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H ere are four better-balanced fertilizers featured by lead- 
ing fertilizer manufacturers on the Delmarva Peninsula. 
They are based on years of experiment and the experience 
of leading farmers.

5-8-12 keeps vine crops thrifty over 
a long period, producing cucumbers, 
cantaloupes and watermelons with 
firm meat of fine flavor. It is also 
the best fertilizer for berries, pro
ducing red, firm berries of excellent 
flavor and better size with less culls.
3-8-10 is the fertilizer to use for to
matoes for vigorous, healthy plants 
that produce the smooth, firm, high- 
quality tomatoes that are prized on 
all markets. 3-8-10 is also the best 
mixture for sweet potatoes, produc
ing bigger yields of smooth, chunky 
No. l ’s.
2-8-10 fertilizer makes field corn a 
cash crop, with ears filled out to the 
tip with better quality, higher-feed- 
value corn. 2-8-10 makes sweet corn 
sweeter. It helps control root rot, 
reduces frost injury and makes 
plumper grains, aiding in the for
mation of starch and sugar. For 
soy-beans and cowpeas 2-8-10 pro
duces more hay and better seed.
4-8-7 is a fine fertilizer for peas 
and beans. It produces sweet, tender 
peas and well-filled, crisp beans with 
plenty of “snap.”

When you buy straight potash or potash in 
mixed fertilizer, it pays to make sure you get 
genuine NV P O T A SH — the same potash 
that has helped American farmers, to produce 
bigger yields and better quality fo r  5 0 years.

J M M E ................i i i i i i l

Better FERTILIZER 
for BETTER TIMES

*!« bare* crop®

sweet potatoes

N. V. POTASH EXPORT MY., Inc, Balt. Trust Bldg., BALTIMORE
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Fellowship 
in the Furrow

By

A LONG toward corn planting time we who devoted the best 
young years of our lives to farm journalism sort of hanker 

to pile into the old bus and get right out again among the hills. 
You see, what was once simply a case of answering the call of 
the loam and the sunshine for a numberless crew of writing 
enthusiasts has dwindled down to an almost perfunctory pursuit 
vouchsafed only to a minor contingent of those gallant devotees 
and interpreters of rural life who still find the means through 
this vocation to buy their gas and groceries.

It seems rather ironical that the the maelstrom of drought, debts, and
readers out on the farms who so en- dust storms without the friendly pages
joyed "fat books” during the boom- of their favorite trade journals, which
acre days when our weeklies were in were wont to come along regularly
the ascendency should be caught in with each phase of the moon. Nat-
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urally, it is tough on a lot of us, who 
filled those columns with advice, 
warning, and discriminating praise for 
both individualistic and cooperative 
agriculture, to be denied the open 
road, the loaded kodak, and the hearty 
hand clasp of earth’s closest partners.

I suppose that most of us scribes 
were none too discerning and none 
too courageous even when we sensed 
occasional signals of economic storms, 
and that even if we had published our 
periodicals every day, the lot of the 
average reader would be little the bet
ter for it— at least financially. I am 
aware that a few of us sometimes de
served to have a mastiff escort us to 
the exit because of the precious time 
we took on some man’s busy estate 
trying to reveal to his competitors 
how to produce just as thick sweet 
cream or as flourishing alfalfa, or in 
delving into the trade secrets of some 
shrewd marketing association which 
wanted to keep a few jumps ahead of 
the others.

Y ET there still remains a kindred 
bond which seldom completely sev

ers, linking the interests of the erstwhile 
farm writers of the old school to the 
traditions and the fortunes of the fur
row. No doubt, as I have intimated, 
many of our subscribers whom we 
visited like itinerant circuit-riders re
garded us as professional writers, aloof 
from the sphere of farm experience, 
and they often classed us with the 
vendors of wonderberries, patent nos
trums, and wire stretchers. I am con
vinced, despite the stupendous chicken 
dinners we have consumed in many a 
family circle, that they often felt a 
bit easier when we had departed, and 
that some who met us for the first 
time lost some of their former devo
tion to and confidence in the infalli
bility of the staid bucolic publication 
which their folks had taken as regu
larly as the almanac since the Civil 
War.

In justice to a majority of farm 
editors, however, it must be said that

had there been no greater reward or 
more satisfying compensation than the 
stipend found in the pay envelopes, 
their ranks would have thinned out 
long before the advertising famine. 
Taking the country over, it is not 
likely you could have found a harder 
working outfit of word wrestlers and 
fact finders doing their steady grind 
for so small a recompense— in cash.

There were several men of this 
"ship’s company” fit to be admirals 
on any journalistic or literary gunboat 
now sailing on the bounding waves 
of public favor and battering the tar
get of opinion with reverberating 
center-shots. There were masters of 
prose who wrote brilliantly of pork 
and pumpkins; wizards of diction who 
lavished it on pasture grass and bul
locks; and many an epic poet who 
found content in waging relentlessly 
against the rising tide of petty graft, 
poor schools, and miserable tenancy. 
Perchance a scrap-book here and there 
in some farm-house treasury supports 
my contention in this regard. If not, 
come with me on some leisure day to 
the libraries where dusty files repose 
and we will let the sunlight set forth 
the sparkles of forgotten journalistic 
gems.

BEAR in mind meanwhile that the 
people who read those yellowed 

leaves a quarter of a century ago were 
unpossessed of radio or daily news dis
patches, yet those columns reflect their 
own and their leaders’ opinions, which 
stand today like a prophetic vision of 
the higher aspirations and the finer 
principles toward which agriculture 
has bent its energies for the welfare of 
the country. Maybe the lack of so 
much distracting information shaped 
their courses more directly, and im
parted to the farm journals of that 
day a mellow blend of craftsmanship, 
citizenship, and culture peculiar to 
none of the technical press in other 
major industries of America.

No doubt some of us writers fos
tered class ' consciousness and encour
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aged provincialism and sectionalism 
along some particular lines, and we 
may have overplayed pure sentiment 
as compensation for the injustice and 
the relatively meager returns which 
our patrons received from the soil. 
Granting that this is true, it is not 
my place to assume a caddish note of 
apology in this respect— and none is 
required.

At every call to arms, at every cry 
for relief of the hungry and the naked, 
and on every occasion when group 
sacrifice has glorified 
the humdrum exis
tence of everyday life, 
you must admit that 
no class has responded 
with more unselfish 
devotion and disinter
ested sincerity than 
th e  subscribers to 
American farm jour
nals.

, The right and the 
duty to get cursing- 
mad one minute and 
then be caught dash
ing a tear from the 
rough cheek in the 
next is the reflection of that inher
ent spirit governing those who live 
much out-of-doors and close to plants 
and animals. "Tongues in trees, books in 
the running brooks, sermons in stones, 
and good in every thing— ” the lashing 
of the summer storm ends in the 
peaceful twilight and the germinating 
freshness of rain-washed earth.

Neither am I content to gloss over 
so-called radicalism or class fealty 
among the farm leaders who have 
borne the brunt of the struggle. Many 
of them have started papers of their 
own, too, and snitched a little lineage 
on us older fellows, claiming that we 
had abandoned the cause or followed 
the easy path. In some cases they were 
right. In nearly all cases they were 
rugged. Only when they fell into the 
snares of political intrigue may it be 
said that their work was wasted. Many 
of these men at least had the vision 
of a vital brand of journalism and

public service, which some of us tied 
to commercial hitching posts were im
patient to emulate. They kept the 
fires hot under our boilers, even if the 
steam "blew” sometimes.

And after all, to be class conscious 
is not the cardinal sin of sins. To be 
conscious of the destiny of a race, 
or a mass of toilers within a race, and 
to train it properly to encourage self- 
reliant progress may work out well 
for all others who earn their bread in 
humble ways. The best way to kill a 

nation at the roots 
is to let its farmers 
become virtual peas
ants, too weary to be 
aroused, too uncon
scious to be militant, 
too indifferent to de
mand facts. I f  the 
American farm pub
lishers have done no 
more than nurse the 
combined sense and 
sentim ent o f rural 
readers, their small 
salaries have been 
among our best na
tional endowments.

When, as a tyro, this writer had the 
privilege of joining the ranks of pro
fessional farm journalism, enriched by 
the kindly but vigorous tutelage of a 
man now listed among the leading ex
periment station editors of America, 
the inspiration and tradition of the 
craft was at high tide. To an awe
struck, farm-minded lad, "informally” 
trained but reinforced by several gen
erations of farm folks, the opportun
ity of enlisting in the profession as an 
earnest amateur seemed the height of 
a glorified ambition.

Consequently, I attended occasional 
meetings of the clan at Internationals 
and State fairs, or sat well forward 
among the winter-bound toilers at 
some college short course, to hear such 
exponents of culture in agriculture as 
Joseph E. Wing, Herbert Collingwood, 
Uncle Henry Wallace, and Alvin H. 
Sanders. Again, when time afforded, 
I exchanged greetings by letter or sub
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mitted articles to DeWitt C. Wing, 
Dan Wallace of Minnesota, J. Clyde 
Marquis of Pennsylvania, and the late 
James M. Pierce of Iowa, all of whom 
left some helpful suggestion or gen
erous word of encouragement.

One of the happy moments I re
member was on the steps of the white 
building on Grand Avenue in Des 
Moines one spring evening when James 
M. Pierce clasped my hand in parting 
to remark: "Every young man with 
the proper spirit to work and to learn 
what farm folks need to know for 
their own and their country’s welfare 
will succeed in a career of agricul
tural writing— even though his educa
tion may lack some of the accepted 
things.”

AS the months passed any youngster 
engaged in this work discovered 

that many of the technical precepts of 
newspapering could be used effectively 
for the improvement of these weekly 
country-bound journals. The ele
ments of news sense, brevity, and 
accuracy of course applied to rural 
journalism just as they did to the 
daily press, and the call for more fre
quent photographic and line-drawn 
illustrations helped to illuminate pages 
somewhat sloughed in the mire of con
servative custom. Yet from this point 
the paths and goals of these two 
classes of journalism separated.

It was clearly apparent that the 
daily press cared chiefly for the snap- 
dash of the momentary and fleeting 
impressions of the calendar’s events, 
and seldom dug meatily into the sub
stance of the forces which caused 
farmers to react as they often did on 
public occasions that merited repor- 
torial treatment. It was their sole 
apparent function to tell the world 
about some row or scandal disrupting 
a funny farmers’ meeting, or in shrewd 
estimates of the political significance 
of new rural marketing movements.

The desk editors and reporters mak
ing up the city editions were city- 
minded; the papers were dressed and 
tuned to urban approval. The power

of sympathy which leads to under
standing and finally to translation of 
rural ideals on a broad civic pattern 
— these were for the most part utterly 
ignored. Farmers were "queer dodos” 
in queerer duds— so why give space to 
them at the cost of a society page or 
a frenzied nonpareil stock market dope 
sheet. Their interest was in running 
blatant chatter written by some night- 
hawk of the bright-light zone, in
stead of finding out some of the 
equally human and far more con
structive wayside stories close at hand.

To them, all was volume, regardless 
of the vacuum within that volume. 
Like many of their advertising clients, 
the daily press of that day wanted 
nothing but production plus from the 
farmers, so that the turnover would 
be rapid and the commissions very 
plentiful. Their idea of rural mathe
matical perfection was for the farmer 
to stick to his red-schoolhouse "rule 
of three”— one for the producer and 
two for the fellows who handed it to 
consumers. Some of them are not
yet over the nightmare which the use 
of calculus and the slide rule has 
brought to the agricultural sense, or 
the adoption of the test-tube and the 
microscope in the solution of farm 
problems.

W ITHIN later days there has been 
a change, partly due to the rural 

delivery of daily mail— a service which 
the farm papers themselves supplied 
unaided through years of publicity and 
"lobbying.” Somewhat slow to grasp 
its significance, the daily press has 
only recently emerged with any vital 
service of remote value to farmers, 
and even that often "eats at the sec
ond table” when space is scarce.

On the other hand, the agricultural 
journals were often slow to recognize 
that the farmer was a citizen and a 
shareholder in state and national re
sponsibility. Here they made an error 
as grievous as their cousins of the city 
room committed, for the interrelation 
of the class workers to their country 

(Turn to page 31)



Saleable Sweets
By George R. Cobb

Salisbury, Maryland

a lD O T A S H  gives the potato more
■JL weight and starch and causes 

it to fill out and make a perfect crop.” 
Serving at the time as agricultural 
agent in Maryland in one of the most 
prominent sweet potato producing 
counties in the United States, I nat
urally was vitally interested. It was 
in 1919 and I was attending a Farm
ers’ Institute in an adjoining county 
and listening to talks given by success
ful sweet potato growers on the many 
cultural points to be observed in pro
ducing a large yield and high quality.

The speaker was £ . E. Nock, one 
of the oldest and most successful grow
ers, and he said that while he had been 
growing sweets for 3 3 years and 
still felt that he knew very little about 
them, one thing he had discovered 
and that was that "Potash gives the 
potato more weight and starch and 
causes it to fill out and make a per
fect crop.”

Clays N eed Potash

Results of experiments conducted 
by the Alabama Experiment Station 
and by the Georgia Experiment Sta
tion were the next reports I noticed, 
also back in 1919 I believe. The ex
periments in Georgia were conducted 
on a clay loam and I was very much 
surprised that potash showed a definite 
increase on this type of soil as I had 
been taught that clay soils contained 
plenty of potash. Later on I learned 
that clay soils contained plenty of 
potash but that the potash was locked 
up and was not available to the plants

A readily m arketable size.

or, as I heard Dr. Firman Bear say 
in a talk, "It  has been raining on this 
good old earth of ours for thousands 
of years, and if a soil still shows plenty 
of potash, it would seem apparent that 
this potash is not soluble and thus not 
available to the plants.”

Referring to the experiments at 
Alabama and Georgia, I found that 
the authors had this to say, "The sig
nificant point to notice in this experi
ment is the great reduction in yield 
when potash is omitted.” In the Geor
gia experiment the plot where potash 
was applied produced per acre about 
2,000  pounds more sweet potatoes 
than did the check. This plot ex
ceeded in yield all other plots with the 
exception of the plots receiving 1,800 
pounds of a complete fertilizer and 
the one getting 24 tons of manure.

Local growers of sweet potatoes on 
the Shore were in many cases applying

7
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10 tons of manure plus from 1,000 
to 2,000  pounds of kainit per acre and 
producing fine yields. The war came 
on, and potash became so scarce and 
expensive that growers were forced to 
omit that ingredient from their fer
tilizer mixtures. The result can be 
expressed in the words of H. O. Hall, 
one of the most extensive and success
ful sweet potato growers on the East
ern Shore of Virginia: “For the first 
and even the second year we got along 
all right, but each following year our 
yields and quality dropped until we 
could hardly grow a crop at all.”

.Potash Makes Chunks

I had the pleasure of discussing the 
New Jersey experiments with the in
vestigators who discovered and proved 
that plenty of potash made a chunky 
potato, the kind that the markets de
mand. The ideal sweet potato, I 
learned, was from 4 J4 to 5 inches long 
and 214 inches through its thickest 
part. These same investigators found 
that a chunky tuber has a large active 
cambium and this large cambium is 
directly associated with a high per
centage of protein. As the lack of 
potash decreased the formation of pro
tein and thus directly influenced the 
size of the cambium, the reason for 
potash producing chunky potatoes be
came apparent.

While attending one of the annual 
meetings of the Peninsula Horticul
tural Society being held at Camden, 
Delaware, I heard Dr. H. H. Zimmer- 
ley, now Director of the Virginia 
Truck Experiment Station, report on 
fertilizer tests on sweet potatoes. These 
tests or experiments, from 1920-1928 
are fully reported and discussed in 
Bui. 66 of the Virginia Truck Experi
ment Station. I was more than sur
prised to hear Dr. Zimmerley tell that 
a 3-3-15 mixture had given the best 
results, as 10 per cent potash was 
about as high as growers and fertilizer 
manufacturers discussed. The recom
mendation was for 1,000 pounds of a

3-3-15 mixture or 750 pounds of a
4-4-20 analysis or in other words, 
"A fertilizer mixture which will fur
nish 30 pounds of ammonia, 30 pounds 
of phosphorus, and 150 pounds of 
potash per acre is recommended for 
the Jersey type of sweet potato on 
soils of moderate fertility.”

Returning home from that meeting, 
I immediately arranged with some of 
our local growers to run a test the 
coming year comparing the 4-4-20 
with the popular 2- 8-10 mixture used 
by many of the farmers. The grow
ers applied 1,000 pounds of the 4-4-20 
mixture to one acre and 2,000 pounds 
of a 2 - 8-10  to another acre with the 
following results— the cost of fertil
izer was $13.50 less for the 4-4-20 
and the yield was exactly 42 bushels 
more per acre with the 4-4-20.

Experimental work conducted by 
Dr. F. W. Geise, of the Maryland Ex
periment Station, here on the Shore 
enabled me to participate directly in 
an official test. The results are stated 
as follows: “Potash gave the greatest 
increase, nitrogen second, and phos
phoric acid seems to be of least im
portance as indicated by the small in
crease in yield;” and “Plots treated 
with muriate of potash alone or in 
combination with N or NP yielded 
considerably more marketable potatoes 
than any other plots included in the 
test.”

Potash Makes Sales

One of the most important facts 
brought out in the above quotations 
is that potash produced the most 
“marketable” potatoes. In other words 
potash develops primes or number ones 
to a greater extent than any other 
element, thus securing for the grower 
the greatest profit or return per acre.

Another line of experimental work 
with sweet potatoes that was of great 
interest to growers on the Shore was 
the tests on keeping qualities. Thou
sands of bushels of sweet potatoes are 
stored each year, and any treatment 
that will reduce the shrinkage from
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rots and natural causes is of interest. 
In reference to potash or other fer
tilizing elements injuring the keeping 
quality, Dr. Zimmerley states that 
there is no relation between the fer
tilizer used and storage rots and 
shrinkage. Dr. R. A. Jehle, of the 
Maryland Station, inspected potatoes 
from plots that were fertilized with 
18 per cent potash and others from 
plots with much lower potash fer
tilizer and he found that the higher 
potash did not affect the keeping 
qualities adversely but that there was 
more variation between potatoes in the 
same row than there was in the dif
ferent rows that were treated with 
different analyses.

The most recent tests that have 
come under my observation were 
conducted in Wicomico county this 
year on the farms of W. J. Hotton 
and J. Galen Adkins, both outstand
ing farmers. The layout of the plots 
was the same in each case, but the 
tests were on widely separated farms 
and under different farm management 
conditions. The comparison was as 
follows: Plot ( 1) a 3-8-10 analysis, 
which is very popular on the Shore 
for sweet potatoes; plot (2) a 3-8-10 
analysis plus 200 pounds of muriate 
and/or sulphate of potash; plot (3)

a 3-3-13, which is the official Virginia 
recommendation; and (4) the 3-3-13 
plus 200  pounds of muriate and/or 
sulphate of potash per acre. The 
commercial mixtures were applied at 
the rate of 1,000  pounds per acre 
about two weeks after planting. The 
extra potash was applied about one 
month before planting.

As it is the custom on Del-Mar-Va 
Peninsula to harvest at least part of 
the crop early for direct shipment to 
market, and as an increasing number 
of farmers are growing their crops to 
full maturity and storing, those in 
charge of the tests decided to make 
two harvests, one in early September 
and a final harvest about the middle 
of October. Although the yields, as 
is to be expected, were smaller in the 
early harvests, the same persistent in
crease in yield developed as the potash 
was increased. The results of both the 
early and late harvests for the two 
tests in question are presented in the 
following table.

Analyzing the results of these two 
tests, one notices first that the 3-8-10 
analysis on both farms and at both 
the early and late harvest dates gave 
the smallest yield. Where this analy
sis was supplemented by 200 lbs. of 

( Turn to page 30)
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The Inquiring Mind 
and the Seeing Eye

By Dr. A. S. Alexander
University of Wisconsin

RADITION has it that the 
grandparents of Dr. Curtis Flet

cher Marbut, Scientist in Charge of 
the Soils Survey, U. S. Department of 
Agriculture, migrated from the moun
tains of Tennessee to the Ozarks of 
Missouri on a mule.

That story, however, is incorrect, 
for at the time of their journey of 
several hundred miles, in 1841, they 
had at least six children who could 
not well be piled onto the hybrid’s 
back, nor could they safely cling to its 
tail like the pups of an opossum as 
"On mules we find two feet behind, 
and two we find before; we stand be
hind before we find what the two be
hind be for.”

The fact is that the family made 
the long trip in a sturdy wagon, every 
part of which was made by grand
father Marbut. He was an accom
plished mechanic of the old school, 
who despised wagons from the fac
tories, accounting them cheap and 
flimsy. Later, however, those factory- 
made vehicles put him out of busi
ness and forced him to take up farm
ing, a vocation for which he had no 
special liking or talent.

His first attempt at farming was 
made on the barren clay ridges of 
Giles county in middle Tennessee and 
proved a starvation experience; there
fore, he and his family followed two 
of his sisters a year later to what is 
now Barry county, Missouri. Cross

ing the Mississippi at the Iron Banks, 
they wallowed their way through Nig
ger Wool Swamp in the southeastern 
Missouri lowlands, a feat of which he 
was intensely proud; then they turned 
northward to the Ozark Uplands and 
Iron Mountain, westward through 
Salem in Dent county, southwest to 
Hartville in Wright county, and final
ly west by way of Springfield. It 
is evident that his unfortunate experi
ence on the sterile clay lands of Ten
nessee had not taught him the im
portance of choosing fertile land for 
his farming operations, for he squatted 
at first on a barren post-oak flat where 
the soil was miserably poor. A year 
later he had recognized his mistake, 
and he moved to the alluvial lands oc
curring in half-mile wide strips along 
Flat Creek.

O f Pioneer Stock
Grandfather Philip Marbut was 

born in 1797, probably in Newberry, 
South Carolina. His wife was a 
Thomas. They had, in time, a fam
ily of twelve sons and daughters. The 
pioneer lady died in 1858; and one
of the married sons took over the
farm. Then came the Civil War and
the old man did not regain his inde
pendence and sense of leadership when 
the country settled down to work 
after that devastating struggle. He 
died in 1889 at the age of 92 years. 
Dr. Marbut remembers well his grand

10
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father’s wagon shop, his dry kilns, and 
store of seasoned materials.

Dr. Marbut was born in Lawrence 
county, Missouri, July 19, 1863. His 
father’s name was Nathaniel Thomas 
Marbut, born in Tennessee in 1837, 
and he was 6 years old when the fam
ily trekked to Missouri. His mother 
was a Hudson. Nathaniel’s father 
trained him to do the blacksmithing 
work of wagon making; but on his

marriage in 1859 he settled on a tract 
of valley land near the old wagon 
maker’s farm and after the war, in 
which he served the Union Army, re
mained a farmer.

Dr. Marbut is of Scottish and Eng
lish blood on his mother’s side of the 
family. They were descendants of 
Englishmen and Scots who “couldn’t 
be cavaliers and wouldn’t be flunkies.” 
The family came west from the 
southern Appalachians. Grandfather 
Browning was a typical pioneer of the 
Daniel Boone type— a hunter who 
could not stand civilization. The 
farming necessary for the subsistence 
of the family was done mainly by 
other members of the family.

Dr. Marbut’s mother spent her 
childhood days doing the drudgery 
work that usually falls to the lot of 
the oldest child of a pioneer family; 
but it developed in her a fine spirit of 
fortitude and efficiency. Despite the 
fact that few opportunities for educa
tion were offered in their isolated dis
trict, she became an ardent reader and 
so enriched her penetrating mind. Her 
son says of her: “In the welter of 
political conditions preceding the Civil 
War and in the period of intense re
ligious emotion that swept backwoods 
communities in those trying times, she 
never lost her head. I owe more to 
her steady guidance in times of hesi
tation and doubt than to any other 
single influence.” She died in 1892, 
in her early fifties, and her husband 
passed away in 1909 in his 73rd year.

A R ugged Childhood

It was in this primitive environment 
that Dr. Marbut grew up, knowing 
nothing of the luxuries of life, but 
benefited by the example of rugged, 
honest people who inculcated in him 
sterling attributes of manhood and 
citizenship. He worked at farm 
chores as soon as he could help the 
older folks, and learned how to “plow 
and sow, to reap and to mow, and to 
be a farmer’s boy.” Climbing about 
in the Ozark hills, working in the 
forest, and hunting and fishing when 
leisure allowed, he developed robust 
health and hardiness in the open air 
and sunshine which, throughout life, 
have stood him in good stead and en
abled him to undertake and endure 
herculean tasks.

At the early age of five years he 
began to acquire a rudimentary edu
cation. His earliest instructor was an 
itinerant teacher who wandered into 
the neighborhood and got a few chil
dren together for “book larnin’.” His 
parents insisted that he should not 
miss a single day, now that the oppor
tunity presented, and until he was 17 
years old he attended the little school 
through each short annual term of

DR. CURTIS F. M ARBUT
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about four months without a break. 
During that time he had become a 
voracious, reader. His grandfather’s 
small collection of books was to him 
a gold mine of entrancing treasures. 
There was no definite direction in his 
reading; but his mind was insatiable 
and he studied and absorbed all sorts 
of information which gradually stimu
lated him to seek a higher education.

In 1881, when 17 years old, he was 
granted his first certificate to teach 
in the district schools, largely through 
the liberality of the county school 
commissioner. This work occupied 
much of his time for a few years, but 
he also managed to attend the local 
school. While teaching, he boarded 
at home. His entire salary for teach
ing a whole winter term was $150.

ffA Place m  the Sun”

He had intended to go to Drury, a 
small college at Springfield, Missouri, 
near his home; but happening to ob
tain a catalogue of Missouri Univer
sity, he became interested in the 
courses offered, and after accumu
lating some money by teaching and 
from the sale of some cattle he had 
bought and fed, entered the univer
sity. There he was an earnest student, 
but lack of funds prevented Continu
ous attendance. He persevered, how
ever, and was a proud lad when, in 
1889, he had earned the Bachelor’s 
degree. That honor did not, however, 
signify that he had attained a high 
plane of culture. " I  was,” he tells us, 
"still a raw, uncouth country boy;” 
but we feel sure that despite that 
modest estimate, he had acquired real 
ability and a keen desire to attain a 
"place in the sun.”

His qualifications must, indeed, 
have attracted favorable attention, for 
after teaching in the village high 
school for eight months following his 
graduation he was, in 1890, made a 
member of the State Geological Sur
vey. In 1893 he entered Harvard 
University, received his master’s de
gree- in 1894, and remained another

year to complete the residence require
ments for a Doctorate. During that 
time he wrote a thesis which later was 
published as one of the reports of the 
Missouri Geological Survey; but he 
was unable to return to Harvard for 
the final examination, and so did not 
receive the Ph.D. degree. That is an 
honor Harvard owes him, in our opin
ion, and which we hope will be con
ferred in recognition of the eminent 
scientific services he has rendered the 
Government and his fellow citizens.

From 1895 to 1897 he was instruc
tor in Geology in the University of 
Missouri, assistant professor 1897- 
1899, and professor 1899-1910. He 
was director of the soil survey of Mis
souri, 1905-1910, special agent of the 
U. S. Bureau of Soils 1909-1910, and 
has been Chief of the Division of Soils 
Survey ever since the latter date. In 
1899-1900 he traveled in Europe, and 
in 1919 in Central America. He
married Florence L. Martin on De- ♦ ♦
cember 17, 1891, and they have a 
family of three sons and two daugh
ters.

He is a member of the Geological 
Society of America, American So
ciety of Agronomy, Association of 
American Geographers, American Soil 
Survey Association, and of the fra
ternities Phi Beta Kappa, Sigma Xi, 
and Sigma Alpha Epsilon. In 1916 
the University of Missouri honored 
him with the LL. D. degree. In poli
tics he is a Democrat and in religion 
a Unitarian.

Aw arded Cullum  Medal

In June 1934 Dr. Marbut was ap
pointed Honorary Professor of Soils in 
the University of Missouri where, upon 
retiring, he may devote a part of his 
time to soil research.

Dr. Marbut, the self-made lad from 
the Ozarks, gradually but surely has 
worked himself to the "top of the 
tree” and earned and received the 
esteem and approbation of all who 
have been interested in and benefited 

(Turn to page 23)
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Typ ical hay scene where loybeaai are popular,

The Soybean Is 
Here to Stay

By Dr. W. L. Burlison and A. L. Lang
Agronomists, Illinois

DURING the last 1J years soy
beans have attained a significant 

place in the agriculture of many sec
tions of the United States, particularly 
in the corn belt. The total produc
tion for the United States in 1934 was 
approximately 17,800,000 bushels ac
cording to G. C. Edler, Bureau of 
Agricultural Economics, or about half 
again as much as 1933. Illinois ac
counted for half this figure, while In
diana and Iowa together contributed 
one-fourth of the total. This is a re
markable record.

With hundreds of farmers trying 
soybeans for the first time, with the 
increased interest in the crop result-, 
ing from continued economic difficul
ties, and with small grain surpluses 
and continued invasion by the chinch

of Agriculture

bug and possibly the corn borer, it 
is no wonder that there is unusual 
interest of a very vigorous type in 
the soybean. Soybeans have many 
valuable characteristics which have in
fluenced farmers to become more and 
more interested in them.

Space does not permit a discussion 
of these characteristics, but actual ex
perience on the farm has demonstrated 
their high value.

Soybeans are well adapted to widely 
varying soil conditions. Hay and 
seed yields, however, are strikingly in
fluenced by natural productive levels 
as well as by productive levels that 
have resulted as cumulative effects of 
systems of soil management. Those 
systems of soil management which 
are effective over a period of years on
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the rotation as a whole are generally 
effective on the hay and seed produc
tion of this legume. Usually soy
beans are more responsive to systems 
of soil treatment as a hay crop than 
they are as a seed crop. More than 
ISO crops from 23 soil experiment 
fields averaged by soil groups accord
ing to their natural productive levels 
furnish data for conclusions regard
ing the performance of this crop.

An abundance o f w ell-filled  pods is desirable in 
the soybean plant.

Dark-colored soils are relatively high 
yielding in both hay and seed. Light- 
colored soils are relatively low yield
ing. Sandy soils are intermediate with 
a hay yield equal to 61 per cent and a 
seed yield equal to 45 per cent of the 
most productive soil types.

Hay production on two groups 
of light-colored soils has been more 
than doubled with the use of manure 
and limestone, while on a third group 
it has been trebled with manure, lime
stone, and phosphate. Sandy soils

also have given good response to man
ure and limestone. These treatments 
make the hay yields on the less pro
ductive soils almost as good as those 
on the untreated land of the better 
soil types. On dark-colored soils 
manure, limestone, and phosphate 
have materially increased hay yields 
on two of five groups. Manure and 
limestone without the phosphate have 
had similar effects on three other 
groups.

Yields of seed have been practically 
doubled on the less productive light- 
colored soils with a complete system 
of soil treatment, including lime
stone, phosphate, and potassium in ad
dition to the regular residue treat
ment. Although increases are not 
large, treatment on soils of inter
mediate productivity has proved prof
itable, while on the highly productive 
soil types profits from treatment be
come practically negligible. That 
seed production has not been enhanced 
so successfully by soil-treatment prac
tices as have hay yields is in line 
with response of certain other crops 
on which those factors that are effec
tive in heavy foliage production are 
not always so conducive to good seed 
production. These responses varying 
from the simple to the complex sys
tems illustrate the fact that no one 
practice can be expected to be the 
most profitable one for all existing 
conditions.

Since they are more acid tolerant 
than most of the widely grown le
gumes, it is not surprising that the 
above condition exists and much less 
surprising that soybeans show even 
less response to direct fertilization. As 
a legume it furnishes, when properly 
inoculated, its own nitrogen, a ma
terial usually deficient in acid soils; 
but if not inoculated, the soybean 
must depend upon the soil for its ni
trogen, as it does for it mineral re
quirements. The plant needs little 
limestone on soils otherwise produc
tive, because like many other acid- 
tolerant plants, it is a strong forager 

(Turn to page 26)
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In the maelstrom of our agricultural prob
lems, one cannot help but wonder about the 
status of agronomic research. With its former 
goal of producing two blades of grass where 
one grew before apparently having resulted in 
the growing of three, where is agronomic re

search to turn to further its invaluable service to our national well-being?
Research in crop production is temporarily overshadowed by the difficult 

problems of crop prices, production control, markets and marketing, rehabili
tation, and other social and economic problems. One does not have to go 
back far to find the steep downward trend in prices farmers received for 
their crops which finally reached devastating and bankruptcy levels. As 
income dropped each year, the condition of the farm income became more 
and more important. Administrative circles spent more and more time in 
devising methods of raising farm prices and income.

This great emphasis on prices, crop restriction, marketing, rehabilitation, 
etc. had two effects on research: ( 1) Inevitably a program of such huge di
mensions, new in many of its aspects, demanded the time of administrative 
circles and of most of the agricultural workers in actual contact with agri
culture; and ( 2 ) The old function of research being to produce two blades 
of grass where one grew before was questioned.

Trends and Outlook

However, the importance of agronomic research is as great as ever. And 
to the analyst there are apparent at least four definite trends, the importance 
of which will be clearly evident when the picture of all that is now taking 
place has been clearly etched for future generations.

The first of these trends is that, in contrast to the concept of inert 
material, the present emphasis is on the concept that soils and plants are 
living bodies subject to constant change. The causes, conditions, and results 
of these changes and the identity of substances involved are the basis of 
much current research work. The second trend is establishing a much closer 
and more intimate relationship between plants and soils. The third is a trend 
toward a greater inclusiveness. Research is widening its bounds, not only 
to include a greater emphasis on the relationship of plants to soils, but to 
include problems of land utilization, soil erosion, and other subjects dealing 
with arable acreage from the national viewpoint. These three major trends 
are generating a fourth , a trend towards a greater efficiency in methods of 
research and in the economy of crop production.

In spite of reduction in the volume of research and possible temporary 
confusion in the goal, the outlook for research in agronomy is very encour
aging. It is an essential and necessary work. Whatever the marketable 
volume of our crops or the methods of distribution and marketing, the pro

The Status 
of Agronomic 

Research
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duction of crops of the best market grade at the lowest cost of production will 
be with us for generations to come. A sure foundation of efficient, low cost 
production is essential for a successful agriculture, and the problem of efficient 
production is increasing rather than diminishing.

Let research keep a sound heart growing out of a fidelity to fundamental 
work in the changes taking place in research and let its work, whatever 
its inception, be pointed straight to an ultimate relationship to the broader 
problems of crop production and distribution.

“It is interesting and somewhat disheartening 
to note that our country, with all its boasted 
progressivenlss, has paid less official attention 
to science as a means of combating our pres

ent difficulties than any of the other great powers.” So says Dr. Karl T. 
Compton, President of the Massachusetts Institute of Technology, in an article 
titled, “The Government’s Responsibilities in Science,” appearing in the April 12 
issue of Science.

Admitting that the range of opportunity in science in this country is so 
great and the extent to which the government should undertake responsibility 
in this field involves such complex considerations that it is perhaps rash to 
undertake a discussion of the problem, Dr. Compton attempts to sketch briefly 
the problem of the government’s present responsibilities in science and gives 
some suggestions as to ways in which these responsibilities may profitably be 
extended.

"The truth is,” he says, “that we have been fortunate enough to have great 
natural resources, which we have exploited riotously; we have had a pioneering 
spirit which has bred some great inventors; this same pioneering spirit has 
developed some industrial giants who have plunged into big things and have 
brought Quantity production’ into operation; we have been blessed with a few 
great philanthropists whose altruistic vision has led them generously to support 
scientific work and other activities for human welfare in universities and other 
private institutions. But, as a people and therefore as reflected in our national 
policies, we have been more lucky than intelligent. Now that we are no 
longer able to thrive on the unrestricted exploitation of the gifts of nature, 
it is imperative that we take steps to utilize our resources more intelligently 
and effectively, and this means scientific research on an increasing scale.

Wbat Is N eeded?

Dr. Compton concludes that what this country needs is a bilateral program 
for putting science to work for the national welfare. There is needed on the 
one side the cooperation of the scientists of the country generally, to assist 
the government in putting the work of its scientific bureaus on a scale of 
maximum efficiency and value. There is needed on the other hand a new 
type of government leadership whereby the scientific men of the country may 
be brought together to make an intelligent and coordinated attack on the great 
problems which are facing the country at those points at which science may 
offer hope of alleviation or solution.

Science and the 
Depression



Thil section coottim  * short review of tome of the most practical and important bulletins, and lists all 
recent publications of the United States Department of Agriculture and the State Experiment Stations 
relating to Fertilizers, Soils, Crops, and Economics. A file of this _ department of BETTER  CROPS W ITH  
PLANT FOOD would provide a complete index covering all publications from these sources on the particulai

subjects named.

Fertilizers
The extent and diversity of the 

work carried on by the Bureau of 
Chemistry and Soils of the U. S. De
partment of Agriculture are shown in 
the Annual Report of Dr. Henry G. 
Knight, Chief of the Bureau. In
vestigations are conducted on many 
practical problems of immediate in
terest to the farmer and other groups. 
The report contains too many items to 
be considered here, but its perusal will 
reveal much interesting and valuable 
information.

"Grades o f  Fertilizers fo r  Corn and Cot
ton,” Agr. Exp. Sta., Auburn, Ala., Cir. 70, 
Feb. 193 J.

"Fertilizer and Fertilizer Material ,” Dept, 
o f  Agr., Montgomery, Ala., Dept. Bui. 24, 
Fiscal Year 1933-34, Seth P. Storrs.

"Quarterly Bulletin,” State Board o f  Agr., 
Dover, Del., Vol. 24, No. 4, Fertilizer-Seed 
Report, July-December 1934, Miscellaneous, 
January-December 1934, fo r  Quarter Ending 
Dec. 31, 1934, H. H. Hanson.

"Studies on Firmness and Keeping Quality 
o f  Certain Fruits,” Agr. Exp. Sta., College 
Park, Md., Bui. 366, Ju ly  1934, E. S. Deg- 
man and J. H. Weinberger.

"Fertilizer Recommendations,” Ext. Serv., 
Univ. o f  Del., Newark, Del., Jnforma. Card 
No. 22, Jan. 1935.

"Maryland Fertilizer Facts fo r  1934,” Agr. 
Exp. Sta., College Park, Md.

"Report on Phosphate Investigations During 
1934— Part I. Tests w ith Legumes and Grains; 
Part II. Tests with Potatoes,” Agr. Exp. Sta., 
Bozeman, Mont., Bui. 296, Jan. 193 5, Jesse 
Green.

"Inspection o f  Commercial Fertilizers,” 
Agr. Exp. Sta., Amherst, Mass., Control Series, 
Bui. 74, Nov. 1934, H. D. Haskins.

"Inspection o f  Agricultural Lime Products,” 
Agr. Exp. Sta., Amherst, Mass., Control Series, 
Bui. 76, Dec. 1934, H. D. Haskins.

"Fifth  Annual Fertilizer Report,” Fred

Fert. Control Office, State College, N . M., 
Mar. 15, 193 5, F. E. Oakes.

"Report of Analyses of Commercial Fer
tilizers Sold in New York State— July 1, 1933 
to June 30, 1934,” Dept, of Agr. and Mar
kets, Albany, N. Y ., Bui. 290, Sep. 1934, 
Charles H . Baldwin.

"Commercial Fertilizers in 1933-34,” Agr. 
Exp. Sta., College Station, Tex., Bui. 498, 
Nov. 1934, G. S. Fraps and S. £. Asbury.

"Fertilizer Studies with Sugar Beets in the 
Arkansas Valley Area, Colo., 1921-28,” U. S. 
D. A., Washington, D. C., Cir. 319, Aug. 
1934, L. A. Hurst and A. W. Skuderna.

Soils
"The Physical and Chemical Characteristics 

of the Soils from the Erosion Experiment Sta
tions— Second Report,” U. S. D. A., Wash
ington, D. C., Tech. Bui. 430, Aug. 1934, 
H. E. Middleton, C. S. Slater, and H. G. 
Byers.

"Studies on the Irrigation of Pear Orchards 
on Heavy Soil Near Medford, Oreg.,” U. S. 
D. A., Washington, D. C., Tech. Bui. 432, 
Aug. 1934, M. R. Lewis, R. A. Work, and 
W. W. Aldrich.

Crops
Eighteen Annual Reports are among 

the publications listed below. There 
is no better time than early spring 
for these summaries to come into cir
culation. At this season farmers with 
renewed hope are making their plans, 
and much guidance can be obtained 
from these reports on the past year’s 
work of their experiment stations. In 
addition, many States issue outlook 
reports, some of which will be found 
listed under "Economics.**

"Forty-fourth Annual Report— Fiscal Year 
Ending June 30, 1933,” Agr. Exp. Sta., Au
burn, Ala.
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"New Facts fo r  California Farmers,” (Bi
ennial Report 1933-1934— June 3 0 ) , Univ. 
o f  Calif., Berkeley, Calif., C. B. Hutchin
son.

"Proceedings Sixty-seventh Convention o f  
California Fruit Growers and Farmers, River
side, California, December 18, 19, and 20, 
1934,” Mo. Bui., Dept, o f  Agr., Sacramento, 
Calif., Vol. XXIV, No. 1, Jan. 193 5.

"W hat Research Has Done fo r  Subtropical 
Agriculture,” Univ. o f  Calif., Berkeley, Calif., 
Nov. 1934, H erbert J . Webber.

"The Suwannee Cowpea,” Agr. Exp. Sta., 
Gainesville, Fla., Press Bui. 472, Feb. 193 5, 
Geo. E. Ritchey.

"Annual Report fo r  the Fiscal Year End
ing June 30, 1934,” Agr. Exp. Sta. Gaines
ville, Fla., Wilmon Newell.

"Winter Legume Cover Crops fo r  the 
Coastal Plain o f  Georgia,” Ga. Coastal Plain 
Exp. Sta., T ifton, Ga., Bui. 23, Mar. 1934, 
J. L. Stephens.

"Muscadine G rapes” Ga. Exp. Sta., Experi
ment, Ga., Bui. 185, Nov. 1934, W. D. Arm
strong, T. A. Pickett, and M. M. Murphy, Jr.

"Irish Potatoes at Georgia Mountain Ex
periment Station,” Ga. Exp. Sta., Experiment, 
Ga., Cir. 103, Dec. 1934, J . E. Bailey.

"Apples fo r  N orth Georgia,” Ga. Exp. Sta., 
Experiment, Ga., Cir. 104, Jan. 193 5, J. E. 
Bailey.

"Report on Agricultural Research fo r  the 
Year Ending June 30, 1934,” Agr. Exp. Sta., 
Ames, Iowa, R. E. Buchanan.

"Preliminary Studies o f  the Length and 
Uniformity o f  Staple o f  Louisiana Cotton Va
rieties,” Agr. Exp. Sta., Baton Rouge, La., 
La. Bui. 259, Nov. 1934, H. B. Brown.

"A Study o f  the Physical and Chemical 
Properties o f  Red Clover Roots in the Cold- 
Hardened and Unhardened Condition,” Agr. 
Exp. Sta., College Park, Md., Bui 370, Nov. 
1934, Glenn A. Greathouse and Neil W. 
Stuart.

"Blueberry Culture in Massachusetts,” Agr. 
Exp. Sta., Amherst, Mass., Bui 317, Feb. 193 5, 
John  S. Bailey and Henry J . Franklin.

"Comparative Values o f  Farm Crops Grown 
at the Central and Branch Stations in Yield 
Trials,” Agr. Exp. Sta., Univ. Farm, St. Paul, 
Minn., Bui. 312, Dec. 1934, H. K. Hayes and 
Carl Borgeson.

"Starting the Orchard,” Agr. Exp. Sta., 
Columbia, Mo., Cir. 181, Dec. 1934, T. J. 
Talbert.

"A Forward Look— The Fortieth Annual 
Report Ju ly  1, 1932 to June 30, 1933,” Agr. 
Exp. Sta., Bozeman, Mont., F. B. Linfield.

",Forty-seventh Annual Report,” Agr. Exp. 
Sta., Lincoln, Neb., Feb. 1, 1934, W. W. 
Burr.

"Quality o f  Cotton Produced in New  
Mexico, 1928-1932,” Agr. Exp. Sta., State 
College, N. M., Bui. 225, Ju ly  1934, James 
R. Kennedy and John C. Overpeck.

"Fifty-third Annual Report for  the Fiscal

Year Ended June 30, 1934,” Agr. Exp. Sta., 
Geneva, N. Y., U. P. H edrick.

"Winter Injury to Fruit and Nut Varieties 
in New Y ork State,” Agr. Exp. Sta., Geneva, 
N. Y ., Cir. 156, Jan. 193 5.

"The H erb Garden,” Agr. Exp. Sta., Gen
eva, N. Y ., Cir. 157, Feb. 1935, G. P. Van 
Eseltine.

",Irish Potato Manual for  4 -H  Club Mem
bers,” Agr. Exp. Sta., State College Station, 
Raleigh, N. C., Ext. Cir. 204, Dec. 1934, H. 
R. Niswonger.

"Pruning the Apple Tree,” Agr, Exp. Sta., 
State College Station, Raleigh, N. C., Ext. 
Cir. 205, Feb. 193 5, H . R. Niswonger.

"The Total Calcium, Phosphorus, and Ni
trogen Content o f  Native and Cultivated 
Plants in the High Plains o f  Oklahoma and 
a Study o f  the Mineral Deficiencies That 
May Develop in Livestock When Emergency 
Feeds Are Fed,” Panhandle Agr. Exp. Sta., 
Goodwell, Okla., Bui. 56, Mar. 193 5, Harley 
A. Daniel.

"Applied Research Contributions to Ore
gon's Agricultural Income— A Biennial Report 
o f Activities and Accomplishments 1932-34,” 
Agr. Exp. Sta., Corvallis, Ore., Sta. Bui. 334, 
Dec. 1934, Wm. A. Sc hoe nfeld and Ralph S. 
Besse.

"Forty-Seventh Annual Report for  the Year 
Ended June 30, 1934,” Agr. Exp. Sta., Clem- 
son College, S. C., Dec. 1934, H. W. Barre.

"Forty-Sixth Annual Report 1933,” Agr. 
Exp. Sta., Knoxville, Tenn., James D. Hos
kins.

"Lespedeza Sericea,” Agr. Exp. Sta., Knox
ville, Tenn., Bui. 154, Feb. 193 5, C. A. Mooers 
and H. P. Ogden.

"The Japanese Persimmon in Tennessee,” 
Agr. Exp. Sta., Knoxville, Tenn., Cir. 51,
Dec. 1934, Brooks D. Drain.

"Rye fo r  Pasture and Seed in Tennessee,” 
Agr. Exp. Sta., Knoxville, Tenn., Cir. 52,
Jan. 193 5, L. R. Neel.

"The Production o f  Winter Vegetables in 
the Lower Rio Grande Valley,” Agr. Exp.
Sta., College Sta., Tex., Cir. 73, Dec. 1934, 
W. H. Friend.

"Peanut Growing in the G ulf Coast Prairie 
o f  Texas,” Agr. Exp. Sta., College Sta., Tex. 
Bui. 503, Jan. 193 5, R. H. Stansel.

"Forty-Fourth Annual Report for  the Fiscal 
Year Ended June 30, 1934,” Agr. Exp. Sta., 
Pullman, Wash., Bui. 305, Dec. 1934, Edw. 
C. Johnson.

"Aiding West Virginia Agriculture Through 
Research— Report o f  the West Virginia 
Agricultural Experiment Station fo r  the Bi
ennium Ending June 30, 1934,” Agr. Exp. 
Sta., Morgantown, W. Va., Bui. 263, Dec. 
1934.

"Forty-Fourth Annual Report 1933-1934,” 
Agr. Exp. Sta., Laramie, Wyo., J. A. Hill.

"Report o f  the C hief o f  the Office o f  Ex
periment Stations, 1934,” U. S. D. A., Wash
ington, D. C., J. T. Jardine.



A pril-May, 19)5 23

"Methods o f  Reestablishing Buffalo Grass 
on Cultivated Land in the Great Plains,” 
17. S. D. A., 'Washington, D. C., Cir. 328, 
Aug. 1934, D. A. Savage.

"Bur-Clover Cultivation and Utilization,” 
U. S. D. A., Washington, D. C., Farmers’ 
Bui. 1741, Dec. 1934, Roland McKee.

Economics
"Types o f Farming in ldalio— Part 11—  

The Type o f  Farming Areas," Agr. Exp. Sta„ 
Moscow, Idaho, Bui. 208, June 1934, Neil 
W. Johnson and Harold A. Vogel.

"Agricultural O utlook fo r  Illinois 1931,” 
Agr. Exp. Sta., Urbana, 111., Cir. 426, Dec. 
31, 1934, H. W. Mumford.

"Effects o f  Inflation and deflation upon 
Nebraska Agriculture, 1914 to  1932,” Agr. 
Exp. Sta., Lincoln, Neb., Res. Bui. 71, June

1934,  H. Clyde Filley.
"Rural Homes fo r  Non-Agricultural W ork

ers— A Survey o f  Their Agricultural Activi
ties," Agr. Exp. Sta., Wooster, Ohio, Bui. 
547, Feb. 193 5, F. L. Morison and J .  H. 
Sitterley.

"Cooperative Vegetable Marketing Associa
tions o f  the Lower R io Grande Valley,” Agr. 
Exp. Sta., College Sta., Tex., Cir. 74, Jan. 
193 5, W. E. Paulson.

"The Agricultural O utlook fo r  193 5,” 
U. S. D. A., Washington, D. C ., Misc. Pub. 
215,  Nov. 1934.

"A lfalfa Hay an Economical Feed fo r  Dairy 
Cows," Agr. Exp. Sta., Pullman, Wash., Ext. 
Cir. 23, Feb. 193 5, / .  C. Knott and C. C. 
H  amps on.

"Consumer Preferences fo r  Potatoes," Agr. 
Exp. Sta., Madison, Wis., Res. Bui. 124, Nov. 
1934, Henry H. Bakkcn.

The Inquiring Mind
(From page 12)

by his splendid achievements in soil 
survey work. He must have felt well 
repaid for his efforts when, on Feb
ruary 25, 1930, he was awarded the 
Cullum Medal of The American Geo
graphical Society at a banquet held in 
New York City. The medal bears the 
inscription For his Geographical work 
on the soil, ,rthe foothold o f  all 
things.” It is the medal which, in 
years past, has been awarded to the 
most famous geographers of the 
world, including Peary, Nansen, Scott, 
Murray, and Shackleton.

The honor was richly deserved in 
consideration of Dr. Marbut’s many 
years of direct supervision of the soil 
survey work of the U. S. Department 
of Agriculture. Up to the time of the 
presentation, more than 880,000,000 
acres, approximately half of the agri
cultural land of the United States, had 
been examined, mapped, and described 
as to soil character, quality, and adapt
ability for agricultural purposes. The 
total has far exceeded that figure to
day.

"Probably no man living,” says Dr. 
A. F. Woods, director of the scientific

work of the Department of Agricul
ture, "has a wider or more intimate 
scientific knowledge of soils of the 
world.” In 1899, Dr. Marbut spent a 
year in examining and classifying the 
soils of every country in western 
Europe except Spain. In 1918 he di
rected the work of classifying the 
soils of Africa. His report of this 
study, "Vegetation and Soils of 
Africa,” written in collaboration with 
Dr. H. F. Shantz, was published by 
the American Geographical Society in 
1923.

The Official Record of the U. S. 
Department of Agriculture for Feb
ruary 27, 1930, stated that Dr. Mar
but was, at that time, chairman of 
the International Commission on 
Genesis, Classification, Morphology, 
and Mapping of Soils. He presided 
over the sessions of that commission 
held in May 1929 in the Free City of 
Danzig. As chairman of the subcom
mission on mapping the soils of the 
Americas, he has made a study of the 
soils of South America, in addition to 
his lifelong study of the United States, 
upon which he was to report at the
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triennial meeting of the International 
Soil Congress held in Leningrad July 
1930.

The soil study and survey work 
(pedology) in which Dr. Marbut has 
so long been engaged is regarded by 
Dr. Woods as the most important of 
all the work that is going forward, 
because the agricultural problem today 
can be solved only by getting facts 
and applying them to the present sit
uation. It lies at the foundation of 
our whole program of agriculture. In 
addition to the great economic bene
fits to be gained from the use of the 
soil survey as a guide to the selection 
of soils and the adaptation of the 
proper land to the right crop, the soil 
surveyors say that this work has re
vealed erosion as the greatest menace 
to the fertility of the American soil 
and has pointed to the means of solu
tion by establishing the characteristics 
and location of those soils peculiarly 
liable to loss from rainwash and gully
ing. Hugh H. Bennett, specialist in 
erosion and field inspector of the U. S. 
Bureau of Chemistry and Soils, once 
stated that there is 21 times more an
nual loss of, plant food from rain- 
wash than from cropping. The char
acter of the soil is also the most im
portant factor determining the ap
praisal of rural lands for taxation 
assessment and determining land val
ues. The appraisers of the Federal 
Land Bank have made the utmost use 
of all available soil maps in carrying 
out the program of the Farm Credit 
Administration.

D ifferen ce in V iew

Dr. Marbut explains that the point 
of view maintained by the pedologist 
is different from that of the geologist. 
The latter studies his geologic section 
from the point of view of the physical 
processes by which the materials were 
accumulated and the historical suc
cession of the several layers of succes
sively overlying beds. The pedologist 
studies his soil section or "soil profile,” 
as he calls it, from the point of view

of processes by which the successively 
overlying layers of material that he 
finds were developed in place after the 
geological processes of accumulation 
had finished their work. He studies 
these processes as the product of en
vironmental forces acting on the spot, 
through a period of time.

Since the soil as such differs from 
the layer of unconsolidated geological 
material of which it is geologically a 
part, in such a way as to show that the 
changes wrought in the original mate
rial to produce the soil acted from 
above downward, he soon realizes that 
his soil is the product of the environ
mental forces working on the earth’s 
surface of which he learns, by broad 
geographic correlation studies, that 
climate and natural vegetation are the 
two principal ones. He finds it neces
sary, therefore, to look upon the soil 
as the result of an evolutionary rather 
than a mere physical development. In 
that sense therefore, the soil becomes, 
not an organism or even organic, but 
a body related more closely in its 
fundamental nature and its processes 
of development to an organic body 
than to a physical body.

Map o f  U. S. Soils

The soil characteristics are an ex
pression of the soil’s capacities. The 
agriculture must therefore reflect 
those characteristics. The soil units 
shown on a soil survey map have been 
determined on the basis of these same 
characteristics and on no other basis. 
It is inevitable, therefore, that a close 
relationship exists between the soil 
map and the type of agriculture on 
the same area. "It is the only line of 
research,” says Dr. Marbut, "in which 
the soil is studied in relation to the 
plant cover, and in which a correlation 
is made between the characteristics and 
successful growth of given plants and 
the characteristics of a given soil.”

Soil scientists of the Department of 
Agriculture have recently prepared a 
large map with many colors showing 

,*the facts made available by the soil
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Dr* Mar but explaining the toil map of tbe United States in 250 color patterns*

survey. It is on a scale of 1 inch to 
40 miles. Although necessarily very 
general, it gives the location of groups 
of similar soils shown in detail on the 
county soil maps published on the 
much larger scale of one inch to the 
mile. While this large map of the 
country does not furnish the detailed 
data necessary in comparing one farm 
with another, it does allow important 
regional comparisons. It furnishes the 
best summary of the soil resources in 
this or any other country.

Professor A. R. Whitson, Chief of 
the Soils Department of the Univer
sity of Wisconsin, regards the late Dr. 
E. W. Hilgard (1833-1916) as the 
great American pioneer in the develop
ment of the science of Pedology. Dur
ing the very earliest periods of the de
velopment of that science in Europe, 
he was actively engaged in the study 
of the influence of climate and vege
tation on soils. Other American soil 
scientists who were engaged in the 
wide-spread study of the soils of the 
country, in connection with the soil

survey being made by the Federal gov
ernment, scarcely appreciated Dr. Hil- 
gard’s point of view; but when Dr. 
Marbut took charge* of the survey in 
1910 he also recognized that the corre
lation of the soils with the rock mate
rial from which they were derived 
does not furnish an adequate basis for 
their classification.

According to Prof. Whitson, Dr. 
Marbut then began his major life 
work, which has been the fundamental 
study of the principles of pedology 
and their application to the interpreta
tion of the origin and physical and 
chemical character of the soils of the 
United States, and of several other 
regions he has investigated. Almost 
alone he has, by indefatigable labor in 
the field, laboratory, and library, 
brought the science of pedology in 
this country to a more perfect state 
of development than has been reached 
even in the European home of that 
science. His work in the Amazon 
Basin and in the interpretation of all 
available literature on the climate,
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vegetation, and soils of Africa also 
has given rise to suggestions regarding 
the interpretation of the soils of those 
regions which will undoubtedly be of 
great assistance in their further study. 
Professor Whitson believes that Dr. 
Marbut will unquestionably be recog
nized in the future as “one of the 
greater leaders of this generation in the 
development of agricultural science.” 

At the annual dinner of the Ameri
can Soil Survey in honor of Dr. Mar
but in Washington, D. C., on Novem
ber 20 , 1934, Dr. Henry G. Knight, 
Chief of the Bureau of Chemistry and 
Soils of the U. S. Department of Agri
culture, said, “One of the finest things 
about Dr. Marbut is his personality. 
Through it he has profoundly influ
enced not only the soil survey in

America but soil science throughout 
the world.” Dr. J . G. Lipman, Di
rector of the New Jersey Experiment 
Station, added, “When you think of 
Dr. Marbut, give him credit as a pio
neer in an international organization 
that can deal more effectively with the 
problems of land, and remember that 
he has contributed something that has 
increased the good will of nations.”

Now that he has returned to his 
“old stamping ground” in the land of 
the Missouri mule, we hope Dr. Mar
but will still be able to roam over 
those beloved Ozark hills as he did 
when young, and spend his declining 
days blessed with the satisfaction of 
work well done and of approbation 
richly earned and cheerfully rendered.

The Soybean Is Here to Stay
(From page 14)

for soil minerals such as calcium, 
phosphorus, and potassium.

The soybean is ’a better crop to pre
cede corn than a non-legume crop 
such as timothy, but it is not as good 
as the more deep-rooting legumes such 
as red clover or alfalfa. This is il
lustrated in the following data from 
the experiment field at Mt. Morris.

Tljree-Year Average Yield o f Corn 
After timothy was re

moved for hay  45 bu. an acre
After soybeans were re

moved for hay . . . .  51 bu. an acre 
After red clover was

removed for hay . . 61 bu. an acre 
After alfalfa was re

moved for hay . . . .  64 bu. an acre
There are literally hundreds of va

rieties of soybeans, but the choice 
for a given locality should be made 
with care. Plant breeders are doing 
a good job of creating new types of 
soybeans. Illinois has produced the 
Illini soybean; Indiana the Dunfield;

and so on through the list of soybean 
states, each with its favorite kind. 
To mention the best variety for each 
state and each purpose would take 
more space than is here available.

For the successful production of 
soybeans a good seed bed is a first 
requisite. The seed bed must be firm 
with loose soil to cover the seed well 
and sufficient moisture to start germi
nation promptly. The ideal seed bed 
is prepared either by fall or early 
spring plowing. Harrowing or light 
discing at frequent intervals during 
April and May is desirable in order 
to kill as many weeds as possible be
fore seeding.

Thorough inoculation of the soy
bean is essential. The value of inoc
ulation is not limited to its influence 
upon subsequent crop yields. Im
mediate benefit is obtained in the form 
of increased yields of beans. Further
more the bean crop itself contains a 
higher percentage of protein when 
inoculated than when uninoculated.
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Under conditions which prevail 
generally in the corn belt, the proper 
date to seed soybeans is about the time 
corn is planted. With most varieties 
late planting should be avoided, es
pecially if the crop is to be grown for 
seed, since practically all common va
rieties require the entire season to 
mature. Early planting will usually 
be accompanied by somewhat earlier 
ripening, although the difference in 
time of maturity will not be so great 
as the difference in time of planting. 
The chief reason for not seeding soy
beans as early as corn-planting time 
is to enable the grower to kill "an
other crop of weeds.”

There are two common methods of 
seeding soybeans, one is in rows to per
mit cultivation and another where the 
grain drill is used, which enables the 
farmer to seed the beans solid in the 
same manner as wheat or oats.

Whether the crop is to be grown 
for hay or for seed will influence 
somewhat the method of seeding. 
Soybeans can be grown satisfactorily 
when seeded solid with the grain drill 
if the land has been carefully pre
pared and if there is no objection to 
the presence of some weed grasses in 
the crop at harvest time. If the 
grower expects to keep out weeds or 
if he desires to use a minimum amount 
of seed, he should plant in rows 18

to 32 inches apart depending upon the 
machinery available.

Proper cultivation of the soybeans 
cannot be overemphasized. Most ef
fective cultivation will usually be 
done "before the beans are planted,” 
that is, killing the weeds by cultivat
ing the land before the planting is 
done. It is frequently advisable and 
sometimes necessary to cultivate beans 
once before they come through the 
ground. In soils that tend to crust 
badly, it is desirable to break up the 
hard surface two or three days before 
the beans are ready to come through. 
The plants are easily broken off just 
as they are coming up and frequently, 
unless given assistance, will "break 
their necks.” The rotary hoe is ex
cellent for breaking the crust, and 
the spike-toothed harrow is also satis
factory. Beans seeded in rows are 
commonly cultivated with corn ma
chinery. Cultivation should be fre
quent enough to keep down the weeds 
at least until the beans are tall enough 
to shade the ground. Two or three 
cultivations after the beans are well 
up will be found sufficient.

There is a growing interest in soy
beans for hay. Up to 1934 about 56 
per cent of the bean crop grown in 
this country was used for hay. With 
the drought and the shortage of for
age last year, soybean hay saved the

Field of Illin i soybeans in 24*incb rows.
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situation on thousands of farms. 
Early cut hay is probably richer in 
protein but hay cut after the seeds 
are well formed and before the leaves 
fall gives the greatest total yield. Dis
colored soybean hay may not be quite 
so nutritious as that made without ex
posure to rain, but it nevertheless is 
of good feeding value.

An average yield of medium-matur
ing soybeans on fertile soils may 
range from 2 to 3 tons of hay per 
acre. On the less fertile soils beans 
of the hay type such as the Virginia 
and Wilson should yield from about 
1 % to 2 Yz tons. The mower is the 
implement commonly used for cut
ting the hay crop. The binder, fa
vored by some growers, has disadvan
tages. When cut with a mower, soy
beans are usually allowed to remain 
in the swath for a day or so for wilt
ing, after which they are raked into 
windrows where they may be allowed 
to complete curing or, as is sometimes 
done after a day in the windrow, they 
may be piled into cocks or bunches 
to complete the curing. Under fa
vorable conditions a good quality of 
hay can be made directly from the 
windrows.

H arvesting the Seed

The soybean seed crop should be cut 
when the pods are fully matured, the 
seed in the hard-dough stage, and, 
with most varieties, when the leaves 
are practically all off. There is no 
time, however, when soybeans can be 
cut and produce a crop of good hay 
and at the same time make a high 
quality seed crop. The hay will 
usually be cut three weeks or a month 
before the seed crop is ready for har
vest. The grain binder is generally 
used for harvesting the seed crop, but 
some varieties, especially on poor soils, 
grow so short that it is necessary to 
use the mower. When cut with a 
binder, soybeans are handled practi
cally the same as any other grain. 
Bundles should be comparatively small 
and not bound too tightly. They

should be set up in small shocks and 
allowed to cure.

Some growers, after producing a 
good crop of soybeans and harvesting 
them efficiently, have had difficulty in 
getting the crop threshed. The or
dinary grain separator will thresh soy
beans satisfactorily after a few ad
justments. The speed of the cylinder 
must be reduced to practically one- 
half the normal threshing rate. Even 
though the small grain separator is 
very effective, the combine is coming 
rapidly into use in the central corn- 
belt states and is used as much for 
beans as for wheat.

The fact that this legume proved 
to be a valuable high-protein rough
age led farmers to consider the soy
bean as a companion crop to be plant
ed with corn to serve as fall pasture, 
especially for hogs. Thousands of 
acres are now used to advantage in 
this manner. Where this mixed plant
ing is practiced, the yield of corn is 
likely to be somewhat reduced. There 
is an indication that when the two 
are grown together the soybeans pro
tect the corn from chinch bugs.

The method of handling soybean 
seed immediately after threshing is im
portant. Beans which test more than 
12 per cent moisture at threshing time 
should be examined frequently when 
stored in large lots. If the moisture 
content exceeds 15 per cent, the beans 
either should be spread out to permit 
frequent stirring or put in bags. 
Where only small lots are handled, the 
threshed beans are sometimes put in 
loosely woven burlap sacks.

Uses Rapidly Increasing

The industrial utilization of the 
soybean has developed very rapidly, 
especially during the last five to ten 
years. Utilization of soybean oil is 
attracting thoughtful attention. There 
is a demand for soybean oil in edible 
products, paints, varnishes, linoleum, 
soaps, and for a variety of other mis
cellaneous purposes. Although soy
bean oil has a wide range of useful
ness, certain desirable outlets have
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COMMODITIES IN WHICH SOYBEANS OR SOYBEAN PRODUCTS
ARE USED
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Soybean flour 
Soybean meal flour 
Refined edible soybean oil 
Soybean salad oil 
Chocolate bars (30%  soybean 

flour)
Cocoa (up to 60% soybean 

flour)
Sausages (up to 50% soybean 

flour)
Bread ( 7Yz% soybean flour) 
Rolls (10%  soybean flour) 
Macaroni ( 2 0 % soybean 

flour)
Soybean muffins 
Soybean cookies 
Soybean doughnuts

(A partial list)

Food Products
Vegetable shortening 
Infant foods 
Diabetic foods 
Oleomargarine 
Lard substitutes 
Filled sweets 
Soybean sprouts 
Soybean cheese 
Soybean milk 
Soybean buns 
Soybean ice cream 
Soya Cream Biscuits 
La Choy—Soy Sauce 
Soyolk (flour)
Soy Biscuits 
Soy Flour 
Vi-Zoy

Lektizoy 
Zoy Soup
Zoybeans (cooked beans) 
Bacon and Zoy Beans 
Zoy Bouillon 
Soy Bean Biscuit 
Casein Gluten Flour 
No-fat Mayonnaise 
Fatless Spread 
Fluffo

Canadian Products 
Milqo (soy milk) 
Vi-tone (chocolate)
Soya Flour
Soyex-Malt-Cocoa Drink
Soyex
Macaroni

Cake or meal 
Commercial feed 
Dairy feed 
Dairy chow 
How chow 
Poultry chow

Feed Products
Dog chow 
Chicken chowder 
Steer fatena 
Claf chow 
Lay chow 
Rabbit chow

34% protein chow chow 
24% protein chow chow 
Chick startena 
Chicken fatena 
Olelene 
Grainola

Paint
Varnish
Enamels
Oilcloth
Linoleum

Industrial Products
Printer’s ink
Glycerine
Celluloid
Lauxtex plastic wall 

coat
Lauxeine waterproof 

soybean glue

Lauxein emulsifier 
Soap
Core binders 
Rubber substitutes

been somewhat restricted. The qual
ity of soybean oil has varied widely in 
the past, but this is being rapidly 
overcome, and the oil now coming on 
the market is a much finer product 
than formerly. Indeed developments 
in processing and refining have been 
so improved in recent years that to
day’s product is more uniform in 
quality and altogether superior to im
ported oil.

About 6 ,000,000  pounds of soy
bean oil, or one-sixth of the oil from 
the 1930 domestic crop, were used in 
edible products. Hydrogenated soy
bean oil is being used successfully in 
salad oils and as lard substitutes. Soy
bean oil has been given a good deal 
of publicity for paint and varnish 
purposes. There are a number of 
paint concerns now placing soybean 
oil paint on the market. When it
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is realized that we import more flax 
seed than we grow, it is only just 
that we find a substitute for this im
port product. The farmer has a 
growing conviction that, " I f  we buy 
your paint, you buy our oils.” There 
is a rather definite demand on the part 
of the farmer now to have a paint 
with a larger amount of soybean oil.

Products derived from the soybeans 
grown in this country are many. The 
foregoing is a partial list of such pro
ducts actually being placed on the 
market in the United States and 
Canada. This list is rapidly growing 
and is not intended to be complete. 
It gives, however, some idea of what 
the future holds for the soybean.

Strawberries Thrive Best in 
Neutral Soil

Strawberries grow better in North 
Carolina if the grower is careful not 
to let the soil become too acid, fertil
izer tests revealed. The best fertilizer 
mixture for the rather sandy straw
berry soils of the Carolina coastal 
plain, according to R. A. Lineberry of 
the United States Department of Agri
culture, proved to be a mixture con
taining 5 percent nitrogen, 8 percent

phosphoric acid, and 6 percent potash. 
Increasing or decreasing the proportion 
of either the nitrogen or the potash 
made the mixture less desirable. In the 
tests the fertilizer was applied semi
annually, 750 pounds to the acre in 
August and the same amount in No
vember. Liming the soil until it was 
almost neutral in reaction favored 
vigorous growth in the plants.

Saleable Sweets
(From page 9)

extra potash (either muriate or sul
phate) there was a decided increase in 
yield on both farms.

