious use of fer
tilizer to increase yields. A 3-year ro
tation he has found advantageous con
sists of (1) grain followed by legumes,
(2 ) cotton with a winter cover crop,
(3 ) corn interplanted with legumes.

All tilled land on the 1,700-acre farm
of Master Farmer L. D. Holmes of 
Edgefield County has been terraced 
under an agreement with the Soil Con
servation Service. Even mature peach 
orchards were slashed where necessary 
to terrace the land. Orchards are 
planted to rye in winter and to peas, 
crotalaria, and beans in summer. Most 
of the cultivated land is planted to le
gumes each year, and the soil is con
sequently in a high state of produc
tivity. Fertilizers are mixed to meet 
plant-food requirements as experience 
points the way.

Let’s look now at the livestock prac
tices and experiences of the Masters as 
a proper and profitable balance to crop 
production. When Thomas Clyde 
Moss, Calhoun County Master Farmer, 
sent $425 to Plattsburg, Missouri, for 
a purebred Poland China sow 25 years 
ago, he started a farming venture that 
not only proved successful for himself, 
but has been a fine service to South 
Carolina and the South, in supplying 
a real need for more and better hogs. 
Moss’s natural fondness for animals 
made it easy to turn to purebred live
stock along with the time-honored cot
ton farming of his section.

In his Poland China breeding herd 
he now keeps 18 to 20 brood sows, 
from which he sells pedigreed breeding 
stock far and wide. But he also sells 
market hogs, for which the packers 
give him a premium of 25 to 40 points 
for high quality. In time Tom Moss 
became interested in beef cattle and 
now has a herd of 40 Herefords, headed 
by a registered sire with a goodly num
ber of purebred females.

“For profitable livestock farming you

M aster F arm er M eares grows 1 ,5 0 0  lb . o f  to b acco  p er acre w ith a lib e ra l fe r t ilis e r  p ro g ram : 
6 0 0  lb . o f  superphosphate, 3 0 0  lb . o f  cottonseed  m eal, 7 0 0  lb . o f  su lphate o f  potash m agnesia, 5 0  lb . 

o f  m u riate  o f  potash , and lOO lb . o f  n itra te  o f  soda p er acre .
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must grow ample feeds, and on the 
other hand, the only way to make a 
profit on the feeds produced in crop 
diversification is to feed them to your 
own livestock,” says Moss. Hence the 
large acreage of corn, small grains, le
gumes, and permanent pastures.

L. D. Holmes has some 300 acres of 
bottoms pasture land and grows much 
small grain and other feed crops in his 
farming layout. To utilize these are 
not merely the farm work stock, fam
ily dairy cows, and some hogs, but also 
and particularly a tiptop beef cattle herd 
of 75 to 150 Herefords.

“The fact that I can graze cattle 12 
months in the year is the basis of my 
success with beef cattle,” says Mr. 
Holmes. And here briefly is the graz
ing scheme: On 150 acres of good bot
toms pasture from spring to October; 
then on corn and velvet beans fields 
until Christmas; then on rye fields un
til pasture is ready in the spring. In 
his bottoms pastures he is strong for 
a good combination of lespedeza, Ber
muda, Dallis, and carpet grass, which 
gets plant food in a fertilizer formula 
■of 13-4-8 and lime.

The crops farming of Marvin Adams 
is supplemented with livestock, partic
ularly hogs and beef cattle, to consume 
much otherwise unmarketable feeds 
and crop byproducts. About 50 head of 
hogs are fed out twice yearly and sold 
through the cooperative association. In

a recent sale of 54 hogs, all graded tops, 
indicating the skillful feeding. Sim
ilarly, a regular herd of about 50 beef 
cattle is being maintained. Permanent 
pastures, 200 acres of cowpeas for hay, 
plus the grain crops, make a firm foun
dation for a larger livestock structure 
now being built up.

An important source of cash as well 
as of food for the family in the farm
ing scheme of Tom L. Ross, Darling
ton County Master Farmer, is hogs. 
So important that Ross says: “Hog 
money is good money in my farming; 
I hardly know what I would have done 
without it in some of the hardest 
years.”

With 10 Poland China brood sows 
as a basis, Ross raises around 80 pigs 
per year, and buys feeder pigs and 
feeds out 200 per year. For feed there 

(Turn to page 38)

M aster F arm er Moss ch attin g  w ith h is  son and d aughter on th e fro n t steps o f  th e ir  hom e.



Building Better Soils
By A. W. Blair

Agricultural Experiment Station, New Brunswick, New Jersey

IN a letter to Arthur Young of Eng
land, under date of December 12, 

1793, George Washington describes his 
farm land as follows:1

“No estate in United America is more 
pleasantly situated than this. It lies in 
a high, dry, and healthy country, 300 
miles by water from the sea, and, as you 
will see by the plan, on one of the finest 
rivers in the world. Its margin is 
washed by more than 10 miles of tide
water; from the beds of which, and the 
innumerable coves, inlets, and small 
marshes, with which it abounds, an in
exhaustible fund of rich mud may be 
drawn, as a manure, either to be used 
separately, or in a compost, according 
to the judgment of the farmer.

“The soil of the tract, of which I am 
speaking, is a good loam, more inclined 
however to clay than sand. From use, 
and I might add, abuse, it is become 
more and more consolidated, and of 
course heavier to work. The greater 
part is a grayish clay; some part is a 
dark mould; a very little is inclined to 
sand; and scarcely any to stone. A hus
bandman’s wish would not lay the 
farms more level than they are; and yet 
some of the fields, but in no great de
gree, are washed into gullies, from 
which all of them have not as yet been 
recovered.”

In this description there are three 
stated or implied conditions, namely:

1. That his farm was originally good 
land.

2. That it had been, to a certain ex
tent, abused and therefore depleted of 
some of its natural fertility.

3. That it was possible to rebuild this 
depleted land.

1 Brooke Walter Edwin, The Agricultural Papers 
of George Washington, pp. 82-83. The Gorham 
Press, Boston, Massachusetts, 1919.

Washington knew the curse which 
rests on a country whose land is allowed 
to wash into gullies. Likewise he knew 
that with such washing the cream of 
his land was taken away. This is clearly 
shown by directions which he gave to 
his manager, James Anderson in 1800, 
as follows:2

“The season is now far too advanced, 
and too cold, to be engaged in a work 
that will expose the hands to wet; but 
it is of such essential importance, that 
it should be set about seriously and with 
spirit next year, for the summer’s sun 
and winter’s frost to prepare it for the 
corn and other crops of 1801. All the 
hands of the farm, not indispensably 
engaged in the crops, should, so soon as 
corn-planting is completed in the Spring, 
be uninterruptedly employed in raising 
mud from the pocosons (swamp or 
marshy place), and from the bed of the 
creek, into the scow; and the carts so 
soon as the manure for the corn and 
potatoes in 1800 is carried out, are to be 
incessantly drawing it to the compost 
heaps in the fields, which are to be ma
nured by it. What number of hands 
can be set apart for this all-important 
work, remains to be considered and de
cided upon.”

Restoring Lost Fertility
In the absence of commercial fer

tilizers for improving his soil, Wash
ington did the next best thing, namely, 
he returned to his land as much of this 
lost fertility as was possible. He recog
nized in this mud in compost form, an 
inexhaustible fund of natural fertility 
that came from the land, and he had 
the vision to see that by returning it, he 
could build up the waste places.

*Loc. cit. p. 112.
( Turn to page 41)
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T H IS  FA RM STEA D  SE T T L E D  SNUGLY IN A V A LLEY  NEAR LA C R O SSE, W ISC O N SIN , SUG
G E ST S TH E PEA C E AND PLE N TY  O F W ELL-MANAGED AM ERICAN FA RM S.







A b o v e: S leek  m ares and co lts  raised  on th e  W . J .  T aley  Farm  in M aury County, T ennessee. 

B e lo w : 1 7 0 ,0 0 0  pounds o f  n ex t year’s lawn grass seed drying near C reston, Iow a.



t j—» ♦ 11 ♦ O  H O I  S ° informative is a re-rertllizer b a le s  bllO W  cent press release of
,  — , j *  the U. S. DepartmentFregressive I rends i  Agriculture entitled

®  “Report on 1939 Fer
t i l izer  Sales Shows

Trend Toward Fewer Grades” that we are prompted to print it herewith in full. 
Not only does the report give tonnages for the country as a whole, but tonnages 
for States leading in fertilizer usage, as well as details on the kinds and grades 
in favor. This information comprises the most recent and accurate picture of fer
tilizer consumption in the United States and therefore is of value in showing how 
far growers have gone toward restoring and improving the fertility of American 
soils.

“Fewer grades of fertilizers, and larger tonnage of mixtures containing high 
proportions of plant foods are progressive tendencies evident in the results of a 
survey and analysis of fertilizer sales in 1939. Both these trends have been recom
mended by State and Federal experimenters as desirable, and of advantage both 
to farmers and to manufacturers. The U. S. Department of Agriculture investi
gators, A. L. Mehring and Lola S. Deming had the cooperation of Herbert Willett 
of the National Fertilizer Association in assembling the figures, which are more 
nearly complete than those in any previous report of this kind. Their analysis of 
the results has just been published by the association as a special bulletin.

“Fertilizer sales for 1939 amounted to 7,616,000 tons. The survey gives details 
of the kinds and grades of more than 90 percent of this, or 6,905,984 tons. The 
most comprehensive previous survey, for 1934, covered only about 78 percent of 
sales for that year. State records were used wherever reliable reports were avail
able and were reorganized for uniform presentation and tabulation. Half the 
states now have records of fertilizer sales suitable for such a study as compared 
with only 15 states in 1934. Where official records were not available, ques
tionnaires were sent to all dealers handling fertilizers.

“Nearly a thousand grades (982) were reported, and the mixtures in the re
maining 10 percent would bring the total grades to more than a thousand. This 
compares, however, the investigators point out, with 1,291 grades in the 78 percent 
of the fertilizers reported on in 1934.

“Gains in the content of plant food in fertilizer mixtures for 1939 are reflected 
in the tabulation of the weighted average. This records substantially what would 
have resulted if all the mixed fertilizers had been mixed together in one uniform 
mixture. Expressing the plant food units in decimals instead of in the whole 
numbers usual in fertilizer grades, for 1939 the average grade designation would
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be 3.76-9.08-5.78 compared with 3.52-8.73-5.12 for 1934, showing increases in each 
of the main plant foods, nitrogen, phosphoric oxide, and potash.

“Ten states bought more than a quarter million tons each of fertilizer in 1939, 
with North Carolina well in the lead with more than a million tons (1,107,347). 
Four other Southern States exceeded a half million—Georgia, 736,179 tons, South 
Carolina 672,753, Florida 556,782, and Alabama 531,000. Virginia used 418,973 
tons followed by Pennsylvania, 356,853, Ohio 345,585, and New York 323,980, 
with Mississippi tenth with a consumption of 285,667 tons.

“Florida reported sales of more grades than any other state—at least 360, and 
South Carolina and Puerto Rico also reported great variety in mixtures. This 
year, however, Puerto Rico will choose from not more than 54 grades eligible to 
registration under new regulations. Of the states using large supplies of fertilizers, 
Alabama and Mississippi reported fewest formulas with only 12 each. As re
cently as 1934 Alabama reported 60 grades. Alabama’s record is regarded as out
standing, with farmers concentrating purchases on a 6-8-4 fertilizer particularly 
recommended by the State Experiment Station as desirable for many Alabama 
conditions.

“For the country as a whole, the leading fertilizer formula was 3-8-5 superseding 
3-8-3 which led in popularity in 1925 and 1934. Up to about 1920 the relatively 
low analysis mixture 2-8-2 led in tonnage, but is now low in rank and going out 
of use. The 1-8-4 grade once popular is no longer listed separately. The second 
most popular grade last year was the 20-unit mixture, 2-12-6, which is gaining 
widely and may soon pass the 3-8-5. This grade was not listed in 1917 and stood 
28 in order of tonnage consumed in 1925.

“Vermont is leading the trend toward use of high analysis fertilizers with more 
than one-sixth of its .fertilizer in the 40-unit grade, 8-16-16. Maine ranked highest 
in the average of plant food units in its fertilizers, slightly less than 30, and 
South Carolina lowest with an average of only 16.04 units. Maine also used the 
largest proportion of mixed fertilizer.

“The survey distinguished between mixed fertilizers and fertilizer materials. In 
both groups, however, the survey notes a definite upward trend in the strength 
of plant foods to the ton. In general, all materials and mixtures contributing less 
than 16 units of plant food to the ton are losing popularity because cost of 
bagging and transportation is relatively high per unit.

“Standardization of grades offers opportunity for economies in manufacture, 
storage, and in stock requirements to supply demand. The survey shows that 
farmers are making progress in concentrating their purchases on fewer grades. In 
most states the leading grade now accounts for more than one-fifth of all the 
fertilizer sales, and in Mississippi, Missouri, Oklahoma, Ohio, Indiana, and 
Michigan—as well as in several western states where consumption is light—a 
single grade accounted for more than half of all the mixed fertilizers sold in 1939.

“The use of higher analysis grades of potash fertilizer materials has more than 
doubled since 1934, the report notes. Potash gains are particularly striking in 
the northern states. The phosphoric acid percentages of superphosphates are 
generally on the up-grade in most sections with consumers learning that it is 
cheaper per unit of plant food to buy the higher grade materials.

“A series of 14 comprehensive tables is included in the publication, which is 
regarded as giving a fairly complete picture of the present situation with respect 
to fertilizer consumption in the United States.”



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 BETTER 
CROPS WITH PLANT FOOD would provide a complete index covering all publications from these 
sources on the particular subjects named.

Fertilizers
1̂ This is another season of the year 
when thousands of home owners seek 
reliable information on the care of 
lawns, evergreens, and shade trees. The 
proper application of fertilizers and ma
nure to prolong the life and beauty of 
these landscape essentials is but one of 
the many important considerations, but 
it is an operation that probably is least 
understood by the average layman. 
Among the recent publications pertain
ing to lawn and ornamental care, in 
which the plant-food requirements are 
specified, are: “Turf Management,”
Connecticut Experiment Station Circu
lar 139, by M. F. Morgan, E. M. Stod
dard, and J. P. Johnson; “Evergreens for 
the Home Grounds,” Wisconsin Ex
tension Service Circular 302, by Lau
rence G. Holmes; and “Feeding Shade 
Trees,” Kentucky Extension Service 
Circular 341, by N. R. Elliott.

Even though the soil and climatic 
conditions vary considerably for the dif
ferent regions represented in the above 
publications, as do the varieties and 
types of turfs and ornamentals grown, it 
is interesting to observe that the kinds 
of fertilizers suitable are quite similar. 
Fertilizers high in nitrogen with moder
ate amounts of phosphoric acid and pot
ash are most commonly recommended 
both for lawns and trees.

Such analyses as 10-5-5 at 10 pounds 
per 1,000 square feet of lawn area, or 
7-7-7 at 15 pounds, are advised in Con
necticut. On the established turf, ferti
lizer should be applied in early spring 
at the recommended rate. It is fre
quently desirable to make an additional 
topdressing in early fall, especially if the

turf has deteriorated during the hot 
summer months, using about half the 
spring rate.

Either 10-6-4 or 10-8-6 applied at the 
rate of one pound for each two feet in 
height of the evergreen will give good 
results, the Wisconsin circular states. 
The fertilizer should be broadcast at the 
base of the evergreen trees in early 
spring or late summer. A mulching of 
peat moss or leaf mold should be given 
every year. For shade trees, the 10-6-4 
analysis is probably the one used most 
often in Kentucky, according to Pro
fessor Elliott. The amount to apply can 
be determined by measuring in inches 
the diameter of the trunk of the tree 
three feet above the ground, multiply
ing this figure by four, and using this 
number of pounds. The fertilizer can 
either be broadcast over the area, 
loosened by digging, or placed in holes 
around the tree made by a pipe.

"Manure Experiments With Vegetable Crops 
in Arkansas," Agr. Exp. Sta., Fayetteville, Ark.., 
Bui. 392, June 1940, J. R. Cooper and Victor 
M. Watts.

“Fertilization of Lettuce on Alkaline—Calca
reous Soils: Soil and Plant S tu d iesA g r . Exp. 
Sta., Tucson, Ariz., Tech. Bui. 85, May 1, 
1940, W. T. McGeorge, M. F. Wharton, and 
W. A. Frazier.

“Profits from Fertilizing Farm Crops, (The  
Results o f a Twenty-four Year Experiment) 
Ontario Dept, o f Agr., Toronto, Ont., Canada, 
Bui. 410, Mar. 1940, A. W. Mason and G. P. 
McRostie.

“Fertilizers, Their Purpose, Nature, Pur
chase, and Use,” Agr. Ext. Serv., Honolulu, 
Hawaii, Ext. Bui. 37, June 1940, L. A. Dean.

“Recommended Fertilizer Analysis,” Agr. 
Exp. Sta., College Park, Md., 1940.

“Flue-cured Tobacco Fertilizer Recommen
dations for 1941,” Agr. Exp. Sta., Raleigh, 
N. C., Agron. Inform. Cir. 127, Aug. 1940.

“Fertilizing Field Crops in Ohio," Agr. Ext.

29
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'Serv., Columbus, Ohio, No. 136, June 1940, 
Robert M. Salter and Earl Jones.

",Fertilizer Experiments with Rice in Cali
fornia," U. S. D. A., Washington, D. C., Tech. 
Bui. 718, April 1940, Loren L. Davis and Jen- 
kin W. Jones.

Soils
1̂ New York State Agricultural Experi
ment Station (Geneva) Bulletin 691, 
“Experiments in Orchard Soil Manage
ment: Fertilizers, Mulches, and Cover 
Crops,” by R. C. Collison, contains an 
informative resume of this Station’s rec
ommendations on some of the orchard 
soil-management practices. Results of 
experiments on sub-surface placement of 
orchard fertilizers, the relation between 
fertilization and mulching and 7 years 
of cover-crop studies are included in 
this report.

Sub-surface placement of manure and 
fertilizer in an apple orchard over a 
3-year period gave no better response 
than to the usual surface broadcast ap
plication. Until more is known of phos
phorus and potassium-deficient soils in 
this State, the conclusion drawn is that 
the greater expense of placing the ferti
lizer in the root zone of trees is unjusti
fied, judging from the results of this ex
periment. With reference to potassium 
and phosphorus use for orchards, the 
author says that while a consistently 
negative response has followed the ap
plication of these two elements as far as 
tree response is concerned, it must be 
kept in mind that the removal of fruit 
crops year after year, especially when 
increased in volume through nitrogen 
fertilization, sooner or later may cause 
a need for potassium and phosphorus. 
The orchard cover must also be con
sidered, and this may be greatly bene
fited by phosphorus and perhaps potas
sium applications as well.

The investigations with nitrogen fer
tilization in a well-mulched McIntosh 
orchard on medium light soil indicated 
that applications normally recom
mended for unmulched orchards could 
not be used with a heavy mulch of 
non-legume material, without seriously 
affecting color and drop of fruit. Fur
ther studies on the more quantitative

relations involved in this connection are 
planned.

A report on 15 different crops avail
able for temporary or permanent or
chard covers is given in the bulletin. A 
discussion of apple varietal response to 
fertilizers is briefly mentioned, but a 
more detailed report on this subject is 
reserved for a later publication.

"Ewing Soil Experiment Field, 1910-1939, 
General Summary of Results," Agr. Exp. Sta., 
Urbana, III., Mimeo., May 1940, F. C. Bauer 
and C. J. Badger.

",Newton Soil Experiment Field, 1912-1939, 
General Summary of Results," Agr. Exp. Sta., 
Urbana, III., Mimeo., May 1940, F. C. Bauer 
and P. E. Johnson.

"Toledo Soil Experiment Field, 1913-1939, 
General Summary of Results,” Agr. Exp. Sta., 
Urbana, III., May 1940, F. C. Bauer and P. E. 
Johnson.

"Soil-building Practices in the 1940 AAA 
Program as They Apply to Iowa,” Agr. Ext. 
Serv., Ames, Iowa, Feb. 1940

"Getting Alfalfa Stands on Sandy Soil,” 
Agr. Ext. Serv., University Farm, St. Paul, 
Minn., Ext. Folder 84, Mar. 1940, George H. 
Nesom.

"Range Improvement Through Conserva
tion of Flood Waters, a Report o f Progress," 
Agr. Exp. Sta., Bozeman, Mont., Bui. 380, 
July 1940, O. W. Monson and J. R. Q tie sen- 
berry.

"Soil Moisture, Root Distribution and Aera
tion as Factors in Nut Production in Western 
Oregon," Agr. Exp. Sta., Corvallis, Oreg., Sta. 
Bui. 372, June 1940, C. E. Schuster and R. E. 
Stephenson.

"Soil Conservation Pays, These South Da
kota Farmers Say It Does,” Agr. Ext. Serv., 
Brookings, S. D ak; Spec. Cir. 49, May 1940.

"Types o f Vegetation in Escalante Valley, 
Utah, as Indicators o f Soil Conditions,” U. S. 
D. A., Washington, D. C., Tech. Bui. 713, May 
1940, H. L. Shantz and R. L. Piemeisel.

"The Liming o f Soils,” U. S. D. A., Wash
ington, D. C., Farmers’ Bui. 1845, Mar. 1940, 
Edmund C. Shorey.

"Soil Survey, Davis County, Iowa,” U. S. 
D. A., Washington, D. C., Series 1933, No. 32, 
June 1940, C. L. Orrben and G. A. Swenson.

"Soil Survey, Osceola County, Iowa,” U. S.
D. A. Washington, D. C., Series 1934, No. 19, 
Mar. 1940, C. L. Orrben, H. L. Dean, and
G. A. Swenson.

"Soil Survey, Cattaraugus County, New 
York,” U. S. D. A. Washington, D. C., Series 
1935, No. 12, Mar. 1940, C. S. Pearson, J. C. 
Bryant, Wilber Secor, S. R. Bacon, Clarence 
Lounsbury, W. J. Camp, and C. B. Beadles.

"Soil Survey, Stokes County, North Caro
lina,” U. S. D. A., Washington, D. C. Series 
1934, No. 20, Feb. 1940, W. A. Davis and
E. F. Goldston.
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Crops

Farmers and agricultural workers in 
Mississippi should profit materially by
H. O. West’s compilation of experi
mental and other reliable information 
on the best methods of producing pea
nuts, presented in Bulletin 341 of the 
Mississippi Experiment Station and the 
State Vocational Board, entitled “Peanut 
Production.” The experimental infor
mation in this compilation includes ap
propriate material from a number of 
peanut-producing States and is sup
plemented with general information 
pertaining to the practices of peanut 
growers from a peanut-producing area. 
Such subjects as soils and climatic 
adaptations, land preparation, varieties, 
and fertilizers for peanuts are fully 
discussed. Interested farmers will also 
find information on how peanuts fit 
into the general cropping system, meth
ods employed in planting the crop, cul
tivation, and the" numerous other facts 
detailed in this publication.

"Methods and Rates o f Planting Soybeans,” 
Agr. Exp. Sta., Fayetteville, Ark., Bui. 390, 
/unc 1940, C. K. McClelland.

"Effects o f Interplanting Legumes in Corn,” 
Agr. Exp. Sta., Fayetteville, Ar\., Bui. 393, 
June 1940, C. K. McClelland.

"Fiftieth Annual Report for the Year ending 
June 30, 1939,” Agr. Exp. Sta., Tucson, Ariz., 
1940.

",Home Floriculture in California,” Agr. 
Ext. Serv., Berkeley, Calif., Cir. 53, Revised 
Jan. 1940, H. M. Butterfield.

“Varieties o f Tree Fruits for Prince Edward 
Island,” Dept, o f Agr., Domin. Exp. Sta., 
Charlottetown, Canada, Pub. 706, Farmers’ 
Bui. 97, June 1940, Dr. J. A. Claris and G. C. 
Warren.

"Sixtieth Annual Report o f the Agricultural 
and Experimental Union, 1938,” Ontario Dept, 
of Agr., Toronto, Ont., Can., 1939.

"Restoring Colorado’s Range and Aban
doned Croplands,” Agr. Exp. Sta., Fort Col
lins, Colo., Bui. 459, April 1940, E. W. Nelson 
and W. O. Shepherd.

"Turf Management,” Agr. Exp. Sta., New 
Haven, Conn., Cir. 139, Mar. 1940, M. F. Mor
gan, E. M. Stoddard, and J. P. Johnson.

"Grass and Legume Silage," Agr. Ext. Serv., 
Newark, Del., Ext. Cir. 43, June 1940, T. A. 
Baker and Kenneth W. Baker.

"Silver Anniversary Report, Florida Agricul
tural Extension Service, 1939, Report of Gen
eral Activities for 1939 with Financial State
ment for the Fiscal Year Ended June 30, 1939,” 
Agr. Ext. Serv., Gainesville, Fla., 1939.

"Fifty-second Annual Report, Georgia Ex
periment Station, Experiment, Georgia, o f the 
University System o f Georgia, for the Year
1939-40,” Agr. Exp. Sta., Experiment, Ga.

"Nineteenth Annual Report, 1938-1939,” 
Ga. Coastal Plain Experiment Station, Tifton, 
Ga., Bui. 30, July 1939.

"Cover Crops in Soil Conservation,’’ Agr. 
Ext. Serv., Honolulu, •Hawaii, Agr. Ext. Cir. 
90, July 1940, Norman King.

"Strip Crops,” Agr. Ext. Serv., Honolulu, 
Hawaii, Agr. Ext. Cir. 94, Aug. 1940, Norman 
King.

"A Guide to the Agronomy Experiments, 
University o f Illinois, 1940,” Agr. Exp. Sta., 
Urbana, 111., AG848, June 1940.

"Agricultural Extension Work in Indiana,” 
(Annual Report, 1938-1939).

"Agricultural Extension Work tn Indiana, 
Twenty-eighth Annual Report o f Purdue Uni
versity Department o f Agricultural Extension,” 
Agr. Ext. Serv., Lafayette, Ind., 1940.

"Asparagus, Its Planting, Care, Manage
ment,” Agr. Ext. Serv., Urbana, III., Cir. 507, 
June 1940, Lee A. Somers.

"The Zinia,” Agr. Exp. Sta., Lafayette, Ind., 
Cir. 254, May 1940, E. R. Honeywell.

"Gladiolus Culture in Iowa,” Agr. Ext. Serv., 
Ames, Iowa, Bui. P12 (New Series), May 1940, 
L. C. Grove.

"Flora o f Kansas," Agr. Exp. Sta., Manhat
tan, Kan., Contrib. 391, 1940, Frank C. Gates.

Planning and Planting an Orchard!’ Agr. 
Ext. Serv., Lexington, Ky., Cir. 347, Feb. 1940, 
A. J. Olney.

"Silage from Hay Crops Making I t . . .  Feed
ing It,” Agr. Exp. Sta., East Lansing, Mich., 
Cir. Bui. 173, July 1940, S. T. Dexter and C. F. 
Huffman.

"Harvesting Better Barley,” Agr. Ext. Serv., 
East Lansing, Mich., Ext. Bui. 214, July 1940, 
H. C. Rather and A. B. Love.

"Soybeans and Winter Barley in One-Year 
Rotation,” Agr. Ext. Serv., Columbia, Mo., Cir. 
414, Feb. 1940, Ross Fleetwood.

"Twenty-five Years o f Extension Work in 
Missouri with the Annual Report for 1939," 
Agr. Ext. Serv., Columbia, Mo., Cir. 420, June 
1940.

",Fifty-third Annual Report o f the Agricul
tural Experiment Station," Agr. Exp. Sta., Lin
coln, Nebr., 1940.

"Varieties o f Winter Wheat in Nebraska,” 
Agr. Exp. Sta., Lincoln, Nebr., Bui. 326, May 
1940, K. S. Quisenbcrry, O. J. Webster, and 
T. A. Kiesselbach.
. ."Varieties o f Oats, Barley, and Spring Wheat 
in Nebraska,” Agr. Exp. Sta., Lincoln, Nebr., 
Bui. 328, June 1940, T. A. Kiesselbach, O. J. 
Webster, and K. S. Quisenbcrry.

"Report of the Nebraska 1939 Corn Variety 
and Hybrid Tests,” Agr. Ext. Serv., Lincoln, 
Nebr., Ext. Cir. 143, 1939.

"Annual Report o f the Board of Control for 
the Fiscal Year Ending June 30, 1939,” Agr. 
Exp. Sta., Reno, Nev., 1940.

"A Survey o f Variability in White Clover 
(Trifolium Repens L.) and Its Relation to Pas
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ture Improvement," Agr. Exp. Sta., New Bruns
wick, N. J., Bui. 676, April 1940, Gilbert H. 
Ahlgren and Howard B. Sprague.

"Field-crop Experiments at Las Vegas, 1937-
1939,” Agr. Exp. Sta., State College, N. Mex., 
Bui. 271, May 1940, John Carter, Jr.

"New Lawns," Cornell Agr. Ext. Serv., Ith
aca, N. Y., Bui. 429, Mar. 1940, Donald J. 
Bushey.

"Annual Report, North Carolina Agricul
tural Extension Service, 1939," Agr. Ext. Serv., 
Raleigh, N. C., 1940.

"Growing Small Grains in the Coastal 
Plain," Agr. Ext. Serv., Raleigh, N. C., Ext. 
Cir. 242, June 1940, E. C. Blair.

"Small Grains for the Piedmont and Moun
tains,” Agr. Ext. Serv., Raleigh, N. C., Ext. 
Cir. 243, Aug. 1940, E. C. Blair.

"The Bimonthly Bulletin," Agr. Exp. Sta., 
Wooster, Ohio, Vol. XXV, No. 204, May-June
1940.

"Growing Vegetable Seedlings for Commer
cial Gardening," Agr. Ext. Serv., Columbus, 
Ohio, No. 103, April 1940, E. B. Tussing, J.
H. Boyd, and 1. P. Blauser.

"Farming with Soybeans for Marketing, for 
Feeding, for Land Use," Agr. Ext. Serv., Co
lumbus, Ohio, Bid. 207, 1940, J. B. Park and 
J. A. Slipher.

"The Panhandle Bulletin: Production, Hand
ling, and Feeding Sorghum Silage by Use of 
the Trench Silo," Agr. Ext. Serv., Stillwater, 
Okla., No. 66, Aug. 1940, Warren N. McMil- 
len, Clyde H. Jamison, and Wright Langham.

"Coniferous Forest Plantings in Central 
Pennsylvania," Agr. Exp. Sta., State College, 
Pa., Bui. 394, April 1940, Donald D. Steven
son and R. A. Bartoo.

"Dehydrated and Sun-cured Hay," Agr. 
Exp. Sta., State College, Pa., Bui. 396, April 
1940, S. I. Bechdel, A. W. Clyde, C. O. Cro
mer, and P. S. Williams.

"Annual Report for 1939 Agricultural Ex
tension Service Rhode Island State College," 
Agr. Ext. Serv., Kingston, R. I., Bui. 78, Feb. 
1940, Raymond G. Bressler.

"New Hardy Fruits for the Northwest," 
Agr. Exp. Sta., Brookings, S. Dak•> Bui. ^39, 
June 1940, Niels E. Hansen.

"Grape Production in Texas," Agr. Exp. Sta., 
College Station, Brazos County, Tex., Cir. 89, 
June 1940, E. Mortensen and U. A. Randolph.

"Care and Planting of Small Trees," Agr. 
Ext. Serv., Pullman, Wash., Ext. Cir. 29, Feb. 
1940, James W. Stubbs.

"Winter Rye, Growing & Feeding," Agr. Ext. 
Serv., Madison, Wis., Cir. 301, June 1940, E. 
/. Delwiche, A. R. Albert, and G. Bohstedt.

"Evergreens for the Home Grounds," Agr. 
Ext. Serv., Madison, Wis., Cir. 302, June 1940, 
Laurence G. Holmes.

"Bean Growing in Northern Idaho, Eastern 
Washington, & Eastern Oregon," U. S. D. A., 
Washington, D. C., Farmers’ Bui. 1509, Feb. 
1940, Byron Hunter.

"The Culture and Use o f Sorghums for For
age," U. S. D. A., Washington, D. C., Far

mers’ Bui. 1844, Mar. 1940, /. H. Martin and 
J. C. Stephens.

"Cotton-Tillage Studies on Red Bay Sandy 
Loam," U. S. D. A., Washington, D. C., Cir. 
540, Apr. 1940, John W. Randolph, I. F. Reed, 
and E. D. Gordon.

"S X P Cotton in Comparison with Pima," f, 
U. S. D. A., Washington, D. C., Cir. 550, April 
1940, T. H. Kearney, R. H. Peebles, and E. 
Gordon Smith.

"The Oriental Persimmon," U. S. D. A., j 
Washington, D. C., Leaf. 194, May 1940, H. P. 
Gould.

"Blueberry Culture," U. S. D. A., Washing
ton, D. C., Mimeo., George M. Darrow.

"Gardenia Culture," U. S. D. A., Washing
ton, D. C., Mimeo., Guy E. Yerkes, Furman 
Lloyd Mulford, Lucia McCulloch, and Floyd
F. Smith.

"1939 Orange County Avocado Production - 
Cost Analysis, Ten Year Summary, 1930- j 
1939," Agr. Ext. Serv., Berkeley, Calif., No. j  
1-500.

"Orange County Lima Bean Cost Analysis, 
1939, Twelfth Annual Summary," Agr. Ext. 
Serv., Berkeley, Calif., No. 1-175.

"Orange County Sugar Beet Cost Study, ' 
1939, Fourth Annual Summary," Agr. Ext. , 
Serv., Office o f Farm Adviser, Santa Ana, j 
Calif., No. 1-200.

"Connecticut Fruit and Vegetable Market- j 
ing Handbook, 1940,” St. Dept, o f Agr., Hart
ford, Conn., Bui. 66, 1940, Brainerd T. Peck■ ;

"Connecticut Crop and Livestock Review
1939,” St. Dept, o f Agr., Hartford, Conn., Bui. 
67, June 1940.

"A Discussion of Apple Production Costs," j 
Agr. Exp. Sta., Storrs, Conn., Pomology Leaf. 
1, Mar. 1940, Wesley P. Judkins.

"Agricultural Land-Use Planning in the 
Territory of Hawaii," Agr. Ext. Serv., Hono- * 
lulu, Hawaii, Ext. Bui. 36, June 1940, John 
Wesley Coulter.

"The Organization and Management of 95 i 
Dairy and Cash Crop Farms in Androscoggin 
and Oxford Counties, Maine,” Agr. Exp. Sta., . 
Orono, Maine, Bui. 398, Feb. 1940, Andrew
E. Watson and Emil Rauchenstein.

"Agricultural Production and Types of 
Farming in Minnesota," Agr. Exp. Sta., Uni- \ 
versity Farm, St. Paul, Minn., Bui. 347, May 1
1940, Selmar A. Engene and George A. Pond, i

"Statistical Supplement, Agricultural Pro
duction and Types o f Farming in Minnesota,” 
Agr. Exp. Sta., University Farm, St. Paul, Minn., 
Sup. to Bui. 347, May 1940, Selmer A. Engene 
and George A. Pond.

"Uncollected Property Taxes in Montana, An 
Analysis of the Amount, Growth, Causes, and 
Means of Reducing Montana Property Tax De
linquency with Special Emphasis on Rural 
Property," Agr. Exp. Sta., Bozeman, Mont., 
Bui. 382, Aug. 1940, R. R. Renne and O. H. ■ 
Brownlee.

"Studies in Economics o f Apple Orcharding, 
III, A Study of Orchard Problems by the
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Budget Method of Analysis,” Agr. Exp. Sta., 
Durham, N. H., Bui. 323, June 1940, H. C. 
Woodworth and G. F. Potter.

' Econom ics

Those of us interested in learning 
more about our insular possessions will 
find “An Economic Background for 
Agricultural Research in Puerto Rico,” 
by E. B. Hill and S. L. Descartes, in
teresting reading. The above study ap
pears as Bulletin 51 of the Agricultural 
Experiment Station at Rio Piedras, 
Puerto Rico. Although the study was 
undertaken and written for the pur
pose of analyzing the agricultural prob
lems of the little insular territory, it 
contains much interesting information 
relative to the agricultural practices and 
economic problems of the Island. Agri
culture is the chief occupation, with 
industrial activity on only a small scale 
and mostly limited to the processing of 
agricultural crops.

Exports are extremely important, be
cause the local market can consume 
only a small part of the total agricul
tural production of the Island. Agri
cultural exports constituted about 90% 

’ of the total net exports for the year 
1937-38, and the 1929-38 average yearly 

; exports amounted to approximately 
i $90,000,000. Imports amounted to 

something like $78,500,000 annually be- 
[ tween 1929 and 1938. According to 
' the 1935 census, 53% of the workers 
i are employed in agriculture and in the 
[ processing of agricultural commodities.

Employment has been adversely af- 
\ fected as a result of the shrinkage of 
i export markets, reciprocal trade agree-
i. ments, and the wage and hour law. 
[ The writers point out that the physical 

and economic factors favor an agri
cultural rather than an industrial econ- 

l, omy. The absence of fuel and mineral 
1 resources is a severe handicap to in

dustry.
According to the bulletin, the dense 

population of Puerto Rico, about 540 
people per square mile, is the chief cause 
of the relatively low productivity per 
man and affects all aspects of Puerto 
Rican lives.

About 90% of the land area of the 
Island is in farms, and according to re
cent farm-management studies, there is 
an intensive use of pasture land. Pas
ture furnishes the major food for live
stock, with very little concentrates being 
used. It is also pointed out that density 
of population has resulted in the culti
vation of areas of land which in less 
densely populated countries would be 
considered too rough and stony for 
crops.

Restrictions on the production of 
sugar and tobacco have resulted in a 
shift of some of the land in these crops 
to less intensive use, such as pasture. 
It appears that since 1909, sugarcane 
has not tended to replace food crops. 
The area of food crops per capita was 
about the same in 1935 as in 1909, 
despite a large increase in population, 
but the same area planted to sugarcane 
yields more income in terms of food 
that it can buy than the same land 
planted with food stuffs would yield. 
In recent years sugarcane has consti
tuted about 75% of the exports of the 
Island and has provided employment 
for around 125,000 workers. Puerto 
Rico’s productive capacity for sugar is 
considerably higher than its export 
quota.

Coffee, once a leading export of the 
Island, has declined in importance in 
recent years, but the coffee industry still 
provides employment for about 45,000 
workers and contributes about 6% of 
the total gross farm income of the 
Island. No satisfactory crops have been 
found to replace coffee in the moun
tainous lands of the interior western 
region, even though the income from 
the coffee farms has not been enough 
to cover expenditures, interest on in
vestment, or provide any sort of satis
factory reward for the farmer’s labor.

The Puerto Rican tobacco farmers 
have suffered considerably from the de
cline in the per capita consumption of 
cigars in the United States and the 
shift from high priced to a lower priced 
cigar. The area in tobacco has declined, 
and prices have been unsatisfactory.

About $1,500,000 worth of pineapples
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were exported annually between 1930 
and 1939, and only $1,000,000 worth 
in 1938-39, due to more competition 
with Cuba, a 20^-per-crate reduction in 
tariff rates to Cuba in 1934, and lower 
quality fruit. Considerable quantities 
of grapefruit are produced and exported, 
both fresh and as canned grapefruit, 
to the United States. Other important 
crops include cocoanuts and vegetables, 
such as cucumbers, tomatoes, and pep
pers. Although large quantities of food 
are imported, Puerto Rico produces 
about 85% of the beef, 37% of the 
pork, 86%  of the poultry, and all of 
the fresh milk consumed on the Island. 
Meat and milk consumption per capita 
is low, because of the low purchasing 
power of so many of the people.

"Analyses o f Commercial Fertilizers, Ma
nures, and Agricultural Lime, 1939," Agr. 
Exp. Sta., New Brunswick, N. J., Bui. 674, 
Feb. 1939, Charles S. Cat heart.

"Fundamental Principles Essential to the 
Development o f Agriculture in North Caro
lina," Agr. Ext. Serv., Raleigh, N. C., Ext. 
Cir. 240, May 1940, John W. Goodman.

"Some o f the Economic Effects o f Soil Con
servation in the Salt Creek Watershed, Zanes
ville, Ohio, 1934-38," Agr. Exp. Sta., Colum
bus, Ohio, Mimeo. Bui. 124, Apr. 1940, R. H. 
Blosser.

"Rural Tax Delinquency Study o f the State 
o f Oregon," Corvallis, Oreg., Sta. Bui. 371, 
June 1940, W. H. Dreesen.

"Inspection o f Fertilizers Made for the State 
Department o f Agriculture and Conservation,"

Agr. Exp. Sta., Kingston, R. I., An. Per. Cir., 
Contr. No. 564, Jan. 1940, W. L. Adams and 
T. Wright, Jr.

"Report o f Inspection Work Commercial 
Fertilizers," St. Dept, o f Agr., Charleston, W. 
Va., Bui. (N. S.) 19, July 1, 1940.

"Results o f County Agricultural Program 
Planning" Agr. Ext.- Serv., Madison, Wis., 
Cir. 306, June 1940.

"The United States Department o f Agricul
ture, Its Structure and Functions," U. S. D. A., 
Washington, D. C., Misc. Pub. 88, Revised May 
1940, A. P. Chew.

"A Brief History of Agricultural Adjustment 
in the United States," U. S. D. A., AAA, Wash
ington, D. C., Ext. Serv. Cir. 333, May 1940, 
R. L. Burgess.

"The A. A. A. Wheat Program in Opera
tion," U. S. D. A., AAA, Washington, D. C., 
G-101, Gen. Inform. Series, July 1940.

"Land Use Planning Under Way," U. S. D. 
A., Washington, D. C., July 1940.

"County Land Use Planning," U. S. D. A., 
Washington, D. C., County Planning Series 
No. 1, Mar. 1940.

"Membership o f Land Use Planning Com
mittees," U. S. D. A., Washington, D. C., 
County Planning Series No. 2, April 1940.

"The Land Use Planning Organization, 
U. S. D. A., Washington, D. C., County Plan
ning Series No. 3, May 1940.

"The Scope o f Land Use Planning," U. S. 
D. A., Washington, D. C., County Planning 
Series No. 4, 1940.

"Pooling Ideas in Land Use Planning," U. 
S. D. A., Washington, D. C., County Planning 
Series No. 5, 1940.

"Communities and Neighborhoods in Land 
Use Planning," U. S. D. A., Washington, D. 
C., County Planning Series No. 6, 1940.

"Rural Zoning and Land Use Planning," U. 
S. D. A., Washington, D. C., County Plan
ning Series No. 7, 1940.

Legume-Grass Mixtures Best

LEGUMES form a valuable part of 
t almost any soil-conserving pro

gram, but they should not be regarded 
as a cure-all for soil erosion troubles, 
says C. R. Enlow, chief agronomist of 
the Soil Conservation Service. Pure 
seedings of leguminous plants have been 
found at soil conservation experiment 
stations to be considerably less effective 
for erosion control than mixtures of 
legumes and grasses.

Enlow points out further that not all 
legumes are good soil-binders. Soy

beans for example, have a tendency to 
loosen the soil, a condition favorable to 
erosion damage. Experiments have 
shown that soil losses under a soybean 
crop run about as high as under corn 
in a 3-year rotation with barley and 
clover.

In short, says Enlow, the mere fact 
that a plant is leguminous is no guaran
tee of its soil-holding capacities. The 
ability of any hay crop to check erosion 
depends primarily on the density of its 
growth and its sod-forming qualities.



T o supply information on agricultural research and practice in other countries, brief abstracts of 
articles in foreign publications ars 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, 
Vol. 36, No. 5, May 1940.

T h e  I n f l u e n c e  of P otash A ddition s 
on S tarch  F o rm a tio n . By K. 
Schmorl, Coburg, Germany.

The starch content and other charac
teristics of plants can be influenced 
within certain limits by selection and 
breeding for the desirable factors, but 
the fertilization of the plant can also 
influence these characteristics in many 
cases. The influence of potash fertiliza
tion on starch content of grains has 
been shown in field experiments, and 
also in laboratory investigations of the 
grain. In this connection, it is pointed 
out that in studying the influence of 
potash fertilization on a crop, the prop
erties of the soil, particularly with re
spect to fixation of potash, must be 
taken into consideration, since the plant 
may be actually getting considerably 
less potash than is assumed.