Comparing the 3-8-10 with the 3- 
3-15 analysis on both farms and for 
both early and late harvests, the 3-3- 
15 in each instance gave significantly 
larger yields. It will be observed also 
that in every case the 3-3-15 analysis 
plus 200 lbs. (muriate or sulphate) 
produced decidedly larger yields than 
the 3-3-15 alone.

Viewing the results broadly and as 
an eye-witness to the several harvests, 
the only conclusion possible is that 
under the conditions of these tests the 
3-3-15 analysis greatly outyielded the 
3- 8- 10, and that neither of these an
alyses alone gave as large a yield as 
when supplemented by 200 lbs. of

extra muriate or sulphate of potash. 
The soils on both of these farms would 
be classed as of moderate fertility at 
least and were fairly well supplied 
with organic matter. Soil tests showed 
the soils of both farms to have a pH 
of 6.0, both medium in phosphorus 
and both well below medium in re
serve potash.

In addition to the facts discussed 
relative to these demonstrations, I 
want to quote from those who had 
supervision of the work: "The real 
significance of the higher potash an
alysis or ordinary analysis plus extra 
potash broadcast is that it gives a 
higher percentage of primes as well 
as larger yields in the early season 
harvest, which if prices are fair, may 
mean vastly larger profits.” "O f sig-



April-May, 1935 ^
SUMMARY OF FERTILIZER TESTS

on farms of J. Galen Adkins, Salisbury, Md., and W. J. Hotton,
Mt. Hermon, Md.

Yield Increase Yield Increas
Primes Primes Primes Primes

Name, Address, Fertilizer Amount Bus. Due to Bus. Due to
and Soil Type Analysis per Per A. Potash Per A. Potash

Acre Lbs. Sept. 10th Oct. 15 th

J. Galen Adkins 3-8-10 1000 200 250
Salisbury, Md.
Norfolk sandy 3-8-10 1000
loam & Muriate 200 337 137 375 125

(1934) 3-3-15 1000 275 370

3-3-15 1000
& Muriate 200 400 125 520 150

W. J. Hotton 3-8-10 1000
Mt. Hermon, Md.
Norfolk sandy 3-8-10 1000
loam

(1934) 3-3-15 1000

& Sulphate 200

3-3-15 1000
& Sulphate 200

nificance in the late harvest is the 
fact that there was a very small per
centage that might be classed as 
’Jumbos’. And, too, total yields of 
primes about doubled.”

It doubtless would be of interest to 
discuss the rotations followed on these 
farms, methods of setting plants, 
number of times cultivated, chemical 
soil tests, etc., but space will not per
mit. The yields, however, will show 
the experienced grower that the cul-

170

208

243

380

38

137

433

600

4 66

533

167

67

tural practices must have been nearly 
ideal and that soil conditions and 
weather conditions were favorable.

Testimonials from growers are very 
easy to obtain and as a result are not 
often believed, but in talks with both 
of these growers and other growers 
who either saw or knew of the results 
with the extra potash, these state
ments were heard: ” 1 wouldn’t have 
believed it possible, and I am surely 
going to use extra potash next year.”

Fellowship in the Furrow
(From page 6 )

and to each other gradually became national or international nature can- 
the issue of the age. not well be recounted freshly as of

"Spot news” of a broad state and yore in the less frequent appearing



32 B e t t e r  C r o p s  W i t h  P l a n t  F oo d

technical farm press. As means of 
spreading spot news increased, the 
frequency and the size of many farm 
journals have decreased.

Yet it would seem that the mere 
first telling of news and the first 
startling disclosure of an event affect- 
ing agriculture or its related indus
tries by no means ends it. Such events 
only fire a spark in a string of tinder. 
The size of the bonfire or its final 
effect on the lives and fortunes of the 
farmers depends largely on the con
sideration given to that eventful 
spark and the mental reactions ensuing 
long after the spot news has been for
gotten.

Where else but in the thoughtful 
columns of comment, discussion, and 
aftermath reporting open still to 
worthwhile, alert farm journals, may 
the rural citizen truly weigh and 
gauge the forces developing in the 
wake of changing news events? More 
reader comment, more contact with 
farmers instead of less— these are es
sential to the destiny of modern agri
cultural papers. Hasty acceptance of 
some news statements would indeed 
mark the close of calm reflection so 
common to farming, and it is the field 
of the farm press to mirror that mass 
opinion and to set it right when it 
feeds on untruth.

IT  would seem, therefore, that while 
the force and following of the usual 

metropolitan daily editorial writer and 
his intimacy with his readers has be
come far'less effective, the reverse may 
be true of the better directors of rural 
periodicals.

Providing that a farm editor does 
not have a bias toward simon-pure 
partisanship or a deaf ear to progress 
and new economic needs, the response 
he may get from his better posted 
patrons will be gratifying indeed. 
There is little room, of course, for 
the decadent theorist or the stand-pat 
scriviner, because so many of his pet

platforms are dead issues and the 
planks are too weak to "stand-pat” 
upon anyhow. Maybe this is bad medi
cine for men too old to "reform,” and 
maybe it means younger men at the 
helm of farm papers. But personally 
I do not think so, because the last ten 
years have taught many an old dog 
new tricks he never thought he could 
master. Not the age of the scribe, 
but his personal alertness and vigor, 
his awareness of mind, and his will
ingness to move forward— these make 
up the present qualifications for the 
rural quill. And above all else, tol
erance and patience when things in 
the news are not quite clear, and 
again, intolerance and a good display 
of force when bad news gets worse 
against the safety of agriculture.

HERE I have come almost to the 
end of my rope for this issue 

without working in examples of some 
of the farm characters whose associa
tion in the past decade have recom
pensed me manifoldly for the financial 
wealth which I failed to garner en 
route. I may yet have such a chance, 
if the public and the publisher permit.

Just the other day a man passed 
away whose life was spent in allegiance 
to powerful interests opposed to agri
cultural welfare. He occupied a hand
some suite in the same office building 
where my simple loft was cornered. 
Not being a Pharisee, it is not my 
part to conjecture on his modicum of 
reward hereafter. All I know about 
it is that I was welcome in places of 
abode amid green fields where he was 
not highly regarded. Not caring fur
ther to compare either brains or wealth 
with him, probably to my confusion, 
I am willing to look back and be 
quite content with my own experi
ences and friendships— truly and sim
ply of the earth earthly.

And not being so old or so wise or 
so rich in such friends as I hope to 
become, I look ahead to more fellow
ship in the furrow.



EXPERIEN CE 
"Were you scared on your wedding 

day?”
“Yes, but I’ve learned since that 

I was not nearly so much as I should 
have been.”

Teacher— “Robert, what do they 
raise in Ireland?”

Robert— "I know, but I don’t want 
to say it. Mother tells me I mustn’t 
talk tough.”

The sleight-of-hand performance 
was not going very well.

“Can any lady or gentleman lend 
me an egg?” asked the conjurer, com
ing down to the footlights.

“If we ’ad one,” shouted a man in 
the audience, “you’d ’av got it long 
before this.” London Opinion.

we eat?’
After marriage, he says it.

SA TISFIED  
Proud Father: "What shall we call 

it?”
Fond Mother: “Let’s call it Quits.”

A beauty expert informs us that 
a mud bath makes the skin soft, 
smooth, and silky. We must go down 
to the zoo again and have another 
good look at the hippopotami.

Visitor (to little girl): “And was 
your grandpa covered with insurance 
when he died?”

Little Girl: "No’m; just a night
shirt.”

A football player in a small college 
was extraordinarily dumb, but to the 
surprise of everyone, he passed all of 
his work, including a special examina
tion in chemistry. The chemistry pro
fessor was asked about it, and he said, 
“I decided I would let him pass if he 
answered 50 per cent of the questions 
correctly.

“I asked him two questions—one 
he answered wrong— one right. There
fore I let him pass. The first was 
'What color is blue vitriol?’ He 
answered, ‘Pink.’ That time he was 
wrong. The other was 'How do you 
make sulphuric acid?* He answered 
that he didn’t know. That time he 
was right.”

Before marriage she says: “When do
P P^t),,

“So the doctor’s trial marriage has 
been found out?”

“Yes, and he’s been arrested!” 
“What’s the charge?”
“Practicing without a license.”

FA TH ER SAID NO MORE 
Jimmy, I wish you’d learn better 

table manners; you’re a regular little 
pig at the table.”

Deep silence on Jimmy’s part. So 
father, in order to impress him more, 
added, "I  say, Jimmy, do you know
what a pig is:

"Yes, sir,” replied Jimmy meekly. 
“It’s a hog’s little boy.”
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Jeff says, "It’s in the cards, 
no matter who deals th em *9

Science Plus
By

OR IG IN A LL Y  devised to utilize laboratory science in the 
conquest of the boll-weevil and the poll-evil, the farm  ex

tension service has of late helped to establish a rural economic 
democracy fitted for an emergency, out of the charts, curves, 
and indices of economic science, reinforced by processing taxes 
and benefit payments. Thus emerged the era of the test tube 
plus the slide rule plus organized and "subsidized” determination.

Let’s start with Genesis and drift 
along toward the apocalypse. One 
best gets a glimpse of the future by 
scanning the past. County agents and 
extension specialists, as I first knew 
them nearly a score of years ago, were 
field educators. At first their move
ments were regarded with skepticism 
or tolerance, or even bitterness, sur
rounded as they were by men of the

old practical school who had little 
fondness for or dependence upon 
books or pencils in farming.

Gradually as the more scholarly sons 
took charge of the farms and com
munities, the lot of the county agents 
assumed a brighter hue, while some 
distinct gains were made in the appli
cation of science to farm and live
stock problems, over the plaintive

3
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wails of the stand-patters.
The gang at the court-house used 

to snicker when the county agent 
came in loaded down with soil sam
ples, bunches of weeds to identify, 
and other stray mementoes of his 
rattling peregrinations.

THE pompous county clerk and the 
dry little county treasurer would 

proceed to the sheriff’s dingy sanctum 
and exchange bits of jealous com
ment on this interloper who "rode 
around on county gas at more than 
twice our wages.” Or they would go 
down to the drug store and swap 
stabs at the county agent with the 
tight-lipped old apothecary, mixer of 
questionable livestock dips and dopes, 
who railed savagely because the new
comer had been telling the farmers 
to substitute good feeding, testing, 
and sanitation in place of sure-fire 
cure-alls. If they still had a grudge 
unsatisfied, these moochers would 
spend the evening with the dour, old, 
cross-grained and entirely rugged and 
ruthless stock-buyer, in his shack near 
the chutes at the depot. That worthy 
would show them his books to prove 
how damaging to local trade and pri
vate profits were the pools and pro 
rata sheets of the cooperative live
stock sales unit, which this new scape
goat from the university had intro
duced to the countryside.

Then, one by one, these foeman of 
the extension man and stoppers of 
education would inveigle the unwary 
and whisper advice to them to dis
band the farm bureau or elect good 
old-time pioneers to the county board 
once more.

IT  wasn’t usually the "big selfish cor
porations” who tried to undermine 

the local business of awakening the 
farmer and helping him to act as an 
intelligent unit in a well-informed 
group. On the contrary, some real 
aid came to hard-pressed county 
agents and farm leaders from the

broader-gauged companies allied with 
agricultural commerce.

It is significant to recall that it was 
the rural-minded folks of Dixie who 
began the first county agent work in 
1904 and 1906, when Evans, Procter, 
and Bill Stallings went into Texas to 
carry on the initial itinerant teaching 
by demonstration. Not until 1910, 
when Pennsylvania and Ohio inaugu
rated the first northern county agent 
work did it expand to the region 
which has since become its chief field 
of effort.

"Personal contact” was the moti
vating theory of the famous Smith- 
Lever Act of 1914, ushering in the 
$1,200 salary, the horse and buggy, 
and the weekly circuit-riding of those 
928 county agents who used their 
homes for offices, wrote their reports 
on Sundays in longhand, and paid 
their own expenses. Some of them 
returned home at the week-end with 
all the plunder of an impecunious 
Methodist minister or a country edi
tor, provided by the generosity of 
their remote constituents.

HEY were told by the preamble of 
their charter to "aid in diffusing . 

among the people of the United States 
useful and practical information on 
subjects relating to agriculture and 
home economics and to encourage the 
application of the same.” No men
tion yet of any economic emergency 
or restoration of agricultural purchas
ing power. State contributory finan
cial aid was the keynote of its pro
visions, and hence it became one of 
those early misnomers, "legislative 
bribery,” over which the critics and 
cautious Charlies spent so much use
less blather. Some of the skin-penny 
boys had it all figured out to a nickel 
an acre as to the terrible burden which 
such new-fangled notions posited on 
the patient public.

After a decade of this side-road 
evangelism with many backsliders, an 
accidental outgrowth of extension
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work proved its salvation at a time 
when things were becoming pretty 
stale. Somebody discovered that farm 
kids would not hanker for city ex
citement if their leaders made farm 
life a pleasure and a challenge and 
farm work a brisk and thrilling game 
of wits and alertness. It was a darn 
sight nicer to herd with a bunch of 
awkward young lads and rosy-cheeked 
damsels than to be an adult reformer.

National development of the youth 
movement started in earnest with the 
eighty per cent salary provision of the

Capper-Ketcham Act of 1928, devot
ing that portion solely to captains of 
junior bush-leaguers in the work 
which put zest into the extension field 
and revitalized many discouraged 
rural communities. Yet tougher times 
were coming and men of steel re
solve were needed to withstand their 
rigors and rise above their defeats.

It is a godsend that the 4-H move
ment got its roots established before 
the heavy clouds of the post-war pe
riod blotted out the sun of agricul
ture. Had it not been for the enlist
ment and training received by many 
present-day farmers in the 4-H army, 
no effective alignment for the years 
of 1932 to 193$ would have been 
possible. And even beyond, in the 
trying and critical times through 
which agriculture must pass before 
its legal status to self-determination 
and broad national planning is fixed,

we shall truly find that the seeds of 
the "head, heart and hands,” pledged 
to carry on, will bear enormous 
yields.

Turning next to the Farm Board 
period of dilemma and vain voluntary 
appeals for crop adjustment that en
sued after Government stabilization 
alone had failed, we see the extension 
folks doing their best to follow the 
flag. While Professor Spillman and 
others were conjuring up a way out 
through the domestic allotment plan, 
the cow-testers and soil-mappers kept 
plugging along on the individualistic 
path because no other large movement 
with sufficient national force and rec
ognition had been hatched.

Of course there were a crop of 
strikes and plenty of moratoriums to 
choose from, but somehow these 
lacked common sense and seemed like 
going after wolves with air-guns. Few 
of the county agents got much "het 
up” over the noise-makers of the 
lunatic-fringe rebellion. Like wise 
soldiers they kept their strength in 
reserve and their automatics well oiled 
for big game. Just one thing may 
be said for the rabble rousers, which 
is that in a way they helped to shift 
the scenery around and get the stage 
all set for the grand entrance of the 
coup d’e tat. Otherwise, without the 
blue blazes and the red fire, the fa
mous young AAA would have died 
aborning in Congress and become a

 •    99snoring  Z Z Z .

FEW folks know it, but along in the 
primitive days of the much-berated 

and much-blessed agency referred to 
there was a slight hitch about using 
the county agent system for the prime 
mover of the business. Some doubters 
feared it would interfere with the 
scientific side of their work and still 
others raised the old bogey of preju
dice.

But the machine was all there, fairly 
well geared up, and it would have 
been time-wasting and expensive to 
attempt an entirely new organization
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afield. Many of the boys were part- 
time Federal agents anyhow, so in the 
end the resistance broke down and the 
extension system assumed its proper 
function in a way it had long sought 
to do.

Much of an illuminating nature 
could be fixed up in readable form 
concerning the job the boys had 
coaching some of their State leaders 
so as to shove the Generals ahead in 
double formation in periods when 
snipers began taking pot-shots at the 
new "farm trust.” I reckon they 
often had more fuss and bother with 
their own majordomos than they had 
with the pigless sows, the sowless pigs, 
and the cornless quarter sections. 
This, however, is only an incident in 
the tale of an epoch, so let’s forget it.

HOUGHTFUL surveys of the ex
tension service in these recent 

years of farm credit and crop adjust
ment, drought hazards, and super
organization in a crisis, convince any
one that the machine ran smoothly. In 
a few days more than 70,000 pro- 
duction-control committeemen were 
hitched into the harness and ready to 
drive ahead in the greatest single piece 
of social engineering that American 
farming has witnessed. County agents 
did it.

There were enough delay, legal fog, 
and contrary orders to put the aver
age untrained fellow into the filbert 
class in short order; but somehow, 
trained as they were in patience and 
endurance, the majority of the agents 
hung on like grim death and saw it 
through. They had to. Unless they 
carried on, the whole caboodle of con
tracts would have gone amiss, the 
radical rooters would have taken the 
reservation, and the extension system 
itself might have vanished.

There were probably few of those 
five million contracts which some of 
the boys did not have a hand in sign
ing. Similarly and simultaneously, 
while the adjustment furore was on

full tilt, the mortgage amortizing 
business, starvation livestock, live-at- 
home-if-you-can, and bitter dust 
storms contributed to keep the county 
agent from ennui. Give all the credit 
you wish to Washington, D. C., but 
save a shred or two for the home 
brigade. And when, in the aftermath, 
any cussing is in order, the boys can 
take it, too, and send a little of it 
back if necessary.

And don’t forget the duties they 
had to foster on the side, just as usual, 
for the folks who signed no contracts 
and couldn’t be hired to do it by 
anybody on earth. They demanded 
help to produce more instead of less, 
and I suspect we owe some of our 
ever-normal granary to the back- 
action along that line by the county 
agents serving the die-hards. And 
again, there was the problem of re
placement crops, soil-salvage, legumes, 
erosion, better pastures, dairymen 
versus the rest of the universe, and 
the enraged tax-paying consumer who 
thought it a sin for embattled rural- 
ites to cut the crop even by fifteen 
per cent. I am convinced that hair 
dye and wigs will be in demand 
among the county agents this year or 
else we will have plenty of gray locks 
and shiny pates among them.

Y ET my thesis is that the whole 
business, despite the grief and gun

play, has been a good boost for the 
system. The service depended pri
marily on the welfare of agriculture 
and it could not last through a few 
more years of poverty and dismay. 
The team-work between county 
agents and specialists and the farmers 
developed in these later seasons ought 
to command mutual respect in most 
cases. Yes, and even some of the 
disgruntled small-town tradesmen 

•have turned around and thanked the 
extension workers for saving their 
bacon for them, which is the capsheaf 
of reward. Here for once it was 
proven that a mighty strong army 

(Turn to page 45)
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Alsikc C lover, 1933, Livingston Farm 
LNPK LP

Av. yield 3413 lbs. A v. yield 1713 lb*.

Conn. Valley Soils 
Need Potash

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

NO other farming region in New 
England is better known than 

the Connecticut Valley. Forming the 
boundary between New Hampshire 
and Vermont, this river, flanked as it 
is by flood lands and broad smooth 
terraces, flows on to the sea forming 
the very agricultural heart of Massa
chusetts and Connecticut. Huge 
crops of onions, wrapper tobacco leaf 
grown in shade and in the open, vege
tables, dairy products and forage 
crops, these and many others are 
grown on this comparatively narrow

strip of land which is justly famous.
During past ages the waters of this 

river have been developing the differ
ent terrace levels which now form the 
farming lands of its beautiful valley. 
Sand, silt, and other soil components 
have been brought from the hills of 
these states through the tributaries of 
the river at flood tide to be deposited 
into new soil when the flood waters 
have receded. This material has come 
from limestone valleys in Vermont, 
and from the glacial deposits of New 
Hampshire and the other states. That
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the river has not yet finished its work 
was amply demonstrated in Novem
ber 1927, when deposits of sand and 
silt were laid down in many places to 
a maximum depth of two and three 
feet.

With such a variety of parent mate
rials to draw upon, it is little wonder 
that the soils in this great melting 
pot present certain variations from 
other lands in the states bordering the 
river. Flood deposits investigated in 
New Hampshire after the 1927 flood 
revealed the fact that these newly laid 
soils were the only ones in the whole 
state that carried sufficient lime and 
other alkaline materials to raise the 
test up to or above the neutral point, 
and that instead of ruined land, these 
new deposits were, in many respects, 
actually more fertile than the under
lying soils which they had so deeply 
covered.

Show N eed fo r Potash
Such is a brief resume of the his

tory of Connecticut Valley soils. 
Chemical studies which have been 
made on the soils of one of the ter
races of the valley show that the need 
for lime is less and the need for potash 
greater than on other soils of the rest 
of New Hampshire. It is quite prob
able that this will hold true of the 
whole valley in comparison with the 
other land in the bordering states, if 
an exception is made of the limestone 
valley soils wherever they occur.

That these soils respond to potash 
more than certain other lands in New 
Hampshire is illustrated by certain 
comparative data with sweet clover. 
Of the legumes, sweet clover appears 
to be better able to rustle its potash 
from the unavailable supplies in the 
soil than most other crops.

In an experiment covering yields 
of two crops of sweet clover at 
Greenland, N. H., the addition of pot
ash to a manure, lime, and phosphorus 
treatment gave no increase in yield. 
On the Connecticut Valley terrace 
where data have been taken on yields 
of this same crop for two different

years, all the treatments with potash 
scored tremendous increases, the 
stimulation from 150 pounds of mu
riate of potash being greater than that 
from 10 tons of manure.

The case for phosphorus is exactly 
reversed. Slight increases in the yield 
of sweet clover in the Connecticut 
Valley were not significant, while good 
stimulation was produced in sweet 
clover at Greenland from generous 
applications of superphosphate.

With sweet clover behaving so dif
ferently on the two soils, and indi
cating as it does a vital need for pot
ash, it is not surprising to find that 
other crops give a tremendous response 
to potash in the valley of the Con
necticut.

In the same field where sweet clover 
was grown, a mixture of alfalfa and 
timothy was seeded in 1929. Data 
covering five cuttings in three years 
are now available. The first year the 
crop was harvested, the stand was 
largely alfalfa. The second season’s 
crop was about half alfalfa and half 
timothy, while the third year’s stand 
was almost wholly timothy.

It was no surprise when alfalfa re
sponded to potash, but when the in
creases were well maintained on the 
timothy crop after the alfalfa had 
largely killed out, it was rather aston
ishing, yet this is just what happened.

A summary of the results with this 
mixed hay combination is well illus
trated by the table which follows, 
where the average response for all the 
different possible combinations is given 
for each substance used as a fer
tilizer.

Increase, Lbs.
Material Used Hay per Acre

100 lbs. Muriate of
Potash 1200 lbs. Hay

100 lbs. Nitrate of Soda 750 "  *'
100 lbs. Superphosphate 185 f* "

1 T. Ground Lime
stone 2600 ** "

1 T. Manure 225 "  "
These figures represent the response 

for five cuttings and include the har
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vests when alfalfa made up most of 
the stand as well as those when timo
thy was more abundant. While all 
of the materials mentioned were used 
at a profit, potash gave the greatest 
return on the money invested. At a 
valuation of $15 per ton for the hay, 
a fair average during the period stud
ied, and using the mean cost of the 
materials applied, one dollar invested 
in potash returned $3 in hay, while 
one dollar invested in nitrogen and 
phosphoric acid returned $2.25 and 
$1.39 respectively. Lime brought in 
$2.80 for each dollar spent, and ma
nure paid back $1.69 for each ton 
used. At present costs, the money 
return for potash and nitrogen would 
be considerably higher on account of 
reduced costs for these materials.

After plowing the land where the 
alfalfa-timothy plots had been in the 
summer of 1932, an August seeding 
of red clover was made. The plots 
which, during the same years had pro
duced sweet clover, were seeded to 
alsike clover at the same time. No 
additional lime or manure was used, 
but the plots were top-dressed the fol
lowing spring with the fertilizer varia
tions as in previous years.

On the plots that had received no 
potash, both alsike and red clover 
made a very unsatisfactory growth. 
Taking the yields from the red clover 
plots as an example, the average 
growth produced by four treatments 
without potash was 1026 pounds of 
cured hay, while six treatments with 
potash responded with 3394 pounds of 
hay, more than three times as much.

It would, of course, be unfair to 
say that all of this wide difference in 
yield is due to the potash used. In 
fact, there is much evidence in the 
data to prove that available phosphoric 
acid is of great importance as well. 
The entire mass of data is too long to 
be submitted in a brief summary of 
these tests, but the following table 
will serve to show what happens when 
these two elements are hitched up.

Red Clover 
Treatment Hay

Average yield 12 checks.. . .  668 lbs. 
500 pounds Superphosphate. 1276 
150 pounds Muriate of

Potash ....................... 2177 "
500 Superphosphate -j- 150

Muriate of Potash.. .4005 "  
(Turn to page 38)

Check 
Av. yield 965 lbs.

A lsike C lover, 1 9 3 ), Livingston Farm LNPK 
Av. yield 3 4 1 ) lbs.
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The Inquiring Mind 
and the Seeing Eye

By Dr. A. S. Alexander
University of Wisconsin

THE source, composition, charac
ter, and qualities of the soil have 

intrigued Andrew Robeson Whitson 
ever since the days of his childhood 
on his father’s 600-acre farm in south
eastern Minnesota. His inherent bent 
in that direction, enhanced and cul
tivated by practice and education, led 
inevitably to the adoption of soil sci
ence or pedology as his specialty and 
brought him, in time, the position of 
Professor of Soils in the University of 
Wisconsin, which he has filled with 
credit since 1901.

His intimate acquaintance with 
“Mother Earth" began at an unusally 
early age of his life, for when he had 
just turned seven years of age, he 
might have been seen proudly driving 
three sturdy work horses hitched to one 
of the first Bradley steel riding plows 
used in Minnesota, and turning over a 
16-inch furrow of rich, black prairie 
soil. His father had marked off an 
80-acre "land” with rounded corners 
for his initial efforts, and "round and 
round” it went the team and embryo 
soil scientist until the wheat stubble 
was covered and a fine seed bed pro
vided for the succeeding crop. Noth
ing could stay or stop that red-headed 
boy, whom the folks and neighbors 
nicknamed "Gritty.” He accom
plished the task set him with the in
domitable persistence he had inherited 
from his Scottish ancestors, and the

ability for persistence and plodding 
that has characterized him from that 
day to this.

All farm boys in those pioneer days 
on the prairies of the northwest early 
learned how to work willingly and 
well. They began with the lighter 
chores of the farm, soon learned to 
milk, and then to work horses in the 
field. This labor, while sometimes irk
some no doubt, developed fine traits 
of independence, efficiency, and re
sourcefulness in farm boys like 
"Gritty” Whitson. It is not surpris
ing, therefore, that perched high on 
the spring seat of a Studebaker wagon, 
when but 10 years old, he drove one 
of the teams hauling wheat from the 
home farm near Stanton, Goodhue 
county, to the Red Wing elevator 28 
miles away on the Mississippi.

Inherited Will to Do
In those early days, from the six

ties to the eighties, spring wheat 
reigned supreme as the pay crop in 
southern Minnesota and the Red River 
Valley. It was largely of the red Fife 
variety and produced 40 bushels or 
more per acre at first, and even 30 to 
3 5 bushels an acre at the time of 
"Gritty’s” hauling; but then, alas, the 
devastating chinch bugs descended, 
ruined the wheat crops, and drove the 
grain growers into the dairy business.

Those, too, were the days when
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flocks of wild passenger pigeons some
times shrouded the sun as they flew 
over the Whitson farm, but man mur
dered them and the white pine forests 
of the north and now they are no 
more.

It should not be understood, how
ever, that Andrew Whitson’s father, 
also called Andrew, was a hard task

master. On the contrary, he insisted 
that the boy should faithfully attend 
the country school, and do his chore 
work early and late enough to permit 
of that. The old man had worked 
strenuously to acquire his great farm 
since coming to Minnesota in 1863 
with his wife, Abigail Dack Whitson, 
from the famous Glengarry Country 
in Canada where they were born. 
Young Andrew’s ancestors were Scots. 
In 1907 he succeeded in finding the 
home his grandfather, a Master Mason, 
had built in Edinburgh, Scotland, of 
which city, a few years ago, a Whitson 
was Lord Provost. His grandmother 
was Ann Alexander, whose father was 
an instrument and clock maker of

Hull, England. One of the most 
prized treasures in Professor Whitson’s 
home today is the fine grandfather 
clock, with its mellow-toned silver 
bell, which Grandfather Alexander 
made and presented to his daughter 
on the occasion of her marriage. An
other antique of particular interest is 
the Whitson family Bible which is 
some 300 years old.

Andrew Robeson Whitson was born 
on (he farm near Stanton, Minnesota, 
October 9, 1870. On the home farm 
young Andrew did the practical work 
we have mentioned, and his rudimen
tary education was acquired at the 
nearby country school. When he was 
11 years old the family moved to 
Northfield, the seat of St. Olaf and 
Carlton colleges, so that the children 
might have better educational advan
tages. There he finished the work of 
the public school and had three years 
of preparatory work in Carlton Col
lege.

Early Interest in Geology
On the home farm he had made 

a collection of rocks and plants, and 
having become interested in geology 
and botany, he naturally made these 
studies his specialty at Carlton, in 
preference to the Greek and Latin to 
which, at first, the college professors 
directed his attention. Gradually he 
became so interested in the study of 
rocks that he decided to further his 
knowledge of geology in the Univer
sity of Wisconsin.* In that institution 
he took the first two years of the 
course in General Science and especially 
the courses in mineralogy and geology 
under Professors Hobb, Salisbury, and 
Chamberlain.

When the University of Chicago 
was opened, in the autumn of 1892, 
and attracted President Chamberlain 
and Professor Salisbury to its faculty, 
young Whitson went with them and 
continued his studies in geology and 
other sciences. For two summers he 
was engaged in the work of the U. S. 
Geological Survey in Pennsylvania and

PROFESSOR A. R. WHITSON
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New Jersey under their direction. In 
1894, he received the Bachelor of Sci
ence degree from the University of 
Chicago. His first year of graduate 
work was largely devoted to Geology 
and Chemistry; then, in 1895, he be
came Principal of the High School of 
Beloit College, Wisconsin, and instruc
tor in science there.

In 1897, he married Miss Louise 
Josephine Fitch. They have three 
children.

After serving in Beloit College for 
four years he was appointed Assistant 
Professor of Soil Science in the Col
lege of Agriculture of the University 
of Wisconsin, and was advanced to a 
full professorship in 1901. He had 
worked with Professor F. H. King of 
the University of Wisconsin during 
two summers while connected with 
Beloit College, doing chiefly research 
with that eminent scientist on the flow 
of water through sand and the soil.

Pursued Graduate Study
It was that experience which led to 

his invitation to join the faculty of 
the Wisconsin College of Agriculture 
in 18 99, and he was also given the 
opportunity for an additional year of 
graduate study in the University of 
Chicago. When Professor King was 
attracted to the U. S. Department of 
Agriculture at Washington in 1901, 
Professor Whitson was appointed his 
successor in the Wisconsin College of 
Agriculture, and there he is serving 
today in an unassuming, but purpose
ful and highly successful way.

His first sabbatical leave of absence, 
granted in 1907, was used for further 
graduate study in Berlin and a study 
of soil management during the follow
ing summer in Germany, Austria, 
Italy, Holland, and England. During 
that year he was appointed by Secre
tary of Agriculture James Wilson, 
U. S. Delegate to the International 
Congress of Agriculture in Vienna.

Professor Whitson is a charter mem
ber of both the American Society of 
Agronomy and the American Associa
tion of Soil Survey Workers. In 1933

he was elected a member of the Ameri
can Geological Society of New York, 
and a fellow of the American Society 
of Agronomy. He is also a member 
of Sigma Xi and Alpha Zeta.

When Professor Whitson began 
work in agricultural physics at the 
Wisconsin Agricultural Experiment 
Station in April, 1900, methods of 
rapidly determining nitrates in field 
soils were perfected and determina
tions made, throughout the growing 
seasons of 1900 and 1901, on the soil 
under all major Wisconsin crops. 
These were, we believe, the first sys
tematic determinations of nitrate de
velopment and use by crops under 
field conditions. In 1902 and 1903, 
further studies showed that .plants 
growing on soil having a high content 
of nitrates or available nitrogen pro
duced crops with a higher protein con
tent than those growing on soil poorly 
supplied with available nitrogen.

From 1900 on, Professor Whitson 
also studied the fertilizer requirements 
of marsh soils in various parts of Wis
consin. He found that while potash 
was the element chiefly lacking in the 
peat soils of the limestone region, 
those of the central and northern dis
tricts, which are acid, also lacked phos
phorus and lime. Studies of the 
methods of applying fertilizers were 
undertaken in 1902.

Pound Many Soil Problems

Difficulties in cranberry growing 
next attracted Professor Whitson’s at
tention, and in 1903 work in coopera
tion with the Department of Horti
culture was begun. The work showed 
that frost on peat land was chiefly 
due to its poor conductivity rather 
than to air drainage, which meteorol
ogists had assumed to be the cause on 
low ground. A light layer of sand 
was found to reduce and in many in
stances entirely prevent injuries by 
frost. The differences in temperature 
in the zone of the cranberry vines on 
sanded and unsanded land often was 

(Turn to page 40)



Micro-chemical Methods 
As an Aid in Studying 

Soil Fertility Problems
By Jackson B. Hester

Soil Technologist, Virginia

Ag r i c u l t u r e  at the present
time is engaged in a most diffi

cult struggle. What has happened to 
this industry during the past few 
years, together with the situation 
which confronts it at present, com
pel the most enthusiastic grower to 
pause and consider some of the prob
lems involved in the economic produc
tion of a crop. If he is to emerge 
successfully, the most intensive farm
ing methods must be used.

During the past the element of crop 
failure through neglect has been all 
too great, and methods to control and 
correct these conditions must be fol
lowed. It has been admitted that 
many lands not suitable for crop pro
duction, due to depleted nutrient con
tent, poor physical condition, and im
proper fertilization, have reduced the 
operators to poverty. In order to 
bring agriculture out of the mire, 
these things must be corrected. It is 
believed that the short-chemical meth
ods now being developed, in the hands 
of the properly trained man, can most 
definitely help to do this.

The crop-producing power of a soil 
must be considered to be a combina
tion of many factors. For conveni
ence they may be evaluated by stat
ing that productivity depends upon 
such factors as ( 1) weather, ( 2 ) plant 
disease, (3) cultural methods, (4)

Truck Experiment Station

soil reaction, (5) organic matter, ( 6 ) 
available nutrients, (7) texture and 
structure of the soil. The first fac
tor, although a most potent one, is 
beyond our control. The second one 
can be minimized by crop rotation, 
seed treatment, etc. For the remain
ing, more or less definite aid can be 
given. The interdependence of soil 
reaction, organic matter, available nu
trients, and texture as an aid to study
ing soil fertility problems will be con
sidered as developed by the quick 
chemical tests.

Soil Solution and Extracting  
Reagent

Soil chemistry has advanced a long 
way since chemical methods were first 
used in its study. Indeed, much water 
has passed under the bridge since Mil
ton Whitney (1892) put forth the 
view that plants obtained their nutri
ents from the ions present in the soil 
solution. Around this idea he built 
an elaborate theory of soil fertility, 
much of which has proven unaccept
able. Still, the hypothesis that the 
soil solution is the culture solution of 
the plant is now accepted. The qual
ity of the soil solution is greatly af
fected when the soil is limed or soil 
amendments are applied, etc.

The method that one employs in 
studying soil fertility should be gov

13
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erned by the cropping systems and 
soils concerned. At least some idea 
as to what soil constituents are being 
affected by the extracting reagent 
must be at hand. This can only be 
learned through established methods of 
research embodying plant growth as 
well as chemical studies. Once this 
has been established for a given set 
of soils within a particular locality, the 
method becomes quite valuable. The 
soil solution contains the whole of the 
nitrate readily available to the plant, 
some of the calcium, magnesium, and 
potassium, but only a fraction of the 
phosphate.

No definite proportion can be set 
to include all soils, but broadly 40 to 
250 parts per million of nitrate, 10 to 
40 of potassium, and from 1 to 2 
parts of phosphate are found in the 
soil solution. While the most fertile 
soils generally analyze the highest in 
these ions, the renewing power of the 
soil is exceedingly important and de
pendent upon the composition of the 
soil and the activity of the soil micro
organisms. So, at the best, an ex
tracting reagent can only approximate 
these conditions. From a knowledge 
of the renewing power of the soils in
volved and the nutrients present, one 
can predict what is to happen for a 
short time at least. From this stand
point the use of a dilute extracting 
reagent seems well founded. Which
ever method is employed, a dilute acid 
salt solution or a more acid mixture, 
it becomes more valuable to one as he 
gains information of the soil condi
tion, soil constituents affected, and

cultural practices of a given com
munity. The weak points of the 
methods are also learned and likewise 
their application becomes more valu
able.

In studying the soil fertility prob
lems at the Truck Station, we have 
employed a comparatively dilute solu
tion of sodium acetate buffered to 
pH 4.8 to 5.0. It is prepared by dis
solving 10 grams of sodium hydroxide 
in water and adding 20 milliliters of 
acetic acid, giving a final volume of 
two liters. Ten grams of soil are ex
tracted with 25 milliliters of this 
solution and from the extract phos
phorus, potash, magnesium, ammonia, 
nitrate, etc. can be detected. The 
reason for employing a comparatively 
dilute solution is that vegetable crops 
make a very rapid growth in a very 
short time. Thus, abundant plant 
nutrients must be present in a readily 
available state if the plant is to get 
sufficient for rapid growth.

Phosphate Availability
The Norfolk trucking area has 

been farmed since 1700 and trucked 
since 1844. Large quantities of fer
tilizer have been applied to the soils, 
affecting them in many ways. For 
example a large phosphorus reserve 
has been built up in the soil. This is 
readily understood when it is realized 
that from 100 to 160 pounds of phos
phoric acid are generally applied in 
the growing of a crop of Irish pota
toes, whereas only 12 to 15 pounds 
are actually utilized and less than this 
amount actually removed from the

Table 1

THE INFLUENCE OF SOIL ACIDITY UPON THE AVAILABILITY OF
PHOSPHORUS

Norfolk Sandy Loam

p.p.m. of P2Os in soil*

Water Soluble.................... . 0.8 1.4 1.9 2.0 2.0 1.9 1.8
Sodium Acetate Soluble. . . 2.0 3.5 5.5 8.0 9.0 9.0 9.0
Soil pH . . .•...................... 4.4 5.0 5.5 5.9 6.2 6.4 7.0

* Soil analyzed 0.15 per cent P20 6— not fertilized within one year o f  tests.



Grow th of beans in phosphorus test— shown in T able 2.

soil. Very little is leached from the 
soil, so from year to year this has ac
cumulated. Many factors influence 
the availability of phosphorus, notably 
the soil reaction and organic matter 
content.

The effect of soil reaction is 
brought out most strikingly in Table
1. Here also is shown the relation of 
water-soluble to sodium-acetate-solu- 
ble phosphorus. Phosphate fixation is 
very great on the acid soils. Indeed, 
the yield curves on these plats close
ly follow the available phosphate 
curve. This clearly shows that a 
knowledge of the fixing power of a 
soil for phosphorus is very important.

The fixing power of a Norfolk fine 
sand is possibly best shown in Table
2. This experiment was run to study 
the phosphate-fixing power of the local 
soils. The pots received the initial ap
plication of phosphoric acid from 
superphosphate as shown in the table. 
Each pot received an abundance of 
potash and nitrogen with the variable 
supply of phosphorus. The beets did 
not show such a great difference in 
yield to the high applications of phos
phorus as did the beans. This was 
due to the fact that the beets were 
planted immediately after the applica
tion of phosphorus and the soil had 
not had a chance to fix the phosphorus.

Table 2
PHOSPHORUS TEST IN GREENHOUSE 

(Norfolk fine sand)
Yield in Grams Increase Over Check and P2O 0 in Milligrams Per Pot

Yield of Yield of
P2Ob Added 

2 / 5 / 3 4
Beets

4 / 1 0 / 3 4
P2Os Absorbed P2Os Leached P2Os in Sodium 

by Beets 4 / 9 / 3 4  Acetate Extract
Bean*

6 / 1 1 / 3 4
P.O., Absorbed 

by Beans

500 11.8 97 0.5 46 3.4 13
1000 14.4 158 1.4 182 8.9 42
2000 12.6 162 1.6 306 13.3 81
4000 19.7 339 11.0 452 20.2 180

Study run at pH  6.2. * Minus that absorbed from the natural soil.
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JUHBOi

US NO I
JUHBOgfe

w m
US NO lJUMBO

(Courtesy Virginia Truck Experiment Station)

Yields of sweet potatoes from  one-tw entieth acre plats in 1926. Top 15-3-3* Middle 3-15-3* Botton
3-3-15* Reference to Table 3*



Eleven weeks elapsed between the time 
of planting the beets and the bean 
crop. One day before the harvest of 
the beet crop, soil samples were taken 
for analysis and then the soil in the 
pots was leached with about the equiv
alent of two inches of rain water. 
The sodium-acetate-soluble phosphorus 
was obtained from the soil samples 
and the drainage water also was ana
lyzed.

Quite a close correlation was noted 
between the phosphorus shown by the 
sodium-acetate extraction and that ab
sorbed by the crops. From this it is 
believed that an extracting reagent 
that most closely correlates with that 
absorbed by the plant is more valu
able than one that shows more nearly 
what has been added. It has been our 
experience with some of the more 
acid extracting reagents, found to 
work in some parts of the country, 
that a high test for phosphorus is 
found in most of our soils. This, I 
believe, is explained by the nature of 
the compounds in the soil affected by 
the extracting reagent. It is not prac
tical to use water extracts of the soil 
because of the time-consuming ele
ment.

Potash Availability
While some soils show a compara

tively high power for fixing potash 
in a difficultly available form it is 
far less than the fixing power of some 
soils for phosphorus. Likewise, crop 
utilization is much higher. A crop 
of potatoes, while it utilizes only from 
12 to 15 pounds of phosphoric acid to
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the acre, will utilize from 50 to 75 
pounds of potash. In this connec
tion, the data in Table 3 are interest
ing. These data were taken from the 
long-time fertility plats located at 
Onley,Virginia. The yield data are 
given to explain the test for avail

ab le  potash.
The wide ratios used in this work 

serve to provide significant differ
ences in soil treatment against which 
to compare micro-chemical methods 
of testing soils. The yields also show 
the importance of properly balancing 
the fertilizer according to the crop 
needs as well as soil deficiencies.

Even though considerable potash 
from the high-potash plats had been 
removed by large crops of sweet po
tatoes, the test for available potash 
gave some correlation with the amount 
applied and also some correlation with 
the total replaceable potash found in 
the soil. The results indicate that even 
though large amounts of potash have 
been applied in the second treatment 
over a period of years, there is not 
enough left in an available state, as 
shown by chemical tests, to grow a 
good crop of potatoes without the 
usual fertilization.

The soil tests have been very valu
able in this section in locating fields 
that are likely to show magnesium 
deficiency in potatoes. Almost with
out exception soils that have shown 
magnesium-deficiency symptoms in 
the field have given a poor test for 
magnesium in the laboratory. The 
aluminum test has likewise aided in 

( Turn to page 42)
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Table 3
POTASH TESTS ON FERTILIZER PLATS 

Sassafras Sandy Loam

t K20  p.p.m. of Soil \ t Bushels per-Acre—-------------
Fertilizer Replace- 10 Y r. Av. 9 Y r .  Av.

used Total able Sodium Irish Sweet J Yr. Av.
12 Years Applied in Soil Acetate Potatoes Potatoes Corn

15-3-3 186 71 10 158 206 45
6-9-6 558 78 20 172 241 43
3-3-15 930 190 140 92 289 31



Muck-grown Potatoes 
Can Top. the Market

By E. B. Tussing
Extension Horticulturist, Ohio State University

THE prejudice against "muck” 
potatoes is no longer justified. It 
still exists on many markets; but if 

the potatoes are properly grown and 
cleaned, they often will bring a prem
ium in these same markets because 
their identity as muck-grown is lost. 
I have seen them bring a 10 per cent 
premium in our Ohio markets.

For years the buying public has 
discriminated against muck-grown po
tatoes, which have had a displeasing 
appearance caused by the adherence of 
the soil and which have tended to be 
soggy when cooked. In many in
stances the growers did a haphazard 
job. The potato crop was secondary 
and was planted only after the wind 
had destroyed the onion crop and it 
was too late to reseed. This method 
of growing did not add to the quality. 
Low quality is generally associated 
with poorly drained muck and the in
sufficient use of potash fertilizer.

Cleaning Stimulates Buying
Interest in potato growing on the 

muck is being revived since the intro
duction of cleaning machinery and 
the better quality to be gained 
through proper drainage and fertiliza
tion. This is particularly true in 
New York, Ohio, and Indiana. No 
doubt some of this interest is due to 
the low prices that other muck crops 
have been bringing on the market, 
and some to the stimulated buying of 
cleaned muck potatoes. Labor prob
lems may have an influence on the

shift because less labor is needed to 
grow a good crop of potatoes than is 
required in producing many of the 
other muck crops, especially those 
that have to be hand weeded.

The growing of potatoes on muck 
involves a number of problems but 
probably the most serious are drainage, 
proper fertilization, frost damage, 
scab and Rhizoctonia, digging injury, 
and the cleaning of the tubers. It is 
essential to good quality to have the 
muck well-drained. Frost damage is 
a serious problem and about the only 
control that can be practiced is an 
adjustment of planting dates. It is 
essential that potatoes be planted as 
early as possible and still avoid serious 
frost damage.

Early Planting
Three years of work at the Muck 

Experiment Farm at McGuffey, Ohio, 
show that early May plantings have 
been yielding better than the later 
ones, if they escape June frosts. Cob
blers planted in 1934 on May 4 yielded 
433 bushels while those planted on 
May 22 yielded 322. White Rurals 
planted May 4 yielded 470 bushels as 
compared to 371 for the May 22 
planting. There was but slight dif
ference in the yield of White Rurals 
planted May 22 and those planted 
June 7. Those planted June 20 
yielded 190 bushels and were imma-? 
ture when killed by frost on Septem
ber 28. The years of 1932 and 1933 
were seasons with severe June frosts,
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hence the early May plantings did not 
appreciably out-yield the later plant
ings.

The amount of damage will depend 
to a large extent upon the number of 
rotteq seed pieces. I f  cut potatoes 
are used and the seed piece fails to 
heal properly, recovery of the plants 
cannot be expected. It  is essential 
when planting early on muck that the 
seed pieces be intact after the plant 
has been frosted. To be sure of this, 
it is advisable to use small whole certi

fied seed or to heal the cut seed.
There is nothing definite to offer

in the way of controlling scab on
muck except to recommend the use 
of an acid fertilizer instead of one 
that leaves an alkaline residue. Of 
course, many mucks are sour and some 
of them to such a degree that it is 
necessary to add lime to grow a profit
able potato crop. Growers having a 
sour soil are fortunate. No inexpen
sive method for reducing the pH of 
muck soils has been developed.

Rhizoctonia on muck is oftentimes 
serious. Shallow planting will help 
control Rhizoctonia but shallow-
planted potatoes on muck will be 
badly sunburned. Plots in Ohio 
showed that deep-planted seed on
muck is subject to considerable 
Rhizoctonia injury and that there is

no advantage in planting more than 
four inches deep. To plant deep and 
still get shallow covering, the discs 
are removed from the planter, the 
seed put down to the required depth, 
and only an inch to one and one-half 
inches of muck pulled over the seed. 
After the sprouts come through, the 
trench is filled by running the weeder 
over the ground. This will help con
trol the Rhizoctonia from girdling 
the plants, but it does not prevent the 
tubers from being spotted.

Rhizoctonia on the tubers shows 
very plainly when the potatoes have 
been brushed. I know of no success
ful method to prevent this trouble. 
One of our large growers on the muck 
this year used the hot formaldehyde 
treatment on his seed. He seemed to 
think that it helped some. At the 
Experiment Farm, an attempt has 
been made to secure seed quite free 
from Rhizoctonia and this has been 
planted without being treated. I 
think the control has been as good as 
with treated seed.

Because of the short growing season 
on the mucks, potato varieties used 
should be those that have a short 
growing season. The white-skinned 
potatoes, while more susceptible to 
scab, are more attractive than the 
thicker skinned russets.

A 100-acre field of potatoes grow ing on muck in H ardin cou nty , Ohio.
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The Irish Cobbler is the best early 
variety we have found and is to be 
highly recommended for muck. For 
the intermediate crop, two varieties 
can be recommended— the late Cob
bler which is similar in all respects to 
the Irish Cobbler except that it ma
tures two weeks later, and the 
Katahdin, a new variety introduced 
by the United States Department of 
Agriculture. The Katahdin matures 
about the same time as the late Cob
bler but has a distinct advantage of 
being a smooth, round, white tuber 
which cleans readily. It has yielded 
well and is recommended for trial. It 
should be spaced in planting to avoid 
large tubers as the large tubers tend 
to have a very deep bud end. Seed 
is available in small quantities. The 
new Chippewa, also introduced by the 
United States Department of Agri
culture, was tried this year and gave 
promise of being a good variety for 
muck. The tubers are similar to the 
Katahdin but are somewhat earlier. 
Seed of this variety is not available in 
quantities as yet.

Certain strains of white or smooth 
rurals can be recommended for the 
late crop. At least three strains that 
yield as well as russet strains have 
been found among those tested in 
Ohio. Rurals are more resistant than 
Cobblers to injury from leaf hopper 
and flea beetle; therefore, do not re
quire as thorough spraying. Rurals 
mature so late that they are usually 
green when hit by frost. Another 
weakness is a tendency to large growth 
cracks in favorable seasons.

Potash in Large Quantities
Three years* fertilizer results are 

now available at our muck farm. The 
muck there is 30 to 3 6 inches deep 
and has a soil reaction of pH 3.7. 
Severe frost injury in 1933 in the 
fertilizer plots materially reduced the 
yields. The three years’ results show 
that the omission of either nitrogen 
or superphosphate has resulted in a 
small reduction in yield just sufficient 
to indicate that these elements are

required in small amounts. Potash 
in large quantities is required for high 
yields.

1934 Potash Results 
Fertilizer * Yield pe&Acre
3-9-0   165 Bus.
3-9-9   344 ”
3-9-18 ............................ . 4 1 6  ”
3-9-27 .............................  487 ”
3-9-36   509 ”
* Application— 750 Lbs. per Acre.

The fertilizer practices used on new 
and old muck would naturally be dif
ferent. Seldom does new muck need 
any commercial nitrogen, but it is 
usually deficient in potash and phos
phoric acid; while old muck will need 
a small amount of nitrogen and if 
heavily fertilized, may have a carry
over of potash and phosphoric acid.

Sprayingy Irrigation, Etc.
Potatoes on muck should be spaced 

so as to prevent oversized tubers. 
Spacing of 32 to 11 inches have 
proved satisfactory. Since plantings 
are usually made later on the muck 
than on the upland, seed pieces de
velop more sprouts. This results in a 
heavier set; and closer spacing than 
11 inches is not necessary to keep 
down the size of the tubers.

While no spraying demonstrations 
have been conducted, observations 
show that more adequate spraying is 
required on the muck than is required 
on upland. The tops grow so fast 
that 10 days to 2 weeks spraying fail 
to cover some of the leaves.

Inadequate spraying was particu
larly noticeable when June frosts 
killed part of the foliage. When part 
of the tops are killed, the insects con
centrate on the uninjured leaves, some 
of which are not covered with spray. 
In 1933, after a frost these lower 
leaves were so heavily infested and 
the injury so great the plants failed 
to recover normally and the yield was 
greatly reduced. Weekly spraying this 
year gave excellent control.

Both overhead and sub-irrigation 
( Turn to page 46)



I

The Humus Front
By Dr. R. E. Stephenson

Oregon State Agricultural College

AMONG the various fronts upon 
which Civilization is fighting is 

the "New Humus Front.*’ Reduced 
crop yields, in spite of a greater use 
of. commercial fertilizer, are due to 
an increasing lack of humus in long- 
farmed soils. W ith the loss of humus 
the "old force” is gone out of the soil.

In this country we are yet farming 
comparatively new land. Yields on 
the average have not fallen. In fact 
a slight increase, due to many causes 
such as better methods, more and bet
ter fertilization, better seed, etc., is 
probable. But we are concerned about 
the humus economy of our soils. 
Those soils in which the humus has 
become depleted are not as produc
tive as in their virgin state. Dry 
years are increasingly disastrous be
cause of lack of humus. We have 
some worn-out soils. The humus is 
gone or going rapidly in too many 
soils.

Market gardeners find 
it increasingly difficult 
to secure stable manure.
The family horse of the 
city is no more, and 
manure from the city 
is scarce and high 
priced. The stockyards 
and feed lots supply an 
inadequate a m o u n t.
What is the solution of 
manure shortage?

Part of the solution 
to date has been the 
increased use of com
mercial fertilizer. Not 
four or five hundred 
pounds but four or 
five tons per acre are 
sometimes used in the

attempt to boost yields and produce 
quality crops. With irrigation, which 
supplies the moisture, the possibili
ties of fertilization are illimitable, 
but soil fertility can never be main
tained without due consideration of 
humus renewal. Drouth years are 
doubly destructive as the humus van
ishes, and many seasons have drouth 
periods when lack of humus adds to 
the handicap of lack of water.

Green manuring is an effective 
means of humus renewal, and orchard- 
ists are making increasing use of green 
manure crops for supplying humus. 
The liberal use of commercial ferti
lizers to grow an abundance of humus 
is a sound practice. Orchards and 
even individual trees produce and are 
profitable somewhat in proportion as 
humus is renewed.

Truck farmers are using green ma
nures, but not as whole-heartedly as 

(Turn to page 44)

la  Aroostook county , Maine, great crops of clover are plowed under 
to furnish humus fo r  m aintaining potato yields. This close-up shows 

the soil scraped away and the decaying mass of clover.
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Black Locusts 
Will Anchor Sand

By A. F. Gustafson
Professor of Soil Technology, New York State College of Agriculture

ABOUT 25 years ago the late 
Frank Markert planted black 

locust sprouts on some dune sand on 
his farm which is located near Bath, 
Mason county, in Central Illinois. 
This county alone has 75,000 acres 
of more or less shifting dune sand, 
and this acreage constitutes 21 per 
cent of the area of Mason county. It 
was ' while a held party under his 
direction was making the soil map of 
this county that the writer became 
interested in the possibilities of grow
ing the black locust on this immense 
area of dune sand.

Easily Established
While planting locust seedlings and 

pine on some additional acreage of this 
dune sand, the writer’s attention was 
attracted to the mat of organic mat
ter under a thick stand of the trees 
growing from the original planting of 
black locust sprouts made a quarter 
of a century earlier. The reason the 
sprouts had not attained saw-log size 
during this period is that fires have 
gone through the plantation many 
times, averaging once in three or four 
years. The last fire occurred in 1931, 
three years previous to the time of this 
observation. The heat from these fires 
is so intense as to kill nearly all of the 
locust growth above ground, particu
larly the smaller sprouts.

Samples of the organic material col
lected in such a manner as to represent 
a given area were taken to Ithaca, 
New York, for examination. Dry

matter, loss on ignition, and percen
tage of nitrogen were determined. 
The loss on ignition indicated more 
than 1.1 tons of organic matter on 
the water-free basis or more than 1Z4 
tons of air-dry organic matter. This 
material which had accumulated dur
ing the three years since the last fire, 
including some sand, weighed 8,695 
pounds and contained 1.2 per cent or 
101 pounds of nitrogen over an acre. 
Surely it is a crime to permit the de
struction of so much organic matter 
and nitrogen and the killing of the 
above-ground locust growth as well.

It was notable that under these 
locust trees absolutely no movement 
of sand occurred owing to the surface 
covering of leaves. A similar situa
tion, no doubt, obtains under ordinary 
forest trees. The difference lies in that 
the locust, owing to the fact that it 
is a legume, can be established readily 
on dune sand which is almost free of 
nitrogen.

Conserve Adjacent Soils
During this period in April, 1934, 

the writer observed the effects of 
three days and nights of continuous 
strong wind. Much of this dune area 
supported what would be regarded as 
a fairly good cover of tall bunchy 
grass. A ’ continuous grass cover 
would, of course, hold sand movement 
to a minimum, or, in fact, practically 
prevent any movement, whatever. 
During this strong-wind period, how- 

(Turn to page 38)
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L e ft : Competition is 
the basis of many 
of the summer pas
times of c ity  ch il
dren. This sailboat 
regatta  is b e i n g  
h e l d  in C entral 
P ark, New Y ork.

Ewing Galloway , N. Y.

Below : Cooperation 
to meet competition 
is also taught young 
muscle builders in 
the c r o w d e d  city  
playgrounds.



Above: Farm  ch il
dren o f t e n  lack 
playm ates, but self- 
reliance a t an early 
age finds many op
portunities fo r de
velopment.

R ig h t: Responsibil
ity , f r e q u e n t l y  
thru st upon farm  
youths of tender 
years, is tempered 
by wholesome and 
i n t e r e s t i n g  su r
roundings.



I t ’s hard w ork, but 
"h u stle”  a t certain  
times to i n s u r e  
good qu ality  hay 
means—

profit in animals 
like t h e s e  when 
they are ready to 
be finished fo r  the 
m arket.
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American Potash Institute,
T n r * r w r * r % r ;i f 'P » r l  and imP°rters of potashU l C O r p O r a L C a  salts announced the or

ganization of the American Potash Institute, Incorporated, to be established 
in Washington, D. C. "In  view of the growing importance of potash in 
the agriculture of North America and in order to lend assistance in this 
nation's fertilizer research program,” the organizers said, "the Institute has 
been organized to carry on scientific and agricultural investigations to promote 
the efficient and profitable use of potash in crop production.. It is recog
nized that an increasing and effective use of fertilizers, including potash, can 
only be based on facts resulting from scientific work.

" It  will be the policy of the Institute to cooperate, as opportunity affords, 
with State and Federal institutions in carrying on research and experimental 
work in the United States, Canada and Cuba, and with the agricultural work 
sponsored by the National Fertilizer Association and other scientific and trade 
organizations.”

Dr. J . W. Turrentine, for years past in charge of Potash Researches of the 
Bureau of Chemistry and Soils, U. S. Department of Agriculture, has been 
appointed President and Treasurer. G. J . Callister, for 24 years connected 
with the educational work of the potash industry, is Vice-President and 
Secretary.

Better Crops With Plant Food

Beginning with this issue, B e t t e r  C r o p s  W i t h  P l a n t  F o o d  is to be
published in the interest of the policies of the Institute. Our editorial offices
will be in the Investment Building, Washington, D. C. Sid Noble, who has 
been associated with B e t t e r  C r o p s  W i t h  P l a n t  F o o d ,  is remaining with 
one of the potash producing companies and will no longer be connected 
with the magazine. Upon severing his services, Better Crops Publishing 
Corporation wishes to express to him its appreciation and its good wishes for 
his future.

The policy of the magazine will remain unchanged. More than ten years 
ago in several issues we emphasized our aims and purposes. It may be well 
to quote from one of these statements:

"In developing a more efficient agriculture, you believe— as we do—
that one of the most important factors is sound research and experimental 
work. It is our policy, therefore, to actively support all groups and agencies 
doing such work, especially the State Agricultural Experiment Stations and 
Colleges, and the United States Department of Agriculture.

"W e believe that such research work is of the greatest value when trans
lated into more efficient production and better living on the farm. Agri
culture should be put on a business basis. The farmer is entitled to a larger
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share of the consumer’s dollar. Living and working conditions on the farm 
should be improved. Consequently we are glad to heartily support the work 
of the agricultural extension forces and the county agricultural agents.

"Especially do you want all the facts, not selected facts. It is therefore 
a very vital part of our policy to publish all the facts. You want these 
facts presented by authorities in an easy-to-read and attractive form. To 
combine a soundness of purpose with brightness of treatment is one of our 
chief aims.”

That this policy has borne fruit, we believe, is evidenced in the many 
friends which we have made and our steadily increasing number of readers. 
We appreciate hearing from our readers and to have you make us a forum 
for exchange of ideas, opinions, and experiences. In return we pledge that 
we will constantly strive to make B e t t e r  C r o p s  W i t h  P l a n t  F o o d  inter
testing, attractive, and at all times thoroughly dependable.

International
Cooperation J t f c S m L S u -

July 30 to August 7, 1935, under the Presidency of Sir John Russell, Director 
of the Rothamsted Experiment Station, England. Following the initial Con
gress held in Washington in 1927 and the second held in Leningrad and Moscow 
in 1930, this third gathering of soil scientists from all countries of the world 
demonstrates a full realization of the value of effort in common for the 
betterment of mankind.

Arduous research into the complexities of the soil is recorded in various 
scientific journals for the benefit of all workers. However there is a distinct 
value and inspiration, a cementing of common aims and purposes, to be 
gained in personal contacts, which never can be gained from the printed page. 
It would be hard to measure the benefit to civilization of these congresses 
of men who are devoting their lives to a better understanding of the soil, 
the basis of all life and prosperity.

Without doubt this year’s meeting will, if possible, be characterized by 
even more open minds and spirit of friendliness on the part of the delegates 
from the different nations, for if the world depression has taught anything, 
it is interdependence. National welfares are interlocked and national view
points have given way to world outlooks. Likewise, more than the agri
cultural industry is vitally interested in the important problems which will 
be discussed by these learned men. As science unlocks the doors, cooperation 
airs the rooms to greater enlightenment and well-being.

Approximately thirty-five prominent American soil scientists, represent
ing the United States Department of Agriculture and fourteen States, make 
up the delegation which sails from New York on July 20. Included among 
the States to be represented are New Jersey, Ohio, New York, South Carolina, 
Connecticut, Illinois, Delaware, California, Massachusetts, North Carolina, 
Florida, West Virginia, Colorado, and Wisconsin.

To these men, we wish BON VOYAGE. And we want to thank them for 
all they will give and receive toward the high ideal of advancement for all.



T b ii icction contain! a short review of some of the most practical and important bulletins, and listi all 
recent publication! of the United States Department of Agriculture and the State Experiment Stations 
relating to Fertilizers, Soils, Crops, and Economics. A file of this department of BETTER CROPS T IT H  
PLANT FOOD would provide a complete index covering all publications from these sources on the particulat

subjects named.

Fertilizers
"Annual Report, State Board o f  Agricul

ture 1933-1934,” State Board o f  Agr., Dover, 
Del., Quar. Bui. Vol. 24, No. 3, Sep. 30, 1934.

"Commercial Fertilizers, Commercial Feeds 
and Agricultural Liming Materials,” Univ. o f  
Md., College Park, Md., Control Series, Bui. 
132, Aug. 1934.

"Relation o f  Light, Potassium, and Cal
cium Deficiencies to Photosynthesis, Protein 
Synthesis, and Translocation,” Agr. Exp. Sta., 
East Lansing, Mich., Tech. Bui. 141, Dec. 
1934, R. P. H ibbard and B. H. Grigsby.

"Registration, Labeling, and Inspection o f  
Commercial Fertilizers; 1934,” Agr. Exp. Sta., 
Columbia, Mo., Bui. 348, Apr. 1935, F. B. 
Mum ford , L. D. Haigh, and E. W. Cowan.

"The Effect o f  a Controlled Nitrogen Sup
ply tvith Different Temperatures and Photo
periods upon the Development o f  the Potato 
Plant,” Agr. Exp. Sta., Lincoln, Neb., Res. 
Bui. 73, Sep. 1934, H. O. Werner.

" The Value o f  Gypsum as a Supplement to 
a Concentrated Fertilizer,” Agr. Exp. Sta., 
State College Sta., Raleigh, N. C., Bui. 290,  
June 1934, L. G. Willis.

"Tobacco Fertilizer Recommendations for  
193 5,” Agr. Exp. Sta., State College Sta., Ral
eigh, N. C., Agron. Informa. Cir. 87, Sep.
1934.

"Commercial Fertilizers— 193 5,” Dept, o f  
Agr. and Mkts., Madison, Wis., Bui. 162, Mar. 
1934, W. G. Griem.

Soils
"Orchard Soil Management,” State Fruit 

Exp. Sta., Mountain Grove, Mo., Bui. 28, 
June 1934, F. W. Faurot.

"Methods fo r  Determining the Hydrogen- 
lon Concentration o f  Soils,” U. S. D. A., 
Washington, D. C., Cir. 56 (Rev.) Jan. 193 5,
E. F. Snyder.

"Base Exchange and Related Properties o f  
the Colloids o f  Soils from  the Erosion Experi
ment Stations,” U. S. D. A., Washington,
D. C., Tech. Bui. 461, Oct. 1934, C. S. Slater 
and H. G. Byers.

"Soil Survey o f  Bay County, Michigan,” 
U. S. D. A., Washington, D. C„ Series 1931,

No. 6, C. H. Wonser, J. O. Veatch, L. R. 
Jones, and L. R. Schoenmann.

"Soil Survey o f  Washtenaw County, Michi
gan,” U. S. D. A., Washington, D. C ., Series
1930, No. 21, J.  O. Veatch, L. C. Wheeting, 
and Arnold Bauer.

"Soil Survey o f  Alger County, Michigan,” 
U. S. D. A., Washington, D. C., Series 1929,  
No. 32, / .  O. Veatch, L. R. Schoenmann, F. 
R. Lesh, and Z. C. Foster.

"Soil Survey o f  Houston County, Minne
sota,” 17. S. D. A., Washington, D. C., 
Series 1929, No. 31, A. L. Gray, W. J. Moran, 
A. H. Hasty, Sam Hill, C. H. Mattson, H.
C. Newman, and H. T. Petraborg.

"Soil Survey o f  Sherman County, N e
braska,” U. S. D. A., Washington, D. C., 
Series 1931, No. 5, L. A. Brown, R. L. Gem- 
mell, and F. A. Hayes.

"Soil Survey o f  Columbia County, Ore
gon,” U. S. D. A., Washington, D. C ., Series 
1929, No. 3 5, W. G. Harper and E. F. Tor- 
gerson.

"Soil Survey o f  Wyoming County, Penn
sylvania,” U. S. D. A., Washington, D. C., 
Series 1929, No. 34, B. H. Hendrickson, R. 
T. Avon Burke, K. V. Goodman, and R. L. 
Smith.

"Soil Survey o f  Potter County, Texas,” U. 
S. D. A., Washington, D. C., Series 1929,  
No. 33, E. H. Tern pi in and A. E. Shear in.

"Soil Survey o f  Rockbridge County, Vir
ginia,” U. S. D. A., Washington, D. C., Series
1931, No. 4, R. C. Jurney, R. E. Devereux, 
and Edward Shulkcum.

Crops
The outstanding publication in this 

section which has come into circula
tion since our last issue is Miscel
laneous Publication No. 200 of the 
U. S. Department of Agriculture, 
''Manual of the Grasses of the United 
States,” by A. S. Hitchcock, Prin
cipal Botanist, Division of Plant Ex
ploration and Introduction, Bureau of 
Plant Industry. This is a good-sized 
volume of 1040 pages, bound in
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buckram, and priced at $1.75. To 
say the least, it is a veritable encyclo
pedia of the grasses to be found in 
this country. Its importance can be 
gauged by the introductory paragraph: 
"O f all the plants of the earth the 
grasses are of the greatest use to the 
human race. To the grasses belong 
the cereals, sugarcane, sorghum, and 
the bamboos; and, since they furnish 
the bulk of the forage for domestic 
animals, the grasses are also the basis 
of animal industry.”

" The Black Locust in Alabama,” Agr. Exp. 
Sta., Auburn, Ala., Cir. 73,  Mar. 193 5, L. 
M. Ware.

"Agricultural Research in Arizona— Forty- 
fifth  Annual Report fo r  the Year Ended 
June 30, 1934,” Agr. Exp. Sta., Tucson, Ariz., 
P. S. Burgess.

"Vetches and Related Crops for  Forage,” 
Agr. Exp. Sta., Berkeley, Calif., Cir. 336, 
Nov. 1934, L. Gordon Goar.

"Report o f  the Director for  the Year End
ing October 31, 1934,” Agr. Exp. Sta., New  
Haven, Conn., Bui. 336, Jan. 193 5, William 
L. Slate.

"Report o f  the Director fo r  the Year End
ing June  30, 1934,” Conn. State College, 
Storrs, Conn., Bui. 199, Sep. 1934, William 
L. Slate.

"Twenty-third Biennial Report o f  the De
partment o f  Agriculture From July  1, 1932, 
to June 30, 1934,” Dept, o f  Agr. Tallahas
see, Fla., Nathan Mayo.

"Bramble Fruits— Raspberries, Blackberries, 
Dewberries— How to Grow in Illinois,” Agr. 
Exp. Sta., Urbana, III. Cir. 427,  Jan. 193 5, 
A. S. Colby, H. W. Anderson, and W. P. 
Flint.

"Report o f  the Director for  the Year End
ing June 30, 1934,” Agr. Exp. Sta., Lafay
ette, Ind., J. H. Skinner and H. J. Reed.

"Agricultural Extension W ork in Indiana, 
July  1, 1933, to June 30, 1934— Report o f  
the Director,” Agr. Exp. Sta., Lafayette, Ind., 
J. H. Skinner and T. A. Coleman.

"Louisiana Copenhagen Cabbage— Methods 
o f  Breeding and Description,” Agr. Exp. Sta., 
Baton Rouge, La., Bui. 260, Nov. 1934, Julian
C. Miller.

"Summary Report o f  Progress, 1934,” Agr. 
Exp. Sta., Orono, Me., Bui. 377, Dec. 1934.

"Annual Report o f  Maine Extension Ser
vice Year Ending June 30, 1934,” Agr. Exp. 
Sta., Orono, Me., Bui. 213, Dec. 1934.

"Seed Inspection,” Agr. Exp. Sta., Amherst, 
Mass., Control Series, Bui. 77,  Feb. 193 5,
F. A. McLaughlin.

"Killing Weeds with Chemicals,” Mass. 
State College, Amherst, Mass., Ext. Leaf. 78 
(R ev .), Jan. 1934, Orton L. Clark.

"Agricultural Experiment Station Report—

Two Years Ended June 30, 1934<” Mich. 
State College, East Lansing, Mich., V. R. 
Gardner.

"Report o f  the Proceedings o f  the Seven
teenth Annual Convention o f  the Michigan 
Muck Farmers Ass’n.,” Mich. State College, 
East Lansing, Mich., Paul M. Harmer, Sec’y- 
T  reas.

"Crop Mixture Trials in Michigan,” Agr. 
Exp. Sta., East Lansing, Mich., Spec. Bui. 256,  
Dec. 1934, R. H. Morrish.

"The Quarterly Bulletin,” Agr. Exp. Sta., 
East Lansing, Mich., Vol. 17, No. 3, Feb. 
1935.

"Forty-eighth Annual Report o f  the Agri
cultural Experiment Station o f  Nebraska,” 
Agr. Exp. Sta., Lincoln, Neb., Feb. 1, 1935,  
W. W. Burr.

"Annual Fodder and Silage Crops fo r  Ne
braska,” Agr. Exp. Sta., Lincoln, Neb., Cir. 
52, Mar. 1935, W. E. Lyness and T. A. 
Kiesselbach.

"Cultural Practices in Corn Production,” 
Agr. Exp. Sta., Lincoln, Neb., Bui. 293, Jan. 
193 5, T. A. Kiesselbach, Arthur Anderson, and 
W. E. Lyness.

"W ilt and Cold Resistance o f  Self-Fertil
ized Lines o f  A lfalfa,” Agr. Exp. Sta., Lin
coln, Neb., Res. Bui. 76, Sep. 1934, George 
L. Peltier and H. M. Tysdal.

"Annual Report o f  the Board o f  Control 
fo r  the Fiscal Year Ending June 30, 1934,” 
Agr. Exp. Sta. Reno, Nev.

"Forty-seventh Annual Report, 1934,” New 
Y ork State College o f  Agriculture and Cornell 
University Agricultural Experiment Station, 
Ithaca, N. Y.

"Report o f  the North Carolina Department 
o f  Agriculture, from  Ju ly  1, 1932, to June 
30, 1934,” Dept, o f  Agr. Raleigh, N. C., Wm. 
A. Graham.

"The Culture and Handling o f  the Blake- 
more Straw berry” Dept, o f  Agr., Raleigh, 
N. C., The Bulletin, Nov. 1934, G. M. Dar- 
row and Charles Dearing.

"The Bimonthly Bulletin,” Agr. Exp. Sta., 
Wooster, Ohio, Vol. 20, No. 173, March- 
April 1935.

"Applying Science to Agriculture— Report 
o f  Oklahoma A. & M. College Agricultural 
Experiment Station July  1 1932, to June 30,
1934,” Agr. Exp. Sta., Stillwater, Okla., C . , 
P. Blackwell.

"Studies with A lfalfa Hay fo r  Milk Pro
duction,” Agr. Exp. Sta., Corvallis, Ore., Sta. 
Bui. 328, June 1934, I. R. Jones, P. M. 
Brandt, and J. R. Haag.

"The Tung Oil Tree in Texas,” Agr. Exp. 
Sta., College Sta., Tex., Cir. 75, Mar. 193 5, 
P. R. Johnson and S. H. Yarnell.

"Good Gardening in Vermont,” Agr. Exp. 
Sta., Burlington, Vt., Ext. Cir. 82, Apr. 1935,  
Mrs. C. P. Brooks, P. R. Miller, and M. B. 
Cummings.

"Department o f  Agriculture—Immigration 
o f  Virginia,” Richmond, Va., Bui. 326, May
1935.
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"Home Gardens,” Agr. Exp. S/a., Pullman, 
Wash., Ext. Bui. 202, Mar. 193 5, J. C. Sny
der.

"Potato Growing in Wisconsin,” Agr. Exp. 
Sta., Madison, Wis., Ext. Cir. 273,  Jan. 193 5, 
J. G. Milward and J. W. Brann.

"Pea Diseases and Their Control,” U. S.
D. A., Washington, D. C. Farmers’ Bui. 1735,  
Nov. 1934, L. L. Harter, W. J. 2 aumeyer, 
and B. L. Wade.

"W hy Red Clover Fails,” U. S. D. A., 
Washington, D. C ., Leaf. No. 110, Nov. 1934,
E. A. Hollowell.

"Influence o f  Spacing and Time o f  Plant
ing on the Yield and Size o f  the Porto Rico 
Sweetpotato,” U. S. D. A., Washington, D. C., 
Cir. 327, Nov. 1934, J . H. Beattie, Victor 
R. Boswell, and E. E. Hall.

"Agricultural Investigations at the Belle 
Fourche (S. Dak.) Field Station, 1926-32,” 
1/. S. D. A., Washington, D. C., Tech. Bui. 
454, Oct. 1934, Beyer Aune, L. A. Hurst, 
and Albert Osenbrug.

"Seasonal Variations in Carrying Capacity 
o f  Pastures for  Dairy Cows in Milk,” U. S.
D. A., Washington, D. C., Tech. Bui. 465,  
Dec. 1934, T. E. Woodward and R. R. 
Graves.

"Cotton and Cottonseed,” U. S. D. A. 
Washington, D. C., Misc. Pub. 203, Nov. 
1934, Rachel P. Lane and Emily L. Day.

Economics
While primarily based on income 

from a dairy herd, Wisconsin College 
of Agriculture’s Bulletin 429, "Man
aging the Farm for Better Income,”

contains practical discussions for farm
ers in other sections of the country. 
The authors, P. E. McCall and I. F. 
Hall, have divided their discussion of 
the findings from research into six 
general headings:

1. 60 to 80 acres may be enough,
2. Diversification adds income,
3. High production per cow need-

ed,
4. Efficient feeding necessary,
5. Good crop yields important,
6. More land in alfalfa pays.

The presentation is concise, practical,
and interesting.

"Economic Changes in Montana’s Wheat 
Area,” Agr. Exp. Sta., Bozeman, Mont., Bui. 
295, Jan. 193 5, E. A. Starch.

"Price Movements and Pennsylvania Agri
culture,” Agr. Exp. Sta., State College, Pa., 
Bui. 309, Oct. 1934, F. P. Weaver and D. H. 
Walter.

"A Study o f  the Costs and Returns from  
Grading Vegetables,” Agr. Exp. Sta., Kingston, 
R. / . ,  Bui. 249,  Jan. 193 5, R. B. Corbett.

"Price-Qualiiy Relationships in Farmers’ 
Cotton Markets o f  Texas,” Agr. Exp. Sta., 
College Sta., Tex., Bui. 501, Dec. 1934, V .
E. Paulson and Joel F. Hembree.

"Relative Importance o f  Intangible Prop
erty in Texas,” Agr. Exp. Sta., College Sta., 
Tex., Bui. 505, Feb. 193 5, L. P. Gabbard.

"Grade, Staple Length, and Tenderability 
o f  Cotton in the United States 1928-29 to 
1932-33,” U. S. D. A., Washington, D. C., 

S/a. Bui. 47,  Jan. 193 5.

Erosion on Small Slopes
Because their cultivated lands are 

fairly level, many farmers think they 
are not losing fertile topsoil by sheet 
erosion during heavy rains and do not 
need to protect them by terraces or 
other methods. But much of the land 
is losing soil. Measurements by engi
neers of the United States Department 
of Agriculture at a soil-erosion expe
riment station near Ardmore, Okla., 
where land is fairly level, show con
siderable losses on un terraced and

otherwise unprotected areas.
A rain in 1932 at Ardmore of 6.1 

inches caused a loss of approximately 
11 tons of soil an acre from an un
terraced land slope of 1.9 per cent. 
Comparison of this loss with that of 
14.5 tons an acre caused by a 3-inch 
rain on a slope of 5.1 per cent at the 
Guthrie, Okla., farm illustrates the 
seriousness of erosion on land slopes 
as small as 2 per cent.

1/. S. D. A. Clip Sheet



Michigan Grows 
Good Potatoes
By J. J. Bird

Field Representative, Michigan Crop Improvement Association

IFTY-NINE 300 Bushel Club 
members averaging 379 bushels of 

potatoes per acre can’t be wrong. 
What potato grower is not interested 
in the methods used to produce 519 
bushels per acre in Michigan in 1934? 
For that matter what grower is not 
interested in the' production methods 
followed by the 40 or 50 growers pro
ducing 300 or more bushels per acre 
on five or more acres each year? Ob
taining this information constitutes 
the chief reason for the existence of 
the Michigan 300 Bushel Potato Club, 
organized in 1922.

The First Two
Alphonse Verschure of Manistique 

heads the list of 59 members for 1934 
with his high yield of 519 bushels of 
Russet Rurals per acre on 10 acres. 
These Rurals graded 95 per cent U. S. 
No. 1 and were of excellent type. 
Facts of this nature are important 
since they emphasize the important 
connection between high yields and 
high quality, and there is no over
production of high quality produce. 
Such yields are not matters of chance 
since Mr. Verschure has been a con
sistent producer of 300 bushels or 
more per acre for many years.

Weather conditions must be favor
able for good yields but methods are 
more important. This is borne out 
by the fact that the average 1934 
yield for Schoolcraft County, where 
this grower lives was 84 bushels per 
acre. Something would be wrong if

Mr. Verschure failed to get a high 
yield of excellent potatoes when he 
fall plowed a clover sod, dragged and 
disked it 12 times, row-cultivated 
only twice, applied 2,000 pounds of 
commercial fertilizer per acre, planted 
30 bushels of certified seed per acre, 
and sprayed with Bordeaux mixture 
six times. This schedule of produc
tion may appear extreme to many 
growers, but with the exception of 
the amount of commercial fertilizer 
used, it will not appear extreme when 
compared with the methods followed 
by the average 300 Bushel Club 
member.

Roy Eagle of Sault Ste. Marie took 
second honors with his yield of 502 
bushels of Green Mountains per acre. 
He fall plowed a mixed hay sod, 
dragged and disked 12 times, row- 
cultivated twice, applied 400 pounds 
of a 4-16-16 commercial fertilizer 
besides seven loads of manure per 
acre, planted 20 bushels of seed per 
acre, and sprayed seven times.

Comparison
The recent interest in Green Moun

tain growing in Marquette, Baraga, 
and Houghton counties has greatly in
creased the number of yields over 
300 bushels per acre in the Upper 
Peninsula during the last five years. 
Thirty-six members of the present 
Club live in the Upper Peninsula rep
resenting 12 counties and had an av
erage production of 388 bushels per 
acre. The 23 members in the Lower
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Peninsula representing nine counties 
averaged 365 bushels per acre. The 
Club average yield of 379 bushels per 
acre was 240 bushels above the average 
yield of the 21 counties represented by 
the 1934 Club members.

V arieties
The varieties represented include the 

Russet Rural, White Rural, Green 
Mountains, and Katahdin. In the 
Upper Peninsula 23 members grew 
Green Mountains, 11 grew Russet Ru- 
rals, and two grew White Rurals. 
Russet Rurals predominated in the 
Lower Peninsula, 22 growing this va
riety, one growing the White Rural, 
one Early Minnesota, one Katahdin, 
and three a combination of Russet Ru
ral and Katahdin. The new variety 
Katahdin, recently released to Michi
gan growers through the Michigan 
State College, produced yields equal 
to the Rurals, but in most cases the 
acreage was below the five-acre re
quirement for the Club. Yields of 
450 and 465 bushels per acre were 
reported by two Club members in the 
Lower Peninsula.

The effectiveness of certified seed 
production practices was emphasized 
by the fact that 57 of the 59 mem
bers were growers of certified seed 
potatoes. The Upper Peninsula group 
was the most consistent in the use of 
commercial fertilizer, in reducing the 
number of row-cultivations, and in 
the number of sprays applied. The fol
lowing data on production methods 
practiced by the 59 Club members 
of 1934 are significant:

T  ill age
Probably the widest departure from 

the methods used by the average Mich
igan potato grower is found in the 
tillage operations. The potato plant 
produces a large number of roots near 
the surface of the soil which may be 
easily injured by the ordinary row- 
cultivation. Being a plant of large 
leaf area it consequently suffers seri
ously from root pruning. It is evi
dent that the leading potato growers

as represented by the 300 Bushel Club 
members try to do most of the culti
vation before the plants are six inches 
high rather than after.

Since the organization of the Club 
in 1922 the number of soil-fitting and 
weed-control operations with the drag 
and disk has been gradually increasing 
and the number of row-cultivations 
decreasing until at present the drag or 
disk is used on an average 7.3 times 
and the row-cultivator is used twice, 
the latter being the lowest average 
number of row cultivations recorded 
for the Club to date. This, compared 
with the average grower’s figure of 
five times for the row-cultivator, is 
worth considering. One grower in the 
Upper Peninsula did not row-cultivate 
at all and 12 row-cultivated only 
once. Since practically all of the Club 
members each year are certified potato 
growers, it goes without further men
tion that the fields represented were 
practically free from grass and weeds 
as required for certification. Weed 
control was effected by the use of the 
drag two or three times after planting 
and followed by the weeder once a 
week where possible until the plants 
were over half grown. Club mem
bers are rapidly coming to make more 
use of the weeder.

Quack Grass
Alfalfa sod was plowed for potatoes 

by 70 per cent of the Lower Penin
sula members. In the Upper Penin
sula alfalfa is becoming established in 
the potato rotation. Quite a bit of 
new land is still being broken up for 
potatoes in that region.

Quack grass has apparently ceased 
to be a menace. In fact it would ap
pear to be a fairly good green manure 
crop for potatoes since eight of the 
36 members in the Upper Peninsula 
plowed a quack sod in the fall or 
summer of 1933 for their 1934 crop. 
The fourth highest yield was pro
duced on a quack grass sod dragged 
22 times and required only three row 
cultivations. An average of 8.4 drag
gings and 2.3 row-cultivations were
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given the quack grass fields.
Fall plowing was favored by 75 

per cent of the members. Only four 
spring plowed in the Upper Peninsula 
where the season is shorter than far
ther south. Those not fall plowing 
made a practice of early spring plow
ing about May 1. Sixteen plowed 
twice.

Planting
With the exception of two, all 

growers qualifying for Club member
ship planted certified seed. In the 
matter of amount of seed planted per 
acre there is a wide departure from 
the State average of approximately 11 
bushels to the present Club average 
of 22 bushels per acre. One member 
planted 3 5 bushels and said that it 
was his best investment. Five planted 
30 or more bushels per acre, following 
their regular practice.

The leading growers plant early 
enough to mature the variety they 
grow. In the Upper Peninsula 60 per 
cent planted before May 30 and in 
the Lower Peninsula 5 0 per cent 
planted before June 15. All seed was 
planted the day it was cut.

Fertilizer
Drought seasons do not discourage 

the 300 Bushel Club members from 
using commercial fertilizer. Besides 
an average application of 8.7 loads of 
manure per acre, an average of 456 
pounds of high analysis commercial 
fertilizer was applied, 4-16-8, 3-12-12, 
2-12-6, and 2-16-8' being the most 
popular analyses. In practically all 
cases commercial fertilizer was applied 
in the row at planting time.

Spacing
Close spacing of plants in the row 

has come to be a standard practice 
with the 300 Bushel Club members. 
Spacing as close as 9 to 12 inches in 
the row is common. Eighty per cent 
spaced plants 15 inches or closer in 
the row, with row spacing varying 
from 28 to 36 inches. Club mem

bers have found that close spacing of 
plants under good cultural conditions 
not only increases yield but reduces 
hollow heart, usually a serious defect 
in Russet Rurals in seasons of late 
rainfall. The twice normal rainfall 
in September of 1934 resulted in 30 
per cent hollow heart in many check 
rained fields. The 300 Bushel Club 
members had less than five per cent 
hollow heart in their potatoes.

Spraying

Less than 10 per cent of Michigan 
potato growers do a good job of spray
ing. All growers in the 1934 Club 
used high-pressure sprayers and made 
on an average 5.1 spray applications 
of Bordeaux mixture. Nine sprayed 
seven or more times. All spray ma
chines used were equipped with three 
nozzles per row and developed ap
proximately 200 pounds pressure. In 
all cases Bordeaux mixture was home- 
mixed, and the standard formula of 
eight pounds of copper sulphate and 
twelve pounds of chemical hydrated 
lime was used. Calcium arsenate for 
chewing insects such as the common 
potato bug was rarely used over twice. 
Nineteen growers controlled the po
tato bug with one application of cal
cium arsenate. Beginning the spray
ing schedule early when the plants 
were from four to six inches high was 
the secret of bug control with these 
growers.

Awards
Each grower qualifying for mem

bership in the Michigan 300 Bushel 
Potato Club is presented with a medal 
in the form of a miniature approved 
type Rural potato in gold, silver, or 
bronze. Those producing 400 or more 
bushels per acre receive the gold 
medal; those producing 350 to 400 
bushels receive the silver medal; and 
those producing from 300 to 350 
bushels receive the bronze medal. 
These awards are made at the time 
of the Crop Improvement Association 
Banquet during Farmers' Week.



Disease Resistant 
Varieties of Crops

By Dr. E. N. Bressman
Oregon Agricultural College

T HERE is striking evidence that 
varieties of certain plants are able 

to withstand attacks of diseases like 
smut, rust, mildew, and wilts of va
rious sorts, while other varieties are 
readily susceptible. The reason why 
certain varieties are resistant and 
others susceptible affords an extremely 
complicated study but progress, in 
finding out just what disease resis
tance is, has been made in several 
places.

Resistance may be due to several 
things. It may be due to the struc
ture of the plant, both internal and 
external structure. It may be due 
to a heritable factor. Ordinarily this 
factor may be transferred and the 
plant breeder bases much of his work 
on the ability to transfer disease re
sistance from one variety to another. 
A third explanation of resistance is 
based on the physiological action with
in a plant. This may be due to the 
development of the tannin content of 
a plant, its acidity, its osmotic pres
sure and similar factors.

Time of Planting
Other escapes may be due to the 

fact that the plant is so early that 
it is harvested before the disease de
velops. Later varieties may be readily 
attacked. Many commercially im
portant varieties have this factor of 
either earliness or lateness which help 
them to resist disease.

There are many peculiar external 
types of growth about plants which

help them to fight off disease. For 
example, we have some varieties which 
have extremely hairy leaves; others 
have waxy leaves; others have thick 
leaves; etc. One of the most recent 
contributions to the resistance of 
wheat varieties to rust attributes this 
faculty to the small stomata in certain 
varieties. These small breathing pores 
in some cases keep out spores of fungi 
or disease which must enter through 
them. In other cases, the time of 
stomata opening appears to be of im
portance, according to recent work. 
This type of resistance is not only 
important from the plant-disease 
standpoint, but also from the stand
point of insect damage. Hairiness of 
the leaves may stop aphids. Various 
colors of leaves and parts of the plant 
also may have an effect upon their 
attraction or repelling action on vari
ous parasites.

Internal Structure
In some cases plants resist disease by 

means of some internal structure. The 
disease enters the plant but there ap
pears to be an antagonism set up and 
the plant overcomes the disease or
ganism. This may be due to the re
lease of acids or poisonous substances 
through the action of enzymes. Re
cent work in Canada has shown that 
this may be an important factor in 
warding off black stem rust of wheat. 
With stinking smut or bunt, which 
has done so much damage to our 
wheat crop, it is thought by some
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workers that the organism enters all 
varieties and is overcome by some in
ternal condition in those that are re
sistant.

The environment appears to have a 
great effect upon a plant’s ability to 
remain healthy. Under some condi
tions of temperature and moisture the 
plant is very susceptible while under 
other conditions it is resistant.

Fertilizers Important
Fertilizers appear to play an im

portant role. Potash has long been 
credited with building up a resistance 
to disease, in plants, and there are 
many examples where this important 
element not only affects yields but 
reduces disease. Under some condi
tions plants develop considerable crude 
fiber and this stops some organisms 
from tearing down the plants. In 
many cases seedlings are susceptible to 
disease while the mature plants are 
resistant.

In the development of disease-re
sistant varieties, perhaps as much work 
has been done with black stem rust 
of wheat as with any other single 
organism and plant. Many outstand
ing varieties have been developed, but 
the situation is somewhat complicated 
by forms of the disease which differ 
in their ability to attack varieties. In 
other words, varieties are resistant to 
some forms of the disease and not to 
others. Inasmuch as there are about 
100 known forms, one can readily see 
that the problem is no easy one. It 
is fortunate, however, that certain 
varieties are resistant to large groups 
of these forms, and so the possibilities 
of combining resistance to all forms 
in one variety is still great. Varieties 
of various crops to resistant leaf rust, 
crown rust, and many of the other 
types of rusts, including rust on 
ornamentals such as snapdragons, 
have been found.

It is very difficult to name high 
yielding varieties of a crop which are 
entirely resistant to all forms of any 
one disease and under all environmen
tal conditions. There are many so-

called resistant varieties, however, 
which are superior to most other va
rieties of the same crop. Several of 
these are mentioned below. They are 
not only of value to the grower but 
also to the breeder who is interested 
in further ■ development of disease- 
resistant varieties.

Kanred is a winter wheat resistant 
to many forms of leaf rust. Hope, 
Ceres, and Marquillo are spring wheats 
resistant to many forms of black stem 
rust. Tenmarq wheat is resistant to 
Hessian fly and leaf rust. Missouri 
winter wheat No. W 529 and Trum
bull from Ohio are resistant to loose 
smut.

A large number of bunt-resistant 
varieties of wheat have been developed. 
Practically all of them are resistant 
to only some of the forms of this 
disease. These new varieties include 
Ridit, Albit, Oro, Ashkof, Minard, 
Nabob, and Berkeley Rock.

Iogold is a stem-rust resistant oat 
variety. Victoria and Anthony are 
resistant to many forms of crown 
rust of oats.

Markton is a pure line selection of 
oats developed at the Moro, Oregon, 
Experiment Station. It is very re
sistant to covered smut of oats. Ohio 
No. 201 is resistant to loose smut.

Several new disease-resistant flax 
varieties have been developed. Buda 
is resistant to flax wilt and Bison to 
both rust and wilt.

Other Varieties
Hardistan alfalfa is resistant to 

alfalfa wilt. Tennessee Anthracnose- 
resistant Red Clover, as its name im
plies, is resistant to a dreaded disease. 
Hungarian vetch is resistant to aphis 
attack.

Alcross and Horol, two varieties of 
canning peas developed in Wisconsin, 
are claimed to be strongly resistant 
to wilt.

There are even some potato varieties 
immune to some of the baffling virus 
diseases. Both the Irish Cobbler and 
the new Katahdin are resistant to mild 
mosaic.



The total list of such varieties re
sistant to various diseases runs into 
hundreds of names. In addition to 
the above examples, one can find the 
Iron variety of cowpeas, resistant to 
both wilt and root knot; Columbia,
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Marvel, and Norton tomatoes, resis
tant to wilt; Iocope cabbage to yel
lows; Estella, Orel, and Kiefer pears 
to fire-blight; Robust beans resis
tant to anthracnose, and numerous 
others.
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Reed Canary Grass 
Demands Plant Food

by H. L. Hants
Publicity Specialist, Minnesota Agricultural Experiment Station

REED Canary grass, limelighted however, Reed Canary grass demands
into popularity during the last plant food, a fact repeatedly stressed

few years by the Minnesota Agricul- by the Universitv soils specialists and
tural Experiment Station, is proving the county agents who have played a
a valuable crop for peat bogs and other big part in introducing this crop to
low-lying areas too wet for other hay farmers.
or grain crops. Like any other plant, In 1934, Agent A. R. Rollin of

Aitkin County and 
George H. Nesom, Uni
versity soils specialist, 
conducted a demonstra
tion on the farm of 
Fred Mackaman of Ait
kin to show the result 
of applying phosphate 
and potash to a high- 
lime peat bog. On a 
part of this bog, 300 
pounds per acre of 
0-9-27 fertilizer was 
applied. The remainder 
of the bog received no 
fertilizer. The fertilized 
bog produced 2.12 tons 
of Reed Canary grass 
hay per acre; the un
fertilized part only six- 
tenths of a ton, show
ing very conclusively 
that adding phosphate 
and potash fertilizer to 
high-lime peat bogs is 
very necessary and 
worth while.

y*Reed C iliary  grass 

L eft
Yield from  300 lbs. per acre of 
0 -9 -2 7  fertiliz er.

ieldi on a high-lime peat.

R ight
Yield from  sim ilar plot w ith no 
fertiliz er.
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Conn. Valley Soils Need Potash
(From page 9)

Comparing the treatments, we find 
that when used alone, superphosphate 
and potash give a total increase of 
2117 pounds of hay, but when used 
conjointly the resulting increase was 
3337 pounds. All differences are, of 
course, figured from the check plot 
yields.

The response for alsike clover is 
even more striking, total increases for 
the two elements being 694 pounds 
while their conjoint use totaled 2922 
pounds.

It appears that superphosphate gave 
a slightly better account of itself 
upon red and alsike clover than it had 
on the preceding crops on these plots. 
It may be recalled that all the chemi
cals were applied by top-dressing, an
nually. As superphosphate is largely 
fixed in the surface layers and hence 
does not reach to any extent the feed
ing area of hay roots, it seems that 
plowing and working the soil imme
diately preceding the red and alsike 
clover crops served to mix these 
previous applications of superphos
phate deeper into the soil, and that 
natural agencies rendered them more 
available to the clovers that were 
grown than they had been to the 
crops for which they were applied.

On these two pure stands of clover,

nitrogen actually appeared to depress 
the yield, even where used with phos
phoric acid and potash; the effect of 
manure applied four years earlier had 
almost entirely disappeared, and lime 
gave a very disappointing account of 
itself. These results only serve to 
emphasize the importance of potash 
on these Connecticut Valley soils, and 
superphosphate, too, where it can be 
made to penetrate the area of the feed
ing roots.

The results for the clovers on this 
terrace were very disappointing, in 
our opinion, in view of the sweet 
clover and alfalfa sods that had been 
utilized, except where phosphorus and 
potash had been applied. The land 
therefore was plowed following the 
first harvest of the clovers and given 
a uniform application of 10 tons of 
manure per acre, to more closely ap
proximate farm practice, and seeded 
to winter wheat in the autumn of
1933. The wheat was used as a nurse 
crop for red and alsike clover broad
cast in March 1934, these crops being 
switched in their former locations in 
the field. The plots were again top- 
dressed according to schedule.

The winter of 1933-34 was very 
severe in New Hampshire, and some 
winter-killing was noted on the wheat.

Black Locusts Will Anchor Sand
(From page 22)

ever, even coarse sand particles were 
moved long distances by saltation or a 
sort of jumping movement. Thus 
were the horse tracks of a road filled 
level full during these days. And in 
this very manner has the wind cov
ered several acres of highly produc
tive brown loam and sandy loam with 
coarse sand. Once covered with from

10 to 20 inches of such coarse mate
rial, good productive soils are forever 
lost from ordinary cultivation.

Obviously the economical procedure 
is to plant black locusts on blowing 
sands and thus anchor it now. Doing 
so will conserve for future use pro
ductive soils situated adjacent to dune 
sands.
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The crop was harvested, however, and 
weighed as hay.

The average response for the vari
ous substances used on the wheat 
plots for both areas combined, ex
pressed as increases in hay per acre, is 
here summarized.

Lime —  240 pounds
Nitrogen —  197 
Phosphorus — 1565 
Potash — 1686

Here again it must be remembered 
that there must have been much 
residual effect from the superphos
phate and potash applied during 
previous years, but the data appear to 
be conclusive that potash is most es
sential even where manure has been 
applied, and that superphosphate stim
ulates yields particularly if it can be 
so applied as to come into contact 
with the feeding roots.

This summarizes in a brief man

ner the results of five years’ work 
with fertilizers and lime on hay crops 
on one of the terraces of the Con
necticut River near Claremont, New 
Hampshire. We feel that the need 
for frequent plowing so as to intro
duce fresh quantities of superphos
phate into the soil is emphasized. Lime 
for alfalfa and sweet clover is indi
cated but is not yet so necessary for 
crops having a lower lime require
ment. Nitrogen is important where 
grass alone is considered. But none 
of these substances can do their best 
without fresh increments of available 
potash, which, on this particular soil, 
appears to be the element most likely 
to limit the growth of the forage 
crops with which we have been work
ing. We have not tried tests on all 
the crops in the category of Connecti
cut Valley farmers, but we begin to 
have strong suspicions as to what the 
results might be if we did.

Crop of Timothy Seed 
Seems Certain Profit

A farmer in writing to the United 
States Department of Agriculture 
asked for an opinion as to whether his 
profits will be greater from a crop of 
timothy hay or a crop of timothy 
seed.

Dr. Adrian J. Pieters, of the Forage 
Crops Division says that while no one 
can see into the future, timothy seed 
is almost certain to have a sure, high 
cash value. This spring there was an 
estimated shortage of about 33,000,- 
000 pounds. Supplies of neither tim
othy hay nor timothy seed are equal 
to the demand.

Other hays, especially annual plants 
such as Sudan grass and soybeans, 
may appear in quantities this year if

conditions are favorable, and can sub
stitute for timothy. But there is no 
way to make up the shortage of tim
othy seed, except with timothy seed—  
grown in this country. Imported seed 
is not so well adapted to conditions 
here as that grown in this country. 
Most of it comes from the northern 
European countries where the days are 
longer and the nights shorter than in 
most of the timothy States.

The farmer who decides to harvest 
his timothy as seed still has a lot of 
valuable feed left in the timothy straw 
remaining. That is another reason 
why Dr. Pieters favors harvesting a 
crop of timothy seed this year, rather 
than as hay, other conditions being 
equal.
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The Inquiring Mind 
and the Seeing Eye
(From page 12)

found to be as much as 6° or 8° 
and occasionally as high as 12° at 
the time of minimum temperature in 
the early morning. This study was 
continued later by the U. S. Weather 
Bureau and Professor Whitson’s con
clusions were corroborated.

Confirmed Exhaustion Theory
Studies in 1905 and 1906 disclosed 

that nearly one-third of the nitrogen 
and organic matter and more than 
one-third of the phosphorus originally 
present in the virgin soils of Wiscon
sin, that to date had been cropped 
for about 50 years, had been exhaust
ed. This supported Dean W. A. 
Henry’s contention that a change to 
livestock production and especially 
dairying, would be of the utmost im
portance to Wisconsin agriculture. 
From 1906 on, Professor Whitson 
studied the conditions affecting the 
availability of phosphorus to grow
ing crops. He found that acidity of 
the soil greatly reduced the availability 
of phosphates, by forming iron phos
phates which are much less available 
than those of calcium. This work 
was continued with Professor Stod
dard, and the results were published 
in Wisconsin Research Bulletin No. 2 
in 1909. It has been followed up by 
Professor Truog during the past 16- 
18 years.

In 1903, Dean Henry asked Profes
sor Whitson to make a study of con
ditions in the northern part of the 
state. This study was made and led 
to the establishment of experimental 
fields at Superior, Iron River, and 
Ashland, which later resulted in the 
establishment of the sub-stations at 
Ashland, Spooner, Marshfield, and 
Sturgeon Bay.

The study of land drainage condi

tions and their influence on produc
tivity begun in 1904, with the as
sistance later of Professor E. R. Jones, 
proved that it was practicable to 
under-drain the heavy red clays of 
the Lake Superior region. During this 
period field studies on the improve
ment of marsh, sandy, and heavy clay 
soils were undertaken at Mather, 
Sparta, Marinette, and other points in 
Wisconsin. The work at Sparta led to 
the establishment of a sub-station at 
Hancock. A comprehensive study of 
soil acidity and liming was undertaken 
about 1911 with the assistance of W. 
W. Weir.

State Soils Laboratory
In 1913, an annual appropriation of 

$5,000 was provided by the Legisla
ture partially to defray the expenses 
of field examinations of farms and 
laboratory analyses of soils, under the 
direction of Professor Whitson. This 
work led to the establishment of the 
State Soils Laboratory and the exten
sion work in soils now being conducted 
by the Agricultural Department, 
which work had been developed on a 
high standard by Professor C. J. Chap
man.

The field work drew Professor 
Whitson’s attention to the necessity 
of controlling losses of soil erosion and 
at that time, about 20 years ago, rec
ommendations he suggested were 
strip farming, increased grass and hay 
crops on steep lands, and the putting 
in of dams for filling gullies as means 
of combating the trouble.

As an outcome of these studies the 
Director of the Geological and Nat
ural History Survey, which had al
ready made a very general map of 
the soils of a portion of north-central 
Wisconsin from data collected in con
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nection with the geological survey, 
asked Professor Whitson to take 
charge of a new soil survey division. 
Largely through the interest of the 
late ex-Governor W. D. Hoard, the 
Legislature of 1909 made an appro
priation for this undertaking and a 
detailed survey of the soils of the state 
was begun in cooperation with the 
Federal Bureau of Soils. This work 
has continued and has resulted in the 
publication of soil maps and reports 
on nearly all the counties of the 
southern half of Wisconsin, and of 
general or reconnaissance maps of the 
northern half.

Trainer of Experts
In 1926, a comprehensive report on 

the soils of the state was written by 
Professor Whitson and published as 
Bulletin No. 68 of the Geological and 
Natural History Survey. A most im
portant result of this soil survey work 
has been the development and train
ing of young men as experts in that 
line of service. Among these may be 
mentioned Jos. A. Chucka, Guy M. 
Conrey, T . J . Dunnewald, Oscar 
Magistad, A. H. Meyer, W. H. 
Pierre, Geo. D. Scarseth, L. R. Schoen
mann, H. L. Walster, and W. W. 
Weir.

The study of the soil, through sur
vey work, later drew the attention of 
Professor Whitson to its connection 
with the development of forestry. 
While forest growth is dependent on 
the soils in a complex way, it became 
apparent that the relation of forest 
growth to soils must be approached 
from an angle quite different than 
that of the relation of agricultural 
crops to soils. As the outcome of this 
matter Dr. S. A. Wilde, who recently 
came to this country after several 
years study of forest soil work in Cen
tral Europe, is now undertaking a 
comprehensive study of the forest soils 
of the northern half of Wisconsin.

The soil maps and reports prepared 
by Professor Whitson and his associ
ates have been extensively used by 
people interested in many lines, in

cluding actual farmers, teachers of 
agriculture, tax and highway commis
sioners, loaning agencies, and especially 
by experts engaged in the recent ap
praisal work of the Federal Loan 
Bank, and in connection with erosion 
control and forest and land zoning.

In this useful way, throughout the 
long years of his service, Professor 
Whitson has kept himself interested, 
busy, and useful, and has also found 
time for much instructional teaching 
which he began as assistant to Pro
fessor King. His early work with 
the Short Course in land drainage, 
gasoline and steam engine operation, 
use of small feed grinders, and vari
ous other subjects led eventually to 
the establishment of the present De
partment of Agricultural Engineer
ing. He also taught Long Course 
students, saw the class in soils grow 
to over 140 members and gradually 
exceed that number, and had the 
satisfaction of knowing that work in 
that course developed a number of 
outstanding men in the instructional 
work in Soils, including Dr. H. L. 
Walster, now Dean of the North 
Dakota College of Agriculture, Dr. 
Guy Conrey of the Ohio State Uni
versity, and Professors E. J . Graul 
and Emil Truog of the Wisconsin 
College of Agriculture.

An Able W riter
Professor Whitson’s writings on his 

specialties have been voluminous and 
of great practical value. They in
clude his notable treatise on the 
"Soils of Wisconsin” published in 
1926; "Notes on Soils” in 1910; and 
in 1912 "Soils and Soil Fertility” 
(with Dr. H. L. Walster). In his 
publications he tells us that it is the 
object of the soils survey to make an 
inventory of the soils of the state 
and to be a practical help to farmers 
in locating and describing the differ
ent soils, by determining their physi
cal character and chemical composi
tions, and by offering suggestions for 
their management. In this useful 
work chemical analyses of the soils

1
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are also made to determine the amounts 
of various essential plant-food ele
ments which are present. Such analy
ses show whether the soils contain a 
large store of plant food or only a 
small quantity, and indicate which 
kinds of plant food will probably be 
needed first. The amounts of or
ganic matter in the soils are deter
mined, and tests are made to show 
conditions relative to soil acidity.

One of these analyses showed that 
sediment washed from a side Kill con
tained nearly three times as large a 
percentage of nitrogen and more than 
twice as much phosphorus as did the

soil from which it had been removed. 
The erosion work now being done by 
Professors Whitson, E. R. Jones, and 
other assistants and engineers in Wis
consin is being undertaken to stop 
such losses, save many farms from 
utter ruin, and turn science to the 
practical aid of the farmer.

That, always, has been the chief 
object of Professor Whitson’s life 
work and we wish him many more 
years of useful service, extend him 
the thanks of those he has benefited 
by his labors, and trust he will be 
blessed with good health and happi
ness in the remaining years of his life.

Microchemical Methods
(From page 17)

lime recommendations for crops that 
require an acid soil. For example, 
aluminum solubility is associated with 
the soil reaction and organic matter 
content of the soil. If  a soil gives 
a test for aluminum in the soil extract, 
the soil should be limed or the organic 
matter content increased, or planted 
to a crop more tolerant to soluble 
aluminum. The above examples serve 
to show some of the instances in which 
the soil tests have aided in soil fer
tility problems. These no doubt will 
be extended when more information 
and better methods have been devel
oped. The short chemical methods 
have possibly their greatest application 
in diagnosing the failure of some soils 
to grow crops. For example, one often 
sees spots in fields or parts of a field 
that fail to produce. A comparison of 
the analyses of the soil from both the 
productive and unproductive areas 
often reveals the source of the trouble. 
After the trouble has been corrected, 
the crops grow equally as well on all 
parts of the field.

The grower has long looked to the 
chemist for help in solving some of 
his problems. He has felt that there

must be some way that his soil and 
crop needs could be diagnosed without 
actual experience in the field, which is 
both time-consuming and expensive. 
While too much must not be expected 
from a soil diagnosis, some insight to 
the soil fertility can be gained. The 
grower’s response to this type of ser
vice is tremendous. In general, he is 
likely to be so well pleased with the 
results that a test of every field is 
wanted before the crop is planted and 
often several times after the crop has 
been planted for additional fertiliza
tion.

It is believed that the available 
methods are best used by one versed 
in chemistry and quite familiar with 
soils and the special requirements of 
the different types of plants. This 
person should, by all means, be familiar 
with the individual or the community 
fertility problems. As the occasion 
and demand arise, these experienced 
and technically trained persons, who 
understand the scientific principles 
underlying the common field proce
dures and who also are in touch with 
the problems of the farmers, may train 
and send out men to perform this ser
vice.



Sod Dams Save Soil
By A. A. Jeffrey

Editor, Missouri College of Agriculture, Columbia, Missouri

BLUEGRASS sod, cut into six-inch 
squares and placed in old fer

tilizer bags, has proved the cheapest 
and most effective material for build
ing small barriers to check incipient 
gullies in the wheat fields and meadows 
of J . O. Erhart in Cole county, Mis
souri. In seven years of continuous 
use this method has given such good 
results that it is spreading among Mr. 
Erhart’s neighbors and is now recom
mended by his State College of Agri
culture throughout the State.

The work can be done at any time 
in the year when the beginnings of 
gullies make their appearance, as well 
as at wheat seeding time, when bar
riers are placed in the natural draws 
and depressions that invite erosion of 
the newly worked soil. Bluegrass sod 
from fence-rows adjacent to the field 
is spaded up in pieces about the width 
of the spade and half as thick. These

are tumbled loosely into empty fer
tilizer sacks— or other burlap bags—  
and each sack, when one-third to one- 
half filled, is securely tied at the top.

These sacks of bluegrass sods are 
then carried to the draws or gullies and 
flattened out to form small barriers or 
dams. In many places one sack will do 
the trick, in others two or three are 
used, each being tramped down snug
ly to fit the contour of the ground. 
The coarse burlap holds the sod in 
place but does not prevent the blue
grass from growing through the upper 
sides or from sending its roots down 
through the lower.

Mr. Erhart, the originator of this 
method, points out that there is always 
enough fertilizer adhering to the sacks 
to give the bluegrass a good vigorous 
push and that this same remnant of 
fertilizer would soon rot the sacks and 
make it useless if saved for other pur-

J .  O. E rhart and hit ion w ith the type of tod barrier uied on their M inouri farm .
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folks, to have them appreciate that 
state lines are purely geographic and 
legal, but never economic lines of 
demarcation. Countymen are groping 
for ways to substitute international 
viewpoints for nationalistic narrow
ness in this "diminishing” world. 
There are voices trying to make it 
clearer to cotton planters or dairymen, 
or any other class of tillers, that they 
cannot prosper through being insu
lated from the common hazards of all.

Our mistake of the past was to up
hold agriculture in fine speeches and 
then break up into clans and small 
pressure groups in behalf of regions or 
commodities. The new plan aims to 
make land operation and rural life the 
real bond of national union regard
less of the crop we raise or the state 
in which we pay taxes. So far, with a 
few exceptions, this plan has worked

amazingly. It  has shattered the old 
wheeze of scoffers: "farmers are al
ways kicking but never sticking.”

If county agents are able to ward 
off the cankering effects of too much 
partisan politics in connection with 
the present economic voting and vow
ing by an aroused countryside, and if 
the food consumers’ pay envelopes 
meanwhile begin to fatten a trifle, I 
am not so much concerned over the 
future of farming and extension 
work. With those hurdles safely 
passed, nothing is going to stop us 
from eventual victory over ourselves 
and our basic weakness.

For there is no technicality known 
which outweighs the prime necessity 
of mankind; the belly is the boss, and 
a farm-made national policy for ag
riculture is right there in the cards, no 
matter who deals them.

Muck-grown Potatoes
(Front page 20)

have been tried at the muck experi
ment farm. The greatest benefit has 
been from the overhead irrigation. 
Sub-irrigation was designed to maintain 
a uniform water table, but leakage into 
an adjacent drainage ditch spoiled the 
results to some extent. This year on 
the plot where a 20-inch water table 
was maintained, the sub-irrigation 
equaled the results obtained from 
overhead.

More care must be exercised in dig
ging potatoes on muck than on up
land soils. I f  at all possible, potatoes 
should be dug mature. A continuous 
web on the diggers should be used to 
prevent the potatoes, from being 
dropped on the shaker. I f  the elliptical 
agitators are replaced with rollers, this 
will prevent shaking and if the speed 
of the elevator apron is slowed down, 
the muck will not fall through the 
chain so readily. The shaker attach
ment can be covered with rubber hose

and the sides with canvas. The ends 
of the rods or hooks on the elevator 
chain can be covered with a light steel 
plate or old rubber tubing bolted 
through the frame above the apron. 
Picking baskets should be fined and 
care should be exercised in handling 
the freshly dug potatoes. They should 
not be thrown, dropped, or walked 
upon.

If  immature potatoes are rim 
through a brusher, they will skin and 
feather badly. If  the potato vines are 
frosted, about two weeks will be re
quired for the skins to set so they will 
not be badly damaged when run 
through the brusher.

Potatoes of high quality can be 
produced on a well-drained muck if a 
fertilizer high in potash is used. The 
crop can be made profitable by using 
short season varieties which are care
fully handled and cleaned.
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The GOAL

a

T H E  LO D ESTA R  of the horizon has ever 

attracted  the pioneering instinct of 

the American farm er. Once it spurred 

his covered wagon into the setting sun. 

Today it lures him to the laboratory  

where science is helping him to find 

fertile frontiers within his own fields.

The scientist blazes the trail toward  

better things. The commercial man 

widens it into a highway. Both have 

great responsibility. The benefit of the 
farm er must always be their w atch
word and their aim. The common goal 
is the enrichment of life.

N. V. POTASH EXPORT MY., Inc., 19 West 44th St., New York
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J l '““d'Hiur. 
Wftmnud

"ATICS”
The dusky highwayman stepped out 

in front of the elderly colored brother.
"Tho up you han’s, boy,” he or

dered..
"Ah cain’t; Ah gots rhumatics,” 

replied the other.
"You kin— Ah gots automatics.” 
"You win, Mistah, you win,” he 

said as his hands went up, "looks lak 
you* 'atics’ is de stronges’.”

Intoxicated Passenger: "Let me off 
at the next stop, conductor. I thought 
this was a lunch wagon.”

PRECOCIOUS 
During dinner one day a father 

spoke to his son: "Sonny,” he said, "I  
want to talk to you after dinner. I 
want to discuss with you the facts 
of life.” So after dinner the son 
quietly closed * the door and said, 
"Well, Dad, what is it you would like 
to know?”

When a married man wants sym
pathy he never goes to a bachelor for 
it.

An old-timer is one who can re
member when about all the abbrevia
tions he had to know were BVD and 
RFD.

MAYBE!
Mother: "You acted wrongly in 

disobeying me. I am punishing you 
to impress it on your mind.”

Sonny: "Aren’t you proceeding un
der a slight misapprehension as to the 
location of the mind.”

"What shall I do?” wailed the sweet 
young thing. " I ’m engaged to a man 
who just cannot bear children.” 

"Well,” remarked the kindly old 
lady, "you mustn’t expect too much 
of a husband!”

"Do I really need brushing off?” 
asked the passenger in the Pullman.

"Does you!” exclaimed the porter 
with great emphasis, "Boss, I’se 
broke.”

Lawyer: "You want to divorce this 
woman? Can you name any corre
spondent?”

King Solomon: "Not offhand, of 
course, but I strongly suspect the 97th 
Regiment of the Royal Light In
fantry.” *

AS GOOD AS ANY  
Billy’s mother looked at him accus

ingly.
"What have you done with all your 

money, son?” she asked. "Your little 
bank is empty.”

"Well, mother,” answered the boy, 
"yesterday was a rainy day, so I spent
•  99
I t .

"Whenever I look at that girl I 
think of a hymn.”

"Which one?”
"How Firm a Foundation.”

Country Bridegroom (on being 
asked, "W ilt thou have this woman 
. . ?”) :  "Why, o’ course! I come
a-purpose
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agricultural and fertilizer industries through the 

education of the farmer in a more extensive use 

of plant foods with potash.

As the youngest member of the potash industry, 

we wish for the Institute a full measure of suc

cess— and pledge our hearty cooperation toward 

this end.
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Want a book about fairs? 
Jeff says he'll write it.

All’s Fair
By

1Q A R N U M  and his long train of cheerful successors in 
carnivals and fairs have perhaps not done as much for 

agriculture as Burbank or Babcock, but good old P. T . and 
the other purveyors of honest fun and clever sports are not 
without due honor in the annals of well-balanced agriculture. 
Hearty and wholesome relaxation has been characteristic of 
rural community life. This has ever been so, back in the old 
mother countries as well as in the pioneer and development 
stages of American farming.

The fine native ability of farm folks 
to take economic punishment at times 
and still bob up serenely at fall festi
vals, harvest homes,- husking bees, and 
fairs has been one of the chief sources 
of their wonderful strength and stay
ing power. This recurring spirit of 
zestful fun is an antidote against tak

ing life too seriously. I t  forgets dry 
digits and indices and banishes curves 
of production, price, and income for 
more vibrant, amusing, and courage- 
building human experiences.

So the fairs of the autumn season 
open their gates, and we are again 
among the ones found gaping at the

3



4 B e t t e r  C rops W it h  P l a n t  F ood

same old mildewed stunts and the 
same gay deceivers that intrigued us 
as of yore in the times of freckles, 
short pants, and small change. And 
why not? ' The shut-in season is 
ahead of us, and there’s plenty of 
time left to study and plan beside our 
winter fires. But for the present 
fleeting moment, let’s relax along the 
raucous midway. W hat could be 
“fairer” ?

P E R H A P S I will be regarded as 
prejudiced, having known sundry 

fairs in various places from the stand
point of patron, exhibitor, judge, and 
reporter. Just why I remain favorably 
prejudiced may seem a mystery. But 
having survived Swedish waffles at 
Saint Paul, much brau foam at M il
waukee, baked beans at Springfield, 
M  ass., and escaped hot-dog barkers 
everywhere on the tan-back circuit, I 
come through with more tolerance and 
original zest for fairs than might be 
expected from such a hardened 
veteran.

Anticipation, they say, is more than 
half the fun. As a youngster I recall 
how long it took to arrive at the 
county fair— both on the calendar it
self and when the real morning 
dawned. How we watched the prom
ising melons and groomed the shoats 
and bullocks is in itself a summer’s 
epic or a rural elegy. Then came the 
moment of departure in the dewy 
hours, after a night of loading and 
preparation.

W e lived twenty miles from the 
county-seat, and this meant starting 
at five o’clock to be at the fair before 
ten. T h e old dog followed us to the 
gate and shared with the fence-row 
squirrels and robins our commisera
tion for not being privileged like us 
to go forth into the wide world for 
a day of joy.

Frequent cardboard signs on gnarly 
oaks and elms or painted on lichen- 
covered boulders along the mellow 
way to town kept beckoning us on

ward to this paradise of pleasure. An 
occasional driver of a spirited team 
would pass us in a blot of dust, call
ing forth estimates of ours on how 
much this rural dandy might have to 
spend for entertainment of the lass 
beside him. But Father would say 
“easy come, easy go” and remind us 
that we carted precious cargo of 
premium-earning capacity, worth far 
more in the end than a day of riotous 
rollicking.

By degrees and with some discom
fort, soon discounted, our family car
avan joined others and came down 
the main street, like an hegira of old, 
to the music of Luder’s silver cornet 
band tooting on the steps of the court 
house prior to the general exodus of 
the excited villagers to the outlying 
arena. I f  the tune, most likely, was 
“Hot Tim e in the Old Town T o 
night,” our Father’s wit would jerk 
to the surface with the remark that 
it was ninety in the shade already and 
he wasn’t tempted to stay until eve
ning. But as we passed the elevated 
dance pavilion, decorated with strag
gly evergreen boughs, it made some of 
us chaps in the upper teens feel dar
ing enough to bust all official regula
tions and be a night-hawk until half
past nine— or even worse!

W H IC H  reminds me that one 
time it was the privilege of 

Brother and myself to be “lent” by 
our Mother to serve as night watch
men extraordinary at a food and 
lemonade stand set up during the fair 
to catch the nickels of the members, 
and otherwise, belonging to a church 
aid society. W e did not get to any 
shin-dig in town, but we found out a 
lot about the wild man of Borneo and 
the bearded lady during their leisure 
hours. I also recall that the mosqui
toes refreshed themselves at our cara
vansary more liberally and econom
ically than the customers did by day.

Resuming our eager drive to the 
park, it seemed that the last height in
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the zenith of anticipation was reached 
when we got to the wooden arch 
gate and had to remain in line while 
Jeb Harris and his assistants checked 
over the season tickets we held and 
O . K .’d our final entrance into that 
haven of delight, whose varied sounds 
came over the planks in a crescendo 
of magnificent promise. From then 
on the day was yours, and the de
lights thereof are now a memory.

Judging at fairs is either an act of 
heroism, an evidence of super-discern
ment or an emergency bluff. M y

service as a judge puts me in the last- 
named class because there were no 
others present at the time willing to 
stick out their necks. I had always 
yearned to wear an official badge and 
be escorted around in conspicuous 
places, but I did not get the judicial 
job for which 1 imagined I was most 
qualified, cake-eating culinary referee.

They pressed me into service, of all 
places, at my own home fair as arbiter 
between wrought-up local cattle ex
hibitors. As if the task wasn’t tough 
enough already, they assigned me to 
pick, a la catalog, the grand champion 
bull of all breeds! T o  an outsider 
it would have been a real heroic posi
tion to assume, but you can’t get old 
neighbors to put you in any other 
role than clumsy dummox under such 
circumstances. And to make it still 
more tragic, my outbound train was 
late!

However, as armor, I had acquired 
all the stage business of livestock 
judges whom I had followed through 
manure piles all over the circuit. 
Standing off and squinting, smoothing 
backs and flanks, hesitating and re
turning to verify, scratching the head, 
folding arms and frowning, shifting 
leaders, reshifting tail-enders, “giving 
the gate,” and the final arm-swinging 
flourish of decision— I had them all 
mastered. W ithout this keen obser
vation of the ways of the top-notchers 
from college departments, I would 
have carried away two black eyes in
stead of one.

Evidences of extreme deliberation 
and complexity in awarding is a com
pliment to the owners. A man who 
picks his winners too prosaically and 
swiftly is depriving the fans of half 
their entry fees. Like the midway 
itself, the judging ring must have its 
tinge of ballyhooly or it descends to 
a mere dull educational lesson; and 
that comes “free” with your taxes!

Much as art, science, and mechanics 
have moved ahead to provide the 
modern fair its present galaxy of 
rural power and might, we know 
that amusements have changed but 
little in the glorious interim. Save 
for an occasional midget golf course 
on the grounds, the blessed mounte
banks and charming charlatans, with 
their accompaniment of whirligigs 
and hurdy-gurdies, hootchv-koochies 
and fairies-in-the-well, cane stands, 
corn games, and swatting racks, still 
pitch their restless tents as always on 
the fields of rural glee.

AS L O N G  as they keep sober and 
„ genial, or do not pick pockets by 

stealth when they can do so openly 
and at your pleasure, these kindred 
care-banishing souls may have the run 
of any cow pasture in my bailiwick 
for all of me.

I know they are for the most part 
gypsy-like and sordid, unwashed and 
alien to agriculture, call farmers “hay
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snatchers” and care only enough 
about processing taxes to be conveni
ently near when they are distributed. 
Y et try to keep a fair minus the 
mountebanks profitable in a corn-belt 
county!

High and mighty resolves to re
duce agricultural fairs strictly to 
vivid and varied crop demonstrations, 
skull-blasting panoramas of erudition, 
and unbiased offerings of unvarnished 
truth have been made by better mana
gers than we. Y et no heavy meal is 
complete without dessert; and nearly 
every farm table, as you recall, serves 
both pie and cake and maybe some 
sauce besides, to give you pleasure 
with your protein.

I F IR M L Y  believe that we get 
over larger and more potent doses 

of “do-something” because we have 
sense enough to let the customers re
lax on the midway and take time out 
from imbibing our laboratory lessons 
and our pageants of progress stuff. It  
sort of salts down the silage and gives 
the tired minds a recess.

W hat if young Zeke Smithers does 
spend a nickel to show his best girl 
how stout he is with a mallet? He’ll 
keep the other ninety-five cents 
toward a down-payment on the mort
gage, be sure of that. And maybe 
if he didn’t demonstrate his prowess 
she would marry some guy from town 
and upset another ideal farm ro
mance, with all the commercial losses 
in its train. Maybe after young Billy 
Jones sees the two-headed calf he 
won’t be so much abused when Dad 
sends him to teach the latest arrival 
how to drink milk from a pail.

Broadly speaking, there are two 
general classes of farm fairs. In the 
first and major group are the pump
kin shows of the tall-grass regions, 
the central meeting place of the rural 
trading territory, the simon-pure sur
vival of the original European kind. 
T h e second group may be summed up 
in the phrase, “a contact with agri

culture is necessary to the commercial 
success of a metropolis.” Here we 
have a few of the state fairs and 
most, if not quite all, of the national 
livestock classics. Both have their 
own respective values and disadvan
tages, depending on the purpose of 
fairs as you see them.

Having been raised in the atmos
phere of the squash circuit, I lean a 
little toward these annual events my
self. I find advantage in a cheaper 
gate and more old friends to meet 
back there behind the horse barns, 
where the combines and fertilizer dis
tributors are flashing their brilliant 
sheen of new steel and flare of paint 
to a sympathetic audience of discrim
inating users.

I t ’s a great old spot to dream in 
a gossipy way about changes in the 
countryside, the incompetency of 
sheriffs, the tendency of taxes to go 
up or down but never to disappear; 
and also the prevalence of quack 
grass, blind staggers, patent medicine 
salesmen, and bad side-roads. And 
then, of course, you often get quite 
a lot of value out of the exhibits— if 
you finally get around to see them.

On the contrary, at the metropoli
tan farm fairs one takes his gossip by 
the cigar counter when somebody is 
shaking dice with a dizzy blonde, or 
else in a noisy cafe. This is too dis
tracting for the deliberate and mellow 
tone suited to the proper discussion 
of livestock goals and values.

HO W E V E R , I honestly believe 
that as a result of fairs held in 

cities many very ignorant people have 
really discovered agriculture —  al
though perhaps too late. I f  this is so, 
then these transplanted fairs have 
rendered their part in the civilization 
of America.

After all, it’s “the little snips,” as 
one croaker called the 4-H  young
sters, who have anchored our rural 
fairs to the future. I guess they are 

( Turn to page 45)



Apple Trees Need 
A Balanced Diet

By Dr. Fred IV. H of Mann
Agricultural Experiment Station, Blacksburg, Virginia

SE V E R A L  years ago it was pointed 
out by the writer that apple trees 

in general in Virginia will at least 
ultimately be benefited by applica
tions of nitrogen, phosphorus, and 
potash in complete fertilization. In 
their younger history and up to the 
time the roots of the apple trees be
come crowded, the more pronounced 
growth and yield responses show 
up as a result of nitrating. As crowd
ing progresses, direct responses in 
apple trees as a result of phosphorus 
and, still later of potash applications 
added to those of nitrogen, show up 
to the extent that such applications 
may give profitable returnis.

In some soils of Virginia, profit
able growing of apples may be car
ried on for 20 to 25 years or even 
for the entire commercial life of the 
orchard without the need of apply
ing any fertilizers other than those 
carrying nitrogen. In most soils of 
Virginia, however, as apple trees in
crease in size, the need for phos- 
phatic and potassic applications in
creases.

Experimental D ata
Many questions come up in the 

mind of the apple grower in regard 
to the more profitable way of fer
tilizing the orchard soil. I t  is the 
purpose of this article to show sev
eral experimental results with dif
ferent fertilizer applications. I t  is 
hoped that these results will pro

vide a definite answer to various ques
tions that may come up.

Observations were continued on 
the experimental orchards of the V ir
ginia Agricultural Experiment Sta
tion planted out in the spring of 
1911. These are described in bulle
tin 269 and other reports appearing 
in the proceedings of the American 
Society for Horticultural Science.

In the fall of 1930 and the spring 
of 1931 another series of experiments 
were set up in a near-by orchard 
also set out in the spring of 1911 
and known as the Price orchard. At 
the time the fertilizer experiments 
were begun, these trees were about 
20 years of age. T he soil in this 
orchard is classified as a Clarksville 
silt loam. It  is very cherty, shows 
a pH reading of about 6, and except 
for spots is of average fertility. The 
subsoil, composed mostly of a tight 
stiff clay, is seldom penetrated by the 
tree roots to much over a depth of 
two feet.

T he trees, composed of York, Stay- 
man, and Grimes Golden successive
ly, were planted 25 feet apart with 
the intention of making removal as 
more room was needed. In their 
earlier years the trees made good 
growth, but by the time they reached 
15 years of age very little growth was 
made because of the close planting. 
T h  is slowing up of growth and gen
eral stunting of the apple trees, par
ticularly because of close planting

7
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and root competition, provided excel
lent material to show what fertiliza
tion will do to stunted trees in con
trast to those on the station grounds 
which, because of wider planting 
distances, were in a better state of 
growth.

Rate o f  Growth
In some cases covering 21 years, 

the treatments receiving nitrogen 
alone show growth gains over those 
receiving complete fertilizers. In 
these cases the plots receiving nitro
gen alone were very definitely fa
vored in regard to position, and had 
at the beginning a soil of better fer
tility than the plots that were treated 
with complete fertilizers. In spite 
of the handicaps, higher rates of gain 
were made by the complete-fertilizer 
treatments. Over the entire 21 
years, Stayman trees treated with ni
trogen 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 Stay- 
mans 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. W ith 
a similar comparison for a case in 
York trees there was a total gain 
of 4.03 inches of circumference in
crease for those receiving nitrogen 
alone, with 61.3 per cent of the gain 
shown up the first 11 years and only 
38 per cent the last 10 years.

A  higher rate of increase of the 
handicapped complete-fertilizer plots 
to the level of the favored plots re
ceiving nitrogen alone was also ob
served with terminal growth mea
surements. 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 hand
icapped complete - fertilizer plot 
caught up with the level of the fa
vored nitrogen-alone plots. The to
tal 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-fertilizer plots caught up 
with the much more favored plots 
receiving nitrogen alone.

T he significant observation in the 
cases mentioned is that in the 17 th 
and 18th years the trees treated with 
complete fertilizers, in spite of their 
handicaps, made better rates of 
growth than those receiving nitrogen 
alone. According 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 nitro
gen-alone plots began to recede at 
just about the same time that the 
complete-fertilizer plots started to 
outyield the other treatment.

Root Crowding
Certain aspects of yield responses 

are brought out in Table I. In this 
table, beside the actual yields, slid
ing averages over a 5-year basis were 
computed to smooth out the yield 
distribution over the 17 years of 
records. These sliding averages over
come the abruptness in yields that 
occur from year to year, thus mak
ing it more possible for a smoother 
comparison between the two differ
ent distributions arrayed against one 
another.

It will be noticed that the Stayman 
apple trees in one series commence to 
show yield gains after the 14th year, 
in another after the 16th, and in 
York series after the 17th. This 
corresponds as a general trend with 
the growth responses.
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T A B L E  I— A c t u a l  and  Sliding  A verage A p p l e  Y ields in  P ounds

o f F r u it  p e r  T r e e

S eries  I— Sta ym a n

Year

N* Check* NPK*

Actual
Yield

Computed
Sliding
Average

Actual
Yield

Computed
Sliding
Average

Actual
Yield

Computed
Sliding
Average

1918................ ........... 8 2 6 1 5 19
1 9 1 9 .............. .......... 0 33 0 17 0 41
1920................ .......... 0 118 0 50 0 147
1921................ .......... 0 179 0 79 0 184
1922................ ........... 2 264 0 154 92 250
1923................ ........... 155 266 82 154 111 232
1924............... ...........  433 385 168 175 533 344
1925................ ........... 307 391 135 198 183 388
1926................ ........... 423 508 305 286 333 551
1927................ ........... 10 481 0 256 0 578
1928................ ........... 750 709 186 370 673 830
1929................ ........... 467 673 283 343 750 710
1930................ ........... 890 643 575 419 1000 763
1931................ ........... 290 581 237 380 467 704
1932................ ........... 1150 678 571 427 1258 783
1933................ ........... 67 441 48 356 75 546
1934................ ........... 817 817 663 663 1017 1017

S e ries  II— S ta y m a n

1918................ ........... 3 2 0 1 1 15
1919................ .........  0 13 0 3 0 18
1920................ .........  0 60 0 5 0 101
1921...........................  0 103 0 52 0 158
1922................ ..........  7 241 3 86 75 249
1923................ ..........  57 239 13 115 15 254
1924................. ........... 238 301 10 122 417 331
1925................ ..........  213 364 233 134 283 338
1926................ ..........  688 476 170 117 453 466
1927................ .........  0 509 150 158 103 561
1928............................  368 669 48 179 400 789
1929................ ........... 550 605 67 195 450 724
1930................ ........... 775 675 150 318 923 907
1931................ ........... 850 650 375 360 930 904
1932................ ........... 800 583 258 355 1242 895
1933................ ........... 50 475 125 404 75 721
1934................ ........... 900 900 683 683 1367 1367

S e rie s  III— Y o r k  Im p e ria l

1918................ ........... 2 2 3 25 12 91
1919................ .........  0 21 0 46 0 95
1920................ .........  0 152 0 178 0 201
1921................ .......... 0 152 0 178 0 201
1922................ ........... 7 220 123 286 443 285
1923................ ........... 99 219 106 262 31 203
1924................ ..........  656 296 660 290 530 309
1925................ .........  0 400 0 333 0 374
1926................ ........... 338 489 540 362 423 479
1927................ ........... 5 629 4 404 29 481
1928................ ........... 483 666 248 433 563 704
1929................ ........... 1175 727 875 489 856 642
1930................ ........... 448 511 141 350 525 651
1931................ ..........  1038 527 753 400 430 682
1932................ ........... 188 356 150 286 1144 767
1923................ ........... 788 441 550 354 266 578
1934................ ........... 94 94 158 158 900 900

* N = Nitrogen; P = Phosphorus; K “ Potash; Check “ Unfertilized.
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Much quicker responses in both 
growth and yields occurred in the 
Price orchard. (See tables II , I I I , 
and IV .) These results are interest
ing in showing how quickly some ap
ple trees may respond directly to 
complete fertilizers. Where it has 
taken about the 15 th year for apple 
trees in the experimental orchard to 
begin to show responses to complete 
fertilization, marked response oc
curred in the apple trees in the Price 
orchard within three years. •

The results of the experiments 
at the Station orchard and the Price 
orchard show clearly and definitely 
that under certain conditions apple 
trees are not entirely different from 
other plants in responding to com- 
plete-fertilizer applications. Direct 
effects in heavier and larger fruit 
buds were observed the late fall of 
1931 following the spring application 
of that year.

It would appear that most of our 
Virginia orchard soils contain phos- 
phatic and potassic material in ade
quate amounts to take care of apple 
trees through their entire commer
cial life. In some instances this is

the case, but the point that may be 
overlooked is that in most Virginia 
apple orchards these materials become 
increasingly inaccessible as the root 
systems of the apple trees develop 
and displace soil in a limited space. 
Such trees become something like 
“pot-bound” plants with the root sys
tems confined to a restricted area. 
(See plate I .)  Apple trees reach
ing a physiological limit may draw 
upon their reserves to such a degree 
that they are liable to become sus
ceptible to various stages of decline. 
This pulling away of the plant’s 
stored reserves may continue some 
time without any discernible sym- 
toms. However, there may be pres
ent the danger of hastening definite 
symptoms of nutrient deficiency. Such 
symptoms as die-back, greater sus
ceptibility to wood rots, and .leaf 
scorch have been observed to develop 
under such conditions. It is of par
ticular interest to review here the 
statements of Hoagland and Chand
ler in the following quotation: *

*Some effects of deficiencies of phosphate and po
tassium on the growth and composition of fruit trees, 
under controlled conditions. Proc. Am. Soc. Hort. Sci. 
Hoagland, D.R. and Chandler, W.H.

Plate I—Where formerly there was soil, there is now a mass of crowded roots. Most of the apple trees in 
Virginia over 15 years of age are root-crowded. Root-crowding of these apple trees not only presents a 
problem of depleted nutrients in the soil that is left for root foraging, but also a problem of soil displace
ment. As this root-crowding increases with the age of the trees, further development is checked unless the 

necessary nutrients such as nitrogen, phosphoric acid, and potash are adequately replenished.
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T A B L E  I I — A v e ra g e  A n n u a l  Y ie ld  P ick e d  F r u i t  1932-1933-1934

Dean Price Orchard

Bushels per tree: All
Row Grimes York Stayman Varieties

1 1.23 1.07 1.65 1.32
2 2.43 1.39 1.27 1.65

3 1.74 .89 1.14 1.25
4 2.79 1.74 2.28 2.27
5 1.91 1.32 1.25 1.49
6 1.36 1.19 1.38 1.31
7 .89 1.18 .33 .80
8 1.45 1.35 1.55 1.45

9 1.80 1.23 .62 1.22

10 .70 1.19 .30 .73
11 1.09 1.59 1.41 1.37
12 1.19 .44 .39 .67
13 5.31 2.91 1.75 3.32
14 3.66 3.07 2.71 3.15
15 1.19 1.39 .62 1.07

Treatment

Calcium Cyanamide 5 lbs. Fall 
Calcium Cyanam ide 10 lbs. Fall (none 

applied 1934)
Check*
Sulphate of Ammonia 5 lbs. Fall 
Nitrate of Soda 6.5 lbs. Fall 
Calcium Cyanamide 5 lbs. Spring 
Check
Calcium Cyanamide 10 lbs. Spring (none 

applied 1934)
Calcium Cyanamide 15 lbs. Spring (none 

applied 1933-34)
Check
Sulphate of Ammonia 5 lbs. Spring 
Check
Ammo-Phos.13 lbs.Spring (none applied 1934) 
Ammo-Phos. Pot. 17J^ lbs. Spring (none 1934) 
Check

A v e r a g e  A n n u a l  Y i e l d  1933-34
F a l l  A p p l i c a t i o n :

16 3.75 2.75 4 .00 3 .50

17 4.13 2.07 2.69 2 .96
18 4 .44 2.63 2.44 3 .17

19 1.82 .38 .57 .92

IPRING A p p l i c a t i o n :

16 5.50 2.25 4 .00 3..54
17 4.00 1.07 2.44 2. 50
18 4.22 2.38 2.44 3. 02
19 1.88 .38 .57 ,94

*Check= Unfertilized.

Calcium Cyanamide 10 lbs. Acid Phos. (20%) 
13 lbs., Sulphate of Potash 4.2 lbs.