The starch in the grain or in potatoes 
should not be considered merely as an 
organic carbohydrate, since certain 
amounts of phosphoric acid, potash, 
and calcium are always connected with 
it. The connection of these mineral 
substances with the starch is an indica
tion of their importance in the forma
tion of the starch, even as nitrogen is 
connected with protein formation. The 
starchy plants always have a higher ash 
content with a higher starch content. 
Data are given showing the increasing 
ash, potash, and phosphoric acid con
tent of potatoes with increasing starch.

The wheat grain consists of several 
parts, and in milling, the outer cover
ings are separated from the inner 
starchy parts to a greater or lesser de

gree. The finest flour consists mostly of 
the inner parts, the coarser flours con
taining more of the outer parts of the 
grain. Analysis of the flour shows that 
the ash and phosphoric acid increase 
with the coarseness of the flour, while 
the potash increases with the fineness of 
the flour.

Curves are given showing the range 
of the gluten content, and swelling, test, 
and total quality figures for three grain 
varieties. While there was a marked 
tendency for the three varieties to differ 
in these characteristics, the curves over
lapped in all cases. Potash fertilization 
was found to have a marked influence 
also on the figures, a case being men
tioned by the author where the swelling 
figure for the gluten from grain with
out potash was 9 and with potash, 21. 
The great importance of this nutrient 
for various crops, in conjunction with 
other nutrients and factors necessary for 
good crop development, is mentioned.

T h e  A g r ic u ltu ra l  P r o blem s  of

G r e e c e . By K. Nevros, Athens,
Greece.

One of the big problems of Greece is 
to increase grain production so as to 
make the country self-sufficient in 
grains. To do this, cultural practices 
will have to be improved. This will in
clude better land utilization, better fer
tilization, improved varieties, and more 
modern growing practices. Many of the 
soils have become impoverished from 
lack of fertilization combined with soil 
erosion due to a one-crop system of 
farming and poor soil management.

The fertilizer problem is complicated 
by the high lime and iron contents of 
the soils and periods of drought favor
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ing fixation of the nutrients. Proper 
placement of seed and fertilizer, and 
irrigation will help solve these prob
lems. The wheat should be drilled in
stead of broadcast, especially since this 
permits the hoeing of the crop, highly 
necessary under conditions in this coun
try. The more intensive cultivation of 
grains would permit transferring some 
of the acreage now devoted to this crop 
to other important crops, and still in
crease total grain production.

About one-fifth of the total area of 
Greece is under cultivation. Of this 
area, about two-thirds is in grain, in
cluding wheat, rye, corn, rice, and 
millet, about one-fifth in beans and 
other legumes, about 3.3% in vege
tables, 8.6% in cash crops as tobacco, 
cotton, spices, etc., 5% in forage crops, 
and 11% in vineyards of various types. 
Reforestation of much land should be 
undertaken, although some progress in 
this respect already has been made.

I nvestigation s on t h e  R ela tio n sh ips  
B e t w e e n  D r y  M a tter  P roduction  
and C arbonic  A cid  L ibera tio n  b y  
t h e  R oots o f  C o rn . By F. Alten and 
R. Gottwic\, Berlin, Germany.
Corn plants were grown in water cul

ture in special apparatus, whereby the 
roots and solution around them were 
excluded from all contact with air ex
cept that supplied under experimental 
control. The carbon dioxide given off 
by the roots under different conditions 
of nutrition, light, and season was meas
ured, and the plant weight and analysis 
were determined. The results showed 
that under similar conditions, about 
equal amounts of C 0 2 were given off 
for a given production of organic mat
ter. Under the poorer light conditions 
in winter, about twice as much C 0 2 
was given off per unit weight dry mat
ter as under favorable light conditions 
in the spring and summer.

Increasing amounts of potash in the 
nutrient solution increased the produc
tion of dry matter, and also the C 0 2 
given off, but not in the same ratio as 
the increase in dry matter. Increasing 
the nitrogen application increased the

production of dry matter and C 0 2 in 
about the same ratio. When extra nu
trients were added to plants growing in 
solutions too weak for normal growth, 
dry matter and C 0 2 production in
creased, but the ratio of the two tended 
to be the same as when the plants were 
grown under more favorable conditions 
from the beginning. During the night, 
C 0 2 production did not decrease so 
much with plants growing in solutions 
containing more nutrients. The ques
tion as to whether plants with better 
nutrient supply are less affected by light 
deficiency could not be answered from 
the work.

As a general conclusion, the authors 
advance the indication that plants well 
supplied with potash are able to utilize 
more efficiently the C 0 2 they absorb in 
the production of organic matter.

T h e  U t iliz a tio n  o f  A gricu ltu ra l  
L and in  G erm a n y .

The acreages of individual crops, pas
tures, fallow, forests, and unproductive 
land for greater Germany for 1938 and 
1939 are given. The listing is very de
tailed and complete.

G erm an  F r u it  P roduction  in  1939.
The total production of fruits in Ger

many is given for the year 1939, and 
per tree for each of the last seven years.

Annales Agronotniques,
Vol. 10, No. 1,

January-March 1940.
C om parative S tu d ies on t h e  B iology 

of t h e  S o ils  of t h e  N orth  and 
C en tra l  S ahara. By C. Killian, 
Beni-Ounif, Algiers.
This paper describes part of a series 

of studies on the soils of the Sahara 
Desert. Physical, chemical, and micro
biological investigations of the different 
groups of soils are summarized and dis
cussed. Many interesting and at times 
perplexing facts were found. These fre
quently appear quite anomalous to one 
better acquainted with humid than 
with arid soils. The author brings out
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that microbiological factors are much 
more important in arid soils than is 
commonly recognized. He found Azo- 
tobacter quite generally distributed, and 
nitrifying organisms not quite so gen
eral, since these could not withstand 
lack of aeration in soils as well as the 
Azotobacter. Nitrogen is of great im
portance and significance in the soils. 
Carbon is not so important as in humid 
soils, and carbon/nitrogen ratios are of 
less significance. Phosphates and potash 
in many cases were high, while the 
reaction was usually mildly alkaline.

O bservations on t h e  O r ig in  and C on
s t it u t io n  o f  t h e  S o ils  o f  F ren ch  
E ast A fric a . By H. Scaetta, Brus
sels, Belgium.

The author describes and discusses 
the groups of soils, their profiles, char
acteristics, and modes of formation.

A R e v ie w  o f  P h y to ph a r m a c y . By M.
Raucourt, Versailles, France.

Measures followed in numerous coun
tries to control the purity and efficiency 
of commercial insecticides and fungi
cides used in agriculture are briefly re
viewed. Various newly developed ar- 
senicals and organic insecticides are 
described, and their action, value, and 
dangers discussed. Materials added to 
the poisons as spreaders, adhesives, 
and emulsifiers also are given consider
ation. A rather full bibliography is 
appended.

Sweetpotato Research Broadens Step by Step
W EETPOTATO starch offers a 

good example of the kind of results 
that may come from scientific research, 
says James T . Jardine, Director of Re
search, United States Department of 
Agriculture.

The original problem put to the chem
ists of the Department was to devise 
a practical and economical process for 
making sweetpotato starch. This part of 
the problem has met with considerable 
success, although scientists are still im
proving the process. The starch is a 
quality product in demand on the mar
ket, and manufacture is expanding. 
The byproduct pulp may be utilized ad
vantageously as stock feed.

The first starch making was seasonal 
and lasted only a few weeks during the 
harvesting season. This created prob
lem two, to find a way to use the raw 
material over a longer season and thus 
cut overhead expense. Research was 
started to develop chemical and heat 
treatments to take out of the ground

potatoes enough water so the product 
would keep. The work on this is al
ready under way and has pointed to a 
third problem, using dried potatoes for 
livestock feed.

If dried sweetpotatoes could be kept 
for year-round feeding, the sweetpotato 
could come to be one of the most impor
tant feed crops of the South. Yields of 
sweetpotatoes compare favorably in 
total food values with yields of corn. 
If sweetpotato drying can be made 
cheap enough—perhaps through com
munity drying plants—feeders may not 
need to depend on the byproduct pulp 
of starch manufacture, but may grow 
sweetpotatoes for drying without ex
tracting the starch, thus producing a 
livestock feed that is cheaper for the 
South than corn.

While the chemists are wrestling with 
these problems, plant breeders are de
veloping new strains of high-yielding 
sweetpotatoes that are rather high in 
starch.
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Drought Years Favored Vffeed Rivals of Crops

T H E “weed problem” on American 
farms has changed radically in the 

last generation, according to L. W. 
Kephart, in charge of weed research in 
the Federal Bureau of Plant Industry. 
From concern over cultivation of an
nual weeds in tilled crops, interest has 
shifted chiefly to the “noxious weeds,” 
mainly perennials which have been 
spreading alarmingly.

Fifteen years ago the noxious weed 
areas did not greatly exceed 1,000,000 
acres, Kephart estimates. Now these 
weeds have “taken” about 6,000,000 
acres of good farmland west of the Mis
sissippi, with crop production checked 
or prevented, not only on single farms, 
but in whole townships.

Two factors have played a great part 
in this spread, Kephart finds. Since 
1930 an unusual series of dry years has 
proved extra favorable for seed produc

tion by the weeds. Economic depression 
increased farm tenancy and a general 
let-down in farm care. “The indications 
are,” says Kephart, “that the present 
situation will not greatly improve and 
that noxious weeds will continue to 
increase, unless vigorous measures are 
taken to combat them.”

The situation has roused many farm
ers. The Federal Seed law has been 
made more effective. Thirteen States 
have adopted new laws or revised old 
laws on weed control, and eight States 
are cooperating with the Bureau of 
Plant Industry in weed-control research. 
The first important achievement was 
development—as a direct result of re
search—of a method of bindweed eradi
cation that produced better results with 
half the labor as a result of better tim
ing of cultivations—at intervals of 14 
to 20 days, instead of every 7 or 8 days.

Master Farmers Strong on Soils & Livestock
(From page 21)

are corn, oats, rye, soybeans, and cot
tonseed meal from the farm. Cash 
from poultry and cattle is only less im
portant than that from hogs. True, 
the hens and the cows are primarily 
for good family eating, but they are a 
big help in providing supplementary 
cash.

Experience has shown Ross that feed
ing out steers on feeds grown on the 
farm is profitable because: first, there 
ft some net cash resulting; second, 
they are a market for by-product feed- 
stuffs that might otherwise be worth
less; third, the resulting manure is a 
great land conditioner and enricher.

Modern, well-equipped dairy barns 
house a high quality herd of 100

Guernsey dairy cattle on the farm of 
Master Farmer Ben M. Gramling of 
Spartanburg County; and 150 acres of 
permanent pasture and more acres of 
temporary grazing keep the herd well 
fed and productive. Registered pure
bred sires keep the herd one of the best 
to be found in Guernseydom.

Always ready to pioneer in farming 
ventures and diversify his interests, Mr. 
Gramling has recently acquired 1,000 
acres of land in Laurens County, on 
which he has established beef cattle 
with purebred Hereford bulls and na
tive cows. He is, of course, building 
up pasture land and temporary grazing 
crops for economically feeding these 
cattle.
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Potato Growing Trends
(From page 12)

the amounts of plant food applied by 
club members. In 1939 the average 
application was 2,357 pounds of 20- 
unit equivalent, with a maximum of 
2,900 pounds per acre. There seems 
to be a firm determination on the part 
of our potato men not to allow their 
plants to suffer for want of plant food. 
As operations on potato farms have ex
panded, manure has become less and 
less important as a source of fertility 
for potatoes. Only 5 men out of 28 
report having used manure directly for 
potatoes. Three of these did not limit 
their fertilizer because of its use, one 
man cut his fertilizer to about three- 
quarters of a normal application, and 
one grower applied no fertilizer at all. 
This latter grower uses 20 tons of ma
nure to the acre over all his crop land 
each year, regardless of the crop grown.

A few years ago we reported that 
club members were about evenly di
vided in the matter of high and low 
analysis fertilizers. In 1939, 18 growers 
used nothing but high analysis goods, 
5 used low analyzing mixtures, and 3 
applied medium analysis materials, 
(25-35 units), while one grower di
vided his application between 20 and 
40-unit goods. The initial savings in 
buying high strength materials and the 
savings in cartage and labor of appli
cation have a distinct appeal.

Recent agreements in the fertilizer 
trade to manufacture more grades run
ning in the medium analysis group 
may have a tendency to check the 
stampede into materials approximating 
40 units of plant food. But as anyone 
can readily see, the trend- is definitely 
away from the 20-unit materials which 
formerly ranked as favorites with po
tato growers.

In the April 1939 issue of “Better 
Crops” I discussed at some length the 
fertilization of potatoes under the title, 
“Fertilizing Potatoes in New Eng
land.” In this article I pointed out

that a 300-bushel crop, leaves and tops, 
takes more nitrogen and somewhat 
more potash than is furnished by a ton 
of 5-8-7 fertilizer, a formula that still 
leads all others in quantity sold in this 
important potato-growing area. I also 
pointed out that although a ton of 
5-8-7 carries more phosphoric acid than 
is used by such a crop of potatoes, the 
fact that an unknown but very large 
percentage of applied phosphoric acid 
is fixed and not recovered at least in 
the immediate growing crop, makes it 
always wise to apply an excess of this 
growth-promoting substance.

Aim for Higher Yields

These potato growers who depend 
upon chemical rather than farm-pro
duced fertilizers are not satisfied with 
the prospect of producing 300 bushels 
of potatoes per acre, but always have 
the hope of some higher yield in mind. 
Many of these hopes come to fruition 
in the autumn at harvest time. Since 
the aim is always high and since they 
do not wish the lack of plant food to 
limit their yields, they use more than a 
ton of fertilizer, and as our average 
figures now show have arrived close 
to the 2,400-pound mark, measured in 
20-unit plant food.

Meetings of potato growers recently 
held in many New Hampshire coun
ties decided upon this 2,400-pound ap
plication as a maximum recommenda
tion, although many of the growers 
present indicated they would probably 
exceed this figure in 1940 as they did 
in 1939, especially in the higher analy
ses. These growers recognized the 
fact, of course, that a dairyman might 
cut this amount to some extent in view 
of the manure he applies, and they 
voiced the opinion, too, that if a farm
er’s financial condition did not permit 
his taking risks, it might be better for 
him to hold his application around the
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ton mark for single or the half-ton 
mark for double strength goods.

This means then that the range of 
our recommendations for 1940 was 
about as follows:

Formulas

grower at the moment. Although 
bordeaux has some repellent and toxic 
effect against hoppers, and flea beetles 
do not fare so well when vines are 
covered with arsenic, even our most

Amounts (lb. per Acre)

5-8-7, 4-8-10, and similar formulas  2,000-2,400
5-10-10 “ “ “   1,600-2,000
8-16-16 “ “ “   1,000-1,200

There is no small amount of interest 
amongst our growers in the ratio of 
elements to be applied. Most of them 
have followed the experimental work 
we have done, which indicates that 
high phosphorus and potash in relation 
to nitrogen often increases yields, and 
there is a growing interest in this idea 
as well as an interest in the materials 
that actually are used to compound 
the fertilizer. Because of this interest, 
sulphate of potash, bone meal, or- 
ganics, and other materials are coming 
under the scrutiny of these potato 
growers in actual field tests.

Insect and Disease Protection
A slight tendency toward dusting 

for insect and disease protection was 
noted in 1939. This is probably due 
to advances made in power dusters 
that can be mounted directly on the 
tractor and operated with a power take
off, thus eliminating the necessity of 
having two implements run over the 
vines. Vine lifters can easily be at
tached to the tractor to avoid injury, 
and these aids are appearing in many 
fields.

Some of the insect and disease prob
lems seem to be pretty well solved, 
others are still aggravating. Late 
blight is easily controlled with liquid 
bordeaux or copper lime dust, except 
in rain-soaked and sodden fields, such 
as existed at the time of the 1938 hur
ricane. Colorado potato beetles are 
quickly killed with arsenicals. But 
the two small insects, flea beetles and 
leaf hoppers, still do a tremendous lot 
of damage in practically all fields and 
are the worst enemies of the potato

careful and efficient spray operators 
are experiencing a great deal of com
mercial damage from these two minute 
but multitudinous pests.

There is hope on the horizon, how
ever, since tests conducted during 1939 
in New Hampshire in a limited way 
have clearly proved that one of the old 
insecticides combined with a new 
carrier is completely effective against 
flea beetles and apparently gives fairly 
good control of the leaf hopper situa
tion. One grower reports that a single 
application of this new material kept 
the sprayed portion of his field in a 
green and growing condition one 
month longer than the unsprayed por
tion, and increased his yield then by 
more than 100 bushels per acre. When 
the proponents of this material finally 
perfect it and get it out to farmers for 
use in their fields, potato yields will 
undoubtedly increase. When this time 
comes, we will probably be reporting 
600-bushel yields as glibly as we speak 
of those in the 500-bushel class today.

Always provided, of course, that 
some new disturbing factor doesn’t ap
pear on the horizon, and one seems to 
be on the way. Erosion. Shortening 
the potato rotation appears to reduce 
organic matter and absorbing proper
ties of the soil for water. Changes in 
the rotation which involve keeping 
land in potatoes a greater proportion 
of the time render the soil more vulner
able to washing. Two of our 300- 
bushel club growers are already prac
ticing erosion control methods by 
means of terraces and cropping in 
strips on the contour, and other men 
may have to follow their example.
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Most of the potatoes in New Hamp
shire and in New England, for that 
matter, are grown on heavy, sloping, 
hill land, land that is susceptible to 
erosion if exposed. If our farmers 
realize the dangers from this source 
before the value of their soils is too 
seriously reduced, it will be a credit 
to their foresightedness.

It isn’t likely that a keen-minded

group such as these men will fail to 
recognize the damage erosion causes in 
these new cropping systems. They 
are very alert in adopting new methods 
or ideas which they think will improve 
yields or enhance profits. That they 
have made progress in the last dozen 
years is beyond question. That they 
will continue to improve both in 
methods and quality is certain.

Building Better Soils
(From page 22 )

The early settlers in America found a 
goodly inheritance in the soils of the 
country. Too often they failed to appre
ciate the soil wealth that was theirs, and 
treated it as one treats a mine—took 
from it all they could get without 
thought of returning anything. Worse 
yet, they frequently burned the fine 
timber and with it the very valuable 
organic matter contained in the layer of 
woods-mold underneath the carpet of 
leaves.

Who that has read the history of agri
culture during the last half of last cen
tury and has learned how thousands of 
families deserted the farms of New Eng
land, New York, and other eastern sec
tions, migrated westward, took up 
fertile virgin lands, farmed them until 
they had taken out the cream of fer
tility, then moved on again to take up 
other new lands, and repeat this process 
many times over, can fail to realize how 
destructive agriculture can be? Perhaps 
there is no clearer picture of this process 
of land destruction than that drawn by 
the late Hamlin Garland in his book 
“A Son of the Middle Border.”

It was no less an authority than Sir 
John B. Lawes, founder of the great ex
periment station at Rothamsted, Eng
land, who in discussing farming in the 
United States in 1881 said: “It is not 
however the corn (wheat) grown in the 
United States by purchased fertility, or 
even by the manures made upon the

farm, that the British farmer need fear 
as likely to compete with him. The 
danger lies in the vast stores of unused 
fertility, which constitutes the main 
wealth of the United States; and this 
fertility, as I have already pointed out, 
is very much cheaper than any derived 
from artificial or imported sources.”

Sir John knew much better than most 
Americans of that time, that we were 
mining our fertile western lands, and 
that we were using that “mined” wealth 
to sell our wheat in the British market 
at a price that was difficult for the Brit
ish farmer to meet. To some extent we 
have learned our lesson and are retrac
ing our steps in an effort to rebuild the 
depleted soils. We are learning that the 
organic matter which George Washing
ton so carefully reclaimed from the 
pocosons and river banks, is vital to any 
sustained and successful agriculture. 
We are learning that under the natural 
forest floor, nature provided a soil well 
balanced in nutrient materials, and that 
when we disturb this balance by long- 
continued clean culture, without restor
ing the organic matter and mineral ele
ments, especially calcium, phosphorus, 
and potash, that have been lost through 
crop removal and natural destructive 
forces, we are headed for a badly de
pleted soil which cannot possibly return 
a fair living for the owner, just as surely 
as a run on a bank will finally deplete 
the resources of that institution to such
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an extent that it cannot longer continue 
to exist.

Fortunately, many bankers and other 
business men are awake to this situa
tion, and are cooperating with farmers 
in working out a solution for this great 
problem. The fact that certain insur
ance companies have taken over large 
areas of farm lands, and are so manag
ing them as to get a fair return on the 
money invested, is proof that it is pos
sible to reclaim land that has been badly

managed. The principles underlying 
good soil management are now well 
known, and information on this sub
ject is to be had from the various agri
cultural colleges and experiment sta
tions throughout the country.

Rebuilding lost fertility in the soil is 
not done by easy, short-cut methods. It 
must be done in the hard way, but it 
can be done. It is, however, a problem 
to challenge the best there is in the 
American farmer.

Using Soil Tests for Canning Crops
( From page 17)

the row, this soil produced 14.6 tons of vious to planting may be a good prac-
excellent quality fruits. tice for growing potatoes, but not for

From these studies in southwestern tomatoes. This should be done the year
Ontario and from similar work else- previous to the tomato crop, as large
where in the Province, the author be- additions of organic matter added in
lieves that the rapid chemical soil tests the spring too often limit the available

T a b l e  III

Amounts of Nutrients Present in the Soil Necessary to Produce an 
Average Crop of Tomatoes

pH .................................................................... 6 .0  to 7 .5
C a....................................................................  800 or more lb. per acre 6 in.
M g. ............................................   40 or more lb. per acre 6 in.
P20 * ................................................................ 80 or more lb. per acre 6 in.
K20  .................................................................. 400 or more lb. per acre 6 in. (High Test)
Active organic matter—Clays and clay loams...........................  3% or more

—Loams.......................................................  2 .5%  or more
—Sandy soils*.............................................  1.5%  or more

* Not recommended for growing high quality canning tomatoes in Essex on account of 
disease infestation.

now in use at the Ontario Agricultural 
College give a reliable indication of the 
fertility levels of this area. The approxi
mate amounts of nutrients (as indicated 
by soil tests) considered necessary to 
produce an average crop of tomatoes are 
given in Table III.

While rapid chemical soil tests are 
very valuable in soils work, they are not 
infallible. Factors other than nutrient 
supplies in the soil are very important 
in determining yield, cultural practices 
in the rotation, etc. Alfalfa and clovers 
ploughed into the soil immediately pre

moisture necessary for crop production. 
However, the soil tests do provide in
formation that cannot be obtained in 
any other way.
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Swing Back to Grass
(From page 9)

fied. It is known, however, that it 
did not long survive as such. The lazy, 
shiftless habits which the system en
couraged, and into which many in the 
Virginia colony drifted after the de
parture of Captain Smith, were soon 
uprooted and gave way to individual in
itiative and effort. It was this change of 
policy which gave the early settlers new 
hope and inspired them to forego hard
ships and privation, knowing that their 
own efforts would bring them the great
est possible measure of security.

Bountiful crops everywhere were 
their reward. After the harvest of 
1623 the Massachusetts colonists held 
special meetings to give thanks for the 
many blessings which had come to 
them from their work. It had been 
made plain to everyone that to avoid 
hunger and possible starvation he must 
work to produce food, for food was 
first in importance to Colonial Amer
ica. From that time to the present, 
most men have sought to produce 
abundantly for their own and the wel
fare of others.

During the early part of the seven
teenth century, oxen and horses came 
into more general use to aid and make 
easier the production of food and feed. 
In 1637 Edward Johnson wrote, “It 
was with sore labour that one man 
could Plant and tend foure acres of 
Indian Graine and now with two Oxen 
hee can Plant and tend 30.” Farming 
among the colonists became much more 
successful as they put more faith in 
livestock and poultry, which first served 
as food and clothing, and later as 
sources of farm power and great 
wealth.

The experience of the colonists, re

gardless of nationality, brought the 
same conclusion, that self-sufficing ag
riculture alone was not enough to give 
them the necessities of life and some of 
the desired extra comforts. As soon 
as the family needs had been met, the 
pioneer farmers began to find a de
mand for their meat animals, milk 
cows, work oxen, and horses, and for 
dairy and poultry products of all kinds. 
From the disposal of their surplus prod
ucts and livestock, commerce and in
dustry came into being. The larger 
settlements and towns furnished an 
increasing demand, then the trade with 
neighboring islands, provisioning ships 
touching the coast, and later shipments 
to other countries grew, until a siz
able commerce had been built up.

It was often stated that the principal 
reason why Captain John Smith and 
Governor Dale never favored the grow
ing of tobacco extensively by the Vir
ginia colonists was that it interfered 
with the production of food and feed. 
Their philosophy was, “In tobacco 
farming some grow rich but many be
come poor.”

Following the departure of Governor 
Dale and the coming of Governor Ar
gali, Captain George Yardley took 
charge of the colony as deputy for a 
year, later becoming governor. He re
moved the restrictions on growing to
bacco and enlarged the holdings of the 
colonists in accordance with their abil
ity to pay for the land. Tobacco grow
ing became increasingly important, re
sulting in a very large crop in 1617. It 
was about the only crop which the 
English backers of the colony espe
cially wanted from America at that 
time. Being of a better quality than 
could be obtained elsewhere, special
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inducements were offered the produc
ers.

While some of the colonists were 
greatly increasing their tobacco plant
ings, many were enlarging their hold
ings and developing a diversified farm 
program. By 1629 both cattle and 
hogs had greatly increased in num
bers. With more liberal inducements 
for gaining title to land, the colonists

degree that most of them scarce allow 
themselves time to produce their nec
essary provision.”

While tobacco did and has played 
an important part in the early history 
and later development of Virginia, it 
was by no means the most important. 
It may be fairly stated that it was corn 
which made Virginia farming profit
able, as it has in other large regions

prospered and continued to clear more 
land and build new and better houses.

The first real setback to tobacco 
growing came in 1630, when the price 
fell to practically nothing. It was then 
that diversified farming came to the 
rescue and really showed what it could 
do. Livestock of all kinds, cattle, hogs, 
sheep, work stock, and poultry, and 
the production of fruits and vegetables 
became general throughout the colony. 
The struggle of the one-crop tobacco 
farmers finally attracted the attention 
of the English Government. In 1703 
Robert Quary was sent to investigate 
the conditions among the colonists. In 
his report of the conditions which he 
found was this significant statement, 
“Their almost sole business is planting 
and improving tobacco, even to the

of America. It not only made Vir
ginia great and strong as a colony, 
but actually saved it as such from star
vation and famine on several occasions 
during the first few critical years of 
its existence.

It was not so much as a food for 
man that it served the State so well, 
but it brought about diversified farm
ing, and diversification saved Virginia 
as it has many other regions. Corn as 
an individual crop had many of the 
same objectionable features as tobacco, 
cotton, and similar crops, because of 
the clean cultivation required and con
sequent drain upon the fertility of the 
topsoil.

Out of the corn crop, and the forage 
and pasture development which it en
gendered, came the greatest of all our
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agricultural industries, the livestock in
dustry. Today more than one-half of 
our more than 130 million people are 
actually concerned with the business of 
producing some kind of farm animals 
and poultry, growing the feed for 
them, and in the processing or pre
paring of products and delivery to the 
consumer.

The thrifty colonists who practiced 
diversified farming found that they 
could readily dispose of surplus food 
products to the one-crop farmer who 
neglected to provide for his own needs. 
They soon found also that the selling 
of surplus fresh and cured meat for 
export was profitable and later, during 
the latter part of the seventeenth cen
tury, developed a sizable enterprise. A 
quotation appearing in 1682 said, 
“Fresh porke with head, feet and leafe 
or without, 12 shillings per 100 pounds; 
fresh beefe, 10 shillings.” This marked 
the beginning of the meat trade in 
America, which had grown out of the 
misery of tobacco, the one cash crop 
produced to any considerable extent up 
to that time.

At the beginning of the eighteenth 
century, many farmers had begun to 
reap the reward which their foresight, 
hard work, and the diversified farm 
program had brought them. It was 
during this period that brick made its 
appearance, the old frame structures 
being replaced with what are now 
known as “Early Colonial Mansions,” 
built along the lines of their English 
ancestors. Industries began to develop 
along the Eastern Seaboard. Shipbuild
ing, the iron industry, and many other 
enterprises which supported a prosper
ous agriculture came into being.

During the early part of the eight
eenth century cotton growing was be
ginning to be an important industry, 
the crop being used almost entirely for 
home use. Although important in the 
beginning, it was similar to tobacco in 
that it soon fell into the same errors 
and suffered reverses. About the mid
dle of the century the export of cotton 
began, shipments being made to Eng
land. The extensive and profitable

livestock industry, which had been 
built up and developed throughout the 
southeast, began to give way to cotton 
production.

It became apparent that one-crop 
farmers, with but few exceptions, had 
been taking from the soil such bounti
ful crops that for natural and well- 
founded reasons the old farm was not 
so kindly in cultivation nor so respon
sive to their efforts as it once was. 
They had been drawing upon their 
bank account so to speak, in the shape 
of soil fertility; and having made but 
few if any deposits, their bank account 
had run low and in many instances 
had become overdrawn.

Balanced with Livestock
Farmers who balanced their farm 

program with livestock saw the warn
ing many years ago; harder soil, less 
resistance to excessive moisture or dry 
weather alike at certain seasons, and 
ultimately decreased yields that tell the 
final story of less humus and less avail
able fertility. To save what is left, and 
restore most economically much of 
that which had been removed over the 
years of continuous cropping, the cash 
crop farmer found that he must resort 
to some kind of livestock sooner or 
later, not alone for the betterment of 
his farm, but for the welfare of his 
family and the nation as a whole.

This practice was significant then; 
it is even more so now. We know that 
while the livestock farmer wears out 
his farm only about one-tenth as fast 
as the farmer who sells the crops pro
duced, he may actually improve the 
fertility and productivity of his farm, 
if the proper methods of returning the 
lost fertility are followed. To do so 
will require periodic applications of 
lime, phosphates, and potash in addi
tion to maintaining the humus content 
and physical condition of his soil 
through proper cultural methods, re
turn of stable manure, and turning 
under certain crops in the rotation of 
feed crops grown for his animals.

What has seemed strange to many 
farmers throughout the country is that
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with all of the remedies which have 
been tried for helping agriculture, no 
widespread attempt has been made to 
have diversification show what it can 
do to help the farmer help himself.

Livestock is the balance wheel of di
versified farming, and therein lies the 
hope of the farmer for a larger share 
of the national income. Successful 
stockmen know that pastures, forage, 
and grain crops are requisites for a 
profitable livestock enterprise, but until 
they are used effectively by some kind 
of farm animals and poultry for the 
production of food and conserving the 
fertility of the land in a long-time pro
gram, diversification in its true sense 
has not been put into operation.

How about that one-third or more of 
farms reporting year after year that 
neither cows nor hogs are kept? Many 
have no work stock or poultry of any 
kind, nor do they have a garden. When 
practical means are established for pro
viding these assets, along with effective 
distribution and use of the products 
which they produce, then diversifica
tion will begin in earnest to show what 
it can do.

When mention is made of livestock 
in the diversification of agriculture, it 
is not merely so much beef or hard 
money, for example, that is meant. The 
use of farm animals and poultry al

most invariably insures a more success
ful farm program in every way. When 
a load of fat cattle goes to market, there 
are wrapped up under their hides great 
quantities of pasture, corn or sorghum 
stalks, tons of coarse hays, and other 
products of the farm or mills that are 
otherwise of but little use to man. 
There are also tucked away beneath 
their hairy coats the hard work in 
sunshine and rain, the blistering heat 
and wintry breezes of a year or two. 
More than that, the bulging hides may 
hold the only hope of the year’s taxes, 
interest on the farm mortgage, and 
the necessities as well as some of the 
nice things for the home and family. 
More important than all, they may rep
resent the difference between happiness 
and misery for farm families in nearly 
every county in this country and mil
lions of city homes everywhere. For 
their sake now and in future genera
tions, farming diversified with livestock 
merits a chance to show what it can 
and will do to help the farmer help 
himself.

Grass and legumes for grazing have 
always furnished the basis for econom
ical and efficient livestock production. 
Together grass and livestock make pos
sible the beginning of diversified farm
ing. A swing back to grass means that 
the farmer has a better chance to help 
himself.

Trees and the Soil
(From page 14)

and barley are preferred by some in the 
sections of mild climate where those 
crops will survive. A recent develop
ment is the use of the disk instead of 
the plow to turn the cover crop down 
in the spring. This leaves the growth 
on top to prevent summer erosion and 
does not injure tree roots. In orchards 
long cultivated, often the top-soil is too 
impoverished to grow cover crops satis
factorily. Commercial fertilizers come 
in here. Their addition makes the cover 
crop, and when that is turned down,

all of the elements are still there for 
re-use by the trees.

This matter-of fertilizers is more and 
more important. Mathematical prin
ciples have never yet been disproved, 
and when one subtracts year after year 
the original quantity grows smaller. 
Hence, although saving the organic 
matter by cover crops and erosion pre
vention is important, still many orchards 
will not produce to the maximum with
out additional aid in the way of pur
chased plant food. The particular fer
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tilizer to use will depend upon the 
original character of the soil and the use 
to which it was put before the orchard 
was planted.

This then all sums up to separation

of the soil into two parts—organic mat
ter and minerals. Without organic mat
ter there will shordy be nothing to grow 
the trees in, without plenty of minerals 
there will be few boxes of fruit.

N ot Tuff Enuff
(From page 5)

about folks who used to be our friends, 
and who never suspected we were 
tough; and by practicing that for a year 
we will generate enough local hate to 
give us plenty of crust and rind for any 
kind of lawless adventures.

Thus, if I assume an air of being mis
treated and misunderstood on top of an 
acquired ego of gigantic proportions, I 
shall have ventured into the wonderful 
realm of modern world destinies and 
become strong enough to march in the 
vanguard, where I can slug the weak 
and strangle the unfortunate. In other 
words, when I lick my youngster I must 
lay off the old ideology that it hurts me 
worse than him, and replace it with 
might makes right. Because I must try 
to be a regular tyrant in my home circle, 
or I ’m not apt to fit into the broader 
picture.

But the physical part of this new 
game of bluff and bluster is not going 
to be half as hard for many of us as the 
necessity we face of having to be mean 
in our material and business relation
ships. If what they predict is really 
going to happen to us Americans, and 
our war will be an economic one with 
no holds barred, I see my finish.

I’m too ignorant and timid to cheat, 
defraud, misrepresent, and compete 
ruthles ly. I don’t know the economic 
game well enough to bust the rules 
cleverly, and my stock of sang-froid and 
laissez faire is nil. I wouldn’t be smart 
enough to cover my tracks in an investi
gation, and the first hint of suspicion 
would blast my confidence.

Yet much as reformers have ranted at 
our commercial debauchery, I honestly 
think the major part of our citizens 
have been content with honesty to a de

gree that poorly prepares them for a 
business blitzkrieg. We may have a few 
colonels and quartermasters who can 
show us how to get tough that way, but 
I ’d rather take a licking than enlist.

But when you simmer it all down, 
the real job I am up against is not so 
much being ornery with others as being 
adamant in dealing with my own 
whims, my own inclination to take 
things easy, and my own bullheaded- 
ness. This simply means, bad cess to it, 
that the time has arrived when I ’ve got 
to be tough with myself. Self-discipline 
is the worst stumbling block in the road 
to reform.

CONGRESS should have set up 
some kind of a “self-denial” draft 

system and put a lot of us older birds 
into the menagerie. To me it is per
fectly obvious that unless I have a hard- 
boiled sergeant to yank me out of bed 
and make me forego some of the lazy 
habits of life, I am not going to termi
nate my lethargy.

I have too many broken New Year 
resolutions in my personal history, and 
if there is anybody I wouldn’t trust to 
castigate myself into an iron man, it’s 
yours truly.

I can’t afford to hire some tough 
thumper to prod me and harden me up, 
but maybe they could assign a WPA 
worker to ride herd on a bunch of us 
locoed softies, in a sort of job-lot con
tract. These Federal favorites would 
then find something else to do with 
their shovels besides leaning on them.

What gives me the jim-jams, how
ever, is not merely how I am to get 
tough and grizzly toward my own small 
world, but what the effect will be here
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abouts when all the rest of you start in 
on the same brand new Yankee notion.

Americans, you know, when they 
once get a campaign well started and 
sloganized to perfection, are the best 
chaps in the universe to see it through 
with a vim. With all the publicity that 
is sure to come when we revitalize our 
community chests to take care of 
courses in thuggery and skullduggery 
at the Y. M. C. A. and the Salvation 
Army, and they announce prizes over 
the radio for the quickest transforma
tions a la Jekyll and Hyde, what a 
jstampede there will be. You won’t hear 
much more about G. Washington and 
A. Lincoln, but our leaders will pattern 
their efforts at patriotism on Aaron 
Burr, Benedict Arnold, and the James 
boys.

Indeed I am sure that if America 
once takes firm hold of a policy like 
that, especially with any challenge in it, 
we can outdo any other continental hell- 
divers alive. We’ve got more resources 
to be mean with, and almost as many 
debts to repudiate as any outfit on the 
globe. So I am betting on us Yankees 
to become the scourge of the earth. It 
simply means that those geezers who 
started all this runkus to get tough will 
be the sorriest bunch of second-raters 
you ever saw in a bone-yard when it’s 
all over. By gracious, I can almost grit 
my teeth and begin sizzling myself, so 
confident am I in our dirty destiny. 
Yip-ee, ride ’em down!

Fifth columns? Why we’ll have ten 
columns, and maybe 13 just to make 
it decidedly unlucky. Sakes alive, if 
this can get a guy like me steamed up, 
what’s going to happen to Jack Demp
sey, Joe Louis, and John L. Lewis? 
It bodes no good for exponents of 
sweetness and light anyhow. The sun 
must have set on sentiment.

But seriously, what is your reaction 
when they sing that current popular 
number, “What are you doing for 
Uncle Sam, when he’s done so much 
for you?” It’s intended as a way to 
convert you to a little less selfish think
ing and a trifle more rock-ribbed na

tionalism. But I can pick a flaw in it 
just the same, if you tolerate such ideas.

We love the things most in this world 
that we strive the hardest to get and 
sacrifice the greatest to enjoy. I dunno 
as I have striven very hard or sacrificed 
very much yet for my envied position 
as a citizen of the good old U. S. A. 
Yesterday a street workman with a rich 
Italian voice paused in shoveling gravel 
at my doorway and hummed “Amer
ica.” Then he shouted to his straw- 
boss with a cheery grin, “Ya, Meester, 
I am Americano now. I take exami
nation before big judge yesterday, and 
he give me papers all right. I just as 
good Americano as you, I bet.” No 
doubt he is just as pleased to wrap 
himself in liberty as my great grand
father was to give George Third the 
go-by. Yet he had it over me, because 
he had actually lived under adverse 
government dicta and unfair situations 
for the common man, while I had never 
had to dodge dictators or take harsh 
orders from any peacock. I just grew 
up in a land of relative liberty and 
took my share of it—and often a trifle 
more—without thinking how some
body earned it the hard way.

SO I think we will achieve a certain 
toughness of fiber by being willing 

and able to sacrifice here and there and 
perform a public duty here and there, 
in the name of queer old spangled pants 
Sammy. Then it strikes me that most 
of us after that experience will rare 
right up pronto and spit like a cross
eyed tom-cat, if anybody dares to 
threaten that old codger with physical 
violence. Then I would alter that 
ditty aforesaid to read—“Don’t dare do 
anything to Uncle Sam, for I’\ ; done 
a lot for him.” Why, we feel li.ce that 
for our kids, don’t we? Then why 
not for our country?

And finally, resuming the tough 
stuff, we have plenty of chances to get 
that way against the blighters whose 
nasty plots and policies destroy us from 
within; and if anybody really hankers 
for war, that’s where I’d declare it.



N o N ews H ere

A man called on the news editor of a 
local paper and announced that his 
uncle had been taking the paper for 55 
years.

“That’s fine,” said the news editor. 
“I hope he’ll continue to do so.”

“Oh, yes, he will. I want to tell you 
about him. He has always been a 
model of propriety. He has never been 
mixed up with women. He indulges 
in no vices and no excesses. And to
morrow he will celebrate his eightieth 
birthday.”

“How?” asked the news editor.

Fan (Arriving late)—“What’s the 
score r

Friend—“Nothing to nothing.”
Fan—“Good game?”
Friend—“Don’t know. It hasn’t 

started yet.”

The meanest man in the world was 
the ventriloquist who threw his voice 
under the old maid’s bed.

All T hings Considered

Tourist (down South): “I see you 
raise hogs almost exclusively down here. 
Do they pay better than corn and pota
toes?”

Native: “Wal, they don’t suh, but 
hogs don’t need no hoein’.”

Definition of a baby: An alimentary 
canal with a loud voice at one end and 
no responsibility at the other.

“And how is your good wife, 
Sultan?”

“Oh, she’s all right, but the other 
forty-nine are more fun.”

“Dearest, your stockings are wrin
kled.”

“You brute! I haven’t any on.”

R ank B eginner

Mrs. Rastus Johnson—“But isn’t yo’ 
son too young to jine de ahmy?”

Mrs. Mose Jackson—“Well, he is 
tolable young yit but he’s gwine into de 
infantry first, you know.”

When a man wants his handkerchief, 
he reaches round and yanks it out of his 
pocket. When a lady wants hers, she 
rises, shakes herself, and picks it off the 
floor.

The friend of the family on his pre
vious visit had had “one over the eight,” 
and the daughter of the house was tak
ing him to task for his lapse.

The friend took the reproof meekly 
until the young woman showed a ten
dency to rub it in, when he interrupted 
her with:—

“Hoots, lassie, ye ken naehting aboot 
it. Jist wait till ye hae tae pit your man 
to bed on a Saturday nicht!”

“I’ll never marry a man who drinks!” 
declared the girl.

“Ah!” rejoined the friend, “but ye 
never can tell hoo’ marriage’ll affect a 
man.”
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FERTILIZER AVAILABLE

V v E  ARE NOW prepared  TO LOAN without charge to agricultural 
colleges and experiment stations, county agricultural agents, voca
tional teachers, responsible farm  organizations and members of the 
fertilizer trade, several films bearing on the proper use of fertilizers, 
particularly potash. Distribution is being made from  our respective 
branch offices as noted in the listing below , and anyone interested in 
showing these films should direct their requests to these offices.

Potash in Southern Agriculture
Covers fertilization and potash de
ficiency symptoms of cotton, tobacco, 
and corn in the various States of the 
South. Depicts experimental work now 
in progress at several Experiment^ Sta
tions, also crops in the field, fertilizer 
placement work, and scenes in a fer
tilizer factory.
16 mm.—sound, color—running time 20 
min.
Projectors will be loaned where neces
sary.
Write to—American Potash Institute, 
Inc., Mortgage Guarantee Building, 
Atlanta, Georgia.

Potash From Soil to Plant
Covers testing soils to determine fer
tilizer needs, sampling of soils, potash 
deficiencies on prunes and grapes, also 
effects of fertilization on Ladino clover. 
16 mm.—silent, color—running time 40 
min. (on 1600 ft. reel).
Write to—American Potash Institute, 
Inc., Beans Building, San Jose, Cali
fornia.

Bringing Citrus Quality to Market
Shows influence of fertilizers, particu
larly potash, on yield and quality of 
citrus fruit. Quality factors include 
thickness of rind, volume of juice, 
weight and general appearance of fruit. 
16 mm.—silent, color—running time 25 
min. (on 800 ft. reel).
Write to—American Potash Institute, 
Inc., Beans Building, San Jose, Cali
fornia.