Calcium Cyanamide 10 lbs. Sul. Potash 4.2 lbs. 
Calcium Cyanamide 10 lbs. Acid Phos. (20%) 

13 lbs.
Calcium Cyanamide 10 lbs.

Same as 16 above 
Same as 17 above 
Same as 18 above 
Same as 19 above

“Among the soils from die-back 
areas, one produced marked stunting 
of growth as well as leaf scorch, the 
first year the trees were planted. In 
another soil, no certain injury ap
peared until the fourth year, but 
from the fourth to the sixth year 
trees have been increasingly affected, 
showing definite leaf scorch as early 
as J u n e ....................  The heavy appli
cations of potassium salts (in such 
a manner as to influence the whole 
mass) at the time of planting the 
trees completely prevented the ap
pearance of leaf-scorch symptoms.”

In orchards with lighter textured 
subsoils such as occur in the mountain 
coves and with the wider planting 
distances, there is more room for 
root development and consequent 
foraging for nutrient material. In 
such conditions apple trees are able 
to grow to relatively greater ages 
without showing any certain symp
toms of definite nutrient deficiencies. 
Many of these trees planted in more 
favorable conditions of fertility and 
space may be exploited profitably for 
the greater part of their commercial 
life without the addition of any fer-
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tilizers whatever. In Virginia in gen
eral such exploitation will not be alto
gether profitable. M ost Virginia 
apple orchards at some time of their 
commercial life will need all three of 
the essential elements, namely, nitro
gen, phosphorus, and potassium. This 
is clearly indicated in the results of 
the 24-year old station orchard at 
Blacksburg and those of the Price 
orchard in the near vicinity and of 
the same age. Both orchards are typ
ical in most essentials of those found 
in Virginia. T he results secured fur

nish a basis for scientific and practical 
information, not only for most or
chards in Virginia but for those 
apple-growing sections adjoining.

Since the more outstanding re
sponses that generally come from ni
trogenous applications have not been 
so generally observed in apple or
chards from potash applications, their 
full ultimate value may be over
looked. I t  would be well to be 
aware of certain symptoms caused by 
potash deficiencies and be prepared to 
make applications to prevent certain

T A B L E  I I I — A v e ra g e  A n n u a l  C ir c u m f e r e n c e  I n c r e a s e

1931-1932-1933-1934

Dean Price Orchard

Inches per tree: AH
Row Grimes York Stayman Varieties

1 .82 .95 .85 .87
2 .82 .91 .82 .85

3 .72 .65 .65 .67
4 .96 1.06 1.01 1.01
5 .99 .97 .96 .97
6 .94 .96 .93 .94
7 .61 .67 .66 .65
8 .93 .93 .63 .83

9 1.05 .94 .84 .94

10 .73 .76 .54 .68
11 .90 .99 .88 .92
12 .73 .74 .65 .71
13 1.17 1.27 1.30 1.25
14 1.12 1.13 1.02 1.09
15 .71 .69 .65 .68

Treatment

Calcium Cyanamide 5 lbs. Fall 
Calcium Cyanamide 10 lbs. Fall (none 

applied 1934)
Check*
Sulphate of Ammonia 5 lbs. Fall 
Nitrate of Soda 6.5 lbs. Fall 
Calcium Cyanamide 5 lbs. Spring 
Check
Calcium Cyanamide 10 lbs. Spring (none 

applied 1934)
Calcium Cyanamide 15 lbs. Spring (none 

applied 1933-34)
Check
Sulphate of Ammonia 5 lbs. Spring 
Check
Ammo-Phos.13 lbs.Spring (none applied 1934) 
Ammo-Phos. Pot. 17% lbs. Spring (none 1934) 
Check

A v e r a g e  A n n u a l  C i r c u m f e

F a l l  A p p l i c a t i o n :

16 1.17 1.17 1.13 1.16

17 1.33 1.17 1.13 1.21
18 1.09 .88 .92 .96

19 1.00 .59 .75 .78

S p r i n g  A p p l i c a t i o n :

16 1.17 1.00 1.00 1.06
17 .96 1.00 .92 .96
18 .83 .67 .50 .67
19 .75 .83 .84 .81

e n c b  I n c r e a s e  1932-1933—1934

Calcium Cyanamide 10 lbs. Acid Phos. (20%) 
13 lbs. and Sulphate of Potash 4.2 lbs. 

Calcium Cyanamide 10 lbs. Sul. Potash 4.2 lbs. 
Calcium Cyanamide 10 lbs. Acid Phos. (20%) 

13 lbs.
Calcium Cyanamide 10 lbs.

Same as 16 above 
Same as 17 above 
Same as 18 above 
Same as 19 above

*C h eck = Unfertilized
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mal-effects that will eventually occur 
in the absence of sufficient quantities 
of this element.

Symptoms of potash deficiencies 
have been reported from various 
sources. A brief review of several 
reports will indicate how serious such 
deficiencies may be.

According to Davis and H ill of the 
Canada Department of Agriculture, 
those series lacking potash exhibited 
foliage of a good dark-green color 
until well into the fruiting season, 
but the plants were not as large nor

as vigorous as the full nutrient solu
tion plants. “T he foliage gradually 
became dull, losing its lustre and by 
the end of the fruiting season the 
leaves began to curl considerably and 
exhibited a bronzing with consider
able purple on the under side of the 
leaf. This color, by late summer of 
the first fruiting, had spread to the 
upper surface and occupied the entire 
margin of most leaves, with only the 
center showing green.”

Garber of England shows, “ In re
cent years the balance of the fertilizer

T A B L E  IV — A v e ra g e  A n n u a l  T e r m i n a l  G r o w th —  

1 9 3 1 -1 9 3 2 -1 9 3 3 -1 9 3 4  

Dean Price Orchard

Inches per tree: All
Row Grimes York Stayman Varieties Treatment

1 2 .8 2.1 3 .7 2 .9 Calcium Cyanamide 5 lbs. Fall
2 2.3 2 .0 3 .2 2.5 Calcium Cyanamide 10 lbs. Fall 

applied 1934)
(none

3 2 .0 1.5 2.5 2 .0 Check*
4 2 .8 2 .0 3.3 2 .7 Sulphate of Ammonia 5 lbs. Fall
5 2 .6 1.8 2 .9 2 .4 Nitrate of Soda 6.5 lbs. Fall
6 2 .7 2 .0 3 .2 2 .6 Calcium Cyanamide 5 lbs. Spring
7 1.7 1.5 1 .9 1 .7 Check
8 2 .6 2 .0 2 .4 2.3 Calcium Cyanamide 10 lbs. Spring 

applied 1934)
(none

9 2 .9 1 .7 2 .4 2.3 Calcium Cyanamide 15 lbs. Spring 
applied 1933—34)

(none

10 1.8 1 .4 1.8 1.7 Check
11 2.1 1.4 2 .6 2 .0 Sulphate of Ammonia 5 lbs. Spring
12 1.5 1.1 1.8 1.5 Check
13 4.3 3 .2 4 .8 4.1 Ammo-Phos.|13 lbs. Spring (none applied 1934) 

(only half of trees fertilized 1933)
14 3 .9 3 .2 6 .8 4 .6 Ammo-Phos. Pot. 17j^ lbs. Spring (none 1934)
15 1.3 1.3 1.7 1 .4 Check

A v e r a g e  A n n u a l  T e r m i n a l  G r o w t h  1932-1933-1934
F a l l  A p p l i c a t i o n :

16 3.5 2.1 3.5 3 .0

17 4 .2 2 .6 5 .0 3 .9
18 3 .6 2 .0 6.1 3 .9

19 2 .9 .9 1.5 1.8

S p r i n g  A p p l i c a t i o n :

16 2 .6 1.3 2 .4 2.1
17 1 .6 1 .0 1.6 1.4
18 1 .6 .7 1.1 1.1
19 1.3 .7 1.2 1.1

Calcium Cyanamide 10 lbs. Acid Phos. (20%) 
13 lbs., Sulphate of Potash 4.2 lbs.

Calcium Cyanamide 10 lbs. Sul. Pot. 4.2 lbs. 
Calcium Cyanamide 10 lbs. Acid Phos. (20%) 

13 lbs.
Calcium Cyanamide 10 lbs.

Same as 16 above 
Same as 17 above 
Same as 18 above 
Same as 19 above

*Check =  Unfertilized.
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treatment usually given to fruit trees 
has been called into question in con
nection with a trouble known as ‘leaf 
scorch/ This consists of a browning 
of the edges of the leaves, and is asso
ciated with general unthriftiness and 
lack of vigor in the trees. These 
symptoms have been shown to be re
lated to deficiency o f potash and ex
cess o f nitrogen . . . the foliage of 
plots receiving very heavy nitroge
nous dressings shows in the absence of 
potash a dying off of the margins of 
leaves very similar in general habit 
to the leaf scorch of fruit trees. . . . 
W here liberal use is made of nitrog
enous fertilizers, the need for potash 
is therefore increased.”

Gildehaus points out in the Botan
ical Gazette that it is well known 
that leaf scorch is a symptom of pot
ash starvation, and this is verified in 
recent experiments. “The addition 
of a greater amount of potassium . . . 
greatly reduced the amount of af
fected foliage. T h e addition of an 
excess of potassium eliminated all 
scorching tendencies. Trees which 
were supplied with an excess of ni
trogen were also found to develop a 
severe case of leaf scorch. When this 
amount of nitrogen was reduced to 
one-third, practically no scorch was de
veloped. T he results of these foliage 
observations seem to indicate that de
velopment of leaf scorch on apple trees 
is favored by a wide N/K ratio in the 
nutrient media. . . .  In support of the 
absence of an adequate supply of potas
sium, the trees were unable to support 
the area of the foliage produced. 
This suggestion is supported by the 
fact that when production of large 
leaves is stimulated by the addition of 
nitrogen, leaf scorch which reduces 
the area of living foliage becomes 
more pronounced. Conversely, by re
ducing the nitrogen supply and con
sequently rendering the plant less vig
orous vegetatively, the potassium 
supply appears to be adequate for 
the smaller leaves produced and leaf 
scorch does not appear.”

Janssen and Bartholomew in the 
Journal American Society of Agron
omy say they find there is an inverse 
relationship between the potassium 
and nitrogen content of the plant 
where there is insufficient potassium 
for normal growth.

W allace of England mentions that 
it has been shown that potash de
ficiency in fruit trees is an extremely 
serious problem in the important 
fruit areas of this country. “As a 
result of such deficiency, fruit plants 
such as the apple, gooseberry, black 
currant and red currant exhibit the 
condition known as leaf scorch. . . . 
Trees on the nitrate of soda plots

Grimes apple tree—No fertilizer.

have been shown to be suffering from 
potash deficiency by treating a por
tion of the plot with sulphate of pot
ash, the potash treatment having pro
duced a marked growth response and 
resulted in the elimination of leaf 
scorch in three seasons. . . .  A very 
large number of cases have been in
vestigated and, in every one, it has 
been found that the healthy trees 
were high-potassium trees and the 
scorched trees of low-potassium con
tent, thus showing the patchy nature 
of potassium deficiency in the field.” 

Hoblyn, another English investiga
tor, explains that the most important 
manurial information which has been 
obtained from his experiments with 
very different varieties is the necessity 
of having in soils a proper balance
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between nitrogen and potash. For 
yield, nitrogen alone has been not 
only ineffective but inadvisable except 
in the presence of potash.

Experiments by the two Missouri 
investigators, Murneek and Gilde- 
haus, show interesting results with 
groups of semi-dwarf apple trees 
which have been planted in quartz 
sand and loess soil in tubs. “These 
trees have been fertilized with in

creasing- and decreasing amounts of 
nitrogen and potassium while the 
phosphorus content of the fertilizer 
has been kept constant. When the 
nitrogen was increased without a cor
responding increase in potassium sup
ply, marginal scorching of leaves was 
induced. Increasing its potassium 
content obviated this harmful effect 
of the fertilizer.”

According to the more recent re
port of Shaw, of the Massachusetts 
Agricultural Experiment Station, ni
trogenous applications to apple trees

that were not doing so well seemed 
to injure rather than improve the 
condition of the trees. The obser
vations suggested to this investigator 
that the leaf burn and general poor 
condition of the trees in this orchard 
may be due to lack of potash in the 
soil.

The effects of potash deficiencies 
upon apple trees are touched upon by 
Munson of the Maine Agricultural 
Experiment Station as early as 1908. 
He reports as follows:

“In August, when about the size 
of walnuts, the fruits (apples) began 
to crack and drop. Marked inden
tations, somewhat similar to those 
made by curculio, were abundant. 
No evidence of insect work could be 
discovered, however. When the fruit 
was opened, the tissue under the in
dented parts was found to be dry 
and brown. Most of the fruit ceased 
to grow, and by the first of Septem
ber the larger part of it was on the 
ground; though early in the season 
all the trees were well loaded. . . . 
Though a small portion of the fruit 
was on the trees at harvest time, it 
dropped so easily that no attempt 
was made to save it for packing. The 
slightest jarring of the limbs caused it 
to fall. . . .  It was then observed 
that the condition existed only on cer
tain trees included in a fertilizer ex
periment in which an excess of avail
able nitrogen is applied every year. 
The first tree noticed was in the plot 
which received nitrate of soda and 
acid phosphate, and later it was found 
that every tree on the plot, as also on 
the adjoining plot which received ni
trate only, was affected as described. 
In *one or two instances check trees 
which adjoined the nitrate plot, and 
received no direct application of fer
tilizer, showed a tendency in this 
direction. A fertilizer plot on which 
were muriate of potash and acid 
phosphate, and another on which was 
muriate only, separated from the first 
by only a single row of trees, were 
entirely free from this disease. . . .
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The supposition was, therefore, made 
that the trouble was physiological 
and due to the excessive amount of 
available nitrogen and the lack of 
potash.”

Several very striking observations 
suggesting potassic deficiency were 
found in the Price orchard, especially 
in the row of trees re
ceiving heavy applica
tions of ammoniated 
phosphorus. Some most 
interesting cases of 
cross-feeding into the 
next row treated with 
complete fertilizer only 
25 feet away were 
found. On the side 
next to the unfertilized 
row, several marked 
symptoms were found 
in the ammoniated- 
phosphorus row the 
second season after the 
fertilizer applications 
were made. The symp
toms showed up to a 
much less extent on the 
side of the row next to 
the one which received 
a complete-fertilizer ap
plication. L ikew ise 
these symptoms showed 
up also but somewhat 
less in that side of the check row next 
to the one that received only ammoni
ated phosphorus. The most outstand
ing symptom on those portions of the 
check trees cross-feeding into the am- 
moniated-phosphorus row next to the 
complete-fertilizer row was the ear
lier dropping of fruit. There was 
also a high prevalence of cork spot
ting and later of Sporotrichum *mal- 
orum spots. (See plate I I .)  The 
variation of these symptoms in the 
ammoniated-phosphorus row on the 
side next to the completely fertilized 
rows was likely due to a certain de
gree of cross-feeding of some of the 
roots of the trees in the ammoniated- 
phosphorus row into the completely 
fertilized row. This seems a very

logical conclusion because the row 
treated with complete fertilizer was 
almost free of these symptoms.

There is a very interesting connec
tion between certain tissue malforma
tion resulting in corked tissue and the 
absence of sufficient amounts of pot
ash. This type of disorder is most

frequently an aftermath of earlier 
dry, hot summer spells particularly in 
orchards underlain with rock or 
heavy impenetrable subsoils and in 
certain irrigated districts when a suffi
cient amount of water is not applied. 
This is also present during dry, hot 
seasons in root-crowded and heavy 
sod orchards.

Evidences of this histological dis
order, though in a general way some
what similar, may become localized 
and thus are often referred to by such 
various names as “drought spot,” 
“cork spot,” and “York spot.” In 
these cases the corking penetrates the 
flesh of the apple in varying degrees. 
The term “crinkle” is also used with 
apples in which the tissues are more

Plate II—Typical cork and Sporotrichum malorum spotting found on 
Grimes Golden apple trees not receiving potash applications. These two 
types of spotting were prevalent to the greater degree in plats fertilised 
with nitrogen and phosphorus without potash and noticeably less where 
potash was added or where there was evidence of cross-feeding into 
the potash plats.
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or less “marbled” with corky cells 
causing a crinkled appearance on the 
apple.

During the dry spells mentioned, 
the potash intake is very likely slowed 
up to such a degree that even if it 
were present in sufficient abundance 
in the soil, it could not be taken up 
in adequate amounts. In seasons of 
abundant early summer rainfall, there 
is very little of this spotting, partic
ularly in orchards that have been 
given potash manuring. This was 
brought out in the past season of 
1934 for Virginia which was out
standing for a moist summer and 
for fruit of high finish and texture. 
Even in soils that have not been so 
liberally manured with potash salts, 
with an abundance of moisture there 
is some chance for a better distribu
tion of the potassic material that may 
be reached. W ith  adequate moisture 
facilitating a greater solution of the 
various salts, even in crowded or
chards there is some chance of potassic 
materials coming in from unexploited 
areas to within the root-occupied soil 
areas. All this helps to contribute 
towards a better nutrient balance and, 
as consequence, a fruit of better finish 
and quality.

Keeping Quality
During 1933 and 1934 fruit was 

selected from apple trees treated with 
different fertilizer combinations. The 
selections were made from the follow
ing plots: 1-nitrogen only; 2-phos
phorus and nitrogen; 3-nitrogen and 
potash; 4-nitrogen, phosphorus, and 
potash; and 5-check (no fertilizers). 
Ten lots were selected for each one 
of these treatments to be tested for 
pressure at 10 different periods from 
November to April. Each lot was 
so selected that each one had the same 
number of apples of the same size 
and the same degree of color and 
so that the comparison was on the 
same level except for the fertilizer 
treatment. In every case significantly 
higher pressure tests were found in

those treatments which included pot
ash over those in which this manurial 
salt was absent. T h e lowest percent
age of breakdown occurred in the lots 
having the higher pressure tests and 
those coming from the plots which 
included potash as a fertilizer.

M ore Evidence
Recent results reported by Davis, 

of Canada, indicate the important 
bearing on the value of balanced fer
tilizers as an aid to better keeping 
quality of fruit. According to this 
worker it has been the general expe
rience in his section that high ni
trogen feeding and possibly high ni
trogen and phosphorus feeding are the 
two greatest factors in destroying the 
keeping quality of apples. I t  has 
been found that the ill effects of high 
nitrogen can be overcome by the addi
tion of potassium in so far as vege
tation is concerned. T h e author 
makes special emphasis on impressing 
the fruit grower that a highly vege
tative apple tree, making excellent 
growth and possessing good-looking 
foliage, is not necessarily capable of 
producing good-keeping fruit. Davis 
also presents some tabular evidence to 
show the value of nitrogen, phos
phorus and potash balance. T h e per 
cent of spoilage from internal brown
ing that he reports is as follows: 9 
nitrate only— 32 per cent; 9 nitrate 
and 6 slag— 12 per cent; 3 nitrate 
and 6 slag— 100 per cent; and 9 ni
trate, 6 slag, and 3 potash— none. It  
is pointed out that where nitrogen 
has been fed alone, the spoilage due 
to core flush has been considerable, 
viz., 32 per cent; but that where ni
trogen has been fed in conjunction 
with a reasonable amount of slag, this 
has been reduced to 12 per cent; 
where an excess of slag over nitrogen 
has been used, it has jumped to 100 
per cent; and that where potash has 
been added there is a drop in per
centage from the 12 per cent to no 
spoilage.

( Turn to page 40)



Ladino pastures in the Oakdale, California, district carry 20 sheep per acre for 60-90 days twice during
the season.

Ladino Clover 
to the Rescue

By M . E . Me Co I lam
San Jose, California

MA N Y  a heroic role has been 
played on the farming stage by 

clover. Throughout the world it has 
continually been making crop rota
tions more effective by improving 
soils and furnishing better forage.

California, at first thought, would 
seem an unlikely place to once more 
cast clover as a hero. Alfalfa has 
been the exclusively favored forage 
in this State for a long time. Clover 
seemed to be able to perform its 
wonders only in the more humid 
northern regions. T he improbable 
has happened, however, and nowhere 
has there been a more sensational and 
thoroughly satisfactory clover per
formance given than in the commun
ity of Oakdale, California. In this 
particular case, the hero is one of the

younger members of the clover fam
ily, economically speaking. Its first 
name is Ladino.

Ladino clover came to the United 
States from Italy years ago. It  ap
pears to be white clover’s big brother, 
having the same creeping habit and 
the same white blossoms, but a much 
larger and more luxuriant growth. 
Ladino seed was distributed for trial 
all over the country, and it is still 
being tried each year in many differ
ent localities. In the W est, Ladino 
found favor in the Tw in Falls section 
of Idaho, and in some sections of 
Washington and Oregon. Finally, it 
is now well established in California 
and has given tremendous impetus to 
our interest in irrigated pastures.

At Oakdale, California, the Ladino

18
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development is making progress that 
in telling sounds fantastic. This 
locality is the center of a large stock- 
raising industry and an irrigation dis
trict comprising 75,000 acres. Not 
very many years ago the community 
was in bad financial condition which 
was fast becoming worse. Alfalfa 
would not grow; grain crops were 
not particularly good; and feed be
came such an expensive item to pro
duce that a steadily growing number 
of farmers faced failure. T he dark 
future faced by the farmers was, of 
course, shared by the merchants and 
the bank.

Fortunately for the community the 
president of the First National Bank 
of Oakdale, M r. W . Rodden, had 
enough practical farming experience 
to know what was wrong and enough 
vision to see that a high-quality, high- 
producing forage crop would change 
the whole picture. Ladino clover 
first came to M r. Rodden’s attention 
in 1928. He was quick to recognize 
the possibility of irrigated Ladino pas
tures in his district, and after the 
first trials, he knew that here was the

plant that could rebuild his com
munity. I t  takes plenty of effort arid 
enthusiasm to establish a new crop 
and a new system of farming. M r. 
Rodden set about his task, did the 
work well, and the crop “took hold.” 
Ladino has now reached the stage 
where it is spreading out of its own 
momentum, and one sees many fields 
from 200 to 1,000 acres being pre
pared for seeding.

In preparing land for Ladino, no 
attempt is made to level the rolling 
land, because of the shallow nature 
of the soil. In such locations the 
land is smoothed over and contour 
checks constructed for irrigation. It  
is amazing to see some farms that are 
quite rolling, but where every square 
foot can be irrigated by means of 
ingenious ditching and contour check
ing. On fairly level land careful 
leveling is done, and narrow border 
irrigation checks constructed.

Ladino takes its water frequently 
in small doses. The total require
ment of irrigation water, however, is 
no more, and probably less, than for 

( Turn to page 37)

Ladino clover—Unfertilized. Ladino clover—Fertilized,



The Inquiring Mind 
and the Seeing Eye

By Dr. A . S. Alexander
University of Wisconsin

GE R M A N Y  has been the birth
place of many a man who, on 

coming to America, has more than 
“made his mark,” especially in the 
field of chemistry and chemical re
search. O f these, it is our privilege 
this month to introduce to the read
ers of B etter Crops D r. Oswald 
Schreiner, who has earned an enviable 
reputation as Chief of the Division of 
Soil Fertility Investigations in the 
Bureau of Chemistry and Soils of the 
United States Department of Agri
culture.

His parents brought him to Balti
more, Maryland, when he was but 
eight years old and at once gave him 
the benefit of a liberal education 
which in time developed in him to 
the highest degree those attributes of 
application, thoroughness, industry, 
qiid exactitude which have character
ised so many scientists of his race, 
and enabled them to accomplish won
ders in their chosen vocations.

'Pleasure in Work
W ork for the young immigrant 

proved a pleasure from the first, and 
being carried on in a congenial en
vironment and encouraged by the 
kindly interest of all who recognized 
the inherent ability of the boy, he 
progressed apace and soon attracted 
attention. Destined to succeed and 
given facilities and efficient training 
in the land of his adoption, nothing

could deter his progress, and when 
manhood’s days were attained he had 
forged to the top and been given an 
opportunity usefully to exercise his 
genius for field and laboratory work 
in his chosen subject.

T he amount and variety of work 
D r. Schreiner has accomplished is stu
pendous and yet, today, he is not 
satisfied to rest from his labors but 
goes on, undaunted, tackling new 
projects and problems and as keenly 
as ever seeking their solution.

Achievements A re Many
A detailed category of his achieve

ments would require much more 
space than is at our disposal, but a 
few of them may be recorded here. 
One of the notable ones has been the 
origination and introduction, with the 
aid of J .  J .  Skinner, of the “T r i
angle” or fertilizer ratio system to 
cope with soil fertility and fertilizer 
problems. This method has, for many 
years, been used in the Government 
soil fertility greenhouses and labora
tories to study the effect of organic 
compounds isolated from soils and 
found either beneficial or toxic. Later, 
the Triangle method was made ap
plicable to field work for determin
ing the fertilizer requirements of 
prominent soil types over wide areas 
of the United States, including such 
crops as cotton, potatoes, sugar beets, 
sugar cane, and the citrus fruits, etc.

2 0
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Details of the method were ex
plained and illustrated in a paper on 
the subject presented by D r. Schreiner 
at the Tenth Annual Meeting of the 
American Society of Agronomy, 
Washington, D . C., November 13, 
1917, and printed in volume 10 of 
the Journal of that Society for Sep
tember 1918. T h e presentation at
tracted great attention, and the sys
tem it described was regarded as a 
sufficiently comprehensive basis, with

DK. OSWALD SCHREINER

proper and careful attention to soil 
differences as far as they can be 
mapped in advance or in the course 
of the experiments, for the proper 
interpretation and easy presentation 
and handling of the results.

D r. Schreiner’s development of 
methods for determining water-solu
ble plant-food constituents also has 
been an outstanding feature of his 
scientific career and he has, further, 
made important studies, with his able 
assistants, covering the physiological 
relation of the so-called rarer ele
ments to the health of plants and the 
human race. W hile modern research

has been largely devoted to the study 
and application of nitrogen, phos
phorus, and potash, it has been D r. 
Schreiner’s belief and contention that 
deficiencies of the rarer elements in 
soils and plants also can exist, so that 
there is good reason for the study of 
their role in plant and animal physi
ology, which is occupying the atten
tion of many research men at the 
present time. O f these elements D r. 
Schreiner mentions manganese, cop
per, boron, iodine, zinc, arsenic, ba
rium, strontium, calcium, chromium, 
vanadium, aluminum, and silicon.

D r. Schreiner is likewise noted as 
the inventor of the Schreiner color
imeter which, on account of its great 
applicability to various lines of re
search, is widely used in chemical 
laboratories in this country and 
abroad. His laboratory researches 
upon the fundamental principles of 
soil fertility, especially that relating 
to the chemistry and biochemistry of 
soil organic matter or humus, and its 
function in promoting or hindering 
plant developments, have won for him 
and his associates a leadership among 
soil scientists at home and abroad. 
T o  the Government laboratory, under 
his direction, belongs credit for the 
chemical discovery, physical separa
tion, and plant physiological study of 
more than 50 new soil compounds, 
which have materially altered the 
fundamental conception of scientists 
regarding soil humus and its func
tions in crop production.

Winner o f  Prizes
The Ebert prize was awarded Dr. 

Schreiner in 1900 for chemical inves
tigations on sesquiterpene hydrocar
bons and derivatives, and also the 
prize of the American Pharmaceutical 
Association for chemical investiga
tions on sesquiterpenes. In 1912 he 
received the Longstreet medal of 
merit for “important researches in 
agricultural chemistry” from the 
Franklin Institute. He is the author 
of many scientific papers on the chief
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subjects he has studied and has been 
an attractive and instructive lecturer 
at agricultural colleges, clubs, and 
scientific societies and before Farmers’ 
Institutes.

Among the many recent “jobs” 
undertaken by him is that delegated 
to him by Secretary of Agricul
ture W allace at the request of the 
National Recovery Administration to 
represent the U . S. Department of 
Agriculture in all fertility grade re
duction work, thereby providing for 
Federal cooperation with State Agri
cultural Authorities and the fertilizer 
industry at all hearings on this im
portant matter.

W ar Service
D r. Schreiner and his laboratory 

assistants also rendered eminent ser
vice to the government as chemists 
during the W orld W ar. This service 
consisted of organic chemical research 
and the preparation of some 20 rather 
unusual chemicals for the use of the 
gas warfare investigations, in coopera
tion with the American University 
Experiment Station; the preparation 
of several hundred pounds of organic 
chemical mannite necessary in the 
medical work of the army, in coopera
tion with the medical supply depot of 
the United States Army; the investi
gation of methods for the manufac
ture of metol, needed in the photo
graphic work of the war, that led to 
the devising of the method for the 
preparation of this German chemical, 
which was registered as a public ser
vice patent.

He also worked on fertilizer mat
ters connected with the utilization of 
by-products and excess products of 
the Ammonium Nitrate plant at 
Perryville, M d., in cooperation with 
the ordnance division of the army; 
investigations and reports on war 
fertilizers for sugar cane culture, 
especially as to the replacement of 
ammonium sulphate with sodium ni
trate, in cooperation with the food 
administration and war trade board;

cooperation with the national research 
council and the ordnance division of 
the army on various chemical mat
ters; and utilization of excess war 
materials for fertilizers, in coopera
tion with the ordnance division of 
the army and the national research 
council.

He is the author of “The Ses
quiterpenes” (1 9 0 4 ) ;  “Colorimetric, 
Turbidity and Titration Methods 
Used in Soil Investigations” (1906) ; 
“The Chemistry of Soil Organic 
M atter” ( 1 9 1 0 ) ;  “Lawn Soils” 
( 1 9 1 1 ) ;  “Nitrogenous Soil Constitu
ents” ( 1 9 1 3 ) ;  as well as numerous 
contributions to scientific journals.

On September 1, 1934, his division 
was transferred to the Bureau of 
Plant Industry.

Oswald Schreiner was born in Nas
sau, Germany, May 29, 1875, the 
son of Louis and Susanne (Volkert) 
Schreiner, who came to Baltimore, 
Maryland, in 1883. After prelimi
nary studies in the local schools, he 
entered Baltimore Polytechnic Insti
tute. He graduated from that school 
in 1892, and from the Maryland 
College of Pharmacy in 1894, with 
the degree of Ph.G. He was an 
honor student, having been awarded 
three gold medals for proficiency in 
chemistry. Thereafter he continued 
his studies in the graduate class of 
1894-95 at Johns Hopkins Univer
sity, and then at the University of 
Wisconsin.

Degrees a t  Wisconsin
In the latter institution he was a 

Research Fellow, 1895-96; Assistant 
in Pharmaceutical Technique, 1896;  
Instructor in that subject, 1897-1902, 
and Instructor in Physical Chemistry 
1902-03. From the University of 
Wisconsin he received the degree of 
B.S. in 1897;  M .S. in 1899; and 
Ph.D . in 1902. In 1902 he was mar
ried to Frances, daughter of Ralph 
McDougall Rector of Delavan, W is
consin. They have two children, 

( Turn to page 41)
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We Shall Since our last issue, the life’s work of three
prominent men, well-known to our readers, has

U A m  keen completed. Well-earned were the fine tributes
I L C l l l  which have been paid them in the press and to them

we can only add an expression of our own deep sense of loss— a loss occasioned 
not only by the passing of three notable and outstanding personalities, but
by the cessation of three great sources of authoritative information and
counsel based on long and fruitful years of experience and productive work.

D r. Curtis F . M arbut, for many years Principal Soil Scientist and Chief 
of the Soil Survey Division of the Bureau of Chemistry and Soils, U . S. 
Department of Agriculture, died on August 25 in the English hospital at 
Harbin, Manchuria. In spite of frail health and protests of friends, D r. 
Marbut, after attending the Third International Congress of Soil Science 
at Oxford, England, at the request of the Chinese Government was en route 
to that country to make a study of the soils of China.

For 25 years D r. M arbut had had supervision of the soil survey work 
of the U . S. Department of Agriculture, which has mapped approximately 
a billion acres of land, or about half the agricultural area of the United
States. As a guide to farm practice, this inventory of soil resources is one
of the most important parts in the scientific foundation of this country’s
program for agriculture. In addition, D r. Marbut had examined and
classified the soils in every country of western Europe, had directed the 
classification of the soils of Africa, and had made a study of the soils of 
South America.

In our April-May 1935 number, we were very pleased to present to 
our readers D r. Alexander’s tribute to the life work of D r. M arbut. A 
strange coincident of fate willed that soon after sending us his article on 
D r. Marbut, he too was called away.

D r. A. S. Alexander died at his home in Madison, Wisconsin, on July 
12. A  nationally-known veterinary scientist, this beloved character was 
also a poet, an artist in water colors and oils, a scholar of original Greek 
and Latin, and a writer, whose writings over a period of 40 years in 
agricultural papers throughout the United States as well as for Scotch and 
English publications had won for him a large following.

For three years prior to 1890, D r. Alexander was editor of the Farmer’s 
Review, Chicago. W ith others he founded the Chicago Veterinary College 
where he served as professor of veterinary science and livestock breeding 
and feeding until 1907. He then went to the University of Wisconsin
to fill the newly created chair of Veterinary Science, which he held until
his retirement in 1930.

D r. Alexander, already well-known to a great many of our readers, 
became a regular contributor to Better Crops W ith Plant Food in May 
1930 when he started his series of articles, “The Inquiring Mind and the

27
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Seeing Eye.” These resumes of the life work and contributions to agricul
ture of outstanding scientists appealed so greatly to our readers that each 
subsequent issue of the magazine has contained one of Dr. Alexander’s 
tributes. At the time of his death he was working on some in advance, and 
these we hope to have completed and published.

Quite as well-known in another field and particularly in the South was 
John S. Carroll, who passed away September 15 at his home in Jackson, 
Mississippi. For more than 30 years, M r. Carroll had been associated with 
the potash interests in agricultural and scientific work. T o  think of potash 
in the South was to think of John Carroll with his gracious personality and 
sincere imparting of authoritative information on the practical use of this 
plant-food element.

M r. Carroll’s early training included the teaching of chemistry in the 
Mississippi Agricultural College and service as assistant State Chemist with 
work in connection with the Inspection and Analysis of Fertilizers. At the 
time of his death, he was manager of the Southwest Territory for the 
American Potash Institute.

And so we can but add our word to those of the countless others who 
will miss these men. They will not be forgotten. Work well-done, service 
for the betterment of humanity, memories of kindly personalities live long, 
and appreciation of their qualities grows with the years.

ipip

I t  has been said that the man who makes
a partner of his soil, who strives to understand
its mysteries and its peculiarities, is much more 
likely to be a successful producer of profitable 

crops than is the farmer who considers the soil but mere dirt, a slave to 
be driven without mercy.

Harvests are in. Yields are computed. The late fall days ahead provide 
an excellent time for the farmer to check up on his partner, the soil, and 
see if it produced in line with his expectations at the beginning of the grow
ing season. Partners in their capabilities vary. Soils differ greatly in their 
characteristics. Yet a good manager knows his partner and his resources. A 
good farmer should make just as much of a study of his soil’s productiveness.

Disappointments in harvest, within a farmer’s means of control, should 
not be allowed to repeat. Expenditures for good seed, careful cultivation,
sprays, etc., are expenses which the soil will waste if it does not naturally
contain or is not provided with the plant food necessary to feed a quality 
crop. While the soil is now recognized as a living, vital, changing thing, 
it cannot fulfill orders unless it is equipped to do so. No more than a 
factory can produce beyond its capacity, can a soil grow crops for which it 
does not have the necessary plant foods.

The general recommendations of agronomists and soilsmen for the fer
tilizing of any particular crop or type of soil usually bring profitable returns. 
However, no two farms have soils which are entirely similar. Far more 
satisfactory results accrue when such recommendations are followed with 
a check-up of harvests against expectations. This is the time to do it.

The Farmer’s 
Partner



This section contains a short review of some of the most practical and important bulletins, and lists all recent 
publications of the United States Department of Agriculture and the State Experiment Stations relating to Fer
tilizers, 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
An interesting series of experiments 

with different types and combinations 
of fertilizers when used in a rotation 
is summarized in Pennsylvania Agri
cultural Experiment Station Bulletin 
315, “Field Experiments with Phos
phates,” by C. F . Noll, C. J .  Irvin, 
and F . D . Gardner. As the title 
implies, the main object of the work 
was a comparison of different amounts 
and carriers of phosphates. However, 
the treatments were such that the ef
fects of varying amounts of potash, 
the value of manure and nitrogen, and 
the influence of sulphur could be de
termined. Superphosphate and large 
applications of rock phosphate gave 
high net returns under the conditions 
of these experiments. Increasing the 
muriate of potash applications from 
50 to 100 and 150 pounds per acre 
increased the yields in each case. 
T he authors state: “It  would seem 
that even a larger amount than 150 
pounds per acre could be used prof
itably.” As used in this work, ni
trogen was not profitable. Manure, 
supplemented with phosphates gave 
good increases in yield, but when 
compared with commercial fertilizer, 
it was found to have a value of only 
$1.24 a ton in crop-producing ability. 
Gypsum and sulphur, added to rock 
phosphate, both increased yields over 
rock phosphate alone.

A handy and practical chart of 
fertilizer recommendations for Ohio 
has been prepared by R . M . Salter 
and E. Jones in Ohio University

Agricultural College Extension Ser
vice Bulletin 136 entitled “Fertiliz
ing Field Crops In Ohio.” The 
amounts and analyses of fertilizers 
recommended for the most important 
crops of the state when grown on 
various soils in different types of 
management are tabulated. Other 
information and suggestions on the 
use of fertilizer are included in this 
handy publication.

Changes in the average fertilizer 
analyses used by farmers and in the 
average price per pound of plant nu
trients in commercial fertilizer are 
shown by C. S. Cathcart in New 
Jersey Agricultural Experiment Sta
tion Bulletin 582, “Analyses of Com
mercial Fertilizer and Ground Bone; 
Analyses of Agricultural Lime,
1934.” For example, the average 
nitrogen content of New Jersey 
mixed fertilizer increased from 
2.94%  in 1925 to 4 .19%  in 1934;  
available phosphoric acid increased 
from 8.41%  to 9 .2 5 % ; while potash 
increased from 5.77%  to 6 .88% . 
These figures show that farmers are 
using more concentrated fertilizers 
with relatively more nitrogen and* 
potash than ten years ago. Fertil
izers have become much cheaper dur
ing this period, as the average retail 
cost of one pound of plant nutrient 
was 11.0c in 1925, while it was only 
7.2c in 1934. Other tables on ton
nages and analyses of fertilizer and 
liming materials are included in the 
bulletin.
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“Commercial Fertilizers, Agricultural Min
erals” State Dept, of Agr., Sacramento, Calif., 
Sp. Pub. 132, 1934, Dr. Alvin J .  Cox.

“Annual Report, State Chemist of Florida,
1934,” Dept, of Agr., Tallahassee, Fla., 1934, 
VoL 44, No. 1, J .  J .  Taylor.

“Commercial Fertilizers for Potatoes in the 
Kansas River Valley,” Agr. Exp. Sta., 
Manhattan, Kan., Cir. 174, Feb. 1935,
A. L. Clapp, H. E. Myers, and F. L. Timmons.

“Fertilizers for Vegetable Crops,” Agr. Exp. 
Sta., Columbia, Mo., Cir. 185, Mar. 1935, 
R. A. Schroeder and H. G. Swartwout.

“Availability of the Phosphoric Acid of 
Finely-Divided Rock Phosphate,” Agr. Exp. 
Sta., College Station, Tex., Bui. 509, June
1935, G. S. Fraps.

Soils
Using the Neubauer seedling 

method, a mass of instructive data 
has been collected by S. F . Thornton 
and reported in Purdue University 
Agricultural Experiment Station Bul
letin 399 entitled, “Soil and Fertil
izer Studies by Means of The Neu
bauer Method.” Details of carry
ing on soil investigations by means 
of the Neubauer method are given 
and precautions to be observed in 
using it and interpreting the results 
are included. The available phos
phoric acid and potash in the surface 
soils of the variously treated plots 
of a number of experimental fields 
in Indiana are correlated with the 
treatments given, the acidity of the 
soil, and the crop yields produced. 
The amount of fertilizer added was 
so small that, in most cases, it had 
little effect on the available phos
phoric acid and potash in the soil. 
Nearly every fertility plot in the 
state, regardless of the treatment, 
studied by the author contained in
sufficient phosphoric acid and potash 
for most field crops, judging by the 
standards he used. The crop yields 
on the plots in most cases reflect the 
low fertility levels of the soils. Re
sults from an experimental field in 
Virginia on which heavier fertilizer 
applications were made showed that 
the available phosphoric acid and 
potash in the soil and corn yields 
were correlated with fertilizer treat
ment.

A large number of soils were 
grouped according to their range 
in acidity, to determine whether this 
had an influence on available nutri
ents in the soils. The data indicated 
that the more acid soils tended to 
have less available phosphoric acid 
and potash on the average. “How
ever,” the author states, “soils in 
any reaction range may be either very 
deficient in or abundantly supplied 
with either of these nutrients. With 
the method used no evidence is found 
that soil reaction may be used as an 
indication of fertilizer needs.”

The proportion of added phos
phoric acid and potash recovered by 
the rye seedlings was determined on 
a number of soil types from several 
states and Cuba. The results show 
that the amount of the added fertil
izer recovered by the crop varied 
greatly with the different soils. Data 
are not complete enough to allow any 
classification of soils on the basis of 
the results obtained.

Liming an acid soil increased the 
proportion of added monocalcium 
phosphate (comparable to superphos
phate) recovered by the seedlings. 
The recovery of phosphorus from tri
calcium phosphate (rock phosphate) 
or potash from muriate of potash 
was not influenced by liming, on the 
soil used. Fineness of grinding rock 
phosphate did not appear appreciably 
to influence its availability.

It was found that muriate of pot
ash increased the amount of phos
phorus plants could obtain from each 
of the 22 different phosphorus car
riers studied. The potash fertilizer 
also made more available the phos
phorus in the 21 soils investigated. 
This was true for both the phos
phorus already present in the soil 
and for that added as fertilizer.

The amount of available phos
phorus and potassium in a large num
ber of soils from several states was 
determined. The available phos
phorus usually was somewhat lower 
in the subsoil than in the surface
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sbil. T h e same was true to some 
extent also for available potassium, 
but there were many exceptions with 
this nutrient. Consideration of the 
proportion of the soils deficient in 
these nutrients shows that, of the 
surface soils, 68%  are deficient in 
phosphate and 49%  deficient in pot
ash, while 83%  of the subsoils are 
deficient in phosphate and 51%  de
ficient in potash, on the basis of D r. 
Thornton’s standards.

“F it the fertilizer to the crop and 
soil as you would shoes to the feet” 
is a statement made by the Ohio 
Agricultural Experiment Station. 
Further confirmation of this quota
tion is made by J .  B . Hester and F . 
A. Shelton in a report of an inves
tigation of the fertility characteristics 
of three soils on the Coastal Plain 
of Virginia. T h e lime and fertil
izer requirements of these soils differ 
widely owing to their differences in 
properties such as fixing power, or
ganic matter contents, relative pro
portions of acids and bases present, 
etc. T he data also show that the 
crop growth on the soils is strongly 
influenced by the degree to which 
the lime and fertilizer treatments 
conform to the peculiarities of the 
soils and make the necessary correc
tions. The work, published as V ir
ginia Truck Experiment Station 
Bulletin 84, “Comparative Data for 
Three Coastal Plain Soils for Soil 
Characteristics and Plant Growth,” 
is rather technical in nature but has 
an important practical application to 
soil management.

The instructive bulletin on the in
fluence of various liming materials 
on the leaching of lime, magnesium, 
potash, nitrates, and' sulphates from 
two soils in Tennessee and Virginia 
by W . H . M aclntire, W . B. Ellet, 
W . M . Shaw, and H . H. Hill, pre
viously published as Bulletin 152 of 
the Tennessee Agricultural Experi
ment Station, has now been put out 
by the Virginia Agricultural Experi
ment Station as Technical Bulletin

54, entitled “The Conservation of 
Burnt Lime, Limestone, Dolomite 
and Calcium Silicate in Soil as In
fluenced by Methods of Incorpora
tion.” T he work was carried on as a 
cooperative project by the two sta
tions and the results are now avail
able to the farmers of both states. 
Readers are referred to page 22 of 
the October-November 1934 issue of 
Better Crops W ith  Plant Food for 
a review of this interesting bulletin.

T he literature on rapid methods 
of testing soils has been enriched by 
D r. M . F . Morgan’s Bulletin 372, 
of the Connecticut Agricultural Ex
periment Station, “T he Universal 
Soil Testing System.” Three fea
tures of this bulletin are the large 
number of chemical constituents of 
the soil for which tests have been 
devised, a single extracting agent for 
removing all these constituents from 
the soils at one operation, and a 
closer correlation of the test results 
with the actual fertilizer and lime 
requirements of the crop and soil. 
The author gives detailed instructions 
for taking soil samples, preparing the 
various chemical reagents, and con
ducting the tests. Noteworthy are 
the suggestions relative to interpret
ing the tests. The crop to be grown, 
the kind of soil, and other pertinent 
factors are given consideration. The 
grouping of crops with respect to 
their lime, nitrogen, phosphoric acid, 
and potash requirements is interest
ing, and a helpful guide in itself in 
making fertilizer recommendations.

“ The Use of Electrodialysis for Estimating, 
Phosphate Availability in Calcareous Soils," 
Colo., Exp. Sta., Fort Collins, Colo., Tech. 
Bui. 12, Feb. 193 S, James B. Goodwin.

“ The Influen'e of Lime upon Soil Reaction 
and the Yield of Irish Potatoes," Reprint from 
“ Transactions of Peninsula Horticultural 
Society," St. Bd. of Agr., Camden, Del., 
Vol. 24, No. 5, 1934, Jackson B. Hester.

“ The Effects of Lime on the Hydrogen-1 on 
Concentration and Base Exchange Complex of 
Grundy Silt Loam," Agr. Exp. Sta., Ames, 
Iowa, Res. Bui. 178,Ja n . 1935, R. H. Walker 
and P. E. Brown.

“Utilization of Land Types for Fruit
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Production, Berrien County, Michigan,” 
Agr. Exp. Sta., East Lansing, Mich., Sp. Bui. 
257, Dec. 1934, J .  O. Veatch and N. L. 
Partridge.

"Studies of Nitrogen Fixation in Some 
Michigan Soils,” Agr. Exp. Sta., East 
Lansing, Mich., Tech. Bui. 143, Feb. 1935, 
L. M. Turk.

"The Influence of Soil Reaction (pH) on 
the Yield and Feeding Value of Hay,” Agr. 
Exp. Sta., New Brunswick, N. J . ,  Bui. 586, 
May, 1935, A. W. Blair, A. L. Prince, and 
S. H. fVinterberg.

"Lime—For Soil Improvement,” Agr. Exp. 
Sta., New Brunswick, N. I., Ext. Bui. 146, 
Nov. 1934, H .R . Cox.

"Classification and Agricultural Value of 
New York Soils,” Agr. Exp. Sta., Ithaca, 
N. Y., Bui. 619, Jan. 1935, Frank B. Howe.

"Ecological Problems of the Humus Layer 
in the Forest,” Agr. Exp. Sta., Ithaca, N. Y., 
Memoir 170, Feb. 1935, L. C. Romell.

"Ionic Exchange of Peat Soils,” Agr. Exp. 
Sta., Ithaca, N. Y., Memoir 172, Feb. 1935,
B. D. Wilson and E. V. Staker.

"Certain Rarer Elements in Soils and 
Fertilizers, and Their Role in Plant Growth,” 
Agr. Exp. Sta., Ithaca, N. Y „ Memoir 174, 
Apr. 1935, R. S. Young.

"North Carolina Soils Evaluated for Crop 
Growth,” Agr. Exp. Sta., State College 
Station, Raleigh, N. C., Agronomy Infor. 
Cir. 94, June  1935, C. B. Williams and 
J .  F . Lutz.

“ The Soil Testing Service,” Agr. Ext. Serv., 
Columbus, Ohio, Cir., Aug. 1934, F . J .  Salter.

"Drainage and Irrigation, Soil, Economic, 
and Social Conditions, Delta Area, Utah ” 
Agr. Exp. Sta., Logan, lltah, Bui. 255,
Apr. 1935, 0 . W. Israelsen.

"Drainage and Irrigation, Soil, Economic, 
and Social Conditions, Delta Area, Utah,” 
Agr. Exp. Sta., Logan, Utah, Bui. 256,
May 1935, D. S. Jennings and J .  Darrel
Peterson.

"Seepage of Groundwater and Its Relation to 
Alkali Accumulation,” Agr. Exp. Sta., 
Logan, Utah, Cir. 106, July 1934, D. S. 
Jennings, Willard Gardner, and C. W. 
Israelsen.

"The Rational Use of Lime in Potato
Production in Eastern Virginia,” Va. Truck 
Exp. Sta., Norfolk, Va., Bui. 83, Apr. 1934, 
Jackson B. Hester.

"Soil Survey of Jefferson County, Georgia,” 
U. S. D. A., Washington, D. C., Series 1930, 
No. 26, R. T. Avon Burke, S. W. Phillips, 
J .  W. Moon, R. Wildermuth, and A. L. Gray.

"Soil Survey of The Dixon Area, Cali
fornia,” U. S. D. A., Washington, D. C., 
Series 1931, No. 7, Stanley W. Cosby and
E. J .  Carpenter.

"Soil Survey of Iowa, Crawford County,” 
Agr. Exp. Sta., Ames, Iowa, Soil Survey 
Report No. 73, Mar. 1935, P. E. Brown, 
T. H. Benton, and H. R. Meldrum.

"Soil Survey of Mercer County, Kentucky,” 
U. S. D. A., Washington, D. C., Se ies 1930,

No. 23, H. W. Higbee, Yandal Wrather, and 
W. C. Boatright.

"Soil Survey of Knox County, Nebraska,” 
U. S. D. A., Washington, D. C., Series 1930, 
No. 25, F. A. Hayes, E. A. Nieschmidt, 
L. A. Brown, B. J .  Abashkin, R. L. Gemmell, 
R. H. Lovald, and H. Otte.

"Soil Survey of Tioga County, Pennsyl
vania,” U. S. D. A., Washington, D. C., 
Series 1929, No. 30, B. H. Hendrickson, 
R. T. Avon Burke, K. V. Goodman, and 
R. L. Smith.

"Soil Survey of Collin County, Texas,” 
U. S. D. A., Washington, D. C., Series 1930, 
No. 32, M. W. Beck, E . G. Fitzpatrick, and 
L. G. Ragsdale.

Crops
O f greatest interest among the 

publications which we classify under 
this heading is the new “Yearbook 
of Agriculture, 1935,” which is the 
Secretary of Agriculture’s report to 
the President. Articles of practically 
all phases of technical and econom
ical research done in the U . S. De
partment of Agriculture appear in the 
volume. These articles are non-tech- 
nical and cover a great variety of 
subjects. Topics receiving special at
tention include soil erosion, the erad
ication and control of insect pests, 
forest conservation, animal hus
bandry, and chemical investigations. 
Secretary W allace, in his foreword, 
emphasizes the importance of organ
izing scientific research without de
stroying the spirit of free inquiry. 
The book may be obtained through 
Senators and Congressmen or from 
the Superintendent of Documents, 
Washington, D . C., at $1 a copy.

A new publication important to 
the sweet potato grower is Indiana’s 
Extension Bulletin No. 204, “Sweet 
Potato Production.” W . H . Ward, 
the author, discusses market prefer
ences, suitable soils, fertilization, cul
tivation, and marketing, illustrating 
important considerations with splen
did photographs. Growers of this 
popular tuber will benefit by adding 
this publication to their reference 
files.

"Forty-Fifth Annual Report for Fiscal Year 
Ending June  30, 1934,” Agr. Exp. Sta., 
Auburn, Ala., M. T. Funchess.
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“Lima Beans," Agr. Exp. Sta., Auburn, 
Ala., Leaf. 14, Apr. 1935.

“Date Growing in Arizona," Agr. Exp. Sta., 
Tucson, Ariz., Bui. 149, May 1935, D. W. 
Albert and R. H. Hilgeman.

“Crested Wheat Grass for Dryland Pas
tures," Colo Exp. Sta., Fort Collins, Colo., 
Press Bui. 84. Feb. 1935, M. S. Morris.

“Strawberry Growing in Colorado," Colo. 
Exp. Sta., Fort Collins, Colo., Press Bui. 86, 
Apr. 1935, George Beach.

“Field Peas in Colorado," Colo. Exp. Sta., 
Fort Collins, Colo., Bid. 416, Apr. 1935, 
Dwight Koonce.

“Rate of Planting Corn under Irrigated 
Conditions," Colo. Exp. Sta., Fort Collins, 
Colo., Bui. 417,, Apr. 1935, Warren H. 
Leonard and D. W. Robertson.

“Studies on the Critical Period for Applying 
Irrigation Water to Wheat," Colo. Exp. Sta., 
Fort Collins, Colo., Tech. Bui. 11, Nov. 1934,
D. W. Robertson, Alvin Kezer, John Sjogren, 
and Dwight Koonce.

“ Tobacco Substation at Windsor, Report 
for 1934,” Agr. Exp. Sta., New Haven, Conn. 
Bui. 367, Feb. 1935, P. J .  Anderson, T. R. 
Swanback, and 0 . E . Street.

“ 1934 Report, Cooperative Extension Work 
in Agriculture and Home Economics," 
Agr. Ext. Serv., Univ. of Fla., Tallahassee, 
Fla., June  30, 1934, Wilmon Newell.

“Rose Growing in Florida," Agr. Ext. 
Serv., Gainesville, Fla., Bui. 78, Oct. 1934, 
W. L. Floyd and John V. Watkins.

“ The Home Garden," Agr. Ext. Serv., 
Gainesville, Fla., Bui. 80, June  1935, F. S. 
Jamison.

“Blackberries and Dewberries," Agr. Exp. 
Sta., Univ. of Fla., Tallahassee, Fla., Press 
Bui. 474, Mar. 1935, Harold Mowry.

“Peach Culture in Georgia," Agr. Ext. Serv., 
Athens, Ga., Vol. 22, Cir. 253, July 1934, 
T. H. McHatton.

‘ Sweet Potato Culture," Agr. Ext. Serv., 
Athens, Ga., Vol. 22, Cir. 254, June  1934, 
R. L. Keener.

“Illinois Corn Performance Tests, Results 
for 1934,” Agr. Exp. Sta., Urbana, III., 
Bui. 411, Feb. 1935, G. H. Dungan, J .  R. 
Holbert, W. J .  Mumm, J .  H. Bigger, and 
A. L. Lang.

“Plant Forcing with Electric Light," Agr. 
Exp. Sta., Lafayette, Ind., Cir. 206, Oct. 1934, 
Robert B. Withrow.

“Seventh Biennial Report of the Director," 
Agr. Exp. Sta., Manahattan, Kan., Dec. 1935, 
W. E . Grimes, Acting Director.

“Annual Report for the Fiscal Year Ending 
November 30, 1934,” Agr. Exp. Sta., Amherst, 
Mass., Bui. 315, Mar. 1935, F. J .  Sievers.

“ The Quarterly Bulletin," Agr. Exp. Sta., 
East Lansing, Mich., Vol. 17, No. 4, May 
1935.

“Sudan Grass," Agr. Exp. Sta., Univ. 
Farm, St. Paul, Minn., Cir. 45, May 1934, 
A. C. Amy.

“ The Relationship Between Certain Mor
phological Characters and Lodging in Corn,"

Agr. Exp. Sta., Univ. Farm, St. Paul, Minn., 
Tech. Bui. 103, Aug. 1934, D. M. Hall.

“ The Home Vegetable Garden," Agr. Exp. 
Sta., Univ. Farm, St. Paul, Minn., Bui. 315, 
Jan. 1935, A. E . Hutchins.

“Seed Potato Production in Central Ne
braska," Agr. Exp. Sta., Lincoln, Neb., Bui. 
294, Apr. 1935, H. O. Werner and L. L. Zook.

“ The Greenhouse Culture of Carnations in 
Sand,” Agr. Exp. Sta., New Brunswick, N .J. 
Bui. 588, June  1935, H. M. Biekart and 
C. H. Connors.

“Pasture Management for High Quality 
Feed at Low Cost," Agr. Exp. Sta., New 
Brunswick, N. J . ,  Cir. 351, May 1935, 
Howard B. Sprague.

“Pumpkins and Squash," Agr. Exp. Sta., 
New Brunswick, N. J . ,  Ext. Bui. 139, Aug.
1934, C. H. Nissley.

“Carrots," Agr. Exp. Sta., New Brunswick, 
N. J . ,  Ext. Bui. 140, Sept. 1934, C. H. Nissley.

‘ Turnips and Rutabagas," Agr. Exp. Sta., 
New Brunswick, N. J . ,  Sept. 1934, Ext. Bui. 
141, C. H. Nissley.

“For y-Fifth Annual Report," Agr. Exp. 
Sta., State College, N. M., 1933-1934, 
Fabian Garcia.

“Apple Growing in New York," Agr. Exp. 
Sta., Geneva, N. Y., Cir. 158, Mar. 1935,
G. H. Howe.

“Fifty-Third Annual Report," Agr. Exp. 
Sta., Wooster, Ohio, Bui. 548, Apr. 1935,
C. G. Williams.

“Sugar Acidity, and Juice Color Deter
minations in Grapes" Agr. Exp. Sta., 
Wooster, Ohio, Bui. 550, July  1935, J .  S. 
Shoemaker.

“ The Bimonthly Bulletin," Agr. Exp. Sta., 
Wooster, Ohio, Vol. 20, No. 174, May-June
1935.

“Annual Report for the Fiscal Year Ending 
June  30, 1934,” Agr. Exp. Sta., Brookings,
S. D., James W. Wilson.

“Summary Report of Progress, July  1, 1932 
to June  30, 1934,” Agr. Exp. Sta., Logan, 
Utah, Bui. 250, Sept. 1934, P. V. Cardon.

“Cherries of Utah," Agr. Exp. Sta., Logan, 
Utah, Bui. 253, Feb. 1935, Francis M. Coe.

“Herbs— Their Culture and Use," Agr. Ext. 
Serv., Burlington, Vt., Cir. 83, May 1935, 
Charlotte P. Brooks and Abbie Graham.

“Emergency Hay, Green Feed, and Pasture 
Crops," Agr. Ext. Serv., Burlington, Vt.. 
Brief. 411, May 1935, P. R. Miller.

Department of Agriculture—Immigration 
of Virginia," Richmond, Va., Bui. 327, 
June  1935, and Bui. 328, July 1935.

“Progress in Research at Reymann Mem
orial Farms," Agr. Exp. Sta., Morgantown, 
W. Va., Cir. 68, Jan. 1935, G. A. Bowling.

“Growing Grapes in West Virginia," Agr. 
Exp. Sta., Morgantown, W. Va., Cir. 69, 
Mar. 1935, H. E . Knowlton and W. H. 
Childs.

“Strengthening the Farmer's Position," 
Agr. Ext. Serv., Madison, Wis., Cir. 274, 
Apr. 1935.
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“Fig Growing in the South Atlantic and 
Gulf States," U. S. D. A ., Washington, D. C., 
Farmers' Bui. 1031, Rev. Apr. 1935, H. P. 
Gould.

“ The Production of Cucumbers in Green
houses," U. S. D. A., Washington, D. C., 
Farmers' Bui. 1320, Rev. Mar. 1935, James 
H. Beattie.

“ Vegetable Seeds for the Home and Market 
Garden," U. S. D. A., Washington, D. C., 
Farmers' Bui. 1390, Rev. July 1927, W. W. 
Tracy, Sr.

“Pear Growing in the Pacific Coast States," 
U. S. D. A., Washington, D. C., Farmers' 
Bui. 1739, Jan. 1935, C. F . Kinman and 
J .  R. Magness.

“ Vetch Culture and Uses," U. S. D. A., 
Washington, D. C., Farmers' Bui. 1740, Dec.
1934, Roland McKee and H. A. Schoth.

“Cotton Diseases and Methods of Control," 
U. S. D. A., Washington, D. C., Farmers' 
Bui. 1745, May 1935, David C. Neal and 
W. W. Gilbert.

“Subsistence Farm Gardens," U. S. D. A., 
Washington, D. C., Farmers' Bui. 1746, Feb.
1935, W. R. Beattie, J .  W. Roberts, L. L. 
Harter, W. H. White, and D. L. Van Dine.

“ Workers in Subjects Pertaining to Agri
culture in State Agricultural Colleges and 
Experiment Stations, 1934-35,” U. S. D. A., 
Washington, D. C., Misc. Pub. 214, Apr. 
1935, Mary A. Agnew.

Economics
Apple growers, widely distributed 

over the United States as home or- 
chardists and concentrated in some 
sections as commercial growers, un
doubtedly will be much interested 
in a new bulletin by the U . S. De
partment of Agriculture entitled, 
“Marketing Apples.” Although this 
is listed as technical bulletin No. 
474, there is much in the contents

to interest the small grower. The 
development of the apple industry 
in the United States, producing re
gions, varieties, utilization of the 
crop, storage, and prices are some of 
the subjects treated in di’scussion and 
data by J .  W . Park and R . R . Pail- 
thorp, the authors, which will win 
for this publication a wide distribu
tion.

“Part-Time Farming in Connecticut," 
Conn. State Col., Storrs, Conn., Bui. 201, 
Mar. 1935, I. G. Davis and L. A. Salter, J r .

“Farmers' Cooperative Association in 
Florida," Agr. Exp. Sta., Gainesville, Fla., 
Bui. 276, Mar. 1935, H. G. Hamilton and 
Marvin A. Brooker.

“Cost of Production and Price," Agr. Exp. 
Sta., Univ. Farm, St. Paul, Minn., Sp. Bui. 
166, Aug. 1934, George A. Pond.

“Factors Affecting Strawberry Prices," 
Agr. Exp. Sta., Columbia, Mo., Bui. 347, 
Feb. 1935, F. L. Thomsen.

“Missouri Farm Prices for 25 Years," 
Agr. Exp. Sta., Columbia, Mo., Ref. Bui. 221, 
Mar. 1935, D. R. Cowan and F . L. Thomsen.

“Montana County Organization, Services, 
and Costs," Agr. Exp. Sta., Bozeman, Mont., 
Bui. 298, Apr. 1935, Roland R. Renne.

“Farm Economics," N. Y. State Col. of Agr., 
Ithaca, N. Y., No. 90, June  1935.

“Costs and Returns and Factors for Success 
on Truck Farms on the New Truck Area of 
South Carolina," Agr. Exp. Sta., Clemson, 
S. C., Bui. 301, June 1935, B. A. Russell and 
J .  L. Fulmer.

“ Tax Delinquency on Farm Real Estate in 
Texas," Agr. Exp. Sta., College Station, Tex., 
Bui. 507, Apr. 1935, L. P. Gabbard.

“Cost of Producing Pears in Washington," 
Agr. Exp. Sta., Pullman, Wash., Bui. 307, 
Apr. 1935, Chester C. Hampson and E. F . 
L&nderholm.

A “Punkinl”
A politician, addressing a group of 

farmers, wished to impress them with 
the fact that he was a farmer once 
himself.

“Yes, sir,” he said bombastically, 
“I was raised right between the 
corn rows as it were, and— ”

“A punkin, by gum,” an old farmer 
back in the crowd broke in.

Silence!
“But, my dear,” bleated the poor 

little henpecked husband, “you’ve 
been talking for half an hour and I 
haven’t said a word.”

“No,” snapped the wife, “you 
haven’t said anything, b u t. you’ve 
been listening in a most aggravating 
manner, and I ’m not going to stand 
for it.”



Note the difference in quality—Left: Grown with an unbalanced fertilizer; and, Right: Grown with
properly balanced plant food.

Quality Citrus
By C. IF. Lyons

Tampa, Florida

TH E  question of fertilization of 
citrus trees in the production of 

good quality fruit has caused much 
comment and discus
sion, particularly when 
the grower felt the 
stress of economy on 
account of poor prices 
for his fruit. Up until 
five years ago practi
cally all the fruit pro
duced in Florida was 
grown from standard 
mixtures put out by 
various fertilizer com
panies. L a t e r  o n  
through the same stress 
of economy, many 
growers found it nec
essary to reduce the 
application, and in fact 
some resorted to the 
use of straight mate
rials in order to get 
along some way, feel
ing that they were Notice the quality produced by fertilizer analyzing 4-10-11 and
doing the best that s-io-is (n pk).

they could under the circumstances.
Doing the best that you can under 

circumstances, of course, is all that

35
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can be done. W hat really should be 
done in the make-up of fertilizer for 
the production of quality fruit is one 
thing and, of course, the financial 
condition of the grower is another.

During these last few years we 
have found out very. definitely that 
citrus fruit requires adequate fertili
zation. Successive cropping of soils 
originally low in plant nutrients have 
depleted Florida soils of plant foods 
necessary for the growing of quality 
fruit. These nutrients can best be 
replaced by commercial fertilizer.

Beginning with nitrogen, great 
care must be exercised in the use of 
nitrogen or ammonia in the produc
tion of citrus fruit. Both trees and 
fruit develop very rapidly, and for 
this reason nitrogen, chemical and 
organic, should be on a balanced basis.

Phosphoric acid, procured from 
Florida phosphate rock treated with 
sulphuric acid and producing a 16 
to 18 per cent available phosphoric 
acid, is a factor in the production of 
the seed and the rag 
of oranges and has 
some influence on early 
maturity under favor
able weather condi
tions.

Potash as the sul
phate is recommended 
as a general application 
for the production of 
citrus, this material 
playing a very impor
tant part in the tex
ture of the fruit, its 
sweetness, and above 
all its carrying quality.
In respect to the carry
ing quality, I find by 
tracing back the origin 
of the grove where the 
fruit is produced that 
where the fruit has de
cayed to a greater ex
tent, there has been a 
lack of potash.

T he successful citrus 
grower here works on

the theory, which I  agree with in 
practice, that there should be a suffi
cient supply of potash in the soil for 
the tree to feed on. Being a grower 
myself, we advocate a minimum of 8 
per cent potash and preferably 10 per 
cent in the fertilizer.

In summing up the general quality 
of citrus fruit produced in Florida, 
in my opinion we have no choice in 
the matter as to what we should do 
in the production of quality fruit. 
By quality I  mean the eating qual
ity— the flavor that these materials 
tend to produce in fruit. I t  might 
surprise the average consumer to 
know that there is a wide variance in 
many instances as to the flavor of 
citrus fruit produced in Florida. W e 
are constantly, through research and 
experiment, trying to develop a uni
form flavor, and it is the consensus 
of opinion that this only can be ac
complished by a uniform fertilization 
program embodying all the elements

A well-balanced tree as a result of well-balanced fertilizer has excellent
fruit distribution.
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that have been found necessary in the 
production of quality fruit.

Many programs through the ap
plication of economy have proven to 
be very expensive in the final analysis. 
In our own particular business it has 
been our recommendation to the 
grower at all times to use less fer

tilizer if it is necessary, but stick to 
the mixtures that would produce the 
quality. As many manufacturing 
concerns consistently advertise, there 
is no substitute for quality, and cer
tainly this applies to the production 
of our citrus fruit if we want to 
maintain our markets.

Ladino Clover
(From  page 19)

alfalfa. T he soil structure of the 
soils around Oakdale is admirably 
adapted to the irrigation requirements 
of the clover. A  rather heavy clay 
and a hardpan underlie the sandy 
loam soil at a depth of from 12 to 
30 inches. This prevents excessive 
deep percolation and holds the light 
irrigations up in the surface soil in 
contact with the shallow - rooted 
Ladino.

Oakdale farmers were quick to ac
cept the approved methods of inten
sive pasturing. Animals are rotated 
from one pasture field to another. 
Fields therefore are heavily stocked 
for short periods. This means effi
cient grazing.

T he use of mineral fertilizers is 
accepted as a necessary procedure, be
cause it is realized that such intensive 
pasturing draws heavily on the soil. 
At the present time superphosphate is 
the most extensively used fertilizer. 
This material has caused remarkable 
increases in the yield of clover. 
Superphosphate has been applied 
quite generally during the fall after 
the clover has become dormant, but 
there is some feeling that spring ap
plication when growth is starting 
would be better. The fall applica
tion seems to stimulate weed growth 
while the clover is dormant, causing 
the clover to be quite foul during the 
first spring grazing periods.

W hile no actual figures on yield of

Ladino clover in terms of tons per 
acre are available, the yield of the 
fertilized stands must be tremendous. 
T h at fertilizer treatment pays a big, 
profit is admitted by all, and it is 
generally said that after the second 
year of pasturing the use of fertilizer 
is absolutely necessary in order to 
maintain the clover’s productiveness. 
A shallow soil, in which the plant is 
doing its feeding mostly in the surface 
foot, and the desirability of maintain
ing a highly productive pasture com
bine to make the use of fertilizer a 
subject of prime importance.

T he growing of Ladino is so re
cent a development that little can be 
said as to length of life of the clover 
pastures. There are some fertilized 
pastures that are now six years old. 
Perhaps with good management and 
regular use of fertilizer, the pastures 
will last for many years. Under 
favorable conditions, in other locali
ties, white clover has maintained it
self in pastures for 30 years.