Machine Placement of Fertilizer
Covers methods of applying fertilizer to 
California orchards, lettuce, and sugar 
beets. Shows scenes of various types 
of apparatus devised by growers for 
applying fertilizer in orchards and on 
row crops.
16 mm.—silent, color—running time 15 
min. (on 400 ft. reel).
Write to—American Potash Institute, 
Inc., Beans Building, San Jose, Cali
fornia.

New Soils From Old
This film was prepared for the Depart
ment of Agronomy, University of Illi
nois. Deals with the experimental 
work on Illinois Soil Experiment Fields 
and stresses the benefits from a bal
anced soil fertility program using lime
stone, phosphates, and potash in grow
ing corn, wheat, clover, and other crops. 
16 mm.—silent, color—running time 40 
min. (on both 400 and 1600 ft. reels). 
Write to—American Potash Institute, 
Inc., Life Building, Lafayette, Indiana. 
Please indicate size of reels desired.

Fertilizers Improve Midwest Crops
Shows effects of proper fertilization on 
the growth of corn, wheat, alfalfa, and 
other crops in Illinois, Indiana, and 
Iowa. Includes potash, phosphorus, and 
nitrogen starvation symptoms and their 
confirmation by chemical tissue tests.
16 mm.—silent, color—running time 40 
min. (on both 400 and 1600 ft. reels). 
Write to—American Potash Institute, 
Inc., Life Building, Lafayette, Indiana. 
Please indicate size of reels desired.

Requests for these films should include information as to group 
before which they are to be shown, date of exhibition, and period 
of lime of loan.

AMERICAN POTASH INSTITUTE, INC.

Investment Building Washington, D. C.

Printed in U. S. A.
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AVAILABLE LITERA TURE
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 otasli P ays on G rain  (S o u th )
G rea ter P ro fits  fro m  C otton  
T om atoes (General)
A sparagus (G e n e ra l)
V ine Crops (General)
Sw eet P o ta to es  (General)
Grow M ore C orn (S o u th )
F e rtiliz in g  S m all F ru its  (Pacific Coast) 
P otash  H ungry F ru it  T ree  (Pacific Coast)

F e r tilise  P ota to es fo r  Q uality  and P rofits 
(Pacific Coast)

B ette r  C orn (Midwest) and (Northeast) 
T h e Cow and H er P astu re  (Northeast) and 

(Canada)
F e rtiliz e  P astu res fo r  B e tte r  L iv estock  (Pa

cific Coast)
W hat Y ou  Sow T h is  F a ll  (Canada) 
H om e-grow n G rains fo r  P ro fita b le  Hogs 

(Canada)

Reprints
l>-7 Su ccessfu l S traw berry  P ra ctices  (South) 
N-7 W ill P otash  B en efit Y o u r Apple O rch ard ? 
H-7 R esu lts w ith P otash  in  E astern  V irg in ia  
(J-7  F e rtiliz ers  fo r  A sparagus (Northeast) 
X -7  O n A pple O rchard s Use “ C ongenial”  

F e rtiliz ers  (Northeast)
Z-7 B o ro n  P reven ts D ark ening  o f  T u rn ip s 
GG -7 Sh a ll I t  B e S o il-m in in g  o r S o il-b u ild 

in g ?
VIH-7 High P otash  F ertiliz e rs  fo r  F a ll  Use 
T T -7  T a k e  the Guessw ork O ut o f  W heat- 

grow ing
11-8 C om m ercial F e rtiliz ers  in  G rape Growing 
C -8  P ean u ts W in T h e ir  Sit-dow n S tr ik e  
J - 8  W hen, How, W hy F e rtiliz e  Y o u r Lawn 
K -8  Safeguard  F e rtility  o f  O rchard  So ils  
L -8  S o il T ests Im prove C anning Crops 
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November thought3 

dwell upon—

P ro v is io n s

T N  this age of powdered milk, frozen fruits, dried turkey in tins, and 
gelatin for protein drinks, the art and craft of whetting human ap

petites is doing much to offset the surplus of the soil. Flamboyant food 
advertising makes billboards boost our board bills, while vitamins in 
victuals give us more than normal zest for culinary occasions.

It is a thrilling race between the am
bitious and machine-skilled farmer (and 
his cousins, the drovers and horticul
turists,) against the purveyors of gro
ceries glorified, in their modern, stream
lined, rainbow-lighted palaces of pro
visions. No doubt one reason why we 
bejewel our food shops and bedazzle 
magazine readers with catchy table 
hints is that Americans in majority do 
not need the tonnages of eatables per 
capita that our forefathers consumed so 
avidly; hence the necessity for stimu
lating the salivary glands with printers’ 
ink and neon lights.

If all our consumers had time or 
courage to read that hefty volume pro
duced by agriculturists at Washington,

called “Food and Life,” they would 
fortify themselves with facts on all the 
lore of balancing rations, plus the cue 
on how to avoid the blandishments of 
faddists and such foolishment. But 
few will ponder those pages compared 
to the millions who will grab circulars 
out of cheese boxes, cranberry barrels, 
and sauerkraut kegs, to find more ways 
to serve the family without insulting it.

If farmers could impart their health 
and dinner-table ability to consumers 
along with the truck they practically 
give away, I am sure we would enjoy 
a right hearty Thanksgiving and nibble 
quite a hunk out of the surplus with
out squandering it. Neither would we 
have to spend so much time monkey

3
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ing around with white rats before we 
began stuffing humanity.

It might not be out of place to look 
back to the early times hereabouts, be
fore they fed stuff to guinea pigs or 
baled out the farmers with food-stamps. 
As November is dedicated to the larder, 
it is not amiss to ponder awhile on the 
customs of the colonists relative to foods 
and the ways they used to get trade at 
butcher shops and groceries. And if 
anybody starts any war talk or political 
aftermath, make him dine at the second 
table.

Early American colonists were well 
supplied with man-sized appetites, but 
the shortage came in food itself, and the 
amount of linage used to tell about it. 
Beyond doubt, the first meat shop adver
tising was done by the bell man or 
town crier. The first graphic advertis
ing of meats in the colonies was that 
displayed on the gaudy signboards of 
wayside inns and popular caravansaries. 
Here Mine Host welcomed his hungry 
and thirsty guests underneath sign
boards that pictured the delights of the 
epicure. Like the colonial fondness for 
roast beef, this custom was imported 
from England.

No doubt the memories of the col
onists were stirred by recollections of 
jovial hours spent in such inns as the 
Ribs of Beef at Norwich, the Cow 
Roast at Hampstead, the Beef Steak 
Inn at Bath, or the Boar’s Head at 
Eastcheap, made famous by Jack Fal- 
staff and by Shakespearian dinners held 
within its walls by Wilberforce and Pitt.

AT  any rate, our study shows us that 
L there were many famous Ameri

can inns that betokened luscious meats 
in name as well as in nature. The 
Bull’s Head on the Bowery in the late 
eighteenth century was largely patron
ized by cattle drovers and butchers who 
had their stalls on the Fulton Street 
Market. Daniel Drew, who drove 
cattle from the Mohawk Valley, tells 
about this inn and how it was finally 
superseded in popularity by a second 
Bull’s Head Tavern, located at 26th 
Street on the old Boston turnpike. This

newer place became famous for “city 
bloods” who resorted there for turkey 
feasts and turtle dinners.

Still another Bull’s Head was located 
as a pre-revolutionary stage stop at 
Bound Brook, New Jersey. Ye Olde 
Chop House, still operating on Cedar 
Street, New York, was orig inally  
founded on Duane Street. In Baltimore 
among several ancient inns, there were 
the Bull’s Head on Front Street and 
the Golden Lamb. Over on quaint 
Staten Island there was opened another 
Bull’s Head Inn, about 1741, with the 
sign still visible in 1926. This inn had 
a strange history and was at one time the 
hang-out of the Hatfield boys, a gang 
of ruffians.

JUST a few other taverns boasted 
meaty signs and served choice cuts 

to all comers were the Lamb Inn at 
Lancaster, Pennsylvania; Sheep’s Ear 
at Mt. Augusta, same State; and the 
Durham Ox, the Sheep and Drove 
Yard, and Peg Mullen’s Beef Steak Inn, 
all of Philadelphia. It was at such 
gathering places of roistering wits and 
gormandizers that the first published 
appeals to culinary quality were an
nounced and publicized.

Broadsides and handbills were also 
the means used to acquaint the public 
with good food and prices thereof. As 
found in lists of tides on file in the 
Boston Public Library, these related 
to establishment of open markets and 
quoted prices for beef on the hoof. But 
a seeker after original advertisements 
must go through many yellow files 
treasured on the shelves of the best his
torical libraries. To whet my appetite 
for Thanksgiving, I fell to among such 
ancient documents and give you the 
results of my zealous labor.

It was my desire to find the first bona 
fide food advertiser. It is printed in 
the first volume of the Boston News 
Letter, established as the first perma
nent American newspaper by John 
Campbell, postmaster, issued as a half
sheet folio, beginning April 17, 1704. 
Not only was this enterprising fellow 
the first provision advertiser, but he
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became the first merchant of any kind 
to patronize the press. Thus I am 
able to contradict a noted advertising 
authority, Frank Presbrey, who claims 
that a ship-chandler of Boston, one 
John Mico, did the first advertising. Yet 
here we see in one corner of the News 
Letter for December 7, 1705, the fol
lowing imprint:

“James Leblond, located on Long 
Wharf, sugar, salt, rum, spice, cocoa 
and chocolate.”

If Leblond was a trifle late for 
Thanksgiving with his copy for Post
master Campbell, he spread it before 
the “publik” just in time to catch the 
Christmas goody trade anyhow—and no 
doubt Jim Leblond lived to praise the 
day he broke into print to fetch the 
housewives scurrying down the cobble
stones to buy his viands.

He was smart, too, for most of the 
colonial papers did not carry any pro
vision advertising, being cluttered up 
at all times with notices of imported 
dress goods, strong and varied liquors, 
runaway slaves, and quack nostrums. 
Once in awhile one sees tucked away 
in odd corners of the early sheets, such 
phrases as 

“Besides claret and frontignac wine, 
a variety of other goods too tedious to

mention, along with a fresh supply of 
Doctor Siebie’s pills.”

New Yorl( Gazette and Mercury, 
Hanover Square, on September 27,1779, 
carried a small card for one Michael 
Kearney, located on Smith Street, who 
sold “mess pork in barrels, ox tongue 
in half ditto, Rose butter in firkins, 
also excellent bottled claret.” Evidendy 
the war for independence did not wipe 
cut the desire for victuals and drink.

In the Massachusetts Sentinel of De
cember 1785, toward the end of the 
war, a significant ad was inserted by 
Hewe’s Boston Butchery, with a salting 
house adjoining. It was “near the 
Liberty Pole.” Also located “opposite 
the Liberty Pole,” an advertising in the 
same column, was a certain Paul Revere. 
He had a general assortment of hard
ware, pewter, brass, copper, and plated 
ware, tea trays, brass candlesticks, and 
carving knives. It is not improbable 
that both Master Revere and Butcher 
Hewe were cronies and fellow members 
of that reckless gang of patriots who 
were always up to any brave mischief 
that the times and the temper of the 
populace demanded. Hewe furnished 
the food and Revere supplied the table
ware for many a convivial banquet in 
the brave days of old.

RETURNING to the New Yor*  Ga- 
. zette files, there is a modest ad

vertisement inserted in late 1799, the 
year of Washington’s demise, which 
states that “John Pell on Queen Street, 
sells May butter, pork and beef, playing 
cards, pipes and Holland gin.” This 
same Pell lived to have a street in the 
Bowery named in his honor.

In the early files of Baltimore papers 
for 1805 we hoped to locate references 
to that overland feat by George Renick 
of Ohio, who had driven several hun
dred head of western cattle to the 
Maryland markets—but the newshawks 
were not alive to it.

Yet the dawn of the 1800’s brought 
the lively voyages of the famous Yankee 
clipper ships to the fore. With spanking 
sails and gusty crews of sea-dogs, those 

(Turn to page 46)



Research in Potash 
Since Liebig

By Dr. J. W. Turrentine
President, American Potash Institute, Inc., Washington, D. C.

N September 9, 1940, three divi
sions of the American Chemi

cal Society—Division of Agricultural 
and Food Chemistry, Fertilizer Chem
istry, and History of Chemistry—com
bined to hold a symposium on Justus 
von Liebig who in 1840, 100 years ago, 
on invitation by the British Association 
for the Advancement of Science, sub
mitted a report to that organization on 
organic chemistry, etc. This report 
dealt principally with agricultural 
chemistry, summarizing the state of 
knowledge of that day, and so rigor
ously attacked the then common idea 
that plants fed on the organic parts of 
dead plants (humus) that a prolonged 
controversy was started, in which Lie
big triumphed and since has been cred
ited with having established the fact 
that only mineral (inorganic) food ma
terials are taken up by the plant through 
its roots.

Liebig has been canonized as the 
patron saint of the potash industry. 
However, much of what he wrote dis
cussed the work of others; and the 
opinion is expressed that his service to 
argicultural chemistry was not so much 
the contributions from his own labora
tories as the publicity he gave to those 
from others. In his report of 1840 he 
summarizes and weaves into an elabo
rate composition the observations of 
both predecessors and contemporaries, 
giving his own interpretations, some 
remarkably wise, others subsequently 
proving untenable.

There is little point in memorializing 
his misconceptions. It is well worth
while, however, to note some of his con-

Ju stu s von L ieb ig . From  an orig inal photograph 
taken  d uring h is stay in  M unich, 1 8 5 2 *1 8 7 3 .

elusions on the role of potash in the 
mineral nutrition of crops, for these con
clusions have withstood 100 years of 
research with practically universal ac
ceptance today.

Throughout his discussion he stressed 
the great importance of potash and 
other bases, such as calcium and mag
nesium, in the nutrition of the plant, 
partly to counteract the humus theory 
of plant nutrition prevailing at that 
time. From a consideration of analyt
ical data available to him, coupled with 
considerable deductive philosophizing, 
he concluded that plants vary in their 
inorganic content with the composition 
of the soil on which grown and at dif
ferent stages of growth, and that they

6
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sometimes contain less potash at ma
turity than during the growing season. 
Correlating the kind of plants growing 
on a soil with the composition of the 
soil, he concluded that there were nu
merous plants which could grow only 
on soils containing potash, and that this 
nutrient was “perfectly indispensable” 
to their growth; that plants with a high 
potash content were not found growing 
on sandy soils, because such soils were 
low or lacking in potash.

Liebig advanced the idea that the 
total of bases in plants growing under 
different conditions was fairly constant, 
a concept that in recent years has been 
receiving renewed attention. He ar
rived at this conclusion from a careful 
analysis of the data obtained by others 
who entirely overlooked this signifi
cance. These data showed that the same 
species of plant growing under differ
ent soil conditions contained varying 
amounts of potash, calcium, and mag
nesium, and because of this variability, 
had been interpreted as meaning that 
these bases had no particular influence 
on growth. Liebig recalculated the data 
to the oxide equivalents and found that 
the total of oxygen thus calculated was 
approximately the same for all plants. 
Thus, he pointed out that larger 
amounts of lime were accompanied by 
smaller amounts of magnesia, and con
versely, the foundation for the present- 
day concept of the antagonism of ions 
in plant nutrition.

Replacing Lost Fertility
Liebig laid great stress on the possi

bility of exhausting soils by continuous 
cropping, if the bases removed were 
not replaced by manure or artificial fer
tilizer, citing the depletion of both Eu
ropean and American soils by the one- 
crop system 100 years ago. He recog
nized the recuperative powers of soils 
and stated that one of the great bene
fits from fallowing was the weathering 
of minerals in the soils with the re
lease of plant nutrients. He stated: 
“The potash contained in the soil itself 
is inexhaustible in comparison with the 
quantity removed by plants. But when

we increase the crop of grass in a 
meadow by means of gypsum, we re
move a greater quantity of potash with 
the hay than can under the same circum
stances be restored. Hence it happens 
that, after the lapse of several years, the 
crops of grass on the meadows manured 
with gypsum diminish, owing to the 
deficiency of potash. But if the meadow 
be strewed from time to time with wood 
ashes, even with the lixiviated ashes 
which have been used by soap boilers,, 
then the grass thrives as luxuriandy as 
before. The ashes are only a means of 
restoring the potash.”

Internationally Discussed
Liebig showed the applicability of his. 

ideas to practical agriculture and taught 
that the treatment of a soil should be 
adapted to its needs and to those of the 
crop growing on it. He stated: “A fer
tile soil ought to afford to a plant all 
the inorganic bodies indispensable for 
its existence in sufficient quantity and 
in such condition as allows their ab
sorption. . . . The fertility of a soil 
is much influenced by its physical prop
erties, such as its porosity, color, attrac
tion for moisture, or state of disinte
gration. But independently of these 
conditions, the fertility depends upon 
the chemical constituents of which the 
soil is composed . .

Liebig’s treatise launched him into an 
international scientific discussion which 
continued up to the time of his death in 
1873, stimulating the participants to 
experimentation to substantiate their re
spective contentions. This resulted in 
much research in agricultural chemis
try, which has continued in ever-increas
ing volume to the present time. It is: 
interesting to note even in bare outline 
the great advances made in this science 
since Liebig’s simple but revolutionary 
statement of 100 years ago.

Liebig, recognizing potash minerals 
in the soil as having been the source of 
that plant food relied upon up to this, 
time, recommended the addition of pot
ash compounds in slightly soluble form, 
fearing losses from leaching, otherwise.

That error was soon proved. The
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soil chemist did not stop with that proof 
but up to the present day has contin
ued his researches to determine exactly 
why soluble potash salts do not leach. 
The physico-chemical reactions between 
these salts and the widely varying and 
complex inorganic and organic com
pounds of the many soil types explain 
why in most instances potash in the 
soil leachate is low yet is still present 
in the soil in a form available for plant 
use; why a compound freely soluble in 
water disappears so largely from the soil 
solution yet is still present in that so

lution in amounts sufficient to feed the 
plant.

The soil chemist reveals to us that the 
retention of potash by the soil is the 
result of any one of three mechanisms 
operating singly or simultaneously. 
The simplest is straight adsorption of 
the potassium ion, that ion having a 
high coefficient of adsorption. Adsorp
tion being a surface phenomenon, the 
degree to which this mechanism oper
ates is influenced by the surface exposed 
and is therefore more marked in soils 
of a high colloidal content on the one 
extreme than in the coarser sandy soils 
on the other. Both organic and min

eral colloids functioning in this respect, 
the incorporation of organic matter in 
the lighter and sandier soils takes on 
additional significance as a means of re
ducing potash losses by leaching.

Superimposed on and closely inte
grated with simple adsorption is the 
major base exchange reaction, whereby 
the potassium ion enters into a loose 
type of chemical combination with soil 
materials from which it can be dis
placed readily by the hydrogen ion of 
carbonic acid, entering the soil solu
tion as potassium carbonate, in which

form it is taken up by the plant. This 
release is induced by the carbon diox
ide released as plant root secretion and 
through the decay of organic material 
in the soil; and it is this release which 
we simulate with the extracting solu
tion used in determining the replace
able potassium of soils. In both forms 
of retention the potash is still available. 
In certain soils characterized by their 
content of certain mineral colloids, the 
third type of reaction occurs whereby 
the potassium ion enters the crystal lat
tice of these minerals and becomes fixed 
in a non-available form. This reaction, 
fortunately infrequently encountered, is
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accelerated by alternate wetting and 
drying and is retarded by surface mulch
ing and band-placement and deep incor
poration of potash salts.

By such natural agencies, leaching is 
retarded and in many soils reduced to 
a minimum. Further measures, how
ever, are justified and on sandy soils 
imperative. The incorporation of or
ganic matter is effective, but of partic
ular importance is the growing of 
cover crops. Deep-rooted crops such as 
the legumes absorb large quantities of 
potash from the soil solution, with a

These methods gave us exact data as 
to the total potash content, and our 
literature is replete with such analyses 
of the major soil types from all sections 
of the country. Where we made our 
mistake was in assuming that these pot
ash data had a bearing on soil fertility. 
It being accepted as obvious that the 
potash of minerals was the source of the 
potash used by plants and through min
eral disintegration by natural agencies 
had been ample through countless years 
for the forests and grasses that covered 
the surface of primeval America, it was

T h is  p ictu re  shows th e  con d itio n  o f  th e  sam e A n aly tica l L ab o ra to ry  in  1 8 4 5 .

direct influence on the amount that 
otherwise might be leached. Winter 
cover crops, especially in the South 
where the soils do not remain frozen, 
have particular significance in reducing 
leaching while at the same time con
trolling surface erosion during the win
ter months of heavy rainfall.

Liebig’s name is linked with quan
titative analysis, pioneering in that Held 
of agricultural chemistry. From that 
beginning we have passed through sev
eral phases, some based on conclusions 
as erroneous as some of Liebig’s.

Soil analysis was developed to a high 
state of accuracy, the mineralogical 
chemist contributing to technique.

assumed that it would be ample for al
most continuous crop production.

This concept persisted for years in the 
face of innumerable data showing crop 
response to potash applications. Re
alizing the fallacy of such criteria, soil 
analysis by the chemist yielded to field 
tests by the agronomist. Then, return
ing to the laboratory, the two, the chem
ist and the agronomist, collaborated in 
developing the Neubauer test, reducing 
to 17 days the time required to obtain 
a measure of plant response to soil nu
trients. The chemist, however, per
sisted in his contention that the plant’s 
ability to extract nutrients from the soil 

( Turn to page 39)



T hese Ir ish  p o tato es on the W ilk in son  fa rm  have been  fertilised  w ith a to n  o f  5 -7 -7  p er acre  and 
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alm ost exclu sively  on th is  fa rm  w hich is lo cated  in  fine p otato  cou ntry .

A Few More Good Men
By F. H . Jeter

Editor, Agricultural Extension Service, Raleigh, North Carolina

IT  TOOK faith to see fertile farm 
land in the tangled mass of stumps, 

tree-tops, climbing vines, and general 
debris which remained after woodmen 
had cut the cream of the timber from 
the swamps which lie just back of 
North Carolina’s coastal. sounds. It 
took deep-seated courage to follow this 
faith with dollars in attempting to clean 
up the slash and to drain the land that 
crops might draw upon its fertility for 
the benefit of mankind. Some of those 
who went into that section had sufficient 
faith but insufficient dollars and were 
not able to stay—but a few remained. 
A few of the few who remained are 
there today, and they say that the land 
is good if it but had good men to 
handle it.

One of these few is S. W. Wilkinson 
of Pantego, a 78-year-old stalwart who 
has been farming in the famous Terra

Ceia section for 53 years, and who has 
made much money and lost a lot. To
day he operates a 2 ,200-acre farm of 
which 1,200 acres are in cultivation, 
and where corn will still average 40 
bushels to the acre without commercial 
fertilizer.

“I was born in this section 78 years 
ago,” Mr. Wilkinson told me on a re
cent visit. “My father had a small 
50-acre farm on some of the older 
cleared land, but he died young and 
we lost the farm because of a small 
mortgage of $1,000 on the property. I 
moved back here in 1895, and since that 
time I have stood back of all the de
velopment in this section.”

Mr. Wilkinson and his brother John 
contracted to buy 20,000 acres of the 
swamp land from a large lumber con
cern, with the company retaining the 
lumber rights. To make money to de
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velop the property, the Wilkinsons got 
the contract to “log” the land. There 
were no roads into that section at that 
time, so the Wilkinsons had to build 
a log road, and finally they persuaded 
the Norfolk-Southern Railroad to build 
into Bishops Cross Roads, a small vil
lage nearby. Next, the Standard Oil 
Company was induced to come into 
Belhaven and establish the large cooper
age company that has just folded up 
due to a lack of and the need for timber 
for barrels.

The Wilkinsons made lots of money 
from that original 20,000 acres of land. 
The lumbering process paid them well 
and then they began to drain the land 
and to sell it to prospective settlers. A 
number of farms were sold, but men 
inexperienced in growing crops under 
such conditions were sent down to man
age the holdings and pretty soon much 
of the land was turned back to the 
original holders. This meant that the 
Wilkinsons had a hard time. John 
gave up and moved away but Sam re
mained to shoulder all the debts and 
finally to work his way clear with the 
large farm and beautiful country home 
that he owns today.

It was in early spring at the time of 
my recent visit, and as we drove along

the road built on a canal bank and 
came onto the Wilkinson holdings, we 
saw tractors at work in corn fields cul
tivating two rows at a time. The 
rows stretched back into the distance 
nearly a mile, and the land was as level 
as a floor. The green corn sprouts ap
peared above the dark soil in periodic 
spacings like emeralds in a setting of 
ebony. The laborer said he could cul
tivate 60 acres in a 12-hour day, and 
that the corn produced about 50 bushels 
to the acre. Mr. Wilkinson keeps 4 of 
these tractors busy throughout the sea
son, and there are 10 mules to do the 
small work.

Corn, Potatoes, Onions
Corn is the main crop on the Wilkin

son farm, and 400 acres are given 
over to its cultivation each season. In 
addition, 350 acres are planted to early 
Irish potatoes, with the average yield 
amounting to about 125 bags of 100 
pounds each per acre.

Mr. Wilkinson uses little fertilizer 
under his corn, but makes an applica
tion of about 2,000 pounds an acre for 
his Irish potatoes. This usually ana
lyzes about 5 per cent nitrogen, 7 per 
cent phosphoric acid, and 7 per cent

“ I have a hard  tim e buying; buggies n o w ”  said M r. W ilk in son , “ T his one cam e from  C hicago.”  
O ne o f  the  lab o rers  a ttend s to  th e  jo b  o f  h itch in g  th e  m ule to  the buggy and d riving it to  the yard 

o f  th e  W ilk in son  hom e each m orning and noon.
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potash. Sometimes he increases the 
potash content to 8 per cent.

During the last 2 or 3 years, Mr. 
Wilkinson has experimented in grow
ing a small white onion which he brines 
and sells to a pickling concern. “I 
have 75 acres in the onions this season,” 
he said, “but last year, I grew 180 acres. 
They are right expensive to grow but 
have paid me a good profit. We ferti
lize the onions with a ton of a 5-7-7 
fertilizer per acre, and then we follow 
corn after the onions and potatoes.”

Practices Soil Improvement
In addition to these three crops, Mr. 

Wilkinson grows some 800 acres of soy
beans for soil improvement and for the 
sale of the grain. Soybean harvesters 
are used to gather the beans, and the 
average yield is about 20 bushels per 
acre, though in good seasons this yield 
has jumped to 40 bushels an acre.

This Terra Ceia section is a land of 
canals and ditches. The roads lie along 
the canal banks, and Mr. Wilkinson 
says he has at least 100 miles of open 
ditches on his own place. The land 
lies only about 15 feet above the sea- 
level, and complete drainage is neces
sary. The small grains—oats, wheat, 
and rye—are grown in winter, and

much lime has been found necessary for 
best crop returns. Mr. Wilkinson uses 
from 1 to 2 tons of lime per acre, grad
ually getting over all of his land.

“I have to watch that lime proposi
tion, however, because too much will 
cause the potatoes to scab,” he observed. 
“But, if I do not use it, I cannot make 
very good crop yields.”

Corn is a cash crop on the farm, con
trary to the usual condition in the 
South. “I sell shelled corn and get 
about 65 cents a bushel for it,” he said. 
“I have about 5,000 bushels in my crib 
right now.”

Mr. Wilkinson says his section of 
the Terra Ceia country is the best terri
tory for growing Irish potatoes to be 
found between Florida and Maine. 
There are between 2,000 and 3,000 
acres of land right in the territory about 
his farm that produce excellent yields 
of high quality spuds. Buyers come to 
the farm to get the Wilkinson crop and 
are eager bidders. If the vigorous 
growth which I saw at the time of 
my visit is any indication, Mr. Wil
kinson’s claims must be correct.

Years ago, agronomists of the North 
Carolina Experiment Station were in
vited to the Wilkinson farm to study 

( Turn to page 41)

F o u r o f  these tra c to rs  w ork 1 2  hou rs a day cu ltiv atin g  ab o u t 6 0  aeres o f  co rn  each . T h e  fields 
a re  divided by d itch es, and acre  yields o f  fro m  4 0  to  5 0  b u . o f  co rn  are th e  average.



Taking the Road Back 
T o  Soil Fertility

By Kenneth S. Davis
U. S. Department of Agriculture, Soil Conservation Service, Milwaukee, Wisconsin

THIS is the story of the Big Creek 
watershed— 155,000 acres of land 

in northern Missouri and southern 
Iowa, typical of some 11,000,000 acres 
that make up one of the Midwest’s 
major “erosion problem areas.” This 
is the story of the land, of the people 
who live on it, of what they did to it, 
and of what they are now doing to re
store it.

We can begin with the Teale farm, 
240 acres of rolling land 5 miles north
west of Lamoni, Iowa. The farm was 
first purchased from the Government in 
1853, soon after the first white settlers 
came into the Big Creek area. The 
Teale family bought it in 1880 and 
moved on it the following year.

It was a good farm, rich in black, 
crop-growing topsoil. It yielded abun
dant harvests which spelled prosperity 
for the new owners. Additions to the 
small house which originally stood on 
the farm resulted, finally, in one of the 
finest farmsteads in the community. 
And when the family sold the farm in 
1900 at a very handsome profit, it was 
apparently as good as ever. There were 
no gullies on it. In fact there were 
few gullies in the entire community, 
according to H. B. Teale, whose father 
bought the place in 1880.

When H. B. Teale, who is-now a 
businessman in Lamoni, visited his old 
home in 1934, he could hardly recog
nize the place. Gullies gashed the 
formerly smooth, rolling fields. Sheet 
washing had stripped most or all of 
the topsoil from many slopes. The 
farm would no longer support a farm 
family at a decent standard of living

without the expenditure of more money 
for “land treatments” than most farm
ers could afford. And this damage had 
been done in 30 years!

That was the fact which impressed 
Teale. In a generation or less a good 
farm had been lost to erosion, had bled 
its substance down the creeks and rivers 
with every heavy rain, until it had be
come a caricature of its former being— 
emaciated, scarred, sterile. “Looks like 
a battlefield,” thought Teale, and when 
he checked back over the recent history 
of the farm, he found that it had in
deed been through a war.

“Force Farming” Destructive
The man who bought the farm from 

the Teales in 1900 sold it in 1917. That 
was the year that a new farming slogan 
swept the land: “Food Will Win the 
War.” The new owner, from motives 
of both patriotism and profit, started 
“force farming.” He plowed up every 
available acre, planted it to cash crops 
(corn and small grain), and kept on 
planting those crops year after year in 
an effort to beat the economic depres
sion which set in as soon as the artificial 
war market collapsed. Crops used up 
the life-giving humus in the soil, and 
little or no effort was made to balance 
fertility outgo with fertilizer applica
tions or legume hay crops. More im 
portant, the soil became steadily less 
receptive to rain, more and more water 
ran off carrying soil with it, and grow
ing gullies cut bare fields into narrow 
ribbons of infertile soil.

In 1932, the Federal Land Bank was 
forced to foreclose on the mortgage it

13
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held on the place, and the farm was 
abandoned to make a tragic ending to 
the story of land misuse. The bank 
has now repaired the old house, re
painted it, made it respectable again, 
but rebuilding land is a slower and 
more difficult process. It takes Mother 
Nature from 400 to several thousand

A bove is th e  farm stead  H. B . T ea le  rem em bered , 
h is  boyh ood  hom e n ear L am o n i, Iow a. At th a t 
tim e, th e  fa rm  was rich  in fe r tile  to p so il and th e 

T ea les  w ere a  prosp erous fa rm  fam ily .

T h e  T e a le  fam ily  sold th e  farm  and a system  o f  
cash-crop  “ fo rce  farm ing'* was estab lish ed  by 
th e  new ow ner, w ith th e  resu lt shown above ■ 
an abandoned fa rm , gashed w ith gu llies, stripped  

o f  to p soil.

T h e  F ed era l Land B an k  at O m aha, N ebraska, 
fo reclo sed  on its  m ortgage on the fa rm  in  1 9 3 2 ,  
thus com p leting  th e  cycle  fro m  governm ent land 
grant to  governm ent fo rec lo su re . T h e  b an k  has 
rem od eled  th e  house, m ade it resp ectab le  again .

years to build a single inch of topsoil 
under blankets of grass or trees. Ero
sion processes, at work on open, unpro
tected slopes, can remove that much 
soil during a single heavy rain.

Unfortunately, the Teale farm is no 
isolated example of land decline. There 
are other examples—too many others. 
For 80 years, the dominant soil trend 
in the Big Creek area, as in most other 
areas in the Midwest, was from rich to 
poor. The first settlers found the area 
covered with prairie grasses, a rolling 
sea of grass broken here and there by 
patches of timber thrust up along 
streams and in rough areas. They 
found a layer of topsoil, 12 to 16 inches 
thick, rich with the fertility accumu
lated during thousands of years of plant 
life and decay. When they sliced 
through the prairie with their “sod- 
busting” plows and planted crops, they 
reaped harvests of corn averaging 50 
bushels per acre and sometimes going 
to 100 bushels, harvests of oats and rye 
varying from 25 to 40 bushels, despite 
their use of seed strains which, by 
modern standards, were definitely in
ferior.

But for the most part, the early set
tlers engaged in livestock farming. 
Grain farming gradually increased in 
importance as the prosperous years 
passed, but not until the World War 
did it assume major importance.

The World War marked a turning 
point. Indirectly, through its stimula
tion of the market, the war speeded up 
and brought out into the open a de
structive process which had been at 
work on most of the cultivated fields 
since the prairies were first plowed. 
The shift from livestock to grain 
farming was abrupt. Thousands of 
acres of land, formerly protected by 
grass 2nd used as pasture, were plowed 
up and planted to cash crops—corn, 
wheat, oats. A convenient marriage 
of profit and patriotism gave issue to an 
orgy of soil exploitation for which Big 
Creek farmers have been paying ever 
since. Soil erosion, formerly a sneak 
thief stealing soil slyly, became a bold 
thief, stripping off layers of surface soil
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R eb u ild in g  so il is a m uch slow er and m ore difficu lt process th a n  reb u ild in g  hou ses. H. B . T ea le  
stands on th e  b a n k  o f  a  gu lly  w hich has ru ined  acres o f  fo rm erly  good fa rm la n d . He was shocked  

a t the  sight p resented  by h is  old  hom e fa rm  when he v isited  i t  3 0  years a fte r  leaving .

and gouging out gullies with no effort 
at secrecy.

This process continued long after 
the war was ended. During the boom 
years, many farmers mortgaged their 
farms to buy more land, more equip
ment, new buildings. When the war 
market collapsed in the early 20’s, these 
farmers were forced by the debt load 
they carried to continue turning soil 
fertility into cash, with little regard for 
the needs of the land itself. Gullies 
grew and crop yields declined.

Topsoil Washed Away
By 1934, when a detailed soils survey 

was made in the Big Creek area, the 
depth of topsoil had declined from an 
original average of more than 12 inches 
to an average of from 4 to 6 inches. 
From one-fourth of the watershed area, 
or more than 35,000 acres, 75 per cent 
or more of the original topsoil had been 
washed away; hundreds of acres of 
subsoil were exposed.

Thus spots of barren earth had de
veloped and were slowly spreading, like 
the blight of a disease, over the land
scape. At the violent hands of man, 
thousands of acres had sickened and 
died. Mother Nature was carrying out

a “scorched earth” campaign of her 
own.

But 1934 marked another turning 
point. In the fall of 1933, the Federal 
Government cooperated with the Uni
versity of Missouri in the establishment 
of a soil conservation “demonstration” 
project in the Big Creek watershed, 
with headquarters at Bethany, Missouri, 
the second of the 176 projects to be 
established in the United States and 
Puerto Rico. A staff of trained soils 
technicians, engineers, agronomists, for
esters, and farm-management specialists 
moved in to help farmers battle the 
erosion menace. By the spring of 1934, 
the project was well under way.

Purpose of the work was to show 
farmers how to conserve soil by actually 
having representative farmers do it on 
representative farms. Thus the project 
was designed to serve, not merely the 
farmers in the Big Creek area, but 
also all other farmers facing similar 
erosion problems.

To that end, every farmer in the 
155,000-acre area was given an oppor
tunity to enter into a “cooperative agree
ment” with the U. S. Soil Conservation 
Service (then known as the Soil Erosion 
Service), whereby the farmer agreed to
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follow a recommended soil conserva
tion plan, made out by the farmer him
self with the help of a soil conservation 
technician, for a minimum period of 5 
years. The Service agreed to provide 
the farmer with technical and a certain 
amount of material assistance in carry
ing out the planned program. Of the 
1,042 farmers in the area, 818—op
erating 117,000 acres—became “coop
erators.”

In framing the farm plan, technicians 
and farmers made use of data obtained 
through the soils survey which has 
already been mentioned. Soils men 
went over each farm, equipped with 
soil augers, air maps, surveyors’ instru
ments, and mapping tables. On the 
air maps were recorded data as to 
soil type, degree of erosion, steepness 
of slope, and present land use; data 
which, when combined with informa
tion concerning the individual farmer’s 
financial condition and farming prefer
ences, provided a firm factual basis for 
erosion-control planning.

As for the plan itself, it called for a 
“complete” or “coordinated” program, 
covering every acre of each farm and 
making use of whatever soil-saving 
practices or combinations of practices

are needed to do the conservation job. 
This type of demonstration is a new 
departure in the field of agricultural 
“education by example.” State and 
Federal farm agencies have long made 
use of the demonstration teaching 
method, but heretofore demonstrations 
have generally been of single practices— 
pasture renovation on one farm, fertili
zer applications on another, terraces 
on another, and so on. In Soil Con
servation Service demonstrations, the 
different practices are tied together in 
a single program having a single objec
tive: soil use without waste.

A  Typical Example
The 160-acre Oscar Anderson farm, 

a few miles southwest of Lamoni, Iowa, 
provides a typical example of the way 
in which the program is applied. The 
Anderson farm is, for the most part, 
“on the slant.” Soils men in their own 
peculiar lingo classify the topography as 
“rolling to broken.” There’s scarcely 
a flat acre on the place, and the average 
slope of the fields is between 6 and 10 
per cent (that is, the average field has a 
fall of from 6 to 10 feet for each 100 feet 
on the horizontal). Principal soil type

( Turn to page 42)

E ro sio n  fo llow s up and down h ill  cu ltiv a tio n , esp ecia lly  when elean -tilled  crop s lik e  co rn  are grown 
year a fte r  year, as they Have been  on these fields In th e  B ig  C reek w atershed.



R aw  M a teria ls  
For the Apple Crop

By J. K. Shaw
Pomologist, Massachusetts State College, Amherst, Massachusetts

I SOMETIMES think of the apple 
tree as a factory, as a textile mill in 

which the leaves are the spindles, form
ing starches and sugars; the looms are 
those parts that convert these inter
mediate products into the finished prod
ucts, new wood and the crop. Sunlight 
is the power, and the raw materials are 
the carbon dioxide of the air and water 
and mineral matter from the soil. 
Neither a textile factory nor an apple 
tree can function efficiently without 
proper machinery, adequate raw ma
terials, and sufficient power. There is 
one important difference between a fac
tory and an apple tree. In a factory 
the machinery is built in other fac
tories, while the apple tree builds its 
own machinery. Any deficiency in raw 
materials or power not only cuts down 
the product, but it also causes disar
rangement or a breakdown of the ma
chinery.

The supply of power for our apple 
factory is generally adequate. Even on 
dull days there is sunlight enough, ex
cept when clouds are very heavy. The 
supply of carbon dioxide is generally 
sufficient, though when artificially in
creased, the output of starch may be 
increased. The supply of water as raw 
material is always adequate, for any 
deficiency disarranges the machinery 
through causing the breathing pores to 
close, thus preventing the intake of 
carbon dioxide. It is not practical to 
try to influence the supply of these 
necessities except that of water. Arti
ficial supply of mineral matter is of 
great practical importance to the apple 
grower, and it may be controlled not

only through the application of ferti
lizer, but also through providing condi
tions that favor the intake of these 
essential nutrients. Mineral nutrients 
are of no use to the plant until they are 
taken into its living cells.

It was formerly thought that of the 
mineral elements that are essential for 
the tree, sulfur, calcium, magnesium, 
and iron were almost always present in 
adequate amounts in almost all soils. 
Sulfur compounds are applied to our 
orchards in certain of the spray mate
rials used to control insects and diseases, 
and it seems reasonable to believe that 
trees will never suffer from a lack of 
sulfur. Calcium deficiencies have been 
detected, resulting in poor growth and 
leaf burn. Shallow soils or coarse sandy 
soils are most likely to show calcium 
shortage.

The Need for Minor Elements
Lime is the common remedy for 

acidity, and it appears that orchards 
where large amounts of sulfur are used 
in the form of dusts may develop too 
high soil acidity for the welfare of the 
trees. If the pH of the soil drops 
much below 5, it is likely that an appli
cation of lime will be beneficial. Fruit 
plants may suffer from a chlorosis from 
lack of magnesium or iron, but such 
deficiencies are not common.

The importance of certain minor or 
trace elements in plant nutrition has 
been developed, especially in the last 
few years. A relation between the so- 
called internal cork of apples and boron 
deficiency has been demonstrated. Dry 
weather is also a factor. Cortland and
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McIntosh seem particularly susceptible 
to the trouble, but it is not confined to 
these varieties. Applications of borax to 
orchards where this trouble has occurred 
would seem to be good insurance, even 
when it occurs only in occasional years. 
It should be remembered that borax is 
toxic, and care should be exercised not 
to apply too much. An application of 
100 pounds of borax per acre had no 
toxic effect on apple trees, but this was 
probably twice as much as necessary. 
There is evidence that an application 
once in 3 or 4 years may be enough. 
Annual applications might prove dan
gerous.

Territorial Differences
Zinc has proved a remedy for certain 

disease conditions of fruit plants in the 
far West and South, but the writer has 
no knowledge of beneficial effects in the 
fruit regions of the Northeast. Man
ganese and copper compounds have been 
found to be essential or beneficial to 
plant growth, but again we do not 
know that either is necessary for the 
apple crop in this part of the country.

The time-honored doctrine that nitro
gen, phosphorus, and potash are the 
nutrients most essential in fertilizers for

fruit crops still holds good. The impor
tance of nitrogen in apple orchard ferti
lization is admitted by all. Amounts, 
form, and time of application are still 
topics of debate. While these questions 
are sometimes important, the essential 
thing is to see that the trees have 
enough nitrogen to enable them to make 
normal, vigorous growth. The rule of 
one-fourth pound of nitrate of soda or 
its equivalent for each year of growth 
is a good general rule, but variations 
may be called for according to soil, state 
of fertility, size of crop, and perhaps 
other varying conditions. As to the form 
of nitrogen, the basic rule is to choose 
the one that will furnish a pound of 
nitrogen for the least money.

Certain other considerations should be 
kept in mind. Ammonium sulfate will 
increase and cyanamid will decrease soil 
acidity. Urea is more slowly available 
than nitrate of soda. While an apple 
crop makes a lighter draft on soil ni
trogen than some other crops, it seems 
reasonable to say that a heavy-producing 
orchard will require more nitrogen 
than a low-producing orchard unless, as 
is often the case, the low production is 
due to a lack of nitrogen. Formerly, it 
was advised to apply nitrogen at or

An old  ca r  p ins an old  d r ill  m ake ap p lica tio n  o f  fe r t ilis e r  to  orchard s rap id , econ om ical, and easy,



N ovem ber 1940 19

just before the start of growth in the 
spring. Now, fall applications are fre
quently advised. This seems safer in 
southern than in northern apple regions, 
where it may cause winter injury of 
the trees.

Coming now to the live question of 
nitrogen only, or a complete fertilizer, 
we find wide divergence of opinion. For 
the last 20 years the advocates of ni
trogen only have had the floor. Now 
there is a distinct trend in favor of the 
addition of phosphorus or potash or 
both. However, let us be careful not to 
go to extremes. It is clear that many 
orchards have grown and produced 
well with only nitrogen for many years.