If  you start to ask questions of 
Oakdale Ladino growers regarding 
the carrying capacity of the pastures, 
be prepared for statements which 
savor of “Paul Bunyan” yarns. 
W hile talking with M r. Rodden in 
the bank, the writer popped the ques
tion on carrying capacity. The reply 
was 20 head of sheep per acre for 
60 to 90 days, twice during the sea
son. In other words this is 40 head
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per acre. W hat would a stockman, 
who usually figures number of acres 
per head instead of number of head 
per acre, say to this? T he writer 
did a little checking up with other 
growers and the story was the same.

One stockman pastured 12,000 sheep 
on 300 acres during the season. 
Simple arithmetic brings us right 
back to our first authority. I t  looks 
like Oakdale has struck “green 
gold” !

Shade Trees Require 
Proper Fertilization

SH A D E  trees require food the same 
as shrubs, evergreens, flowers, or 

. garden crops. They will develop 
properly if given a supply of food 
material and any additional care rela
tive to thinning or pruning which 
may be necessary.

Shade trees will exhaust the food 
supply in the ground over a period 
of time. Root systems very often 
come very close to the surface of the 
soil in search of food, aeration, and 
water. Conditions detrimental to the 
growth of trees are threefold: famine, 
starvation, and suffocation.

M ake Needs Known
Trees indicate their need for food 

when the following symptoms are 
shown: (a ) leaves either brown, yel
lowish, or undersized; (b ) thin foli
age; (c ) dead branches or tips of 
branches dying back; (d) short an
nual twig growth and undersized 
buds.

It  must be remembered that a shade 
tree is an investment. I t  acts as pro
tection and provides relief from the 
excessive sunlight. Insects and dis
eases often work havoc with trees. A 
thrifty growing tree can best fight its 
enemies inasmuch as its resistance will 
be high.

In planning for the fertilization of 
shade trees one must assume that the 
soil needs all of the elements neces

sary for plant growth. A fertilizer 
should be applied to the feeding roots 
of the tree which will be found be
neath the drip of the branch spread. 
There is a perfect balance ordinarily 
between the branch system of the tree 
above ground and the root system be
low ground.

Trees may be fertilized at any time 
of the year provided only slow-acting 
organic materials are used. When 
chemical fertilizers are used they 
should be applied from March 1 to 
August 1. The seasonal growth of 
the tree is completed about the first 
of August.

W atering is just as important as 
feeding trees. The food must be in 
solution before a tree can make use 
of the fertilizer. It  has been esti
mated that a tree with a spread of 50 
feet will throw off through trans
piration 30 barrels of water a day. In 
watering a tree the soils beneath the 
spread of the tree should be perfo
rated and soaked to a depth of 30 
inches. The water should be per
mitted to run for several hours at 
least once every two weeks.

When fertilizer is applied at the 
time the buds begin to swell, any good 
complete commercial fertilizer, 4-8-4,
4-12-4, or 5-10-5, can be applied at 
the rate of one-fourth to one-half 
pound to each one inch diameter of 
the tree. This fertilizer can be ap
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plied broadcast if the tree stands in 
bare soil and watered into the ground. 
I f  the tree stands in the lawn, holes 
15 inches to 18 inches in depth should 
be punched to the outermost spread 
of the branches on an angle toward 
the roots. T he fertilizer should be 
placed in each hole in proportion and 
water permitted to run slowly in the 
hole until the hole is filled; then the 
water should be permitted to run for 
a period of a couple of hours as men
tioned above. T h e holes which are 
used around the roots of the trees 
should be spaced about 30 inches 
apart. Shade trees given the proper

attention will produce luxuriant 
growth.

In experiments conducted at Cor
nell University it was found that a 
10-20-10 fertilizer could be recom
mended at the rate of one-half pound 
per inch in trunk diameter. Since 
there are many types of fertilizer on 
the market for shade trees, the gen
eral rate of application may vary. 
Shade trees may be fertilized either in 
the fall or in the spring, however, 
preference is given to spring fertiliza
tion. In fall fertilization, applica
tions should be made not earlier than 
September 1.

Canada’s Prairie Provinces
GR E A T  progress in agricultural 

development has been witnessed 
in the Prairie Provinces of Canada 
during the last 35 years. During the 
years 1901 to 1931 the area of oc
cupied farm land in the prairie region 
increased from 15 million acres to 
110 million acres, or more than 
sevenfold. In 1901 the Prairie Prov
inces contained 24-3 per cent of the 
total occupied farm acreage in the 
Dominion and by 1931 this acreage 
had increased to 67-3 per cent of the 
total. In the same period the im
proved farm acreage increased from 
18-5 per cent to 69-8 per cent and 
the field crop acreage from 18-2 per 
cent to 691  per cent. T he decade 
1901 to 1911 witnessed the greatest 
expansion, due to the rush of home
steaders into Saskatchewan and Al
berta. Occupied farm land increased 
from 15 million acres to over 57 
million acres. O f the improved land 
in the Prairie Provinces in 1931, 67 
per cent was in field crops.

Farming in the Prairie Provinces 
comprises four more-or-less distinct 
types— wheat growing, mixed farm

ing, dairying (usually associated with 
mixed farming), and ranching. 
W heat growing predominates in 
southwestern and central Alberta, 
throughout the whole of Saskatche
wan except the northern and eastern 
fringe and the dry belt, and in south
ern Manitoba, although in the latter 
area, the proportion of other cereals 
and forage crops is growing rapidly. 
Mixed farming is found in northern 
and western Alberta and in the 
northern and eastern parts of both 
Saskatchewan and Manitoba —  in 
other words over practically the 
whole of the park belt. Mixed 
farming is also the dominant type in 
the irrigated districts. The greatest 
development in dairying has occurred 
in eastern Manitoba, northeastern
Saskatchewan and northwestern Al- *berta. Ranching is practically con
fined to the dry area in southwestern 
Saskatchewan and southeastern A l
berta and to a strip of land extend
ing from the international boundary 
northward along the foothills to be
yond Calgary.
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Apple Trees Need Balanced Diet
( From  page 17)

The results of the experiments 
from Virginia, together with those 
from Canada and Africa, point to the 
value of potash for better keeping 
qualities in apples.

On the whole more stress is gener
ally laid upon the value of either 
phosphorus or potash to the cover 
crops particularly for the purpose of 
producing as heavy a growth as pos
sible to be worked into the orchard 
soil as organic matter. Not so much 
thought is given to what direct bene
fits the apple tree itself might derive 
from such fertilizers.

Generally the cover crop response 
is the first to be observed as benefits 
from complete fertilizer application. 
W ith  older and root-crowded trees, 
growth and yield responses have been 
found in the trees that are directly 
attributable to phosphatic and potas- 
sic applications. Excellent examples 
of such responses are indicated in the 
results secured in the Price orchard. 
(See tables I, I I ,  and I I I . )  In every 
instance where either or both phos
phorus and potash- were added to a 
nitrogenous carrier, very pronounced 
gains in growth and yields were ob
tained. T he buds of the trees re
ceiving a complete-fertilizer combina
tion were almost four times heavier 
than those receiving only a nitroge
nous application. These responses de
veloped in the first season of applica
tion, thus showing how quickly apple 
trees may respond to a complete fer
tilizer. •

Apple trees are more likely to show 
more direct and marked growth and 
yield responses to complete fertilizers 
as they become older and root- 
crowded. Responses have been ob
served with apple trees as early as 
their 17th year in the more favorable

situations, as was brought out in the 
results presented earlier in this report. 
Outstanding results were shown in 
the Price orchard with trees at a 
more advanced stage of root crowding 
as soon as one season after applica
tion. Although responses were not 
observable until sometime after the 
15 th year in the more favored trees 
in the Station orchard, they neverthe
less became manifest and showed with 
significance from then on.

In general, apple orchards of Vir
ginia and in many sections adjoining 
are fairly well represented in most of 
their ultimate nutrient needs by the 
results secured either from the Sta
tion or the Price orchard. Even 
though a wide chemical variation 
exists, there are two physical factors 
that put most of the apple orchards 
on very much the same level. W ith 
the exception of some mountain cove 
orchards and perhaps some with 
deeper and lighter textured soils for 
root descent, the average orchards of 
Virginia have only between 2 to 3 
feet of soil that can be penetrated by 
the roots of the apple trees. Coupled 
with this are the prevailing planting 
distances of the apple trees which 
over the State are^of negligible varia
tion. Thus on the whole, everything 
else being equal, the same varieties of 
apple trees over the State will all 
decrease in their rate of growth and 
yield when their root systems fill up 
their allotted soil areas to the degree 
of root crowding. From then on all 
of them will be on very much the 
same level. In 25 to 35-foot plant
ing distances, all trees of the same 
variety after they are 20 to 25 years 
of age will come to much the same 
level of growth and yield rate de
crease in such soils. The larger num
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ber of our Virginia orchards are just 
about at this stage at present.- Most 
of them are now at a root-crowded 
stage.

Everything else being equal, all 
trees confined to a same space and 
degree of root crowding will respond 
to about the same degree to applica
tions of nutrient salts in such depleted 
soils. In this way most of the apple

trees in Virginia and its adjacent sec
tion can be fertilized on very much 
the same basis.

T h e  value of potash in so far as 
improving the keeping properties of 
the fruit also should be considered. 
Apple trees fertilized properly with 
the three elements nitrogen, phos
phorus and potash should in the end 
give the more profitable returns.

The Inquiring mind
{From  page 22)

Louis Rector Schreiner and Oswald 
Schreiner, J r .

In 1902 he became a naturalized 
citizen, and was appointed expert in 
physical chemistry investigations in 
the Bureau of Soils, U . S. Depart
ment of Agriculture, and became 
Chemist in 1903; Soil Scientist in 
1904; and Chief of the Division of 
Soil Fertility Investigations in 1906. 
He continued in charge until 1915, 
when he was transferred to the Bu
reau of Plant Industry as Biochemist 
in Charge. On July 1, 1927, his di
vision was transferred to the Bureau 
of Chemistry and Soils and in July 
1928, D r. Schreiner was appointed 
Principal Biochemist in Charge of 
Soil Fertility Investigations.

During this period he also found 
time to deliver many instructive ad
dresses before Farmers’ Institutes and 
Farmers’ Clubs, as well as before 
Scientific Societies. He was lecturer 
in the Graduate Summer School in 
Agriculture, Ithaca, N. Y ., in 1908, 
and at Lansing, Michigan, 1912, and 
rendered similar services at Columbia 
University, Cornell University, M ich
igan Agricultural College, Missouri 
University, Pennsylvania State Col
lege, Ohio University, Virginia Agri
cultural College, and the University 
of W est Virginia.

D r. Schreiner was Chairman of the 
American Organizing Committee of 
the First International Soil Science 
Congress, held in the United States 
in 1927; President of the Association 
of Official Agricultural Chemists in 
1928; United States Delegate to the 
Fourth Pacific Congress and to the 
Third International Congress of 
Sugar Cane Technologists, both held 
in Java in 1921; Chairman of the 
Soils Committee for the Fourth In 
ternational Sugar Cane Congress held 
in Puerto Rico in 1932; and he was 
elected Honorary Fellow in the 
American Society of Agronomy in 
1929, in recognition of his scientific 
contributions to plant and soil chem
istry. He is also a member of the 
American Association of Biological 
Chemistry; American Chemical So
ciety; Washington Academy of Sci
ence; a Fellow of the American Asso
ciation for the Advancement of Sci
ence; a member of the Botanical So
ciety of America; and a member of 
Phi Beta Kappa and Phi Delta Chi. 
In 1930 he was elected a member of 
Sigma X i by the Wisconsin Chapter. 
He visited the principal European 
research laboratories and experiment 
stations in 1899 and 1908, and has 
traveled in China, Cuba, East Indies, 
Japan, Malay, and the Philippines.
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T h e field work of the division 
under D r. Schreiner’s charge has in
creased enormously since 1913. At 
that time it was practically confined 
to a single cooperative station at 
State College, Pa., in grass studies. 
Since then more than 20 field stations 
have been established, where soil fer
tility studies and fertilizer tests are 
carried out with potatoes, cotton, cel
ery, lettuce, sorghums, corn, clover, 
pecans, citrus fruits, etc. This work 
is being conducted cooperatively with 
one or more of the offices of the Bu
reau of Plant Industry, agricultural 
experiment stations, or other state 
institutions, county organizations, and 
farmers. T he inauguration of this 
work has involved much organizing 
ability, leadership, and cooperative 
spirit on the part of D r. Schreiner 
and his co-workers, and the results 
of the experimental work are every
where appreciated because of the di
rect practical application to local 
problems as well as the scientific 
value to the study of soils, fertilizers, 
and plant nutrition.

Authentic L ibrary
Studies of the so-rcalled “potash 

hunger” and related malnutrition dis
ease and of the injuries done by 
borax in fertilizers have been success
fully carried out, among other sub
jects, with results of direct value to 
farmers and fertilizer men. A sys
tem of experimentation with fertilizer 
salts has been devised, and new lines 
of leadership in investigation are be
ing established. T he publications of 
the Office of Soil Fertility form an 
authentic library of great scope and 
practical and scientific value.

Cooperative soil fertility and fer
tilizer field work also has been done 
at Presque Isle, M aine; Riverhead, 
Long Island, N. Y . ; State College, 
P a .; at Holmdel and New Bruns
wick, N. J . ;  Arlington Farm and 
Norfolk, V a .; New Bern, N. C .; 
Florence, Darlington and Pee Dee, 
S. C . ; at Americus, Athens, Pecan

City, Putney, Cairo and Dewitt, 
G a .; Scottsburg, In d .; Ashland, W is .; 
Sheridan, W y o.; Alma, A rk .; and at 
Monticello and Sanford, Fla.

Our readers will be interested to 
know that in a paper presented at 
the Second National Fertilizer Con
ference, held in W est Baden, Ind., 
September 5 and 6, 1928, D r. 
Schreiner suggested, first, a national 
unification and coordination of soil 
fertility and fertilizer experiments by 
the State Experiment Stations and 
the U . S. Department of Agriculture 
along regional lines, based on soil, 
climate, and crop characteristics; sec
ond, the establishment of one or more 
super-stations with exceptional facili
ties for the scientific study of funda
mental factors connected with soil 
fertility or fertilizer investigations; 
and, third, the founding of an Insti
tute of Fertilizer Research for solv
ing the industrial problems directly 
connected with the manufacture of 
fertilizers.

N ine Regions
For the purposes of a national pro

gram of fertilizer investigations, he 
proposed to divide the United States 
into nine regions, viz., 1— The New 
England States (Maine, N. H., Vt., 
Mass., R . I . ;  and Conn.) ; 2— The 
Middle Atlantic States (N . Y ., Pa., 
N. J . ,  Del., M d., Va., W . V a .) ;
3— The Southeastern States (N . C., 
S. C., Ga., F la .) . He then grouped 
other states as follows: 4— (W is., 
Mich., 111., Ind., Ohio, and K y .) ;
5— (La., Miss., Ala., T e n n .) ; 6—  
(N . D ., S. D ., Minn., Neb., la ., 
Kan., M o .) ; 7— (Okla., Ark.,
T ex .) ; 8— (Idaho, Mont., Utah, 
W yo., Col., N. M ex., A r iz .) ; 9—  
(Ore., Wash., Nev., C al.).

Relative to the action of fertilizers 
on soils, which is a much disputed 
question, D r. Schreiner holds that 
the weight of evidence is against 
the assumption that their effect is 
due altogether to the increase of plant 
food as such. I f  so simple an explan
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ation were the true one, nearly a 
century of investigation of this prob
lem by scientists of all civilized na
tions would surely have produced 
greater unanimity of opinion than 
now exists in regard to fertilizer 
practice.

Thoughtful investigators every
where are finding that fertilizer salts 
are influencing many factors which 
contribute toward plant production 
besides the direct nutriment factor 
for the plant. I t  is this additional 
influence of fertilizers, according to 
D r. Schreiner, which makes them 
doubly effective when rightly used 
and inefficient when improperly used. 
T o  this influence of fertilizers on 
soil, and biological conditions, is due 
their capriciousness when applied on 
the theory of lacking plant food, 
and any study which throws further 
light upon the mooted question will 
be a direct help toward reaching that 
view of soil fertility and soil fertili
zation which will eventually result 
in a more definite, more rational, and 
more remunerative fertilizer practice 
than in the past, and thus bring about 
the more extensive use of fertilizers 
in agriculture.

Toxic Secretions
" Experiments by D r Schreiner and 

his assistants have shown, we note, 
that healthy growing plants excrete 
from their roots substances which 
have a deleterious effect upon the 
growth of the root and that are es
pecially toxic to plants of their own 
species. They conclude that: “The 
production of toxic secretions by the 
roots of the higher plants appears to 
afford an explanation of some of 
the important phenomena connected 
with association, invasion, and suc
cession of plants. I t  is no less 
important as an explanation of cer
tain underlying principles in agri
culture, chief among which are those 
of crop rotation and productivity of 
the soil.” An experiment made by 
him in 1907 also showed that while

plants alone and fertilizer substances 
alone were able to accomplish a par
tial destruction of the toxic sub
stances in soil, the combined action 
of plants and substances, ordinarily 
employed in fertilizers, caused a 
much greater destruction of toxic 
material and consequently an im
provement in plant growth.

D r. Schreiner and D r. J .  J .  Skin
ner in 1910 proved that an organic 
soil constituent, dihydrostearic acid, 
hinders the growth of wheat plants 
when it is present in solution in pure 
distilled water, and also in the pres
ence of nutrient or fertilizer salts in 
all ratios of fertilizer elements.

M inor Elements
Experiments on a highly calcareous 

soil in Florida demonstrated beyond 
all doubt that, whatever the funda
mental function of manganese may 
be, the element is indispensable to 
the normal growth of tomato plants 
under conditions prevailing in that 
soil. I t  was found, too, that heavy 
applications of organic fertilizer 
could not meet the deficiency of man 
ganese in the soil. However, farm
yard manure apparently carried suf
ficient manganese to supply the de
mands of the plants.

D r. Schreiner has deemed iodine 
of some importance, seeing that it 
occurs in some of the salt deposits 
used as fertilizers, notably so in so
dium nitrate; but whether this iodine 
in a fertilizer is of economic impor
tance is a debatable question upon 
which more evidence is needed. Ac
cording to Von W rangell, the iodine 
does not increase the yield of plants 
sufficiently to warrant its addition 
to fertilizers in goiter-affected re
gions, and it was thought best to 
rely upon the selection of suitable 
food-stuffs to supply the necessary 
iodine for body use.

As to the employment of nitrogen 
in farming operations, D r. Schreiner 
stated in 1911 that the chief aim 
has been to convert it into nitrates,
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an operation which is far from sim
ple, especially by distinctly chemical 
processes. His researches at that time 
were very suggestive of the fact that 
for agricultural purposes it may not 
be necessary to convert all nitrogen 
into nitrates, but that nitrogen of 
waste nitrogenous material in the 
industries can be converted into cer
tain compounds, and so make avail
able to agriculture much nitrogen 
now lost because of the difficulty in 
converting it into nitrates. His Bul
letin No. 83 demonstrated that a 
nitrogenous constituent, creatine, 
which exists in soils, manures, and 
in many plants and seeds, and had 
been previously recognized only in 
connection with products of animal 
origin, is also beneficial to crops and 
that it seems able to replace nitrogen 
in aiding plant growth.

O xidation in Soil
In D r. Schriener’s Bulletin No. 

56 of 1909, the farmer is informed 
that the progress of oxidation by 
roots is largely, if not entirely, due 
to the activity of peroxidase pro
duced by the roots. This oxidizing 
enzyme is most active in neutral or 
slightly alkaline solutions. The ac
tivity of the enzyme may be inhibited 
by the presence of acid and also by 
the conditions in solutions where pu- 
trification processes occur. This oxi
dization by roots has considerable 
agricultural interest, since processes 
promoting oxidation play a large part 
in the best methods of soil cultiva
tion by tillage. This oxidation, in 
the soil, as shown by D r. Schreiner 
in his bulletin No. 73 of 1910, is 
parallel to oxidation in plants and 
animals, and all the various kinds of 
oxidation going on in these undoubt
edly can be duplicated by a detailed 
study of oxidation in soils. W hat
ever decreases the oxidation in soils 
tends also to bring about the condi
tions which decrease growth, and the 
factors which favor oxidation are the 
factors which favor soil productivity.

In Bulletin No. 53 of 1909, by 
Dr. Sch reiner, the work reported 
also furnished a simple, tangible proof 
of the presence of injurious organic 
compounds in soils. In it he de
scribed four organic compounds he 
had isolated, all of which were well- 
defined crystalline bodies. One of 
them was pronounced quite injurious, 
one slightly harmful but not related 
to much more harmful compounds, 
and two were not harmful, so far as 
wheat seedlings used in the tests were 
concerned. In addition to these there 
had been isolated a number of other 
well-defined crystalline bodies.

H elpful Counsellor
The results and scope of the in

vestigations of D r. Schreiner’s office 
are large and varied. His total num
ber of contributions to science are 
upward of 90 articles, papers, and 
bulletins; and the total number of 
original contributions resulting from 
the scientific research work of the 
Office of Soil Fertility Investigations 
has been exceptionally large, indicat
ing industry, ability, efficient organi
zation and cooperation among its 
personnel. Credit for the work is 
shared with D r. Schreiner by Dr. 
E. C. Shorey, D r. J .  J .  Skinner, 
Bailey E . Brown, and Lewis A. 
Hurst.

D r. Schreiner, we are informed 
by M r. Brown, has been a helpful 
counsellor to many soil scientists who 
have gone out to make a mark in the 
scientific or commercial world. O f 
these may be mentioned D r. H. S. 
Reed of the Citrus Experiment Sta
tion, Riverside, C alif.; D r. M . X . 
Sullivan, Director of Chemo-Medical 
Institute, Washington, D . C . ; Dr.
E. C. Lathrop, Technical Director 
of the Crown Willamette Paper Co., 
Camas, W ash.; D r. Rolla M . Har- 
ger, Professor of Biochemistry, In
diana University School of Medicine; 
and D r. L . E. Wise, Professor of 
Forest Chemistry, University of
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Syracuse, New York. In his capacity 
as Counseling Professor of Chemistry 
in the American University, he also 
has been a help and inspiration to 
many students aspiring to advanced 
degrees. They are unanimously ap
preciative of his assistance and fre
quently consult him about their prob
lems.

W ithal, he willingly takes his coat 
off and goes to work, whether on 
committees or in the field, even to 
the digging of potatoes in a North 
Carolina experimental plot on an 
exceedingly hot day. In his younger

days he played tennis to keep him 
trim, and of late he has taken great 
interest and found real enjoyment 
in the growing of fine delphiniums. 
Another hobby has been the collect
ing of alchemical symbols.

D r. Schreiner’s life work has been 
monumental and his achievements 
praiseworthy in his line of effort. 
He still is active and as busy as ever, 
has attained a commanding position 
in his profession, and so is well 
worthy of applause and esteem. Pal- 
mam qui meruit ferat. ( L et him 
who has won it bear the palm .)

All’s Fair
{From  page 6 )

“little snips,”— the way they can 
take old flour sacks, a few yards of 
cheap calico, and other odds and ends 
and snip them with capable scissors 
into the nicest garments, with the 
neatest French (and other linguistic) 
seams you ever saw on a Paris gown. 
T he lads of my time stood wistfully 
on the outskirts at fairs and seldom 
got into real training or met each 
other in anything but wrestling or 
pie-eating contests.

So gradually, by standing around, 
they sort of got the same perspective 
on farms and farming that the side
show people had acquired. I t  seemed 
to one who merely watched it, to be 
a futile fumble, a weary old repeti
tion of moss-grown stunts with the 
weather-man, the middle-man, and 
the mortgage-man as chief directors. 
When things got thicker around 
home, they envied these wandering 
minstrels and fair fakirs; and finally 
came the exodus.

But today you can check over the 
premium files of your county or dis
trict fairs a few years back and be
hold, the 4-H exhibitors and winners 
of those yesterdays are the ones who

are now pressing electric buttons on 
the farms instead of punching time- 
clocks in some far-off hive of urban 
industry.

Y et even before the 4-H  clubs 
came to save our generation from 
ennui and gloom, the far-sighted agri
cultural colleges and crop-improve- 
ment associations joined hands to 
conjure up dynamic, dramatic, and 
purposeful prods to a slothful agri
culture through modern expo expe
riences. T o  be sure, their first poor 
charts and “befores and afters” 
smacked of Doctor Munyon’s Peace
ful Panacea, but exhibit technique 
soon profited by its early errors, and, 
led by the ingenious corps of crafts
men at the Federal Department of 
Agriculture, these fair features grew 
to a leading informational force. 
They had to improve or else retire 
completely from the lot and let the 
clowns and cheap jacks grab the 
show. Just as the wisest churches 
installed something modern and lively 
to hold the crowds, so have the edu
cational forces of fairdom been 
obliged to unbend in dignity a trifle 
and release some human feelings.
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Thumb through the catalog of a 
modern fair and see what a cross
roads it has become. Every social, 
athletic, fraternal, and political inter
est has seized upon these hours of 
rural recess to pin their respective 
banners to the boards. Poor old base
ball has been out-maneuvered by kit
ten ball, log-rolling, horseshoe-pitch
ing, diaper-pinning, checker tourneys, 
bridge feuds, hobby contests, husband- 
hooting, hog-calling and dog-racing, 
not to omit auto-wrecking and air- 
stunting. Up, down, and sideways 
goes the weary head of the perspiring 
patron, trying to get his money’s 
worth.

Probably it is more fatiguing to 
attend the modern exposition than 
it used to be when the bass drum and 
the homesick calf were the chief noise- 
makers on the grounds. But Amer
icans are a hardy race, and being 
radio-toughened, they can stand any 
audible combination with the “great
est of ease.” W hen you are 
thoroughly frazzled out it’s a sign 
you have had a real nice day of it. 
Furthermore, you will remember the 
fair man’s bumper corn formula by 
the size of the bunions you acquired.

Critics explain in my state that we 
have too many fairs, all duplicating 
each other and taking money away 
from folks who should use it for fuel 
and taxes. They would cut down 
our number of fairs from eighty-odd 
harvest shows to one in each “relief 
district” or rural resettlement zone,” 
or something equally hypothetical. 
T oo much gadding about is bad for 
tempers and tires, they say, and it 
costs too much in “bribes” to judges. 
W hy not all go to the state fair or 
else wait for the coming Post-New- 
Deal world’s exposition?

Like the arguments about the con
stitution, they say our weedy old fair 
parks belong to the horse-and-buggy 
days and so deserve to be regulated 
into behavior or relegated into ob
livion. They argue that the unpaid

premiums and the interest on the 
dilapidated buildings would build a 
new insane asylum or something.

No doubt these efficiency experts 
are right, but the state aid going to 
all these fairs is distributed by keen 
local politicians, and nobody ever 
puts the “previous question” after 
they debate it, so it never gets to a 
vote. After all, efficiency and a good 
time seldom move in the same orbit, 
so we still have our numerous fairs 
on our hands. The best way to glean 
the value of all fairs is to picture our 
country without any.

After the last mow is filled and 
the final autumn furrow is turned, 
we are faced with a period of pause 
before the ice king’s coming, in 
which to check up on each other and 
the state of agriculture in general. In 
the absence of any fairs we should be 
obliged to do a lot of telephone rub
bering, bulletin reading, and news
paper and magazine culling to get 
any tangible line on things which 
deeply concern us. O f course, there 
might be one grand radio fair at 
Rockefeller Center where you would 
be taken around under able guidance 
to see the wonders that have been, 
that are, and that may be.

BU T  I am sure no such artificial 
substitute for a jovial, comfort

able, sweaty old time on the midway 
and in the hall of horticulture would 
be acceptable to us chaps from the silo 
sections. W e want our fairs served 
up in the genuine way, and we think 
we could get along without almost 
anything else but.

In fact, I am so “sot” on the sub
ject of fairs that when I get too old 
and grizzly to continue as an office 
ornament, it will be my ambition to 
write a tremendously thick book 
called the History and Mystery of 
Fairs in America. I f  you care to 
subscribe in advance so that I may 
warn my publishers, just leave your 
names at the box-office.
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Behind the dollar mark by which worldly 
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which all things are possible. Accomplish
ment is short-lived without it—its blessings 
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Spirit of Service.
We of the potash industry—have created for 
the benefit of the American farmer and the 
fertilizer industry, the bureau which pub
lishes this magazine—the American Potash 
Institute, Inc.
Results of its exhaustive tests and experiments, 
helpful information concerning the use of 
potash in various regions and soils and con
structive suggestions ahout potash percentages 
in commercial fertilizers and their applica
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American Potash Institute—its 
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N O  F O O L IN G
If  a fellow tries to kiss a woman 

and gets away with it, he’s a man; if 
he tries and doesn’t get away with it, 
he’s a brute; if he doesn’t try but 
would get away with it if he tried, 
he’s a coward; but if he doesn’t try 
and wouldn’t have gotten away with 
it if he tried, he’s wise.

M an (to small son of one of his 
workmen who has met with an acci
dent) : “W hen will your dad be fit 
for work again?”

Boy: “Can’t say for certain, but it 
will be a long time.”

M an : “W hat makes you think 
that?”

Boy: “ ’Cause compensation’s set 
in.”

F R E E  W H E E L IN G
An old Indian came to town one 

day, and for the first time he saw a 
man riding a bicycle.

“H u h!” he exclaimed, “W hite man 
heap lazy. Sits down to walk.”

City G ir l : “And I suppose at dusk, 
when the sun is stealing over the 
Rockies in purple splendor, you cow
boys are huddled around the campfire 
broiling venison and listening to the 
weird, eerie, unnatural howlings of 
the coyotes.”

Rattlesnake Gus: “W ell, ma’am, 
not ezzackly. Usually we go inside 
and listen to Amos and Andy.”

C O N F E S S IO N
One of Levinski’s customers was 

notorious for his slowness in meeting 
liabilities. In desperation Levinski 
sent the following letter:

“Sir: W ho bought a lot of goods 
from me and did not pay? You. 
W ho promised to pay in sixty days? 
You. W ho didn’t pay in six months? 
You. W ho is a thief, liar, and 
scoundrel? “Yours truly,

“A1 Levinski.”

Little Rosalie, a first-grader, walk
ing with her mother, spoke to a 
small boy. “ His name is Jimmy and 
he is in my grade,” she explained.

“W hat is the little boy’s last 
name?” her mother asked.

“H is whole name,” said Rosalie, 
“is Jimmy Sitdown— that’s what the 
teacher calls him.”

Jackson: “I noticed you got up and 
gave that lady your seat in the tram 
the other day.”

Hackson: “Since childhood I have 
respected a woman with a strap in 
her hand.”

O N L Y  F O O L IN G
Rastus and Miranda were strolling 

through the cemetery, when Miranda 
called to Rastus, “Oh Lordybcome 
here see what that says! ‘Not dead, 
but sleeping.’ ”

Rastus: “Sleep on, big boy, you 
ain’t fooling nobody but yourself.”
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Looking
Backward

By

\T£7HILE we wait for the agricultural policy of 1935 to jell 
in the national mold, it might be somewhat reassuring 

to ponder at the year’s end on the rural problems, projects, 
and opinions which were current in this country a century ago.

With the aid of a dust mop and a considerate librarian, we 
find ourselves peering at the yellow pages of the middle 1830’s, 
which by a coincidence of political history, puts us in the midst 
of a robust era of Jacksonian Democracy, with polished 
classical phrases dripping from the quill pens of plain farmers, 
for the eternal glory of agriculture and the rights of the
common man.

Although the Ohio valley and some 
of the Midwest territories were 
slowly taking on hints of their agri
cultural destiny, the center of popu
lation, farm ownership, and large 
estates was in the South. The first 
railroad to carry passengers had just

been started between Charleston and 
Hamburg, South Carolina, in 1830, 
with another later line to the Savan
nah river on which the first U . S. 
mails were carried behind a steam 
locomotive. Therefore, though we 
now seek in the Mississippi valley for

3
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our representative farm thought, in 
1835 it was found below the fortieth 
parallel and east of the ninetieth 
meridian.

T he chief economic difference be-1 
tween their era and ours is that 
Americans could then go W est when 
weary and distraught and start new 
commonwealths, and the rest of the 
world hadn’t plastered us with their 
I . O . U ’s. Otherwise, barring the 
effects of a few thousand subsequent 
useful inventions, the human parallel 
is strangely familiar to ours.

IT H  natural pride of craft, I 
point out that the chief sources 

of information about these rural trends 
of 1835 were obtainable in the lim
ited technical farm periodicals of the 
times. In this country a century ago 
there were, quoting one of them: 
“No less than seven journals, all 
strongly striving to perfect that best 
of all arts, the culture of the earth, 
and to place it on a sure and solid 
foundation by scientific investigation.”

By the testimony of the editors, 
there were circulating at the time the 
following general farm papers: “The 
New England Farmer,” Boston; 
“The New York Farmer,” New 
York C ity; “T he Genesee Farmer,” 
Rochester, New Y ork ; “The Amer
ican Farmer,” Baltimore; “The 
Western T ille r ,” Cincinnati; “The 
Western Plough Boy,” Edwardsville, 
Illinois; and “The Southern Agricul
turist and Rural Review,” Charles
ton, South Carolina.

In  the files I find them rejoicing 
that the prejudice against book-farm
ing is rapidly fading and that “the 
rising generation are not willing to 
follow the beaten track of their 
fathers without finding whether they 
be right or not, although ready to 
give them all the due weight antiquity 
deserves.” O f the seven standard 
farm journals circulated in 1835 per
haps the ones with heaviest frontier 
liabilities were the ones at Cincinnati

and Edwardsville. Both were located 
at growing livestock markets, the one 
at the booming Ohio Porkopolis, and 
the other near the early beef-packing 
center of Alton in Madison county, 
Illinois. A  few other papers and 
magazines claimed rural attention, 
but they do not reflect the keen per
sonal comment of squires and planters 
found in the original papers penned 
by soft candlelight for these century- 
old rustic reviews.

T o  get a good preface to the 
thought animating the best rustic 
leaders of the middle 1830’s, one can
not do better than to glean a choice 
portion of the remarks of one Francis 
Quash, principal speaker before the 
South Carolina State Agricultural 
Society. He indulged in all the 
rhetoric and Latiny allusions common 
to public addresses and manuscripts 
in that era, and he probably spent 
more time at the job of preparation 
than some of us hasty hustlers do to
day when called upon for like ser
vices. Leading off with reference to 
the Roman necessity for provisions in 
her warlike enterprises, he mentions 
the part played by the celebrated 
Georgic poems in arousing men to be
come “enamoured with rural life”—  
"At prius ignotum ferro quam scindi- 
mus aequor?  und so viter.

TH E N  he says that the most valu
able feature of Roman farming 

was the uniform effort not only to 
perpetuate the fertility of the soil, but 
to improve it. “They had recourse 
to the expedient of resting lands,” 
Quash said, “and returning the 
growth to the soil as well as their 
imperfect implements of husbandry 
would permit. They also relieved 
their lands by changing the grain. 
They ridiculed the idea of the land 
ever wearing out.” And then he lifts 
a quote from some old senator: “It 
is neither just nor true to think that 
the nature of the ground, which the 
Creator of the Universe endowed
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with perpetual fecundity, is affected 
with barrenness, nor does it become 
a wise man to believe that the earth, 
with a divine and everlasting youth 
bestowed upon it and called the 
common parent of all things, should 
grow old like a woman.”

Indulging in more soil fertility rê - 
minders, the speaker admonished his 
audience in Charleston on that long- 
gone day to take heed “that the sys
tem of nature practiced in the forest 
must be applied by art to the fields 
under cultivation.” By this, he said,

was meant that there must be a con
stant replenishment of vegetable sub
stance, to enable the soil to endure 
the stimulating qualities of most arti
ficial manures. (From  all that the 
records show, the only artificial ma
nures then in ordinary use were land 
plaster, ashes, and some saltpeter and 
lime, with stable manure, kitchen 
waste, and leaves.)

But still more pertinent for us to 
ponder were his remarks about “the 
many existing causes which retard the 
advancement of agriculture.” Pro
ceeding like a modern brain-truster 
but with far more flourish and fancy 
language, Quash listed the farm ills 
of 1835 as follows: 1— Lack of wide 
information and interchange of farm 
ideas and experiments; 2— The “em
barrassed fortunes of its followers” :
3— Compulsory absence from planta
tions to escape the “fever’n ague,” or 
in other words, unsanitary conditions;
4— The 4 4unwise interference of gov

ernment and the unjust operation of 
laws” ; 5— Specifically, the burden
some tariff of “abomnations” imposed 
about 1830 and modified by Henry 
Clay a few years later.

Very significant, and somewhat like 
our recent national experience, is the 
direct quotation with which we dis
miss M r. Quash and turn to others 
writing on kindred themes. Touch
ing upon the debt and low finances 
of the planters, he said: “T he pros
perity which beamed on our country 
just after the Revolutionary W ar, 
and at a subsequent period, when the 
nations of the world paid us well for 
furnishing them with the means of 
destroying the resources of each other, 
the cheapness of credit and land en
abled our predecessors to accumulate 
fortunes— and rocked in the cradle of 
wealth, habits of luxury and extrav
agance soon matured, casting their 
dark shades on the hopes and happi
ness of the rising generation. But 
the poor can never be reformers, and 
men of education and wealth accus
tomed to refinement will not, though 
the grim visage of bankruptcy scowls 
upon them.”

W riting from Columbia, on the 
apathy which pervaded the South, 
another correspondent remarks: 
4 4 Some who consider themselves the 
better class of society appear to act 
as though the tilling of the soil was 
an abject and merely mechanical call
ing, only allowed to exist by suffer
ance. Ninety-nine hundredths of the 
laws passed are for the benefit of the 
4cits’ and poor agriculture is left to 
shift for itself and never receives the 
protecting and encouraging help of 
government, so as to enable it to meet 
other professions on equal footing.”

HE  T H E N  takes up the cudgel 
for rural education, saying: 

“Are there not extensive and richly 
endowed institutions, with well paid 
professors for the promotion of useful
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knowledge in divinity, law, commerce 
and medicine? W e have some few 
agricultural societies in the land, but 
without the fostering hand of power, 
and without funds, what can they 
do? Notwithstanding all these un
answerable proofs of the worthless
ness of agriculture, my habitual and 
rustic obstinacy will not yield, and 
continues refractory to the superior 
sense and polished reasoning of the 
followers of the more favored pro
fessions.”

T H IS  writer in a caustic vein goes 
on to show that the city folks are 

indebted to farmers for everything 
that renders civilized man superior 
to the savage. He snaps out with: 
“T he great city of Charleston itself 
might perceive, to its astonishment, 
that without the country folk back 
of it, it would only be a miserable 
village of fishermen, and as it is, its 
almost sole dependence for support 
and protection under any circum
stance £  to agriculture.” He accuses 
the Charleston big-wigs of turning 
away European farm immigrants, al
lowing them to go North instead of 
coming to “our almost deserted 
middle country.”

He also flings away at the consuls 
and diplomatic corps abroad who he 
claimed send all choice seeds and cut
tings of tropical plants to perish in 
Northern hot-houses, when they 
might be tried with success in out
door cultivation in the South. He 
is jealous of Northern achievement, 
concluding: “I t  is strange that with 
inferior soils and climates, our North
ern neighbors are far exceeding us in 
the cultivation of those things for 
which we are so eminently situated. 
They are entering largely on the cul
tivation of the vine and the silk
worm, they have large flocks of sheep, 
they raise a superabundance of bread, 
meat, horses and mules. T h e time 
is past when we in the South should 
be satisfied with two or three staple

objects of export. W e are now too 
passive, and calamities await us if we 
neglect any longer to rise up and be 
doing.”

Although cotton had replaced in
digo as a main crop, we find refer
ence to the situation on sugar-cane 
plantations a century ago. In a letter 
to the Secretary of the Treasury, the 
Louisiana planters officially told about 
their vast enterprise and its manage
ment. There were then five kinds of 
cane in their fields, Creole cane, 
Bourbon cane from Otaheite, two 
varieties of riband cane, and the vio
let cane from Brazil. They de
scribed the five sugar kettles mounted 
on the furnaces, known as the great, 
the clean, the flambeau, the syrup, 
and the battery kettles. Taking a 
typical cane farm of 700 acres, 500 
would be in the main crop and the 
rest in corn and beans. I t  required 
a force of 150 slaves for labor in 
raising the cane and making the 
syrup. The yield averaged 400,000 
pounds of sugar, which at 5%  cents 
per pound yielded $22,000. This 
and the molasses at 18 cents per gal
lon made a gross estimated revenue 
of $25,600.

OV E R S E E R S ’ wages, and those 
of the engineer and sugar- 

maker, plus corn, feed, provisions, 
medicine, clothing, 15 horses, several 
teams of oxen, depreciation on imple
ments, and the cost of lime, oakum, 
planks, and nails, totaled $10,000. 
T he gross profit was on the supposi
tion that the planter paid no freight, 
made all his own fences, his levee, 
casks and hogsheads, and iron work. 
Such a plantation located between 
latitude 29 and 30 was valued with 
improvements at $240,000. “At 
present cane prices, such an estate 
would not yield over seven per cent 
of its value, while the conventional 
interest of this state is ten per cent,” 
the report concluded.

( Turn to page 44)



Tomatoes Make Known 
Their Diet Needs

By M. B, Davis and H. Hill
Central Fxperimental Farm .Ottawa Canada

IN a broad sense general fertilizer 
recommendations f o r  various 

crop plants have proven of consider
able value, although variations in 
soils and climate have at times ren
dered them unsatisfactory. In order 
to enable us to modify general treat
ment according to plant response in
fluenced by soil and climate, it has 
been found necessary to possess a 
working knowledge of the interrela
tionship of the different elements in

relation to plant response, as well as 
symptomatic knowledge of plants 
when suffering from deficiencies or 
excesses of specific elements.

Considerable work in nutritional 
studies with the tomato plant has 
been undertaken at the Horticultural 
Division, C e n t r a l  Experimental 
Farm, Ottawa, during the past six 
years to obtain information regard
ing the response to excess and defi
cient feeding of the various essential

Fig. I—Chlorosis of tomato foliage caused by excessive feeding of nitrogen with insufficient potash.
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elements. The studies have been con
ducted in pure sand cultures in pots 
and in beds, and as a result a con
siderable accumulation of interesting 
data has been secured, much of which 
is corroborative of the work of other 
investigators.

From these data there emerge cer
tain plant symptoms or expressions 
which may be employed as a partial 
aid in judging the food requirements 
•of tomato plants during growth. 
Some of these symptoms have been 
Common knowledge to practical 
growers for years, while others have 
been observed from time to time but 
not so correctly diagnosed.

Insufficient Nitrogen
The symptoms of deficient nitro

gen for instance are well known. 
Such plants possess a stunted appear
ance, slender main stems and petioles, 
thin leaves of a pale green or yel
lowish colour. These plants will 
quickly respond to applications of 
nitrogen particularly if the soil in 
which they are growing has an ample 
supply of the mineral elements.

Frequently one encounters a situa
tion where the plant is somewhat 
stunted or dwarfed but the stems 
and petioles are reasonably stout and 
the foliage a medium green colour 
without any other signs of debility; 
in other words, healthy but lacking 
in general vigor. Such plants indi
cate a moderately well-balanced food 
supply, available, however, in too lim
ited amount. The kind of food 
available is satisfactory but the quan
tity is insufficient. In such cases, an 
increase of all the major elements 
would be in order.

In the Ottawa experiments one 
of the most easily diagnosed set of 
symptoms has been that due to the 
feeding of excess nitrogen. Excess 
nitrogen symptoms, as will be de
veloped later, are similar to those of 
deficient potassium in the early 
stages. There appears to exist a 
very close relationship between the

feeding of nitrogen and the element 
potassium. The latter appears to 
act as the counterpart of nitrogen; 
where nitrogen promotes soft, sappy 
growth, potassium on the contrary 
hardens growth. While the symp
toms of excess nitrogen do to a 
marked extent resemble those of de
ficient potassium, there is a suitable 
difference to be noted.

Theie is considerable evidence to 
show that luxury consumption of 
a nutritional element may take place, 
that is, the plants may absorb nitro
gen in approximately the same pro
portion as it is available in the nu
trient medium even though it is pres
ent in excess of the amount required 
for physiological balance. Instances 
of potassium deficiency are often as
sociated with a fairly high potash 
level masked as it were by an exces
sively high nitrogen level.

Insufficient Potash
When a luxury absorption of ni

trogen takes place in the presence 
of an otherwise ample potassium 
supply, the first response of the plant 
is that of excessive vegetative vigor, 
indicated by stout stems and large 
leaves of an abnormally dark green 
to bluish green colour. This is soon 
followed by a stage when the basal 
leaves are affected with a marginal 
chlorosis, later spreading between 
the veins and finally causing a burn
ing or browning of the leaves, curl
ing, and ultimate death. Probably 
by the time the lower leaves have 
reached the advanced chlorotic con
dition exhibited in Figure 1, the 
main stems of the plant will be ex
hibiting dark brown lesion-like 
patches which later turn black, re
sembling to some extent the disease 
known as stripe. These brown le
sions or burnt patches are illustrated 
in Figure 2 and are particularly val
uable as indicators of an excess ni
trogen condition.

When such a condition exists it 
may be corrected by the increased
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Fig 2.—A luxury feeding of nitrogen with insufficient potash will bring lesion-like patches on the stems.

feeding of potassium, that is, by the 
correction of the N/K ratio. The 
increased feeding of potassium will 
enable the plant to function nor
mally insofar as vegetative produc
tion is concerned; but it has been 
our observation that when the level 
of nitrogen is such as to induce such 
symptoms as described above, in
creasing the amount of potassium, 
while preventing injury to the fo
liage and stems, results in extensive 
vigor and the occurrence of a large 
amount of blossom-end rot, which 
point will be developed later.

When a real deficiency of potas
sium occurs in the presence of a 
moderate nitrogen supply, the plants 
do not possess the initial high vigor 
produced by luxury feeding of nitro
gen. In fact, growth is poor, the 
plants somewhat stunted, the foliage 
dark green but individual leaves not 
large. Later the margins of the 
lower leaves become chlorotic similar 
to excess nitrogen symptoms but the 
stem lesions do not occur. The 
chlorosis of the leaves progresses in

wards between the veins, ultimately 
resulting in severe scorching or 
browning and the death of the leaf. 
As the plant progresses, injury 
spreads upwards until in severe cases 
only the new foliage is free of troub
le. In extreme cases of potassium 
deficiency the yellowing of the leaf 
margins may be followed by a pur
pling of the under side and a curling 
downward toward the stem.

A somewhat similar condition to 
the above may be brought about by 
the excess feeding of phosphorus, 
for an excess supply of this element 
may actually bring about a potas
sium-deficient condition in the plant. 
The earlier symptoms of excess phos
phorus feeding are a general yellow
ing of the leaf (see Figure 3 ) , fol
lowed by the appearance of white 
speckles or large necrotic areas sim
ilar to potassium-deficient symptoms 
reported by Janssen & Bartholomew 
but never obtained by us except in 
the presence of excess phosphorus. 
Upon the death of the affected leaf 

( Turn to page 39)



The Inquiring Mind 
and the Seeing Eye

By A  lister B. Alexander
Madison, Wisconsin

SO  F A R  as I know, I have never 
heard an individual say an un

kind thing about him, nor he an un
kind thing of another individual. At 
the same time, he does not hesitate 
to present his own ideas and to bat
tle for them in a fair and consider
ate manner.”

This is the word picture of the 
character of Professor D . R . Hoag- 
land of the University of California, 
painted by his friend and associate, 
D r. A. R . Davis, Professor of Plant 
Physiology at the same institution.

E arly Education

Dennis Robert Hoagland, Chair
man of the Division of Plant Nutri
tion at the College of Agriculture, 
Berkeley, California, was born at 
Golden, Colorado, on April 2, 1884, 
the 9on of Charles B . and Lillian 
Burch Hoagland. His father, born 
in Kentucky of Dutch ancestry, and 
his mother, a native of Colorado but 
of English ancestry, passed on to him 
a sturdy foundation for the character 
that invtoked the tribute quoted 
above.

Dennis Hoagland received his 
early education in the grammar and 
high schools of Denver, and then 
entered Stanford University, where 
he majored in Chemistry and gradu
ated with the A .B . degree in 1907. 
W hile an undergraduate his marks 
entitled him to entry into Phi Beta

Kappa, and gave an indication at 
that time of the brilliant mind that 
was later to be so helpful to his na
tive state, and to the other states in 
which he has worked and experi
mented.

After his graduation he spent one 
semester in graduate work at Stan
ford as an assistant in chemistry; then 
came an appointment as an in
structor and laboratory assistant in 
the laboratory of animal nutrition, 
under the late Professor Jaffa, in 
1908. Following this training pe
riod, he became an analyst, then an 
expert chemist and Consulting Scien
tific Expert for the Referee Board 
of the United States Department of 
Agriculture, during the period from 
1910 to 1912. During this time he 
was associated with D r. Alonzo Tay
lor in his work on the toxicity of 
aluminum, copper, and sulphur com
pounds. These compounds were be
ing employed at that time in fruit 
processing and as preservatives, and, 
under the influence of D r. Wiley, 
the Referee Board was set up to de
termine whether such compounds had 
any deleterious effect on human 
metabolism.

In order to adequately test the 
toxicity of these compounds, a so- 
called “poison squad” was formed, 
composed of volunteer pre-medical 
students at the University of Califor
nia. The work was carried on there 
in 1910, and in 1911-1912 at the

10
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University of Pennsylvania, with 
Professor Hoagland acting as expert 
chemist in connection with the ex
periments. After the completion of 
the work of the Referee Board, Pro
fessor Hoagland went to the Uni
versity of Wisconsin, where he re
ceived his master’s degree in 1913, 
with his thesis on “T he Influence of 
Sodium Benzoate on the Synthesis 
of Urea.” T h e same year he was 
appointed Assistant Professor at the 
University of California, in the

PROFESSOR D. R. HOAGLAND

newly organized Division of Agri
cultural Chemistry, under Professor 
John S. Burd.

During the war period he par
ticularly concerned himself with the 
problem of potassium storage in sea 
weed, the extraction of which added 
considerably to the nation’s potash 
supply. In 1922, the Divisions of 
Agricultural Chemistry and Soil 
Chemistry and Bacteriology were 
combined into the Division of Plant 
Nutrition, with Professor Hoagland 
as head.

A t about this time he set out to 
study the problem of absorption of

ions by plants, a field in which he 
since has become the leader. In  
this work, he adopted/ the hroad 
viewpoint embodied in a concept of 
plant-soil interrelations. He was 
interested in soil as supplying min
erals to the soil solution, and he was 
interested in the plant as absorbing 
from that soil solution. He early 
discovered that if important prog
ress were to be made, more quanti
tative methods of study were im
perative. He therefore set out to 
control the experimental conditions so 
that the results of his studies might 
more accurately be interpreted.

Professor Hoagland has contrib
uted many papers to this field of 
study, and these contributions have 
been made use of both by plant and 
animal workers over the entire 
world. During this period of great 
activity in research, he still found 
time to guide the work of many 
graduate students, some of the most 
outstanding younger men in America 
having come under his influence.

Exceptional Executive
Professor Hoagland has an ex

ceptional ability in organization of 
research programs and in the analysis 
of data resulting from research work. 
He also has the ability to summarize 
decisively the outstanding points in 
the research work of others. This is 
especially shown by him in many 
of his summary articles, and in his 
position as Associate Editor of the 
Annual Review of Biochemistry.

H is achievements have been rec
ognized by his selection as the guid
ing officer of many different national 
organizations, such as the Western 
Society of Soil Science (1 9 2 4 ) ;  Pa
cific Division, American Botanical so
ciety (1 9 2 9 ) ;  Western Society of 
Naturalists (1 9 3 1 ) ;  American So
ciety of Plant Physiologists (1 9 3 2 ) ;  
and others, culminating in his re
cent selection as Vice-President of 
the Section of Plant Physiology at 
the Sixth International Botanical 
Congress at Amsterdam in 1935. He
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also was awarded the Stephen Hales 
Award for distinguished contribu
tions to plant physiology, presented 
by the American Society of Plant 
Physiologists in 1930, and has re
cently been selected for membership 
in the National Academy of Sciences.

P ractical in Research
Professor Hoagland combines; a 

knowledge of the theoretical with 
an appreciation of the practical to 
a degree unusual in the research 
worker. His understanding of the 
practical problems of plant nutrition 
which confront the agriculturist in 
California, combined with his sound 
theoretical knowledge, has gone far 
toward a solution of many perplex
ing 'problems. T h is is illustrated 
by his recent work on the relation 
of zinc to the little-leaf of peach 
and the mottle-leaf of citrus. In col
laboration with Professor W . H. 
Chandler he has worked out prac
tical methods for the solution of this 
fascinating problem.

Another problem combining theo
retical with practical knowledge was 
in connection with “tip-burn” of the 
prune. This baffling trouble, in cer
tain localities in California, was 
found to be associated with potassium 
deficiency in the soil, and not with 
an organism, as had long been sup
posed. Many other so-called “de
ficiency” diseases have been and are 
being studied by Professor Hoagland.

Published writings of Professor 
Hoagland have been varied and of 
great value to the agricultural in
terests of the nation. In 1915 he 
wrote several articles concerning the 
organic constituents of Pacific coast 
kelps, and the complex carbohydrates 
and forms of sulphur found in marine 
algae. In the following years he 
issued “Acidity and Absorption in 
Soils as Measured by the Hydrogen 
Electrode,” and an important article 
on “T he Effect of Hydrogen and 
Hydroxyl-ion Concentration on the 
Growth of Barley Seedlings.”

His later writings have covered

“The Freezing Point as an Indication 
of Variations in the Soil Solution 
Due to Season and Crop Grow th;” 
“The Relation of Plants to the Reac
tion of the Nutrient Solution;” “The 
Effect of Certain Aluminum Com
pounds on the Metabolism of M an;” 
“Effect of Season and Crop Growth 
on the Physical State of the Soil;” 
“The Soil Solution in Relation to 
the Plant.”

Others include “The Feeding 
Power of Plants;” “A Comparison 
of Sand and Solution Cultures with 
Soils as Media for Plant Growth;” 
“Minimum Potassium Level Re
quired by Tomato Plants Grown in 
W ater Cultures;” “Little-leaf or 
Rosette in Fruit T rees;” “Nutrition 
of Strawberry Plant under Con
trolled Conditions;” and several im
portant contributions concerning the 
absorption of ions, in which field, as 
previously stated, he is a leader.

A M an o f  Promise
Although his achievements seem 

ample, Professor Hoagland is still 
a comparatively young man, and will 
undoubtedly add a great deal more 
to the agricultural and soil knowl
edge of California and of the United 
States. He was married in 1920 to 
Jessie Smiley, whose sudden death 
from pneumonia in 1933 saddened her 
family and her wide circle of friends. 
Fortunately, she left three fine boys 
to be companions to their father, and 
to grow to respect his knowledge and 
character, of which Dean C. B. 
Hutchinson says, “I  have long ad
mired his unusual ability to analyze 
intricate and difficult problems and 
then direct toward their solution the 
modes of attack and techniques of 
the physical and botanical sciences. 
In all of my educational and research 
experience, I have never known a 
man who could do this better than 
he. For this reason I regard Den
nis Hoagland as one of the most 
outstanding men in agricultural 
science today.”



New Laws, New Ideas 
New Enterprises

By G. Chalmers McDermid
Charleston, South Carolina

SO M E  years ago, when the United 
States Department of Agricul

ture placed an embargo on the im
portation of certain flower bulbs from 
Holland, J .  M . Harrison, vegetable 
grower of Charleston, S. C., con
ceived the idea that bulbs would be 
a paying venture on his farm. Ac
cordingly, he contacted bulb import
ers and Department of Agriculture 
officials and started his crop, in a 
small way, off in one corner of his 
farm. From this beginning of a few 
acres in 1922, he has gradually in
creased his plantings to 40 acres last 
season, and it is this figure that he

intends holding as his limit.
M r. Harrison has left the bulb 

growing entirely to his brother-in- 
law, James W . Geraty, who besides 
growing from 100 to 150 acres of 
potatoes, spinach, squash, cabbage, 
and beans, still has time to talk about 
his bulbs. “I f  I have a hobby,” says 
M r. Geraty, “that hobby is bulbs, 
not only because they make such a 
beautiful showing during the grow
ing season, but because they answer 
so readily to any treatment I give 
them.”

T he prevalent soil type on the 
Harrison farm is Norfolk sandy

Fields of narcissi like this lend a reason for the name of the farm—“Harrison’s Pleasure Grove Farm.”
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loam, in which the bulbs seem to 
make their best growth. W hile M r. 
Geraty has used both the heavier and 
the lighter soil types for bulbs in 
years gone by, experience has shown 
him that the loamy type gives him 
best results. This soil is well- 
drained and warms up rapidly dur
ing the winter months, and so he has 
relegated the other fields to the 
growing of truck crops.

Increased Potash A pplication
Planting usually begins in October. 

“Earlier planting,” says M r. Geraty, 
“gives us as good a stand, but we find 
that the longer the bulbs are in the 
ground, the more chance there is of 
a certain kind of second growth 
which causes them to split into 
smaller sizes, and this cuts down the 
number of marketable bulbs. I  lay 
off my fields in 2 ^ 2  foot rows, apply 
from 1,000 to 1,500 pounds of 4-8-8 
(N P K ) fertilizer in the rows, and 
stir well with my cultivators. After 
a few days in the soil, preferably after 
a light shower, I freshen the ground 
again with a light plow and plant.”

W hen questioned as to why he had 
settled on his fertilizer analysis and 
rate of application, M r. Geraty 
stated that he had started out in an 
experimental way, with applications 
of from 1,500 to 3,000 pounds of 
8-7-5 fertilizer, thinking that nitro
gen was the big element needed. 
Finding that these amounts of nitro
gen were too much, he cut the appli
cations down to 1,500 pounds of
5-7-5. Later, through much cor
respondence with the Department of 
Agriculture and others, he still 
further cut the nitrogen to 4  per cent 
and increased his potash to 8 per 
cent. Since that time he has been 
well satisfied with results, although 
he still feels that he could cut his 
nitrogen down another per cent and 
“get away with it.”

Sometimes he follows potatoes or 
cabbage with his bulbs. Then he is 
able to cut the nitrogen down to

2 per cent, feeling sure that the 
amount of this plant food left over 
in the soil is sufficient to give his 
plants enough to carry them through. 
He has grown bulbs for as many as 
five years in succession in the same 
fields and says that they are manag
ing to hold their own. He feels that 
this is a bad practice, however, be
cause they will eventually exhaust 
certain essential plant foods and hurt 
the land.

“Phosphorus and potash seem to be 
the limiting factors for bulbs on my 
soil,” says M r. Geraty, “because I 
can’t get satisfactory crops without 
them, especially the potash. I  find 
that I can get away without nitrogen 
at all or just a little of it for a sea
son or two, but a complete fertilizer 
running 3-8-8 or 4-8-8 is the best. 
When I have this analysis mixed, I 
insist that all nitrogen come from 
organic sources, such as cottonseed 
meal, fish meal, or blood, and the pot
ash from manure salts or muriate of 
potash.”

Insects do not bother this planting, 
and each year the State Crop Pest 
Commission gives it a clean bill of 
health. Thus is done away with the 
necessity of either treating the bulbs 
at planting time or fumigating the 
marketable bulbs at selling time.

Quality Brings G ood Prices
Digging season comes in June, the 

tops beginning to die down in May. 
“T ater” digging also comes in late 
May and June, and M r. Geraty is 
sometimes in a quandary as to which 
he shall dig first. “Taters will rot,” 
says he, “if you leave them too long, 
and nature put a coat on narcissus 
bulbs which keeps them safe, so I al
ways get the spuds first.”

Prices received have been satisfac
tory, according to M r. Geraty, except 
for the last year or so. He has been 
shipping his bulbs into most of the 
important Eastern and Midwestern 
cities, and his customers nearly al- 

( Turn to page 44)



John Jackson and Son, Colebrook, N. H.t have twice won cups with yields like these.

Learning from 
Club Yields

By Ford S. Prince
Agronomist, New Hampshire College of Agriculture

rE  H A D  a selfish motive in 
promoting New Hampshire’s 

300-bushel potato club. T o  the 
growers it may have appeared that 
the object of this effort was to reward 
them with suitable insignia when they 
produced the desired yield. But our 
real reason was to inquire into the 
methods they used to produce large 
yields of potatoes, for we have always 
believed that, within certain limits, 
big yields and low costs go hand in 
hand. This certainly means more 
profit on the potatoes that are grown.

Most of these men, who have suc
ceeded in making the grade, by virtue 
of growing more than 300 bushels of 
potatoes per acre on a three-acre tract, 
are not average farmers. They are,

in the main, much better than that. 
They are a keen, wide-awake group; 
men who drive, some of them, 100 
miles or more to attend a meeting if 
they believe that there they will get 
an idea that will help them improve 
their methods. This they have done, 
as evidenced by the fact that the state 
record has crept steadily from slightly 
less than 400 to 532 bushels per acre, 
and with a significant increase in the 
average yield of the growers as a 
whole.

An explanation of how these grow
ers produce high yields, the methods 
they employ, and how they have 
changed their fertilizer practices, seed 
usage, rotation methods, and spray 
programs to keep in the forefront in
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the potato game is the object of this 
article.

T h e rotation system followed on 
most farms has been the greatest 
weakness of these potato growers. 
They are used to long rotations, with 
the land down many years in hay, and 
it was not easy to shorten the crop
ping practice, until the wireworm 
menace came into the foreground. 
These insects infest old sod lands and 
cause damage to the potato stand as 
well as to the quality of the potatoes 
produced. Except by shortening the 
rotation, it is practically impossible 
to control these pests. T h at the 
growers are attempting to avoid wire
worm dangers is borne out by the 
fact that in 1934 only 25 per cent of 
them used old sod land for spuds. In 
1932, 40 per cent planted their crops 
on old sod land, and in the earlier 
years of the club, the percentage 
planted on old sods was even higher.

Another method of avoiding wire- 
worms is to use the land for potatoes 
two or more years. In  1932 one out 
of twelve growers followed this

method; in 1934 one in five planted 
potatoes on land that had been in 
potatoes the year before. W hile this 
does not necessarily shorten the rota
tion, it does avoid wireworm injury, 
as the damage the second year is 
always less than it was the first, even 
where the land is infested, due to the 
fact that many of the wireworms have 
emerged as click beetles. As the 
adults lay their eggs only in sod land, 
no new infestation occurs in land that 
is not down in hay.

Aside from quality due to the pres
ence or absence of wireworms, the 
rotation followed has had an effect on 
yield wherever a clover sod is utilized 
for the potato crop. On farms where 
a short rotation has been practiced by 
members of this club and where a 
clover sod has been utilized, the aver
age yield has been 427 bushels per 
acre, while the average yield on all 
the other farms has been but 376 
bushels.

Yields in our New Hampshire club 
have not run as high as in many other 
states. In our club, a member must 

have at least three 
acres in order to enter, 
and yields are checked 
on this three-acre tract. 
This means in almost 
every case that the con
test area is not loaded 
but is representative of 
the methods used on all 
the growers’ acreages. 
Although a farmer has 
a right to select the 
three acres where the 
yield is to be checked, 
it is the exception rath
er than the rule to 
have him choose the 
area for taking rec
ords. W e believe this 
keeps the club within 
the realm of practica
bility and the methods 
followed by the mem
bers applicable on 
many of our farms.Mr. Jackson gives much attention to quality as well as yields.



One very definite result that has 
been obtained amongst the men who 
have entered the club is securing a 
better stand of potatoes. Due to the 
yield aim, the average width of row

Nov.-Dec. 1935
be hungry during the season. A l
though the amounts applied have 
varied slightly, depending largely on 
the price received for the preceding 
crop, there has been a tendency to
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Potato growers “ torn out" at the field meetings held during the growing season.

has been narrowed from 36 to about 
34 inches, and the potatoes now are 
spaced closer in the row. T he net 
result is the use of more seed potatoes 
per acre, and this is one of the trends 
that has become evident. In the early 
years 15 bushels of seed were the rule. 
T he amount used has increased each 
year, until in 1934 the average was 
19.4 bushels per acre. W hat the final 
outcome in this respect will be, we 
do not know. I t  is quite apparent 
that the maximum has not yet been 
reached, and early reports from the 
1935 crop indicate that the average 
may run well over 20 bushels of seed 
per acre this year. I t  now has been 
firmly established that good yields are 
possible only with good stands and 
that labor, fertilizer, and spray mate
rial are wasted on a poor stand of 
potatoes.

These potato growers are not 
stingy with fertilizer. They believe 
thoroughly in applying abundant 
plant food so that the crop will never

increase the plant food. T h e amount 
jumped from 1,960 pounds in 1929 
to an average of 2,280 pounds in 
1934, when the fertilizers used were 
all reduced to a 20-unit basis. Better 
soils, rotations, and methods permit 
of the use of more fertilizer with 
profit. Although certain experimen
tal work that we have done in New 
Hampshire, work which these grow
ers are keenly following, does not 
indicate abundant profits in applying 
more than one ton of 20-unit plant 
food or its equivalent, it is quite ap
parent that these men are not allow
ing their crops to suffer for want of 
something to eat.

The formula of the fertilizer that 
is used is receiving more and more 
attention from the potato growers. 
W ith experimental work as a back
ground, they have learned that cer
tain soils require more phosphoric 
acid than is found in the ordinary 
formula. Old sod lands where plant- 

( Turn to page 41)
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Discing down bar clover preparatory to bedding the land for planting cotton.

Winter Covers
for the South

By E . B. Ferris
Extension Agronomist, Mississippi State College

T H E  older parts of the cotton belt precipitation comes as snow rather
boast of mild winter tempera- than rain,

tures and a high annual rainfall. I t  is estimated that several times
Properly taken advantage of, these as much plant food has been lost to
factors might have proven blessings; the South from erosion and leaching 
but under the prevailing system of as has ever been removed in crops, 
growing clean-cultured crops, like One has only to observe the millions
corn and cotton, they have, in fact, of acres of gullied and abandoned
contributed largely to a rapid wear- fields in our section to be convinced
ing out of the soils as a result of that this estimate is not an exaggera-
heavy winter rains falling on bare tion. Not only have the gullied hill- 
fields. In the more northern lati- sides themselves been destroyed, but
tudes of the United States such rapid inert subsoil material from them has
loss of plant food has not taken place covered even larger areas of once fer-
even under a like system of clean- tile bottom lands, filling up drainage
cultured crops because the lands ditches and obstructing the flow of
freeze in winter and much of the natural creeks, and even rivers.
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O f course, the mechanical protec
tion of these hillsides with proper ter
races is of first importance, but alone 
will never entirely correct the trouble 
because sheet erosion, while not so 
evident to the eye as actual gullying, 
is still as potent a factor in removing 
plant food. I t  may be said here that 
the South as a whole was never more 
erosion-conscious than now, following 
the intense campaign that has been 
going on recently in Soil Erosion sta
tions and our many C C C  Camps. 
Therefore, the time seems ripe to 
stress other factors that must be con
sidered if our southern fields are 
again to be brought back to their once 
productive state when they rivaled 
any part of the civilized world in the 
crops produced.

T he factors that have contributed 
most to a rapid wearing-out of these 
soils, namely, open winters and heavy 
rainfalls, might be made assets in 
growing more winter cover crops. 
These crops will prevent erosion and 
leaching and at the same time furnish 
winter grazing for livestock, and 
when turned under in the spring 
will add much humus to the soil, as 
well as nitrogen, if they are legumes. 
T h at our people are not all unaware

Nov.-Dec. 1935
of this fact is proven by the record in 
many of these states. As an illustra
tion, the state of Alabama has a rec
ord of having planted only 50,000 
pounds of winter legumes in 19IS 
and having increased this amount 
to some 6,500,000 pounds in 1934. 
T o  this time vetch and winter peas 
have been used more largely than any 
other kinds and their use is being 
greatly increased, not alone by inten
sive campaigns put on by the Experi
ment Station and Extension forces, 
but as well by the general knowledge 
among farmers, after seeing the re
sults of their neighbors, that the 
growing of such crops pays wonder
fully well.

W hile the vetches and winter peas 
will likely continue to be the most 
popular of these winter legumes, some 
wonderful results have been had in 
certain parts of the cotton belt from 
the use of bur clover as a cover crop 
following cotton or corn. Bur clover 
has long been used in the South as an 
early pasture plant and has one de
cided advantage over vetch and 
winter peas in its ability to produce 
abundantly seed which may be saved 
at small cost by the farmer. Too, 
when once well seeded, the seed ger
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minate slowly and enough seed will 
remain ungerminated in the soil to 
continue to give stands over a period 
of four or five years. Thus, in the 
Mississippi Delta certain planters

bushels of seed in bur are required 
to plant an acre and they do not ger
minate so well nor as quickly as do 
the more commonly grown winter 
legumes. But the seed in the burs

A committee of planters studying a good growth of bar clover being used as a winter cover crop.

have found that by letting a single 
heavy crop of this clover go to seed, 
they may continue to get stands for 
five successive winters even where 
these stands are plowed under in the 
spring before being given time to 
make seed. Such fields are watched, 
and where the stands begin to get 
poor, the crop is allowed to reseed, 
thus growing another abundant sup
ply. These fields are then planted to 
late corn rather than cotton and are 
continued in the clover over an indef
inite period.