We have found that in our own col
lege orchards, after a period of about 
10 years of nitrogen alone, the trees fail 
to do well and that increasing nitrogen 
makes matters worse. Reduction of 
nitrogen is better than increasing it, 
while the addition of potash improves 
the growth and yield of the trees. We 
have as yet no evidence that adding 
phosphorus to nitrogen and potash helps 
the trees. This may be generally true 
along the Atlantic Seaboard, while west 
of the Alleghany Mountains phosphorus 
may be of more value than potash, es
pecially on the heavier soils.

Using Complete Fertilizers
How general this condition may be in 

Massachusetts and neighboring States, 
we do not know. An examination of 
the potash content of leaves from some 
25 Massachusetts orchards showed less 
than a half dozen that were suspiciously 
lew in potash. The use of a complete 
fertilizer is increasing among our grow
ers, due in part perhaps to governmental 
encouragement.

The maintenance of organic matter 
in orchard soils is important, and to 
grow a crop to supply this, a complete 
fertilizer is essential. We have had very 
good results from mulching apple trees 
with waste hay brought into the or
chard. This practice is increasing among 
fruit growers, and the limiting factor 
is the amount of material available. 
In a mature orchard it is impossible to

grow enough grass to supply an effec
tive mulch, although a little is better 
than nothing. The man who harvests 
hay in his orchard to feed his cows is a 
dairyman and not a fruit grower. It 
may prove profitable to devote a part 
of our farmland to growing mulching 
material to carry into the orchard. 
There are many trees growing on low, 
shallow, wet soils that might better be 
cut down and the land devoted to pro
ducing mulch for the better parts of the 
orchard.

Mulching Increased Yield
The most striking results from mulch

ing appeared when mulch of waste hay 
was applied to an orchard plot that had 
been under cultivation with no fertilizer 
of any kind for 20 years. Naturally, 
the growth and performance of the 
trees were very poor. The second year 
of mulching, at the rate of about 2 tons 
per acre per year, this plot produced the 
most heavily of any in the orchard, al
though previously it showed the lowest 
production. This suggests that it might 
be well sometimes to cultivate an or
chard until the organic matter was some
what reduced and weeds and grass sup
pressed before embarking on a mulching 
program. No signs of a nitrogen de
pression appeared in this orchard, even 
though there were clear indications of 
low nitrogen supply before the hay 
mulch was apolied.

The absence of symptoms of an over- 
vegetative condition of the trees in 
the presence of remarkably high con
centration of soil nitrates under a heavy 
mulch is remarkable. We have also 
found liberal amounts of available pot
ash under a heavy hay mulch, even to 
a depth of 3 to 4 feet. The lower 
layers of the decaying mulch and the 
surface of the soil beneath are filled 
with a mass of fine, fibrous roots, which 
in the presence of a liberal oxygen sup
ply should function efficiently. Mulch
ing orchards is a truly effective way to 
soil conservation.

The question of whether to grow 
mulching materials outside the orchard 

( Turn to page 46)



Legum es lik e  red  c lo v er, grow n in  th e ro ta tio n  w ith grain  cro p s, are  read ily  converted  in to  roasts
and steaks.

Food and Feed to Share
By Earl Wooddell Sheets 

Washington, D. C.

T HERE are two good words which 
have always been associated with 

free men—“FOOD” and “FEED .” To 
some these words may have the same 
meaning, yet to most of us they are quite 
dissimilar, although from time im
memorial they have been correlated 
with good soils, and as regards man’s 
welfare, might appropriately be called 
“identical twins.”

Man uses directly for food only 
slightly less than 30 per cent of all 
harvested crops produced, the other 70 
per cent or more being utilized as feed 
for farm animals and poultry, which 
in turn supply man with his most 
essential group of foods—milk, meat, 
eggs, and other livestock products. 

When the first white settlers came
E d i t o r ’s  N o t e : This is the second in the series 

of articles by Dr. Sheets. The first appeared in our 
October issue.

to America they found that the Indian 
had occupied the country for many 
generations, how many we do not know. 
While the food habits of the different 
tribes varied greatly, their main sub
sistence came from a combination of 
animal and plant life. The evident 
fear of starvation from the “one-crop 
system” led the Indian to adopt and 
follow diversification as a means of self- 
preservation. The tribes living in the 
lower South found that their existence 
could not be assured from the fruits, 
nuts, and leaves of plants. Neither did 
the tribes in the region of the Great 
Lakes find that they could have security 
from either hunting or fishing alone. 
Then, just as now, droughts, excessive 
rain, or severe winters and pests of all 
kinds upset their plans and hopes for 
any one source to give them enough 
food at all times.

20
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Many of the first settlers in America 
perished because they did not know or 
failed to heed the possible hazards of 
Colonial life or the dangers of the one- 
crop system, even in a land of plenty. 
They were saved in some instances only 
through the generosity and help of 
neighboring Indian tribes whose ances
tors many generations ago had learned 
the fundamental law of nature, “FOOD 
IS FIR ST.”

For the next centuries thrift and 
willingness to work to produce what 
they needed marked the determina
tion of the pioneer families in Amer
ica. They built homes, cleared land, 
put their dependence in good land 
and a farm program diversified with 
livestock.

How does the situation in America 
today compare with that of our fore
fathers? Of the estimated one-third 
of our population that is said to be 
undernourished, many are on farms. 
Most of these are undoubtedly among 
the one-third of our farm population 
which, year after year, has reported 
keeping neither cows nor hogs. Many 
do not have work stock or poultry of 
any kind, or even a garden. Today, 
there are many thousands in our own

land, and millions throughout the world 
who look for, hope and pray for food.

While substantial progress has been 
made periodically for more than a half 
century to put livestock on farms that 
need them, yet the same old obstacles, 
whether they be on small farms or 
larger ones, are still with us. Simple, 
workable plans are needed for getting 
started, financing, fencing, inexpensive 
equipment, and for the production 
and utilization or proper disposition 
of the products. There are some who 
feel that they are not in the livestock 
business unless they can count their 
farm animals by the score and their 
poultry by the hundreds.

The livestock industry of America 
is founded upon the greatest wealth of 
feed and forage the world has ever 
known. As great as these vast resources 
have seemed to some, as with food, 
there is scarcely a time when the pas
ture, roughage, and other feed supplies 
exceed the existing and potential de
mands. It has always been a problem 
of proper distribution, of production 
by means of a diversified farm program, 
and a further distribution so that the 
feeds are available where, when, and 
for the purposes needed.

A ro ta tio n  o f  food  and feed  crops conserves soil fe rtility  and gives s ta b ility  to farm ing.
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Collectively, the stockmen and farm
ers can and ultimately will do much to 
correct this situation. Individually they 
can plan and make their own efforts 
count for most. In this connection 
there are three groups of farmers who 
are especially concerned. One is that 
increasing group which annually does 
not keep enough livestock to meet the 
requirements of the family or produce 
sufficient feed to adequately support 
the livestock which they attempt to 
keep.

The second is that group which pro
duces the pasture, grain, and rough
ages necessary to feed the farm animals 
and poultry required to furnish the 
meat, dairy, and poultry products for 
home use. Many of them plan, just as 
their ancestors did more than 200 years 
ago, to supply family needs, with

enough for market to obtain their cash 
requirements. To them keeping live
stock to utilize feed and forage resources 
sufficient to pay taxes, operating ex
penses, and a cash return for labor and 
efforts is a matter of immediate con
cern. They practice a system of diversi
fied farming, knowing that such a 
system is necessary to distribute labor 
among the family throughout the year, 
so as to reduce outside labor to a mini
mum, without reducing the net income 
of the farm through lack of labor at 
any one time.

The other group is composed of farm
ers and stockmen who make farming 
with livestock or ranching their princi
pal business, requiring at least 50 per 
cent or more of their time. By keeping 
only animals of the highest usefulness, 

( Turn to page 36)

T a b l e  I — M in i m u m  A n n u a l  F e e d  B u d g e t  f o r  L iv e s t o c k *

It is essential that at least the minimum amount of pasture be provided at all times with
each class of livestock.

The amount of feed indicated is for one 
animal in each case unless otherwise 

stated

Acres of Roughagesf Concentrates

nent and 
annual 
pasture Hay Silage

Corn or 
other 
grain

Protein
supple
ment

1,000-pound horse or mule, on same basis. . .  . 
1,350-pound mare and foal, to 6 months of age. 
Colt, first year.........................................................

1 to 2
Tons
2

Tons Bushels
50

Pounds
200

1 3 2 60 250
£ 1 1 10 75

Colt, second year.................................................... 1 2 1 15 100
1 ram and 30 ewes, with lambs............................ (one per 

cow unit)£ 
2 4

i£ 25 500
1 sow and 8 pigs..................................................... 1 120 500
1.000-pound beef cow and calf, until weaned. .
1.000-pound milk cow, producing over 6,000 

pounds 

2 4 i 2 100

2 3 i£ 5 35 350
Finishing beef calf to 750 pounds...................... £ i 

1 3
1
41

a7i
40 500

150
Growing beef animal, second year.. 2 4 1 2 100
Finishing calves on pasture alone, up to 18

2 4
Finishing calves on pasture with grain, about 

1  year.................................................................... 1 3 20 200
1  000-pound steers for short feeding. . 1 2£ 750

* From “Feeding Farm Livestock,” by Earl Wooddell Sheets.
t It is expected that hogs, sheep, work stock, cattle, and short-fed steers will make full use 

of stalk fields at harvest time or during the early part of the fattening period.
t  Experience has shown that where sheep are run with cattle or other livestock, uniformly 

better results are obtained if not more than one sheep is run with each cow unit or equivalent 
in other animals.
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A " X  T  TT? TV /T The farm map of the SouthNew rarm MSlp is changing. With reduced
acreages planted to cash 
crops, expansion of areas in 
feed crops making possible 
the development of a live

stock program, and increased use of soil-building crops, the South is making a 
definite move toward a balanced system of farm production. Cotton and tobacco 
remain the chief sources of cash income, of course. But the areas devoted to 
these crops have been drastically curtailed during the past decade, while the 
acreages planted to corn, peanuts, small grain, hay crops, and winter legumes 
have shown a substantial increase.

The greatest reduction in acreage has been made in cotton—in the case of many 
of the States almost 50 per cent. The most significant development in farm 
production has been the improved yields of cotton. Records of crops produced 
in the United States reveal few, if any, parallels to the remarkable and sustained 
increase that this crop has shown. Several States have raised their averages 30 
per cent or more, while all have shown substantial increases.

The reasons assigned for this unusual increase in yield are the reduction in 
acreage and the selection of the better acres for cotton, intensive cultivation, and 
heavier applications of fertilizer containing higher ratios of plant food. These 
practices have been urged by agricultural authorities for many years, and the 
results obtained are ample evidence of the soundness of the advice.

Second only to cotton from the standpoint of acreage reduction is tobacco. 
All of the important producing States recorded substantial increases in yields 
during the past decade, and these increases are being maintained by following 
the fertilizer practices recommended by the experiment stations.

Corn occupies first position in the South from the standpoint of acreage, and 
the area devoted to it has shown a large increase during the past 10 years. There 
has been little change in the yield of corn, some States showing slight increases 
recently while others have recorded small decreases. Observers attribute the 
extremely low yields of corn in the South to several causes including low fertili
zation, the large percentage of the total acreage planted on land of low fertility, 
and inefficient practices in cultivation.

The advisability of following fertilizer practices on corn which are based upon 
experimental results obtained in rotations with cotton are being seriously ques
tioned by authorities now. In some sections the use of a complete fertilizer has 
not prevailed because of the belief that there was sufficient residual phosphorus 
and potash remaining from the fertilizer application to cotton for the crop of 
corn which followed. However, with the reduction in cotton acreage and an 
increase in corn plantings in recent years, it has been impossible to systematically 
rotate these crops. Consequently, a high percentage of corn is not benefiting 
from fertilizer in a cotton rotation. The belief that corn should receive a complete 
fertilizer at planting is therefore becoming very general.

for the Sooth

2 7
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The acreage in peanuts has shown large increases. While the area planted 
for harvesting is included in the program of agricultural adjustment, there is no 
limitation on plantings for grazing, and hog producers have used this crop 
widely in connection with the expanded livestock program. The yield of 
peanuts, like that of corn, has shown little change in recent years. In many 
sections there is little or no fertilizer applied, and yields have shown a gradual 
decline. In other areas the crop is included in the fertilizer program, and yields 
are being maintained after many years.

Development of the livestock industry in the South is being advocated by 
agricultural authorities, and the records show that the numbers of hogs and 
cattle are showing gradual increases. The success of this movement depends 
upon the extent to which feed crops are produced and pastures are improved and 
developed. In working toward this end agronomists are urging the more exten
sive use of fertilizer.

The trend in yields of the cash crops in the South is regarded as very encourag
ing, but whether there will be any immediate substantial improvement in the 
production of other crops will doubtless be determined by the extent of the 
development of the livestock industry. Since successful livestock production 
depends to a great extent upon economical yields of feed crops, agricultural 
authorities are urging better fertilization and more intensive cultivation as a 
means of achieving this objective. Undoubtedly therein lies the hope of sub
stantially increased income in the South.

We honor the harvest holiday with some 
excellent ideas. We mark the occasion in
red on the calendar, plan it down to the 
last cranberry, and then settle back and 
pleasantly anticipate the fun to be had. 
Small bickerings may divide us during 

the year—we seldom see eye to eye on politics, war maneuvers, or what to have 
for Friday’s supper. But come Thanksgiving, we rise above our small and large 
differences alike, to find that we all have a common share in that old favorite, 
Thanksgiving Gratitude.

It is interesting to read what Edward Winslow, three times governor of
Plymouth Colony, wrote to a friend in 1621. “We set the last Spring some
twenty acres of Indian corn and sowed some sixty acres of barley and peas; and 
according to the manner of the Indians, we manured our ground with herrings 
or rather shads, which we have in great abundance and take with great ease at 
our doors. . . . Our barley did prove well; and, God be praised, we had a good 
increase of Indian corn. . . . Our harvest being gotten in, our Governor sent 
four men on fowling, that so we might, after a special manner, rejoice together 
after we had gathered in the fruits of our labor.” Those colonists planned, 
worked, and reaped a harvest which meant the difference between life and death 
in a grim, new world. Theirs was indeed an occasion for rejoicing.

Looking back over the year this Thanksgiving, let us too enjoy the satisfaction 
that is the privilege of the day. We have spent a year of living, we have a 
personal harvest to reap. For peace and plenty and home and friends we can 
be deeply grateful; but let us not be content to recount our blessings like a miser 
fingering his gold. Let us look to the future and plan the next harvest with the 
earnestness with which those Pilgrims planned the first one. It is not enough 
to wish for ideal conditions, we must learn to transcribe ideals into actualities, 
justifying the faith that has been placed in every one of us.

Think When 
You Thank



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 BETTER 
CROPS WITH PLANT FOOD would provide a complete index covering all publications from these 
sources on the particular subjects named.

Fertilizers
Pertinent suggestions on the use of 

fertilizers for Georgia peach orchards 
based on nearly 20 years of peach fer
tility investigations are outlined in Sta
tion Circular 122 by E. F. Savage, en
titled, “Cover Crops and Fertilizers for 
Georgia Peach Orchards.” It has been 
clearly determined that a complete fer
tilizer analyzing 8-8-6 has given good 
response in the experiments conducted. 
A recommended method is to make an 
application of one-half pound of the 
8-8-6 material or its equivalent to one- 
year peach trees about the first of March, 
followed by a quarter-pound application 
of sodium nitrate or its equivalent about 
June first. These amounts should be 
increased to one pound and one-half 
pound rates respectively, for the second 
growing season. One pound of an 
8-8-6 for each year of age beginning 
with the third growing season to a 
maximum application of 5 to 6 pounds 
per year for mature trees should be 
applied.

In cases where the orchard soil is 
fairly well supplied with nitrogen 
through the use of cover crops, a 4-8-6 
fertilizer may be substituted, to be ap
plied at the rate of 4 to 6 pounds per 
mature tree before blossom time in the 
spring. When the May drop of fruit is 
over, a side-dressing of sodium nitrate 
or its equivalent at the rate of one-half 
to 2 pounds per tree should be given, 
depending upon the color of foliage and 
the amount of tree growth indicated.

Since most peach orchards are fer
tilized with an 8-8-6, the circular states 
that it is not usually necessary to apply

more fertilizer to the cover crop. Lim
ing may be necessary in some orchards, 
and where superphosphate is advised 
for the cover crop, it should be applied 
in the fall just before or at the time of 
seeding the winter cover crop.

Professors E. H. Rawl and W. C. 
Nettles, of the South Carolina Agricul
tural Extension Service, list the 4-8-4,
4-8-6, 5-7-5, 6-8-4, and 6-8-6 analyses as 
being desirable for the pecan grove in 
their interesting and informative pub
lication, “Pecan Production,” Circular 
183. These suggestions are derived 
from the more complete work on pecan 
fertilizer investigations of the Federal 
Pecan Station at Albany, Georgia.

“On poor soils or soils low in nitro
gen, the formula containing the highest 
per cent of nitrogen should be used for 
trees making poor growth. Soils defi
cient in potash should receive the for
mula containing the highest per cent of 
potash.

“One to two pounds per tree of fer
tilizer should be used for each year’s 
age of tree.” As an example, a tree 10 
years old should receive 10 to 20 pounds. 
The last of February or early March has 
been found to be the proper time to 
apply the fertilizer. Some growers have 
obtained good results by applying half 
the application in late February and the 
remainder in June. A good plan is to 
broadcast the fertilizer from the trunk 
outward to a distance of about twice the 
spread of limbs. This is because the 
root system of pecan trees is very exten
sive and extends to a wide distance 
beyond that of the limbs. Where com
post or manure is used, it is suggested 
that this be broadcast under and well
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beyond the spread of limbs rather than 
concentrated near the trunk.

"Fertilizing, Mulching, Correcting Acidity 
and Other Soils Problems Found in Growing 
Ornamental Plants,” Agr. Ext. Serv., Auburn, 
Ala., Cir. 175, June 1939, Homer S. Fisher.

"Fertilizer Grades for Connecticut,” Agr. 
Ext. Serv., Storrs, Conn., Bui. 285, Dec. 1939.

"Fertilizer and Lime Recommendations,” 
Agr. Ext. Serv., Newark, Del., Inform. Card 
46, Feb. 1940.

"Malnutrition Symptoms o f Citrus with 
Practical Methods of Treatment," St. Dept, o f 
Agr., Tallahassee, Fla., No. 93, Mar. 1940, 
O. C. Bryan.

"Enfield Soil Experiment Field 1912-1939, 
General Summary of Results,” Agr. Exp. Sta., 
Urbana, 111., AG823, May 1940, F. C. Bauer 
and C. f. Badger.

"Application of Superphosphate,” Agr. Ext. 
Serv., Corvallis, Oreg., Ext. Cir. 348, Mar. 1940, 
Arthur S. King.

"Fertilizer Law, Chapter 49 of the Code of 
Virginia, as Amended and Re-enacted by Acts 
of the General Assembly, 1920, 1926, 1928, 
1932, 1936, 1938, 1940,” St. Dept, o f Agr. 
and Immigration, Richmond, Va.

Soils

A thoroughgoing discussion of the 
harmful effects of heavy applications of 
lime on some Vermont soils is given in 
Vermont Agricultural Experiment Sta
tion Bulletin 460, “The Cause and 
Nature of Overliming Injury,” by A. R. 
Midgley and D. E. Dunklee. Over
liming injury occurs particularly on acid 
upland podzolized soils, on some sandy 
soils and acid peat bogs. These soils 
when brought to or somewhat above 
neutrality tend to fix much boron in a 
form unavailable to crop growth. Field 
results show that the need for borax to 
benefit certain plants which suffer from 
excess lime is confined to certain local 
areas where the soils were once acid, and 
to a number of apple orchards showing 
internal cork and other symptoms of 
boron deficiency.

The corrective value of borax was 
ascertained for 10 field crops in green
house studies using overlimed podzol 
soil as a medium. Greatly increased 
yields from application of 50 pounds of 
borax per acre were obtained by seven 
crops—rape, flax, vetch, lettuce, toma
toes, beets, and onions. No appreciable 
benefit was indicated by these investiga

tions for timothy, oats, corn, or other 
grasses. Alfalfa, sweet, white, red, and 
Ladino clovers, cabbage, cotton, pop
pies, mustard, turnips, radishes, spinach, 
muskmelons, celery, strawberries, and 
apple trees from transplants are among 
the other crops tested which received 
much benefit from borax applications.

Borax may be applied broadcast pref
erably diluted with lime, fertilizer, sand, 
or dry soil, or it may be used as a spray. 
The rate depends upon the presence of 
active fixing agents in the soil and the 
extent of liming. Rates from 10 to 40 
pounds per acre were found satisfactory 
for alfalfa. Great care must be given 
in its use, as even a small excess may 
prove harmful, the authors advise.

"The Groundwater Supply o f the Eloy Dis
trict in Pinal County, Arizona,” Agr. Exp. Sta., 
Tucson, Ariz., Tech. Bui. 87, June 1, 1940,
G. E. P. Smith.

"A Key to Kentucky Soils,” Agr. Exp. Sta., 
Lexington, Ky., Cir. 51, April 1940, P. E. 
Karraker and W. S. Ugon.

"Alkali Soils,” Agr. Ext. Serv., Lincoln, 
Nebr., Ext. Cir. 146, J. W. Fitts and H. F. 
Rhoades.

"Peat and Its Uses,” Agr. Exp. Sta., New  
Brunswick, N. J., Bui. 681, May 1940, Selman
A. Waksman.

"Experiments with New Electric Devices for  
Pasteurizing Soils,” Cornell Univ. Agr. Exp. 
Sta., Ithaca, N. Y., Bui. 731, April 1940, A. G. 
Newhall.

"Soil Testing, Operation, Interpretation, and 
Application,” Agr. Exp. Sta., State College, Pa., 
Bui. 398, April 1940, F. G. Merkle.

" Water and Soil Conservation Experiments 
at Spur, Texas,” Agr. Exp. Sta., College Sta
tion, Tex., Bui. 587, July 1940, R. E. Dickson,
B. C. Langley, and C. E. Fisher.

"The Cause and Nature o f Overliming In
jury," Agr. Exp. Sta., Burlington, Vt., Bui. 460, 
June 1940, A. R. Midgley and D. E. Dunklee.

"Agricultural Lime Law, Chapter 49 of the 
Code of Virginia, as Amended and Re-enacted 
by the Acts o f the General Assembly, 1920, 
1940,” St. Dept, o f Agr. and Immigration, 
Richmond, Va.

"Salinity Conditions in the Big Horn River 
During the Years 1938 and 1939,” Agr. Exp. 
Sta., Laramie, Wyo., Bui. 240, July 1940, T. J. 
Dunnewald.

"Review and Discussion of Literature Per
tinent to Crop Rotations for Erodible Soils,”  
U. S. D. A., Washington, D. C., Cir. 559, June 
1940, C. R. Enlow.

"Farms the Rains Can’t Take,” U. S. D. A., 
Washington, D. C., Misc. Pub. 394, 1940, 
Kenneth Davis.
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"Influences o f Vegetation and Watershed 
Treatments on Run-off, Silting, and Stream 
Flow," U. S. D. A., Washington, D. C., Misc. 
Pub. 397, July 1940.

"Selenium Occurrence in Certain Soils in the 
United States, with a Discussion of Related 
Topics, Fourth Report," U. S. D. A., Washing
ton, D. C., Tech. Bid. 702, July 1940, K. T. 
Williams, H. W. La/{in, and Horace G. Byers.

"Relative Infiltration and Related Physical 
Characteristics o f Certain Soils," U. S. D. A., 
Washington, D. C., Tech. Bui. 729, July 1940,
G. R. Free, G. M. Browning, and G. W. Mus- 
grave.

"Arsenic Distribution in Soils and Its Pres
ence in Certain Plants," U. S. D. A., Wash
ington, D. C., Tech. Bui. 732, July 1940, 
Kenneth T. Williams and Richard R. Whet
stone.

"Use the Land and Save the Soil," U. S. 
D. A., Washington, D. C., 213934-40, June 
1940.

"Erosion and Related Land Use Conditions 
on the Hell and Mud Creeks Demonstration 
Project, Mississippi," U. S. D. A., Washington, 
D. C., Erosion Survey 12, 1940, D. T. Webb.

Crops
That Georgia tomato growers need 

in many instances to adopt improved 
methods of culture is brought out by 
Dr. H. L. Cochran, who estimates the 
average yield of all commercially grown 
tomatoes in the State is from slighdy 
less than two to about five tons per acre. 
The average for the entire United States 
is somewhat higher. The use of up-to- 
date methods is essential to profitable 
tomato production, and Dr. Cochran, in 
his Experiment Station Bulletin 206, 
“Improved Methods of Tomato Produc
tion in Georgia,” explains that, as a 
rule, the more a grower invests in good 
seed, good plants adapted to local re
quirements, good cultivation and fer
tilizer practices, the greater are his 
yields. The cost of growing an acre of 
tomatoes that produces a high yield, 
however, need not be very much more 
than the cost of growing a low yield, 
and the cost per ton of fruit will be 
reduced.

Care should be exercised in utilizing 
young plants that are stocky and prop
erly hardened when they are set in the 
field. Those varieties that are adapted 
to the special purpose desired should be 
secured. Well-prepared, well-drained 
loams and sandy loams are the most

desirable soil types for tomatoes, al
though there are other types that will 
produce good crops if properly man
aged. A fertilizer analyzing 6-8-6 is 
recommended. From 450 to 800 pounds 
per acre, depending on the soil, should 
be applied in the row and mixed with 
the soil a few days before planting, to be 
supplemented when the first cluster of 
fruit sets with 100 or 200 pounds of 
sodium nitrate, ammonium sulphate, or 
their equivalents in nitrogen.

Deep cultivation is discouraged at all 
times because of the resulting root prun
ing and breaking of the plants. Where 
available without much expense, irri
gation will serve to increase the yields 
and occasionally prolong the picking 
season until frost.

Training and pruning, greenhouse 
tomatoes, harvesting, marketing, con
trolling diseases and insects are also dis
cussed.

“Horticulture at the Ohio Agricul
tural Experiment Station,” Special Cir
cular 60, exemplifies the latest construc
tive accomplishments in the field of 
horticulture, contributed by the Experi
ment Station staff under the guidance 
of Dr. J. H. Gourley. This is the ninth 
of a series of circulars with the aim to 
offer the reader concise statements of 
the horticultural work at this Station. 
The varied research embracing the art 
of growing fruits, vegetables, flowers, 
and ornamental plants covers a wide 
scope of problems, many of which are 
partially or wholly solved in these 
studies.

The contents of this publication re
port the varietal and breeding investiga
tions of horticultural crops, information 
on spraying, fertilizer experimentation, 
monthly distribution of labor used in 
growing and harvesting fruit, mulching, 
propagation of ornamental plants, and 
a host of other topics of much value 
under Ohio farm conditions as well as 
those for other States.

"Forty-ninth Annual Report, January 1 to 
December 31, 1938, of the Agricultural Ex
periment Station of the Alabama Polytechnic 
Institute," A '. Exp. Sta., Auburn, Ala.
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"Factorial Design in Plant Nutrition Experi
ments in the Greenhouse,” Agr. Exp. Sta., 
Fayetteville, Ark-, Bui. 401, June 1940, Cecil
H. Wadleigh and W. H. Tharp.

"Varietal and Cultural Experiments with 
Corn,” Agr. Exp. Sta., Fayetteville, Ar\., Bui. 
402, June 1940, C. K. McClelland.

"Rice Variety Experiments in Arkansas,” 
Agr. Exp. Sta., Fayetteville, Ark-, Bui. 403, 
June 1940, Martin Nelson and C. Roy Adair.

"Citrus Culture in California," Agr. Ext. 
Serv., Berkeley, Calif., Cir. 114, Jan. 1940, 
R. E. Caryl.

"Grape Growing in California,” Agr. Ext. 
Serv., Berkeley, Calif., Cir. 116, April 1940,
H. E. Jacob.

"Rural Progress in Delaware,” Agr. Ext. 
Serv., Newark, Del., Bui. 32, May 1940, George 
L. Schuster.

"Learning to Live on Georgia Farms, 1939 
Annual Report, Georgia Extension Service," 
Agr. Ext. Serv., Athens, Ga., Bui. 474, 1939.

"Improved Methods o f Tomato Production 
in Georgia,” Agr. Exp. Sta., Experiment, Ga., 
Bui. 206, Aug. 1940, H. L. Cochran.

"Cover Crops and Fertilizers for Georgia 
Peach Orchards,” Agr. Exp. Sta., Experiment, 
Ga., Cir. 122, Sept. 1940, E. F. Savage.

"Bramble Fruits, Raspberries, Blackberries, 
Dewberries, How to Grow in Illinois,” Agr. 
Ext. Serv., Urbana, III., Cir. 508, June 1940,
A. S. Colby, H. W. Anderson, and W. P. Flint.

"Report o f the Director for the Year End
ing June 30, 1939,” Agr. Exp. Sta., Lafayette, 
Ind.. 1939.

"25 Years o f Extension Work *n Indiana," 
Agr. Ext. Serv., Lafayette, Ind., H. E. Young.

"4-H Club Work in Indiana,” Agr. Ext. 
Serv., Lafayette, Ind., Ext. Bui. 243, Mar. 1940, 
Harry F. Ainsworth.

"Watermelon Production in Louisiana,” Agr. 
Ext. Serv., University, La., Ext. Cir. 202, May 
1940, Joe G. Richard and N. D. Morgan.

"Growing Winter Legumes in Louisiana,” 
Agr. Exp. Sta., University, La., Bui. 318, June 
1940, Franklin L. Davis, C. G. Hobgood, and
C. A. Brewer, Jr.

"Annual Report for the Fiscal Year Ending 
November 30, 1939,” Agr. Exp. Sta., Amherst, 
Mass., Bui. 369, Feb. 1940.

"Lawn Management,” Agr. Ext. Serv., Am
herst, Mass., Leaf. 85, June 1940, Lawrence S. 
Dickinson.

"Legumes for Crop Production in the Yazoo- 
Mississippi Delta,” Agr. Exp. Sta., State Col
lege, Miss., Bui. 345, July 1940, Roy Kuy
kendall.

"The Land Grant College Movement,” Agr. 
Exp. Sta., Columbia, Mo., Bui. 419, July 1940, 
Frederick B. Mum ford.

"Fifty-third Annual Report o f the Agricul
tural Experiment Station,” Agr. Exp. Sta., Lin
coln, Nebr.

"Amount of Underground Plant Materials in 
Different Grassland Climates,” Univ. of Nebr., 
Lincoln, Nebr., Conservation Bui. No. 21, May 
1939, S. B. Shively and J. E. Weaver.

"Sorghum Production in Nebraska,” Agr.

Exp. Sta., Lincoln, Nebr., Bui. 329, June 1940, 
R. L. Cushing, T. A., Kiesselbach, and O. J. 
Webster.

"Legume and Grass Silage," Agr. Ext. Serv., 
Lincoln, Nebr., Ext. Cir. 147, June 1940.

"Serving New Hampshire Farms and Homes, 
Annual Report o f the Director o f the New 
Hampshire Cooperative Extension Service for 
the Year 1939,” Agr. Ext. Serv., Durham, 
N. H., Ext. Bui. 58, June 1940, J. C. Kendall, 
Dir.

"Agricultural Research in New Hampshire, 
Annual Report of the Director o f New Hamp
shire Agricultural Experiment Station for the 
Year 1939,” Agr. Exp. Sta., Durham, N. H., 
Bui. 319, June 1940, M. Gale Eastman, Dir.

"Experiment with Potatoes," Agr. Exp. Sta., 
Durham, N. H., Bui. 324, June 1940, Ford S. 
Prince, Paul T. Blood, W. H. Coates, and 
Thomas G. Phillips.

"Studies of Pasture Management,” Agr. Exp. 
Sta., Durham, N. H., Bui. 326, June 1940, Max
F. Abell.

"Sixtieth Annual Report o f the New Jersey 
State Agricultural Experiment Station and the 
Fifty-second Annual Report o f the New Jersey 
Agricultural College Experiment Station for the 
Year Ending June 30, 1939,” Agr. Exp. Sta., 
New Brunswick, N. J.

"Twenty-fourth Annual Report o f the New 
Jersey State Department of Agriculture 1938- 
1939,” St. Dept, o f Agr., Trenton, N. J., Dec.
1939.

"Managing the Orchard,” Agr. Ext. Serv., 
State College, N. Mex., Ext. Cir. 168, Feb.
1940, A. B. Fite and F. F. Whitley.

"The Morphology o f the Apple and Other 
Pome Fruits," Cornell Univ. Agr. Exp. Sta., 
Ithaca, N. Y., Memoir 230, April 1940, L. H. 
MacDaniels.

“1. Factors in Soybean Production. 11. 
Variety Recommendations and Characteristics," 
Agr. Exp. Sta., Raleigh, N. C., Agron. Inform. 
Cir. 126, Aug. 1940, R. L. Lovvorn.

"Wheat Varieties for North Carolina," Agr. 
Exp. Sta., Raleigh, N. C., Bui. 328, Aug. 1940,
G. K. Middleton, W. H. Chapman, J. W. 
Hendricks, and D. W. Colvard.

"Grasses,” Agr. Ext. Serv., Fargo, N. Dak., 
Conserv. Series 20M-2-40.

"Horticulture at the Ohio Experiment Sta
tion, Wooster, Ohio,” Agr. Exp. Sta., Wooster, 
Ohio, Sp. Cir. 60, Aug. 1940.

"Fifty-second Annual Report, Rhode Island 
State College Agricultural Experiment Station," 
Agr. Exp. Sta., Kingston, R. I., Contrib. 574, 
1940.

"The Cotton Contest—1939, for Better Yield 
and Staple Value,” Agr. Ext. Serv., Clemson, 
S. C., Cir. 182, May 1940, H. A. Woodle and
B. E. G. Prichard.

"Pecan Production,” Agr. Ext. Serv., Clem
son, S. C., Cir. 185, May 1940, E. H. Rawl and 
W. C. Nettles.

"Spring Wheat Varieties in South Dakota,” 
Agr. Exp. Sta., Brookings, S. Dak•> Bui. 342, 
June 1940, S. P. Swenson.
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"Elements o f Life, a Study of the Effect of 
Mineral Differences on Soils, on Plants, on 
Animals, on Living Conditions,” Agr. Exp. Sta., 
Knoxville, Tenn., Popular Bui. 1, June 1940.

"Composition and Utilization o f Range 
Vegetation of Sutton and Edwards Counties 
Agr. Exp. Sta., College Station, Brazos County, 
Tex., Bui. 586, June 1940, G. S. Fraps and 
V. L. Cory.

"The Conservation of Alfalfa, Timothy, and 
Soybean 'Nutrients as Silages and as Hays,” 
Agr. Exp. Sta., Burlington, Vt., Bui. 459, June 
1940, J. A. Newlander, H. B. Ellenberger, 0 . M. 
Camburn, and C. H. Jones.

"Livestock Poisoning by Oat Hay and Other 
Plants Containing Nitrate,” Agr. Exp. Sta., 
Laramie, Wyo., Bui. 241, July 1940, W. B. 
Bradley, H. F. Eppson, and O. A. Beath.

"Production of Hops,” U. S. D. A., Wash
ington, D. C., Farmers’ Bui. 1842, Feb. 1940,
G. R. Hoerner and Frank, Rabak.

“The Uses o f Alfalfa,” U. S. D. A., Wash
ington, D. C., Farmers’ Bui. 1839, June 1940,
H. L. Westover and W. H. Hosterman.

"Market Quality and Condition o f California 
Cantaloups as Influenced by Maturity, Han
dling, and Precooling,” U. S. D. A., Washing
ton, D. C., Tech. Bui. 730, July 1940, W. T. 
Pentzer, James S. Wiant, and John H. Mac- 
Gillivray.

E con o m ics

Unemployment is not confined to the 
urban areas where machines are con
stantly increasing the output per worker 
in factories. There is an ever-increasing 
stream of agricultural workers being 
released from farms each year as our 
farm technology offers newer and im
proved methods of agricultural produc
tion. 'In  order to provide some sugges
tions for meeting this technical progress, 
a report was prepared by 109 economists 
and technicians of the U. S. Department 
of Agriculture and published under the 
tide of “Technology on the Farm.” 
Our attention dwelled on that part of 
the report dealing with the outstanding 
recent developments and those which 
are to come in the not too distant future. 
The speed with which the improve
ments in our farm technique have taken 
place was brought to mind by the fact 
that in the past few decades more im
portant farm machines were produced 
than in the previous four centuries. 
Today in place of horses and mules we 
have tractors of practically all sizes and 
designs to meet almost any farm re

quirement. In the past few years the 
development of the baby combine or 
midget combine harvester-threshers has 
extended the use of these machines to 
the smaller farm units where heretofore 
it was considered impractical to use the 
large cumbersome machines.

The writers of the report are of the 
opinion that the most outstanding me
chanical developments in the next 10 
years or so will include a continued 
trend toward small tractors, the greater 
use of pneumatic tires on tractors and 
other farm machines, and the further 
adaptation of complementary equip
ment to tractor power, coupled with 
about a 30 per cent expansion in tractor 
use.

They anticipate that about 500,000 
more tractors will soon be in use on 
American farms, and that this will re
sult in an additional displacement of 
about 1,500,000 horses and mules. To 
date it is estimated that tractors have 
replaced 10,000,000 head of work stock. 
We are inclined to sigh at the thought 
of the passing of these traditionally re
liable beasts of burden, but then they 
tell us that sentiment has no place in 
economic progress and must be sacri
ficed as a part of the price of efficiency. 
Such displacement of work stock will 
release an additional 6 ,000,000 to 8,000,- 
000 acres of crop land and approximately 
6,000,000 to 7,000,000 acres of hay and 
pasture land for which a place must be 
found in our changing agricultural 
economy. Considering the current bal
ance between farm production and con
sumption in America, we wonder what 
is to become of the products from these 
millions of acres which must enter the 
channels of trade in order to provide 
purchasing power to buy fuel and oil 
for these new mechanical brutes.

Among the many outstanding de
velopments in plant breeding in recent 
years have been the development of 
hybrid corn and its astonishing advance 
in the corn belt. It is expected that 80% 
to 85% of the corn in the corn belt and 
probably 40% of the crop elsewhere will 
be from hybrid seed by 1950. At the 
present time approximately 24,000,000
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acres of hybrid corn are grown in the 
corn belt States.

Soybeans are another comparatively 
new crop in this country, but have in
creased in importance tremendously and 
production may reach 100,000,000 bu. a 
year, in the near future.

The cost of producing agricultural 
products is being constantly lowered due 
to the improvement in the technique of 
production, developments of improved 
varieties of crops, improved methods in 
the breeding of livestock, better under
standing of the food requirements of 
crops and livestock, which theoretically 
should mean a better standard of living 
for all of us. Unfortunately the prob
lem is not as simple as it might seem; 
in fact the benefits of technological de
velopment are so questionable at the 
present time that there are two rather 
distinct schools of thought on the sub
ject. One is that unemployment re
sulting from technology is largely tem
porary and is usually followed sooner 
or later by new and increased employ
ment engaged in the production of other 
products, and that agriculture is pri
marily a business the same as any other 
in which all possible efficiency should 
be realized. The other view contends 
that technology brings permanent un
employment and enlarges our relief 
group and that the social gains derived 
therefrom are very doubtful. Thus the 
fundamental way to relieve the adverse 
effects is to retard the adoption of 
mechanized agriculture.

It must be admitted, however, that it 
is practically an impossibility to segre
gate social progress from technological 
progress. Technology has played a 
major part in raising the standard of 
living of the American people. By 
cheapening means of production it has 
brought to consumers in this country 
conveniences and luxuries heretofore 
only available to a few. The biggest 
problem at the present time arises from 
the fact that deficiencies in distribution 
apparently have not kept pace with 
technological progress in production and 
the benefits have not been distributed 
equally among all groups.

"Shipments o f Various Fertilizers in Arkan
sas by Counties During the Fiscal Year End
ing June 30, 1940 ," St. Dept, o f Revenues, 
Little Rock, Ark ;  1940.

"Second Annual Report o f the Arizona Fer
tilizer Control Office, Year Ending December 
31, 1939," Agr. Exp. Sta., Tucson, Ariz., Bui. 
169, Feb. 15, 1940, W. T. McGeorge, E. O. 
Foster, and R. D. Taylor.

"Commercial Fertilizer Sales as Reported to 
Date for the Quarter Ended June 30, 1940," 
St. Dept, o f Agr., Sacramento, Calif., Bu. of 
Chem. An. FM-8, Sept. 28, 1940, Dr. Alvin 
J. Cox.

"An Economic Study of Land Utilization in 
Kent County, Delaware," Agr. Exp. Sta., New
ark, Del., Bui. 224, April 1940, R. O. Bausman.

"Cost o f Producing Celery on Everglades 
Organic Soils, Seasons 1937-38 and 1938-39,” 
Agr. Ext. Serv., Gainesville, Fla., Celery AE 2, 
May 1940, R. H. Howard.

"Types o f Farming in Indiana," Agr. Exp. 
Sta., Lafayette, Ind., Bui. 342, Revised, July
1939, Lynn Robertson, E. C. Young, and
H. J. Houk.

"Relation o f Character o f Farming Units to 
Land Management in Two Townships in 
Indiana," Agr. Exp. Sta., Lafayette, Ind., Bui. 
450, Aug. 1940, J. R. Hays.

"Official Report, Commercial Fertilizers, 
Commercial Feeds, and Agricultural Liming 
Materials,” St. Inspec. Serv., College Park, Md., 
Control Series No. 175, Aug. 1940.

"County Fertilizer Data: Mixed Goods and 
Materials, July 1,1939, through June 30,1940," 
St. Dept, o f Agr., Jackson, Miss., 1940.

"Markets and Prices for New Hampshire 
Berries," Agr. Exp. Sta., Durham, N. H., Bui. 
321, June 1940, L. A. Dougherty.

"Studies in Economics o f Apple Orcharding. 
111. Study o f Orchard Problems by the Budget 
Method of Analysis," Agr. Exp. Sta., Durham, 
N. H., Bui. 323, June 1940, H. C. Wood worth 
and G. F. Potter.

"An Economic Study of Farming in Tomp
kins County, New York, 1937,” Cornell Univ. 
Agr. Exp. Sta., Ithaca, N. Y., Bui. 728, Mar.
1940, Philip A. Henderson.

"Fertilizer Sales, by Grade in Order o f Ton
nage, July 1-December 31, 1939," St. Dept, of 
Agr., Raleigh, N. C., Mimeo., 1940.

"Farmers’ Cooperative Marketing and Pur
chasing Associations in North Dakota," Agr. 
Exp. Sta., Fargo, N. Dak•> Bui. 294, June 1940, 
W. L. Ettesvold.

"Planning' Minimum Sized Farms for the 
Beadle County Area in Central South Dakota," 
Agr. Exp. Sta., Brookings, S. Dak•> Bui. 341, 
Jan. 1940, James L. Paschal, Aaron G. Nelson, 
and Olav Rogeness.

"Farm Performance in North Central South 
Dakota, 1930-1939," Agr. Exp. Sta., Brook■ 
ings, S. Dak-, Bui. 343, June 1940, Max Meyers.

",Economics of Flue-cured Tobacco Farm
ing," Agr. Exp. Sta., Blacksburg, Va., Tech. 
Bui. 66, April 1940, W. L. Gibson, Jr.



Soil Conservation
TT^U RIN G  the last several years the 

I J L /  public has been made very con
scious of the subject of soil conserva-

J tion. The agricultural programs of 
the government are written around it, 
and the publicity given to soil erosion, 
dust bowls, and dust clouds blowing 
across the country so as to be notice
able in eastern cities has brought home 
to the city dweller as well as the farmer 
the importance of soil conservation. 
Almost everyone with a little thought 
will agree as to the fundamental impor
tance of conserving our soils from the 
viewpoint of national and international 
security and prosperity. Too much 
in the past, however, the importance 
and significance of soil conservation 
have been overlooked, except by some 
thoughtful observers.