One of the greatest deterrents to 
the more general use of these winter 
legumes is the cost of annual seeding, 
which cost mounts to several dollars 
per acre for seed and inoculation 
alone, besides the expense of actual 
planting. I f  it proves practical to 

substitute over a wide area bur clover 
for vetch or winter peas, it will prove 
a great boon to the farmer. How
ever, the cost of starting the planting 
of bur clover is much higher than 
with vetch or peas, because 8 to 10

carry their own inoculation and while 
they sell for approximately $1.00 per 
bushel on the markets, they can be 
saved at home by the simple process 
of sweeping them up in the spring at 
the low cost of two to three cents per 
bushel for actual labor. A single acre 
well developed will furnish enough 
seed for planting 10 or more acres.

In Mississippi, numbers of farmers 
are planting small lots of this bur 
clover with the expectation of allow
ing it to seed and from this small 
start gradually increase their plant
ings as seed are available and the 
general knowledge of the crop is in
creased. In other parts of the state, 
crimson clover is being used to a 
limited extent for winter cover and 
has given fine results,,.but it, like 
vetch and winter peas, requires' an
nual seeding and usually out-of-pocket 
money for purchasing seed and inocu
lating material. While vetch reseeds 
itself fairly well and has been known 
to perpetuate itself in a field 

( Turn to page 43)



“Man Cannot Live 
By Bread Alone”

By C. J . Chapman
Soils Department, University of Wisconsin

I A M  going to relate a soil fertil
ity story that illustrates well 

the quotation from the Bible which 
I have used as title to this article.

I have in mind right now a large 
farm, some 1,200 acres, located at 
Oconomowoc, Wisconsin. This farm 
is owned by Fred Pabst of Blue Rib
bon fame— fame gained both through 
his blue ribbon Holsteins and Blue 
Ribbon Beer. Some five years ago 
M r. Pabst, through his manager
F. J .  Southcott, appealed to the Soils 
Department for help. Something was 
wrong with the soils on this farm. 
Crop yields had been slipping for 
several years.

It was in the fall of 1929 that I 
first visited this 
farm. I made a 
complete soil sur
vey, taking sam
ples of soil from 
the various fields 
on the farm. W e 
tested these soils 
in our labora
tories for acidity, 
available phos
phorus, and avail
able potash. W e 
also ran green
house pot tests 
on representative 
samples from two 
of the fields on 
the farm where 
we planned to 
conduct f i e l d

trials the year following. Our chem
ical tests and greenhouse results 
clearly indicated an unbalanced state 
of fertility.

I checked up on the previous his
tory of this farm and found that 
practically every acre of tillable land 
had been limed. I found further that 
several carloads of rock and super
phosphate had been used, and literally 
trainloads of feed concentrates had 
been purchased and fed to the large 
herd of dairy cattle on the farm.

Our laboratory tests on soil sam
ples, our greenhouse pot tests, and 
the history of the fertilization, all 
pointed toward a potash problem. Of 
course, the lime-phosphate program

Potash paid on barley on the Fred Pabst farm, Oconomowoc, Wis. An 0-20-10 
fertilizer increased the yield 5.6 bushels per acre in one of the driest seasons in 
history. Net profit from the treatment was f  2.70 per acre. Superphosphate 
alone increased the yield 2.5 bushels per acre with a net profit of $.05.
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had temporarily stimulated crop pro
duction, but all the time the reserves 
of potash were being lowered. The 
feeding of so much grain and other 
feed concentrates had tended still 
further to accentuate this potash 
shortage.

M r. Pabst is one of the early grad
uates of the Short Course in Agricul
ture of the University of Wisconsin, 
and at the time he was a student 
our program for lime, phosphates, 
and legumes seemed to be funda
mentally sound. M ost of the soils of 
the state by chemical analyses showed 
tremendous reserves of total potas
sium, and we had little thought that 
potash would ever become a limiting 
element.

Crop Show ed Potash H unger
T h e soil on the farm has been 

mapped largely as Waukesha silt to 
fine sandy loam. For the most part 
it is a level terrace, underlain at a 
depth of two feet or more with a 
gravelly, silty clay, and on some 
portions with a sandy subsoil. This 
type of soil, even under average farm
ing practice, has shown response to 
potash fertilizers in recent years.

In  the spring of 1930, we laid out 
some large 3-acre plots on an 80-acre 
field of barley. W e used straight 
superphosphate and compared this 
treatment with mixtures, with nitro
gen and potash in varying propor
tions. T h e results of this first year’s 
field trial and of subsequent tests 
have verified my suspicions that the 
lack of potash was largely responsible 
for the lowered productiveness of this 
land.

I  recall vividly that first spring in 
1930 an 80-acre field of alfalfa which 
showed in a most striking way the 
characteristic symptoms of potash 
hunger. T he crop was stunted in
growth. T he leaves showed white 
flecks in their margins and the lower 
leaves were yellow and dried up pre
maturely, both symptoms indicating 
potash starvation.

W e tried an experiment on this 
field. After the first crop of alfalfa 
was harvested, we made two rounds 
with a broadcast fertilizer sower 
across the entire length of the field, 
using on one strip pure 50 per cent 
muriate of potash and on the other 
strip an 0-20-20 mixture.

Very little benefit could be seen on 
the second crop that year, but the 
following spring those two strips in 
this field stood out head and shoulder 
above the rest of the field. Not only 
was there a marked difference in the 
growth of the alfalfa on these two 
strips, but we found that there had 
been less winter-killing where the 
potash fertilizer had been used.

In  1931 M r. Pabst purchased a 
carload of superphosphate and potash 
fertilizer (10 tons each of 45 per cent 
superphosphate and muriate of pot
ash.) In fact, he has been buying 
phosphate-potash fertilizers every 
year since, and it would do your 
heart good to see (he alfalfa on this 
farm at the present time. No longer 
is there any evidence of potash starva
tion on fields which have been fer
tilized, but rather big, rank, dark 
green, thrifty, beautiful stretches of 
this great hay crop.

V aried  Amounts o f  Potash
Last year M r. Pabst became very 

much interested in the use of fer
tilizers on malting barley. He pur
chased a large 16-disc combination 
fertilizer drill, and on our recommen
dation purchased enough potash- 
phosphate fertilizer to cover 105 
acres. W e conducted some experi
ments on one field of barley to check 
the influence of varying amounts of 
potash in mixtures with phosphate on 
the malting quality of barley.

I t  is well known that the season 
1934 was the driest in history in 
Wisconsin. Yields were cut short 
by reason of a lack of moisture and 
intense heat. In spite of the unfavor
able season, however, there was a 

( Turn to page 37)





King of the Corn- 
huskers — Elmer G. 
Carlson, 2 6 -year-old 
farmer from Andnbon, 
Iowa, won this year's 
National Corn-husking 
Contest, recently held 
at Newton, Indiana. 
He set a new world’s 
record by husking 41.5 
bushels in the allotted 
80 minutes.

Below: Interested 
Spectators.



Queen of the Muck 
Crops Show — Miss 
Evelyn Edwards was 
crowned "Queen" at 
the Northern Indiana 
Muck Crops Show 
held this fall at North 
Judson, Indiana. She 
competed with 20 other 
girls from surrounding 
communities to win 
this honor.

Below: Royalty, 
Self-crowned.



WHEN HUNTERS BREAK SILENCE



Again we are at the end of another year. Mental 
1  and actual inventories of accomplishments of the aims

and purposes with which we set forth on our living 
t  of 1935 flood upon us. T o  some there will come a

degree of satisfaction; to others disappointment. Both will merge into a 
joyous Christmas Spirit if we will but open our hearts to it.

W hat is the source of the Christmas inspiration? W hat makes a sane 
and blase world prepare for the “holly day” in the same excited and happy 
way year after year? W hat makes an essentially and materially-minded 
people forget self in a furtherance of “Good W ill Toward M en?”

It  is, of course, the Christian significance. And yet, isn’t there also evi
dent the very human need of a means of clarifying our lives and putting 
ourselves in tune with a brotherhood out of which progress only can come?

W e need a time to pause and check up. W e need a time to forget our 
worries and cares. W e need a time to fully appreciate our human relation
ships. W e need the humbleness of the Christmas spirit. Let us imbide to 
the fullest extent possible.

T J  A Several million tons of commercial
x v p p i l ^ d .L l C / 1 1 .  fertilizer are applied to our farm

Means More Profit IanJds every year- TJere “ .a ri«h.tand a wrong way of applying this 
fertilizer to the land. T he best methods of application mean larger yields 
and cheaper costs of production. Careful experimental work has shown that 
potatoes yield 20 to 25 more bushels per acre, corn 5 to 10 bushels, cotton 
100 to 200 pounds more seed cotton per acre, and some other crops in pro
portion, if proper methods of application are used. Hence experimental 
work in this field is of much practical importance.

Investigations were started by the formation of a committee in the fall 
of 1925. During 1926-27-28 a number of cooperative experiments were con
ducted. A more comprehensive program, involving the use of machines 
in contrast to the old method of application by hand, was started in the 
spring of 1929 in South Carolina. During 1929 and 1930 the fertilizer 
and farm equipment industries contributed a substantial sum to cover ex
penses incidental to getting the program started.

Since 1931 the Bureau of Agricultural Engineering has expended in its
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cooperative work with the committee and with State Experiment Stations 
somewhat more than $100,000. During that time a number of experimental 
machines have been developed and a laboratory building was erected at 
Arlington Farm. The Bureau of Plant Industry and the Bureau of Chem
istry and Soils and many State Agricultural Experimental Stations have con
tributed much to this cooperative program. The fertilizer industry is rep
resented on the Joint Committee on Fertilizer Application. R. H. Smalley 
of the National Fertilizer Association is General Secretary.

T he experiments in fertilizer application so far have been made on cotton, 
corn, tobacco, potatoes, cabbage, peas, tomatoes, snap beans, canning corn, lima 
beans, kale, spinach, sugar beets, and white beans. Experimental work 
to date has shown that the method of applying fertilizer to potatoes, for 
instance, in the bottom of the row mixed well with the soil, does not on 
the average produce the best yields. For practically all crops that have 
been under investigation, the work has given conclusive proof of the value 
of applying fertilizer in bands at the sides of the hill or row.

In addition to the work on methods, the farm-equipment industry has 
made distinct progress in developing new machines and attachments for old 
machines in order that fertilizer may be applied in accordance with the 
recommendations of the committee.

T he results already obtained are of great value in the more efficient 
use of fertilizers. Further work should be heartily supported by everyone 
interested, to the end that where better practices are demonstrated, they 
may be put into general use for the betterment of all concerned.
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“Conservation of Our Natural Resources” is a term 
V U l i o C l  V  t  known to almost everyone. However, to most “Our 

Q q j^ I  Natural Resources” mean minerals, oil, gas, forests, 
and water power. Too few include what is now being 

emphasized as our most important natural resource— the soil.
“As a nation we have been blind to the need for conservation of our 

soil. Apparently we have felt that like Tennyson’s brook which runs for
ever, the soil is imperishable and will continue to support plant growth,” 
says D r. J .  S. Buie, formerly Chief Agronomist, Clemson College, S. C., 
and now a Regional Director of the. Soil Conservation Service. He points 
out the danger in such an attitude by declaring that whether one does or 
does not own land, he is concerned in maintaining the productiveness of the 
soil. Every man, woman, and child in the United States is affected either 
directly or indirectly by the problem of soil conservation. I t  is not just an 
agricultural problem, but one of far-reaching economic and social signifi
cance, for it is impossible to substitute any other medium for soil in the 
culture of plants, without which human and animal life could not long 
continue.

I t  is gratifying to have D r. Buie also say that the growing interest in the 
problem by the general public and the active participation in control measures 
by diversified groups are most encouraging.



This aection contains a short review of some of the most practical and important bulletins, and lists all recenr 
publications of the United States Department of Agriculture and the State Experiment Stations relating to Fer
tilizers, 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
A very interesting discussion of 

the geology of the soils in the state 
of Massachusetts as related to 
reserves of soil potash and the 
economical use of potash salts in 
crop fertilization is to be found in 
the new Agricultural Experiment Sta
tion Bulletin, No. 324, “ Potash in 
Massachusetts Soils— Its Availability 
for Crops.” Chemical analyses of 
soil samples from the 10 major soil 
series reveal quite a wide variation in 
total potash, higher percentages fre
quently being associated with higher 
content of silt-clay particles. On the 
average the percentage of potash in 
the silt-clay particles is only slightly 
higher than in the sand particles. 
Since the soils average about 75 per 
cent sand, much of the soil potash 
is contained in these sand particles. 
Probably the potash in this large per
centage of sand is not as available 
as that contained in the smaller silt- 
clay percentage. In the opinion of 
the author, efficient use of fertilizer 
potash on these soils requires care
ful consideration of the soil texture 
and water supply. An abundance 
of water will enable a crop to make 
use of more of the soil potash, while 
with a scanty water supply, there 
is need for liberal use of easily dis
solved potash fertilizers. Soil re
search workers and agronomists 
working with soils of a glacial ori
gin should find this bulletin most 
helpful.

Bulletin No. 322, Massachusetts

Experiment Station, “T he Effect of 
Fertilizers on the Longevity of M ow
ings,” is a report of experiments with 
varying amounts of N, P, & K  on 
Merrimac fine sandy loam. In  this 
work nitrogen was the most effective 
nutrient in producing differences in 
yield, with potash a close second. 
Increments of phosphoric acid were 
of no value in increasing yield. The 
results show a superior type of vege
tation, particularly with respect to 
clover, on the plots which received 
high potash, while on the high-nitro- 
gen plots there was a slightly higher 
percentage of the better grasses. 
High-nitrogen, high-potash fertiliz
ers in a 3-1-2 ratio, in the opinion of 
the authors, should produce the best 
yield and quality of hay. They 
specifically point out that fertiliza
tion alone does not insure perman
ency of mowing, but rather does it 
prolong the period of profitable pro
duction. This bulletin is a most 
valuable contribution to our knowl
edge of hay-land management and 
fertilization.

“Effects of Certain Soil Types, Seasonal 
Conditions, and Fertilizer Treatments on 
Length and Strength of Cotton Fiber*' Agr, 
Exp. Sta., Fayetteville, Ark., Bui. 319, 
June  1935, 0 . A. Pope.

“Fertilizers for Potatoes,** (Second Report) 
Agr. Exp. Sta., Storrs, Conn., Bui. 203, Mav 
1935, B. A. Brown.

“ Vegetable Fertilizers with Special Emphasis 
on Home Mixing,’* St. Col. Ext. Serv., Storrs, 
Conn., Bui. 215, Feb. 1935, Albert E. Wil
kinson.

“Borax as a Fertilizer for Celery," Agr. Exp. 
Sta., Gainesville, Fla., Pr. Bui. 478, Aug. 
1935, E. R. Purvis and R. W. Ruprecht.
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“Commercial Fertilizers,” Agr. Exp. Sta., 
Lafayette, Ind., Cir. 212, Apr. 1935, H. R. 
Kraybill, 0 . W. Ford, 0 . S. Roberts, L. E. 
Horat, M. H. Thornton, C. M. Cohee, and 
J .  W. Jackman.

“Soil Management and Fertilizers for 
Indiana Fruit Crops,” Purdue Univ., Lafay
ette, Ind., Leaf. 185, Rev. Apr. 1935, Monroe 
McCoton.

“Report of the Fruit and Truck Experiment 
Station, Hammond, La.,”  Agr. Exp. Sta., 
Hammond, La., Issued 1935, B. Szymoniak.

“Inspection of Commercial Fertilizers for 
1934,” Agr. Exp. Sta., Durham, N. H., 
Bui. 283, Dec. 1934, T. 0 . Smith and H. A. 
Davis.

“Fertilizer Experiments with Sweet Clover,” 
Agr. Exp. Sta., Durham, N. H., Sta. Cir. 47, 
May 1935, F . S. Prince, P. T. Blood, T. G. 
Phillips, and G. P. Percival.

“ Top-Dressing Pasture Lands with Fer
tilizer, * Agr. Exp. Sta., Durham, N. H., Sta. 
Cir. 48, Apr. 1935, F . S. Prince, P. T. Blood, 
T. G. Phillips, and G. P. Percival.

“Fertilizer Report, 1934,” Pa. Dept, of Agr., 
Harrisburg, Pa., Vol. 18, No. 4, Gen. Bui. 530, 
June 1 ,1935.

“Recommendations with Reference to the 
Fertilization of Flue-Cured, Sun-Cured and 
Shipping Tobacco Grown on Average Soils in 
Fa., N. C., S. C., and Ga. for the Year 1936,” 
Seft. 1, 1935.

Analyses of Commercial Fertilizers”  
Agr. Exp. Sta., Clemson, S. C., Bui. 304, 
Aug. 1935.

The Fate of Added Barium Silicofiuoride 
and Its Effect upon Sulfates and Other Soil 
Components, as Influenced by Limestone and 
by Dolomite,” Agr. Exp. Sta., Knoxville, 
Tenn., Bui. 155, June  1935, W. H. Maclntire, 
W. M. Shaw, and Brooks Robinson.

“Commercial Fertilizers,” Agr. Exp. Sta., 
Burlington, Ft., Bui. 397, Aug. 1935, 
L. S. Walker and E. F . Boyce.

“Boron in Soils and Irrigation Waters and 
Its Effect on Plants, with Particular Reference 
to the San Joaquin Falley of California,” 
U. S. D. A., Washington, D. C., Tech. Bui. 
448, Feb. 1935, Frank M. Eaton.

Soils
An ingenious chart showing the in

fluence of soil reaction on the avail
ability of mineral nutrients and other 
elements of importance in plant nu
trition has been devised by N. A. 
Pettinger. This chart is incorpo
rated in a bulletin describing in non
technical language the meaning, sig
nificance, and system of expressing 
soil reaction. The importance of soil 
reaction on the availability of a num
ber of beneficial and non-beneficial
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elements in the soil is briefly dis
cussed, and the suitable soil reactions 
for a number of field and garden 
crops are given. A very helpful table, 
which tells how much lime to apply 
to change the reaction (pH ) of the 
soil a desired range, is included.

The author has wisely drawn at
tention to the limitations of benefits 
that may be expected from bringing 
the reaction of the soil to the proper 
range. Liming is not a cure-all for 
the non-productivity of soils. Proper 
fertilization, drainage, organic mat
ter, and other factors also are impor
tant in producing good yields, and it 
is only by giving proper attention to 
all these factors that best yields of 
high-quality crops are obtained. 
However, soil acidity is a very im
portant factor in the humid sections 
and best returns from fertilizers will 
not be obtained if the soil reaction is 
not favorable.

Farmers and those advising them 
will find this practical bulletin very 
useful. It  is published by the Vir
ginia Agricultural Experiment Sta
tion as Extension Bulletin 136, en
titled “A Useful Chart for Teaching 
the Relation of Soil Reaction to the 
Availability of Plant Nutrients to 
Crops.”

“ The Measurement and Significance of 
Hydroxyl-ion Concentration in Alkaline- 
Calcareous Soils,” Col. of Agr., Tucson, Ariz., 
Tech. Bui. 57, June  1935, W. T. McGeorge.

“ The Use of Sugar Beet Petioles as Indi
cators of Soil Fertility Needs,” Colo. Exp. Sta., 
Fort Collins, Colo., Tech. Bui. 14, July  1935, 
Robert Gardner and D. W. Robertson.

“Soil Erosion in Missouri,”  Col. of Agr., 
Columbia, Mo., Bui. 349, Apr. 1935, L. D. 
Baver.

"Soils in Relation to Fruit Growing in 
New York, Part F I . Tree Behavior on 
Important Soil Profiles in the Williamson- 
Marion Area, Wayne County,” Cornell Univ. 
Agr. Exp. Sta., Ithaca, N. Y ., Bui. 626, 
Apr. 1935, Joseph Oskamp.

“Soils in Relation to Fruit Growing in 
New York, Part F I  I. Tree Behavior on 
Important Soil Profiles in the Kinderhook, 
Germantown, and Red Hook Areas in Columbia 
and Dutchess Counties,” Cornell Univ. Agr, 
Exp. Sta., Ithaca, N. Y., Bid. 627, Apr. 1935, 
L. P. Batjer and Joseph Oskamp.
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“Field Crops on Berks Shale Soil Respond 

to Lime and Fertilizers” Fa. Agr. Exp. Sta., 
Blacksburg, Fa., Bui. 292, Nov. 1933, 
P. T. Gish and T. B. Hutcheson.

“Pasture Irrigation,” Agr. Exp. Sta., 
Pullman, Wash., Bui. 313, May 1935, 
L. J .  Smith, Maynard S. Grunder, and 
Harry L. Garver.

“Selenium and Other Toxic Minerals in 
Soils and Fegetation,” Agr. Exp. Sta., 
Laramie, Wyo., Bui. 206, June  1935, 0 . A. 
Beath, H. F . Eppson, and C. S. Gilbert.

“Soil Blowing and Dust Storms,” U.S.D.A., 
Washington, D. C., Misc. Pub. 221, Mar. 
1935, Charles E . Kellogg.

“Chemical Studies of Infertile Soils Derived 
from Rocks High in Magnesium and Generally 
High in Chromium and Nickel,” U.S.D.A., 
Washington, D. C., Tech. Bui. 471, Apr. 1935, 
W. 0 . Robinson, Glen Edgington, and H. G. 
Byers.

“Soil Survey of Perry County, Alabama,” 
U.S.D.A., Washington, D. C., Series 1930, 
No. 30, J .  F . Stroud, M. E . Stephens, 
M. E . Swann, G. A. Swenson, W. E . Tharp, 
and B. H. Williams.

“Soil Survey of the Brighton Area, Col
orado,” l/.S.D .A., Washington, D. C., Series 
1932, No. 1, W. G. Harper, Lloyd Acott, and 
Elmer Frahm.

“Soil Survey of Benewah County, Idaho,” 
U.S.D.A., Washington, D. C., Series 1930, 
No. 22, E. N. Poulson and K. B. Platt.

“Soil Survey of Monroe County, Iowa” 
U.S.D.A., Washington, D. C., Series 1931, 
No. 9, C. L. Orrben and W. E . Tharp.

“Soil Survey of Iowa, Poweshiek County," 
Agr. Exp. Sta., Ames, Iowa, Soil Sur. Rep. 74, 
Mar. 1935, P. E l Brown, T. H . Benton, 
H. R. Meldrum, and A. J .  Englehorn.

“Soil Survey of Iowa, Guthrie County,” 
Agr. Exp. Sta., Ames, Iowa, Soil Sur. Rep. 
75, Mar. 1935, P. E . Brown, C. L. Orrben, 
H. R. Meldrum, and A. M. O'Neal.

“Soil Survey of Iowa, Hancock County,” 
Agr. Exp. Sta., Ames, Iowa, Soil Sur. Rep. 76, 
Mar. 1935, P. E . Brown, H. R. Meldrum, 
T. H. Benton, and G. B. Killinger.

“Soil Survey of Iowa, Washington County,” 
Agr. Exp. Sta., Ames, Iowa, Soil Sur. Rep. 77, 
Mar. 1935, P. E . Brown, C. L. Orrben, 
H. R. Meldrum, and A. J .  Englehorn.

“Soil Survey of Woodson County, Kansas,”  
U. S. D. A., Washington, D. C., Series 1931, 
No. 8, M. H. Layton and C. E . Dornberger.

“Soil Survey of Neosho County, Kansas,” 
U. S. D. A., Washington, D. C., Series 1930, 
No. 33, M. H. Layton, R. W. O’Hara, and 
C. E . Dornberger.

“Soil Survey of Tillman County, Okla
homa,” U. S. D. A., Washington, D. C., 
Series 1930, No. 24, A. W. Goke, E . G. 
Fitzpatrick, and W. C. Boatright.

“Soil Survey of Randall County, Texas,” 
U. S. D. A., Washington, D. C., Series 1930, 
No. 27, E. H. Templin and T. C. Reitch.

“Soil Survey of Galveston County, Texas,”

U. S. D. A., Washington, D. C., Series 1930, 
No. 31, Z. C. Foster and W. J .  Moran.

Crops
The Agricultural Extension Ser

vice of Ohio State University has re
cently revised and brought up to 
date several of its best publications. 
Among those in the listings below 
are such subjects as “Growing Vege
table Plants,” “Tomatoes for Can
ning,” “Home Gardening,” “Lawns,” 
and “Better Pastures for Ohio Live
stock.” These publications make 
available for handy reference in one 
volume basic information with which 
many readers are familiar and all 
new data on the subjects involved.

An important winter crop is house 
plants. While usually of greatest in
terest to women, this crop occasions 
many inquiries to agricultural exten
sion workers with reference to satis
factory cultural practices. A new 
bulletin, No. 206, “House Plants,” 
by E . R. Honeywell, Department of 
Horticulture, Purdue University Ag
ricultural Experiment Station, is de
tailed in its information on essentials 
of plant growth, plant containers, 
insects and allied pests, selection of 
house plants, care of greenhouse- 
grown plants, and other related sub
jects. Not only agricultural exten
sion workers but every housewife who 
is interested in brightening up her 
windows will find this publication 
full of practical advice.

“ The Quality of Arizona Cotton,” Agr. 
Exp. Sta., Tucson, Ariz., Bui. 150, June  1, 
1935, R. L. Matlock and J .  R. Kennedy.

“Annual Report of the Director for Fiscal 
Year Ending June  30, 1934,” Agr. Exp. Sta., 
Newark, Del., Bui. 192, May 1935, C. A. 
McCue.

“Grotoing and Handling Sweet Potatoes in 
California,” Agr. Ext. Serv., Berkeley, Calif., 
Cir. 55, Rev. May 1935, D. R. Porter.

“ The Farm That Became a College,” 
Univ. of Calif., Berkeley, Calif., Third Series, 
Fol. X X F i l l ,  No. 16, May 15, 1935.

“Effects of Certain Environmental Factors 
on Germination of Florida Cigar-Wrapper 
Tobacco Seeds,” Agr. Exp. Sta., Gainesville, 
Fla., Tech. Bui. 277, May 1935, Randall R. 
Kincaid.
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“Effects of Freezing Temperatures on 
Sugarcane in the Florida Everglades” Agr. 
Exp. Sta., Gainesville, Fla., Tech. Bui. 278, 
May 1935, B. A. Bourne.

“ The Digestible Nutrient Content of Napier 
Grass Silage, Crotalaria Intermedia Silage and 
Natal Grass Hay,” Agr. Exp. Sta., Gainesville, 
Fla., Tech. Bui. 279, May 1935, W. M. Neal, 
R. B. Becker, and P. T. Dix Arnold.

“ The Tung-Oil Tree,” Agr. Exp. Sta., 
Gainesville, Fla., Bui. 280, (Revision of Bui. 
221) June  1935, Wilmon Newell, Harold 
Mowry, R. M. Barnette, Rev. by A. F . Camp 
and R. D. Dickey.

“Composition of Miscellaneous Tropical 
and Sub-Tropical Florida Fruits,” Agr. Exp. 
Sta., Gainesville, Fla., Bui. 283, July 1935, 
A. L. Stahl.

“Cotton Varieties for Florida,” Agr. Exp. 
Sta., Gainesville, Fla., Bui. 285, Sept. 1935, 
W. A. Carver.

“ The Iodine Content of Some Georgia 
Vegetables and Water as a Factor in Its 
Variation,” Ga. Exp. Sta., Experiment, Ga., 
Bui. 190, May 1935, K. T. Holley, T. A. 
Pickett, and IV. L. Brown.

“Science Aids Idaho Farmers,” Annual 
Report, Agr. Exp. Sta., Moscow, Idaho, Bui. 
217, June  1935.

“Lespedeza in Illinois,” Agr. Exp. Sta., 
Urbana, III., Bui. 416, July  1935, J .  J .  Pieper, 
0 . H. Sears, and F . C. Bauer.

“More and Better Potatoes,” Purdue Univ., 
Lafayette, Ind., Ext. Bui. 89, May 1935, 
W. B. Ward, C. T. Gregory, and C. E . Gould.

“4rH Corn Club Manual,” Purdue Univ., 
Lafayette, Ind., Ext. Bui. 157, Mar. 1935, 
A. T. Wiancko and W. R. Amick.

“Peach Pointers,” Purdue Univ., Lafayette, 
Ind., Ext. Bui. 171, Mar. 1935, Monroe 
McCown.

“Indiana Baltimore Tomato—Its History 
and Development,” Agr. Exp. Sta., Lafayette, 
Ind., Cir. 207, Dec. 1934, Edw. C. Stair.

“Helps for the Home Garden,” Purdue 
Univ., Lafayette, Ind., Rev. Ed., May 1935.

“Korean and Other Lespedezas,” Purdue 
Univ., Lafayette, Ind., Leaf. 175, Apr. 1935, 
K. E . Beeson.

“Growing Tomatoes for the Early Market,” 
Purdue l/niv., Lafayette, Ind., Leaf. 182, Apr. 
1935, W. B. Ward.

“Currents and Gooseberries,” Purdue Univ., 
Lafayette, Ind., Leaf. 193, Apr. 1935, 
Clarence E . Baker.

“Extension Progress,” St. Col. Ext. Serv., 
Manhattan, Kan., Ext. Bui. 75, Dec. 1934, 
H. J .  C. Umberger.

“Forty-Seventh Annual Report of the 
Director for the Year 1934,” Agr. Exp. Sta., 
Lexington, Ky., Jan. 1, 1935, Thomas P. 
Cooper.

“Biennial Report of the Rice Experiment 
Station, Crowley, Louisiana, 1933-1934,” 
Agr. Exp. Sta., Baton Rouge, La., J .  Mitchell 
Jenkins.

“ A  General Summary of Experiments with 
Sugarcane,” Agr. Exp. Sta., Baton Rouge, La.,

Bui. 267, Aug. 1935, W. G. Taggart, C. B. 
Gouaux, E . C. Simon, C. W. Edgerton, E. C. 
Tims, P. J .  Mills, W. E . Hinds, and B. A. 
Osterberger.

“Nitrogenous Metabolism in Irish Potatoes 
during Storage,” Agr. Exp. Sta., College Park, 
Md., Bui. 372, Jan. 1935, Neil W. Stuart and 
C. O. Appleman.

“Permanent Pastures in Maryland,” Agr. 
Exp. Sta., College Park, Md., Bui. 373, Feb. 
1935, Fred V. Grau.

“Onions in the Connecticut Valley,” Agr. 
Exp. Sta., Amherst, Mass., Bui. 318, May 
1935, A. B. Beaumont, M. E . Snell, W. L. 
Doran, and A. I. Bourne.

“Pruning Bearing Apple Trees,” Agr. Exp. 
Sta., Amherst, Mass., Bui. 320, June  1935, 
J .  K. Shaw.

“ The Field Station Journal” Field Sta., 
Cedar Hill, Waltham, St. Col. Ext. Serv., 
Amherst, Mass., Nos. 145, 146, and 147.

“ The Influence of the.Length of the Interval 
Between Pickings on the Yield and Grade of 
Pickling Cucumbers,” Agr. Exp. Sta., East 
Lansing, Mich., Sp. Bui. 259, Aug. 1935, 
H. L. Seaton.

“ The Quarterly Bulletin,” Agr. Exp. Sta., 
East Lansing, Mich., Vol. 18, No. 1, Aug. 
1935.

“Forty-First Report,” Agr. Exp. Sta., 
University Farm, St. Paul, Minn., July 1, 
1932 to June  30, 1934, Andrew Boss.

“Minnesota Agricultural Experiment Sta
tion, 1885-1935,” Agr. Exp. Sta., University 
Farm, St. Paul, Minn., Bui. 319, May 1935, 
Andrew Boss.

“An All-Year Pasture System for Mis
souri,” Agr. Exp. Sta., Columbia, Mo., 
Cir. 186, May 1935, W. C. Etheridge, C. A. 
Helm, and E. Marion Brown.

“Good Pastures Improve the Pig Crop,” 
Agr. Exp. Sta., Columbia, Mo., Cir. 187, June 
1935, A. G. Hogan and S. R. Johnson.

“Agricultural Research in New Hampshire,” 
Annual Report 1934, Agr. Exp. Sta., Durham, 
N. H., Bui. 284, Apr. 1935, J .  C. Kendall, 
Director.

“Orchard Practice,” Univ. of N  H. Ext. 
Serv., Durham, N. H., Ext. Bui. 47, June 
1934, G. F . Potter, L. P. Latimer, C. 0 . 
Rawlings, and E. J .  Rasmussen.

“Extension Work in New Hampshire 1934,” 
Univ. of N. H., Durham, N. H., Ext. Bui. 48, 
Mar. 1935, J .  C. Kendall, Director.

“Relief Gardens in New Hampshire—  
1934,” Univ. of N. H. Ext. Serv., Durham, 
N. H., Ext. Cir. 164, Feb. 1935, J .  C. Kendall, 
Director.

“ Top-Grafting Fruit Treer,” Univ. of N. H. 
Ext. Serv., Durham, N. .H., Ext. Cir. 166, 
Mar. 1935, G. F . Potter, L. P. Latimer, and
C. 0 . Rawlings.

“ The Home Vegetable Garden,” Univ. of 
N. H. Ext. Serv., Durham, N. H., Ext. Cir. 
170, May 1935, / .  R. Hepler.

“A Study of the Factors Affecting the 
Development of the Embryo-Sac and the 
Embryo in the McIntosh Apple,” Agr. Exp.



Sta., Durham, N. H., Tech. Bui. 61, May 
1935, Louis R. Bryant.

“Fifty-Fifth Annual Report of the N. J .  
State Agricultural Experiment Station and the 
Forty-Seventh Annual Report of the N. J .  
Agricultural College Experiment Station for 
the Year Ending June  30, 1934,” Agr. Exp. 
Sta., New Brunswick, N. J . ,  Jacob G. 
Lipman.

‘Yarding Systems and Crop Rotations for 
Poultry Farms,'* Agr. Exp. Sta., New Bruns
wick, N. J . ,  Cir. 357, June  1935, Howard B. 
Sprague.

“Fifty-Sixth Annual Report," for Fiscal 
Year Ending June  30, 1933, and Progress 
Report for Year Ending Dec. 1, 1933, Agr. 
Exp. Sta., Raleigh, N. C., R. Y. Winters.

“Approved Practices for Alfalfa Growers" 
Agr. Exp. Sta., State College Station, Raleigh, 
N. C., Bui. 300, Sept. 1934, P. H. Kime and
H. B. Mann.

“Growing Fruit in North Dakota," Agr. 
Exp. Sta., Fargo, N. D., Bui. 280, Mar. 
1935, A. F . Yeager.

“Growing Vegetable Plants," Agr. Col. 
Ext. Sen., Columbus, Ohio, Bui. 103, Mar. 
1935, E. B. Tussing, J .  H. Boyd, and I. P. 
Blauser.

“ Tomatoes for Canning," Agr. Col. Ext. 
Sen., Columbus, Ohio, Bui. 114, Rev. Feb. 
1935, E. R. Lancashire, T. H. Parks, and 
A. L. Pierstorff.

“Home Gardening," Agr. Ext. Sen., Ohio 
St. Univ., Columbus, Ohio, Bui. 116, Rev. Apr. 
1935, E. R. Lancashire.

“Lawns," Agr. Col. Ext. Sen., Columbus, 
Ohio, Bui. 129, Rev. Mar. 1935, George M. 
McClure, C. J .  Willard, and F. A. Welton.

“Alfalfa in Ohio Farming," Agr. Ext. Sen., 
Ohio St. Univ., Columbus, Ohio, Bui. 137, 
Rev. Mar. 1935, R. D. Lewis, J .  A. Slipher, 
and C. J .  Willard.

“Sudan Grass, Soybeans, and Other Emer
gency Hay and Pasture Crops," Agr. Col. Ext. 
Sen., Columbus, Ohio, Bui. 151, Rev. Apr. 
1935, Earl Jones, E . D. Lewis, and D. R. 
Dodd.

“Bttter Pastures for Ohio Livestock," Agr. 
Ext. Sen., Ohio St. Univ., Columbus, Ohio, 
Bui. 154, Rev. Sept. 1935, D. R. Dodd and 
R. M. Salter.

“Filler Apple Trees," Agr. Exp. Sta., 
Wooster, Ohio, Bui. 551, July  1935, C. W. 
EUenwood.

“Feeding Pigs on Forage," Agr. Exp. Sta., 
Wooster, Ohio, Bui. 552, Aug. 1935, W. L. 
Robison.

“Handbook of Experiments in Agronomy," 
Agr. Exp. Sta., Wooster, Ohio, Sp. Cir. 46, 
June  1935.

“ The Bimonthly Bulletin," Agr. Exp. Sta., 
Wooster, Ohio, Vol. X X , No. 175, July-Aug. 
1935 and No. 176, Sept.-Oct. 1935.

“Forty-Seventh Annual Report," Agr. Exp. 
Sta., Kingston, R. I., Conib. 467, Apr. 1935.

“Growing Asparagus," Agr. Ext. Sen., 
College Station, Texas, C-82, 1935, J .  F. 
Rosborough.

Nov.-Dee. 1935
“Demonstration Outline for Irish Potato 

Production," Agr. Ext. Sen., College Station, 
Texas, C-85, 1935, R. R. Reppert.

“ Watermelon Demonstration" Agr. Ext. 
Sen., College Station, Texas, C-87, 1935, 
R. R. Reppert.

“Cantaloupes," Agr. Ext. Sen ., College 
Station, Texas, C-90, 1935, R. R. Reppert.

“Forty-Eighth Annual Report, 1934-1935,” 
Agr. Exp. Sta., Burlington, Vt., Bui. 396, 
July  1935, J .  L. Hills.

“Department of Agriculture-Immigration of 
Virginia," Richmond, Va., Bui. 329, Aug. 
1935; Bui. 330, Sept. 1935; and Bui. 331, 
Oct. 1935.

“Some Factors Affecting the Influence of 
Soybeans, Oats, and Other Crops on the 
Succeeding Crop," Agr. Ex1>. Sta., Morgan
town, W. Va., Bui. 265, Apr. 1935, D. R. 
Dodd and G. G. Pohlman.

“Science Safeguards," Annual Report 
1933-1934, Agr. Exp. Sta., Madison, Wis., 
Bui. 430, June  1935, Chris L. Christensen.

“Strawberry Culture in Wisconsin," Col. 
of Agr., Madison, Wis., Cir. 268, Mar. 1934, 
James G. Moore.

“Distance of Planting Rural New Yorker 
No. 2 and Triumph Potatoes as Affecting 
Yield, Hollow Heart, Groivth Cracks, and 
Second-Growth Tubers," U. S. D. A., Wash- 
ington, D. C., Cir. 338, Feb. 1935, W. C. 
Edmundson.

“Report on the Agricultural Experiment 
Stations, 1934,” U. S. D. A., Washington,
D. C., Aug. 1935, J .  T. Jardine and W. H. 
Beal.

Economics
Potato growers interested in fac

tors affecting farm income will find 
Bulletin 378 of the Maine Agricul
tural Experiment Station, entitled 
“A Study of the Organization and 
Management of Potato Farms in 
Aroostook County, M aine,” full of 
valuable information. I t  is pointed 
out by the author, W illiam  E . 
Schrumpf, that the factors influenc
ing most the labor income are size 
of business, yield rate of potatoes, 
and man-labor efficiency. As the 
number of acres, yield rate, and num
ber of acres per man increased, 
there was a significant increase in 
labor income per farm. T he author 
also emphasizes the fact that there 
has been a decided trend toward 
the use of higher analysis fertilizer. 
For example, the long popular 5-8-7 
analysis, which in 1928 represented 
60.3 per cent of the total tonnage
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on the 165 farms surveyed, had de
creased by 1930 to 32.4 per cent. 
During the same period the 6-9.5- 
8.5, 5-7-10, and 10-16-14 analyses 
showed an increase of around 100 
per cent in tonnage used.

“Georgia Land hse Problems,” Ga. Exp. 
Sta., Experiment, Ga., Bui. 191, May 1935, 
W. A. Hartman and H. H. Wooten.

“Index Numbers of Idaho Farm Prices,” 
Agr. Exp. Sta., Moscow, Idaho, Bui. 210, 
June  1935, C. O. Youngstrom.

“Cost of Production in Agriculture,” Agr. 
Exp. Sta., Ames, Iowa, Res. Bui. 184, June 
193S, John A. Hopkins and Paul A. Taylor.

“Economic Phases of Erosion Control in 
Southern Iowa and Northern Missouri,”

Agr. Exp. Sta., Ames, Iowa, Bui. 333, June 
1935, Rainer Schickele, John P. Himmel, and 
Russell M. Hurd.

“Production of Crops and Livestock on the 
Newlands Project in 1934,” Agr. Exp. Sta., 
Reno, Nev., Bui. 138, March 1935, F . B. 
Headley.

“An Economic Study of Grape Farms in 
Eastern United States, Part II . Harvesting 
and Marketing,” Agr. Exp. Sta., Ithaca, N. Y., 
Bui. 628, April 1935, G. P. Scoville.

“Land Use in Pennsylvania,” Pa. State 
Col. Exp. Sta., State College, Pa., BuL 317, 
May 1935, Paul I . Wrigley.

“Regulations of the Secretary of Agriculture 
under the United States Grain Standards Act,” 
U. S. D. A., Washington, D. C., Serv. and 
Reg. Announcements 148, Effective July 1, 
1935. '

U. S. Farm Map Changed
CH A N G ES in the agricultural 

map of the United States, espe
cially in the last half century, are 
easily evident. But the part that 
improved machinery has had in these 
changes is not so well known, says 
S. H . McCrory, Chief of the Bu
reau of Agricultural Engineering of 
the United States Department of 
Agriculture.

W heat lands considered as un- 
piofi table 30 years ago have become 
profitable through low cost produc
tion— largely because of the develop
ment of tractors and combines. Since 
1915 there has been a general de
cline in wheat acreage east of the 
Mississippi, but the acreage has in
creased in Texas, Oklahoma, Kansas, 
Colorado, North Dakota, and Mon
tana.

T he Central Great Plains is more 
completely suited to extensive live
stock farming because development 
of the combine led to the breeding 
of a dwarf grain sorghum— a low- 
cost grain when harvested with a 
combine. A  man with a team will 
harvest not more than 2 acres a day 
of grain sorghums. But a 15-foot 
combine with 2 men will harvest and 
thresh 20 to 25 acres a day.

Combines also are making large 
acreages of soybeans especially prof
itable in the Corn Belt. Develop
ment of silage machinery makes it 
possible to turn the coarse, low-cost, 
low-producing forage crops of the 
Great Plains into palatable winter 
feeds. W ith modern hay machinery 
the Mississippi Valley farmer has in
creased his hay acreage.

W hile cotton acreage in South 
Carolina, Georgia, and Alabama was 
shrinking, it was expanding on less 
productive lands in Texas and Okla
homa, where yields are compara
tively low but net profits are high 
because of low cost production with 
machinery.

The first result of improved agri
cultural machinery was larger farms 
and large machinery. But now the 
trend is towards adapting mechanical 
equipment to the small farm. The 
one-plow tractor and the small com
bine harvester are examples.

“New machines and improvement 
of present day machinery,” says M r. 
McCrory, “probably will continue to 
make changes in locations where 
crops can be most profitably grown 
and even in the kind of crops pro
duced.”
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Silt Fills Man-Made Lakes
CI T Y  people as well as farmers 

lose from soil erosion. Uncon
trolled water not only removes tons 
of valuable topsoil from farms each 
year but it puts this soil into lakes 
and reservoirs used for water and 
power supplies. Many such reser
voirs, built usually at high cost, in 
a few years will be filled with silt, 
rather than water, according to 
studies by the Soil Conservation 
Service of the United States De
partment of Agriculture.

This washing of topsoil usually is 
due to bad grazing, farming, and 
forestry practices in the watershed 
contributing to the reservoir— prac
tices which have removed a vegeta
tive cover and induced gullying and 
sheet erosion.

T h e Soil Conservation Survey 
gives these examples of man-made 
lakes which are rapidly filling: The 
Rogers Reservoir at Rogers, T ex.,

in 12 years has lost nearly one-fourth 
its storage capacity because of silt
ing. Lake W aco, at W aco, T ex ., in 
5 years has lost more than 12 per
cent of its capacity. T he reservoir 
at Spartansburg, S. C., in 8 years 
has lost more than 17 percent of its 
capacity. T he efficiency of the Great 
Morgan Falls Reservoir near Atlanta 
“has been practically ruined due to 
the collection of silt and clay above 
the dam. Only the stream channel 
is'open.” T he huge San Carlos Res
ervoir on the G ila River in Arizona 
in a little more than 6 years has 
lost nearly 3 per cent capacity.

Terracing, contour farming, strip 
cropping, gully control, more grass 
crops, and the planting of oversteep 
lands to permanent grass or tree 
crops retard erosion and will retain 
most of the silt now filling reservoirs, 
say soil conservation workers.

Fertilizer Makes Legumes 
Better Nitrogen Factories

1E G U M E S  are natural nitrogen 
j  factories— but their production 

may be increased with the use of 
phosphorus and potash.

Many farmers grow legumes as 
green manure crops because they col
lect nitrogen from the air and put 
it into the soil. Applications of phos
phorus and potash to legumes stimu
late their growth enabling them to 
produce more nitrogen than if they 
did not receive these fertilizer mate
rials. These are not wasted as they 
are available for the next crop as 
corn or cotton when the legumes are 
plowed under and decay.

By this method the farmer gains

the use of three fertilizer materials 
although he applied only two.

Phosphorus and potash applied to 
legumes when grown as a green 
manure crop help to produce heavier 
yields of corn and other crops than 
if the same fertilizer is applied di
rectly to the crops, tests of the 
United States Depaitment of Agri
culture show. In the South, fer
tilizer mixtures of 0-10-4 and 0-8-4 
applied at the rate of 400 pounds an 
acre are generally satisfactory for 
increasing the growth of the Aus
trian winter pea and other legumes 
grown as a green manure crop pre
ceding corn and cotton.
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Indian Summer Results 
From Whims of Weather

IN D IA N  summer,” according to 
the United States W eather Bu

reau, is one of those picturesque tra
ditions, no one knows just how or 
when. Meteorologists have never 
really defined the term, but they con
sider it to have more foundation in 
fact than such purely fanciful 
weather ideas as the one about the 
groundhog.

T he ideal Indian summer, the offi
cial weathermen say, is a tranquil 
period— with little or no wind, with 
much hazy sunshine, and with tem
peratures well above normal, though 
not as high as in the real summer. 
I t  sometimes follows cold, stormy, 
somewhat unseasonable weather the 
latter part of September, in October, 
or even in November. Some au
tumns— about one-fourth of them—

have no very definite Indian sum
mer; others have two or three pe
riods that might qualify as such.

T he so-called “Indian summer” is 
the result of a strong, persistent high 
atmospheric pressure along the Gulf 
and South Atlantic coasts and out 
over adjacent waters. This high 
pressure forces cyclonic, or wide
spread storms to take a more north
erly course than usual, and their 
centers to pass along the northern 
boundary of the United States. 
Thus an almost continuous flow of 
warm southern air is drawn into 
northern territory. The haziness in 
Indian summer air is due to soil 
dust, smoke, and particles of dead 
leaves that rise readily with occa
sional gusts of wind, and remain 
long suspended because there is no 
rain to wash them out.

Fruit Growing in Canada
R U I T  growing is an important 

branch of Canadian agriculture, 
embracing a wide range of fruits 
from hardy northern berries to 
peaches and grapes. Many kinds of 
fruit are successfully grown in many 
sections of the Dominion, but fruit 
growing as a commercial industry is 
limited to rather well-defined dis
tricts, these being principally the An
napolis Valley in Nova Scotia, the 
southern half of Ontario, and the 
valleys of British Columbia. The 
valley of the Saint John river in 
New Brunswick produces apples on 
a commercial scale, and there are 
parts of Quebec where apple growing 
is successfully practiced on a commer
cial scale.

In Nova Scotia, the apple-growing

industry has assumed great impor
tance, the bulk of the crop being 
annually exported to Great Britain. 

. T he first experimental commercial 
shipments of apples to England from 
the Annapolis Valley were made in 
1861. Up to 1890 production of 
apples in Nova Scotia rarely exceeded
100.000 barrels, but after that date 
there was a pronounced increase in 
acreage and production, and in 1909 
the production reached a million 
barrels. A  record crop of about
1.900.000 barrels was produced in 
1911, and further records were made 
in 1919 when the gross crop exceeded 
2,000,000 barrels.

Apple growing in Quebec dates 
back to 1663, and it is in this prov
ince that the celebrated Fameuse
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apple is thought to have originated. 
T h e capabilities of Quebec for the 
production of apples of the finest ap
pearance and of the best quality are 
very great, but at present there are 
not sufficient apples grown for the 
local demand.

In Ontario, where the commercial 
production of all kinds of fruit that 
can be successfully cultivated in 
Canada has reached its highest devel
opment, apples have been grown from 
the middle of the eighteenth century. 
Commercial orcharding has developed 
only within the past fifty or sixty 
years and was only made possible 
when the building of railways per

mitted trees and fruits to be trans
ported rapidly. In addition to apples, 
peaches, pears, plums and cherries, 
small fruits and grapes are produced 
upon a large scale in the Niagara 
fruit-growing district.

In British Columbia commercial 
fruit growing is of comparatively re
cent origin, but the development of 
commercial orcharding has been very 
rapid, especially during the last ten 
years. T he most noted fruit district 
is that of the Okanogan Valley. 
Pears, plums, peaches, apricots, cher
ries and small fruits are also grown 
on a large scale.

Good Tobacco Crops
ON T A R IO ’S 1935 flue tobacco 

crop will go on record as one 
of the brightest colored, as well as 
one of the largest tobacco crops, ever 
produced in the province. From 
the standpoint of quality the crop is 
the best since 1932, and there have 
been few tobacco crops produced in 
Ontario that would equal it as a 
whole.

The estimated total acreage of flue 
tobacco in Ontario is 31,000 acres 
as compared with 24,000 acres in 
1934. The average yield is placed 
at 925 pounds per acre, producing 
a total crop of 28,675,000 pounds;

in 1934 the production was 21,860,- 
000 pounds. The acreage of burley, 
which declined between 1931 and 
1934, was expanded greatly this year 
and is placed at slightly above 9,000 
acres, compared with some 6,800 
acres in 1934. T he average yield 
of burley is estimated between 1,200 
and 1,300 pounds per acre, result
ing in an output of approximately
11.250.000 pounds compared with
7.950.000 pounds last season. It  is 
an excellent crop and is curing up 
well. The 2,000 acres of dark to
bacco also show good yield and 
quality.

Man. Cannot Live by Bread Alone
(From  page 22)

marked response to the fertilizer 
treatment. On our plots we used 
straight 20 per cent superphosphate, 
an 0-20-10, 0-20-20, and straight 
potash (20  per cent K ainit). All fer
tilizers were applied at rates of about 
250 lbs. per acre with a combination 
fertilizer drill. The fertilizer was 
drilled in direct contact with the 
seed. Acre plots were used, running

the entire length of the field. These 
plots were separated by blank strips 
18 inches wide, to facilitate accurate 
harvesting.

The plots were harvested and 
threshed separately. Weights were 
taken of the grain as it came from 
the fields before threshing, and rec
ords kept both of weight of straw and 
weight of grain.



38 B e t t e r  C rops W it h  P l a n t  F ood

T he 0-20-10 plot gave the largest 
net returns ($2.70 per acre). W e 
observed, however, that in the case 
of the 0-20-20 there was some firing 
or burning, probably due to the 
extreme dry, hot weather. I am still 
of the opinion that had the season 
been normal, the 0-20-20 plot would 
have shown the largest yield.

M alting tests were made on barley 
from the various plots, but by reason 
of the dry season very little difference 
in quality could be determined.

S till Investigating
On the basis of our tests in 1934, 

M r. Pabst used this year the 0-20-10 
mixture on 275 acres of barley, ap
plying at rates of from 140 to 150 
pounds per acre with combination 
fertilizer drills. Tests are being re
peated on one of the fields to check 
once more the influence of varying 
amounts of potash, not only on yields 
but on the malting quality of the 
barley. Moisture conditions have 
been favorable so far, and at this 
writing, June 17, the 0-20-20 plot is 
showing up best.

You may ask, why not use some 
nitrogen in the mixture? Frankly, 
I ’m afraid to recommend nitrogen on 
this farm. M r. Pabst can grow 
plenty of straw in a normal year, and 
the addition of nitrogen may result 
in decreased yields if weather con
ditions are unfavorable at the finish. 
In fact, we have tried nitrogen in our 
mixtures in previous years, and this 
year we have a 4-20-10 plot in com
parison with the 0-20-10. I t  may 
prove profitable, but with a high 
level of nitrogen on this farm, we be
lieve that year in and year out it is 
safest to omit the nitrogen.

I t  is my belief that in normal years 
a 1:1 ratio of phosphoric acid to pot
ash will prove most profitable, both 
from the standpoint of yields and 
malting quality, and also influence on 
legume seedings.

I t  is a surprising and interesting 
thing to note that even though the

level of phosphorus on the soils of 
this farm is high, the barley crop 
seems to respond to and requires 
phosphorus as well as potash for 
maximum results. Where alfalfa is 
being seeded, with barley as a nurse 
crop, we are recommending some
what higher ratios of potash to phos
phoric acid.

W hat we have learned of the need 
for potash on the Pabst Farm is true 
of thousands of other farms in W is
consin and other states. The liming 
of our soils and the continued use of 
phosphates are bound to accentuate 
the need for potash. There is no one 
program of soil fertility that is going 
to work under all conditions. A 
fact today may be a fallacy tomor
row. W e have no sooner patched up 
one weak link in the chain than 
another one develops. But it’s true 
that we must maintain a balanced 
state of fertility in our soils if we 
would harvest maximum yields.

N ew Opportunities
“Man cannot live by bread alone,” 

nor can plants live by lime or phos
phorus alone. Many of the soils 
that we thought were sufficiently well 
supplied with potash to last for hun
dreds of years to come are now re
sponding profitably to potash fertili
zation. Our knowledge of the plant- 
food requirements of crops and of the 
plant-food limitations of our soil is 
still meager, but we are learning 
more every year. Larger numbers 
of carefully conducted demonstrations 
and field trials over a period of years 
will result in new and startling dis
coveries. And it looks now as though 
we are going to have to start all over 
again in many of our experimental 
plots, and include mixtures carrying 
some of these so-called rare elements, 
particularly magnesium, copper, man
ganese, and even iron and boron.

I  am satisfied that in Wisconsin 
there is still an almost untouched field 
of educational work to be done in 
getting our farmers to use potash
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where potash is needed; phosphates 
where phosphates are needed; nitro
gen where nitrogen is needed; and 
combinations of these fertilizing ele
ments where combinations are needed. 
There are thousands of acres of land 
in this and other states where crops 
growing on them are hungry and 
crying for plant food. There are

thousands of farmers who in their 
smug complacency are content to fol
low along with the same old system, 
completely asleep and unaware of 
their opportunity. It is a challenge 
to the extension workers in crops and 
soils to arouse our farmers to their 
opportunities— an unending task and 
unlimited field of endeavor.

Tomatoes Make Known 
Their Diet Needs

{From  page 9)

areas instead of turning dark brown small-sized leaves dull green or
as in the case of excess nitrogen or greenish brown in colour which later
deficient potassium, they turn a turns to a purple or bluish purple,
whitish yellow colour. Plants receiving excess or luxury

Phosphorus deficiency is indicated potassium feeding tend to be slender
by a stunting of the growth and in growth, leaves are spaced farther

apart, and the foliage 
is somewhat lighter 
green than exhibited 
by balanced feeding. 
In extreme cases there 
is a mosaic-like mot
tling of the lower 
leaves sometimes ac
companied by dull 
purple spotting or 
patches.

In extreme cases ex
cess calcium causes a 
marked curling of the 
leaves which are harsh 
and brittle in texture; 
necrotic spots appear 
on the lower leaves, 
whitish yellow in col
our and characterized 
by concentric water
marked circles. These 
areas are similar to 
those produced by a 
deficiency of magne
sium.

The symptoms de
tailed above do not in
clude all deficiencies

Fig. S—An excessive or luxury feeding of phosphorus brings white, , <• .
necrotic spotting on the leaves. and excesses Studied



40 B et t er  C rops W it h  P la n t  F ood

but those most likely to be encoun
tered in tomato growing. Among 
those described probably excess cal
cium is the least likely to be of 
trouble with the tomato plant. Ex
cess nitrogen is probably the most 
frequently encountered and one of 
the causes of severe losses in toma
toes due to physiological disorders of 
the fruit. In greenhouses lack of 
balance between nitrogen and' potas
sium is a common trouble producing 
considerable plant debility, easily cor
rected by increasing the potassium 
applications.

Peculiarly enough we have ob
tained death of the plant from lux
ury feeding of phosphorus more 
easily than from the excess feeding 
of any other element.

In sand cultures we found that a 
ratio of 1.5 of P2O5 to 1 of K 2O 
in the nutrient solution to be satis
factory. Increasing this ratio to 3 
of P2O5 to 1 of K 2O gave a definite 
depression in yield and vigor, while 
a ratio of 4.5 to 1 produced definite 
foliage injuries as described. A 
ratio of 7.5 of P2O5 to 1 of K 2O 
brought about the death of the 
plants.

B alan ced  R atios

In the case of excess feeding of 
nitrogen, foliage injury in the form 
of chlorosis and burning of the 
lower leaves was produced with a 
N /K 2O ratio of 4.5 to 1. Widen
ing this ratio to 9 to 1 caused the 
injury to be much more severe, with 
lesion-like patches on the stems and 
petioles but without causing the 
death of the plant.

W hilst it is not recommended to 
feed excess nitrogen at any time, it 
should be pointed out that there is 
a definite danger in supplying exces
sive quantities of phosphorus espe
cially when the potassium is not at 
a high level. In sand cultures, it 
would appear that the N/K2O and 
the P/K»0 ratios should not exceed
1.5 to 1. In sand cultures even low

ering the P2O5 content considerably 
did not produce any signs of phos
phorus deficiency.

In other words, on a sterile soil, 
the above ratios have been found ap
proximately correct. On regularly 
cultivated areas, the factors which 
would necessitate a change in this 
ratio would be the availability of the 
plant foods in the soil, but with a 
soil well supplied with available 
phosphorus it would appear undesir
able to increase the phosphorus con
tent of a fertilizer much beyond 
that of the potassium.

Nitrogen-Potash Ratio
T o  produce an extremely vigor

ous tomato plant free of foliage dis
orders is a comparatively simple 
matter. The minimum amount of 
all elements plus a large amount 
of nitrogen with a corresponding 
amount of potassium will accomplish 
this. In other words, the mainte
nance of the correct ratio between 
potassium and nitrogen is the im
portant factor. Such plants will also 
produce a large crop of fruit but 
probably severely affected with blos- 
som-end rot. The following table
sets this forth more fully: •

Y ield in %
oz. per blossom-
plant end rot

Normal Solution ... 5 7 .0 1 .6
Normal Solution +

2 X (nitrogen -f
potassium)...........

Normal Solution +
83.1 2 6 .9

3 X (nitrogen 4-
potassium)...........

Normal Solution +
87 .2 4 7 .5

4 X (nitrogen -f 
potassium)........... 9 0 .8 59 .3

In other words there is a definite
positive correlation between suscep
tibility to blossom-end rot and ex
treme vigor of the plant. Since this 
vigor is dependent upon a high 
supjjly of nitrogen, it is considered 
that heavy applications of a nitrog
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enous fertilizer at any one time are 
contributory to this trouble, 
would probably be advisable to com
mence with a soil which is not ex
tremely rich in nitrogen but well 
supplied with minerals, and supply 
light dressings of nitrogen as the 
growth of the plants indicates the 
necessity.

T he source of nitrogen also has an 
effect upon the susceptibility of 
plants to this trouble. I t  would ap
pear that quickly available sources of 
nitrogen are more dangerous than 
more slowly available forms. Re
sults from the Experimental Farm 
at Sidney, B . C., show that the 
former produced three times the 
amount of blossom-end rot as pro
duced by the latter supplying an 
equal amount of nitrogen.

Susceptibility to blossom-end rot 
is also influenced by season or length 
of day. Plants handled in an identi
cal manner and fed the same nutri
ents have significantly different per
centages of infection when grown 
during different seasons of the year. 
Thus a nutritional treatment, which

produced 57 per cent infection with 
I t  plants grown from February to 

May, produced only 17 per cent in
fection with plants grown from July  
to September. T he following table 
.further emphasizes this point.

D ate o f %  Blossom-
Fruiting End Rot

April 16 1 0 0
25 83.7
30 47.0

May 4 32.9
9 2 1 . 2

14 22.5
19 2 2 . 2
26 14.3

Susceptibility to this trouble is
markedly increased during a short 
day period and especial care should 
be taken to avoid undue forcing of 
growth by the excessive use of ni
trogenous fertilizers. During dull 
weather tomato plants require a 
good deal of potash and little nitro
gen and may employ much nitrogen 
with somewhat less potash in fine, 
sunny weather.

Learning from Club Yields
{From  page 17)

food availability is low and highly 
acid soils which carry an abundance 
of phosphorus-fixing elements such as 
iron and aluminum need a high- 
phosphorus formula. John Jackson 
& Son of Colebrook, New Hamp
shire, recognize this need and have 
twice won the state cup for produc
ing the highest yield. In 1931 they 
broadcast a half ton of superphos
phate in addition to their regular fer
tilizer and secured a yield of 506 
bushels per acre. In 1934 they ap
plied a half ton of basic slag with a 
resulting yield of 532 bushels, which 
is the club record to date.

Potash, as well as phosphorus, comes 
in for its inning. On the river valley

soils and on soils that do not exhibit 
extremely acid conditions, this element 
is used perhaps more abundantly than 
phosphorus, in analyses like the 4-6-10 
or 8-12-20. W here the soil needs are 
not definitely known, it appears wise 
for a grower to keep the phosphoric 
acid and potash on the same level in 
amounts ranging from two to three 
times that of the nitrogen content of 
the fertilizer.

About half of the growers have 
used double or multiple-strength fer
tilizers, such as an 8-16-14 or 8-16- 
16, while the others have applied 
materials approximating 2 0  units of 
plant food. Yields for the two groups 
are not vastly different, with double
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strength users slightly in the lead so 
far. There may be cases where low- 
analysis goods are preferable, such 
as very light soils demanding much 
organic material. But with a substan
tial price differential, the high-pow
ered goods have a strong appeal, espe
cially in the face of low potato prices.

T h e one question, aside from fer
tilizer, that has been most largely dis
cussed in 300-bushel club circles is 
whether it is better to spray or dust. 
Advocates of dusting shout loudly 
and proclaim their method is best, 
while spraying devotees adhere just as 
strongly to applying their vine protec
tion wet.

A  study of the records does not re
veal much advantage in yield for 
either method. From the data avail
able we gather that 115 men have 
sprayed, with an average yield of 388 
bushels per acre; while 62 that have 
dusted have grown 381 bushels per 
acre. Certainly neither group has 
much advantage. T he men who 
sprayed have had to go over their 
fields slightly oftener than those who 
dusted.

Less L abor  in Dusting
From the viewpoint of practicabil

ity, spraying gives a grower cheaper 
material cost, while dusting necessi
tates considerably less labor. When 
other farm work presses, dusting can 
be done in early morning or in the 
evening when the dew is on the vines 
or just before it condenses. Spray
ing on the other hand, necessitates an 
abundant water supply, and while 
most growers concede that spraying is 
preferable in combating early blight, 
the lack of water often forces a 
farmer to dust when otherwise he 
might prefer to spray. T he use of 
home-made dust mixers or inexpen
sive purchased outfits enables dust 
users to cut their material costs about 
40 per cent, and most of the men who 
prefer or have been forced to use dust 
mix their own materials. These have 
proved very satisfactory.

There is a growing tendency to use 
more lime in dusts and sprays in 
order to get a better shading of the 
potato leaves. Tip-burn, hopper- 
burn, the effects of flea beetles, and 
early blight can be partially con
trolled if a shading of the leaves is 
effected. A coating of lime on the 
leaves is the method of producing 
there a partial shade.

There is no debate about whether 
to apply materials to control insects 
and disease. All over New Hamp
shire this practice is universal. Grow
ers are tending to start somewhat 
earlier and to get on more applica
tions of spray or dust than formerly 
were made. Leaf-hopper and flea- 
beetle ravages of late years have made 
the growers more conscious of this 
necessity.

The use of certified seed is one 
practice that is well-nigh universal. 
Even in the northern part of the state 
where the climate is almost ideal for 
the potato crop, the custom is to get 
at least enough good seed each year 
to produce the potatoes for the fol
lowing year’s crop. In southern New 
Hampshire where the climate is not 
so ideal and where insects that spread 
virus diseases are more abundant, new 
seed is bought practically every year. 
In fact, about 40 per cent of the en
tire potato acreage of the state is 
annually planted to certified seed and 
about 90 per cent of the acreage is 
planted to potatoes that are not more 
than one year from certification.

Competition Holds Interest
Most of the larger potato growers 

of the state are or have been at one 
time enrolled in the 300-bushel club 
of New Hampshire. Many have en
tered and failed the first time, but 
came back to win the coveted honor, 
after their mistakes were pointed out.

A  few growers have entered year 
after year and enjoy enviable records 
in the club history. H . E . Webster 
of Franklin has been in the club seven 
times and has an average yield of
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423 bushels per acre. Burton A. 
Corbett and John Jackson and Son 
of Colebrook have been in the club 
six years and have an average yield 
of 446 and 445 bushels, respectively. 
R . W . Dunbar of W arren has a six- 
year record of 385 bushels. W . G. 
W hite and M . R . Young of North 
Haverhill have five-year averages of 
408 and 411 bushels, respectively.
H . G . Burns and Son of Milford, 
New Hampshire, have succeeded in

growing 439 bushels over a four-year 
period.

T he responsiveness of these grow
ers to new and better methods is one 
of the outstanding features of the 
300-bushel club. They form today 
the backbone of potato improvement 
work in New Hampshire and have 
been in the forefront in the marketing 
organizations that have been per
fected to dispose of the certified seed 
and table stock crops.

Winter Cover Crops for the South
(From  page 2 0 )

for an indefinite time if annually 
allowed to mature, winter peas usu
ally are destroyed by insects in late 
spring and may not be depended upon 
to reseed at all. In  common practice 
the seed for both vetch and peas are 
usually purchased and sown each fall, 
almost solely for their soil-enriching 
properties.

W hile these common winter leg
umes have the ability to get their ni
trogen from the air, they have no 
such power to obtain the mineral 
plant foods and it is quite essential to 
success that these minerals be sup
plied. Numerous tests over Missis
sippi by the Soils Department of the 
Experiment Station, as well as by 
similar work fostered by the Tennes
see Valley Authority, have shown 
that the growth of these winter leg
umes has been materially increased by 
the use of the mineral plant foods 
where they are deficient in the soil 
for the regular summer crops. Also 
it has been shown that the inocula
tion of the seed before planting is 
even more essential, bur clover being 
the exception because it carries its 
own inoculation when raked from 
the soil and saved in the bur, as is 
the customary practice.

T he successful growing of winter 
cover crops is no longer an experi

ment and no one doubts the advisa
bility of the practice, but many handi
caps stand in the way of its extension 
to the South as a whole. One of the 
greatest of these handicaps is the fact 
that so many of our fields remain un
fenced, and, even where stock laws 
prevail, animals roam at large over 
the fields during the winter. Another 
deterrent is the rather heavy cost of 
annual seeding and the difficulty in 
dry falls of getting the seed to ger
minate early enough to become well 
rooted before the occasional winter 
freezes. A t best the education of the 
farmers to the point of getting winter 
cover crops started has been slow, 
but the increase, in 18 years, from
50,000 pounds to 6,500,000 pounds 
of seed planted in a single season, the 
record of one state, is certainly proof 
of the fact that the work is progress
ing and merits the consideration of 
the farmers as a whole. Certainly no 
such numbers of them ever could have 
been induced to this practice if the 
earlier trials had not proven profitable.

Based on the sound experience of 
thousands of farmers who have tried 
it, the growing of winter legumes 
seems one sure way of building and 
maintaining soil fertility in the South. 
W e have not been able, and can never 
expect, to maintain soil fertility under
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a system of clean-cultured crops like 
cotton so long as the bare soils are 
left in winter to the mercy of our 
heavy rainfalls, unprotected and with
out the roots of plants to hold the 
soil particles intact as well as to take 
up and store the plant foods that be
come available.

Any winter cover will do this much

and will to this extent prove valu
able. However, when at the same 
time it will store the equivalent in 
nitrogen of hundreds of pounds of 
our common nitrogen carriers, we can 
scarcely afford to substitute the non
legumes for the legumes, or to plant 
oats, rye, or wheat rather than vetch, 
winter peas, or several of the clovers.

New Laws, Ideas, Enterprises
{From  page 14)

ways send “repeat” orders. He sells 
in four grades, the 12, 13, 14, and
15 centimeter sizes, and does not 
bother to pick out the extremely large
16 and 17 centimeter bulbs because 
the extra money he would get for 
them does not pay for the time and 
trouble it takes to get them out. 
Small bulbs and the splits and slabs, 
he uses for seed and finds them very 
satisfactory. Some growers tell him 
that he should get 2 0 0 , 0 0 0  bulbs from 
an acre, but he is satisfied to get from
115,000 to 120,000. His yields may 
be smaller than those of other grow
ers, but M r. Geraty believes that they 
use a closer spacing than he does, and 
he is satisfied with a two for one 
increase.