One of these observers was Hugh 
Hammond Bennett, Chief of the Soil 
Conservation Service of the U. S. 
Department of Agriculture, and he 
used his observations as the basis of 
his new book, “Soil Conservation” 
(McGraw-Hill Book Company, Inc. 
New York, 1939. $6.00). It would 
be difficult to imagine a more competent 
man to write on the subject. In addition 
to his own wide experience and 
knowledge, he has been able to draw 
on the vast resources of the large organ
ization which he organized and of 
which he is head. The result is an 
inspiring book which treats of soil 
conservation, with principal emphasis 
on the agricultural phases.

In his opening chapters, Dr. Bennett 
develops the thesis that the control of 
the various types of erosion is the main 
problem in soil conservation. The 
influence erosion has had on past civ
ilizations and nations is shown, and 
many will be surprised to find what 
a tremendous bearing it has had on 
history, an influence usually not recog
nized until centuries after it has taken 
its toll. The destruction erosion is

causing in all parts of this country is 
described and illustrated. Much of 
this destruction, such as gullying, is 
easily recognized, but the action of sheet 
erosion by water and apparently moder
ate movement of soil by wind usually 
are overlooked. The effects of erosion 
in filling reservoirs, removing surpris
ingly thick layers of the fertile top soil, 
frequently necessitating an entire shift 
in the agriculture of a region, the large 
losses in plant nutrients, and the 
economic and sociologic disruptions 
caused by erosion are brought out.

The first part of the book is devoted 
largely to explaining the types of 
erosion and factors influencing them. 
Included in these are kind of soil, 
climate, slope of land, type of cover, or 
in the case of farm land, management. 
The latter part of the book treats fully 
with methods of controlling erosion, 
and benefits derived therefrom.

Effective Control Measures

The remarkable effectiveness of grass 
sods, winter cover crops, and forest 
cover in reducing erosion and the bene
ficial effects of using them in a rational 
system of farm management happily 
mean that soil conservation can be 
practiced without sacrificing immediate 
income to any extent, and the long-time 
return certainly will be great. The 
improvement in organic matter content 
of the soil, retention of plant-food 
nutrients from washing, and improved 
water-holding capacity of the soil, 
all will combine to improve the produc
tivity of the soil. The reduction of 
food dangers and damage, utilization 
of otherwise waste land to produce 
lumber, increase in wildlife, and 
possibilities of increased diversification 
in farming are only a part of the 
benefits indirectly accruing from erosion 
control measures.

A feature of the erosion control

35
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methods given in the book is their 
practicability. Dr. Bennett and his staff 
have worked out the problems presented 
under actual, practical conditions, al
though they feel that theory and re
search are important parts of their work, 
and the necessity of further fundamen
tal research on some of the problems is 
stressed by the author.

Dr. Bennett’s book is earnestly recom
mended to all interested in the agri

culture of this country. To those con
cerned with problems of soil fertility 
and management, it is one of the most 
valuable and useful volumes that has 
appeared. It is written in a clear style, 
with no attempt to dramatize situations 
easily lending themselves to such treat
ment. The reader cannot help being 
impressed with the problems and their 
seriousness, due to the many instances 
described and strikingly illustrated.

Food and Feed to Share
(From page 22)

and providing adequate pasture and 
other feeds for them at all times, they 
find their farm business less at the 
mercy of seasonal hazards, and varia
tions and fluctuations of the markets. 
They, like their ancestors before them, 
have always been able to make livestock 
farming give them a reasonable return 
on the investment and labor involved.

No matter to which group one be
longs, he should produce some crops 
for feed and maintain at least the mini
mum amount of pasture. It may be 
a question of nicety of management of 
livestock and grazing land or livestock, 
young trees, and grass on the same area. 
In other instances it may be the legiti
mate competition of other crops.

T a b l e  II— C o m p a r a t iv e  Q u a n t i t i e s  o p  D i g e s t i b l e  N u t r i e n t s  P r o d u c e d  p e r  A c r e *  

Calculations based on average yield in southeastern States for the 10-year period, 1922-31

Feed crop

Concentrates:
Com, ears...........
Barley.................
Oats.....................
Wheat.................
Grain sorghums. 

Roughages:
Alfalfa.................
Lespedeza...........
Annual legumes. 
Johnson grass. .
Cereal hays........
Com stover........

Silage:
Com.....................
Sorghum.............

Yields per acref

Concentrates

Bushels
16
18
22
10
14

Roughages

Tons

.80

.85

.60

.75

1.50
.70
.80

1.00
1.00

.70

3.20
6.40

Total digestible nutrients

Harvested

Pounds
792

1,200
1,089

774
1,280

1,605
742
832

1,016
986
647

1,152
1,743

Grazed}

Pounds

1,204
557
624
762
740

* From “Feeding Farm Livestock,” by Earl Wooddell Sheets.
t  The percentages of grain and straw respectively are of the total crop yields as follows: 

ear com 55, stover 45, oats 35, straw 65, barley and wheat 40, straw 60. The yield of silage 
is based on the assumption that 1 ton of silage will be obtained for each 5 bushels of corn 
it would produce. ^

t  It is estimated that 75 per cent as much digestible nutrients are produced when pastured 
as when cut for hay.
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C orn is o u r m ost v a lu ab le  cro p , being produced  on m ore th an  5 ,0 0 0 .0 0 0  farm s. Grown in  a d iver
sified  fa rm  p rogram , i t  safeguards o u r food  and feed  supply.

Such considerations naturally divide the 
country into rather definite regions, so 
far as profitable livestock production 
goes.

Regions will be found in the same 
State, often in the same county, 
which are well adapted to the pro
duction of feeder and fat cattle, or 
either, depending upon the choice 
of the individual. Other regions will 
greatly excel in one, while still others 
may prove entirely unsuited to any
thing but mutton or wool production, 
or to swine, poultry, or dairy produc
tion, or combinations of these due to 
their nearness or distance to market, 
their cropping possibilities, and even 
the training, capability, and the in
herited preferences of the farmers them
selves. For, when every other condi
tion for livestock farming has been met, 
we must still reckon with the matter of 
personal equations. We must have 
farmers who know or are willing to 
learn the business, who are sold on the 
idea, and who are making livestock pro
duction the balance wheel of their farm 
program.

The viewpoint of too many farmers 
each fall has been, “How much feed 
will I have to buy with the cotton,

tobacco, wheat, corn, or money from 
any other one cash crop to carry my 
work stock or other farm animals and 
poultry until pasture comes in the 
spring?” Oftentimes the estimate and 
the amount purchased are insufficient, 
resulting in poorly nourished animals 
or additional purchases in the spring 
when prices are highest.

The viewpoint in reality should be, 
“How much land will I have to set 
aside and plant to different crops in 
order to produce the feed needed to 
properly maintain and support my live
stock until the next harvest, with some 
to spare?”, remembering that bulging 
granaries and haystacks are usually 
security for the farmer as well as for 
his livestock.

Farmers know from experience that 
the profits from most livestock enter
prises over a period of years are largely 
dependent upon the efficiency with 
which their animals utilize pasture, dry 
and succulent roughages, and other feed 
crops and by-products. Those who care
fully plan their feed budgets annually 
in advance are those who are seldom 
without feed. While the annual re
quirement may vary somewhat with 
the different classes of animals and the
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location in which they are produced, the 
amounts usually required will be ap
proximately as shown in Table I.

More efficient livestock, with more 
feed units per acre of crop land, is the 
goal of the successful stockman and 
farmer. The wise farmer knows that 
when he increases the yield of nutrients 
per acre without proportionately in
creasing the cost, his chances for greater 
profits from his livestock enterprise 
have likewise been increased. The

yields of nutrients per acre of the com
mon feed crops, as shown in Table II, 
represent the actual yields for the 
southeastern States over a 10-year 
period. The yields are much lower 
than would satisfy most good livestock 
farmers, thus affording ample oppor
tunity to make substantial increases by 
good farming methods, selection of 
crop or variety, and by using fertilizers 
and otherwise building up the fertility 
of the soil.

T a b l e  I I I — F e r t i l i t y  V a l u e  o p  F a r m  F e e d s *

The fertility or manurial value of one ton of the principal farm feeds is based upon the fol* 
lowing prices per pound for the essential plant-food elements which they contain: nitrogen, 

20 cents; phosphoric acid and potash 5 cents

Value
Total

fertility
Valuef

One ton
Nitrogen

Phos
phoric

acid
Potash

Concentrates:
Com.................................................................... $6.00 $.21 $.31 $6.52
Com and cob meal......................................... 5 .24 .23 .14 5.61
Cottonseed meal.............................................. 26.80 1.19 1.98 29.97
Dried brewers grains...................................... 16.40 .47 .05 16.92
Gluten meal...................................................... 16.88 .55 .54 17.97
Hominy feed..................................................... 7 .04 .57 .60 8.21
Linseed meal.................................................... 24.64 .86 1.27 26.77
Oats.................................................................... 7 .68 .33 .40 8.41
Soybean oil meal............................................. 28.96 .66 2.20 31.82
Tankage............................................................ 39.24 3.42 .55 43.21
Wheat bran...................................................... 10.12 1.32 1.24 12.68
Wheat middlings............................................. 10.88 .72 .89 12.49

Roughages:
Alfalfa hay........................................................ 9 .40 .21 2.02 11.63
Clover hay........................................................ 7 .56 .18 1.58 9.32
Com silage........................................................ 4 .08 .18 1.18 5.44
Com stover....................................................... 3 .64 .08 1.50 5.22
Cottonseed hulls.............................................. 2 .48 .10 .94 3.52
Johnson grass hay........................................... 4 .16 .26 1.22 5.64
Lespedeza hay................................................. 8 .22 .19 .84 9.25
Mangels........................................................... , .88 .03 .36 1.27
Oat hay.............................................................. 5 .23 .17 1.09 6.49
Oat and pea hay............................................. 7 .80 .20 1.36 9.36
Oat straw.......................................................... 2 .56 .13 1.66 4.35
Oat and vetch hay.......................................... 8 .00 .22 1.69 9.91
Pea vine hay.................................................... 9 .52 .22 1.03 10.77
Sorghum fodder............................................... .96 .05 .36 1.37
Sorghum silage................................................. .96 .04 .37 1.37
Soybean hay..................................................... 9 .48 .25 .82 10.55
Sweet potatoes................................................. 1.40 .05 .45 1.90
Timothy hay.................................................... 3 .96 .16 1.36 5.48

* From “Feeding Farm Livestock,” by Earl Wooddell Sheets.
t  It would be expected that at least one-half of the total fertility value of a feed fed to farm 

animals could be saved and returned to the land.
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From the estimated yields, together 
with the budget requirements for the 
different classes of farm animals, the 
stockman should be able to plan his 
feeding operations well in advance to 
very great advantage.

Soils are depleted of their fertility 
through a number of agencies, but 
chiefly by erosion, improper farming 
methods, and continual cropping—if 
any products whatever are removed and 
not returned to the soil. The problem 
of permanent soil fertility is not the re
moval of less plant food, in fact, it is the 
removal of more plant nutrients 
through larger crops, made possible by 
the return of as much or even more

plant food annually than has been 
taken away.

More than 90 per cent of all crops 
grown are utilized by livestock. When 
crops are sold from the farm where 
they are produced, the amounts of fer
tility as indicated in Table III are lost 
to the farm, and must be made up 
through the purchase of plant nutrients 
in some other form. When crops are 
kept on the farm and fed to farm ani
mals, only one-third to one-fourth of 
this amount is lost, requiring only about 
one-fourth as much fertilizer to main
tain the balance of fertility for maxi
mum crop yields.

Research in Potash Since Liebig
{From page 9)

could be closely approximated by a 
chemical extractant and now has pro
vided us with the quick test which, 
correlated with the Neubauer and the 
field tests, affords a most convenient 
method of diagnosing soil requirements. 
These methods are now in wide use, 
and in several States laboratories are 
operated to provide free soil-testing serv
ices on the State-wide basis under offi
cial auspices. This has been followed 
by chemical tests applied to plant juices, 
the tissue tests, of great usefulness par
ticularly in checking soil tests, obser
vations of deficiency symptoms, and 
plant response. This is now being fol
lowed by the quantitative analysis of 
plant tissue, applied particularly to the 
leaves of fruit trees where a definite 
correlation is being found between the 
potash content of the leaf and the eco
nomic performance of the tree.

Thus, at the end of a 100-year period 
since Liebig, it appears that we are com
pleting a cycle, returning to plant anal
ysis, the point at which Liebig started 
—logically, for after all it is the plant 
itself that must decide, in terms of its 
own requirements and not of our pre
conceived ideas.

Through the combined efforts of

many generations of these biochemists, 
soil chemists, and agronomists, much is 
now understood about the function of 
the element, potassium, in plant life; 
yet much remains to be learned as to 
the details of the intricate reactions 
which constitute the related biological 
phenomena.

First, as a constituent of the soil solu
tion, the potassium ion influences mutu
ally the rate of intake of other mineral 
elements, in that respect playing a dom
inant role, itself entering the plant fre- 
quendy in greatest amount and advan
tageously regulating the intake of 
others.

In the soil, potassium chloride has a 
marked effect on the intake of phos
phorus, especially that from the less 
soluble forms, as shown by the Neu
bauer tests. Of 22 forms of phosphates 
so tested, the average increase due to 
the presence of potassium chloride was 
16% (from 67% to 83%) on the basis 
of mono-calcium phosphate equaling 
100%. This effect is ascribed to an in
crease in the availability of the phos
phate, as soil reaction, which seems to 
find support in the fact that the avail
ability of the less-soluble phosphates is 
likewise increased, the average of 10
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forms of phosphates of this class, vari
ous forms of raw rock, showing an in
crease of 3% (from 8%  to 11%) in 
availability as compared to 5.2% (from 
26.8% to 32%) for mono-calcium phos
phate.

Entering the root, potassium helps to 
maintain the outer cytoplasmic layer in 
the root cell in a condition which fa
vors the optimum intake of soil water 
and, translocated to the plant leaf, it 
retards transpiration. It thus wields a 
marked influence on the water economy 
of the plant, thereby rendering it more 
resistant to drought and frost damage, 
both of which involve a dehydrating 
effect.

Influences Vital Processes
It is now generally recognized that 

potash is essential in all cell metabolic 
processes. It influences respiration and 
transpiration which are dependent upon 
supplies of C 0 2, 0 2, and H 20 .  With
out entering into known permanent 
chemical composition with other plant 
constituents, it operates in some essen
tial manner in the synthesis of biological 
components and their translocation 
throughout the plant. These compo
nents comprise sugar, starch, cellulose, 
oil, protein, chlorophyll, enzymes, and 
vitamins. It thus appears to act in a 
manner somewhat analogous to the 
chemist’s catalyst. It is radioactive, the 
only radioactive plant constituent. This 
property has suggested its function as 
being to supply radiant energy, supple
menting in some vital manner the en
ergy derived from sunlight—a sugges
tion not supported by closer analysis.

Potassium thus favorably influences 
all the vital processes which combined 
constitute the plant’s life cycle and the 
purposes for which the plant is grown.

These effects translated into practical 
results show up in many ways of spe
cial interest to the man who grows 
crops as a livelihood, and combined con
stitute the economic foundation for the 
use of potash in agriculture. The de
velopment of cellulose and lignin tis
sues (xylem) gives strength and sub
stance to the plant, enabling it to stand

upright in the sunlight, thus preventing 
lodging. In addition, in the corn plant 
it prevents the accumulations of iron in 
the joint tissues of the stem. These ac
cumulations interfere with the move
ment of plant foods to nourish the 
roots. The roots are weakened and be
come susceptible to root rots. Thereby 
potassium again prevents lodging. Pro
moting protein development, it increases 
the nutritive value of provender, and 
where the supply is sufficient contrib
utes to the establishment and mainte
nance of legumes with their nitrogen- 
fixing capacity.

Potash increases the starch content of 
the grains, making plump kernels, and 
the sugar content of fruits and beets. 
It increases the thickness of the epider
mal layer of cells, adding to plant re
sistance to disease and insect damage 
and to the shipping and keeping quali
ties of thin-skinned fruits and vege
tables. It delays senescence, enabling 
the plant to reach full maturity.

Proper Ratio Important
In the case of tobacco, where quality 

exceeds yield in importance, those prop
erties which are required by the buyer 
who offers the higher price depend on 
a high potash content of the leaf. Re
cent researches disclose in this instance 
the importance of a close ratio between 
nitrogen and potash in the leaf to pro
vide the most favorable medium for 
the bacteria to whose activity the de
sirable aging processes are due.

In fact, it is now generally realized 
that there is an intimate inter-relation
ship between nitrogen and potash as 
plant foods, the presence of the potash 
in adequate quantity making it pos
sible for the plant to utilize its nitro
gen supply to best advantage, and vice 
versa. The plant intake of the two 
shows a remarkable correlation. Like
wise, by the fact that when one is sup
plied in excess of the other (excess in 
terms of plant requirement), deficiency 
symptoms characteristic of the one pres
ent in inadequate amount promptly de
velop.

Thus potash deficiency in such cases
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may be the result of nitrogen excess and 
vice versa. Such facts are the scientific 
basis for the nitrogen-potash mixtures 
in popular and growing use, particu
larly as deferred applications; it being 
recognized that the intake of both con
tinues throughout the active life of the 
plant, and that with the exhaustion of 
the one or the other, the final result is 
poor yield or quality or both.

Potash deficiency inversely reveals it
self by the absence of the desirable char
acteristics of plant and crop which the 
proper supply is expected to give. Ex
treme cases appear early in the life of 
the plant, due to the failure of the meta
bolic process above outlined. Tissue 
discolorations followed by dehydration 
and breakdown have now become easily 
recognizable on the principal crops, 
having been described, photographed in 
color, and widely publicized by the re
search agriculturist. The early recog
nition of these symptoms followed by 
prompt potash applications may now 
save a crop otherwise doomed to fail
ure.

Perhaps the most striking instance of 
potash deficiency is that still all-too- 
frequently observed in cotton fields, 
where the potash-starved plants are 
completely defoliated in mid-season and 
their life-cycle ended with stunted 
growth, poor yield and quality of fiber, 
and partly opened bolls hard to pick, 
as contrasted with the properly fed 
plant still producing and maturing high- 
quality fiber to the end of the growing 
season.

The high potash requirement of leg
umes deserves emphasis, since those 
crops are an important element in the 
vast soil-conserving programs now in 
nation-wide operation. They are char
acterized by their large root system and 
their consequent ability to “forage” for 
their potash supply. Grown for their 
ability to acquire their nitrogen supply 
from the air, they are soil-building from 
the viewpoint of nitrogen and the cheap
est form of organic ammoniates; but 
even when turned under for the benefit 
of succeeding crops, they add nothing to 
the total potash supply, and when re
moved from the field (as frequendy 
happens), they are soil-potash-depleting 
crops of the first magnitude.

Potash Research Continues
Potash research inaugurated 100 years 

ago has continued up to the present 
time in ever-increasing volume, partic
ularly in the agricultural field. Potash 
occupies the enviable position where 
its profitable use is the concern of that 
great army of research workers whose 
mission in life is the service of agricul
ture. In the United States in practi
cally every State, potash research is be
ing conducted to guide the farmer in 
its use. Its application has been found 
profitable on every commercial crop and 
in practically every area where those 
crops are grown. Liebig’s contribution 
derives its significance from the unre
mitting endeavors of the many agri
cultural workers who have succeeded 
him during the past 100 years.

A Few More Good Men
(From page 12)

soil and crop conditions. They found 
lime and potash to be two of the very 
necessary fertilizing treatments, and 
Mr. Wilkinson says that this remains 
true today.

A great transformation has come 
over the country since the time when 
I first saw it back in 1913-14. The 
canals and ditches were just being dug

and masses of roots, stumps, fallen trees, 
and other debris made it impossible to 
get onto the land with cultivating im
plements. Negro laborers went into 
this mass, and wherever they found an 
open spot, they stuck a hole with a 
sharpened stick and dropped in the 
corn kernels. Harvesting also was done 
by hand with the ears snapped and
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brought to the nearest canal bank. 
Since that day, the land has been better 
cleared and the soft, dark soil is begin
ning to take on the appearance of old, 
cultivated land.

There are thousands of acres yet to 
be brought into complete cultivation, 
but all about near the canals are nice, 
rural homes with trees and the rec
tangular fields made so by the recurrent 
ditches. A great flowering bulb in
dustry is being developed, and millions 
of scented blossoms are shipped each 
March.

A few of the settlers are adding beef 
cattle and dairy animals. I saw crim
son clover and flourishing small grain, 
but in the main it is a region of corn 
and soybeans. It is a rich country with 
vast potentialities. Sam Wilkinson 
looks over it now with his background 
of 53 years of farming and says, “All we 
need are a few good men who know 
how to farm and are willing to work.”

For years, “Mr. Sam” rode a small 
pony about over his farm, but increas

ing years caused him to change to a 
mule and buggy. He is out at day
break each morning and rides about 
across fields and along ditch banks 
until noon. When the laborers have 
had their meal and have “caught out” 
again, he goes to his dinner, but his 
mule stands hitched and ready for him 
again at two o’clock, and then he is out 
until dark.

He hires 50 to 60 negro laborers in 
season to “weed” his onions, and others 
are used in the various cropping opera
tions. He has his own siding and load
ing platform at the Wilkinson railroad 
station just in front of his home. The 
giant tubs in which his onions are 
pickled are there also. Despite his ad
vanced age, he takes a keen and dis
cerning interest in every farm operation 
and feels that he laid the foundation 
for the farming community which sur
rounds him. “Someday,” he mused 
just as we were leaving, “this will be a 
great country. Just a few more good 
men. . . .”

Taking the Road Back to Soil Fertility
{From page 16)

on the farm, as in the Big Creek project 
as a whole, is Shelby silt loam, a fertile 
but highly erodible soil.

Back in 1934, when Anderson started 
his soil-saving program, he was faced 
with a serious erosion problem. From 
most of the fields, between one-fourth 
and three-fourths of the original topsoil 
had already been washed away. From 
portions of the farm all of the topsoil 
was gone, and the land was no longer 
profitable to farm. For years, Ander
son had been fighting a losing battle 
with field ditches.

Root of the trouble, as Anderson now 
freely admits, was the use he had been 
making of his land. In 1933, for ex
ample, 103 of his rolling acres were 
planted to corn, a crop which provides 
virtually no protection for the soil. 
Less than 30 acres were protected by 
pasture, and what pasture he had was

severely over-grazed. Twenty acres of 
land lay idle. And there was not an 
acre of hay or timber on the farm!

Accordingly, the first step was to re
arrange completely Anderson’s crop
ping system. This involved a shift 
from cash crop to general livestock 
farming, a shift which Anderson was 
glad to make, because it was obvious 
to him that his farm’s productive days 
were numbered unless erosion were 
brought under control.

The acreage in cultivated row crops 
was drastically cut—from 103 to 13. A
5-year rotation consisting of corn, oats, 
and 3 years of alfalfa, clover, and tim
othy hay was established for all culti
vated cropland. Thus, small grain acre
ages were increased from zero to 12 
for the average year, and rotation hay 
acreages increased from zero to 32. 
The acreage in permanent pasture was
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increased 2 x/i  times—from less than 30 
to approximately 77 acres. Some 8 
acres of steep and severely eroded land 
were planted to trees for erosion control 
and wild-life management.

It can be seen that the revised crop
ping system keeps most of the “weak” 
acres “under wraps” most of the time, 
so that erosion has little chance to cut 
into the soil resources. Moreover, An
derson supplemented his cropping re
visions with new soil-saving tillage 
methods. All of his cropland is now 
operated on the contour or level instead 
of in straight rows “up and down,” so 
that now each crop row serves as a 
miniature dam or terrace cutting across 
the line of flow of run-off water, slow
ing it down, and thus causing more of 
it to soak into the ground. He built 
broad-based soil-saving terraces to pro
tect 26 acres of cropland, he built di
version dikes and planted trees to heal 
up gullies, he limed and fertilized all 
of his crop and permanent hay land, 
and he instituted the practice of “rota
tional grazing” on all of his pasture 
land, so that over-grazing with its re
sulting “bare spots” would be avoided.

Result of the program is that Ander
son can now use his soil profitably with
out using it up. He has placed his 
farm enterprise on a permanent basis 
by providing adequate safeguards for 
his soil assets. Erosion and run-off 
have been cut to a fraction of their 
former amounts. Studies conducted by 
Soil Conservation Service technicians re
veal that, whereas formerly Anderson’s 
net nitrogen loss from his soil was 5.38 
per cent annually, it is now only 0.027 
per cent—and soil fertility can be 
measured fairly accurately in terms of 
nitrates. Finally, the conservation pro
gram has resulted in a distinct improve
ment in Anderson’s farm income.

The program on the Anderson farm 
portrays, in fairly accurate miniature, 
the program for the Big Creek project 
as a whole. The crop acreage of co
operating farmers has been cut from
59,000 to 40,000. The acreage in per
manent hay has been increased to 6 
times the former amount, from 2,400

to 17,000 acres. The acreage in pas
ture has been increased from less than
50,000 to more than 53,300. The acre
age devoted to farm woodlots has been 
increased from 370 to 1,850.

Incidentally, farm woodlots can play 
a more important part in the individual 
farm economy than most people realize. 
A recent survey of 50 farms included in 
“cooperative agreements” in the Big 
Creek area revealed that the annual re
placements for fences on the average 
farm required 45 posts having a market 
value of $8.40. All but 12 of the 50 
farmers used wood exclusively for fuel, 
with each of the 38 farmers burning 16 
cords of wood per year, on the average. 
Purchased on the open market, this 
amount of wood would cost the farmer 
$36.83. During the last 10 years, the 
average farmer has used about $5.50 
worth of lumber each year for repairs, 
but this figure is low, because little re
pair work has been done during the 
“Depression Thirties”. Altogether, the 
average farm in the area uses $52.74 
worth of wood products annually. Most 
of these products can be produced on 
the farm, and, under the new conserva
tion program, a much larger portion of 
them will be.

Soil-saving Practices

Important in the establishment of 
good soil-saving crop rotations was the 
application of lime on Big Creek farms. 
Practically all of the land in the area 
requires applications of 3 tons of lime 
per acre to overcome the soil acidity, 
which otherwise prevents the success of 
legume seedings. Some 75,000 tons of 
lime have been crushed by the Soil Con
servation Service and spread over 25,000 
acres of cropland in the project area. 
To see to it that lime and soil alike 
“stay put,” contour or “around-the-hill” 
cultivation has replaced straight row 
tillage on most of the cultivated sloping 
acres, and 623 miles of broad-based ter
races have been built to protect 9,400 
erodible acres. Approximately 4,000 
acres are protected by contour “strip 
cropping,” whereby long slopes are 
planted to alternating strips of clean-
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tilled and close-growing cover crops, 
and more than 6,000 acres will be so 
protected when the planned program is 
completed on all farms.

Introduction of contour tillage on 
slanting fields has been the most spec
tacular departure from traditional farm
ing methods in the area. The ability 
to plow a straight furrow has long been 
considered one mark of a good farmer;

attribute to improved soil moisture con
ditions.

A State-wide survey made by the Ex
tension Service of the University of 
Missouri a year ago revealed that con
touring boosted corn yields by 25 per 
cent, on the average.

It might be expected that the im
mediate result of the drastic revision in 
Big Creek farming methods would be

C ontou r o r  “ aro u n d -th e-h ill”  farm in g  p ro tects  so il against ero sio n . T h is  field  on th e C arl M orris 
fa rm  in  th e  B ig  C reek  w atershed is b o th  con tou red  and terra ced . B ig  C reek farm ers are tak in g  th e

road  b a ck  to  so il p rosp erity .

hence, the growing acceptance of the 
new criterion of good farming, namely, 
the ability to plow a furrow which 
deviates less than 2 per cent from the 
“true” contour, is something of a 
psychological triumph for cooperating 
farmers and soil conservation techni
cians.

The demonstration farms prove con
clusively that contour tillage saves soil 
and moisture. Every farmer who has 
tried “around-the-hill” cultivation has 
noted that erosion losses from his fields 
after heavy rains are small indeed com
pared to the soil losses from neighbor
ing fields operated in the usual way. 
Moreover, many farmers have reported 
substantial increases in yields on newly 
contoured fields—increases which they

a marked reduction in farm incomes, 
however beneficial the programs might 
be in the long run. This, however, 
has not occurred. Farm incomes have 
not declined. Indeed, they have in
creased, though credit for the increase 
cannot be given altogether to the con
servation work.

The net income for the average co
operating farmer, as revealed through 
some 60 individual farm record books 
kept by farmers in cooperation with the 
University of Missouri, was $845 in 
1935, $649 in 1936, $882 in 1937, and 
$1,199 in 1938. B. H. Frame of the 
Department of Agricultural Economics 
at the University of Missouri points out 
that this fluctuation in income is no 
greater than might normally be ex
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pected, and hence has little significance, 
except that it does indicate that estab
lishment of conservation programs has 
worked no economic hardship on the 
farmers.

More significant is a comparison 
made between incomes from the “one- 
third farms with least erosion” and the 
“one-third farms with most erosion”. 
The comparison, made in 1938 and 
based on farm account records, re
vealed that between 1935 and 1938 in
clusive the average management return 
(distinguished from “labor income” 
and “interest on investment”) was $107 
from the one-third farms with least 
erosion as compared with $4.50 for the 
one-third farms with most erosion. In 
1938, the gross value of all crops was 
$5.90 per acre for the average farm in 
*he low erosion group, as compared 
with a value of $4.12 per acre for the 
average farm in the high erosion group.

From  Grain to Livestock
Still more significant, from the long

time point of view, is the basic shift 
from grain to livestock farming in the 
Big Creek area. The manager of the 
Lamoni Cooperative Creamery at La- 
moni, Iowa, has reported that the vol
ume of cream obtained on cream routes 
lying inside the project area has in
creased 50 per cent over the volume 
obtained on routes outside the area. 
The creamery manager explained that 
in his opinion the increase in pasture- 
carrying capacities and the increased use 
of legume hay, both of which result 
from the conservation programs, are 
responsible for the increased production 
of cream. The manager also reported 
that, during periods of seasonal decline, 
the volume of cream declined 25 per 
cent more on routes outside the project 
area than on routes inside.

Farmers themselves are, for the most 
part, “happy about the whole thing.” 
Evidencing their interest in soil con
servation, Big Creek farmers have gone 
ahead to—

contract with a local quarry, through
their local Soil Improvement Asso

ciation, for the distribution of lime 
anywhere in Harrison County, Mis
souri, for $1.50 per ton; cooperate in 
at least one instance in the purchase 
of their own lime crusher and in 
crushing their own lime; cooperate 
in the purchase of fertilizer in car
load lots at reduced rates; and hire 
private contractors to build earth 
dams and soil-saving terraces.

The farmers look forward confidently 
to a definite increase in farm produc
tivity rather than a gradual decline. 
They know that now, for the first time 
on many farms, their agricultural enter
prise is on firm footing. Their basic 
capital is not slipping out from under 
their feet with every heavy rain; they’ve 
placed their soil under lock and key.

The hundreds of people who visit the 
Big Creek area each year find in the 
demonstration a “window” through 
which they can glimpse the farm pat
terns of the future. They are given a 
preview of the farming practices which, 
in the not too distant future, must 
blanket millions of acres of erodible 
land in America, if a prosperous agri
culture is to continue. They see curved 
rows bent gracefully around the slopes, 
terraces tying down wandering soil, 
greens replacing browns on thousands 
of acres where hay and grass have re
placed small grain and corn.

A  Successful Demonstration
More than 5,000 people, most of 

them farmers from Missouri and Iowa, 
have visited the demonstration since 
1934. Many of them have returned to 
their own farms to apply the practices 
they have seen demonstrated. Thus 
the project has become a focal point 
for a spread of conservation farming 
methods.

Moral of the Big Creek story is that 
farmers on erodible land must adapt 
their farming patterns to the needs of 
the land—or else. The “or else” has 
been clearly indicated on the Soil Con
servation Experiment Station, main
tained at Bethany by the U. S. Soil 
Conservation Service and the University
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of Missouri. The station, started in 
1931, has had a great deal of influence 
on the program established, not only in 
the Big Creek area, but in scores of 
other areas throughout the country.

Plot studies there have shown that, 
by planting corn year after year in 
straight rows up and down an 8 per 
cent slope, farmers can give away to 
erosion the top 7 inches in just 15 years. 
Since the average depth of top-soil is 
considerably less than 7 inches in the

Big Creek area, the “or else” part of 
the moral is obvious. Plant that same 
slope to a 3-year rotation of corn, wheat, 
and timothy and clover, and you in
crease the longevity of its top-soil to 
114 years. But keep the slope in blue- 
grass or permanent legume hay and you 
increase its longevity to around 5,000 
years, which means that you’ll be 
giving nature a chance to build 
soil faster than erosion can wash it 
away!

Raw Materials for the Apple Crop
( From page 19)

is an economic one. It may be profit
able in some cases and too expensive 
in others. It is safe to say that one can 
afford to spend more money on this 
sort of a program than on the more 
common methods of soil culture and 
fertilization, because it is a soil-building 
and not a soil-destroying program.

The practice of mulching orchards 
promotes soil building, not only be
cause it is an effective means of check
ing soil erosion, but it seems as though 
it brings about conditions especially 
favorable to tree growth and fruit 
production. Trees grow vigorously but 
not excessively. The crop in the lighter 
crop year is better. Nutrient avail
ability seems to be higher, and the sup
ply of nutrients from an adequate

mulch seems to be sufficient with little 
or no addition through direct fertiliza
tion of the trees, though the growing of 
the mulching material is likely to call 
for fairly liberal fertilization.

Any material that will suppress the 
growth of grass and weeds through 
spring and early summer is suitable for 
mulching. Waste hay is most com
monly used. When straw is abundant 
it will do, but it should be remembered 
that it carries less plant nutrients. We 
have tried sawdust and found out two 
things: it has not injured the trees, and 
it requires a heavy application to sup
press grass. We have not found out 
how much, but doubt if less than a foot 
would be effective. Neither straw nor 
sawdust seems equal to waste hay.

Provisions
(From page 5)

handsome queens of the billows went 
gracefully down the coast and around 
the gulf to New Orleans. In those 
thumping times when New England 
captains made their renowned pas
sages to and fro, the Louisiana Gazette 
printed reams of advertising notices 
such as these:

“Sanderson & White, 150 bbls. beef 
from the cargo of ship George Wash
ington from Newport, consisting of 
sheeting, cordage, cyder, New England

rum and prime Conn. beef and hams.” 
“John Poultney & Sons—Cargo land

ing from the brig Mentor from Phila
delphia—Jersey lard, 20 tubs saltpetered 
rounds of beef, 15 half bbls. ditto, and 
mess pork.”

“Alex Milne—80 bbls. beef, 50 bbls. 
prime pork, three prime negro women 
and Holland gin.”

It appears that the canny Scots of the 
coastwise trade dealt sometimes in varie
gated merchandise, some of it none too
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savory, at least if judged on the moral 
preachments of the Puritans.

Beginnings of the corner grocery and 
general store, later transplanted, with 
more or less improvement and local 
adaptation, from the greenswards of the 
Bay State to the virgin hamlets of the 
Midwest, are noted thus:

“Warner & Colt will buy rye, oats and 
barley, flannel socks, pork, and mittens, 
in exchange for rum and brandy and 
elegant landscape paper hangings.”

W E fear that some of the townsmen 
disposed of the fatted calf only to 

become so frivolous at holiday time over 
the bottled goods that the “elegant 
paper hangings” only made them diz
zier.

Still we follow the westward expan
sion along the Erie Canal a decade later 
to read advertisting by merchants who 
wanted to supply canal and river boats 
with provisions at reasonable rates. 
These appear notably in the Cayuga 
Republican and the Buffalo Journal.

One of the earliest examples of rival 
advertising to get consumer trade in 

| meat products appears in the Philadel
phia Democratic Press of January 1, 
1824. David & Adam Woelpper at No. 
42 High Street Market offered superior 
beef against the “grand display of mut
ton” sold by Samuel Greer, Shambles 
17 to 23, High Street Market. The 
former had bought 42 head of oxen 
from George Sheaff of Montgomery 
County, “which for size, neatness, fat
ness and flavor excel anything ever 
before set before the public.” Mess beef 
by the barrel was quoted at twelve 
dollars, prime at nine, and rounds at 
four dollars per forty-pound tub.

Greer & Co. told the readers of the 
press that their Merino sheep were 
from Robert Clemens, together with 
others from Mr. Evans of Chester 
County, the latter Bakewell type. “The 
choicest pieces of these well fed sheep 
will be sold at six and a quarter cents 
a pound. Come singly or come in pairs, 
or by the dozens, we shall have knives 
and cleavers enough to serve you all.”

Men ate their pork salty and drank 
their bitters straight in the brave days 
of “the famous” old Ohio River packet 
fleets, when Cincinnati loomed as the 
Porkopolis of America. Reams of food 
advertising are seen in musty issues of 
the Maumee River Times, the Steuben
ville Herald, the Cincinnati Columbian, 
and the Akron Beacon. At least one 
firm then advertising as dispensers of 
lard, oil, and tallow candles has sur
vived the years as Procter & Gamble.

John Plankinton, located at Mil
waukee in 1851, advertised his butcher 
shop with a mammoth ox weighing 
2,142 pounds, six years old, fed by J. 
Holden of McHenry County, Illinois. 
Early packing house names among the 
files of Chicago papers of the 1830’s 
are those of retail and wholesale pro- 
visioners such as Gurdon S. Hubbard, 
Sylvester Marsh, and George W. Dole. 
They led the van among those who stole 
the spotlight from Cincinnati and 
transferred it to Illinois.

AFTER  the Civil War clouds rolled 
t away, the most important event re

flected in the advertising columns of 
the Chicago press was the grand open
ing of the Union Stock Yards and 
Transit House, December 25, 1865. 
Folks were moving west and taking 
their best droves along, the cities of 
the plains were building up after the 
dreary wartime interval, and a new 
spirit of enterprise and expansion sharp
ened men’s appetites and enabled 
Chicago to become the fountain head 
of provisions for a century. No doubt 
there were hungry people who never 
got enough to eat even in those boast
ful days, but somehow such facts did 
not crowd into the newspapers or be
come political issues.

Indeed, we seemed to have developed 
a surplus away back in the seventies, so 
that American packers and exporters 
boasted that they had founded a success
ful British trade in refrigerated provi
sions, with stalls in the Smithfield Mar
ket, London. Advertising which em
phasized these American food products
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was found in the dull columns of the 
London Times for 1876 and 1878. Can
ada and the Argentine had not then 
crowded us away from the empty 
bellies of Great Britain.

In the earlier advertising of provi
sions, consumers were impressed with 
bulk and price values. They bought 
for large families and bought gener
ously, not hand-to-mouth and by pack
age as now. Beginning about 1880 the 
phase of national advertising by brands 
takes precedence over the old methods 
of barrel and tub meat sales. Armour, 
Ferris, and Liebig seem to be the pro
visioned most fluent and fervent as 
well as frequent, and the scene changes 
from local newspapers to sectional and 
national magazine displays. Soups, 
mincemeat, meat sauces and garnishes, 
leviled hams and extract of beef domi
nate the advertising columns until 1900 
or thereabouts. Soon thereafter the in
vention of better engraving and printing 
processes and the rise of the advertising 
agency and its consumer studies com
bined to instil the food fraternity with 
a competitive orgy of color, design, and 
tasty effects.

PLATES garnished with meat so 
vividly pictured that one gets whiffs 

of aroma and the watering of the mouth 
gazing on them; steaming hams done to 
a turn and peppered with cloves; beau
tifully set dinner tables groaning with 
goodies—the very juice and essence of 
gastric perfection were printed by the 
successors of old Ben Franklin, Post
master Campbell, and Edes & Gill.

Yet one more addition must be noted 
in the unfolding scroll of appetite-ap
pealing literature. Prior to the 1900’s 
one might scan public prints in vain 
for much mention of fruits, fruit juices, 
vegetables, or dairy products. Folks 
were hard livers and ravenous eaters, 
but they wanted steaks, roasts, stews, 
and lots of fish and fowl, and quantities 
of fats, greases, and gravy to keep up 
steam. T h a n k sg iv in g  was a long- 
planned, serious, many-sided affair, and 
as nobody wanted to take an auto ride

after meal time to see the football 
game, there was no objection to gob
bling, dish-washing, and snoozing as 
the chief pleasures of the day.

But since the era of moderate eating 
and varied dieting has intervened to 
save us from ourselves, we see the rise 
of widely advertised tropical fruits and 
northern fruit and berry juices and 
sauces; and the mammoth dairy indus
try has swamped the nation with assort
ments of delicacies and desserts; while 
the vegetable business has climbed to 
take its place alongside the butcher and 
the packer in popular favor. Funny 
after all, that while we eat less than 
ever per capita, we have more offered 
us, and an endless variety of new ways 
and better reasons for coming to the 
table.

SOMEBODY told me the other day 
that he believed the peacetime draft 

of soldiers for training and the defense 
program together would combine to 
cause more and better eating. This may 
be explained perhaps by two sentences. 
First, the young men placed in army 
camps are going to exercise more thor
oughly, put in longer outdoor hours, 
and have as good or often better bal
anced meals than they got at home. 
The defense program itself will em
ploy more men and women at profitable 
wages and enable them to supply their 
homes with a greater variety of vitamin
laden foods.

But arm as we may, hire as we will, 
the good old skillful American farmer 
will more than keep step with the bigger 
demand. And there will be countless 
hungry folk left besides, who would 
count a crust and a sop a generous 
dinner. There is no room for doubt 
that our social obligations must keep 
pace with our knowledge in nutrition 
and our ability to produce. Giving every 
child a right to grow well and keep fit 
is our greatest domestic goal.

Don’t heckle me for being a political 
spellbinder. The only ticket I ever ran 
for is the square meal ticket, and I 
hope you’ll get elected on it too.



T ry N ext  D oor

Book Agent: “Have you Charles 
Dickens in your house?”

Housewife: “No!”
Book Agent: “Or Robert Louis Stev

enson, or Walter Scott?”
Housewife: “No, we ain’t. What’s 

more, I don’t take in boarders. Try 
next door, they do.”

First Co-ed: “Jimmy is grand, but I 
think all men are trying sometimes.” 

Second Co-ed: “All the time, dearie, 
all the time.”

Fall is that particular time of the year 
when the political pot boils over and 
we get the old familiar odor of apple
sauce.

“Sugar Pie,” said the dark swain, 
“did that kiss Ah just gave you make 
you long fo’ another?”

“Sho did, Boy, h’it sho did! But he’s 
outa town.”

“What are you doing at a Klan meet
ing, Ikey—you can’t join.”

“I don’t want to join, I want to talk 
to the fellow that buys the sheets and 
pillow cases.”

Life is just an everlasting struggle to 
keep money coming in and teeth and 
hair and vital organs from coming out.

No Sound E ffects

“Painter, are you working?” she 
called for the third time, from the foot 
of the stairs.

“Yes, ma’am,” the painter replied.
“I can’t hear you working.”
“Good night, ma’am,” he exploded, 

“did you think I’d be putting it on with 
a hammer?”

Wife—“You’ve been drinking.” 
Hubby—“I have not.”
Wife—“Then what are you doing 

with that sign on your hat—‘This Side 
Up With Care?’ ”

D oes H er S hare

Bargaining for a cow had gone on 
at a leisurely pace for more than an 
hour. Finally the prospective buyer 
came flatly to the point.

“How much milk does she give?” he 
asked.

“Wal,” said the farmer, “I don’t 
rightly know—ain’t never measured 
what Prunella gives, to be truthful. 
But she’s good-natured—she’ll give all 
she can.”

Two little boys stood on the corner. 
A little girl passed by.

Said One:. “Her neck’s dirty.”
Said the Other: “Her does?”

“So you have been married before, 
Mrs. Riley?”

“Yus’ ma’am, three times; and if it 
pleases ’eaven to take this one, too, I 
know where I can lay me ’ands on a 
fourth.”
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FERTILIZER m
t i tui.i AVAILABLE

E are now prepared  to loan without charge to agricultural 
colleges and experiment stations, county agricultural agents, voca
tional teachers, responsible farm  organizations and members of the 
fertilizer trade, several films bearing on the proper use of fertilizers, 
particularly potash. Anyone interested in showing these films should 
direct their requests to our Washington office.

Potash in Southern Agriculture
Covers fertilization and potash de
ficiency symptoms of cotton, tobacco, 
and corn in the various States of the 
South. Depicts experimental work now 
in progress at several Experiment Sta
tions, also crops in the field, fertilizer 
placement work, and scenes in a fer
tilizer factory.
16 mm.—sound, color—running time 20 
min.
Projectors will be loaned where neces
sary.

Potash From Soil to Plant
Sampling and testing soils to determine 
fertilizer needs, effects of potash defici
ency on prunes, grapes, and Ladino 
clover in California.
16 mm.—silent, color—running time 40 
min. (on 1600 ft. reel).
Condensed edition, omitting scenes on 
prunes and grapes, on 400 ft. reel, run
ning time 15 min.
Please indicate size of reels desired.

Potash Deficiency in Grapes and 
Prunes

Effects of potash deficiency and ferti
lizer treatments on grapes and prunes 
in California. Typical nutrient de
ficiency symptoms and recovery due to 
corrective fertilization shown.
16 mm.—silent, color—running time 15 
min. (on 400 ft. reel).

Bringing Citrus Quality to Market
Shows influence of fertilizers, particu
larly potash, on yield and quality of 
citrus fruit. Quality factors include 
thickness of rind, volume of juice, 
weight and general appearance of fruit. 
16 mm.—silent, color—running time 25 
min. (on 800 ft. reel).

Machine Placement of Fertilizer
Covers methods of applying fertilizer to 
California orchards, lettuce, and sugar 
beets. Shows scenes of various types 
of apparatus devised by growers for 
applying fertilizer in orchards and on 
row crops.
16_ mm.—silent, color—running time 15 
min. (on 400 ft. reel).

New Soils From Old
This film was prepared for the Depart
ment of Agronomy, University of Illi
nois. Deals .with the experimental 
work on Illinois Soil Experiment Fields 
and stresses the benefits from a bal
anced soil fertility program using lime
stone, phosphates, and potash in grow
ing corn, wheat, clover, and other crops. 
16 mm.—silent, color—running time 40 
min. (on both 400 and 1600 ft. reels). 
Please indicate size of reel desired.

Fertilizers Improve Midwest Crops
Shows effects of proper fertilization on 
the growth of corn, wheat, alfalfa, and 
other crops in Illinois, Indiana, and 
Iowa. Includes potash, phosphorus, and 
nitrogen starvation symptoms and their 
confirmation by chemical tissue tests.
16 mm.—silent, color—running time 40 
min. (on both 400 and 1600 ft. reels). 
Please indicate size of reel desired.

Requests for these films should include information as to group 
before which they are to be shown, date of exhibition, and period 
of lime of loan.

AMERICAN POTASH INSTITUTE, INC.

Investment Building Washington, D. C.

Printed in U. S. A.
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AVAILABLE LITERA TURE
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 G rain  (South)
G rea ter P ro fits  fro m  C otton  
T om atoes (General)
A sparapus ( General)
V ine Crops (General)
Sw eet P o ta to es  (General)
Grow M ore C orn (South) 
f e r t i l is in g  Sm all F ru its  (Pacific Coast)
I 'o lax il Hungry F ru it T ree  (Pacific Coast)

F e r tilise  P otato es fo r  Q uality  anil P rofits  
(Pacific Coast)

B ette r Corn (Midwest) and (Northeast) 
The Cow and H er P astu re  (Northeast) and 

(Canada)
F e rtilise  P astu res fo r  B etter L ivestoek (Pa

cific Coast)
W hat You Sow T h is  F a ll (Canada) 
llom e-grnw n G rains fo r  P ro fitab le  Hogs 

(Canada)

Reprints
H-7 S iirress fu l S ira  wherry P ra ctices  (South) 
N-7 V ill P otash  B enefit Y o u r Apple O rch ard ? 
B -7  R esults with Potash in E astern  V irg in ia 
IJ-7  F e rtilise rs  fo r  A sparagus (Northeast) 
X -7  On Apple O rchard s Use “ Congenial** 

F ertilizers  (Northeast)
Z-7 B oron  P reven ts  D arken ing  o f  T u rn ip s 
G G -7 Sh a ll I t  B e So il-m in in g  o r S o il-b u ild 

in g ?
I I 11-7 High P otash  F e rtiliz e rs  fo r  F a ll Use 
'IT -7  T a k e  the Guessw ork O ut o f  W heat- 

grow ing
B -8 C om m ercial F ertiliz ers  in G rape Growing 
C-B P ean u ts W in T h e ir  Sit-dow n S tr ik e  
J -8 W hen, How, W hy F e rtiliz e  Y ou r Lawn 
K -8 Safegu ard  F e rtility  o f  O rchard  So ils  
L-8 S o il T ests Im p rove C anning Crops 
M-8 A P rim er E xp la in in g  C otton  D isease 

C on tro l
N-8 O ut o f  th e  W ealth  o f  O ur So ils  
0 - 8  Corn on A lkali So ils  Responds to  Potash 
T -8 A Balanced  F e rtiliz er fo r Bright T oh aceo  
Z-8 O rchard s D iffer in F ertiliz e r  Needs 
CC-8 flow  I C ontrol B lack-sp ot 
F F -8 P otash  Saves A lfa lfa , C lover, and S»y« 

beans
GG-8 S o il and F e r tiliz e r  Needs o f  Apple 

O rchard s
VIVT-8 B oron  D eficiency B ecom es a P ro b lem  

in M ichigan 
11-8 B alan ced  F e rtiliz ers  M ake F in e  O ranges 
MM-8 II ow to  F e rtiliz e  C otton in G eorgia 
NN-8 Does W eather A ffect T om ato  Y ie ld s?
0 0 - 8  G row ing Sw eet P ota to es in  South 

A rkansas
A -9 Shallow  Sfiil O rchard s Respond to P otash  
C -9  F ertilis in g  Hops fo r  M ore Profit 
D -9 W hat Seeds M ixtures M ake B ette r  Pas

tu res?
11-9 I .ooking at C otton  from  a New View point
1-9 A pparent Changes in  So u th ern  Farm ing 
N -9 P ro b lem s o f  Feeding C ig arlea f T o b a cco  
P -9  B orax fo r  A lfa lfa  in N orthern Idaho 
Q -9  R esearch  R ep len ish es F lo rid a 's  Sugar

Bowl
R -9  F e rtiliz e r  Fre ig h t Costs 
T -9  F e rtilis in g  P otato es in  New England 
X -9  H ershey Farm s F ind  P otash  P ro fita b le  
Z -9  M icrobes as F a c to rs  in S o il F e rtility  
AA-9 I t  Costs L ittle  E x tra  to  F e r tilise  R ight 
CC -9 M inor E lem ent F ertiliz a tio n  o f  H orti

cu ltu ra l Crops 
D D -9 Som e Fu nd am entals o f  S o il M anage

m ent
F F -9  T h e  Use o f  P otash  on Id aho  S o ils

G G -9 T he Southeast Can Grow Good Iceb erg  
L ettu ce

J.I-9  I t  Pays to  B alan ce Y our S o il F ertility  
K K -9  F lo rid a  Stud ies Celery P lan t-food  

Needs
L I—9  R enovation  M akes P astu res P ro fitab le  
MM-9  F ertiliz in g  T om atoes in V irg in ia  
NN-9 Grass Vs a Crop. T reat It as Such 
P P -9  A fter P ean u ts , C otton Needs Potash 
R R -9  S cien tists  Say. • • •
T T -9  B ette r P lan s In crease  Farm  Incom e 
UU-9 O regon B eets  and Celery Need B oron 
A-2 -4 0  B alan ced  F ertiliz a tio n  F o r  Apple 

O rchard s
B -2 -4 0  P astu re  P rob lem s S till Unsolved 
D -2 -4 0  L im e is Y o u r G-m an to  D estroy P u b 

lic  Enem y N um ber 1 , So il Acidity 
F -3 -4 0  W hen F ertiliz in g , Consider P lan t-fo o d  

C ontent o f  Crops
11-3*40 F ertiliz in g  T o b acco  fo r  M ore P ro fit
1 -3 -1 0  Growing T om atoes fo r M ore P ro fit 
J -4 - 4 0  P otash  H elps C otton Resist W ilt, R u st, 

and D rought 
K -4 -4 0  B ritish  Colum bia Uses B oron  fo r 

Fruit
M -l-4 0  L ailino  C lover “ Sells '* I ts e lf  
N -4-40  How S h a ll W e F ertiliz e  V egetable 

Crops ?
0 -5 -4 0  Legum es Are M aking A G rassland 

P ossib le
P -5 -4 0  B o rax  as a Control fo r H eart Rot o f  

Sugar Beets 
Q -5 -4 0  P otash  D eficiency in  New England 
R -5 -4 0  C otton Is  Im proved by One-variety 

P lan
S -5 -4 0  W hat Is  th e  M atter with Y o u r S o il?  
T -6 -4 0  3  in  1 F e rtiliz a tio n  fo r  O rchards 
U -6 -4 0  D on 't Guess Y ield
V -6 -4 0  Conserving So ils  and T h e ir  F ertility  

in th e  N ortheast 
W -6 -4 0  W hen A re Legum es Soil-im proving 

C rop s?
X -6 -4 0  P otash  K eeps T o b a cco  Grow ing and 

Glow ing
Y -8 -4 0  T h e  Use o f  F ertiliz ers  in  S o il Con

servation
Z -8 -4 0  P erm anen t P astu re  T reatm en ts Com

pared
A A -8-40  Celery— Boston Style
B B -8 -4 0  B reed ing  V egetables fo r  th e South
CC-1 0 -4 0  B u ild ing B ette r  So ils
D D -1 0 -4 0  P o ta to  Growing T rend s
How to  D eterm ine F e rtiliz er Needs o f  So ils
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Shopping with 
Je ff  fo r—

Gifts and Gumption

T  F  there is any period of the year when I am sorry for not having kept 
■*k a diary, it’s along about Christmas time. I don’t feel quite the same 
about missing a diary at Thanksgiving, because I’d rather hate to have 
posterity see how many well-done but undeserved four-course dinners 
I had consumed. Yet when I sit down and try to remember little 
details of all those Christmases in more than forty-five years of Ameri
can generosity to me and mine, I find them all blurred and jumbled 
into one long delightful film of memory that runs through my mental 
projector too fast for close inspection.

It includes my childhood, youth, live in, and not one whit a testimonial 
young parenthood, and uneventful to my own small importance, 
middle-aged retrospect—it’s all of the The reason why all those merry Yules 
same quiet, cozy, hearthstony, holly- and their cadences of choral bells are 
laden atmosphere, with no exciting ad- soothing to think about is simply that 
ventures or intervals, or regretful mo- my lot as a human atom was mysteri- 
ments when I had cause to feel abused ously cast amid a goodly company of 
or forgotten or neglected or out-of-step, souls whose lives were unconsciously 

Now as I scan that film before an- dedicated to kindly comradeship. I 
other Christmas, it is easy to see that the shall never know why I was sent here 
simple joys and homely comforts that to be born instead of in a peasant’s hut 
have come to me during more than two in Siberia or the turbulent realms of 
score years are a credit to the country I Greece, but at least I know enough to

3
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be aware of my blessings and appre
ciate those amid whose tolerance I have 
always lived. I hasten to assert that the 
Pharisee’s prayer has 
this sentiment.

Rugged folks just naturally dislike a 
Pollyanna policy or anything that smells 
like it needs open-air ventilation, so you 
mustn’t imagine that I am upholding 
any goody-goody standards. I ’ve asso
ciated with the average field-run Ameri
cans, and belong in the same bin my
self, ungraded and unassorted, and of
fered without a label or a guarantee. 
This means that I know a few persons 
who belong down in the coot class and 
even some who ought to live with 
jackals and woodspussies, but we can 
lump them all together and still con
gratulate ourselves on saluting the sun
rise west of New York.

ESPITE the fact that we have 
among us a few Scrooges who in

sist that one must “get” before he can 
“give,” I am not too prone to cast aside 
their philosophy entirely. For he who 
gives too generously of something not 
his own, or who lacks the incentive to 
plan and labor unceasingly can hardly 
claim the full joy of sharing things with 
others. My experience has come with 
work-a-day people who relished Christ
mas as a time of contributing bits of 
their hard-earned substance to the 
brightening of other lives; and I have 
never spent the season with lavish prodi
gals who dished out diamonds, while 
others pinched their dimes. In my 
humble bailiwick, Christmas and sacri
fice have been synonymous.

Speaking of wealth, the only times I 
ever saw my Mother pausing in her toil 
to wish for “Pandora’s box” usually 
happened early in December, when 
some less fortunate person’s plight 
drew upon her quickened sympathy. 
“Wouldn’t it be nice to buy that woman 
a whole new outfit or get her family a 
winter’s rations, and then hide out 
somewhere and see them enjoy it all,” 
she would say. Of course that was in 
the strange old times when neighbors 
were neighbors and not just tax-paying

nothing to do with

Samaritans by proxy to a public relief 
chest. It may not have been so effective 
as this well-greased charity, but some
how it had a more personal touch.

Anyhow it has been in that kind of 
an atmosphere that many of us have 
been “fetched up.” Likewise we have 
escaped many of the trials and depriva
tions, and have had few occasions to 
make us lose our faith in those who so
journed with us for a season.

Right here, however, is where I begin 
to ask questions. May we safely ob
serve this Yuletide only in retrospec
tive thankfulness for our hum-drum, 
safe-and-sane, unmolested lives? May 
we calmly accept it all as our natural 
heritage on this side of the “briny” and 
keep on demanding more serenity and 
complacent companionship without 
ever proving ourselves worthy of it? I 
am not trying to create a war with any- 
bddy or get “het up” for nothing, but 
it seems that a certain class of us in this 
country could stand a good dose of hard 
thinking and then put it into decisive 
action. Otherwise this is going to be 
just another package-passing holiday 
without more soul to it than a jack- 
rabbit.

I ADDRESS myself to those of my 
own class—the American Middle 

Class. We represent the central layer 
of our population, distinguished by me
dium incomes, generally conservative 
leanings, and better than a grade school 
education. There are no paupers or 
plutocrats in the Middle Class, and we 
represent the managerial, professional, 
and mercantile groups, the majority of 
farm owners, and the small manufac
turers.

Many of us were born in the Middle 
Class back in the old Victorian era, 
when the plutocrats enjoyed just about 
the same level of living as we of the 
Middle Class enjoy today. In other 
words, we of the great Middle Class 
are able to have comforts and luxuries 
in a material way equal to those which 
only the plutocrats possessed when we 
were young. Inventive and directing 
genius within the ranks of the Middle
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Class itself has accomplished this swift 
change.

Naturally the Middle Class has its 
own hazards of occupation, its own 
fears, and its own discomforts; but they 
are and have been on the whole much 
smaller than the risks, the hazards, and 
the perplexities of either the pauper or 
the plutocrat. By this I mean the im

pact of economic forces on our lives and 
fortunes finds us, as a rule, neither 
caught in the maelstrom of speculation 
like the plutocrat nor ground into the 
dust of poverty like the outcast. At 
least not for very long at a time.

Quite the opposite, as we are the 
doers and the spenders, our actions and 
reactions seem to make things harder 
at times for the moneyed class and the 
penniless. Jobs and profits swing high 
or low as the great Middle Class be
haves in times of turmoil.

But this seems only a minor power 
which we of the Middle Class possess. 
We are the deciding factor in most 
elections, the driving power in religion 
and social discipline, and the largest 
stimulator of new laws which clutter 
up our jurisprudence.

Putting it another way, the Middle 
Class is not the group seen by the for
eign observer on his first American 
tour. His eyes are fixed on the ex
tremes—the slums and the mansions, 
the noisome alleys and the shiny night

clubs. He really overlooks the Middle 
Class, which is the American elite, if 
you please, whose chief sin is that they 
are too complacent to know and accept 
their natural leadership and responsi
bility.

Much indifference, distracted aims, 
and mawkish complacency throw our 
pivotal Middle Class into twin dangers. 
One danger, and the lesser, is that a few 
climbers will leave the Middle Class and 
hoist themselves into sudden, distracted 
affluence without knowing what to do 
with it afterwards; and the other and 
more common danger is that disrupting 
poverty will overtake some of the weak 
or unfortunate born in the Middle 
Class.

EVEN though such a tendency strikes 
a dismal note for future Christmas 

holidays, it is really not what I fear the 
most from a complacent and heedless 
Middle Class. The things I dread the 
worst have little to do with changes in 
income. They are rather the inertia 
and delay on the part of Middle Class 
people to abolish weakness and evil that 
they know exists and have the power 
to curb forever. Or to put it another 
way around, unless our Middle Class 
rises on its haunches and develops real 
leaders and quits preaching one thing 
and doing another, American ideals will 
languish. And if we believe that De
mocracy and Christianity practically 
mean the same thing, then we’ve got to 
do something besides talk about it once 
every four Novembers.

You’ll surely agree that good govern
ment is a public trust. And by “trust” 
I do not mean a monopoly for the en
richment of the lucky insiders or the 
building up of personal power, but the 
guarding of intrinsic values and ideals 
without which no generation may ex
pect to raise decent families or have any 
kind of spiritual security. And by “gov
ernment” I mean the little local zones 
as well as the big-time national circuit.

I have been greatly encouraged lately 
by the uprising of human interest and 
manifestation of its zeal for maintain- 

( Turn to page 47)
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M errim ac fine sandy loam , a brow n podaolie so il im p o rtan t in  sou thern  New England, is nsed lo r  
in tense cu ltu re , in clu d in g  to b a cco  in  the  C on necticu t V alley , It responds w ell to  potash, n itrogen ,

and o th er n u trien ts.

Podzols and Potash
By A. B. Beaumont

Massachusetts State College, Amherst, Massachusetts

NEW  ENGLAND’S podzols are 
less well known than her justly 

famous Plymouth Rock. Both the 
podzols and the Rock were in what is 
now Plymouth County, Massachusetts, 
when the pilgrims set foot on the sandy 
soils of the inhospitable shore. Now
adays, thousands of visitors annually 
gaze thoughtfully on historic Plymouth 
Rock, but probably not more than one 
per cent of them notice the unusually 
well-developed podzols as they take the 
scenic trip from Plymouth to the tip 
of Cape Cod; albeit these podzols are 
among the best specimens in the United 
States, or the world, for that matter.

Podzols have long been known to 
soils specialists of this country as “north
ern gray” soils, but it remained for the 
Russian school of soil scientists to give 
them the name by which they are com
monly known to soils specialists the 
world over and to work out the explan
ation of their origin. Fairly heavy

annual precipitation and a layer of de
composing organic matter on the soil 
surface are prerequisites. Coniferous 
tree needles, such as those of pine and 
spruce, make the best kind of organic 
matter for the purpose. A cold, tem
perate climate with long winters and 
short, cool summers favors the accu
mulation of the necessary layer of or
ganic matter. The character of the 
soil is a factor, too.

The water of melting snows and 
rains picks up organic acids as it slowly 
percolates through the mat of organic 
matter. The descending acid-laden 
water dissolves the more soluble basic 
elements including iron, calcium, and 
potassium, and also some of the organic 
matter, as it slowly moves through the 
upper layers of the soil. Since the oxi
dized iron compounds and the organic 
matter are largely responsible for the 
brown color of the soils of this region, 
the layer of soil near the surface, or

6
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the A2 horizon as soil scientists call it, 
loses most of its color; becoming gray 
or almost white, as in the case of the 
well-developed podzols of Cape Cod. 
As the water descends still farther into 
the soil, it reaches a point where the 
iron oxide, alumina, and organic mat
ter carried in solution are precipitated. 
At this point, which is often sharply 
defined, the soil layer has a coffee color, 
sometimes has a black layer of pre
cipitated humus, and is often so in
durated as to be called hardpan. The 
important base-forming elements, cal
cium and potassium, are not precipi
tated here (B x horizon) but are carried 
on down in the drainage water and lost 
from the soil.

Podzols are common in northern 
Maine, including the well-known 
potato-growing County, Aroostook. 
They commonly occur at the higher 
elevations of New Hampshire, Vermont, 
and, to a less extent, of Massachusetts. 
In Massachusetts, paradoxically, pod
zols are best developed at extremes of 
elevations—within 100 feet of sea-level 
on Cape Cod, and above 2,000 feet in 
the western Highlands. Here soil type 
enters as a dominant factor. Cape Cod 
soils are very sandy, in fact, almost pure 
quartz sand where they are strongly 
podzolized. The podzolized soils of 
the Highlands are sandy loams of med
ium base status.

The soils of New 
England w hich 
are not true pod
zols are for the 
m o st  part pod- 
zolic. P od zolic 
soils differ from  
true podzols more 
in the degree than 
the kind of deteri
o ra tio n , if o n e  
thinks of podzoli- 
zation as a kind of 
d e g r a d a t i o n ,  
which, in reality, 
it is. P od zolic 
soils may be re
garded as soils on 
their way to be

coming podzols; they have been leached 
of their basic constituents to a certain 
extent, but they show the marks of pod- 
zolization only mildly. Examples of 
such podzolic soils are Gloucester and 
Merrimac, which are the most exten
sive and most important soils of south
ern New England.

Thus, have a generous precipitation, 
a cold climate, and a sandy texture con
spired to produce podzols or podzolic 
soils as the principal earthy mantle of 
New England. This is basic informa
tion that has a definite bearing on wise 
fertilizer practice. It has been pointed 
out that percolating water charged with 
acids originating in a layer of decom
posing organic matter has robbed the 
upland soils of certain elements of nutri
tive value. The loss has been especially 
marked in respect to the bases calcium 
and potassium; to a less extent of other 
bases and also the acid-forming ele
ments, nitrogen, phosphorus, and sul
phur.

Low in Calcium & Potash

New England soils are notoriously 
low in calcium; they are markedly low 
in available potassium. The early Colo
nial farmers soon discovered that their 
podzols and podzolic soils responded 
strongly to wood ashes, which contain, 
above all else, lime and soluble potash. 
The hardwood ashes of New England

G loucester loam , an im p ortan t podaolie so il in  New E ngland , is used 
widely fo r  d airy  fa rm in g  and responds to  lim e, p otash , and o th er fe r 

ti lis e r  m ateria ls.
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and Canada and the cotton-hull ashes 
of the South have long done yeomen 
duty in maintaining the productivity of 
New England soils. The late Dr. Wil
liam Penn Brooks, the first agronomist 
of the Massachusetts Experiment Sta
tion to conduct extensive field experi
ments, showed that corn responded par
ticularly well to potash. Some of his 
experiments were conducted on the soils 
of Plymouth County, within a few miles 
of Plymouth Rock.

Pounds dry mat
ter per acre 

(Increase over 
check)

282 
331 
640

648
826
816

1,225

M ineral series
Lime......................................
Lime, phosphate................
Lime, phosphate, potash..

Nitrogen series
Nitrogen..............................
Nitrogen, lime....................
Nitrogen, lime, phosphate 
Nitrogen, lime, phosphate, 

potash..............................

from other elements too, notably cal
cium and nitrogen. Figures in the table 
on the left, from Massachusetts Experi
ment Station Bulletin 306, show what 
certain fertilizer treatments did for run
out pastures on podzolic Gloucester soils. 
And from Massachusetts Station Bulle
tin 322; the crop was hay, and the soil 
Merrimac fine sandy loam:

Nitrogen series

Pounds cured hay 
per acre 

(Total yield) Rank
High................. 5,171 1
Medium........... 4,533 8
Low................... 3,985 9

Phosphate series

Pounds cured hay 
per acre 

(Total yield) Rank
High................. 4,811 5
Medium........... 4,691 6
Low.................. 4,831 4

Potash
High................. 5,162 2
Medium........... 4,858 3
Low.................. 4,571 7

More recently, extensive experiments 
conducted in Massachusetts and in all 
the other New England States by an
other generation of agronomists and 
horticulturists have shown marked re
sponse to potash by a number of crops 
including, tobacco, potatoes, vegetable 
crops, and grasses and legumes for hay 
and pasture. Response has been had

The response of these crops to nitrogen 
and potash was marked; the response to 
lime was considerable in the experiment 
first mentioned; in the second, no com
parison was made between limed and 
unlimed soils. The Gloucester soil had 
received little or no fertilizer prior to 
the experiment; the Merrimac soil had 
received moderate applications of man
ure and complete fertilizer for years,

which probably ac
counts for no re
sponse shown to 
phosphorus.

Fertilizer experi
m ents laid out 
with particular ref
erence to the rela
tion of soil type to 
nutrient response 
have not been con- 
ducted in New 
England on a suf
ficiently extensive 
scale to enable 
anyone to speak 
authoritatively on 
( Turn to page 43)

Stro n g ly  podzolized, H inckley coarse  sand on Cape Cod. N ote bleached  
up per layer, Al* about 2 0  in . th ick . T h is  so il is very d eficient in  potash 

and o th er p lant n u trien ts.



Muscadine Grapes 
Respond to Potash

By C. H. Ragland
Agricultural Experiment Station, State College, Mississippi

IN 1921 a variety collection of musca
dine grapes was planted on the hor

ticultural grounds at State College, 
Mississippi. This vineyard consists of 
147 vines set 10 X  20 feet and trained 
to the 8-cane kniffin system. It in
cludes 20 varieties. For several years 
these vines grew and produced well, 
but by 1935 most of them were in a 
poor state of vigor. A large percentage 
of the vines were showing severe leaf 
scorch and yellowing of the leaves by 
mid-summer of each year.

During the 1935-36 dormant season 
an excessively heavy pruning was given 
in order to renew as much of the vines 
as possible. This improved the vigor 
and appearance of the vines early in the 
season, but had little if any effect on 
the appearance of leaf scorch and yel
lowing of the leaves later.

In May 1938, the vineyard was 
divided into 6 plots and the following 
fertilizer treatments given: Plots 1 and 
4 received two pounds each of nitrate 
of soda, superphosphate, and muriate 
of potash per vine; plots 2 and 5 re
ceived two pounds each of nitrate of 
soda and muriate of potash; and plots 
3 and 6 received nitrate of soda only. 
On September 21, 1938, plots 1, 2, 4, 
and 5, received one pound of muriate 
of potash per vine. On April 21, 1939, 
and April 26, 1940, the same treatments 
were given as of May 1938, except the 
rates were cut in half.

In the summer of 1938 the plots re
ceiving potash showed distinctly less 
leaf scorch and yellowing than those 
receiving nitrate only. Phosphorus has 
given no response to date. On July 17, 
1939, all vines were examined carefully,

F ig . 1— M uscadine leaves show ing in terv ein al 
ch loro sis  com pared  w ith a n o rm al le a l  {u p p er 
l e f t ) .  T h is  type o f  ch loro sis  has not responded 

to  p otash  fe rtiliz a tio n .

and all showing leaf scorch and chlo
rosis were recorded. At this time 28% 
of vines receiving nitrogen alone were 
showing leaf scorch, while only 8% 
of the vines receiving potash were af
fected. An examination of the vine
yard September 26, 1940, showed all 
plots receiving potash to be free of leaf 
scorch, while in the check plots 54% 
of the vines were affected.

The 1939 examination showed 62% of 
the vines on the check plots to have 
some chlorotic leaves, while only 24% 
of the vines on the potash fertilizer 
plots were affected. Later in the season 
it was noted that chlorosis was more 
prevalent over the entire vineyard, and 
that the potash plots were just as 
severely affected as the check plots.

A check of the vineyard showed two 
types of chlorosis, one shows yellowing 
between the veins as illustrated in Fig. 
1, and the other appears first on the 

( Turn to page 44)
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mental pasture and grazing problems, 
outlining of projects for their solution, 
developing procedures and methods of 
attack, and the writing of outlines and 
agreements which set in motion both 
independent and cooperative research 
at regional locations. The efforts of 
these groups brought about what has 
often been spoken of as one of the first 
successful examples of the pooling of 
thought, effort, and the resources of a 
large group on a common objective of 
far-reaching importance.

Out of the interest and enthusiasm

and improvement of pastures is an in
vestment in his business. Returns to a 
very large extent depend upon a few 
very definite procedures. The most 
significant for profitable results in
clude:
1—Selection of suitable land; thorough

ness and accuracy in planning and 
establishing new pastures.

2—Thoroughness and methods of ren
ovating old pastures.

3—Quality and adaptability of seed 
mixture, and the time and method 
of seeding.

of these gatherings came results of 
fundamental importance. Perhaps the 
greatest and most lasting benefit to the 
livestock industry and to agriculture as 
a whole was a pasture consciousness 
heretofore unknown in this or any other 
country. Many new projects, which 
have brought results on nearly every 
phase of the pasture and forage prob
lem of interest to the stockman, had 
their inception in some of these meet
ings. Plans for collecting, correlating, 
interpreting, and disseminating the 
latest and best information were de
veloped. One among the many such 
publications which should be in the 
hands of every stockman and farmer is 
Miscellaneous Circular No. 194, “A 
Pasture Handbook,” issued by the U. S. 
Department of Agriculture.

The wise and successful farmer and 
stockman knows that the development

4— Kind and amounts of plant nutri
ents or fertility added, and the time 
and method of application.

5—Management practices employed at 
all times which contribute to the 
establishment, maintenance, and 
continued use.

F or Greatest Returns
To get the greatest possible return 

from the time, labor, and money in
vested in pastures, it is necessary that 
the different steps in development or 
improvement be correlated. Finding 
money to invest in pastures is difficult 
many times. But most stockmen like 
to make money, and when it is gen
erally known that for every $ 1.00 in
vested in the right manner, at least 
$1.50 and often as much as $3.00 or 
more will come back in return, there 
are but few who will not find some 
way to make the investment.
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The exact procedures for establishing 
new pastures or renovating old pastures 
in each community depend upon local 
conditions. The best guide is the ex
perience of stockmen in the community 
who have successfuly established and 
used such pastures. Most county agents 
have the most reliable methods and 
procedures to be followed, and should 
be consulted. Generally, the first thing 
to determine is whether the new pas
ture is to be permanent or annual. 
Most farms need more of both kinds.

In the North, cereal crops such as 
oats, wheat, barley, rye, or combina
tions with peas are used to supplement 
pastures in the spring, fall, and early 
winter. Italian rye grass, sudan, Japa
nese millet, alfalfa, and the clovers 
are used with success in midsummer 
and fall. Soybeans are used to special 
advantage alone or with other crops, 
but oftentimes they yield greater re
turns as a harvested crop. In the 
South, many of the same crops are 
used, and also vetch, crimson clover, 
peanuts, and many others for length
ening the grazing periods in spring 
and fall or supplementing pastures at 
other times.

Annual Pastures—Pro & Con
Annual pastures afford greater in

surance against parasites, fit into the 
rotation readily, distribute the benefits 
of grazing animals more uniformly 
over the whole farm, and as a rule yield 
more nutrients per acre. On the other 
hand, such crops require much more 
labor and seed than permanent pas
tures, are not so effective in controlling 
erosion, and are somewhat less depend
able than permanent pastures, since in 
many areas one has annually the risk 
of not getting a good stand. Generally 
it is advisable to have both permanent 
and annual pastures, with the perma
nent pasture furnishing the bulk of 
the grazing, and the annual pasture 
being of such size, kind, and time of 
seeding that it furnishes an abundance 
of grazing while the permanent pas
ture is dormant or otherwise not avail
able.

The selection of fields for permanent 
pastures requires considerable thought 
and care. Good land should be chosen. 
Of such land, in general that most 
subject to erosion should be used. 
It is becoming evident that successful 
farmers are not only aware of the im
portance of selection of the fields, but 
also of the necessity for using proper 
methods in preparing the seed bed, 
selection of a seed mixture adapted to 
the region and the farm, as well as the 
time of seeding to be most sure of 
getting a good stand.

Establishing New Pastures

The wise farmer is also aware of 
the importance of inoculating certain 
legumes, liming the soil, and applying 
the kind and amounts of fertilizers to 
give the greatest return on the invest
ment. Most of the considerations for 
improving old pastures apply with 
equal emphasis to establishing new 
pastures and include:
1—Using nurse crops. Nurse crops 

are like weeds, sometimes taking 
more from the newly seeded pasture 
than the benefits derived from 
them. Such crops as oats and 
barley have value when properly 
handled and should be considered. 
It must be remembered that they 
compete with the newly seeded 
pasture for light, moisture, and 
plant nutrients. They shade and 
keep the ground cool and moist, so 
that the young plants may survive 
periods of seasonal adversity. Then 
too, such crops help hold the top- 
soil in place while the young grasses 
and legumes are becoming estab
lished.

2—Giving the new pasture a chance 
to get established before the stock 
are turned on. Overgrazing leaves 
unpalatable plants to crowd out the 
palatable ones. Overgrazing also 
aids erosion. On the other hand, 
undergrazing may permit the 
grasses to smother or kill certain 
legumes.

3— Controlling running water by the
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• use of broad, level, contour terraces, 
constructed in such a manner that 
when grassed over, they may be 
clipped with a mower for greatest 
economy and satisfaction.

4—Applying lime where needed, and 
the proper kinds and amounts of 
fertilizers at time of seeding to 
make sure that they are not over
looked.

Many farmers are conscious of the 
value and importance of doing some
thing to improve their pastures already 
established, but are somewhat in doubt 
as to the steps which should be taken to 
get most profitable returns. They are 
oftentimes unaware that failure to 
complete all phases of the improvement 
plan renders some of their efforts in
effective and useless.

Improving Old Pastures
Most of us remember thrifty farmers 

who feed hay on thin or bare spots in 
pastures to cover unsightly hilltops and 
slopes. Another common practice is 
the use of corn and sorghum stalks or 
other coarse roughages to retard the 
action of running water in forming 
gullies in crop land and pasture. Some 
others plow up high terraces or ridges

to hold the water in check, but in such 
manner that a mower cannot pass over 
in clipping them. Occasionally some 
spread a little lime or superphosphate, 
but not enough with sufficient fre
quency to do much good. They do not 
realize that it takes potash and some
times nitrogen also, as represented in 
a well-balanced pasture fertilizer, to 
give the most profitable returns in most 
instances.

In improving established pastures 
there are some very definite procedures 
that are investments, just as in develop
ing a new pasture, and which pay divi
dends just as certainly in proportion to 
the thoroughness and care with which 
they are carried out. Among those not 
to be overlooked are:

1—A mower always pays big divi
dends. It should be used every year, 
several times if necessary, to keep 
down weeds and brush, and to pro
tect young legumes and grass from 
being smothered or killed out.

2—Reseeding to legumes and grasses 
as required, using seed adapted to 
the region, and seeded at the proper 
time.

( Turn to page 39)

An overgrased pastu re  w here reseed ing, fe rtilis in g , and con to u r strip s fo r  w ater co n tro l w ill bring
w orthw hile results.



T h is  field  produced  th e h igh est y ie ld  o f  U. S . No. X onions ever recorded  in In d ia n a 1 1 ,6 2 5  bu. o f  
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ONIONS!
By Roscoe Fraser

Agricultural Extension Service, Purdue University, Lafayette, Indiana

ONIONS! Onions! Onions! 1,625 
bushels of onions produced on 

one acre of ground—onions enough to 
furnish the trimmings for two hambur
gers for every man, woman, and child 
in the 10 largest cities in Indiana! 
Enough hamburgers, if laid in a con
tinuous line to reach 70 miles! Onions 
enough to make one serving of deli
cious onion soup for the entire popula
tion of Chicago! Onions enough in 
any four rows, when topped and put 
into one-bushel crates, to serve as step
ping stones entirely across the field 
where they were grown! Never before 
has this official record been equaled in 
the Midwest. Where and how was all 
this done?

These Sweet Spanish or Valencia 
onions were produced by Whitney K. 
Gast of Akron, Indiana, on his muck

farm two miles south of Akron. These 
1,625 bushels are the most onions ever 
produced in Indiana on one acre in the 
Purdue 1,000-Bushel Onion Club.

This is not the first time Mr. Gast 
has made the headlines. Long before 
Whit was graduated from Purdue in 
1917, or served as County Agricultural 
Agent for Cass County, he was thor
oughly sold on the productivity of the 
muck soil in northern Indiana. He set 
out to prove his theory, and did it so 
well he was named State Muck Crops 
Champion in 1938, which means he 
produced the highest yields of potatoes, 
corn, and onions on muck soils that 
year. He was State Onion Champion 
in 1938, also, and State Potato Cham
pion in 1931, 1932, and 1933,having pro
duced the highest yields of these crops.

( Turn to page 39)
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Wilt Resistance 
o f  t h e  New Cottons

By D. C. Neal & H. B. Brown
Agricultural Experiment Station, University, Louisiana

DURING the season of 1939, eight 
new strains and three F 5 hybrid 

lines were studied for fusarium wilt 
resistance at the Louisiana Station. 
Half and Half, a susceptible variety, was 
used as a check. The strains included 
in this study have shown in previous 
tests special merit as regards staple 
length, fiber uniformity, lint per cent, 
and productiveness; therefore, further 
knowledge as to their resistance to wilt 
was desired.

The area on which the test was con
ducted has been planted continuously 
to cotton for a number of years and is 
uniformly infested with the wilt fun
gus, Fusarium vasinfectum. Also, so- 
far as known, it does not have either 
the root-knot or meadow nematode, the 
soil parasites which complicate the study 
of wilt resistance in many other sections 
of the cotton belt and cause higher wilt

infection even in the case of resistant 
varieties.

The infested area consisted of ninety- 
eight 100-foot row sections divided into 
two ranges. Each row was fertilized 
on April 2 with basic slag at the rate 
of 600 pounds per acre, and planting 
followed on April 20, each variety being 
replicated eight times. The order of 
planting was systematic, the only ex
ception being that in Range 2, plant
ing was reversed. Excessive rainfall oc
curred during May and June and im
paired the stand; however, the seedlings 
were thinned uniformly the first week 
in June and later side-dressed with ni
trate of soda at the rate of 150 pounds 
per acre. It is now well established 
that cotton wilt can be significantly re
duced, provided nematodes are not pres
ent in the soil, by using from 4 to 6 per 

( Turn to page 46)
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T hu rm an T e e ter , Im b ler , O regon , in  h is large field o f  L ad ak  a lfa lfa . In  an attem pt to  m ake it  set 
seed, he im ported  m any stands o f  bees (w h ite  hives in  th e  b a c k g ro u n d ). T h e  a ttem p t fa iled , and

seed yield  was very lig h t.

Tripping Alfalfa
By E. R. Jackman

Farm Crops Specialist, Agricultural Extension Service, Corvallis, Oregon

A T  LAST one of the most baffling 
I I  mysteries in the field of agricul
ture seems to be solved—a mystery that 
has foiled the best efforts of thousands 
of agricultural detectives, both amateur 
and professional. Ever since some ob
servant, medieval Saracen promoted 
alfalfa from a Persian hillside to a Per
sian field, it has been apparent that the 
plant did not naturally set seed like 
most other plants. The Arabs, whose 
name for the plant signified “best of 
fodder,” put the blame upon the will 
of Allah; but Americans, less fatalistic, 
have spent hundreds of thousands of 
dollars trying to find a way to make the 
seed set.

So far as tangible results were con
cerned, investigators, farmers, and scien
tists alike, might just as well have ac
cepted the old Mohammedan idea. 
They gradually came to believe though 
that when heavy seed setting did occur,

some outside force was responsible.
This agent was variously believed to 

be wind, humidity, soil moisture, in
sects, alkali, temperature, and combina
tions of them. The search for this 
mysterious agent has rivaled in inten
sity any of the famous hunts for Mr. X 
who slew the beautiful princess, or for 
Trigger Tony, Terror of the Tender
loin. As in the well-conducted murder 
mysteries, a clue was present all the 
time, right before the eyes of one with 
perception enough to see it. And the 
culprit is as unsuspected as was ever the 
ubiquitous butler in the slain banker’s 
home. The discovery, though not tell
ing the complete story of seed setting, 
takes us a long way on that trail.

Alfalfa blossoms have a curious 
mechanism for setting seed, observed 
by the early botanist, Linnaeus. Every 
alfalfa seed grower in the nation has 
noticed it and racked his brains for a
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scheme to make it work for him. With 
most plants, the pollen from the sta
mens falls upon the stigma, (upper part 
of the pistil), and proceeds to grow 
and fertilize the female cells, producing 
seeds. Some plants require cross fer
tilization, and in these cases, pollen 
from another plant must be borne by 
insects or wind to the waiting stigma. 
All of this is common and well under
stood. But alfalfa, seemingly in a stub
born mood to resist seed formation, not 
only likes cross fertilization, but buries 
both stamens and stigma where pollen 
can neither get out nor in, and where 
neither insect nor wind can find it.

A  Difficult Process

A tube in each alfalfa blossom bears 
both stamens and pistil, but this tube is 
enclosed within the “keel,” a descrip
tive name for the lower petals. Before 
the tube can emerge, the keel must 
separate along its sharp upper edge. 
When this happens, the tube snaps up
ward, shedding the pollen and exposing 
the stigma for contact with pollen. 
This breaking open of the keel and the 
upswing of the tube are called “trip
ping.” Without it, precious little seed 
is made, and with it, seed still is not 
set unless there is actual transference 
of pollen to the stigma. As clues just 
thrown in to fool you, occasionally 
numerous flowers trip automatically, a 
little seed is sometimes set without 
tripping, and some plants set seed just 
as well without cross fertilization.

This problem has driven growers to 
the point of insanity. Untripped alfalfa 
blooms have tripped all calculations of 
seed growers. Consider Mr. Pete Simp
son in the Milk River Valley of Mon
tana. Pete has tried wheat, but it isn’t 
much of a crop, except on large farms. 
He is far from market with high freight 
rates. This in itself shuts out a long 
list of farm products. By close reason
ing he comes to the sensible idea that 
he should grow alfalfa seed because it 
is high priced and so can stand freight 
shipment; it is imperishable, and so 
beyond injury from market gluts, 
strikes, etc.; his climate is dry with cool

nights, thus producing a superior grade 
of seed; and bv wide spacing he can 
eliminate much of the drought hazard.

So Pete plants alfalfa and uses every 
device he has ever heard of to do the 
job intelligently. He consults his 
county agent about varieties and deter
mines upon Ladak, because it looks as 
though the market for that variety will 
be good for years to come; or perhaps 
on one of the new wilt-resistant varie
ties, such as Orestan. He gets a good 
stand for his purpose, uniform, but 
thin. He keeps out the weeds, applies 
for certification, and waits for the in
come. But there isn’t any. For some 
reason no seed sets. The blooms do 
not trip.

Whereupon he travels around asking 
questions and he finds advice by the 
bushel—all of it wrong, it turns out. 
Some growers advise pasturing; others

A. A lfa lfa  b loom  w ith large upper p eta l, o r 
standard rem oved. B . Sam e flow er, tripped . C. 
Cross section  o f  a lfa lfa  flow er show ing position 

o f  stam inal tu b e ( 1)  untripped, ( 2)  tripped .
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clipping; some drag their fields with 
ropes suspended from saddle horns on 
two horses traveling abreast about 100 
feet apart; some say to irrigate once in 
the fall; others tell him he must not 
irrigate until the blooms form; one man 
says to plant barley in his field and the 
heads of barley waving in the wind will 
strike the alfalfa blossoms and trip them.

Two species o f  le a f-cu ttin g  b ees.

All of these things are tried by Pete and 
discarded. Some years he gets a little 
seed and some years none, but finally 
he gets a bumper crop by strange meth
ods of his own devising. He is over
joyed—he has found the secret, and he 
and his wife do a spiritual green corn 
dance.

But the next year the same system is 
followed carefully, and the flowers do 
not trip. “Maybe that late frost spoiled 
it,” thinks Pete, and he tries again next 
year. No result, but “perhaps that spell 
of hot weather in July was bad for it.” 
In the end he gives up, or goes on 
fatalistically taking what comes, mostly 
poor crops with an occasional good one. 
And if he has depended too heavily 
upon the uncertain crop, the Federal 
Land Bank at Spokane takes the farm.