Now comes the most “ticklish” 
part of the whole bulb proposition, 
that of curing them. M r. Geraty 
places his bulbs in regular field boxes 
in the field. They are hauled to 
the curing shed. This building is

wide open on all sides, with a wooden 
floor four feet from the ground, and 
the roof is very low hanging at the 
eaves. For the first two weeks, the 
bulbs are turned over and over, every 
second day, to prevent their molding 
or nesting and to keep the natural 
heat, which always is present in a 
newly dug root crop, from injuring 
them. During the next three weeks, 
they are turned at least twice a week, 
and after that once a week or ten 
days until they are sold. No artificial 
heat is used in the curing process, 
climatic conditions being such that 
air drying does the work very well.

Florists and householders of 
Charleston frequently drive to the 
Harrison farm to purchase flowers, 
but no systematic effort has ever been 
made to sell them. M r. Harrison 
and M r. Geraty are in the bulb busi
ness for bulbs, and it’s your garden 
and my garden that benefit from 
these carefully grown products of a 
relatively new Southern enterprise.

Looking Backward
(From page 6 )

“I f  cotton comes down to six cents, 
our case will be deplorable, but what 
can be substituted in its room?” in
quires a worthy squire from the M id
dle Country. He notes that the an
cestors of the planters during the

revolution were more prosperous, 
and he asks if the present popula
tion had inherited their economy as 
they had the land. “Ask any old 
revolutionary inhabitant how many 
coaches, with their retinues, were
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driven to the town; and if stick-a- 
back chairs, with servants in atten
dance, were then the common mode; 
or if there were any Balston spas, 
Saratoga springs, or tours to Canada 
by way of Niagara Falls, to drain the 
planters of their cash?”

Checking off the possible substi
tutes, this sage observes that the coun
try was not suited to grain and that 
its overproduction in any event 
would mean a low price and a greater 
evil than six-cent cotton. “Grapes 
have not succeeded for want of proper 
treatment or the right kind.” Silk 
he dismisses as equally futile. “I f  
we resume growing indigo or tobacco, 
the amount of the first would supply 
the whole world without taking ac
count of that grown elsewhere, while 
our lands are too much exhausted 
to attempt tobacco. T o  be sure we 
might again consider cane, as mo
lasses, syrup and rum may be made 
from it,” the old scribe continues, 
“but in the former we shall be ri
valled by the W est Indies; and the 
whiskey taste and temperance socie
ties will destroy any expectation we 
may have from rum.” (Sort of be
twixt the upper and nether mill
stones.) Hark now to his final blast: 
“The only recourse that presents it
self is a general retrenchment— this, 
hard as it may appear, is the only 
relief to which we can resort.” (Did 
this philosopher vision the era of 
1935?)

IN T H E IR  extremity, the planters 
discussed freely on public occa

sion such topics as whether more live
stock would be an advantage along 
with cotton and corn, and argued the 
merit of introducing the plow to the 
lowlands where sea-island cotton was 
listed by slaves with hoes.

“Where cotton is the principal 
crop, the raising of any kind of stock 
is impracticable as a matter of profit,” 
writes another truculent planter. 
“W ith little cessation from labor in 
preparation of cotton and corn, how

then is the force employed to find 
time for stock? W here are the shel
ters to protect them from inclemency 
or the forage to sustain them? Look 
at the skeleton appearance of the 
cattle in March, hardly tempting 
enough for the turkey-buzzard as he 
soars by in search of prey.” Taking 
opposite view, a few others cannily 
point out that much manure for land 
improvement and much provisions 
would be returned by live stock; but 
as a rule their opinion was in the 
sad minority.

ON E of the rare articles reveal
ing the social customs of the 

time came from the quill of W . W . 
Hazzard of Georgia. I t  discussed 
the paternal management system of 
plantations. One bit from this mor
sel is enlightening in these days of so 
much solicitude for the unemployed, 
the infirm, and the aged. He relates 
that it was his daily custom to take 
counsel with the Negroes concerning 
their relations with himself. “ I assure 
them,” he writes, “the laws of the 
land have secured to them rights 
which the master dare not violate 
without risk of incurring heavy pen
alty or imprisonment in the peniten
tiary; and that it is the duty of the 
courts on receiving information on 
oath of any infirm slave being in 
suffering situation from neglect, to 
make inquiry and render such re
lief as they in their discretion may 
deem proper.” Then he winds up 
with the climax: “This protection 
which our laws have provided for 
them in their old age and infirmity, 
Europe and the Northern states have 
never extended to the poor old white 
man!”

Much as the high duties on im
ported manufactured articles imposed 
by the tariff blistered the minds of 
the agricultural South, eventually 
leading to the famous Nullification 
Act, one finds less impatient discus
sion of that hated measure in the 
farm press than of the more funda
mental topic— land deterioration.
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Some contributors of original pa
pers saw clearly that some day the 
opportunity to abandon worn-out 
plantations and move farther W est 
into the fertile reaches of Arkansas, 
Missouri, Texas, and Tennessee 
would be ended; and they besought 
the people to remain in the old col
onies and improve their heritage by 
scientific farming. As we scan the 
pages of those budding times in the 
light of our modern knowledge of soil 
conservation and chemical restora
tives, we admit that it would have 
required heaps of courage to stay in 
Georgia and the Carol inas, depend
ing on the meager and conflicting ex
periments with limited fertilizing ma
terials, when vast empires awaited 
the settler’s plow and hoe within the 
borders of our domain.

YE T  there is pitiful logic and hope
less common sense found in vain 

pleas of the elders to keep their sons 
and daughters content in the land 
of their birth. They acknowledged 
that the “fatal impediment” to suc
cessful farming was indifference and 
aversion to technical reading, and 
the absence of schools and experiment 
stations.

One who takes the pen-name of 
Highlander undertakes to strike at 
this obstruction, and he writes: 
“ Our farms are going rapidly into 
hopeless sterility and if cotton should 
double in present value, the prospect 
before us would be scarcely less 
gloomy.” Then he clinches it by 
adding: “The planter whose worn- 
out fields produce nothing for sale 
-can have but little choice between 
high and low prices. W ithin the 
range of my acquaintance there are 
planters who, by means of fresh soil, 
great industry, rigid economy, and 
a convenient market, realize an an
nual income of eight, ten or even 
twelve per cent on the capital em
ployed; others hardly one per cent, 
and some tending to pauperism.”

In a final gesture of resignation, 
Highlander writes: “There is
scarcely anywhere in the United 
States a more robust, active and la
borious yeomanry than is found in 
the upper country of the Carolinas 
and Georgia. Give them good soil 
and stimulating prices and no people 
can out-crop them. But they are 
for the most part as unused, and as 
disinclined to give attention to ma
nuring as their predecessors, the Cat- 
awbas, Creeks and Cherokees.” Then 
he closes with eloquent phrases: 
“Perhaps some one more sagacious 
or resolute than the rest may al
ready have made a lucky experiment 
demonstrating the feasibility of re
trieving an exhausted cotton field, 
or preserving its pristine fertility. 
I f  so, in the name of patriotism let 
him speak, let him give us the ways 
and means in detail, so that we may 
bring up our paternal estates to a 
condition of profitable use; or on that 
dire alternative, an inglorious flight 
to the woods, wilds, and durances 
of the Southern and Western fron
tier.”

NO W A D A Y S we have no fore
boding about losing our off

spring to the call of the virgin acres. 
There are no more rainbows in the 
Western sky for youth to reach for in 
search of the golden harvest. Just as 
the story in the Bluebird tells us, we 
may quit seeking far and long for the 
horn of plenty locked in the bosom of 
earth. Our happiness lies in our own 
convenient meadow, ready to spring 
forth under the wand of science and 
practice. The hoar frost and the 
dew point the way afield to our own 
“acres of diamonds,” the domestic 
wealth and content which those sages 
of a century ago dreamed of, but 
never realized.

I  wonder if, in 2035, the' delver 
in the dust of ancient times of our 
own day will regard us as construc
tive planners, purposeful writers, dis
cerning philosophers? Modesty and 
lack of space forbid me to answer.
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COMPENSATION?
A Negro preacher was talking to 

his congregation about salvation. F i
nally his sermon was finished, and 
then he said, “Now, Brother Smith, 
will you take up the collection?”

A t this point an elderly man got 
up and started for the door, saying, 
“Parson, Ah thought you said salva
tion was free— free as the water we 
drink.”

“W ell, brother,” replied the 
preacher, “salvation is free and water 
is free, but when we pipes it to you, 
you has to pay fo’ de pipin\”

Mother— “Now, do you know 
where bad little girls go to?”

M olly— “Oh, yes— they go almost 
everywhere.”

SURPRISE
He was at the fountain-pen count

er making a purchase. “You see,” 
he said, “I ’m buying this for my 
wife.”

“A surprise, eh?”
“ I ’ll say so. She’s expecting a 

Packard.”

A man was fumbling at his key
hole in the small hours of the morn
ing. A policeman saw his difficulty 
and came to the rescue.

“Can I  help you to find the key
hole, sir?” he asked.

“Thash aid right, old man,” said 
the other cheerily, “you just hold 
the house still and I  can manage.”

L O Y A L  R O O T E R

M other: “Now say your prayer, 
spnny, and go to sleep.”

Little Dicky (a football enthusi
ast) : “God bless M a, God bless Pa, 
God bless me— rah !1 rah! rah!”

Lifeguard (with girl in arm s): 
“Sir, I have just resuscitated your 
daughter.”

Father: “Then, by Gad, you’ll 
marry her!”

“Love makes the world go round.” 
“So does a good swallow of to

bacco juice.”

Drunk (bumping into lamp post): 
“Excuse me, sir.” (Bumping into 
ftre hydrant): “Excuse me little
boy.” (Bumping into second lamp 
post and sitting dow n): “W ell I ’ll 
just sit here until the crowd passes.”

DIPLOMACY
A colored country preacher, who 

was strong on visiting the female 
members of his flock, was traveling 
along the road to the home of one 
of his congregation when he met the 
small son of the lady member.

Parson: “Whiere’s your mother?” 
Small Negro: “She’s home.” 
Parson: “Where’s your paw?”
Small Negro: “He’s home.” 
Parson: “T ell ’em howdy fuh 

me.”
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The NEED
QUOTED from an address delivered by 

C. A. Browne, Assistant Chief, Bureau 
of Chemistry and soils, U. S. Department 

of Agriculture:

"The maintenance of soil fertility can be ac
complished only by restoring to the soil the 
equivalent of the plant food which has been 
removed with the harvested crop. . . . Accord
ing to every criterion, there is an under-con
sumption of potash in American agriculture.”

What more is there to say to those 
whose livelihood depends directly 
or indirectly upon agriculture?
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Welcome
Welfare

By

«
^ J^ T E L F A R E ” is going to  be a m ighty big and imposing 

* * word in 1936 . Y ou  need only scan the newspapers 
tod ay  to  see how potent th a t old noun is bound to  become 
before we meet on this page in another tw elvem onth. Pick  
up some of those greetings you got by the basketful this New  
Y e a r’s D ay, and somewhere will appear a reference to your 
welfare and perhaps th at of your m other-in-law— unlikely as 
it m ay seem for these things to  happen simultaneously.

Read the grand summary of the It  also bobs up at Washington, Dis-
fiscal year issued by the banking fra- tracted Center, where legal ponder- 
ternity and see if you can find the osity and obscurity are now engaged
hidden word “welfare” in the puzzle in a tremendous threshing-bee. There
of digits and hints of inflation. Never nine judges are hunting in the chaff 
mind if it isn’t staring at you; it’s thrown over them for a few grains
hovering around just the same. Bank- of truth anent the mossy old “welfare
ers do not mention it so loud in elec- clause” in the Constitution, to deter-
tion years. I t ’s for quiet use in an- mine whether Congress may use it any 
nual statements to stockholders. more except for campaign purposes.
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W elfare in a country seems to me 
like health in the body. The more 
you talk about the symptoms of dis
ease, and the way a case of colic, 
pyorrhoea, floating kidney, or jim- 
janders begins, the more “sartin” you 
are that you have contracted it in
curably.

OF  course, the analogy has al
ready run its first course here, 

and when the farmers took sick we 
all began to run temperatures. Let’s 
not be too historically clinical, how
ever, but face in the convalescent di
rection, grasping a cane and a bottle 
of physic.

I f  we are a bunch of weepy-eyed 
and pale-jowled survivors of a few 
major financial operations, the cheer
ful New Y ear’s conversation need not 
be marred by a lot of tripe about 
the stitches, the anesthetic, and the 
gas pains. W e ought not to “fash 
ourselves,” like old Scotch shepherds 
around a rickety lamb, about the 
chances we face of being afflicted 
anew or being run over by a new 
model without insurance. Upon our 
release from the ward we may not 
be quite lively enough yet to crack 
our heels together and whoopee, but 
we should resolutely face our under
takings without ghoulish mention of 
the undertaker.

Parenthetically, this doesn’t pre
vent us from packing along a little 
caution. If  we start being bump
tious and greedy again, we are apt to 
get fatty heart or something; and 
when the fat is badly distributed, the 
body suffers— just like the country’s 
welfare when unjust or unwise ac
cumulations occur at given points, 
and anemia and emaciation develop 
elsewhere.

Now at first thought we would 
think it easy to discuss such a glad
some topic, and such a desirable ob
jective, as our welfare. Y et before 
we proceed very far, the simple words 
of the old saw come to jar our pros

pects of indulgence. You all recall 
it, “W hat is one man’s meat is 
another man’s poison.” T h at’s why 
we don’t all order oysters, lobster, or 
Welsh rabbit, despite the fact they 
are writ mighty large on the welfare 
signs of Broadway. If  welfare were 
a spot on the map, all the guide-books 
would disagree as to the shortest and 
the best way to get there, and there 
would be plenty of people ready to 
drain your gas tank or puncture your 
tires, so they might get there before 
all the turkey was gone and all the 
soft beds taken for the night.

W hy in the world such a worth
while thing as welfare is set up as 
an idol with one hand and then 
shoved in the ash-can with the other, 
is more than my feeble philosophy can 
penetrate.

The trinity of welfare, split up for 
vivisection, consists of health, com
fort, and prosperity. The first 
branch, that of good health, is rela
tively definite. Yet in our American 
scene an unhealthy or harrowed mind 
hurts a strong body oftener than it 
used to here and more than it does 
in the peasant realms of Europe.

ON the contrary, health is also 
something you can’t force a guy 

to hang onto if he wants to overstock 
himself with comfort and prosperity. 
I know several chaps who started out 
with unspotted livers and strong giz
zards. Today they have calcimined 
their tissues with so much vat virus 
and kettle grease that their general 
welfare is considerably hamstrung. 
They not only looked on the wirte 
when it was red, but they demanded 
the whole fluid rainbow, regardless of 
its distilled origin. “T o  be merry,” 
quaffed they, “one should guzzle and 
gobble.”

They figured that Diamond Jim 
Brady, Nebuchadnezzar, and the in
ternational grand champion barrow 
thrived in history by keeping near the 
nick-nacks. “And as for the Consti
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tution,” said they, “it’s a tough old 
bird and we can always amend it.”

Curious how blamed involved this 
becomes! I know still other old- 
timers who violated every rule of the 
Y . M . C. A. cafeteria and have teeth 
and bones as sound as ivory, despite 
a ton of tobacco, five hogsheads of 
intestinal varnish, and countless toxic 
menus. They claim to have enjoyed 
themselves, and maybe that’s welfare.

But remember, we don’t legislate 
and educate for the exceptional ones. 
T h a t’s left to the do-nothings who

believe in the survival of the fittest. 
I t  isn’t safe to plot any health-wel- 
fare index curves on those old buz
zards. Proceed with the case.

Next consideration is given to 
health exploited and prostituted by 
commercialism and armed conquest. 
Everything from the Hull House to 
Hopkins and Tugwell is allied in 
Red Cross work, patching up the 
former; and the League of Nations 
and the Sanctions are “pouring oil” 
on the troubled waters of the latter. 
Yet American efforts to maintain 
world peace are hampered by our 
efforts to save the pieces at home.

Co m m e r c i a l  greed is not as
rampant an enemy of health 

welfare as it was in the fifteenth 
century, but that’s about the best we 
can say for it. W e might notice here 
that the American motor speed mania 
killed more people in 1935 than all 
the slums and starvation combined. It

seems that health welfare is not se
cured by resolutions and regulations 
quite as effectively and thoroughly as 
we might desire. It  has, however, in
creased the average life expectancy 
nearly a decade in thirty years. Yet 
some claim that life expectancy is 
the only expectancy that has been 
bettered, but maybe they are mis
anthropes.

CO M F O R T  is another stumbling 
block on our avenue of logic. 

T o  some extent it lends itself to reg
ulation and to enforced standards, 
but there are exceptions.

I have known tree-sitters, human 
projectiles, devotees of broadside tat
tooing, marathon dancers, and oblig
ing bridge-game volunteers. Regard
less of long hours of personal torture 
and muscular discomfort, they have 
sacrificed their welfare to no indis
pensable cause. W e get half our 
comfortable thrill entertainment out 
of somebody’s silly discomfort, be
cause we pay them for being uncom
fortable. Thus we put a premium on 
being out of repose and in awkward 
and trying positions.

I have not looked in the debates on 
the Constitution to see if Alexander 
Hamilton or John Randolph had any 
opinions on our rights and duties to 
interfere in such cases of palpable in
fringement of personal welfare. If 
I find same, I will file a brief before 
election.

Comfort is also too variable a fac
tor to be roped off and legislated 
around with must-do’s and do-not’s. 
Climate affects it, and we have a 
blamed lot of climate to consider. 
Personal whims alter it. I t  isn’t 
measured in a standardized way for 
all. Save for broad limits of phys
ical endurance one way or ’tother, 
comfort is too vague for me to rec
ommend to my ambitious political 
friends as a field for their talents. 
The tariff and oleomargarine afford 
them far better targets.
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I f  you think that “comfort” makes 
good legislative material, page the 
janitors, the landlords, the hotel
keepers, and the train and bus opera
tors— yes, and maybe a brace of 
colored porters for extra testimony, 
in case the white man’s word is in
sufficient.

A SK them among other useful and 
>■ trivial questions, what are the 

proper lengths of bed-sheets, the right 
temperature for bathroom or parlor, 
the best kind of soap for the lavatory, 
and how much ventilation and hu
midity are required to keep everybody 
happy. Ask them how hot shaving 
water must be and how cold is a good 
drink. Find out, while you are still 
sane, how much coal is needed to heat 
a boarding-house for two old maids, 
four stevedores, and a guy with the 
rheumatism. Also be sure to ask 
them when to turn on the electric 
fan.

I ’m trying to show that welfare is 
a kind of will-o-the-wisp. W e all 
chase it. Some of us see it double, 
and others see it in many distant spots 
at once. How may we all catch up 
with it? Up to this point I hope my 
case is as clearly muddled as the 
Hoosac M ills argument or the 
N. R . A. sick chicken docket— to say 
nothing of what is ahead of us in 
the Guffey coal case, the T .  V . A., 
and the nominating conventions. If  
I omit a few “and-ors” please be leni
ent with a layman.

Health, comfort, and prosperity,—  
and the greatest of these is prosper
ity ! W hich merely brings back anew 
that darned old, disagreeable question 
as to whether we know when we are 
well off! Those who do are always 
possessed of welfare, even enough of 
it to last six weeks after Christmas 
without looking for more.

I t  is disturbing to have the road 
to our mutual welfare turned into a 
race-course. I t  is on the path of 
money prosperity that most of the

havoc occurs. Here possibly some ad
justment of brakes and gears and 
plenty of traffic cops with shootin’ 
irons are necessary day and night. No 
doubt if we had more of these pre
ventives, there would be less need for 
the arnica, bandages, and restoratives 
used by poor-relief agencies.

The egg who would advance a plea 
of self-determination and the rugged 
right to drive as he pleases on the 
busy but overcrowded boulevard of 
business is going to get more than 
a ticket hereafter. They may even 
take some of his oil and gas to fill 
the tanks of a few sober and decent 
flivver drivers and then put a damper 
on his accelerator.

Y et it’s queer how most folks not 
in the studious, academic, and clois
tered group are bent on getting sud
den financial prosperity, and how 
much time they spend in vexing their 
souls over those “32 millionaires” and 
the other dinosaurs in the upper quar- 
tile of fortune.

TH U S envious, they fall prey to 
all manner of sham and chican

ery, from counting dots, doing upside- 
down puzzles, and answering radio 
gags, to going in for old-age benefit 
bonanzas, bonus marches, and share- 
what’s-left parades.

After all now, answer me this: 
what difference in covetousness is 
there between one of these and the 
limousine lizards, whose fabulous but 
uneasy incomes only make them rest
less and grasping? Just as we have 
said that “the boy is the father of the 
man,” we may exclaim that the rich 
man is sired by his own original 
poverty.

I stand for reasonable curbs on 
commercial selfishness, but I am also 
in favor of a halter on pressure 
groups who help themselves to gravy 
by keeping foolish folks in a stew. 
These lobby artists really do not want 
a state of satisfaction to prevail or a 

( Turn to page 45)



A liberal application of wood ashes on the above area changed the vegetation from moss and fern to a 
thick mat of wild white clover. (No seed or other treatment given except close grazing.)

Potash and Clover 
for Better Pastures

By Dr. A . R. Midgley
R esearch A gronom ist, V erm ont A gricultural E xp erim ent S ta tion

T H E  chief function of potash in 
pasture fertilization is to in

crease and maintain white clover. 
Legumes require much more potash 
than grasses, and while the soil may 
have a sufficient amount available for 
the latter, yet legumes, especially 
pasture clover, may readily respond to 
additional amounts.

W hile grasses usually respond im
mediately to added nitrogen, and the 
user can see results from his efforts 
the same season it is applied, response 
from minerals, such as phosphate and 
potash, is much slower. Maximum 
results are often delayed for a year

or more after application. This is 
mainly because fertilizers are usually 
applied as top-dressings to established 
pastures, and these minerals move 
downward very slowly into the feed
ing root areas. On run-down pas
tures, where very little clover is pres
ent, maximum results cannot be ob
tained until the clover is established.

Fertilizer response greatly depends 
on the plant used, and for this rea
son it is difficult to say from chem
ical soil tests that there are, or are 
not, sufficient plant nutrients avail
able. At the Vermont Agricultural 
Experiment Station, in both field and
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greenhouse studies, certain soil types 
responded remarkably well to added 
potash when clover was the predom
inating plant, but when it was nil 
and grasses predominated, much less 
plant response was obtained. This is 
clearly shown in the table of experi
mental data obtained on Ray Tillot- 
son’s farm at Middlesex, Vermont.

These fertilizer test plots were 
started in the fall of 1931, and care
ful -records were obtained during the 
past four years. Limestone was ap
plied to all limed plots at a rate 
equivalent to one ton per acre. The 
rates of other materials used on cer
tain designated plots were 300 lbs. 
muriate of potash, 800 lbs. 16 per 
cent superphosphate, and 250 lbs. so
dium nitrate per acre. The nitrogen 
was applied early each spring, and all 
plots were cut rather frequently and 
managed in such a way as to pro
mote the growth of existing wild 
white clover.

Many interesting data have been 
obtained from this experiment, and it 
is clearly evident from the table that 
nitrogen gave tremendous increases 
compared with the other treatments 
during the first year. This was

8

mainly because grass was the pre
dominating plant, but after two years, 
clover became the predominating 
plant on all plots where potash was 
used, especially in combination with 
phosphate.
Y e a r ly  P ercen tag e  I ncreases in  

Y ields from  U se of V arious 
F ertilizers  O ver N o-l im e  

C h e c k  P lots

B e t t e r  C rops W it h  P l a n t  F ood

Plot Soil Year
No. Treatment 1932 1933 1934 1935

% % % %
1 Limestone Only.. 10 6 50 68
2 Lime and Potash 50 55 80 172
3 Lime and Phos

phate ................ 25 11 45 70
4 Lime, P o t a s h

and Phosphate- 85 175 185 400
5 Lime, P o t a s h ,  

Phosphate and
Nitrogen ......... 387 190 343 450

At the beginning of the experiment 
nitrogen with minerals and lime gave 
nearly 400 per cent more herbage 
than the check plot without any treat
ment, while potash and phosphate 
only gave an increase of 85 per cent. 
After four years, however, minerals 
and lime without nitrogen gave prac
tically as much total material as the 
same treatment with nitrogen. Phos

Without feitilizer this check plot has continued to get worse each year. At the present time it is mainly
moss, wild strawberry, and sheep sorrel.
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phorus alone, or in combination with 
lime, has given very little response on 
this soil. In fact, during the past 
four years, the turf on these plots, as 
well as on the check plots, has con
tinued to get worse, and it is now 
rather mossy with considerable wild 
strawberry present.

This is strikingly different from 
plots where potash is used alone, or 
in combination with phosphate, since 
these plots have a very good clover 
turf, as readily can be seen in the 
illustrations. Just why phosphate 
with lime has not been more beneficial 
on this soil, which is so low in this 
mineral, is difficult to understand, 
because most pasture soils respond 
readily to added phosphate. W hile it 
is true that potash gives greater re
sponse than phosphate on this soil, 
neither one alone can be recommended 
because of its apparent relationship to 
the other. In fact there is some evi
dence that potash helps to maintain 
phosphate in an available condition 
on this soil.

In most pasture programs nitrogen 
has been given a prominent place, 
but recently clover instead of nitro
gen has been receiving considerable

attention for permanent pastures. The 
main reason why pasture clover has 
not been more satisfactory is that we 
have not realized that the fundamen
tals necessary for maintaining it are 
very different from those for main
taining grasses. For example, pas
ture clover requires high mineral fer
tilization with close grazing, while 
grasses require high nitrogen fertili
zation without close grazing.

Poor methods of seeding and han
dling pastures are another reason why 
it is difficult to obtain a good clover 
turf. The common practice on the 
better pasture fields is to plow the 
land, put it in a rotation, and ulti
mately turn the meadow into a pas
ture. Good pasture mixtures are sel
dom seeded in the rotation, and even 
the clover that would naturally come 
in, together with the low-growing 
bottom grasses, is shaded out by the 
hay crop, or by the so-called “nurse

_ 99crop.
It seems as though it will be a long 

time before the farmer becomes edu
cated enough to realize that the 
“nurse crop” really nurses very little 
except his pocketbook; that is, he 
hopes to get a crop while the small

Potash and lime ha ve greatly increased the amount of clover and grass and reduced the moss and wild
strawberry. (Compare with check plot.)
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Phosphate and lime without potash have not greatly increased the clover on this field.

grasses and clovers are being estab
lished. This works fairly well for 
some of the tall-growing grasses and 
clovers in hay mixtures, but it usually 
does severe damage to the establish
ment of low, prostrate pasture plants. 
A nurse crop, such as oats, barley, 
etc., should in many cases be consid
ered a “controllable weed” because 
it competes with the other plants for 
light, moisture, and plant nutrients, 
and therefore helps to keep real weeds 
in check. But when cut or pastured 
off, a nurse crop does not readily 
come back to compete again as other 
weeds might do, and in this respect 
it is a controllable weed.

There is some virtue in a nurse 
crop which is sometimes overlooked, 
and that ’ is its ability to produce a 
temporary turf and keep the surface 
soils somewhat more moist for the 
young seedlings to become established. 
However, it is very desirable to re
move the nurse crop long before 
severe competition results and pros
trate plants become erect.

Perhaps the most important funda
mental necessary to produce a good 
clover turf is a liberal supply of 
minerals, together with proper man

agement such as close grazing and 
the prevention of shading by grasses. 
Close grazing, however, should not 
be confused with over-grazing, be
cause all green plants get their energy 
from the sun and most of their raw 
food from air and water. Therefore 
it is necessary that they are not over- 
grazed and grubbed so closely that 
very little green material remains 
above the ground.

W ild white clover is remarkable in 
its ability to withstand continued 
close grazing, and many results show 
that the herbage should not get more 
than four or five inches high if the 
clover is to successfully compete with 
the grasses. When nitrogen is used, 
even greater precautions are neces
sary, because white clover is a sun- 
loving plant and intolerable to shade. 
Since it is prostrate and not erect, it 
cannot stand competition with erect, 
growing grasses.

In addition to close grazing, a lib
eral supply of minerals is also very 
essential for clover maintenance; and 
since most pasture soils are low in 
these materials, they must be supplied 
in the fertilizer. I t  is very doubtful 
if pasture fertilizer recommendations
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Potash, phosphate, and lime produced a good elover-grass turf which continued to get better.

have been adequate, in respect to 
these minerals, for proper clover 
maintenance. It  should be remem
bered that the requirements of the 
soil and its existing organisms must 
first be supplied before the pasture 
plants can obtain their needs.

It seems highly desirable, therefore, 
to maintain a fairly high level of 
these minerals in pastures, as leach
ing losses are usually very small, and 
there is a rapid turnover from pas
turage to manure which may quickly 
return to the soil and be used again. 
This is especially true in regard to 
potash because pasture plants require 
and contain large quantities, while 
grazing animals require very little 
potash as such either for bone, milk, 
or flesh, and thus they return most 
of it to the pasture in their manure. 
Since less potash is removed and sold 
off the farm in dairying than in any 
other type of farming, it should be 
comparatively easy to maintain a 
high level of potash once a good pas
ture is established and a sufficient 
amount of potash has been applied.

Practically all Vermont pasture 
soils are very low in available phos
phate; therefore, it is more or less

universally recommended. On the 
heavy clay soils in the Champlain 
valley, where available potash is quite 
high, outstanding results have been 
obtained from liberal addition of su
perphosphate alone, but even here some 
added potash can well be used to pro
mote and maintain wild white clover. 
Some of the lighter soil types in the 
state have responded to potash more 
than they have to phosphate. This is 
especially true on the Berkshire soil 
type, as discussed in the table at the 
beginning of this article. On this 
same farm M r. Tillotson has been 
able to maintain a good stand of wild 
white pasture clover with manure 
alone, which of course is rather high 
in potash.

Further evidence concerning the 
value of potash on this field is shown 
in an illustration where he applied 
wood-ashes which he produced while 
making maple syrup. The vegetation 
here changed from fern and moss to 
a very compact clover turf as shown 
in a close-up picture on the wood- 
ash treated area. Part of this benefit 
can be attributed to lime, because 
practically all clovers are lime-loving 
plants; but this wild white clover has
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adapted itself to a rather acid soil, 
and it thrives quite well even on soils 
that are somewhat too acid for red 
clover.

Practical Varieties

Since there are several kinds of 
clover seed available for pasture pur
poses, it might be well to discuss some 
of their virtues and limitations. At 
present there are four more or less 
distinct white clovers which may be 
used for pasture purposes:

1. Ladino (mammoth or giant),
2. Commercial W hite Dutch,
3. English W ild W hite (Kent, 

etc .),
4. Native W ild W hite (more or 

less indigenous to this country).
These particular clovers are being 

grown in several parts of Vermont in 
an attempt to determine their yield 
and longevity with different fertilizer 
levels and closeness of grazing. Re
sults are available for only two years, 
but they show some interesting facts.

Ladino clover cannot stand real 
close grazing as well as the others, 
because it is much more erect, with 
long stems and large leaves. Under 
rotational grazing, where the vegeta
tion is allowed to get up six inches or 
more before being grazed, it has main
tained itself quite well and has pro
duced more pasturage than the other 
clovers. On the plots that are being 
closely grazed, the yields are low and 
it is rapidly being killed; but in all 
cases it has a remarkable recovery or 
come-back after being cut or grazed.

T he ordinary commercial white 
Dutch clover, with growth habits be
tween that of Ladino and wild white, 
is able to withstand somewhat closer 
grazing, but like Ladino, it is not as 
perennial as it should be for a good 
pasture clover, and some experiments 
where these clovers have been under 
observation for a longer time show 
that they often kill out after two or 
three years. The clover that remains

after that time is often seed from 
some of the mother plants, or else the 
wild white clover which naturally 
comes in with proper management.

The two wild clovers referred to 
offer the greatest possibilities for per
manent pasture where it is not de
sirable to put the field into crop rota
tion. The English wild clover is the 
cornerstone of the famous pastures in 
England which are very seldom, if 
ever, plowed. This English wild 
clover has been tried in this country 
with more or less success, but before 
it can be highly recommended, addi
tional experimental data are neces
sary. The plant has remarkable pas
ture qualities in that it forms a very 
compact turf and withstands very 
close continuous grazing; in fact, 
close grazing is very essential for its 
maintenance. It  is very prostrate, 
with short stems and small leaves—  
even the seed is somewhat smaller 
than the ordinary white Dutch clover.

N ative Strain Best

The native wild white clover, or 
that which naturally comes in well- 
managed pastures, is very similar in 
growth habits to that sold as English 
white clover. Since the former has 
been grown in this country for a long 
time, it has no doubt become better 
adapted to our soils and climatic con
ditions than any other strain of 
clover. The main difficulty encoun
tered, however, is that this seed can 
not be purchased, because we have in 
the past failed to realize that the wild 
white clover is different from the 
ordinary white Dutch, obtainable on 
the open markets, and have not at
tempted to produce locally grown 
seed. The main source of white 
Dutch clover seed is from foreign 
countries such as Italy, or southern 
states such as Louisiana; hence there 
is little wonder that it is not better 
adapted to the northern part of New 
England.

( Turn to page 42)



Florida Grows Celery 
for the Nation

By J. L , Baskin
Orlando,‘Florida

FL O R ID A  produces more than 
one-third of the nation’s celery, 

and when one realizes that our popu
lation of 125 million people consumes 
celery by the trainload, this is no 
small order. Celery is harvested 
from December through May, thus 
furnishing the national table for six 
months of the year.

Seminole county, located along the 
Saint Johns River, produces three- 
fourths of Florida’s crop. Commer
cial celery growing in this area dates 
hack about 25 years, and the area is 
still expanding. Considerable expan
sion is taking place in the lower end 
of the county where deep muck, ham
mock land is being brought under 
cultivation.

Sanford, the heart of the older dis
trict, is located on a low, level plain 
of Norfolk sand, gradually tapering 
off to Norfolk fine sand, Portsmouth, 
and into hammocks, swamps, and 
lakes. Flowing wells and under
ground tile furnish perhaps the best 
controlled irrigation and drainage 
found in the United States. The 
splendid physical condition of these 
soils and their comparatively level 
surface make them ideal for control 
purposes, thereby permitting inten
sive cultivation. In their native state, 
these soils were not considered espe
cially fertile or productive.

The process of clearing, leveling, 
and tiling these lands requires a very 

( Turn to page 39)

Laying out new areas in a muck hammock for the planting of celery.
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The Inquiring Mind 
and the Seeing Eye

i

By A  lister B. Alexander
Madison, Wisconsin

TH IS  month we are taking you 
on a trip to North Carolina, to 

visit a man who has made an enviable 
record in agriculture. He gave to 
North Carolina the soybean, that has 
since become a major crop over the 
entire nation, opening up practically 
limitless possibilities as a feeding ele
ment and as a base for many commer
cial products. T he man upon whom 
we are calling is Charles Burgess 
Williams, Head of the Department 
of Agronomy at the North Carolina 
College of Agriculture and Engineer
ing at Raleigh.

Professor Williams was born at 
Shiloh, Camden County, North Caro
lina on December 23, 1871, the son of 
Robert J .  Williams and Susan Bur
gess Williams. T he latter is still liv
ing at Elizabeth City with her only 
daughter. He grew up on a general 
farm and attended the rural schools 
of the district, at times walking six 
miles daily to and from classes. He 
later attended the Shiloh High School 
during the period from 1885 to 1888 
and went to the M ilitary High 
School at Littleton during the follow
ing year. On October 3, 1889, he 
entered the first class at the new 
North Carolina A. and M . College 
and graduated with highest honors, 
having specialized in agriculture and 
chemistry.

W hile a youngster Professor W ill
iams worked on his father’s farms

during vacations, and in the evenings 
and mornings while attending school. 
The summer following his junior year 
in college was spent in Central New 
York on the farm of his professor of 
agriculture. His father and grand
father were fairly large landowners 
of some of the best farm lands in 
Camden and Currituck Counties, 
North Carolina. Demsey Burgess, an 
ancestor, was a member of the Pro
visional Congress at Hillsborough, 
N. C., in 1775, and at Halifax in 
1776, at which time the Constitution 
of the State of North Carolina was 
drafted and adopted. The same 
Demsey Burgess was a Lieutenant 
Colonel in the Continental Army, 
and a Member of Congress for two 
terms while George Washington was 
President, so that he left as an inheri
tance not only land, but a rich back
ground of the history of our country.

Religious Influence

As a boy Charles Williams joined 
the Shiloh Baptist Church, which is 
the oldest church in North Carolina, 
having been organized in 1727 at the 
home of William Burgess, another 
ancestor. The religious training re
ceived there remains as an important 
part of the character of M r. W ill
iams, as he is very faithful in his 
attendance at the First Baptist 
Church in Raleigh where he is a

14
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deacon, and where his counsel and up
rightness are leaned upon by the mem
bers of the congregation.

F . H . Jeter, editor for the North 
Carolina College, says, “In my opin
ion, Professor W illiams is the out
standing authority in the South on 
soils and fertilizers. He was one of 
the first to recognize the value of a 
soil survey, supplying fundamental in
formation necessary to a full knowl-

PROFESSOR C. B. WILLIAMS

edge of the fertilizer requirements of 
the various crops. He has consistent
ly worked toward the end that every 
foot of land in North Carolina shall 
be surveyed before the job is com
pleted, and it is largely due to his in
terest that such a large part of the 
State survey has been completed.” 

After his graduation from college 
in 1893, Charles Williams was ap
pointed Assistant Chemist of the 
North Carolina Agricultural Experi
ment Station and the Experiment Sta
tion of the Department of Agricul
ture. He served in this capacity from 
1893 to 1896, when he left to attend

Johns Hopkins University for a year 
on a state fellowship in chemistry. 
He returned to his old position in 
1897 and served in it until 1906. In 
1906 he became head of the Depart
ment of Agronomy; in 1907, Direc
tor of the North Carolina Experi
ment Station; and in 1917 was made 
Dean of Agriculture, serving in that 
capacity until 1924. During this 
period he was also in charge of the 
State Soil Survey in 1915, and Chair
man of the Tobacco Research Com
mittee in 1920.

Professor Williams also attended 
the National Graduate Summer 
School of Agriculture at Ohio State 
University. He is a member of Phi 
Kappa Phi and the Pine Burr So
ciety, both honor groups; the Amer
ican Society of Agronomy; National 
Grange; and is a Fellow of the 
American Association for the Ad
vancement of Science.

Systematic W orker

Professor W illiams’ work has been 
marked by a methodical regularity. 
He has been one of the most faithful 
members of the North Carolina staff, 
going to his office day after day and 
year after year with very little time 
lost. A noticeable feature of his ser
vice to his state is that he has never 
allowed any information to go out 
under his name until it is based on 
the average results of many years of 
experimental data, and until he him
self is convinced that it is right.

When he became interested in the 
soybean, many years before the plant 
had been propagated by the United 
States Department of Agriculture, he 
first secured every bit of information 
that he could gather and then pub
lished circulars and bulletins dealing 
with the subject, in order to acquaint 
North Carolina farmers with its pos
sibilities. When the bean was first 
planted on a very small acreage in 
the eastern part of the state, Profes
sor Williams immediately recognized
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its worth and began a campaign to 
make it popular, a campaign that his 
associates say was so spectacular and 
interesting that it became known all 
over the United States.

Developed Library
Professor Williams, in line with his 

methodical ways, has always been 
careful to save and have bound all of 
the printed publications from the va
rious experiment stations of the coun
try, and for years the only agricul
tural library to be found at State 
College was that made up of the 
files in his office. Even now those 
who despair of finding certain agri
cultural information elsewhere in
stinctively turn to his office as a last 
resort, and usually get the informa
tion they desire.

M r. Jeter says, “I have never, in 
our twenty years’ association, called 
upon Professor Williams for an ar
ticle dealing with any of the crops 
of North Carolina, any of the fer
tilizer problems of North Carolina, 
or any of the soil problems of North 
Carolina that he did not respond im
mediately with a clear-cut and read
able story dealing with the question 
involved.” T h at being the case, the 
State of North Carolina certainly has 
been enriched in its soil and fertilizer 
knowledge by Professor Williams, 
for we find listed during the period 
from 1896 to date some 230 articles, 
bulletins, and books of which he has 
been the author, either alone or with 
his associates. I t  hardly seems possi
ble even for one so methodical to find 
time to turn out this mammoth 
amount of material, in addition to his 
class work, soil survey work, and 
other activities.

T he articles referred to cover every 
imaginable subject in soil and fer
tilizer research. Among the most in
teresting published writings of Pro
fessor Williams and his associates is 
the report of the trip made by a party 
of twenty-two Southern agricultural 
leaders in the summer of 1928, of

which party M r. Williams acted as 
chairman. The study covered the 
soil-building and fertilizer practices 
of France, Switzerland, Germany, 
Holland, and Belgium. So that the 
greatest possible benefit might be 
derived from the findings of the 
party, a report was published upon 
their return, and it is interesting 
to note in this report the great differ
ence between our methods and those 
of foreign farmers.

The party found that the Euro
pean countries, densely settled and in
tensively farmed, require maximum 
returns from the soil in order to pro
duce ample crops. Steep hillsides and 
the banks of streams produce vege
tables and fruits for food. Even the 
wayside land along railroads is util
ized. In some cases pear, apple, or 
peach trees are planted close beside, 
and trained to grow flat against, stone 
houses or stone walls to conserve 
space. In many of the districts 
visited they found the farmers living 
in small villages, going out each day 
to work their farms, which often con
sisted of only three acres. Most of 
the work is done by hand, and every 
attempt is made to prepare the land, 
cultivate the crop, and harvest it in 
such a way as to gain the maximum 
return. The handicap to economic 
production has been overcome, how
ever, to a large extent, by large acre 
yields made possible by keeping the 
lands well fertilized, perfectly culti
vated, and always busy producing 
crops.

Fertilizer Practices
Fertilizers are more extensively 

used, and one of the cardinal prin
ciples of fertilizer application in 
Europe is that the potash and phos
phate should be applied to the field 
some time before the crop is planted. 
This method permits the material to 
become thoroughly incorporated in 
the soil before the seed is sown. Crop 
rotation is practiced with religious

( Turn to page 44)



A well-kept lawn completes the beautiful setting for this farm home.

A Good Lawn is 
Its Own Reward

By T. D. Gray
Extension Landscape Architect, West Virginia College of Agriculture

W H O  has not seen a beautiful, 
green sward and wondered 

what magic the owner or his gar
dener used in developing and main
taining such a lawn? Probably 
very little had been done that any 
home-owner could not do if a good 
lawn is desired. Careful grading, 
drainage, good soil, sowing of proper 
grasses, proper fertilizing, mowing, 
pest and weed control, all contribute 
their part to the lawn.

A prominent landscape architect 
recently stated that proper grading, 
drainage, and soil preparation were 
the foundations of all landscape 
work. This is particularly true of 
lawn-making.

Proper grading is very important 
to give an interesting effect. In gen
eral, the area around the house 
should be level to give a restful 
feeling. Farther away the lawn may 
break more sharply; however, ter
races should be avoided wherever 
possible. Few if any of our grasses 
will withstand the harsh, arid con
ditions on a terrace. All top-soil 
should be saved by removing the up
per four to six inches of the area 
which is to be graded. The soil 
should be piled and replaced after 
the sub-grading is completed.

Soils differ very materially in their 
drainage requirements, sandy soils 
requiring the least drainage and

1 7
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clay soils the most. Where drain
age is necessary, three-inch agricul
tural tile should be laid in trenches 
20 to 30 feet apart and from 2 to 
2y<2, feet deep. A slope or fall of nine

pulverized thoroughly by raking and 
re-raking with a garden rake. All 
stones, sticks, and anything which 
may make the lawn bumpy should 
be removed at this time.

Top-soil should be piled before the grading is started.

inches to one foot for each 1 0 0  feet 
of tile should be maintained. The 
main lateral can be .drained into a 
ravine or sewer. Drainage not only 
removes surplus water, it permits air 
to readily enter the soil, which is 
necessary for best growth of the 
grasses.

Some home-owners are blessed 
with fertile soil while others are 
handicapped by a lack of it. The 
latter must or should improve the 
soil before sowing. I f  humus is 
lacking, well-rotted manure at the 
rate of 500 to 1,000 pounds per
1 , 0 0 0  square feet should be added. 
Fresh manures are apt to be polluted 
with weed seeds; however, they may 
be treated to kill the weed seeds. 
T he manure should be incorporated 
into the upper six to eight inches 
of soil.

Heavy clay soils can be improved 
by adding course sand or ashes 
to a fifth or more of the volume of 
the upper eight to ten inches of 
soil. T he reverse is true of extremely 
sandy soils. The surface may be

The ground will be quite loose 
when first prepared and should be 
compacted by thorough rolling or by 
\i aiting for a soaking rain. The 
latter gives best results when fol
lowing the rain, the lawn can be 
raked lightly and prepared for sow
ing. An application of complete fer
tilizer should be applied before the 
last cultivation, and worked into the 
upper four to six inches. Twenty- 
five to thirty pounds of a 1 0 -8 - 6  fer
tilizer per 1 , 0 0 0  square feet of lawn 
may be used. It  is particularly im
portant, the experiment stations tell 
us, to get the phosphorus ^lown 
around the grass roots. If  the phos
phoric acid is applied later on the 
surface, the soil acids fix it and it 
does not reach the roots and become 
available for considerable time.

The selection of a seed mixture 
will depend largely upon location. 
For most of W est Virginia, Ken
tucky bluegrass makes the most suc
cessful lawn. In sections where they 
are native, such as Massachusetts and 
Rhode Island, bent grasses prove
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most satisfactory for lawn purposes. 
Kentucky bluegrass does not make a 
lawn quickly and red top should be 
mixed with the bluegrass before sow
ing. Four parts of Kentucky blue
grass and one part of red top have 
given good results throughout W est 
Virginia. A small portion of peren
nial rye grass or W hite Dutch clover 
may be added as a nurse crop. Some 
object to W hite Dutch clover due to 
its. coarse foliage.

Success on acid soils has been ob
tained with a mixture of four parts 
Rhode Island bent and one part red 
top. The principal objection to the 
bent grasses is the extra work re
quired to keep them in condition. 
This is particularly true of creeping 
bent, which requires frequent rolling 
and cutting.

Chewing’s fescue or rough-stalked 
meadow grass (P oa trivialis) should 
be added for the shady locations. 
For dry, shady locations Chewing’s 
fescue does well, and where the soil 
is moist, rough-stalked meadow grass 
gives better results. W here shade 
is intense, such as that under Nor
way and sugar maples, no grasses may 
succeed. Here Japanese spurge 
{Pachysandra terminalis) or myrtle

( Vinca minor) may be used. Both 
are broad-leaved evergreens; how
ever, they will not withstand hard 
usage. Thinning-out the trees by re
moving many of the branches 
throughout, and particularly the low 
branches to let in the light, will often 
result in success with grass.

M ost success is had when the lawn 
is sowed in late August or early Sep
tember. Grasses stool better in the 
fall and avoid the hot summer and 
weed competition which follows after 
spring sowing. By the succeeding 
summer the lawn is well established 
and better able to withstajnd the 
heat and weeds.

T he standard Kentucky bluegrass 
mixture should be sown at the rate 
of three to four pounds per 1 , 0 0 0  
square feet. Users should not skimp 
in the quantity of seed if a thick 
even turf is wanted. T he best time 
for sowing is when the air is quiet, 
which is most often during the early 
morning hours. Sowings may be 
broadcast by hand or by a mechan
ical seeder. I f  sown by hand, the 
seed is divided into four equal parts 
and one part is sown by crossing the 
yard east and west. Another portion 

( Turn to page 37)

Thla yard after grading haa dry atone walla to maintain grade dUTerencea.



“As a Man Soweth 
So Shall He Reap”

By C. J, Chapman

Soils Department, University of Wisronsin

TR A IN  a boy in the way he 
should go, and when he grows 

up he will not depart from it.” 
These may not be the exact words 
of the author, but they convey the 
meaning.

T he early environment and train
ing of a child, in other words the 
kind of soil in which he grows, de
termines to a large degree the kind 
of a man he is going to be. For
tunate is that boy or girl who has 
had the right kind of soil in which 
to grow. Early environment and 
early influences are of great impor
tance. I f  we would harvest good 
fruit, we must plant good seed in 
well-fertilized and fitted soil, and 
then nurse the crop along in its early 
struggles with weeds and other ad
versities. And if we would succeed 
with alfalfa, there are certain def
inite requirements and conditions 
which must be met. Too many 
farmers have just sown the seed and 
then let nature take its course. The 
result of such careless planting is 
expressed in the early death of the 
little alfalfa seedlings, or at best a 
ragged, spotted, and uneven stand.

Largest Acreage in History

T he largest acreage of alfalfa in 
history was seeded last year on W is
consin farms. A  million tons of lime 
were made available to Wisconsin 
farmers at reduced costs this past 
year, enough to cover an additional

300.000 acres of land. A work em
ployment project sponsored by the 
College of Agriculture and prosecuted 
through the facilities of the Wiscon
sin Emergency Relief Administration, 
and the Works Progress Administra
tion, state-federal agencies, made this 
possible. W e estimate that an addi
tional 300,000 acres of alfalfa have 
been seeded on Wisconsin farms this 
past year, which together with our
798.000 acres of old alfalfa puts W is
consin well over the million-acre 
mark in total acres.

Insure Successful Stand

But what about the success of this
300.000 acres of new alfalfa? Has it 
made a successful stand? M y answer 
is “Yes, on about 75 per cent of the 
land there is good catch, but yields 
in 1936 and in subsequent years will 
be low unless these fields were well 
fertilized.” A good catch, or even 
a good stand, doesn’t always mean 
good yields. Lime will go a long 
way toward the successful establish
ment of alfalfa on acid soils, but 
there are going to be failures. At 
least 25 per cent of the alfalfa seeded 
this past spring will fail, largely be
cause farmers took a chance and 
sowed their good seed on fields that 
were in a low state of fertility or 
poorly fitted.

I believe that the successful estab
lishment of alfalfa is almost 1 0 0  per 
cent certain if the land is properly



January 1936 21

fitted, limed, and fertilized. I am 
not going to say that it will come 
through this winter 1 0 0  per cent. 
However, it is true that a strong 
growth of alfalfa the first year has 
a better chance of wintering than 
poor, weak, thin stands.

But I would rather see a farmer 
cut down his acreage and succeed, 
than to attempt too large an acreage 
and fail on part of it. It  is true that 
lime is the foundation stone on which 
a soil-building program must be built, 
yet many soils need more than lime 
in order to successfully establish al
falfa and produce abundant crops. 
The lack of phosphate or phosphate 
and potash on many of our soils will 
prevent the alfalfa seedlings from 
making a good strong start in the 
early part of the season. T he lack 
of fertility may result in complete 
failure to establish alfalfa.

You have all seen spots in a field 
where the alfalfa was rank and the 
stand perfect. You know that these 
spots were the result either of con
centrations of plant food from ma
nure piles or they may have been 
spots where brush piles were burned. 
You may have seen spots in fields 
where, years ago, straw stacks were

burned. You know that the alfalfa, 
and even clover, here will frequently 
blossom out in the fall of the first 
year. Tests on soil samples from 
these areas invariably show a high 
phosphorus, potash, and lime content 
as compared with the rest of the field.

Test Soils First

There is no question but that our 
soils are less productive than they 
were in the early days. T he leaf 
mold and organic matter of the virgin 
soil has long since been used up. W e 
have pulled down the reserves of 
phosphorus and potash in our soils, 
and we know that the lighter sandy 
soils need potash even more than they 
need phosphorus. Some of our silt 
and clay loams which are a long dis
tance from buildings, where little or 
no manure has been applied, are in 
an impoverished state of fertility.

And so we have been urging farm
ers who plan to seed alfalfa to have 
their soils tested first in order to 
check up on the fertility and deter
mine what elements may be lacking. 
Our motto is: “Don’t waste good 
alfalfa seed on land that is acid and
in a low state of fertility. On the

other hand, don’t 
waste good lime 
or fertilizer on
soils that do not
need it.”

During the past 
1 2  months we 
tested over 15,- 
0 0 0  samples of
soil in our labora
tories. W e have 
found that about 
75 per cent of
these soils were 
low either in 
phosphorus or 
potash or both. 
Fully 80 per cent 
of all the soils we 
have tested in our 
( Turn to p. 41)

In one of Wisconsin’s best farming areas, barley as a nurse crop responded to 
fertilizer: no treatment =25.7 bus.; 0-20-0 =40.5 bus.; 0-20-10 =50.4 bus. 
A striking difference in the growth of the alfalfa last fall promised added 
profits from the fertilizer in increased yields of hay In 1936 and subsequent years.



Science and the 
New Agriculture

By Morris Halperin

TH E R E  is so much heard, said, 
and read nowadays regarding 

science and the new social arid eco
nomic sciences that it would be en
lightening to arrive at a clear con
ception of just what science is. If 
we do that, we will be in an intelli
gent position to test any new agricul
tural or general proposition carefully 
to find out whether it is in line with 
true progress.

A knowledge -of what science is 
should be particularly timely, in view 
of the fact that, on the one hand, 
scientists are commencing to be 
greatly interested in presenting the 
facts and importance of their science 
to laymen, and on the other hand, 
laymen are now manifesting a true 
interest in science and in scientific 
information.

Science M eans Knowledge

T o  begin with, our word science 
is derived from the Latin word 
which simply means knowledge, not 
necessarily University knowledge, nor 
technical knowledge, nor experimen
tal knowledge, but any kind of 
knowledge. Indeed, when the word 
science was first inaugurated, there 
were no universities, no technical in
formation of any kind, and no ex
perimentation either. In those days 
science meant anything and every
thing which was known, believed, 
assumed, or even imagined. Indeed, 
the famous scientists, such as Archi
medes and Leonardo da Vinci, of 
ancient and medieval times, literally

knew everything from stars to bugs. 
The word science has gradually 
grown until now it properly denotes 
knowledge or information concerning 
anything, including the plowing of a 
field, the raising of a hpg, the baking 
of a cake, or anything else which has 
ever been done by God or man. Thus 
it can be seen that the term science 
may be applied, without apology, to 
any form of knowledge.

Knowledge is Observation

Every existing science or knowl
edge has been born and raised by ob
servation or experimentation, and 
usually by a combination of both. For 
instance, the farmers in ancient times 
observed that accidentally manured 
spots in the field produced taller pas
ture and heavier grain than the sur
rounding soil. They also observed 
that the grain crop following clover 
or alfalfa was bigger than the crop 
which repeated itself. These obser
vations led to deliberate experimenta
tion, in which manure and other fer
tilizers were added to a grain field 
and a deliberate system of crop 
rotation was followed. The expected 
increase was noted, usually, but not 
always. W hy not always? Because 
there was no check treatment to show 
what the result would have been 
without the addition of fertilizer or 
without the inclusion of a legume.

In modern fertilizer experimenta
tion there is an extensive plot-tech- 
nique in which a check plot'or treat- 

( Turn to page 35)
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T > r\i" t * r *  Among the many enterprises afoot for the establish-
^  ment of agriculture on a permanent basis of enduring

C o S t  ProsPerity» none fifes the imagination or arouses the en
thusiasm as does soil conservation as now being promoted 

by the Soil Conservation Service.
A truth too obvious to warrant mention in time may be forgotten. In 

dealing with the complexities of agriculture, those of us whose lives are dedi
cated to agricultural betterment have too frequently permitted ourselves to 
become absorbed in the solution of the particular problem assigned us and 
latterly to become distracted by the more acute economic problems of agri
culture, with the result that we have been prone to forget the ultimate truth 
that after all the basis of all agriculture is the soil, and the fundamental 
problem transcending all others is its maintenance in place and the perpetua
tion of its fertility. Meanwhile, the soil to which every problem is related 
has been depleted in plant food, in many instances to the point where even the 
cover crop, normally provided by nature, has been unable to persist, leaving 
the soil unprotected against the ravages of rain and wind and the soil itself 
to be carried away from beneath our unheeding feet. T he insignificant quan
tities of plant food supplied from artificial sources have fallen far short of 
the requirement of the crops being grown, inevitably resulting in a depletion 
which all too frequently has passed beyond the point where even the hardiest 
of native growth can perpetuate itself.

The importance of soil conservation is beyond controversy, beyond the 
realm of political or other expediency, and is so secure from contravention 
that it is one idea on which all who have the slightest concern for the common 
or even the selfish welfare beyond the current moment, may unite.

Now Recognized as National Problem
For years there has been a “voice crying in the wilderness.” For years 

that intellectual and physical stalwart, H. H. Bennett, witnessing the ravages 
of erosion from one end of his native land to the other, has plead with his 
official superiors all the way up to congressional committees and over their 
heads, so to speak, With the American people themselves, in many effective 
published articles, that something be done to stop it. Economy regimes for 
years blocked all but trifling pittances of appropriations. The budget had 
to be balanced.

But at last an end has come to timid temporizing. Soil erosion has now 
been recognized as something to be dealt with, and the nation has undertaken 
the job— aggressively, as a nation-wide problem, with a total of 141 demon- 
strational and conservational projects already established. “The effective 
practices employed in the demonstration areas are beginning to trickle across 
the project boundaries,” in the words of M r. Bennett, a trickle which we 
predict will grow into a flood. The state experiment stations are lending their
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valiant assistance, and into the Service are being attracted many of the out
standing among the younger agriculturists, in their new work reflecting the 
enthusiasm of their chief.

T h e soil fertility problem here dealt with is in a sense unique in that, 
while fertilizers are generally applied to soils that are regarded as capable of 
producing a crop, here barren soils— subsoils exposed by erosion or by ter
racing— are required to yield a cover crop to hold them in place, the essence 
of the problem being to arrest erosion until a cover crop of sufficient density 
has been established. How is a cover crop to be grown to prevent erosion on 
a soil which by definition is being eroded because it is too infertile to grow a 
cover crop ? The engineer designs and places his dams, slopes, and terraces in 
terms of expenditures— the major job, possibly to be done all over again if 
before the advent of the winter rains a cover crop be not established to hold 
the soil in place. Here obviously the agronomist’s skill, acquired through 
long experience with complete fertilizers in growing two blades of grass where 
only one grew before, is as important as that of the engineer’s. The 
agronomist places the capstone in the arch and by a trifling expenditure for 
plant food safeguards the benefits of the larger expenditures for engineering 
work. Already we find the beneficial results of fertilizer application being 
measured in terms of radically reduced erosion, developing the fact hitherto 
disregarded that there is a direct relationship between fertilizer use and erosion 
control.

Heretofore the benefits of fertilizer use have been measured in terms of 
the increased cash value of the crop produced. Here is a new measure— the 
value of the engineering work which the cover crop, efficiently fertilized, is 
enabled to protect from destruction.

TMT Beginning with this issue, Better Crops W ith Plant Food
JL JL clJp ^ jy  will be restored to a monthly basis of publication. Since 

October 1931 we have been reaching our readers only once
every two months. On the basis of the continued interest

j L e a r !  and support which you have given us during that time, we 
believe you will welcome again receiving the magazine every 

month. At this end, we are happy to be able to present with greater fre
quency the excellent articles which some of the outstanding agricultural 
scientists have planned for our pages.

Our circulation is national and international in its scope. W ith this in 
mind and with a full knowledge that the agricultural extension workers
and research men are keen in their interest of what goes on beyond their
own “line fences,” we hope in each issue to vary the subjects to cover as 
many regions as possible. W e shall want to hear from you. The magazine 
was designed and is edited for your interest. If  you have no use for it, please 
tell us so in order that we may be spared the expense of sending it to you. 
If, on the other hand, you are particularly interested and we can cooperate 
by giving you more information along any certain lines, write us.

And so with the idea of entering into your new year, at least with as 
much interest and helpful information on problems of profitable soil and 
crop management as we can give, we wish you all a H A P P Y  A N D  PR O S 
P E R O U S  1936.



This aection contains a short review of some of the most practical and important bulletins, and lists all recenr 
publications of the United States Department of Agriculture and the State Experiment Stations relating to Fer
tilizers, 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
In their resume and timely discus

sions of experimental results, A. L . 
Mehring, L . M . W hite, W . H. Ross, 
and J .  E . Adams have released in
teresting data in U. S. D . A. Tech
nical Bulletin No. 485, “Effects of 
Particle Size on the Properties and 
Efficiency of Fertilizers.” The prep
aration of commercial fertilizers 
composed from particles of a homo
geneous size is important to prevent 
segregation, the authors conclude. 
Fertilizers prepared from particles of 
different sizes tend to disassociate 
from each other under conditions such 
as pouring, settling, and vibration. A 
commercial fertilizer, although thor
oughly mixed, may become rearranged 
when jarred or shaken, unless the 
particles are of similar size. Regrind
ing a segregating mixed fertilizer a 
little finer was found to reduce this 
fault considerably. The most effi
cient particle size was 80 to 150 mesh 
under the average circumstances de
termined from this study with grained 
fertilizers.

O f particular interest to commer
cial growers of sweet corn is a sum
mary of extensive investigations to 
determine the most effective fertilizer 
combination for this crop as reported 
in University of Illinois Agricultural 
Experiment Station Bulletin 417, 
“Fertilizer Requirements of Sweet 
Corn,” by W . A. Huelsen and M . C. 
Gill is. These authors have also is
sued a circular, No. 439, “Fertilizer 
Treatments for Sweet Corn,” based 
on this work. A four-year rotation

of wheat or oats, red clover, and two 
crops of sweet corn was employed in 
the experiments. Among several rec
ommended fertilizer combinations of 
the 63 treatments under trial for five 
years, optimum results were secured 
with an application of 400 pounds of
0-16-12 per acre supplemented by 50 
pounds of sodium nitrate as a side- 
dressing. “From the standpoint of 
maturity,” the authors state, “com
mercial fertilizers are used for two 
purposes— to increase the total yield 
and to advance maturity.” When 
the proper ratio of the fertilizer in
gredients is used, each constituent 
serves a definite purpose. Nitrogen 
affects the vegetative growth; phos
phorus promotes growth of the roots 
during the early life of the plant and 
later hastens the ripening process; 
and potash exerts an influence on 
the vigor and general health of the 
plant. The authors state: “Potassium- 
starved plants are not only stunted 
in the same way that plants are that 
lack nitrogen and phosphorus, but 
they may even fail to reach maturity.” 
In all instances these studies demon
strated that maturity was hastened 
from three to five days with the 
proper application of commercial fer
tilizers.

"Some Responses of Yellow Transpar
ent Apple Trees in Delaware to Various 
Nitrogen T r e a t m e n t s A g r .  Exp. Sta., 
Newark, Del., Bui. 195, June 1935, F. S. 
Lagasse.

" The Role of Zinc Sulfate in Peach 
Sprays,” Agr. Exp. Sta., Urbana, III., Bui. 
414, Apr. 1935, K. J . Kadow and H. IV. 
Anderson.
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" The Efficiency of Soil and Fertilizer 
Phosphorus as Affected by Soil Reaction," 
A gr. Exp. Sta., Wooster, Ohio, Bui. 553, 
Sept. 1935, Robt. M . Salter and E . E . 
Barnes.

“Progress Report of Fertilizer Studies 
•with Jonathan Apples Upon Ephrata Fine 
Sandy Loam “ A gr. Exp. Sta., Pullman, 
Wash., Bui. 319, July 1935, F . L. Overley 
and E . L. Overholser.

“Effect of Alfalfa and Farm M anure 
on Yields of Irrigated Crops in the Great 
Plains,” V. S. D. A., Washington, D. C., 
Tech. Bui. 483, Sept. 1935, Stephen H . 
Hastings.

Soils
An instructive publication dealing 

with investigations of orchard-soil 
relationships, namely, “Soils in Re
lation to Fruit Growing in New 
York, Part V I I I ,” is available in 
Cornell University Agricultural E x
periment Station Bulletin 633, by 
Joseph Oskamp.

As a result of studies conducted in 
6 6  Baldwin and Greening apple or
chard units in Orleans county, the 
author arrives at several noteworthy 
conclusions which should prove valu
able information to orchardists in 
other areas. I t  is disclosed in this 
discussion that soils uniformly sandy 
in texture and of a uniform brown 
color in the first two feet are better 
drained and support productive or
chards. On the other hand, a soil of 
the same texture but having a gray 
layer with a gray and mottled sub
soil is poorly drained, producing rela
tively low yields in orchards growing 
on a soil of this nature.

It was found that productive or
chards would likely develop on soils 
where silt and clay are contained in 
the profile that shows considerable 
grayness in the upper subsoil and 
mottling in the lower subsoil if they 
have moderately rapid surface drain
age or internal drainage so that the 
free carbonates will leach out of the 
surface three feet. However, profiles 
of the same general description but 
with a more highly developed gray 
layer, slow surface drainage, and 
calcium carbonate within three feet

of the surface, will support orchards 
of relatively low production.

“Disinfesting Soils by Electrical Pas
teurization," Cornell Univ. A gr. Exp. 
Sta., Ithaca, N. Y ., Bui. 636, July 1935, 
A. G. Newhall and M . W. Nixon.

“Selenium Occurrence in Certain Soils 
in the United States with a Discussion of 
Related Topics," U. S. D. A ., Washing
ton, D. C., Tech. Bui. 482, Aug. 1935, 
Horace G. Byers.

"Soil Survey of Luce County, Mich
igan," U. S. D. A., Washington, D. C., 
Series 1929, No. 36, J .  O. Veatch, L. R. 
Schoenmann, C. E. M iller, and A. E. 
Shearin.

"Soil Survey of Grant County, Okla
homa," U. S. D. A., Washington, D. C., 
Series 1931, No. 10, A. W. Goke, C. A. 
Hollopeter, and M. E . Carr.

"Soil Survey of Texas County, Okla
homa," U. S. D. A., Washington, D. C., 
Series 1930, No. 28, E. G. Fitzpatrick and 
W. C. Boatright.

Crops
Vegetable growers in the South

west may be guided materially by a 
splendid reference manual, “Vege
table Varieties for the W inter Gar
den Region of Texas,” Bulletin 508 
of the Texas Agricultural Experi
ment Station, by Leslie R. Hawthorn. 
Included in this bulletin is a report 
on 590 varietal names representing 
49 kinds of vegetables. The adapt
ability of varieties and the manner in 
which each is identified, diseases and 
insects to which the vegetable is most 
commonly subject, and general rec
ommendations regarding the impor
tance of varieties and the variations 
in stocks are given.

An effective method to curb the 
noxious crab grass and similar sum
mer weeds in established lawns is 
prescribed in New Jersey Agricul
tural Experiment Station Circular 
354, entitled “Crab Grass Control 
on Lawns,” by Howard B. Sprague. 
The treatment recommended greatly 
improves the vigor of desirable turf 
grasses in the lawn. Since the per
manent grasses continue healthy, 
steady growth for several months in 
the fall after the crab grass ceases 
active growth, and also make at least
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two months’ growth in the spring be
fore seeds of crab grass and other 
undesirable weeds germinate, correc
tive measures outlined by the author 
are given during this period to re
store density and vigor that will al
low neither space nor light for crab 
grass seedlings to develop. The im
portance of raking the lawn late in 
the summer before mowing to lift 
prostrate stems of the weed and facil
itate their removal is stressed. Sub
sequent operations include the appli
cation of either hydrated lime or. 
finely ground limestone to correct soil 
acidity. It  is also stated that an ap
plication of 15 to 25 pounds of a 
complete fertilizer analyzing about 5 
per cent nitrogen, 1 0  per cent phos
phoric acid, and 5 per cent potash 
per 1 , 0 0 0  square feet would stimu
late turf growth when crab grass is 
dormant. T he bare spots about the 
lawn should be reseeded with a suit
able mixture of adapted grasses. T o  
induce further growth of the turf 
grasses an additional application of 
commercial fertilizer early in the 
spring is recommended. T he author 
advises less frequent watering in the 
warm months in order to prevent the 
stimulation of the crab grass seedlings. 
Instead, periodic deep watering is 
greatly preferred to frequent shallow 
sprinklings.

Growers of tomatoes for home and 
commercial utilization will receive 
much benefit from the revised edition 
of “Tomatoes for Canning and M an
ufacturing,” issued in Farmers Bul
letin No. 1233 by the U . S. Depart
ment of Agriculture. A thorough 
discussion of the important consid
erations in tomato growing is given 
by the author, James H. Beattie. 
Th£ distribution of the tomato- 
canning industry, soils adapted and 
their preparation, selection of the 
varieties least susceptible to diseases, 
commercial fertilizers, and cultiva
tion are among the subjects treated 
in this publication.

"Winter Barley, A Ne<w Factor in M is
souri Agriculture ,’’ A gr. Exp. Sta., Co
lumbia, M o., Bui. 353, Aug. 1935, IV. C. 
Etheridge, C. A. Helm, and E. Marion 
Brown.