Now Pete’s story is not an isolated 
case. It has occurred all over the West 
on thousands of farms. A common 
variation of the story is for one farmer 
to get good yields, whereupon his neigh

bors try, and thereafter with the larger 
acreage no one gets much. This sug
gests bees, and the importation of a 
few hundred hives does not seem to 
help. An occasional location seems to 
give good yields all the time, and the 
owners of such farms are either smug 
in their trust in some secret system, or 
else speak of the fact in whispers, rap
ping the while on the nearest wood.

American farmers do not take things 
lying down, and they have demanded 
seed production studies by their experi
ment stations. Scientific knowledge 
has produced this American agriculture 
of ours; it has bred varieties for all, has 
controlled most of the pests and diseases, 
and has helped in myriads of ways in 
marketing. But it failed on the main 
part of the alfalfa seed problem. Dr. 
J. W. Carlson and George Stewart, 
working in Utah, did the most con
structive work of anyone. Here are 
some of their results, taken from Utah 
Technical Bulletin 226.

Row plantings gave no particular 
difference in yield traceable to distances 
between rows. Planting in hills gave 
better average yields than in rows or 
close drilled, but in some years the close 
drilled plots yielded heaviest of all. No 
clue here to the tripping, although thin 
stands in general did better than thick 
stands. Neither clipping nor pasturing 
helped any, and no cultivation at all 
except hand hoeing of weeds gave bigger 
yields than any kind of work with a 
spring-tooth or disk at any season. Irri
gation at all seasons and with all com
binations was tried, and it failed to give 
as much seed as no irrigation. Manure 
at from 5 to 15 tons resulted in less seed 
than no manure. Three years of the 
most careful experimental work mostly 
failed to answer the question “What 
makes alfalfa flowers trip?” Work at 
other stations has been negative or con
tradictory.

Some positive results came from the 
Utah studies. It was shown that only 
a very small percentage of the blooms 
ever set seed without tripping, and that 
with tripping and cross pollination a 
very high percentage set seed. By
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counting thousands of blooms it was 
observed that seed setting most often oc
curs with flowers in bloom only one 
day, and that after three days flowers 
seldom make seed, even if tripped. 
Beneficial and detrimental insects are 
listed. Moreover, these positive results 
were true regardless of season.

These things suggested something to 
Dr. H. M. Tysdal of the U. S. Depart
ment of Agriculture. At this point in 
the mystery the plot speeds up, due to

the arrival of the famous detective. He 
noted the necessity for tripping and 
reasoned that if flowers one or two days 
old are most inclined to set seed, then 
artificial tripping gives little hope be
cause some sort of tripping device, if 
used every day, would wear out the 
blooms and the remainder of the plant 
too. Therefore, farmers must depend 
upon natural tripping.

Dr. Tysdal says, “From then on the 
solution was fairly simple, and it is hard 
to see why we didn’t arrive at it long 
before we did. If flowers must trip to 
set seed, and do not become tripped 
without force, then what outside force 
is there? Wind? We watched fields 
for days at a time, and very few flowers 
were tripped by wind action. Insects? 
That seemed to be the answer.

A little observation showed that 
honey bees did not help much. They 
tripped only about three flowers out of 
every thousand visited. Bumblebees oc
curred to us next, and we watched and 
found them very efficient at tripping, 
but we also found fields full of seed 
where there were no bumblebees. So 
we picked out a field setting seed nicely 
and sat down—sat there all day and 
watched. All kinds of insects came to 
call on their flower friends but most

of them were of the ‘gimme’ kind. 
But it dawned on us all at once that 
the ground bee was really doing some 
good. He tripped 80 to 95 per cent of 
the blossoms he visited! And he 
seemed in a frenzied hurry to visit a 

* multitude of flowers.
“So we studied the ground bee. He 

makes tunnels into the ground about 
six inches deep with a little chamber at 
one side. In this chamber we invari
ably found a compact little marble from 
a quarter of an inch to a half inch in 
diameter, and on this marble were the 
larvae of the bee. When we looked at 
this marble under the microscope it was 
made up of hundreds of pollen grains, 
evidently food for the growing larvae. 
Here then was the answer. Here was 

( Turn to page 45)

A p e rfe c t stand  o f  a lfa lfa  fo r  seed rows 3  f t .  ap art, p lants th in  in  the row.



Fertilizer in Relation 
To Disease in Roses

By H. R. Rosen
Agricultural Experiment Station, Fayetteville, Arkansas

AMONG the various gardeners, rose 
gardeners are without doubt the 

biggest users of manure. At times they 
have been known to run dairies to get 
sufficient cow manure, the milk and 
cream being mere by-products. The 
practice doubdess stems from abroad 
where nothing is wasted and where 
even night soil is commonly utilized 
for fertilizer on roses and other orna
mentals as well as on edible garden 
crops.

For four consecutive years the writer 
has been investigating a number of fer
tilizers on roses at the University experi
ment station farm, Fayetteville, Arkan
sas, to determine their influence on va
rious diseases, particularly black spot, 
die back, and low-temperature injury. 
They have also been used to determine 
their relationship to general health, 
vigor, and productivity as revealed in 
blossom counts.

The soil utilized consisted of a gray
ish silt loam of fair qual
ity, testing around pH 
6 .0, with a good organic 
content in the upper 9 to 
12 inches, and a subsoil 
free from rock or gravel 
for a depth of about 2 
feet. Below this, auger 
borings revealed a grav- 
el-soil mixture, making 
for good drainage. For 
a number of years pre
viously, this soil had sus
tained a thick, wild 
growth of Johnson grass 
without hindrance or 
removal of any plant 
growth.

During the period of fertilizer test
ing, 1936-1939 inclusive, weather con
ditions, excepting the year 1937, in
volved prolonged drought and heat 
periods during the growing season as 
well as severe late spring frosts, the 
April frosts being responsible in each 
one of the four years in injuring and 
killing tender growth of many kinds 
of plants, including fruit crops as well 
as roses. Excepting 1936, when the 

'soil was watered twice during the sea
son, there was no artificial watering.

In addition to unfertilized plots used 
as controls, the following fertilizers 
were used on the different plots: barn
yard manure maintained throughout 
the year as a mulch two to three inches 
thick; a complete fertilizer consisting 
of a mixture of cottonseed meal (at the 
rate of 870 pounds per acre), superphos
phate (at the rate of 290 pounds per 
acre), and muriate of potash (at the 
rate of 290 pounds per acre), applied

G eneral view o f  exp erim en tal rose p lots in  May 1 9 3 6 ,  show ing the 
heavily m anured p lots con trasted  with others.
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Edith Nellie Perkins

Type of treatment
Number 
of plants 
severely 
injured

Number 
of plants 

killed

Number 
of plants 

not injured 
or killed

Percentage 
of plants 

injured and 
killed

Check—unfertilized and unmulched 0 4 26 13.3
Barnyard manure as a thick mulch. 8 12 10 66.6
Complete fertilizer without mulch.. 6 9 15 50.0
Complete fertilizer with peat moss 

mulch................................................. 19 9 2 93.3

Betty Uprichard

Check—unfertilized and unmulched 8 2 20 33.3
Barnyard manure as a thick mulch. 13 5 12 60.0
Complete fertilizer without mulch.. 6 1 23 23.3
Complete fertilizer with peat moss 

mulch................................................ 23 5 2 93.3

in the early spring each year and 
worked into the soil with a hoe; and 
the same complete fertilizer plus peat 
moss mulch.

Two standard varieties of hybrid tea 
roses were utilized, Edith Nellie Per
kins and Betty Uprichard, and 15 plants 
made up each plot. The untreated plots 
as well as those fertilized were dupli
cated for each variety, thus giving 60 
plants for each treatment.

Influence of Fertilizers
In order to determine the influence 

of fertilizers on the amount of black 
spot, with and without fungicidal ap
plications, a row of five plants in each 
plot received no fungicide, while the 
remainder received either protective 
sprays or dusts. There was thus an 
opportunity to weigh the advantage of 
the different fertilizers over unfertil
ized plants, with and without fungi
cidal treatments.

The results on black spot counts are 
briefly as follows: There was consid
erable variation in the amount of black 
spot from year to year and from plot 
to plot. However, in almost all in
stances, irrespective of type of fertilizer

treatment, there was always much more 
black spot on the plants which received 
no fungicides than on those that were 
sprayed or dusted. There appeared 
to be no correlation between the 
amount of black spot and the type of 
fertilizer applied or the absence of 
fertilizer. This applied seemingly to 
periods of drought as well as in periods 
of abundant rainfall, although the 
amount of black spot was usually small 
on all plots during drought periods.

Unlike the lack of correlation be
tween black spot counts and type of 
fertilizer treatment, there was a very 
obvious correlation between late spring 
frost injury as well as die back and fer
tilizers and mulches. Those plots fer
tilized with a thick mulch of barnyard 
manure and those mulched with peat 
moss and fertilized with the complete 
fertilizer mixture nearly always showed 
a much greater amount of injury and 
killing of whole plants than those un
fertilized or those fertilized with cot
tonseed meal, phosphate, and potash 
without mulch.

Differences in the amount of late 
spring frost injury were particularly 

( Turn to page 43)
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A b o v e : T e llin g  its  own story o f  land  too  long neglected  b e fo re  steps were taken  to  co n tro l and
rep a ir  th e  d estru ction .

B e lo w : No p lace  has been  le f t  fo r  cu ltiv a tio n  in  th is  land  scarred  and  ravaged by erosion  gu llies.



Ab o v e : A farm stead , w ith gully eatin g  its  way up to  b u ild in g s and highw ay, p ictu red  b e fo re  co n tro l
m easures w ere effected .

B e lo w : By b u ild in g  a large earth  dam  and a drop in le t stru ctu re , th e  gully was b ro u gh t un der co n tro l.



A b o v e : An in terested  sid elin e  w atched con testan ts at th e  In te rn a tio n a l Plow ing M atch held  th is year
at S t. Thom as, O n tario , Canada.

B e lo w : P a rt o f  th e  crow d o f  1 5 0 ,0 0 0  who attended th e  con test. Having no midway, th e m atch is
e n tire ly  ag ricu ltu ra l in  its  appeal.



Lookin' Another year is about to become a chapter in the 
pages of history, and from the American farmer’s 

j  viewpoint there is the satisfaction of knowing thatBackward *iis onc o£ ?bundaAnt prJ°duction ,?n.d ■domestic market. According to all indications, 
prices for farm products are averaging at least as 

good or a little better than just prior to the outbreak of the war in Europe. Thus 
the American farmer is further heartened by the fact that his income in 1940 
is better than it was a year ago. As a matter of fact, according to the Bureau of 
Agricultural Economics, farm income in 1940 will approximate $9,000,000,000 
and will be the second largest since 1929. If this year’s estimate materializes, it 
will only be 1% under the peak for the decade of the thirties which was attained 
in 1937.

From the market viewpoint the most encouraging feature in the past year has 
been improvement in domestic demand. Enhanced by one of the most vigor
ous rearmament programs in the history of the United States, industrial output 
has reached such a high level that future gains, according to the experts, will be 
difficult of attainment. The improvement in industrial outlook and business 
activity has witnessed the reemployment of large numbers of our unemployed 
population, as well as increases in wages and payrolls.

Perhaps the most unfavorable aspect of 1940 is the fact that it is closing on 
the keynote of war activity and military preparation. Because of the war, exports 
from the United States are currently at very low levels, and prospects are for a 
continuation of this* trend, at least for the duration of the war. Within the 
past year reams have been written about agricultural exports, but in the final 
analysis we cannot evade the fact that what has happened is nothing more than 
a sudden burst in a trend which has been under-way for some time.

The dollar value of agricultural exports declined from a peak of 2.6 billions 
of dollars in 1920 to only 644 million in 1938-39, the last year before the outbreak 
of the war. From a dollar viewpoint it is obvious that the loss of a large per
centage of our exports is not a particularly serious problem to total income, but 
it is a tremendously important problem to the producers of export products. In 
the current situation those areas of the United States producing for domestic 
consumption have fared much better.

There is, however, the consoling fact that no other nation in the world can 
exist as easily without exports as can the United States. In spite of the fact 
that the American farmer has lost such a large share of his export market, he 
still does not stand to suffer a drastic reduction in income, but rather an increase 
to the second highest level since 1929. Although yields and production this year 
have been above average, and there has been an accumulation of stocks in 
many agricultural commodities, farm prices have not reflected the unfavorable 
foreign outlook. Improvement in domestic business conditions and a vast farm 
program have protected the American farmer from a most unfortunate world

2 7
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situation. With but few exceptions, this year the increase in farm income is 
fairly well distributed over the whole country.

We must admit that present world conditions leave a mighty lot to be desired, 
but American farmers have much to be thankful for as they approach the time* 
for appraising the year’s accomplishments.

A  (Hoaat to tty? 3Farmer
(An inscription, author unknown, recently found on an old English beer mug.)

the roralthg anb grrat 
l\nll tit fiplrnbnr a nil state 
3  mug tlirrn not, 3  brrlarr tt 
3  eat my nmtt lamb 
My rljtrUrua anb Ijarn 
3  shear tag omit fleere anb 3  mrar it 
3  Ijaur larnns, 3  have burners 
3  have fruits, 3  Itaue flmttera 
(Tlje lark is mg mnrning alarmer 

jollg bugs nnm 
fere ’s dob S’peeb the plough 
Hang life anb surress to the fanner!

A /^ l 11 ♦ . The way a busy world voluntarily lays down
n n s t m a s  its burdens for a few days to celebrate the

Yuletide season is ample proof of the esteem 
in which all men hold this holiday. No 
other celebration penetrates our lives so 
completely, or results in so many kindly, 

helpful acts. The Christian world turns out^en masse for the occasion. And 
though we may fall short of our ideals during the year, at Christmas most of us 
do make a sincere effort to live up to them, with resolutions enough to carry 
us well over into the New Year.

We find the most unexpected people buying presents for other folks, planning 
happiness for another’s Christmas morn. All hearts seem to melt down into one 
big heart, whose beat can be felt in busy streets, in desolate alleys, in shops and 
homes, in the general good will that triumphs everywhere. This is one time of 
the year when, instead of busying ourselves with “getting rich,” we try to 
“enrich” our lives and those of our families and friends. Christmas certainly has 
no equal in invoking the better side of men to a clearer understanding of Christian 
ideals.

How good that this humanizing influence can prevail for a few days; that 
remembrance can make us want to recapture childhood’s trusting expectancy; 
that a justifiable pride and faith in our Country enable us to draw upon the full
ness of the past year for courage to go forth bravely into the New Year ahead. 
Let’s give the Christmas spirit a chance to last all year, let’s be receptive to the 
fellowship extended us, and likewise, make use of the opportunity the holiday 
affords to give ourselves in some real service to mankind.

To our many known and unknown friends we send the season’s greetings and 
add our hope that it will be a good New Year for you.
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Fertilizers
f  The hundreds of South Carolina 
farmers who annually compete in the 
Five-Acre Cotton Contest fully recog
nize the recommended practices that 
have considerable bearing on the pro
duction of quality staple cotton, as out
lined by the State Extension Service. 
The proper use of the right amount and 
kind of fertilizer is one of the several 
vital factors necessary to produce most 
profitable yields. Of the 919 cotton 
demonstration records covering 4,595 
acres in 44 counties in the 1939 contest, 
only one farmer did not use some form 
of commercial fertilizer, according to 
the Extension officials in an interesting 
summary of these records contained in 
South Carolina unnumbered circular 
entitled, “Analysis of 5-Acre Cotton 
Demonstration Records.” The average 
application of plant food per acre was 
33 pounds of nitrogen, 45.6 pounds of 
phosphoric acid, and 42.5 pounds of 
potash.

Grouped according to the use of 
nitrogen, it was found that the average 
net returns per acre tended to increase 
as the amount of nitrogen was increased. 
The application of an average of 9.9 
pounds of nitrogen showed an average 
yield of 617 pounds of lint cotton per 
acre, with net returns of $38.68. The 
group reporting the use of an average 
of 72.2 pounds of nitrogen reported an 
average yield of 810 pounds of lint per 
acre, and net returns of $45.50.

When grouped according to the use 
of phosphoric acid, the average yield 
and the average net returns per acre 
increased as the amount of phosphoric 
acid was increased. By using an aver

age of 18.1 pounds of phosphoric acid, 
an average yield of 588 pounds of lint 
was obtained with a net value of $35.14 
per acre. The group applying 105.9 
pounds of this element reported an 
average yield of 872 pounds per acre, 
and net returns of $51.73.

With respect to potash, the data reveal 
that average acre yields and average net 
returns increased as the amount of pot
ash was increased. The group report
ing the use of an average of 9.3 pounds 
of potash showed an average yield of 
571 pounds of lint per acre, and net 
returns of $33.34, whereas the group 
reporting an average of 112 pounds of 
potash recorded an average yield of 848 
pounds of lint per acre, with net returns 
of $50.93.

The records indicate very clearly that 
in order to obtain maximum yields and 
profits from cotton liberal amounts of 
nitrogen, phosphoric acid, and potash 
should be applied. In addition to this 
essential practice, the authorities advise: 
narrow rows mean higher yields; close 
spacing in the drill gives greater returns; 
leaving 20,000 to 30,000 plants per acre 
increases yield; high yields lower the 
cost of production; growing 1 to lV i6* 
inch staple increases profits; weevil-con- 
trol measures are of great importance 
where required; and adaptable, im
proved varieties of cotton should always 
be planted.

",Profit from $100 Spent for Cotton Fertilizer, 
A Summary of Experimental Data on the Effect 
of Analyses and Rates o f Fertilizer on Profits 
Obtained in Hill Sections o f Mississippi," Agr. 
Exp. Sta., State College, Miss., Bui. 342, April 
1940, W. B. Andrews.

"Peanut Fertility Work, in Progress for 1940," 
Agr. Exp. Sta., Raleigh, N. C., Mimeo., Sept.
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1940, E. R. Collins, H. D. Morris, and L. 
Burkjhart.

"Suggested Fertilizers for West Virginia 
Farms," Agr. Ext. Serv., Morgantown, W. Va.

Soils

“Save the Soil and Improve It,” Ken
tucky Extension Circular 350 by George 
Roberts, contains excellent advice for all 
Kentucky farmers. The text is centered 
around soil conservation in its fullest 
sense, in the prevention of all kinds of 
soil losses and in making the soil more 
productive by proper treatment, so that 
the land may pass on to the next genera
tion unimpaired. Written in very read
able style, the contents amplify facts 
given in Experiment Station publica
tions on such subjects as terracing and 
gully-control practices, contour cultiva
tion, supplying deficient mineral nutri
ents, and legumes in cropping systems.

The principal sources of loss are ero
sion, the leaching of plant nutrients in 
the underdrainage waters, and the re
moval of plant nutrients by crops. For 
the State as a whole, the greatest loss 
is from erosion. Even though there 
were no erosion, the loss from uncon
trolled leaching and by crop removal 
without the return of manure and crop 
residues would soon reduce a fertile 
soil to a low state of fertility. Some 
soils, in their virgin state, are so defi
cient in mineral plant nutrients that it 
is impossible to maintain satisfactory 
productivity, unless the deficiencies are 
remedied. The mineral deficiencies of 
Kentucky soils are generally calcium 
(lime), phosphorus, and in some cases 
potash.

The most effective means of prevent
ing erosion is keeping a dense vegetable 
cover on the soil as much of the time as 
possible. A vigorous grass-legume sod 
is the best land protection, and for this 
reason the author stresses the advis
ability of maintaining livestock on pas
ture and hay. To get good results the 
pasture and hay must be of high quality, 
which means that the soil should be well 
supplied with mineral plant nutrients.

The first step in improving the soil is 
to supply the mineral plant nutrients 
deficient in the soil and grow soil-im

proving, leguminous crops, properly 
utilizing the nitrogen they gather from 
the air by growing grasses, grain crops, 
tobacco, and other non-legume crops. 
Without a dense land cover, even if ter
races and other engineering practices 
are used, there can be no effective con
trol of erosion, nor can leaching losses 
of plant nutrients be reduced. A pro
tective covering is dependent upon a 
sufficient supply of plant nutrients.

In fact, the title of this circular might 
just as appropriately be the concluding 
sentence—“Keep Kentucky covered with 
grass and legumes.”

"Interpretation o f Soil Analyses," Agr. Ext. 
Serv., Tucson, Ariz., Ext. Cir. 108, April 1940, 
W. T. McGeorge.

“Natural Land Divisions o f Santo Cruz 
County, California: Their Utilization and Adap
tation," Agr. Exp. Sta., Berkeley, Calif., Bui. 
638, July 1940, R. Earl Storie.

"Soil Building Practices in the 1940 Agri
cultural Conservation Program," Agr. Ext. 
Serv., Columbus, Ohio, Extension Cir.

"Soil Defense in the Pacific Southwest," 
U. S. D. A., Washington, D. C., Farmers’ Bui. 
1848, Glenn K. Rule and Ralph W. Netter- 
strom.

"Soil Survey, Ulster County, New Yor\," 
U. S. D. A., Washington, D. C., Series 1934, 
No. 22, June 1940, A. T. Sweet and Wilber 
Secor.

"Soil Survey, Uinta County, Wyoming," 
U. S. D. A., Washington, D. C., Series 1934, 
No. 18, April 1940, T. W. Glassey, T. J. 
Dunnewald, and D. M. Stevens.

“Erosion and Related Land Use Conditions 
on the Crooked Cree\ Project Near Indiana, 
Pa.," U. S. D. A., Washington, D. C., Erosion 
Survey No. 16, 1940, J. G. Steele and R. G. 
Mowrey.

"  Wind Erosion and Sand Dune Control, A 
Selected List o f References," U. S. D. A., Wash
ington, D. C., SC Bib. No. 1, June 1940, Ruby 
Wilson Moats.

Crops
Experiments with turf grasses were 

begun by the Ohio Agricultural Experi
ment Station in 1927, with the view of 
solving many of the problems encoun
tered where grass must grow under 
highly artificial and abnormal condi
tions. “Lawn Experiments,” Station 
Bulletin 613, by F. A. Welton and J. C. 
Carroll, sets forth findings to date that 
should be very helpful in establishing 
grass for lawns as well as for parks,
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stadia, golf courses, and other recrea
tional areas.

Under Ohio soil and climatic condi
tions, the number of grasses suitable for 
lawn purposes is limited. Kentucky 
blue grass is more generally grown than 
any other. Chewings fescue is far su
perior to either rough-stalked meadow 
grass or wood meadow grass for use 
under trees. Creeping bent when given 
great care, somewhat more than most 
people can give, can be made to produce 
a beautiful lawn.

Results obtained from allowing the 
clippings to remain on the lawn were 
decidedly positive. The growth of 
grass increased, and the shade of green 
was also greatly intensified. Indications 
are that clippings should be returned 
to new seedings, at least for the early 
years of their development. If clippings 
are left on older lawns, mowings should 
be made with such frequency that the 
refuse will disappear readily. Clippings 
should be removed in any event if a 
moldy condition develops, particularly 
in wet weather.

Chemical analysis of clippings of 
Kentucky blue grass showed the quan
tities of nitrogen, phosphorus, and po
tassium removed annually were consid
erable. In the fertilization of a lawn, 
it is of major importance that the phos
phate deficiency of practically all soils 
in the State be met to promote root 
development. Inasmuch as potash may 
exert a favorable influence on the vigor 
and vitality of the grass by increasing 
its resistance to disease and adverse con
ditions in general, the inclusion of a 
little in most if not all lawn fertilizers 
is recommended. Mixtures as 4-12-4 
and 10-6-4 at 8 to 20 pounds per 1,000 
square feet are advised.

Other information given includes 
time, rate, and method of seeding, lim
ing needs, and pertinent advice on cul
tural practices such as mowing, rolling, 
and watering.

"Rice Production and Riceland Uses in Ar
kansas,” Agr. Ext. Serv., Fayetteville, Ar\., Cir. 
424, June 1940, Charles F. Simmons.

"Possibilities for Cassava Growing in Flo
rida,” St. Dept, o f Agr., Tallahassee, Fla., Bui. 
104, New Series, Aug. 1940, John Moscrip.

",Limes and Lemons in Florida,” St. Dept, o f 
Agr., Tallahassee, Fla., Bui. 102, New Series, 
July 1940.

",Permanent Pastures,” Agr. Exp. Sta., Ex
periment, Ga., Bui. 207, Sept. 1940, R. P. 
Bledsoe and C. E. Sell.

",Flax Production in Georgia,” Agr. Exp. 
Sta., Experiment, Ga., Cir. 123, Oct. 1940, 
R. P. Bledsoe and George D. Thornton.

",Home Garden Hints,” Agr. Ext. Serv., 
Honolulu, Hawaii, Agr. Ext. Cir. 95, Sept. 
1940, Ashley C. Browne.

"A Comparison of Hard Red Winter and 
Hard Red Spring Wheats,” Agr. Exp. Sta., 
Manhattan, Kan., Bui. 289, Jan. 1940, R. K. 
Larmour.

"Growing an Orchard in Kansas," Agr. Exp. 
Sta., Manhattan, Kan., Bui. 290, Jan. 1940, 
R. J. Barnett.

"Annual Report o f the Extension Director for 
the Year Ended December 31,1939,” Agr. Ext. 
Serv., Lexington, Ky., Cir. 348, May 1940, 
T. R. Bryant.

"Pasture Management," Agr. Ext. Serv., Am
herst, Mass., Ext. Leaf. 150, Mar. 1940, Ralph 
W. Donaldson.

"Sugar Beet Culture in Minnesota,” Agr. 
Exp. Sta., University Farm, St. Paul, Minn., 
Bui. 349, June 1940, J. O. Culbertson.

"The Place o f Dairying in Mississippi Agri
culture,” Agr. Exp. Sta., State College, Miss., 
Bui. 343, May 1940, /. S. Moore and W. C. 
Cowsert.

"Annual Report o f Mississippi Extension 
Service, 1939," Agr. Ext. Serv., State College, 
Miss., Ext. Bui. 112, May 1940.

"Lawn Maintenance,” Cornell Univ. Agr. 
Ext. Serv., Ithaca, N. Y., Bui. 430, Mar. 1940, 
Donald J. Bushey.

"Extension Work in South Carolina, 1939, A 
Review of Agricultural Progress,” Agr. Ext. 
Serv., Clem son, S. C., 1940.

"Analysis o f 5-Acre Cotton Demonstration 
Records, Year 1939,” Agr. Ext. Serv., Clemson, 
S. C., Mimeo., Sept. 1940.

"Depth of Plowing and Crop Yields,” Agr. 
Exp. Sta., Brookings, S. Daft., Bui, 344, June 
1940, A. N. Hume.

"Tennessee Supreme Strawberry,” Agr. Exp. 
Sta., Knoxville, Tenn., Cir. 68, Aug. 1940, 
L. A. Fister and Broods D. Drain.

“Tennessee Autumn Red Raspberry,” Agr. 
Exp. Sta., Knoxville, Tenn., Cir. 70, Sept. 
1940, Brooks D. Drain.

"Rose Growing for the Home Gardener,” 
Agr. Exp. Sta., College Station, Texas, Cir. 90, 
Aug. 1940, J. C. Ratsek•

"Twenty-fifth Annual Report o f Cooperative 
Extension Work in Agriculture and Home Eco
nomics, State o f Vermont, for the Year 1939,” 
Agr. Ext. Serv., Burlington, Vt., Ext. Bui. 25, 
June 1940.

"Analytical Index and List o f Publications of 
the Virginia Agricultural Experiment Station 
1888-1938,” Agr. Exp. Sta., Blacksburg, Va., 
1938, Anna Payne Cunningham, Josephine 
Dudley Obenshain, and Le Roy Cagle.
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"Trees for Washington Farms," Agr. Exp. 
Sta., Pullman, Wash., Bui. 159, Feb. 1940, 
John P. Nagle and E. H. Steffen.

"The Feeding Value o f Alfalfa Hay Com
pared with Mixed Hay and Grass Silage as a 
Ration for Dairy Cattle," Agr. Exp. Sta., Pull
man, Wash., Bui. 386, Jan. 1940, R. E. Hodg
son and J. C. Knott.

"Leaf Curl and Mosaic o f Geranium," Agr. 
Exp. Sta., Pullman, Wash., Bui. 390, Sept. 1940, 
Leon K. Jones.

"The Ryegrasses," U. S. D. A., Washington, 
D. C., Leaf. 196, May 1940, H. A. Schoth, and 
M. A. Hein.

"Two New Varieties o f Almond: The Jor- 
danolo and the Harpareil," U. S. D. A., Wash
ington, D. C., Cir. 542, Nov. 1939, Milo N. 
Wood.

"Flax-Fiber Production," U. S. D. A., Wash
ington, D. C., Farmers' Bui. 1728, July 1940, 
B. B. Robinson.

"Pear Growing in the Pacific Coast States," 
U. S. D. A., Washington, D. C., Farmers’ Bui. 
1739, May 1940, C. F. Kinman and J. R. 
Magness.

"Differential Growth Rates in Cotton Varie
ties and Their Response to Seasonal Conditions 
at Greenville, T ex ."  U. S. D. A., Washington,
D. C., Tech. Bui. 710, June 1940, Homer C. 
McNamara, Dalton R. Hooton, and Dow D. 
Porter.

"Report on the Agricultural Experiment Sta
tions, 1939," U. S. D. A., Washington, D. C., 
June 1940, J. T. Jardine and F. D. Fromme.

"Maryland Farm Handbook, 1940, State and 
Federal Agricultural Services," U. S. D. A., 
Washington, D. C., June 1940.

"A Selected Bibliography of North American 
Forestry," Vols. 1 & 11, U. S. D. A., Washing
ton, D. C., Misc. Pub. 364, April & Sept. 1940,
E. N. Munns.

"Descriptions o f Types o f Principal American 
Varieties o f Red Garden Beets," U. S. D. A., 
Washington, D. C., Misc. Pub. 374, April 1940.

Economics

5| In Circular No. 256 of the Agricul
tural Experiment Station, Purdue Uni
versity, entitled “Commercial Fertiliz
ers,” are many interesting facts and 
figures relative to the fertilizer industry 
in Indiana. For instance, in 1939 it is 
reported that the average content of 
plant food (N , P2O5, and K 20 )  per 
ton was 516 lb. The average of all 
fertilizers sold contained 1.9% of nitro
gen, 13.1% of water-soluble and re
verted phosphoric acid, and 9.3% of 
water-soluble potash.

In 1939 the difference between the tag 
sales reported and the tonnage reported 
by the manufacturers is larger than nor

mally expected. From tag sales it was 
estimated that 263,145 tons of commer
cial fertilizers were sold, whereas the 
manufacturers reported only 192,507 
tons. Part of this difference is explained 
by the fact that September of 1939 was 
extremely dry, and fertilizer sales for 
winter wheat were much lighter than 
expected. Furthermore there has been 
an increasing trend toward the usage 
of packages of 100 lb. and less, with the 
result that tonnage estimates from tag 
sales are larger than those reported by 
manufacturers.

During the 1939 season, ammonium 
sulphate was the leading nitrogen salt 
in point of tonnage, muriate of potash 
analyzing 50% K zO was the leading 
potash salt, and superphosphate analyz
ing 20% P20 5 was the leading super
phosphate material. Only 3,892 tons of 
raw rock phosphate were sold. The 
leading phosphate and potash mixtures 
were 0-14-6, 0-12-12, 0-10-10, 0-8-24, 
and the leading complete mixtures were
2-12-6, 2-12-2, 3-12-12, and 2-8-16.

In 1939 a total of 1,546 samples were 
analyzed, of which 1,306 were equal to 
the guarantee in every particular, 1,469 
were equal in value to the guarantee, 
70 were within 10% of the guaranteed 
value, whereas only 7 were not within 
10% of the guaranteed value.

f  The first complete annual summary 
of fertilizer materials and mixtures sold 
in South Carolina has just recently been 
published as a mimeographed release of 
the Clemson Agricultural College, Fer
tilizer Department. The report covers 
the period July 1939 through June 1940. 
A total of 662,920 tons of fertilizers was 
reported, of which 377,590 tons were 
mixed fertilizers, 15,369 tons were cus
tomers’ mixtures, and 269,961 tons were 
materials. The leading mixtures were 
3.8-5, 4-8-4, 3-10-3, 5-7-5, and 4-8-6. A 
long list consisting of 201 grades of 
mixed fertilizers was reported.

The leading fertilizer material in 
point of tonnage was nitrate of soda, 
followed by superphosphate analyzing 
18%, superphosphate analyzing 16%, 
muriate of potash, and kainit.



December 1940 3 3

"Grades of Fertilizer and Material Approved 
to be Sold in the State o f Arkansas, 1940-1941,” 
S/. Dept, o f Revenues, Little Rock, Ar\., Mimeo.

",Flax-Management Practices in Imperial Val
ley, with World Statistics,” Agr. Exp. Sta., 
Berkeley, Calif., Bui. 641, Aug. 1940, Wallace 
Sullivan, H. Lee Lander man, and G. A. Car
penter.

“Cost o f Production and Returns from Pota
toes, Dade County, Seasons 1934-35 to 1939- 
40,” Agr. Ext. Serv., Gainesville, Fla., Potatoes 
AE 5, Oct. 1940, R. H. Howard and C. H. 
Steffani.

“Twenty-five Years o f Illinois Crop Costs 
1913-1937,” Agr. Exp. Sta., Urbana, 111., Bui. 
467, Aug. 1940, R. H. Wilcox and H. C. M. 
Case.

"Importance o f Different Farm Management 
Factors Under Varying Price Conditions in 
'Northwestern Indiana (Type-of-Farming Area 
No. 1),” Agr. Exp. Sta., Lafayette, Ind., Bui. 
452, Aug. 1940, Lynn Robertson.

“Commercial Fertilizers in Kentucky in

1939” Agr. Exp. Sta., Lexington, Ky., Reg. 
Series Bui. 22, June 1940, H. E. Curtis, J. D. 
Turner, H. R. Allen, and Lelah Gault.

“Thirty Years o f Farm Prices and Production 
in Kentucky, & Compilation of Available Sta
tistics,” Agr. Exp. Sta., Lexington, Ky., Bui. 
403, May 1940, A. J. Brown and Dana G. Card.

“Standard Registered Fertilizer Grades for 
Louisiana, 1940-41,” St. Dept, o f Agr. and Im., 
Baton Rouge, La., Mimeo., Aug. 1,1940.

“Mississippi Fertilizer Law, as Amended by 
the Legislature o f 1940,” Agr. Exp. Sta., State 
College, Miss., Dr. W. F. Hand.

“Analyzing Data for Relationships,” Cornell 
Univ. Agr. Exp. Sta., Ithaca, N. Y., Memoir 
231, June 1940, F. A. Harper.

“Sugar Beets in North Dakota,” Agr. Ext. 
Serv., Fargo, N. Dak•» 5p. Cir., May 1940, 
Harry G. Anderson.

“Short-term Credit for Agricultural Produc
tion in South Carolina,” Agr. Exp. Sta., Clem- 
son, S. C., Bui. 327, June 1940, W. T. Ferrier.

New Leaflet Tells Why 
Fruit Trees Fail to Bear

W HEN fruit trees, planted singly 
or in small groups, fail to bear as 

the owner has hoped, he is likely to 
want to know why. Age, species, and 
variety of tree, temperature and mois
ture conditions, distance from other 
trees of the same kind but of a different 
variety as required for cross-pollination, 
fertility of the soil, pruning practices 
followed, and the presence of insect or 
fungus pests—all affect bearing.

To help amateur growers, the Federal 
Bureau of Plant Industry has just pre
pared Leaflet 172, “Why Fruit Trees 
Fail to Bear.” With this leaflet, by 
H. P. Gould, many an owner will be 
able to answer for himself some of his 
questions on nonbearing. If he cannot, 
he will be better prepared to write for 
information, giving in his first letter 
more of the facts the specialist will need 
to form an opinion as to what is wrong 
and the remedy. Leaflet 172 may be ob
tained by writing to the Department of 
Agriculture, Washington, D. C. It is 
not intended for commercial growers.

Mr. Gould finds that one of the com
monest reasons for disappointment is

expecting a crop too soon. Most varie
ties of apples, for example, do not bear 
in the East until 6 or 7 years after 
planting. A few varieties, well cared 
for, may bear in 4 or 5 years. Others 
may need longer. Pears bear at about 
the same age as apples—Kieffer pears 
earlier. Peaches commonly bear by the 
fourth year if weather conditions are 
favorable.

The leaflet explains the effects of se
vere cold which may kill the bud and 
prevent bloom, or may kill only the em
bryo, allowing full bloom but little or 
no fruit. Some fruits are self-fertile and 
isolated trees will bear. Many require 
cross fertilization by bees, and will not 
bear freely unless the owner provides 
branches of a suitable cross pollenizer 
cut and placed in a water container 
hung in the tree. A suitable branch is 
sometimes grafted or “top-worked” into 
a tree to supply pollen.

Moisture supply, pruning, bearing in 
alternate years, fertilization, and other 
conditions affecting bearing are dis
cussed briefly.
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Die Erndhrung der Pflanze, 
Vol. 36, No. 6, June 1940

R e c e n t  I n vestigation s on t h e  A ction  
o f  M agnesia as P la n t  N u t r ie n t

AND ON THE MAGNESIUM CONTENT OF 
V arious S o il s . By O. Engels, Speyer, 
Germany.
A large number of soil samples were 

investigated for their phosphoric acid, 
potash, calcium, and magnesium con
tents, and for reaction. Of these soils, 
about 21% contained little or no mag
nesium, 24% were low in this nutrient, 
and 55% contained higher amounts. 
The calcium : magnesium ratios in the 
soils varied widely. Muck and sandy 
soils were lower than heavier soils in 
magnesium, 45% of the former being 
very low or lacking in magnesium, 
while only 28% of the latter were low. 
Breaking the soils down on the basis of 
acidity, 66% of the acid soils were low 
in magnesium, while 22%  of the neu
tral and alkaline soils were low.

These figures led the author to call 
attention to the importance of main
taining the magnesium content of soils 
by proper use of magnesium-containing 
fertilizers, such as sulphate of potash- 
magnesia, lime, and manure. The de
termination of soil acidity and applica
tion of lime alone to correct it will not 
necessarily take care of the magnesium 
problem. Calcium and magnesium 
each have particular functions to per
form in plant nutrition, and cannot 
substitute for each other. Care there
fore should be taken that sufficient 
amounts of each are present, as well, 
of course, as nitrogen, phosphoric acid, 
and potash.

T h e  A g ric u ltu ra l  P r o blem s of

G r ee c e  (Concluded). By K. Nevros,
Athens, Greece.
In a further consideration of the 

agricultural problems and future of 
Greece ( B e t t e r  C rops w it h  P lant 
F ood, October 1940, p. 35) individual 
crops are briefly discussed. Corn occu
pies about 11% of the total agricultural 
area. Improved varieties and fertiliza
tion practices should be employed to 
increase acre yields of this important 
crop.

Rice now occupies a very small area, 
which in the opinion of the author 
should be increased until the country 
becomes self-sufficient in this crop. 
Soil and climatic conditions are favor
able for this, but irrigation practices 
must become more efficient. This in
creased efficiency would utilize the 
water to better advantage and reduce 
the malaria now prevalent among the 
people in these areas. Tobacco and 
cotton are fairly important, occupying 
four and three per cent of the agricul
tural land respectively. Unsettled world 
markets have adversely affected prices 
of these crops, but improved practices 
and diversification of crops are sug
gested aids to farmers growing them. 
The further development of a domestic 
spinning industry is suggested as an aid 
to cotton farmers. Greece is particu
larly well suited to the growing of vege
tables, especially those for the early mar
ket. Early potatoes can well be grown 
in olive groves, providing additional 
income to the olive growers, and the 
fertilization and cultivation of the po
tatoes are likely to improve the olives.

3 4
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The production of tree fruits and for
age crops needs encouragement through 
education and governmental aid in 
establishing farmers in fruit and live
stock enterprises. The grape industry 
has had to meet severe competition in 
world markets, and prices have been 
held at artificial levels by the govern
ment taking lower grades off the mar
ket. Vineyards should be confined to 
those areas best suited to grape grow
ing. Some areas are probably the best 
in the world for growing Sultana 
grapes, and the culture of this type 
should be increased in these sections, 
with an organization set up to advertise 
and market the produce.

Agricultural credit facilities should 
be improved with government aid. 
The use of such credit facilities for in
creasing fertilizer usage is considered 
important, since fertilizers usually give 
a high return in crop value for the in
vestment. By combining all such means 
of improved production with govern
ment educational and marketing assist
ance, the agriculture of Greece can be 
made an important factor in making a 
strong country, in the opinion of the 
author.

T h e  N ikolaos K a n ello po ulos I n st i
t u t e  OF THE SoCIETE ANNONYME
H e l l e n iq u e  de P roduits e t  E ngrais

C h im iq u e s .

The Nikolaos Kanellopoulos Institute 
for Chemistry and Agriculture at Dra- 
petsona, near Piraeus, was formally 
opened in March 1939, in the presence 
of the Grecian king and cabinet. 
Named after the founder, and belong
ing to the company mentioned in the 
title, the Institute will conduct investi
gations and practical demonstrations in 
the entire field of agriculture and in
dustries related thereto in Greece. A 
large building well-equipped with mod
ern laboratories modeled after those of 
the Lichterfelde Experiment Station of 
the Deutsches Kalisyndikat will pro
vide facilities for a large staff of chem
ists and technologists to carry on re
search on soil fertility, plant pathology, 
entomology, and related fields. Prac

tical field tests and demonstrations will 
be carried on in all parts of Greece by 
a trained staff of agronomists so as to 
help improve the agriculture of Greece.

T h e  A c tio n  o f  t h e  C h lo rid e-C on
ta in in g  P otash  S alts on t h e

G ro w th  o f  V arious W oody P lan ts

in  P o ts. By W. Jessen, School of
Forestry, Miinden, Germany.

Various experiments on the action of 
chloride-containing potash salts on the 
growth of woody plants were not uni
form in results, and many foresters were 
of the opinion that such salts were 
harmful due to increased salt concen
tration in the soil. The author carried 
on investigations designed to throw fur
ther light on the subject, the results of 
which are summarized in this abstract 
of the original article.

Spruce and larch from seed and also 
one-year plants and pine from seed were 
grown in pots with pure sand treated 
with three rates of muriate of potash 
and corresponding rates of sulphate of 
potash, with uniform treatment with 
nitrogen and phosphoric acid. While 
it is difficult to conduct pot tests with 
young trees, the results indicated that 
the lowest potash application in chloride 
form was not at all harmful, although 
the higher rates were unfavorable. 
Since the lowest application was the 
only one which would compare to a 
practical field application, 108 pounds 
KoO per acre, there would appear to 
be no danger from ordinary applica
tion of muriate of potash. The unfa
vorable effects of the higher muriate 
applications appeared to be due to the 
chloride ion, not to salt concentration 
as such, since the corresponding sul
phate applications produced little or no 
damage.

In another experiment using an acid 
soil limed to three levels of acidity, only 
the very high muriate of potash appli
cation produced any injury. The gen
eral conclusion is drawn that with any 
ordinary potash applications, no injury 
from the use of muriate of potash need 
be feared.
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In v e s t ig a t io n s  o n  t h e  A c t io n  o f  N i 

t r o g e n ,  P h o s p h o r ic  A cid , an d  P o t 
a sh  o n  “K e n a f ” (H ib is c u s  c a n n a - 
b in u s ) . By M. l\eda and T. Ina- 
dome, Agricultural Experiment Sta
tion, Kunchuling, Manchu\uo.

In addition to genuine jute from the 
two species Corchorus capsularis and C. 
olitorius of the family Tiliaceae, there 
are a number of fibers called jute which 
are obtained from the East African 
Hibiscus, H. cannabinus, of the mallow 
family. Some of these fibers are called 
Java jute, Madras jute, African jute, 
and in Russia, kenaf or kannaf. 
Throughout this review of the abstract 
of the original article, the fiber will be 
referred to as kenaf. This fiber pos
sesses some advantages over jute, since 
it is less woody and stronger. Experi
ments over several years show that the 
plant is well adapted to conditions in 
Manchukuo, and present plans call for 
greatly increased production in the fu
ture. In this article the authors report 
on water culture experiments to deter
mine the influence of various nutrient 
combinations on the fiber produced.

The work showed that the most nu
trients were absorbed from the com
plete solution, more nitrogen being 
taken up when supplied in the ammo
nium form than when in nitrate form. 
Phosphoric acid absorption seemed to 
be gready influenced by the presence of 
nitrogen. The complete solution pro
duced the longest stems, followed by 
the PK solution, the N K and NP solu
tions falling far behind the first two. 
The PK solution produced the longest 
roots, followed by NK, NP, and NPK 
in order. Studies also were made on 
the fiber. The results in general showed 
that complete fertilizer produced the 
thickest fiber, a lack of phosphorus or 
potassium being much more detrimen
tal than a lack of nitrogen in this re
spect. The PK treatment produced the 
thickest outer section of the cambium, 
followed by NPK and NK; the thickest 
traceae were produced by NPK, NK, 
and PK in order; the greatest number 
of fiber bundles in the first layer by 
NPK, NP, and PK in order; the great

est number of fiber bundle layers, the 
greatest number of fiber cells in a fiber 
bundle, and the greatest thickness of 
the fiber cell walls were produced by 
PK and NPK in order; while the order 
for the diameter of the fiber cell was 
NPK, PK. The author concludes that 
of the three nutrients potash appears to 
exert the greatest influence in the grow
ing of East Indian Hibiscus.

A C r itic a l  A t t it u d e  o f  A g r ic u ltu 
ral C h e m is t r y  and M e d ic in e  on 
t h e  Q u estio n  o f  U sing  B arnyard 
M a n u re  A lo n e  on V eg eta bles . By 
W. Schuphan, Grossbeeren, F. H. 
Dost, and H. Schotola, Leipzig, Ger
many.

In some circles the position is taken 
that vegetables, fruits, and potatoes fer
tilized with manure alone are superior 
in nutritive quality to those that have 
received artificial fertilizers. The ex
periments described in this article were 
designed to obtain factual data on the 
subject. Carrots and tomatoes were 
fertilized with manure alone, complete 
fertilizer alone, manure and fertilizer, 
and compared to unfertilized vege
tables. All treatments increased yields, 
the manure plus complete fertilizer 
yielding a little more than either alone. 
For the nutritive tests, only the vege
tables from the manure alone and ma
nure plus fertilizer plots were utilized. 
In all cases, the carotin in the vegetables 
was somewhat higher when fertilizer 
was added to manure. Calculating the 
extra carotin produced per acre and 
dividing this by the average daily 
amount needed by a man, it was found 
that the fertilizer produced enough 
extra carotin per acre to supply 630 
people with their needs for a day. 
Similar results were obtained with 
carrots.

The vegetables were fed to children 
in a home, careful records being kept 
by attendants who did not know what 
treatments the vegetables had received. 
At the end of a three-months feeding 
period, it was found that the blood 
serum of the children fed the vegetables
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from the plots with manure and ferti
lizer was considerably higher in vita
mins A and C than that of children 
fed vegetables receiving manure alone. 
The former group of children also 
gained more weight than the latter, 
although no material differences in 
skin, fatty tissue, muscle tone, and bony 
system as well as general functioning 
and health of the two groups could be

detected. The actual vitamin content 
of the juices from the two groups of 
vegetables was measured and found to 
be higher in the case of tomato juice 
from the completely fertilized plots, but 
not in the case of the carrot juice. The 
general conclusion is drawn that the 
addition of fertilizer to manure will 
improve the nutritive quality of the 
vegetables being grown.

Land Use and Soil Erosion

BECAUSE of the increasing desire 
of farmers to know how the ero

sion of their land is affected by the way 
they farm, a study has been made of 
100 farms located in four Soil Conserva
tion Service demonstration project areas 
in Ohio.

In reporting upon the findings of this 
study, J. I. Falconer, chairman of the 
rural economics department at Ohio 
State University, reveals the following 
observations favoring the less eroded 
farms over the severely eroded farms:

The less eroded farms had more live
stock and less cash crops than did the 
more severely eroded farms.

They had a larger percentage of 
their land in erosion-resisting crops, 
such as meadow, pasture, and woods.

They had a larger percentage of their 
cultivated crops on the more gentle 
slopes and a smaller percentage on 
steeper slopes.

Rotations containing a larger percent
age of erosion-resisting crops and a 
smaller percentage of clean-cultivated 
crops were used on the less severely 
eroded farms.

Further, lime and fertilizer were used 
on a larger percentage of the crop land 
and also applied heavier per acre.

There was a lower percentage of 
tenancy, a longer period of occupancy 
per tenant, and a longer period of 
ownership per owner on the less eroded

farms than on the more severely eroded 
farms.

A smaller percentage of the less 
eroded farms was mortgaged, and the 
mortgage indebtedness per acre was 
smaller on the less eroded farms.

It was further observed that erosion 
control is closely related to good farm 
practices. For example, a grass cover 
may be ruined by overgrazing, or a 
seeding may fail because of poor seed
bed preparation or untimely seeding. 
Also, erosion reduces crop yields. Crops 
of corn on the less severely eroded farms 
were 25 per cent above those of the 
more severely eroded farms. The less 
severely eroded farms had maintained 
crop yields whereas yields per acre had 
declined on the more severely eroded 
farms.

Furthermore, incomes were 65 per 
cent larger on the less eroded farms. 
Low incomes may be a result of erosion. 
They may also be a contributing cause, 
through preventing the establishment 
of erosion-control measures.

And it was observed that erosion 
affects buildings and living conditions. 
The majority of the buildings on the 
less eroded farms were maintained in 
good condition whereas most of the 
buildings on the more severely eroded 
farms were in poor or only fair condi
tion.—G. E. Ferris, Columbus, Ohio.
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Hydroponics
A Book Review

T H E man who added a new word 
to our vocabulary and has done the 

most to develop hydroponics has now 
written a book on the subject, entitled 
The Complete Guide to Soilless Gar
dening (Prentice-Hall, Inc., New York, 
N. Y., 1940, $2.75). The author is Dr. 
W. F. Gericke, and in the first sentence 
of his introductory chapter he writes, 
“Hydroponics is the art and science of 
growing crops without soil, and its ap
plication.” This simple and concise 
statement sets the style for the whole 
book.

The introductory chapter gives a gen
eral background of hydroponics, tracing 
the use of water culture as a tool in 
research, and showing how the modern 
application differs from its antecedent. 
Following chapters deal with tanks and 
beds, solutions, salts for preparing the 
solutions, water supply, planting, tem
perature, light and air conditions re
quired, brief descriptions of nutrient 
deficiency symptoms, practical points on 
growing individual crops and flowers, 
commercial and home application of 
hydroponics, sand culture, and future 
problems and possibilities.

Dr. Gericke is undoubtedly eminently 
fitted to write a book on soilless culture 
of plants, since he first adapted the use 
of water culture to large scale growing

of plants on a practical basis. He prob
ably has had a greater and wider experi
ence in this field than anyone else. The 
book reflects these qualifications, parti
cularly in those chapters dealing with 
the specific problems concerned with 
the growing of particular crops and 
flowers. The suggestions and hints he 
gives should spare the would-be grower 
much trouble and disappointment.

As is to be expected from one in the 
author’s relationship to the subject about 
which he is writing, he earnestly be
lieves in the importance and future of 
hydroponics. By reason of his scientific 
background and training, however, he 
is conservative in his claims and state
ments. He points out the practical 
limitations of growing plants without 
soil, but also shows intriguing possi
bilities, not only in obtaining remark
able yields of crops, but in influencing 
the quality and composition of the crop 
to a much greater extent than is prac
ticable or possible in the field. Dr. 
Gericke certainly postpones almost in
definitely the time when the Malthusian 
theory need become operative, in so far 
as food supply is concerned.

The book can be recommended to all 
interested in hydroponics as a hobby, 
as a field of research, or as a commercial 
venture.

Mowing Weeds Aids Grass
Mowing weeds and removing brush 

and other tall vegetation encourages the 
spread of more beneficial grasses, clover, 
and lespedeza, eliminates the competi
tion for moisture and plant food, and 
results in a turf more resistant to soil 
erosion, the Soil Conservation Service

has found. In the past 2 years mowing 
has been extended over more than 100,- 
000 previously unmowed acres of grass
land on Soil Conservation Service ero
sion control areas. Fairly high mowing 
—from 4 to 6 inches when weeds are 
about in full bloom—is recommended.
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Onions!
(From page 15)

This year the operations on his muck 
lands included 18 acres of onions, 52 
acres of potatoes, 40 acres of corn, and 
3 acres of Chinese cabbage, beets, cab
bage, carrots, and tulip bulbs.

The field in which all these onions 
were grown is a deep, well-drained, acid 
muck soil. Last year it was planted in 
potatoes, fertilized with 500 pounds of
0-10-25, and produced 300 bushels per 
acre.

About the middle of April, this year, 
the field had 900 pounds of 0-10-25 
broadcast on it. It was then disked 
twice, harrowed, cultipacked, and 
dragged with a board float to level the 
ground. On April 24 the onions were 
planted with a hand seeder, putting in 
3 pounds per acre, 1 inch deep, with 14 
inches between rows. The field was 
wheel-hoed four times, hand weeded 
four times, and gone over with a hand 
rotary weeder, or barker, twice.

In September when the onions were 
pulled, the yield was checked by County 
Agent M. J. Huxley of Fulton County. 
Official grading was done by J. E. Dick-

W hitney Gast-^“ S tate  M uck Crops C ham pion, 
S ta te  O nion  C ham pion, th ree  tim es S ta te  P o ta to  
C ham pion, and fo r  1 9 4 0 ,  th e  grow er o f  th e  
h igh est yield  o f  U . S . No. 1 O nions ev er re 

cord ed  in  In d ian a .

erson, State-Federal Inspector of the 
U. S. Department of Agriculture.

Making Pastures Pay
(From page 14)

3—Establishing broad level terraces or 
strips over which a mower will pass. 
They hold the water and are clipped 
with economy and satisfaction.

4—Top-dressing the pastures with 
lime when required, and fertilizers 
adapted for the purpose and in 
proper amounts. Stable manure is 
useful but usually gives greater re
turns on crop land.

5—Controlling grazing at all times, 
neither overgrazing nor undergraz
ing for best returns.

It should not be expected that the 
full measure of returns from these

practices will be attained the first year. 
It will be noted that the cash invest
ment required is very small indeed. 
The principal requirements are careful 
planning, considerable initiative, and 
a lot of hard work.

Speaking of work on pastures brings 
to mind a meeting some years ago with 
a new speaker who was extolling the 
wondrous beauty of the farms in the 
rolling countryside. The fields of wav
ing golden grain, with the undulating 
pastures of darkest green, dotted here 
and there with thrifty, well-bred live
stock, led him to such heights of ex
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ultation that he paused and inquired, 
“Do you realize the source of such 
grandeur as this?” Having grown to 
manhood amid such scenes, and having 
toiled long hours in the summer sun 
and wintry breeze to make them pos
sible, we could not but add when our 
turn came, “Yes, it took a good deal of 
hard work and considerable fertilizer to 
do such a magnificent job.”

One of the most troublesome ques
tions in renovating old pastures is how 
to do it effectively and completely with
out breaking the sod or reducing its 
grazing value at the same time during 
the first year. That is difficult to do, 
as the young plants must be protected 
from overgrazing as well as under
grazing. The first rule is to take care 
of the legumes, and they will help take 
care of the grasses. The legumes fur
nish nitrogen and organic matter, 
while the grasses shade the ground 
and protect the young legume plants.

Remember that white clover or 
lespedeza added to a grass sod, fer
tilized and properly protected, will at 
least double the carrying capacity of 
the pasture and oftentimes treble it, 
not for one year but for many years. 
The legume pasture is more succulent, 
is higher in protein, contains more es
sential minerals and vitamins, and 
when grazed by milk cows improves 
the color and quality of the milk.

White clover and lespedeza may be 
established in old pastures without 
plowing the slopes or destroying the 
grasses, either by harrowing with a 
spike tooth or disk harrow set so as 
not to loosen the sod completely. 
Fertilizer and lime should be applied, 
preferably at the same time, to be sure 
that they are not overlooked. Grazing 
is withheld until plants are well estab
lished, which with spring seeding 
means about August 1 in most seasons. 
A mowing machine is necessary to do 
a good job of holding the weeds in 
check.

Before we knew as much about pas
tures as we do today, the common prac
tice was to use a “shotgun mixture”

made up of a number of grasses and 
legumes, both for seeding new pas
tures and reseeding old ones. The 
principal value of a mixture was, of 
course, that with the usual variation 
of soil, moisture, and other conditions, 
and not knowing the quality or adapta
bility of the many new grasses or le
gumes, somewhat better results in ob
taining a stand were assured. Then 
too, it was generally known that a 
mixed legume and grass pasture is 
more palatable, comes earlier in the 
spring, furnishes more grazing during 
dry weather, and also in the fall.

The Leading Pasture Legume
White clover easily takes first rank 

as the leading pasture legume, with 
lespedeza predominating on lighter 
soils in the Southeast. There are a 
number of varieties and selections used, 
but in general it thrives best on good 
soil, rich in minerals and humus, and 
where there is considerable moisture. 
White clover is a surface feeder and 
subject to climatic adversity. As a 
grazing crop it is just about ideal, in 
that stocking it rather heavily at its 
best holds it in check and at the same 
time assures its survival. In the Brit
ish Isles a pasture well stocked with 
white clover is given a 50 per cent 
higher rating or value than one without.

During the twenties when the late 
J. R. Ricks, Dean and Director of the 
Mississippi State Agricultural College 
and Experiment Station, was helping us 
in an effort to make the South pasture 
conscious, he told me as we were going 
over the good pastures there, which are 
on the edge of the good grass region 
sometimes spoken of as the Prairie or 
Black Belt, “Twenty-five years ago when 
we began to build these pastures, we 
did not know as much about the adapta
bility of certain grasses and legumes as 
we do now. As a result we have at dif
ferent times added most of the many 
which were thought to be useful.”

It was interesting to note that while 
many other grasses and legumes had 
come and gone, there were about a 
half dozen that always furnished the
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bulk of the grazing throughout the 
year. These were, in the order of 
their appearance, rye grass, hop clover, 
white clover, Dallis grass, Bermuda 
grass, and lespedeza.

In the light of the experiences of 
recent years, the need for simple pas
ture mixtures is very apparent. The 
time should not be far off when we 
can, and in fact do today for most 
localities, select the few grasses and 
legumes that give greatest returns when 
making pasture investments. From 
others yet to come no doubt will be 
some that will lengthen the spring and 
fall grazing season, give greater carry
ing capacity throughout the summer 
without suffering from climatic adver
sity, and whose appearance at the de
sired time may be depended upon.

Good Management Important
Many times pastures are improved by 

including a number of the clovers and 
alfalfa, as well as such grasses as or
chard grass, red top, and many others. 
It takes good management to hold the 
desirable grasses and legumes and elim
inate the less desirable kinds. It is well 
known by stockmen that continuous or 
overgrazing soon kills out such grasses 
as orchard grass, red top, timothy, John
son grass, and others, leaving in the 
more humid regions such persistent 
ones as blue grass, Bermuda grass, car
pet grass, and Dallis grass. Kentucky 
blue grass in the regions to which it is 
adapted is to a good sod in America 
what perennial rye grass is to the pas
tures of Europe.

Farmers who sell crops know that 
they remove from the soil and take 
from the farm annually the amounts of 
nitrogen, phosphates, and potash which 
the crops contain. There are but few 
farmers who do not also know that 
when selling meat animals or work 
stock or dairy products, they remove 
much less than when selling the crops 
direct.

A ton of beef, pork, lamb, or work 
stock removes on the average annually 
from the soil the equivalent of about 
$12.50 worth of fertility. Expressed

another way, if the pasture produces 
100 pounds of beef per acre annually, 
it would be necessary to apply at least 
275 pounds of superphosphate and 250 
pounds of muriate of potash every 
5 years to maintain the plant nutrients 
in the soil. At current prices this 
would represent an annual investment 
per acre of not more than $1.50.

When selling whole milk and veal 
calves, the drain on the pasture is even 
greater than selling meat animals 
alone. A good milk cow producing 
at least 5,000 pounds of milk would 
remove during the year the equivalent 
of at least 125 pounds of nitrate of 
soda, 50 pounds of superphosphate, 
and nearly as much muriate of potash 
and limestone.

In general it may be said that sick or 
undernourished pastures are like poorly 
fed animals; before they will thrive 
they must have more feed and care. 
When a pasture is smothered by weeds, 
has a scanty, grub-infested sod, and 
where there is a known deficiency of 
plant nutrients, it is in great need of 
help.

In applying fertilizers to pastures 
there are some well-established prin
ciples to be remembered, if the greatest 
return on the fertilizer investment is 
to be obtained:
1—It pays to top-dress or apply ferti

lizers on the best soils first.
2—Application should be made 2 to 8 

weeks before grazing is to begin, 
depending upon the kind and 
amount, if any, of the nitrogen 
carrier used.

3—Enough fertilizer should be applied 
to bring full returns on the invest
ment. As a rule 500 to 600 pounds 
of a 4-8-8 or equivalent to start is 
sufficient. On land heavily stocked 
or grazed, more nitrogen will be 
required.

4— The area should be fenced so as to 
control grazing, care being taken to 
avoid both over and undergrazing 
at certain periods, and never until 
the plants from the new seeding 
have become established.
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5—Lime may be added at the rate of 
1 to 2 tons per acre, if required. 
Ordinarily fertilizer is applied first, 
and the increased profits more than 
pay for the lime.

6—Pasture fertilization usually in
creases the amount of pasture early 
in the spring and during the late 
fall months. Pasturage during the 
dry months of the year is attained 
largely by the introduction of 
grasses and legumes adapted to 
the purpose for any particular re
gion, and more certainly by forage 
crops grown especially for the pur
pose.

7—Best results are usually obtained 
when nitrogen fertilizers are applied 
annually, and the potash and super
phosphate every third year. On the 
average when fully stocked, every 
$ 1.00 invested in fertilizer when 
applied to pasture on good land has 
given in return $1.50, or increases 
varying from 50 to 200 per cent on 
the investment.

8—Good results may sometimes be ob
tained by applying a complete fer
tilizer alone as a top-dressing to a 
run-down, unproductive pasture 
without reseeding or taking any of 
the other steps for improving it. 
Desirable legumes will begin to ap
pear and the less desirable ones 
gradually disappear. To encourage 
white clover, potash and superphos
phates should be applied and close 
grazing, but never overgrazing, 
should be practiced to keep the 
grasses from shading and crowding 
or smothering it out.

In fertilizing pastures, whether 
newly seeded or established or old pas
tures, it is important to give due con
sideration to the principal plant nutri
ents, whether they are applied sep
arately or as a balanced complete fer
tilizer. The 4-8-8 furnishes enough 
nitrogen to make the grasses “jump,” 
so that they shade the legumes until

they become established and begin to 
feed the grasses. The results from 
superphosphate and potash are usually 
much slower. Oftentimes the full re
turns do not begin to be received until 
the second and sometimes the third 
year.

One of the principal purposes and 
values of the potash is to insure and 
maintain a good stand of white clover 
and some of the other legumes. Potash 
is known to be needed on low bottom 
land, mucks, and dark colored sandy 
and clay loams. While each of the 
plant nutrients has special qualities 
of adaptation and use to recommend it, 
in many places it has been established 
that a well-balanced complete fertilizer 
gives better returns than any one of 
them used alone.

Proper Fertilization Pays
Stockmen know that it pays them to 

feed to their animals rations which are 
properly balanced, for economy, effi
ciency, and all-round more satisfac
tory results. If for any reason addi
tional feed is needed, possibly a protein 
supplement to supply a balanced ration, 
they have no hesitancy in investing 
$ 1.00, knowing that at least that much 
and more will be received in return.

The same results may be expected 
from $1.00 invested in a well-balanced 
fertilizer when directions for its use, 
along with other measures indicated, 
are followed. It should be remembered 
in this connection that an inadequate 
fertilizer treatment may not and often 
does not pay. This will be easily under
stood, for it is attempting to do with a 
little “dab” of fertilizer what has taken 
25, 50, or even more years of continuous 
grazing to remove. Proper fertilization 
of pastures, whether new or old, in
creases carrying capacity two to three
fold; doubles the pasture yield, many 
times trebles it; and greatly improves 
the quality of the pasture throughout 
the grazing season.
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Podzols and Potash
(From page 8)

the subject. From theoretical considera
tions it might be expected that the lake- 
laid and marine soils such as Hudson, 
Orono, and Suffield would respond as 
much, if not more, to phosphoric acid 
than to potash. This might be true, 
also, of some of the soils with heavy or 
tight sub-soils, such as the Paxton and 
Woodbridge series. But by and large, 
the upland podzols and podzolic soils 
of New England are deficient in avail

able bases, and that means potash as 
well as some others.

In some sections of New England the 
farmers have discovered the particular 
need for potash by cut-and-try methods, 
and it is of interest to note that fertilizer 
formulas for New England average 
much higher in potash than they did 20 
to 25 years ago. Such grades as 5-10-10,
4-8-10, 10-10-10, and 0-20-20 are much 
more common than they have ever been 
in New England.

Fertilizer in Relation to Disease in Roses
(From page 22)

striking in 1936, when the plants were 
all young and when other factors that 
may influence the amount of injury 
were absent or unobserved. Table 1 
shows the differences in the amount of 
late spring frost injury in that year. 
The figures represent averages of two 
plots per treatment for each of the 
two varieties.

Considering the inherent differences 
between varieties as well as variations 
that may be expected under ordinary 
field conditions, the table shows fairly 
close agreement on a number of points. 
In fact, the only marked discrepancy 
between the varieties is in reaction to 
the complete fertilizer mixture without 
peat moss mulch, Edith Nellie Perkins 
showing considerably more injured and 
killed plants on these plots than Betty 
Uprichard.

So far as barnyard manure is con
cerned, there can be little doubt that 
it was responsible for much of the in
jury and death of plants in both va
rieties. This may be ascribed to two 
factors, first, the unbalanced nutrients 
with an excess of nitrogen compared 
with phosphate and potash, making 
for succulent and very tender growth;

and second, the mulching effect of the 
manure, warding off cold and stimu
lating the plants into an early growth.

The influence of complete fertilizer 
mixture without organic mulch varied 
widely between the varieties. On Edith 
Nellie Perkins it seemed to be respon
sible for the greater injury than on 
unfertilized plots, while on Betty Up
richard there is a suggestion that it 
lessened the amount of injury found on 
the unfertilized checks. The differ
ence noted may be due either to un
recognized factors or to difference in 
behavior of the two varieties. Under 
dormant conditions, the writer has 
found that Edith Nellie Perkins is less 
hardy than Betty Uprichard, so that 
the former usually shows more wood 
killed by winter freezes than the lat
ter. On the other hand, Betty Uprich
ard breaks its dormancy earlier than 
Edith Nellie Perkins and is more sus
ceptible to injury from late spring 
frosts. It is possible that the addition 
of a fertilizer rich in potash either re
tards the breaking of dormancy in va
rieties that start very early growth or 
changes the osmotic relationships in 
the new growth sufficiently so that it
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becomes less vulnerable to spring 
frosts.

If the use of a fertilizer mixture con
taining adequate amounts of soluble 
potash makes for a prolonging of dor
mancy or higher osmotic pressures in 
new spring growth, it should be val
uable on various fruit crops as well as 
on ornamentals that frequently are sub
ject to spring frost injury, particularly 
in the South.

The great amount of injury on plots 
receiving the complete fertilizer mix
ture with peat moss mulch can be at
tributed to the mulching effect of peat 
moss. This material was heaped 
around the base of the plants and with-

Muscadine Grapes
(From

margins of the leaf and finally involves 
the entire leaf. The latter type seems 
to be the forerunner of scorch (Fig. 2) 
and has been controlled by the applica
tion of potash fertilizers. It appears 
somewhat earlier in the season than the 
interveinal type of chlorosis, and since 
it is controlled by applications of pot
ash, it accounts for the apparent con
trol of chlorosis during midsummer. 
Potash seems to delay the appearance 
of the interveinal type of chlorosis, but 
has not controlled it on any vine. Leaf 
scorch has not only been eliminated in 
treated plots, but the vines have made 
more vigorous growth, and the foliage 
has a better color and general appear
ance, even before leaf scorch or mar
ginal chlorosis either appears on the 
check plot.

It is realized that some muscadine 
varieties may be more susceptible to 
leaf scorch than others, and that this is 
a variety collection. In this vineyard, 
however, this trouble was scattered over 
the entire area when differential treat
ments were started. Response has been 
observed in all varieties appearing in 
the potash plots, and the Scuppernong 
appearing in all plots has reacted as

out much doubt stimulated the plants 
of both varieties into a very early and 
tender growth. Under these condi
tions, the hardening effect of potash is 
apparently vitiated by the presence of 
the mulch.

The experiments as a whole indicate 
that barnyard manure, when used as a 
thick mulch as it frequendy is, is a 
very unsafe fertilizer for roses, espe
cially when it is present during the 
winter and early spring. The experi
ments also indicate that peat moss, and 
presumably other organic materials, 
utilized as a mulch in that period, will 
likewise predispose the plants to in
jury from late spring frosts.

Respond to Potash
page 9)

F ig . 2 .— M uscadine leaves show ing varying de
grees o f  sco rch  com pared w ith a norm al le a f 
(u p p e r l e f t ) .  L e a f sco rch , such as th is , and 
m arginal ch loro sis  have responded to  potash 

fe rtilisa tio n .

the vineyard as a whole. All potash 
plots have shown marked improve
ments, while the nitrate plots have been 
continually getting worse. This is 
easily seen when we note that 14 out of 
50 vines were affected in 1939, and 25 
out of 46 in 1940. Four vines died in 
the check plots during the past year, 
and three of these showed severe leaf 
scorch in 1939.
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(From page 20 )

an insect after the pollen, as well as the 
nectar of the bloom, and the only way 
it could get the pollen was to trip the 
flower. Other insects wanted only the 
nectar that they could get without 
tripping.”

The convicted perpetrator of the 
tripping act is variously called ground 
bee, solitary bee, and leaf cutter. His 
scientific official name is Megachile. 
There are several species, and probably 
other allied genera, but the address of 
all is the ground. Other species of leaf- 
cutter bees live in hollow stems and 
other places, but observation has not 
continued long enough to know whether 
or not they too trip alfalfa blooms.

As in other detective stories we read 
a page or two to dispose of minor char
acters and explain misinterpreted clues. 
Those interested only in the plot may 
stop here, but those interested more in 
alfalfa seed may read on.

Farmers have long noticed some 
things about the crop—that it makes 
more dependable seed yields under cer
tain conditions:

a. An alkaline soil or a heavy clay.
b. Thin stands.
c. A water table 6 to 10 feet deep, far 

enough down so that the surface is dry 
and hard.

d. Continuously sunny weather; a 
storm or cloudy period stops seed setting 
completely.

e. A field surrounded by barren land, 
such as alkali flats.

f. Non-irrigated land, or that need
ing but one early spring irrigation.

The above qualifications did not make 
much sense before, but they fall into 
a pattern now, because all of those 
things are favorable to the life and 
work of ground bees. They like a 
hard, dry soil, because their tunnels 
remain intact. They dislike irrigation 
water because it ruins their tunnels and 
may drown their larvae. They work

only in warm sunny weather. Fields 
bloom more heavily if they have an 
adequate water supply, but one far 
enough below the surface to discourage 
too much vegetative growth. When 
new growth starts, the blooming of 
old growth tends to stop. The bees 
prefer to work in stands thin enough 
so that they can reach the blooms 
easily.

I naturally asked Dr. Tysdal, “Why 
weren’t these bees observed before?”

Accurate Data Delayed
His reply was partly speculative, of 

course. “Maybe it is because they fly 
with a darting motion and are so swift 
that they are nearly invisible in the 
air. One seldom catches them in a net 
by sweeping the field, because they can 
avoid being caught. It is also true that 
some people have observed them. A. E. 
McClymonds of Idaho reported in 1926 
that they were good pollenizers. As 
early as 1914 Department of Agricul
ture workers Piper, Evans, McKee, and 
Morse called attention to them. An old 
seed grower in Arizona said, ‘The 
neighbors call ’em mud daubers, but 
they look like gold diggers to me.’

“Others have noted them but they 
were called off from the trail by the 
occasional plants that would set seed by 
automatic tripping. And probably, as 
is the case with bumblebees and 
weather, no one could think of any
thing to do about them.”

To my query as to what can be done 
about them, Dr. Tysdal said, “I am 
not an entomologist, so I don’t know. 
It might help to create around fields 
areas of bare, hard ground to simulate 
the alkali they seem to love. But there 
is one thing anyone can do—if he finds 
a place where the bees have numerous 
tunnels, he can fence that spot to pre
vent molestation by livestock or de
struction by farm implements. And if 
on irrigated land, he can dike it to keep 
the water off.”
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It must not be assumed by anyone 
that the bees are the whole story. For 
example, one may have ground bees all 
over the place but fail to get seed in the 
bag due to detrimental insects, espe
cially lygus bugs.

Alfalfa blooms more profusely in 
some places than in others. Extreme 
vegetative growth tends to reduce 
bloom. A frost at the wrong time or 
a drought may ruin fine seed prospects. 
There are dozens of other factors, but 
my observations follow those of Dr. 
Tysdal. One may have ground bees 
and no seed, but one seldom has seed 
and no ground bees.

It remains to be seen what growers 
and scientists can do to make attrac
tive homes for the bees. Perhaps noth
ing can be done, but effort can at least 
be diverted away from so many blind

alleys. The finger of suspicion of flower 
tripping may no longer be pointed at 
other more unworthy characters, and 
thousands of western farmers may aban
don a whole page full of tricks to make 
the flowers trip.

Now open for discussion is the ques
tion of why the bees prefer certain fields 
in a community. Perhaps some un
known soil and moisture conditions 
make flowers in some fields easier to 
trip than the neighbor’s flowers, and 
the pollen-seeking bees tend to con
gregate in those fields where their job 
is easier. Like the chance to board 
the pretty new school teacher, it may 
now become a race between neigh
bors to furnish room and board for 
all the ground bees in the neighbor
hood—if anyone can figure exactly how 
to do it.

W ilt Resistance o f the New Cottons
(From page 16)

cent of potash in the fertilizer. There
fore, to provide optimum conditions for 
testing for wilt resistance, an unbalanced 
fertilizer was used in this test.

The total wilt infection, including 
plants infected and killed, and final 
stand counts were recorded on August 
3 or 106 days following planting. At 
this time the plants of most of the varie
ties were approaching maturity with 
bolls beginning to open in some in
stances. After completion of the stand 
and infection records, the plots were 
harvested on September 19 and October 
5 respectively. These data are pre
sented graphically in the accompanying 
chart.

The outstanding wilt-resistant cot
tons in the 1939 test were, in the order 
named, Delfos 925-425, Dixie Triumph
06-366, Deltapine 12, Dixie Triumph 85, 
Dixie Triumph 62 x D. & P. L. 10-44- 
531-62, and Miller 610. The infection 
ranged from 0.4 per cent for the highly 
resistant Delfos to 87 per cent for the 
highly susceptible Half and Half. The

position of the leading wilt-resistant 
varieties as to yield were Deltapine 12, 
Dixie Triumph 62 x D. & P. L. 10-44- 
531-62, Dixie Triumph 06-366, Miller 
610, Delfos 925-425, and Dixie Triumph 
85. It is believed that with a more 
favorable season the rank in yield of 
several of the resistant varieties per
haps would have been changed.

Stoneville 3-68, notwithstanding its 
moderate susceptibility to the disease 
(total wilt 25.5 per cent), ranked third 
in yield of seed cotton. Such behavior, 
however, has been observed previously 
with other moderately susceptible but 
productive varieties. Usually, however, 
in the case of many varieties when the 
wilt infection reaches 25 or 30 per cent, 
many plants are killed, thus lowering 
the yield significantly.

Seed stocks of some of the strains in
cluded in this study have been increased 
and are now available for planting in 
wilt-infested districts. Inquiry should 
be made to the Louisiana Agricultural 
Experiment Station.
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Gifts and Gumption
(From page 5)

ing sound and free government. In
cidentally you may have noticed that 
some of the dirty spots in civic corrup
tion failed to exert their sinister meth
ods with old-time indifference to pub
lic welfare. Some of the racketeering 
bosses got themselves a set-back at the 
polls. Whatever your private opinions 
have been on purely partisan lines one 
way or another, you rejoice with all of 
us over this noteworthy proof that, 
once aroused, the Middle Class of Amer
ica knows its onions.

I CAN recall some twenty years ago 
when the women folks began to agi

tate for the suffrage, and their opponents 
claimed it would “soil” the poor dar
lings to enter a voting precinct. That 
might have been true enough in some 
localities, but anyway the women and 
their crusaders replied that on the con
trary they were handy wielders of mops 
and might be able to fumigate the polls 
and soap up the ward heelers. So after 
the pros and cons had been said and 
the fighting was over, the majority of 
males agreed to the issue and granted 
women the vote on the strength of their 
known powers as sanitation experts. It 
was felt that women would calm down 
the turbulence of the political machines 
at least and maybe scrub them into self- 
respect.

BU T much to my dismay and disap
pointment, little happened on the 

whole to rid the country of its worst dens 
of political indecency and crime. Maybe 
it was too much to expect the women to 
do it in a couple of decades, and per
haps this latest evidence we have had of 
a rising sense of public responsibility 
traces to the feminine leaders in our 
midst. I hope so, because the women of 
the Middle Class have bossed the coun
try in styles, buying habits, and living

quarters so long and eminently well 
that fresh proof of their determination 
need not be surprising.

If they have really begun, therefore, 
to mop up the fly-specked sections of 
our hastily conceived democratic proc
esses and rearrange the furniture so it 
will be more respectable, it’s our job 
to stand with them. But to swat those 
spiders of corruption once every two or 
four years is not careful housecleaning, 
and we citizens ought to uphold the 
right arms of men we elect and aid them 
while in office as long as we have hol
lered so loud to put them there. It’s 
kind of unfair to hang wreaths around 
a guys campaign picture, and then let 
him scramble around to get a toe-hold 
on his job all by himself, especially if 
the cards are stacked against him when 
he sits in the game. If that’s our way 
of making statesmen, it won’t work.

FOR example, you and I become 
superheated over issues in the au

tumn as election approaches, and after 
it is over we say grace and hang up 
our socks, leaving the dirty work for 
the hired men. Is that any way to cele
brate Christmas?

Another dangerous element in pub
lic life today which seems to be abhor
rent to underlying Middle Class prin
ciples is groupistic demagoguery and 
legislation through stiff-arm pressure 
mobs. I claim it is against Middle 
Class doctrine, because your average 
person in this stratum of our society 
hates class differences and tries to think 
of America as one collective unit of 
patriots. Bedrocked in the area be
tween the Appalachians and the Rockies 
is a territory with more equality and 
democracy in social intercourse than in 
any similar place in the world today. 
Maybe this trait sprang from the pio
neer movers of the heroic West and 
their descendants who founded the
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towns and cities of the great middle 
basin. It may not be a racial trait so 
much as one which comes from en
vironment, but anyhow it is a dominant 
one, perhaps less so in the South or Pa
cific slope or the Eastern Seaboard.

Unlike the English or other Euro
peans, our Middle Class as a rule also 
hates to be mollycoddled or subjected 
to petty personal services from butlers 
or flunkeys. This is part again of the 
same trait, a stubborn resistance to class 
consciousness. Now I argue that this 
is a fine example of the right thing 
both for a Christmas epic and a dem
ocratic principle. In the long run we 
are not going to stand for continual 
threats from wild-eyed and selfish pres
sure groups, no matter if they mix in a 
few charming ladies for bait.

AND when we once start chipping off 
L the pressure groups and giving our 

lawmakers some freedom and some time 
to think things through unmolested by 
floods or copy-cat telegrams or button
holing robots, then we shall open new 
doors to real constructive citizenship.

But now bear this in mind, that in
stead of a strong class distinction that 
leads to Marxism, we have here in our 
country a rather solid social instinct 
which makes us proud to be part of a 
good town or happy over achievements 
in arts, letters, and science, or gives us 
cause to brag about fine highways, ex
cellent schools, or sturdy athletic teams. 
This is something that draws us to
gether in work and play and makes for 
loyalty, engendered by a common pride 
and a communal ownership.

Some say it is the seed of coopera
tion, some call it civic and State glory, 
but whatever it is, it is something tan
gible and cheering—it has within it no 
little of the theme of brotherhood. 
This is because we are proud of our
selves and also proud of those with 
whom we work and associate. I argue 
that here we have right in our midst 
as a foremost American trait the essence 
of practical Christian virtue. We not 
only tolerate each other but we “egg”

each other on to perform more marvels 
and do it solely for the happiness and 
welfare of the community.

You are doing it every day and so am 
I, praising some good deed or some fine 
scholarship or some constructive per
formance, each of which contributes ô 
the building of social values in Amer
ica. Now tell me if this lacks the germ 
of Christian democracy, or am I a dub?

This makes me cheerful, because I 
believe the Middle Class with its domi
nance in functioning and planning is 
the class which will give us that revolu
tion we are expecting. We of that class 
are against class distinction but strong 
for social welfare as a whole. That is to 
say, we have collective ideals all right, 
but not in the narrow or red-hued 
sense that demoralizes and destroys.

Far be it from me to get into any 
mess of metaphysical argument with 
men wise to all those weighty arts, or 
to tread on the corns of some political 
scientist. I have my own humble 
hunches that tickle my own vanity, and 
I am just trying them out on you, 
thinking that no better time exists to 
do it than on a Christmas following an 
epochal vote round-up.

HEREFORE it strikes me that 
being present is more important 

than giving presents this holiday. We 
are present in a period of vital change, 
and as members of the real elite or rul
ing sections of our society, it is our cue 
to have faith and not falter.

Moreover it is a fine time to stop call
ing names and getting revenge—not 
just because it isn’t seemly to slam and 
swat at Christmas, but because we have 
a delicate mechanism to keep running 
all year round. It is a high-geared, well- 
oiled piece of human machinery of 
many parts and many powers; and if 
we can’t all be engineers and drafts
men, we can at least refrain from toss
ing in monkey-wrenches.

And with this last piece of advice and 
with the usual holly-hung reminders of 
the Christian season, I leave you to do 
your darndest for Democracy.



f * *  C L  j k u r  

4  W M n n U & m

T im e ’s A w a stin g

First little bird: “Hoo’s that sitting on 
the park bench below us?”

Second little bird: “That’s the guy 
who fired buckshot at us the other day.” 

Third little bird: “Well, wot are we 
waitin’ for?”

Overheard at a railway station the 
other day: A colored woman walked up 
to the ticket agent and said: “I wants 
two round-trip tickets to Central City 
and I wants one of ’em to be marked 
‘corpse.’ ” The astonished agent asked 
if she did not want just a one-way ticket 
marked “corpse.” Her reply was: “No 
sah, I ’m taking my dead husband down 
there so his folks can see he’s dead an’ 
I’m going to bring him back yere and 
bury him ’cause I don’t want ’at bunch 
cornin’ down yere and eatin’ offen me 
for three days.”

No A d v e r tise m en t

“The clothes my tailor makes last for 
years. Look at that blue serge suit of 
mine. There’s an example.”

“Yes, a shining example.”

He: “Do you believe in love at first 
sight?”

She: “Well, it saves a lot of time.”

Hubby (at silver wedding): “Well, 
dear, the years have flitted by, and I 
haven’t deceived you yet, have I? ” 

Wife: “No, John, but goodness knows 
you’ve tried hard enough!”

Willie, the Village Nitwit, contracted 
a bad case of acid mouth and was taken 
to the doctor for examination and 
treatment.

“In order to find out what’s ailing 
you, I need a sample of your saliva,” 
said the doctor.

“I ain’t got one any more,” said 
Willie, “lost it.”

“You don’t understand me,” said the 
doc. “I want you to expectorate.”

“I can’t do nothin’ like that,” said 
Willie, “I ain’t no athlete.”

“No! No!” explained the doctor, “all 
I want you to do is to spit—spit in that 
bottle on my desk.”

“Huh?” queried Willie in amaze
ment, “from here?”

M o th er  L ove

“Yes,” said his proud mother, “John 
is such a good boy, and so fond of dumb 
animals. Why only last night I heard 
him say in his sleep, ‘Feed the kitty, 
feed the kitty.’ ”

Beneath this stone lies Murphy 
They buried him today;

He lived the life of Riley— 
While Riley was away.

“Mose, you ought to come to chu’ch 
Sunday and heah de new pastah pray!” 

“Mebbe Ah will; does he do a good 
job?”

“Good job! Why dat man asks de 
Lawd foh things Ah didn’t even know 
He had!”
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FERTILIZER AVAILABLE

v v E a r e  n o w  p r e p a r e d  t o  LOAN without charge to agricultural 
colleges and experiment stations, county agricultural agents, voca
tional teachers, responsible farm organizations and members of the 
fertilizer trade, several films bearing on the proper use of fertilizers, 
particularly potash. Anyone interested in showing these films should 
direct their requests to our Washington office.

Potash in Southern Agriculture
Covers fertilization and potash de
ficiency symptoms of cotton, tobacco, 
and corn in the various States of the 
South. Depicts experimental work now 
in progress at several Experiment Sta
tions, also crops in the field, fertilizer 
placement work, and scenes in a fer
tilizer factory.
16 mm.—sound, color—running time 20 
mill.
Projectors will be loaned where neces
sary.

Potash From Soil to Plant
Sampling and testing soils to determine 
fertilizer needs, effects of potash defici
ency on prunes, grapes, and Ladino 
clover in California.
16 mm.—silent, color—running time 40 
min. (on 1600 ft. reel).
Condensed edition, omitting scenes on 
prunes and grapes, on 400 ft. reel, run
ning time 15 min.
Please indicate size of reels desired.

Potash Deficiency in Grapes and 
Prunes

Effects of potash deficiency and ferti
lizer treatments on grapes and prunes 
in California. Typical nutrient de
ficiency symptoms and recovery due to 
corrective fertilization shown.
16 mm.—silent, color—running time 15 
min. (on 400 ft. reel).

Bringing Citrus Quality to Market
Shows influence of fertilizers, particu
larly potash, on yield and quality of 
citrus fruit. Quality factors include 
thickness of rind, volume of juice, 
weight and general appearance of fruit. 
16' mm.—silent, color—running time 25 
min. (on 800 ft. reel).

Machine Placement of Fertilizer
Covers methods of applying fertilizer to 
California orchards, lettuce, and sugar 
beets. Shows scenes of various types 
of apparatus devised by growers for 
applying fertilizer in orchards and on 
row crops.
16' mm.—silent, color—running time 15 
min. (on 400 ft. reel).

New Soils From Old
This film was prepared for the Depart
ment of Agronomy, University of Illi
nois. Deals with the experimental 
work on Illinois Soil Experiment Fields 
and stresses the benefits from a bal
anced soil fertility program using lime
stone, phosphates, and potash in grow
ing corn, wheat, clover, and other crops. 
16 mm.—silent, color—running time 40 
min. (on both 400 and 1600 ft. reels). 
Please indicate size of reel desired.

Fertilizers Improve Midwest Crops
Shows effects of proper fertilization on 
the growth of corn,' wheat, alfalfa, and 
other crops in Illinois, Indiana, and 
Iowa. Includes potash, phosphorus, and 
nitrogen starvation symptoms and their 
confirmation by chemical tissue tests.
16 mm.—silent, color—running time 40 
min. (on both 400 and 1600 ft. reels). 
Please indicate size of reel desired.

Ilequesls for these films should include information as to group 
before which they are to be shown, date of exhibition, and period 
of lime of loan.

AMERICAN POTASH INSTITUTE, INC.

Investment Building Washington, D. C.

Printed in U. S. A.