"Twenty-five Years of Research,” Agr. 
Exp. Sta., Durham, N. H., Bui. 287, Aug. 
1935, F. C. Kendall, Director.

"Abstracts of Bulletins 489-502, Cir
culars 69-72, and Other Publications D ur
ing 1934,” College Station, Texas, Cir. 
76, Dec. 1934, A. D. Jackson.

".Department of Agriculture— Immigra
tion of Virginia,’’ Richmond, Va., Bui. 
332, Nov. 1935.

"Markton and Other Varieties of Oats," 
Agr. Exp. Sta., Pullman, Wash., Bui. 314, 
Aug. 1935, O. E. Barbee.

" Yields of Barley in the United States 
and Canada, 1927-31,” U. S. D. A ., Wash
ington, D. C., Tech. Bui. 446, Mar. 1935, 
H. V. Harlan, P. Russell Cowan, and 
Lucille Reinbach.

"Classification of Wheat Varieties 
Grown in the United States,’’ U. S. D. A., 
Washington, D. C., Tech. Bui. 459, Apr. 
1935, J . Allen Clark and B. B. Bayles.

"Investigations on Runner and Fruit 
Production of Everbearing Strawberries,’’ 
U. S. D. A., Washington, D. C., Tech. 
Bui. 470, Apr. 1935, George F. Waldo.

"T he Native Persimmon,’’ U. S. D. A., 
Washington, D. C., Farmers’ Bui. 685, 
Rev. Aug. 1935, W. F. Fletcher.

"Flaxseed Production in the North Cen
tral States” U. S. D. A., Washington, 
D. C., Farmers’ Bui. 1747, Sept. 1935, 
A. C. Dillman and T. E. Stoa.

"Variety Tests of Sugarcanes in Lou
isiana During the Crop Year  1932-33,” 
U. S. D. A., Washington, D. C., Cir. 343, 
Mar. 1935, George Arceneaux, I. E. 
Stokes, and C. C. Krumbhaar.

"A Device for Separating Different 
Lengths of Fibers from Seed Cotton,’’ 
U. S. D. A., Washington, D. C., Cir. 360, 
Aug. 1935, Homer C. McNamara and 
Robert T . Stutts.

"Safflower, A Possible New Oil-seed 
Crop for the Northern Great Plains and 
the F a r Western States’’ U. S. D. A., 
Washington, D. C., Cir. 366, Aug. 1935, 
Frank Rabak.

Economics
Many interesting facts are por

trayed in Washington Agricultural 
Experiment Station Bulletin 316, 
entitled “Part-Tim e Farming in 
Washington,” by Ben H. Pubols. 
The study was inaugurated to depict 
the organization of part-time farms 
and obtain data concerning type of
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farm, source and amount of income, 
occupation of operator, and other 
phases of part-time farming. The 
information should help those persons 
planning this, mode of living. Using 
the author’s own words in the intro
duction: “The objective sought by
such small farm operators ordinarily 
is to decrease the cost of living by 
lowering house rent and by raising 
various food products for home use 
while working at some occupation 
not connected with the farm. The 
degree of success which may be 
achieved by this method of operation, 
more commonly called part - time 
farming, is dependenj to a large ex
tent on adequate knowledge concern
ing essential requirements.” The au
thor states that part-time farms are 
located mainly within or adjacent to 
urban and industrial centers. One 
of the chief findings as reported from

this work is that nearly all part-time 
farms had a vegetable garden and a 
cow or poultry. The average gross 
value of farm products was $294 per 
farm.

“Economic Digest for Connecticut Agri
culture," Conn. Stale College, Storrs, 
Conn., No. 63, Sept. 1935.

“Illinois Farm Economics," Agr. Ext. 
Serv., Urbana, III., No. 5, Oct. 1935, and 
No. 6, Nov. 1935.

“Ohio Agricultural Statistics, 1934,” 
Agr. Exp. Sta., IVooster, Ohio, Bui. 554, 
Sept. 1935, G. S. Ray, L. H. Wiland, and 
P. P. IVallrabenstein.

“ Trend of Taxes on Farm and Ranch 
Real Estate in Texas," Agr. Exp. Sta., 
College Station, Texas, Bui. 512, Aug. 
1935, L. P. Gabbard.

“Migration of Farm Population and 
Flow of Farm Wealth," Agr. Exp. Sta., 
Pullman, Wash., Bui. 315, Sept. 1935, 
Fred  R. Yoder and A. A. Smick.

“The Farm Real Estate Situation, 1933- 
34,” U. S. D. A., Washington, D. C., Cir. 
354, Apr. 1935, B. R. Stauber and M. M. 
Regan.

Arbeiten Ueber Kaliduengung 
Potash Research

T he above are the German and 
English titles of a new book *  by 
Prof. D r. D r. h. c. O. Eckstein which 
has just been published as Vol. I I  to 
follow a book on the work of the 
agricultural experiment station in the 
Lichterfelde section of Berlin estab
lished by the German Potash Syndi
cate in 1929. The first book ap
peared in 1931 and was reviewed in 
the April-May 1932 issue of Better 
Crops W ith Plant Food.

The new volume, which will serve 
a wider group of readers because of 
its summary of each chapter printed 
in English, carries on with the im

* “Arbeiten Ueber Kaliduengung”— “Potash 
Research” Vol. I I  by Prof. Dr. Dr. h. c._ O. 
Eckstein, Landwirtschaftliche Versuchsstation, 
Berlin-Lichterfelde, 480 pages, 66 illustrations, 
price 6.75 Reichs Marks, Verlagsgesellschaft 
fuer Ackerbau m. b. H ., Berlin SW  11.

portant work done at the experiment 
station since the publication of the 
first book. It  offers to research work
ers in definite form the Lichterfelde 
method of soil analysis, which is based 
upon the investigations of thousands 
of soil analyses from all over the 
world.

W ith particular reference to the 
United States, it is noted that there 
has been special interest in comparing 
conditions in the United States with 
those in Germany. “The function of 
the German farmer is to secure as 
large yields as possible, consistent 
with suitable quality, and especially 
maximum yields of crops rich in pro
tein, fat and fibres, respectively. In 
the United States of America, how
ever, where agricultural over-produc
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tion during recent years has been an 
economic calamity, the problem is 
quite a different one. In most over
sea countries the problem is to raise 
the quality of the crops, so far as 
quality influences the capacity of the 
market to absorb them, to as high a 
degree as possible and to promote the 
culture only on the most suitable soils 
and by the best possible crop treat
ment. In consequence of such agri
cultural conditions, our station has 
decided to tackle problems such as the 
investigation of the relationship be
tween potash manuring and the 
length and strength of the cotton fibre 
and of the sisal hemp and how taste 
and keeping qualities of fruits and 
vegetables are influenced by the use 
of different potash fertilizers.”

T h e contents of the book are 
divided into four main headings: 
I— Soil Research; I I — Physiological 
Investigations; I I I — Investigations on 
the Influence of Commercial Fertil
izers on the Chemical Composition 
and Nutritional Value of Food and 
Feeding Stuffs; and IV — List of 
Papers Published by the Experiment 
Station, Berlin-Lichterfelde.

Because, in the words of the author 
“In nearly every country today there 
is a general opinion that agriculture 
can only be made to pay by the in
tensive use of all auxiliary methods 
which science can place at the dis
posal of the practical farmer,” this 
book should prove of great interest 
and value to many agricultural re
search and scientific workers.

Fertilizer in the Rotation
The value of good rotations has 

been known for a long time, but the 
practice has not been adopted in farm
ing to the extent that it should be. 
In those sections where the same crop 
is grown on the land year after year, 
the soil soon becomes notoriously poor 
and unproductive. W hen a crop like 
tobacco or cotton is grown year after 
year on the same land, the soil or
ganic matter becomes depleted, dis
eases increase, and the available plant 
foods become so low that profitable 
yields are no longer possible. Though 
only a small number of farmers grow 
the same crop continuously, there are 
far too many who follow a poor rota
tion or do not rotate crops frequently 
enough. Rotations which do not con
tain legumes do not, as a rule, give 
nearly so profitable returns as those 
which contain them. Frequently land 
is in one crop for several years then 
in another for several years, and so 
on for several cycles. This type of 
rotation, although better than grow

ing one crop continuously, is very 
inefficient.

The primary object of a crop rota
tion is to build and maintain soil pro
ductivity. It  should be a means of 
cutting down the amount of commer
cial fertilizer needed to produce prof
itable crop yields, but should never 
be considered as a substitute for 
needed fertilizer ingredients.

In view of the experiments which 
have repeatedly shown that fertilizer 
used on rotated lands is more efficient 
and profitable than fertilizer used on 
continuously cropped land, the rota
tion should be considered as a neces
sary farm operation and one that will 
give maximum returns on money in
vested in fertilizers.

There are a number of systems of 
fertilization based upon different 
principles. A few of these will be 
mentioned.

1— A system based upon the influ
ence of a single element. This sys
tem assumes that so far as fertilizing
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is concerned crops may be divided 
into three groups: ( 1 ) plants espe
cially benefited by nitrogen, ( 2 ) 
plants especially benefited by phos
phorus, (3 )  club plants especially 
benefited by potassium. In this sys
tem it is asserted that nitrogen is the 
dominant ingredient for wheat, rye, 
barley, grass, and oats; phosphorus 
for turnips, corn, and sorghum; and 
potassium for peas, beans, clover, and 
potatoes. This does not mean that 
one should fertilize with a single ele
ment, but that the element especially 
required by the particular crop be 
dominant in the fertilizer used. Thus 
specific fertilization is arranged for 
various rotations, each crop receiving 
that which is most useful.

2 — A system based on the necessity 
of an abundant supply of minerals. 
This system requires that phosphorus 
and potassium be maintained in avail
able form in amounts greater than re
quired to meet the immediate needs 
of plants, nitrogen to be applied in 
available form when needed and in 
such quantities as will insure maxi
mum yields. This system is useful 
in building up unproductive soils 
quickly.

3— A system based on the chemical 
analysis of plants. This system is 
based on the theory that the different 
plants should be provided with ni
trogen, phosphorus, and potassium in 
the proportions in which they are 
found in the plants. This system 
may be applied to green-house crops 
and market garden crops, but usually 
is not economical or practical in field 
crop production.

4— A system in which fertilizer is 
applied only to the money crop in the 
rotation. In this system the crop in 
the rotation which gives the largest 
money returns per acre receives a 
heavy application of fertilizer. The 
application is much in excess of the 
immediate needs of the crops and the 
other crops in the rotation use the 
residual fertilizer left by the money 
crop.

This system is often used with po
tatoes and tobacco, which require, for 
best returns, an excessive amount of 
available plant nutrients in the soil. 
For example, a potato crop receives
2.000 pounds of a 7-6-5 fertilizer. 
This quantity is in excess of the 
amount used by the crop and there is 
left in the soil a considerable residue 
which may be used by the succeeding 
crops. This method possesses many 
valuable features and is perhaps as 
good as any for field crop production.

The last mentioned system applies 
to our Virginia rotations better than 
any of the others.

Other Rotations

In our tobacco rotations where
1 . 0 0 0  to 1 , 2 0 0  pounds of high-grade 
fertilizer is used, it should not be nec
essary to fertilize the grain and grass 
crops which follow. However, if 
only 500 to 600 pounds are used 
under the tobacco, it will be neces
sary to fertilize the succeeding crops 
for best results.

In the livestock sections where the 
rotation consists of corn, small grain, 
grass, and clover, with no money 
crop, the fertilizer should be distrib
uted over the rotation. Such a rota
tion should get about 800 pounds of 
fertilizer distributed about as fol
lows: 300 pounds on the corn, 300 
pounds on the wheat, and 2 0 0  pounds 
applied in the spring when the clover 
is seeded. On the heavy soils well 
supplied with potassium, superphos
phate should be all that is needed in 
this rotation. On the lighter gray 
soils a combination of phosphorus and 
potash should give best results.

In the potato rotation where a 
heavy application is made to the po-' 
tato crop, the succeeding crops need 
not be fertilized.

In a peanut or cotton rotation, the 
corn and cotton crops should be well 
fertilized. I f  the crop preceding pea
nuts is heavily fertilized, it will not
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be necessary to apply more to the pea
nut crop. However, if the crop re
ceived a light application, it will pay 
to fertilize the peanut crop with 2 0 0  
to 300 pounds of, say, a 2-8-6 at 
planting time.

I t  should be emphasized that the 
rotation offers an excellent means for

making the use of fertilizers more 
effective and economical, if they are 
judiciously distributed to the different 
crops in the rotation; but a rotation 
should not be regarded as a substitute 
for commercial fertilizers. IV. H . 
Byrne, Virginia Extension Division 
News.

Science and the New Agriculture
(From page 22)

ment is a prominent feature. In fact, 
there can be no true experiment, at 
least with material things, without 
a check in the form of controlled 
conditions. When both of the con
ditions under experimentation are 
unknown, each acts as the check for 
the other. An instance of this is a 
trial of two fertilizers or poultry 
feeds, both of which are equally un
known to the experimenter. In such 
a case, the result of the experiment 
would obviously warrant a compari
son only of the two conditions with 
one another. The inclusion in the 
experiment of a known or check con
dition, such as a plot with no fer
tilizer or a group of poultry receiving 
at the same time and place a feed 
whose effects are known to the ex
perimenter, would serve as the check 
treatment for the experiment.

The purpose of an experiment is 
either to verify something known (or 
believed) or else to discover some
thing new. In either case, the result 
enables the intelligent scientist to dis
tinguish between fact and opinion, to 
find out what determines quality, or, 
when possible, to measure quantity. 
Usually, what is termed quality when 
applied to physical things— for ex
ample, the lusciousness of hay— can 
ultimately be reduced or related to a 
measure of quantity— for example, the 
percentage of water in the plant, or 
the physical condition of the soil, or 
the chemical composition of the fer
tilizer.

A fact is any impression truly per
ceived (not imagined) through the 
senses. For instance, any seeing per
son can detect as a definite fact both 
broad daylight and dark midnight. 
However, at about dawn or twilight, 
one cannot easily tell whether it is 
day or night. Nevetheless, the fact 
of passing from night to day and 
from day to night, although difficult 
of detection, is real. The point is, 
there are limitations to the scope and 
dependableness of the human senses.

Science serves to verify the im
pressions received through the senses, 
and also, when suitable instruments 
can be used, to detect and measure 
facts which are not perceptible to the 
senses unaided. An example of the 
latter is the use of a microscope to 
actually see what the naked eye can
not. However, there is a probable 
error, no matter how slight, in every 
scientific measurement, this being an 
unavoidable consequence of the gen
eral relativity and finiteness of all 
things physical, including instruments 
and man himself.

The so-called theoretical sciences 
had their beginning in practical 
necessity. Astronomy developed out 
of the need and desirability of ascer
taining during what “moon” such 
operations as planting, irrigating, and 
fertilizing should be performed for 
maximum yields of grain. In fact, 
the earliest recorded event in all his
tory, which occurred in 4241 B . C., 
is the formulation of the first Egyp-
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tian calendar in which certain of the 
twelve months were called “Sprout
ing of the Grain,” “Making and 
W atering Barley,” “Ripe Grain,” 
“Lady of the Granary,” and “Grain 
Gods,” names which clearly indicate 
the agricultural origin of this cal
endar.

Practical Beginnings
Thus we see that astronomy was 

at first purely practical and agricul
tural, not purely theoretical. T o  be 
sure, modern astronomy would seem 
to be as far away from agriculture 
as literally “the heavens are from the 
earth” ; and yet, it is from this theo
retical astronomy that modern scien
tific agriculture has derived its first 
knowledge of meteorology, clima
tology, and photosynthesis with their 
numerous applications of a very prac
tical nature.

W hat is true of the beginning of 
astronomy is true also of mathematics. 
For example, arithmetical progres
sion was first a practical undertaking. 
W e learn this from the Rhind Papy
rus, written in Egypt about 1650
B. C., of which Problem 64 reads as 
follows:

Distribute 10 measures of barley 
amongst 1 0  men in such a way that 
the shares shall have a common dif
ference of Ys measure. W hat is the 
share of each?

Problem 79 is interesting. In each 
of 7 granaries are 7 cats, each cat 
kills 7 mice, each mouse eats 7 ears 
of spelt, each ear produces 7 meas
ures of grain; how much grain is 
thereby saved ?

Geometry began with the necessity 
of calculating the best shape— whether 

. cylinder, trapezoid, or parallelepiped, 
for an economical granary!

Virtually all the broad sciences 
were initially practical and economic. 
Theory is not imagination. Theory 
is the sum total of all known prac
tice and serves as the basis for new 
practice, which in turn, confirms or

enlarges the theory. The two are 
supplementary and inter-related.

In today’s agriculture, theory and 
practice are handmaidens. Theoret
ical research on the taxonomy, 
morphology, and physiology of insects 
and fungi permits the ready detection 
of the disease-producing organisms 
and the determination of effective 
means of controlling these pests. 
Technical research in physical chem
istry results ultimately in a practical 
bulletin (Texas Station, No. 490) 
on the effect of fertilizers upon the 
yield, size of boll, and earliness of 
cotton.

W hat seemed, in 1900, to be rather 
detached and theoretical research on 
substances which were then baffling 
mysteries, leads to practical informa
tion regarding the “Vitamin A 
Potency Required by Hens for Egg 
Production” in 1935. Extremely in
tricate, technical, theoretical, and im
practical studies on differential cal
culus by “armchair” professors re
sults, when applied by the agricul
tural scientist, in the intelligent 
planning, managing, and interpreta
tion of grain variety tests and of fer
tilizer experiments. Similar examples 
can be quoted almost without limit.

History o f  Science

T he preceding discussion and ex
amples show that a science develops 
more or less methodically in two suc
cessive stages.

The first stage is the accumulation 
of information, whether true, such as 
the observations as to the effects of 
fertilizers and legumes on crop pro
duction, or imagined, such as the pre
sumed effect of moonlight upon the 
viability of germinating seeds.

The second stage is the verifica
tion of observations and notions 
which are deliberately tested by an 
experiment in which there is a check 
in the form of a controlled or known 
set of conditions. Verification is nec
essary as a basis both for the elimina-
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tion of non-factual information and 
for the classification and interpreta
tion of the facts which constitute any 
body of knowledge.

Not every past occurrence or alle
gation can be verified by a present- 
day experiment. This is true alike 
of geologic volcanoes and Biblical 
miracles. T he truth of such phe
nomena can generally be tested only 
by indirect evidence.

A scientist is not necessarily some 
mystical being who “talks big words” 
on some “theoretical” subject. 
Rather, a scientist is one of millions 
of folks who does good things well 
and seeks ways to do them better.

A scientist is any person who ob
serves accurately and checks contin
uously both his observations and his 
means of observation. He endeavors 
to improve his knowledge of his voca
tion, or avocation, or aught else to 
which he gives attention, by planning

and executing true experiments in 
which all conditions are the same and 
under his control except the one con
dition whose appearance will yield 
the unknown answer to be determined 
by the experiment. He has respect 
both for the theoretical and the prac
tical. He seeks to distinguish facts 
from opinions, and yet he knows that 
whereas facts are beyond change or 
compromise, the perception of them 
may be inaccurate, the interpretation 
of them is often ephemeral and, in 
any event, subject always to change. 
He aims to express his knowledge in 
quantitative or at least definite terms. 
He knows that all truth agrees.

Thus, the true scientist not only 
possesses accurate knowledge, but he 
holds a mental attitude of open-mind
edness and modesty, of progress and 
improvement, and of a profound love 
for truth.

A Good Lawn Is Its Own Reward
(From page 19)

is sown by crossing at right angles, 
north and south; the other two, by 
crossing the yard diagonally.

T he seed may be raked in ; how
ever, this often results in the grass 
appearing to be sown in rows. A 
better method is to drag a light 
brush or bough of cedar or light 
pole covered with burlap over the 
yard. T he yard then should be 
rolled with a light roller.

The first cutting of the young 
lawn should be done with a sharp 
sickle when the grass is about three 
inches high. A lawn-mower will 
pull up many of the young seedlings. 
I t  is best to remove the clippings 
from the young grass since they may 
pack down the young seedlings. As 
soon as the grass is established, mow
ings should be left on. They soon

dry and disappear and help keep the 
soil in good condition.

Late afternoon or a cloudy day is 
the best time for mowing. Frequency 
of mowing depends upon the rap
idity of growth. In summer it is 
well to keep the lawn one and one- 
half to t\vo inches long. When the 
grass has grown an additional inch 
to one and one-half inches it is again 
ready for mowing. Serious injury to 
the grass may result if it is permitted 
to grow too long before mowing.

There has been considerable dis
cussion as to whether to lime or not 
to lime. Suffice it to say that where 
soil is definitely acid, showing a 
pH reaction of 3.5 to 5, and Ken
tucky bluegrass is to be depended 
upon for sod, lime is needed. Bent 
grasses, of course, require an acid soil



for best results, whereas, Kentucky 
bluegrass seems to do best in soil with 
a pH reaction of 5.5 to 6.5. Lime 
may be used in any form, such as 
hydrated, burned, or ground to cor
rect the acidity. Send a soil sample

3 8

out with a knife, being sure to get 
at least two-thirds of the deep root. 
Where a heavy infestation occurs, 
iron sulphate dissolved at the rate of «  
I 1/ }  pounds per gallon and sprayed { 
with a fine mist under pressure may j
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A good stand of grass under oaks and maples can be obtained by thinning and high heading.

to your experiment station and ask 
for a test and recommendations be
fore applying the lime.

Weeds are the bane of the lawn- 
maker’s existence and crab grass and 
dandelion are prime offenders. Sor
rel or sour grass, mouse-eared chick- 
weed, common speedwell, and money
wort are offenders but are never bad 
like the first two.

Crab grass is an annual, the seed 
starting germination in June and the 
plant dying with the first frost. It  
will not grow in shade of trees or 
buildings. Different methods have 
been recommended; however, the 
only successful one the author has 
found is to dig it out root and all, 
reseed the area, and watch diligently 
for any new seedlings. Once the 
lawn is freed of crab grass, and seed
lings are dug out as soon as they 
appear, little trouble is had.

Dandelions, like the poor, are al
ways with us. They may be dug

be used. This amount should cover 
300 to 400 square feet of area. It 
is necessary to give three or four 
sprayings ten days to two weeks apart 
to give complete control. Make the ' 
first application when the plants are 
coming into bud.

The author has found that the 
best method of weed control is to 
make conditions ideal for growing 
your principal lawn grass, be it blue
grass or bent. There will always be 
some weeds; however, a thick, healthy 
turf will do more to prevent weeds 
than all other methods combined.

Ants, earthworms, grubs, and 
moles may be serious pests in the 
lawn. Fortunately, there are specific 
remedies for all except moles. A 
hole punched into the center of an 
ant-hill into which a tablespoonful 
of carbon bisulfide is poured and the 
hole closed with wet earth will do 
for these busybodies. (Caution—  
a cigarette, cigar, or pipe should not



January 1936 39

be smoked when pouring carbon bi
sulfide. I t  is highly combustible.)

Earthworms may be controlled by 
spraying the lawn with two ounces 
of bichloride of mercury dissolved in 
50 gallons of water. This should 
be sufficient to cover 1 , 0 0 0  square 
feet of area. T he solution should 
be watered-in immediately after 
spraying. T h e earthworms must be 
raked up and destroyed to prevent 
poisoning birds or chickens.

Grubs may be controlled with ar
senate of lead used at the rate of 
three to five pounds per 1 , 0 0 0  square 
feet. T o  give an even distribution, it 
should be diluted with dry sand or 
ashes. W ater does not have to be

applied; however, better results are 
reported when it is.

T he bluegrass webworm caused 
severe damage to lawns in 1930. Its 
attacks are intermittent and it may 
be controlled by the same methods 
as recommended for grubs.

Moles are a pest for which little 
remedy, other than to trap them, 
can be offered. Trapping is not al
ways successful.

Despite all the trials and tribu
lations which one may have in se
curing a uniform, well-grassed lawn, 
one is fully compensated when it is 
secured. Nothing adds so much to 
the setting of a beautiful home as 
a well-kept lawn.

One-third of the Nation’s Celery
{From  page 13)

heavy investment per acre, but celery 
growing without control of irriga
tion and drainage would be a failure. 
The proper maintenance of a suitable 
water table is one of the bedrocks of 
Sanford’s success. Rainfall in Semi
nole county during the celery grow
ing season is entirely inadequate.

W ith drainage and irrigation well 
under control, Seminole county grow
ers have only to find the quantity 
and quality of plant foods that will 
grow maximum crops of high quality 
celery. In addition, it is a constant 
fight to protect this crop from dis
eases and insects. In this humid 
climate there is nothing that thrives 
better than insects and diseases, which 
prey upon an unsuspecting celery 
plant. O f course, there are other 
problems such as harmful residues ac
cumulating in the soil, for these 
growers use from three to five tons 
of fertilizer per acre, and some of the 
land is double-cropped (two crops in 
the same season). Probably more 
trouble from residues would occur if 
this soil was not of a very porous

nature. Another factor that mini
mizes this accumulation is the heavy 
rainfall during the rainy season that 
follows the celery harvest.

A celery crop must be constantly 
feeding night and day for about 90 
to 1 2 0  days, and to work out a pro
gram that will keep it pushing ahead 
and developing is not a simple or in
expensive task. Although drainage 
and moisture are under control, tem
perature has its ups and downs, and 
temperature is a very important fac
tor in growing celery. If the weather 
is warm, nitrification is rapid. Fre
quently celery grows too fast or 
rather faster than it can “fill out,” 
as the growers say. Such celery, if 
conditions are favorable, may de
velop some body and quality toward 
maturity, but it is in no condition to 
stand any adverse conditions. As one 
grower expressed it, “Bring it along 
right, not too fast, filling out the 
growth as it appears. Once you get 
it out of balance, you will have diffi
culty making it into top celery.”
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The celery on the left was fertilized with 5-5-10. That on the right received 
5-5-5. The additional five per cent potash produced a difference in yield of

156 crates.

This explains why most growers 
want to have considerable organic 
nitrogen in the fertilizers which they 
use at planting time, or early in the 
season. Organic materials break down 
gradually and feed steadily, which is 
essential to sustained progress. I f  we 
knew what the weather would be, we 
probably could feed our celery a lit
tle more economically by using more 
organics during the warm season and 
more minerals during cold seasons. 
But after all, safety, as far as it can 
he adhered to, is a good policy; and 
so growers use both organic and 
mineral ammoniates, starting with a 
large percentage of the former and 
increasing the minerals late in the 
season.

Yield and quality in celery are al
most inseparable, that is, within limits 
the quality improves with the yield. 
A yield of 800 crates per acre is al
ways better quality than when 400 
crates are produced.

An adequate supply of potash is 
very essential to both the yield and 
quality of celery. A heavy potash 
ration not only increases yields and 
quality but is good insurance against 
physiological breakdown in the crop 
after it has been grown. In the tests 
conducted by the U. S. Department

of Agriculture in 
the Sanford area, 
it was found that 
a fertilizer carry
ing 8  per cent 
potash applied at 
the rate of four 
tons per acre gave 
excellent results 
in both yields and 
quality.

In the muck 
sections of Flori
da, ce lery is 
planted as a 
spring crop, ma
turing in April 
and May. This 
is due to the fact 
that these lands 

are low and cold, but this proves to be 
a great advantage at the end of the 
season when high temperatures are 
so detrimental. In the muck areas 
both tile and open-furrow irrigation 
are practical, and where the latter is 
used, drainage is a serious problem.

If  Florida celery growers could 
only buy an insurance policy of pro
tection against insects and disease, 
many of their problems would be 
solved. No such policy is available, 
and toward the end of the season 
growers are almost constantly dust
ing, spraying, and looking out for 
hlackheart and pink rot.

Notwithstanding the numerous haz
ards and the large capital investment, 
the outlook for celery growers in 
Florida compares favorably with 
other pursuits of agriculture.

Born Housewife
Then there was that five-year-old 

girl in Cleveland who overheard a 
neighborhood woman tell her mother 
that the stork had just brought a 
baby to the Joneses.

“It weighs seven pounds,” she con
cluded.

“How much was it a pound?” 
asked the little girl gravely.
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“As a Man Soweth”
(From page 2 1 )

laboratory were acid and needed lime 
in order to grow alfalfa.

“As a man soweth, so shall he 
reap.” This old saying has been re
peated and repeated for countless gen
erations, and is as true today as when 
first uttered. In the words of D r. 
Lawrence H . Baker, “This saying 
calls to mind the picture of a man 
sowing the general acts of his life, 
and having them bring back in due 
season of human chance and destiny, 
a crop of fortune or of sorrow.” If  
we would harvest good crops of 
alfalfa next year and the years that 
follow, we must sow good seed on 
well-fitted and fertilized soil.

N eed N ew Potash Program
M ore and more our heavier silt 

and clay loam soils in Wisconsin are 
responding to potash fertilizers. Our 
old program for lime, phosphates, and 
legumes is falling short. I have pre
viously described in this magazine the 
vast areas of potash-hungry sandy 
soils in Wisconsin, but we are test
ing hundreds of soil samples from the 
heavier silt and clay loams in the 
older farming sections of the state 
that are showing low reserves of 
available potash as well as low phos
phorus content. These soils are def
initely responding to potash treat
ment. W e are recommending 0 -2 0 - 1 0  
and even 0 -2 0 - 2 0  mixtures on these 
soils for alfalfa. In fact it is my 
belief that the wide-spread use of 
lime in Wisconsin is going to ac
centuate the need for potash. W e 
have evidence to show that soils 
which before liming did not respond 
to potash treatment are now in need 
of potash for maximum yields of 
alfalfa. W e have sold the liming 
program to farmers of Wisconsin, but 
the use of potash and even phosphates 
is still in its infancy.

Potash Helps Both Crops
T he striking photograph which ac

companies this article was taken on a 
farm in Rock county this year,— a 
dark-colored silt loam of the Car
rington series in one of the best farm
ing areas of the state. Potash in the 
mixture here made a marked show
ing over the straight superphosphate 
plot, both on the barley and the 
alfalfa seedlings. This field was 
limed at the rate of four tons per 
acre. Four samples of soil taken 
from different portions show the fol
lowing analyses.

Avail. Phos. Avail. Potash
No. 1 Trace 100 lbs.
No. 2 10 lbs. 100 “
No. 3 Trace 100 “
No. 4  “ 110 “

W e have found that soil showing 
less than 2 0 0  lbs. of available potash 
will usually respond to potash treat
ment. The soil on this farm is very 
low in both phosphate and potash.

Tabulated below are the results of 
treatments on this Rock County 
farm :

Barley Yields 
Treatment Bus. per A ere
4-20-10 43.7
Check 25.7
0-20-10 50.4
0-20-0 40.5

This demonstration was conducted 
on a farm owned by Geo. Hull of 
Whitewater, located near Avalon, 
Wisconsin, and operated by Clifford 
Zantone.

There was a marked difference in 
the growth of the alfalfa on the fer
tilized plots, as compared to that on 
plots which received no treatment. . . . 
The big difference will be seen on the 
alfalfa yields in 1936 and subsequent 
years.



And so whether it be a crop of 
boys and girls or crops of alfalfa, 
barley, or corn, if we would harvest

4 2

good crops we must give them prop
erly fitted and fertilized soil in which 
to grow.
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Potash and Clover for Better Pastures
(From page 12)

Since there is considerable strain 
variation in wild white clover, it 
offers a fertile field for plant breeders 
and agronomists; but until the seed 
is available, the best way to obtain it 
is by high mineral fertilization and 
proper grazing management, which 
means close grazing and the repeated 
use of a mower if the vegetation gets 
up too high. A good mower, by the 
way, is a valuable asset to any pas
ture, because animals usually avoid 
the vegetation around their droppings. 
W hen cut, and the mowings are car
ried a short distance away and partly 
dried, they are relished by grazing 
animals. Mowing also keeps the 
pasturage in a succulent, vegetative 
stage and the weeds in check.

Functions o f  White Clover
I t  is difficult to give wild white 

clover sufficient praise for its impor
tance in making pastures productive 
and profitable. Some of the func
tions which this clover may play in 
pastures are the following:

1. I t  is higher in protein than 
grasses, and it is usually more pal
atable. Grasses growing in association 
with wild white clover are usually 
greener and contain more protein 
than the same grasses without this 
clover association. I t  is also quite 
possible that the percentage of digesti
ble protein, in proportion to the total 
nitrogen, is higher in a clover-grass 
turf than pure grass with added 
nitrogen. This is perhaps even more 
true under close grazing, because the 
short grasses do not get a chance to

properly utilize the high concentra
tion of applied nitrogen before they 
are removed. The clover in a grass 
turf, however, has a tendency to sup
ply this nitrogen more slowly and 
uniformly.

2. A good wild white clover turf 
tends to keep down the soil tempera
ture during the hot summer months. 
At the Vermont Agricultural Experi
ment Station the soil temperature 
one inch below the surface averaged, 
during the summer months, about six 
to seven degrees cooler under a good 
clover turf than the temperature of 
the same soil under a fairly good 
timothy-bluegrass turf without clover. 
Usually the warmer the day, the 
greater the temperature differences 
became in favor of the clover turf. 
This reduced temperature is highly 
desirable and helps to account for the 
relatively good growth of pasturage 
during the hot summer months on a 
good clover sod. Under heavy rain
storms, it is also more efficient than 
the grass in reducing run-off, thereby 
helping to maintain the moisture 
supply.

3. In association with grasses this 
clover tends to produce earlier pas
turage than grasses alone. This is 
because it helps to supply the grasses 
with nitrogen, thus giving the latter 
an earlier start in the spring. One 
of the main values of nitrogen on 
pastures is that it reduces barn feed
ing by allowing the animals to get 
out on pasturage earlier in the spring.

4. W ild white clover also has a 
tendency to produce pasturage later
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A close-up of the wood-ash treated area shows the influence of potash in producing a thick stand of clover.

in the season than most grasses be
cause of its period of growth. The 
maximum growth of most pasture 
grasses is early in the spring, but in 
the case of this clover the maximum 
growth is somewhat later.

5. I t  has a higher mineral content 
than grasses, and a higher proportion 
of calcium to phosphorus. This is 
desirable because it improves the min
eral balance of the pasture herbage, 
making it more comparable to that 
found in milk and bone.

6 . W ild white clover produces a 
very good turf which is firm and 
compact, because of its many stolons 
which are able to root at each node 
under favorable conditions, thus 
spreading over large areas in a short 
time. It  has been noted that a small 
inconspicuous clover plant, with a 
liberal supply of minerals and close 
grazing, will often spread out and 
form a good turf over several square 
feet in one season.

7. W hile this pasture clover with 
all its stolons is considered a shal
low-rooted plant, yet it has a main 
tap-root which penetrates the soil to 
greater depths than most grasses, thus

being able to withstand relatively dry 
periods.

8 . W ild white clover increases the 
organic matter supply of soils more 
rapidly than grasses alone. This is 
mainly due to its ability to spread 
and completely occupy the surface 
soil. Since it reduces soil tempera
ture, the existing organic matter is 
not so rapidly decomposed; and since 
it reduces run-off, more moisture is 
conserved for additional plant growth.

Insure Come-back
There are no doubt other valuable 

characteristics which this clover pos
sesses, yet these should be sufficient 
to make one desirous of increasing 
and maintaining it in pastures. W hile 
it is quite true that some seasons are 
better clover years than others, yet 
with proper care and management, 
this clover can be relied upon to in
crease pasture profits. The fact that 
it is able to produce seed even under 
relatively close grazing, helps to ac
count for its rapid return after ab
normal conditions of drought or win
ter injury, but to do this a liberal 
supply of minerals with lime and 
close grazing is very necessary.
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The Inquiring Mind
(From page 16)

regularity, and all of the countries 
visited were paying great attention to 
this rotation, to the conservation of 
manures, and to fertilizing each crop 
according to its particular needs. 
Even the pastures are fertilized in 
much the same way as other crops. 
A mixture of potash and phosphate is 
applied at the rate of 200 to 500 
pounds per acre in winter, and ni
trogenous fertilizer at the rate of 1 0 0  
to 2 0 0  pounds per acre is put on dur
ing the growing season. On small 
farms, most of this fertilizer is ap
plied by hand.

In visiting experiment stations 
abroad, the party found that foreign 
farmers keep in close touch with the 
experiment stations, and are well in
formed concerning fertilizer needs of 
their land. Every branch of agricul
ture is making a much more complete 
study of the use of fertilizers than is 
made in the United States. The 
party even found that correct fertili
zation affects not only the yield of 
grapes in the vineyard districts, but 
also the wine made from them. In 
Berlin they were shown samples of 
wine made from grapes fertilized 
with a well-balanced fertilizer and 
from grapes poorly fertilized. The 
former had a degree of sprightliness 
and aroma not possessed by the other.

Long List o f  Writings

And now let us come back from 
Europe and look in again upon Pro
fessor Williams, methodical as usual, 
seldom missing even an hour from his 
work, supplying Editor Jeter with 
accurately written material whenever 
he needs it. His published writings 
cover, among many other things, “Es
timation of Phosphoric Acid in Soils” 
( 1 8 9 6 ) ;  “Variety and Distance Tests 
of Corn and Cotton” ( 1 9 0 3 ) ;  “Al

falfa Growing” ( 1 9 0 6 ) ;  “The 
Cotton Plant” ( 1 9 0 6 ) ;  “Effects of 
Applying Commercial Fertilizers to 
Corn and Cotton by Different Meth
ods” ( 1 9 1 3 ) ;  “Source, Availability, 
and Suitability of Different Forms of 
Plant Food Constituents on Different 
Crops” ( 1 9 1 4 ) ;  “Long Staple Cotton 
in North Carolina” ( 1 9 1 4 ) ;  “Soy
bean Growing in North Carolina” 
( 1 9 1 5 ) ;  “How to Use Lime on the 
Farm ” ( 1 9 1 6 ) ;  and “Composition 
and Fertilizing Value of Farm Crops 
and Other Farm Materials” (1918) .

Others are “Cultural Practices for 
Growing Cotton Under Boll-weevii 
Conditions” ( 1 9 2 3 ) ;  “Results of 
Fertilizer Experiments with Cotton” 
( 1 9 2 6 ) ;  “Value of Lime on Cecil 
Clay Soil” ( 1 9 2 8 ) ;  “Results of 
Strawberry Fertilizer and Tillage 
Experiments” ( 1 9 3 1 ) ;  “Better Lawns 
in North Carolina” ( 1 9 3 1 ) ;  “T o 
bacco Fertilizer Recommendations for 
1933” ; and “Crop Rotation as a 
Material Aid to Soil Productiveness” 
(1932) .  These are but a few of the 
titles picked at random from the list 
which M r. Jeter said is incomplete. 
How does one man do it all?

Knows Value o f  Recreation

The answer to that question goes 
way back to the boyhood of Professor 
Williams, and to the foundation for 
his almost perfect health. He started 
out, as we have said, on a farm in 
Camden County, where he learned to 
work before and after school, until it 
became a habit with him. But he 
also learned to play and to relax. As 
a boy he spent much of his spare time 
on Pasquotank River, on nearby 
creeks, and on Albemarle Sound ten 
miles away, in fishing, swimming, and 
sailing. On one occasion he, with two 
other boys, got lost for a whole night
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on Albemarle Sound. He became 
familiar with all the nooks and 
corners of the nearby waters, and 
got to know intimately Roanoke 
Island, where the first English settle
ment was made in America. He 
knew how to fish by hook or net, 
and the best places to catch crabs on 
the shallow sandy shore adjoining the 
home farm. W ith  two others, in 
two days, he once caught, just below 
Roanoke Island, 156 sea trout and 
blue fish that averaged two feet in 
length. On another trip to Topsail 
Inlet, fishing from the shore of the 
Atlantic Ocean, he caught a drum 
weighing 36 pounds, the largest fish 
he ever caught.

From this active and busy boyhood 
he went to college with a great inter
est in athletics, especially in football, 
and became the first captain of his 
college team. During all of this time 
he was developing a healthy body, 
which has served him so well that he 
has seldom been sick. He is a foot
ball enthusiast and very seldom misses 
a game in which the State College 
team is engaged. From time to time 
he goes back to his old home in the

northeastern part of the state, where 
he follows his favorite hobby of fish
ing, as he did when a boy. Professor 
Williams is a great walker and never 
rides to his office except in the worst 
winter weather. When he is at any 
one of the six branch experiment sta
tions, he is happy to be able to walk 
to the various plots, examining and 
studying the results of the agronomy 
research.

All of this accounts for Charles 
Burgess W illiams’ activity and capac
ity for work. He is a man who is 
careful and cautious. He allows no 
“half-baked” ideas to go out from his 
office, and he has probably as much 
information concerning the crops and 
soils of a given state as any man in 
the United States. His friends agree 
with M r. Jeter, who says, “He is a 
clean, outstanding gentleman who 
attends to his own business and does 
not meddle in the affairs of others. 
H e is devoted to his work, and I sus
pect that it is this very devotion, to
gether with his quiet, unassuming 
ways, that has been responsible for his 
success in North Carolina.”

Welcome Welfare
( F r o m  page 6 )

period of security to come. If  it did, 
where could they get themselves a 
bonus for arousing the bone-heads to 
impossible demands? They pose as 
watch-dogs and pointers, but most 
always they turn out to be only 
mongrels baying at the moon.

They unleash themselves on capital 
and labor, on farmers and on soldiers. 
They always find something profes
sionally wrong in every administra
tion. They fly from one roost to 
another, as the ballots blow. They 
put scare-crows in every man’s peace
ful dooryard. They create a vast 
protest business for the Western 
Union and break the backs of mail

carriers. They sneak their doctrines 
into newspapers under a guise of in
formation. They plead for “more 
laws” and then connive to make them 
“scraps of paper.” There is less 
danger of government by dictators 
than by demagogues and dabblers 
these days.

Indeed, if the present American 
business war-cry is to be “let us 
alone,” then let big business and its 
brethren of the forge and furrow 
yank off a few self-imposed barnacles 
whose chief mission is to foment do
mestic discord

Instead, let there be more real 
“brain-trusfers” —  using the word
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POLITICS
A man had been brought before the 

court charged with vagrancy. Fixing 
a withering glare on the culprit, the 
magistrate thundered: “ Have you
ever earned an honest dollar in all 
your life?”

“Oh, yes, Your Honor,” the ac
cused answered meekly, “I voted for 
you in the last election.”

A freckled lad was asked, “W hat 
made those red spots on your face?” 

He said, “I guess it’s my iron con
stitution rusting out on me.”

Lady Bountiful: “Here’s a penny, 
my poor man. T e ll me, how did you 
become so destitute?”

“Beggar: “I was always like you, 
mum, a-givin’ away vast sums ter the 
pore an’ needy at Christmas time.”

T he question in the physical exam
ination read: “How may one obtain 
a good posture?”

T he country boy wrote: “Keep
the cows off of it and let it grow a 
while.”

PSYCHOLOGY
“I wish,” complained the preacher, 

“that I could make my flock take 
more of an interest in Heaven. None 
Df them seems to want to go.”

“T ell them that children under 
sixteen are not admitted,” suggested 
the helpful friend.

Local Junior: “Daddy, what is
bankruptcy ?”

D ad: “Bankruptcy, my boy, is
when you put your money in your hip 
pocket and let your creditors take
your coat.

Professor: “Can you give me an
example of a commercial appliance 
used in ancient times?”

Student: “Yes, sir, the loose-leaf
system used in the Garden of Eden.”

CHEMISTRY
A farmer visited his son’s college. 

Watching students in a chemistry 
class, he was told they were looking 
for a universal solvent.

“W hat’s that?” asked the farmer.
“A liquid that will dissolve any

thing.”
“T h at’s a great idea,” agreed the 

farmer. “When you And it, what 
are you going to keep it in?”

Teacher: “Who can define in
digestion ?”

Pupil: “It  is the failure to adjust 
a square meal to a round stomach.”

“This stuff you sold me might be 
all right for some things,” said the 
baldheaded man, “but it hasn’t brung 
back my hair. Look at them bumps 
on my head.”

The druggist looked at the label 
on the bottle.

“Great Scott,” he gasped. “I ’ve 
made a terrible mistake. This is bust 
developer.”
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T ro n a  on Searles La\e, C alifornia

P A Y  DIRT
T H E  products of the soil carry their precious metals in 

terms of plant foods. W hen these are removed from 
the soil through raising of crops, the asset value of the soil 
is decreased accordingly. A  worked-out farm and a worked- 
out mine have much in common— they are valueless. Aban
doned farms and ghost mining towns exist because of asset 
shrinkage; in the one case of plant foods, in the other case 
of pay dirt. Conserve your soil resources by returning to 
the earth the plant foods your crops extract. Plant foods 
promote pay dirt.
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Jeff says, you can't 
get away from ---------

Communication
By

C O M M U N IC A T IO N  is so remarkably refined these days 
that you get an answer before your question, the hermit 

business is becoming dreadfully discouraging, and the words 
“ remote” and “isolated” are being squeezed into the obsolete 
department of the dictionaries. Between the sign language 
and the smoke signal times in America and the advent of 
radio-television in 1936 , less than a hundred years have passed. 
Keeping close touch by quick travel and rapid communication 
is the mania of the age.

T o  get away fast and to be aware 
instantly are the possessions this gen
eration hands to the next. Y et some 
folks are almost frazzled-out by the 
speed of speech and the surfeit of 
song, to a point where they would 
like to get away from being aware.
But you can’t often accomplish it.

Go on the train and you have news

papers thrust at you or spread open in 
the seat ahead. Messengers urge you 
to send flowers or one last fond fare
well. Move into the parlor-car and 
the loud-speaker is blaring. Thumb 
a chance overland ride and the flivver 
has a cute little set tuned in on the 
prize fight. Dive into a dining room 
and you’ll victualize a la Vallee.

3
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Dodge into a secluded movie and you 
take in the simpers and shanks of the 
beach beauty contest or the squeaking 
sentiments of the Hon. Hilatus Horse- 
face, who wants your vote.

Run to a barber-shop and get 
scratched to jazz music. Step in a 
taxi and hear the latest crooner be
fore the crash. Hide in a hotel lobby 
and the bell-hops page you with tele
grams. Hustle out to Uncle Sod- 
corn’s shack in the sticks and listen to 
the hog-calling contest’s semi-finals, 
with extra selections from M ajor 
Bungle’s amateur potpourri. Rush 
home in despair and find a bushel of 
accumulated newspapers at the front 
door, a cablegram in the mail box 
with the overdue bills, and the long
distance bell jangling in the study.

O f course, to a Scotchman there is 
a ray of comfort in it anyhow. Take 
a bargain-store receiving set and one 
can save several berries in travel and 
tips just by swinging through one arc 
of the dial pointer. And to the dumb 
as well as the dour, radio is a boon in
deed. I t  doesn’t require any reading 
or any education to enjoy most of the 
big-time programs. They are so very 
audible and the acme of relaxing sim
plicity! Thinking is useless anyhow 
in a political campaign year.

TO  an occasional orator like my
self the radio forum has few 

charms compared with getting a 
corner on some visible audience for 
half an hour’s mutual endurance test. 
I f  I first see that the exits are locked, 
no hill-billy chorus or saxophone sym
phony may displace me, and my wave
length is limited solely by the length 
of my arms. I f  there are any eco
nomic enemies or other stubborn ig
noramuses in the crowd I can see the 
effect of my galling cross-fire— but 
unfortunately, I can’t dodge theirs! 
Radio audition has surely saved eggs 
as well as money.

Y et despite its commercial debase
ment, as some call it, the frills of mod

ern communication have done won
ders to us after all. I t  took nearly a 
month for Americans to know how 
badly Dewey licked Servera at Manila 
in 1898. It  required six weeks to 
settle the Tilden-Hayes political scrap 
of the seventies; and some folks in the 
still Kentucky mountains, or even in 
my own metropolis, didn’t hear about 
the Volstead law before it was re
pealed.

TH IN K  of all those epochs go
ing by unannounced by any an- 

„ nouncer! And tonight I can hang 
onto the last brave words of Paulino 
Upsidedown before the brown bomber 
drops one on his konk with a re
sounding smack which vibrates in the 
serenity of my family circle! And 
what is still more edifying, I can sit 
up in the bleak hours of a summer 
dawn and hear the delegation from 
my own state join the Townsendites 
in a triumphal march around the 
stadium where they expect to pick a 
president. I t  is so realistic that I 
can almost feel the two hundred 
smackers bulging my breast pocket in 
a vain attempt to be spent! I t ’s a 
great old life, if you’ll only listen.

There are two kinds of radio rack
ets— the audible and the subtle. You 
can snap off or tune down the first 
kind, but I reckon the federal com
munications commission is the only au
thority left of the alphabetical family 
which can control the other. I f  the 
air is one of our natural resources, 
we’ll have to keep it fresh and open 
and not let it go the sad way of the 
buffalo, the big trees, and the N. R . A. 
The electrical engineers have come a 
long ways since Ben Franklin yanked 
at his key and kite, but the ones who 
plan the programs and allocate the air 
lanes give us more static than the 
achievements of science justify.

I wonder if Heinrich Hertz and 
the Marches Marconi would have 
worked so long and patiently with 
world benefaction in mind had they
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known that Snozzle, Pop-eye, and 
the T in  Pan Troubadours would 
finally monopolize the ether. I  bet 
they would have gone into the plumb
ing business. One noise is as good as 
another.

A feeble effort with a few cour
ageous supporters is being made to put 
a little culture into the broadcasting 
business. I t  has to be done gently 
and slyly so as not to scare away the

dialers. I f  they could set calculus to 
music and give coupons and guessing 
premiums with every package of eru
dition, no doubt the profs might get 
a better chance at the microphone. I f  
we could take our proposed colleges 
of the atmosphere and add a few hot- 
dog fraternity and sorority stunt 
nights interpolated into the mess, I am 
certain that even King David Sarnoff 
would admit there was something 
valuable in home education. As it is 
now, all the time the spectacled lads 
get in the sending room is between 
noon and sunset. I t ’s better so, be
cause they can’t get used to the night 
life anyway, and too much “home 
work” is discouraged by modern 
theory.

I  CAN recall when the rural tele
phone first busted up the solemn 

loneliness of the old farmstead. Before 
its advent we used to step outside and 
almost break our lung tissue hollering 
across the creek to neighbor Fish, 
either with the compliments of the 
season or a reminder for him to fetch 
back the cross-cut saw. M y father

was proud of his oral immensity, his 
ability to shout so loud that a deaf 
uncle could hear him even when he 
owed him fifty cents. I tried my best 
to imitate his vocal attainment, but 
only came within half the volume 
when he led me to the woodshed. 
Neither inheritance nor environment 
did me any good when it came to dis
pensing with a telephone, as he was 
able to for three-score years, merely 
on the power of his larynx. No doubt 
the huskiness of modern speech is 
traceable to the loss of some intangi
ble factor not unrelated to the coming 
of the speaking wire— that and “speak
easies.”

W E  experienced the crank ring
ing era, the lightning-plug in

hibition, and the community listening- 
in excitement, all the part and parcel 
of early rural telephony* Rubbering 
by all hands around has ceased to 
some extent since the radio put the 
world in the woman’s kitchen. Check 
that as one more credit mark for 
broadcasting.

No sophisticated modern youngster 
with his complete home-wiring kit 
and latest do-dads for wireless experi
ments has any greater fun I am sure 
than my chum, Earl, and I enjoyed 
trying to talk to each other from ad
jacent barns with waxed twine and 
baking-powder tin receivers. T hat 
was in the days when our folks used 
to recite Darius Green to us, probably 
to remind us that he also monkeyed 
around the barn once too often with 
his flying contraption. None of us 
ever dreamed that before the next 
generation saw the light, men would 
be hearing the voices of daring men 
in the stratosphere.

Likewise if my memory serves me 
right, our family stood in awe of a 
neighbor who regularly staged spir
itualistic seances. I remember stand
ing near my mother’s chair with my 
hair on end while a visiting “medium” 
obligingly invoked the aid of an In



6 B e t t e r  C rops W it h  P l a n t  F ood

dian sachem in the happy hunting 
ground, to bring us messages about 
curing aunt’s rheumatism and the out
come of the pickle harvest.

TO D A Y  we live and move con
stantly in a vast realm of com

monplace mystery, voices and mes
sages from distant lands, bells from 
overseas, and vivid magnetism at the 
touch of a finger, each more mar
velous and ghostly than any of the 
antics they used to spring upon us in 
the dim parlors of yore. I enter a 
theater and both see and hear the 
friendly form and accents of one of 
the lovable native noblemen of our 
times, now riding the range with the 
angels. I lift a disk from a dusty 
corner and the needle traces out the 
songs of a voice long stilled. The 
onrush of hurricane, the advent of 
bitter frost, and the first overture of 
spring’s sonata are told to us in con
tinental messages by weather men and 
electrical wizardry.

On Christmas day we listened with 
moist eyes to the grand mass chorus 
of Canadian choirs, swinging with 
perfect harmony and quality from the 
friendly shore of Vancouver Island 
washed by the Japanese current to 
fog-shrouded Halifax in the “M ari- 
times.” Actually, we forgot all about 
the reciprocal tariff business for 
awhile under its spell.

They have always said with truth 
that “the good men do lives after 
them.” Hitherto it has been books, 
music, and art objects on which we 
depended for silent communication 
with departed friends. In our present 
era a step ahead is taken, and we re
produce the face, the form, and the 
vocal pronouncements after the life 
is no longer ours to share. T o  ex
tremely excitable or sentimental folks 
this may be too poignant for comfort, 
but at any rate, it preserves communi
cation from complete finality in the 
grave. No other age of mankind has 
achieved that, unless the powers of

the Incas and other prehistoric races 
are underestimated.

W hat challenging conceptions dare 
we imagine lie ahead in the eager 
minds and hearts of skillful scientists, 
never content to dawdle along in 
satisfaction while any haunting ques
tion stays unanswered. W e are on 
the threshold of communication with 
the infinite— even though we must 
stand for a little punishment of eve
nings from the “music which goes 
around and ’round and comes out 
y’har!”

If  our memories were better we 
might do without printed means of 
communication in this era of ours. I 
knew a sort of street-corner show
man in our city who prided himself 
on getting dates, names, facts, figures, 
and other assorted jumbles fixed like 
cement in his cerebellum on one or 
two trials. Some lodges claim to 
have no written ritual, and several 
villages have dispensed with what 
used to be thriving newspapers. This 
hint seems outlandish no doubt as 
you scan the pink and purple rows 
of garish pulp magazines and tabloids 
in the depot. But memory experts 
and literary tasters have no rank in 
our times, hence it will be a long 
time before we cease to reread the 
radio news flashes or become com
municative with ourselves under the 
study lamp. Besides, there are so 
many of us who can write— or think 
we can— better than we chat.

TY P E  is here to stay I guess, be
cause they have invented mystic 

typewriters which peck out stories and 
articles sent from limitless places, and 
supply copy hot off the griddle to the 
clanking Mergenthalers and the roar
ing Cottrels. I t  takes fast thinkers 
to keep pace with the devouring de
mand of the modern field of published 
communications. No wonder some of 
them have to tell sewer stories to 
hide their lack of real skill.

( Turn to page 45 )



In this field of bright tobacco on the farm of H. S. Powers, South Hill, Va., the tobacco on the left received 
1,000 lbs. of 3-8-3 fertilizer per acre before planting. Note the difference in growth and quality of the 

tobacco on the right which received 1,000 lbs. of 3-8-14.

Virginia Tobacco 
Needs Potash

By E . M . Mathews
Superintendent, V irgin ia Agricultural Experim ent Station, Chatham, V a.

H IL E  history records that 
Christopher Columbus was 

the first white man to introduce 
tobacco to the Old W orld, Virginians 
are proud to record that it was John 
Rolfe, husband of Pocahontas, who 
was the first civilized grower to raise 
tobacco for export, thus entitling V ir
ginia to the distinction of “Birth
place of the American Tobacco In
dustry.”

For more than 300 years tobacco 
has ranked high among the industries

of Virginia. Dating from the arrival 
of our first permanent settlers at 
Jamestown in 1607, where the habit 
of smoking was acquired and the 
settlers learned from the Indians how 
to grow the weed, “Virginia has made 
tobacco, and tobacco has made V ir
ginia.” Almost every phase of her 
economic and social life has been en
riched through the wealth created by 
this industry.

Some idea of the importance of the 
tobacco crop in Virginia can be ob

7
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tained by comparison of production 
in this State with the United States 
as a whole. T he total production of 
all types of tobacco in this country in 
1933 was approximately 1,400,000,- 
000 pounds representing an acreage 
of 1,757,000 or more than 11 pounds 
for every man, woman, and child in 
the country, about double the per 
capita consumption. This amount of 
tobacco, loaded 2,000 pounds to a 
wagon, would make a wagon train 
reaching from New York to Cali
fornia with enough left over to ex
tend across the State of Virginia at 
its widest point. For the same year 
there were grown 83,400 acres of 
bright flue-cured, 32,800 acres of dark 
fire-cured, 2,800 acres of sun-cured, 
and 13,000 acres of burley tobacco in 
the State of Virginia.

Increased Consumption

This comparatively small Virginia 
crop of 132,000 acres produced 97,-
046,000 pounds valued at $12,416,- 
0 0 0 ; 74 per cent of this total value 
was obtained from the 57,712,000 
pounds of flue-cured leaf produced. 
This fact, together with the increase 
in cigarette consumi tion in the United 
States from 3^4 per cent of the total 
consumption for all types of tobacco 
in 1900 to 40 per cent of the total in 
1933, serves to emphasize the impor
tance of Virginia flue-cured tobacco 
and prompts the writing of this article 
which, besides giving something of the 
history of the tobacco industry in the 
state, is aimed at developing a system 
of fertilization which will insure 
larger yields of better quality tobacco 
and more satisfactory income to 
tobacco growers as a whole.

In the early Colonial davs Virginia 
produced most of her tobacco crop 
around Jamestown and in Tidewater 
Virginia. Most of this was air-cured 
leaf. Later curing was assisted by 
open fires placed in trenches in the 
barn, directly underneath the tobacco. 
This developed the dark fire-cured

type. The very latest process of 
curing tobacco leaf, that of flue- 
curing, was developed fairly recently, 
only about 70 years ago. By this 
method the golden cigarette leaf is 
cured within a few days after harvest 
by the use of steel flue pipes which 
conduct heat through the barn. This 
method has surpassed all others in 
producing mild, sweet smoking leaf, 
and this type has so increased in de
mand that today more than half of 
all of the tobacco produced in Amer
ica is of the flue-cured type.

Industry Shifts

Since the early Colonial days of 
Virginia, her tobacco industry has 
gradually shifted from Tidewater 
Virginia to the Piedmont section. 
Today one can scarcely find a tobacco 
plant growing around Jamestown, 
while thousands of farmers through
out Piedmont Virginia depend en
tirely on tobacco as a cash crop. W hy 
this shift in tobacco growing? In 
the opinion of the writer it was 
brought about principally because of 
the three most essential factors in 
tobacco growing, namely, soil type, 
plant food, and topography.

Tobacco is a plant which thrives 
best in virgin soil rich in humus and 
plant food. The soil must have good 
drainage, for the plant cannot stand 
wet feet. The soils of eastern Vir
ginia are flat, while those of the Pied
mont area are very rolling, thereby 
affording better drainage. Too, the 
newly cleared forests of the rolling 
Piedmont section were found to have 
sandy loam soils not only rich in 
humus, but with fine clay subsoils rich 
in plant-food elements needed for 
tobacco growing, especially potash. 
These soils were found to produce 
that sweet, aromatic, silky type of leaf 
so pleasing to the touch and tempt
ing for its flavor, which, due to its 
justly earned world-wide reputation, 
always finds a ready market. Thus 
the old fields around Jamestown were
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abandoned for new virgin soils of the 
Piedmont area, soils still rich in 
potash content as well as other essen
tial plant foods and organic matter, 
and with not so flat a topography.

The writer has often heard his 
father relate that 60 years ago, after 
he had cleared fields for tobacco, he 
could produce consistently finer qual
ity crops (tobacco which was nearly 
all wrappers) than is possible today. 
His yields have been maintained and 
even increased through rotation and 
use of fertilizers, but 25 or more 
heavy crops of tobacco have taken 
more of certain plant-food elements 
from the soil than he has added in 
his fertilizers. Particularly is this true 
in the case of potash.

Tests have proven that an 800- 
pound crop of tobacco per acre re
moves from the soil 100 pounds of 
potash. T he 25 crops produced on 
each field of the farm just mentioned 
averaged 1,200 pounds per acre. On 
the average these crops were given
1,000 pounds of a 3-8-3 fertilizer per 
acre. This application would sup

ply 30 pounds of potash per crop or 
750 pounds per acre during the past 
60 years. Each of these 1,200-pound 
crops removed 150 pounds or a total 
of 3,750 pounds of potash per acre 
for the 25 crops.

If the best tobacco farmers, during 
their lifetime, remove five times as 
much potash from the soil through 
their tobacco crops as they replace 
through fertilizers, is there any won
der that thousands of Piedmont V ir
ginia tobacco fields become deficient 
in potash, and that thousands of V ir
ginia farmers lay aside fields and 
often whole farms for new ones 
where they can produce better qual
ity tobacco, the only gold known to 
many of them?

Tobacco has shifted from eastern 
Virginia to the Piedmont; it has 
shifted from old fields and old farms 
to new fields and new farms. It  has 
been continually in search of better 
soils and of new soils rich in potash 
and other plant foods which are so es
sential for producing quality tobacco. 
This shifting to new fields when the

The plant on the left is from a plot fertilized with 3-8-14 at the rate of 1,000 lbs. per acre; that on the right 
is from the 3-8-3 plot. In both cases one-half the potash was from muriate of potash, the other half from

sulphate of potash.
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old ones have been sapped of much 
of nature’s vital nutrients cannot go 
on forever. Science must help the 
farmer solve this problem. He must 
be taught, through the results of tests 
conducted at experiment stations and 
elsewhere, how to replace all of these 
plant-food elements removed from the 
soil through continuous cropping, so 
that it will not be necessary for him 
to look for new fields and new farms. 
I t  is with a view to this type of as
sistance that the writer gives the fol
lowing results obtained from experi
mental tests conducted in Pittsylvania 
County, Virginia, in which the value 
of supplying varying amounts of 
potash for flue-cured tobacco was 
tested over a four-year period by the 
State Agricultural Experiment Sta
tion.

These tests were conducted on 
Granville sandy loam soil, a typical 
bright tobacco soil of the Piedmont, 
a light sandy loam soil with fine, yel
low clay subsoil. Along the ridges 
where drainage is good, this type of 
soil produces excellent quality bright 
tobacco.

Accurate as Possible

The plots described in the follow
ing tables were produced on a field 
on which tobacco had been grown for 
many years, and during the last three 
years of these tests, tobacco 'followed 
tobacco annually. All . plots were 
duplicated each year; the four-year 
averages therefore really consist of 
eight repetitions of each test.

Table I shows the average yield 
per acre in pounds and the dollar 
value per acre for the four-year pe
riod 1931 to 1934 inclusive, for plots 
receiving fertilizers containing 4 per 
cent ammonia, 8 per cent phosphate, 
and potash varying from none to 20 
per cent. In each case 2 per cent of 
the total percentage of potash shown 
was derived from muriate and the re
mainder from sulphate and sulphate 
of potash-magnesia. The maximum 
acre value was. obtained when 12 per

cent of potash was used. This value 
was 69 per cent greater than that for 
plots receiving no potash, about 4 ^ 2  
per cent greater than value for plots 
receiving 4 per cent potash, and a 
small increase of $2 per acre over 
plots receiving 8 per cent potash.

Still M ore Potash?

Although these tests show quite 
conclusively that at least 8 per cent 
of potash is profitable for bright 
tobacco fertilizers, yet the writer feels 
that an even higher percentage would 
have proven more profitable, if the 
method of application had been cor
rected so that all potash over the 
initial 6 or 8 per cent had been side- 
dressed just ahead of cultivation, ap
proximately three weeks after trans
planting time. The method of ap
plying all fertilizers, including as 
much as 16 and 20 per cent potash, 
in the drill before transplanting time, 
resulted in a poor stand of tobacco 
and retarded growth in all cases of 
high-potash applications, thereby re
ducing the yield and quality for such 
applications to such an extent that 
the values shown doubtless do an in
justice to high-potash applications.

In Table I I  it can be seen that 
where tobacco is topped low for har
vesting by cutting the whole plants, 
or medium high for harvesting by 
priming, and spaced wide apart so as 
to produce large leaf, the heaviest ap
plication of potash tested, that of 7 
per cent, proved the most profitable; 
and increasing amounts of nitrogen 
proved less profitable. Where the 
spacing was crowded, however, to 24 
irfches and 18 inches, increasing 
amounts of nitrogen proved profitable, 
provided ample potash was also pres
ent to insure against low quality.

The comparative results obtained 
from plots in Table I I I  indicate that 
a continuous and large supply of pot
ash is essential where heavy nitrogen 
applications are used to obtain heavy 
yield. These plots were spaced 24 
inches and topped high (about 16 to
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TA BLE I. Varying Potash—Tobacco Tests, Chatham, Virginia—1931 to 1934 Incl.

1934 4-year averages

Fertilizer Pounds per Value per Pounds per Value per
Plot Analysis acre acre acre acre

1 , ............. 4 -8 -0  994 3174.08 814 £94.99
 2  . 4 -8 -4  1194 297.15 1002 153.60
 3......................................  4 -8 -8  1368 334.27 1028 158.36
4 . .  . . 4 -8 -12  1292 334.01 1088 160.38
5 . .  . .................... ......... 4 -8-16  1325 320.99 1008 149.32
6 ......................................  4 -8 -20  1202 284.08 986 139.93

NOTE: 4 = 4 % ammonia—not nitrogen; 8 =phosphate; Rate, i.ooo pounds per acre.
Above results based on duplicate plots each year. The low four-year average values included two years 
of depression prices together with poor yields.

TA BLE II. Fertilizer, Topping, and Spacing Tests—Chatham, Virginia—
1931 to 1934 Incl.

Pounds and value per acre 4-year averages
Fertilizer Top 10 leaves (cut) Top 14 leaves Top 14 leaves Top 14 leaves 

1000 lbs. per acre Spaced 36 inches Spaced 36 in. Spaced 24 in. Spaced 15 in.

Plot Analysis Yield Value Yield Value Yield Value Yield Value

 1  3-8-3 671 £76.40 890 £127.76 941 £143.83 1015 £150.39
 2............. 3 -8 -7  753 116.52 1001 169.19 1042 158.27 1016 154.54
 3............  4 -8 -6  678 101.43 942 132.17 1095 172.67 1022 156.45
 4............. 5 -8 -6  590 74.79 973 129.42 1041 156.78 1056 176.98

Ammonia—not nitrogen basis used.

TABLE III. Fertilizer, Yield, and Value Per Acre—1932 to 1934 Incl.

1934 3-year Averages

Plot Fertilizer Yield Value Yield Value

 1.........................  800 lbs. 3-10-6  1285 £360.55 1154 £207.61
 2........ ................. Same plus 1 T.

tobacco stems 1493 429.24 1336 238.81

3 = nitrogen—not ammonia. The ton of stems added to plot No. 2 would increase the fertilizer equivalent to 
800 lbs. of 4 J'$- io -i8.

TABLE IV. Fractional Applications of Fertilizers—Yield and Value
Per Acre—1931-34 Incl.

4-year Averages
Fertilizer -------------------------------------------

Plot 1000 lbs. per acre Yield Value

 1...................................... 3-8-5 before planting 1048 £167.17
 2......................................  3-8-5  before planting

plus 0 -0 -5  20 days later 1324 185.11
 3......................................  15^—8— before planting

1 K -0 -2 K  20 days later 1235 200.87

Ammonia basis used.



12 B e t t e r  C r o p s  W i t h  P l a n t  F ood

18 leaves). The sterilized tobacco 
stems, applied in addition to 800 
pounds of 3-10-6 per acre, increased 
this analysis to approximately 800 
pounds of 4 ^ -1 0 -1 8  and provided a 
continuous supply of both potash and 
nitrogen which lasted throughout the 
growing season.

Table IV  shows just three plots 
taken from a series of tests conducted 
to determine the value of dividing the

This plant, which received a well-balanced N-P-K 
fertilization, was selected for seed because of fine 

quality, smooth leaf.

application of the different plant-food 
units of the fertilizer and of applying 
some plant-food elements about three 
weeks after transplanting. These 
tests show that extra applications of 
potash as well as nitrogen, about three 
weeks after transplanting time or 
when the crop is ready for the second 
cultivation, are very profitable. Sim
ilar tests conducted by individual 
farmers have proven equally as suc
cessful.

T he writer in 1934 cooperated in 
conducting one farmer test in P itt

sylvania County, Virginia, with re
sults which concur closely to those 
just mentioned. This test was con
ducted on the farm of Eugene Carter 
of Dry Fork, Virginia, and on Gran
ville light sandy loam soil. The 
tobacco was spaced about three feet 
each way and topped low for harvest 
by cutting. M r. Carter used before 
planting 900 pounds per acre of 3-8-2 
fertilizer. About 30 days after trans
planting, extra sulphate of potash was 
applied as a side-dressing on a half 
acre plot of this tobacco just ahead of 
the cultivator to increase the potash 
from 2 to 12 per cent. The remain
ing half of the acre received no extra 
potash. The half acre receiving 12 
per cent potash netted M r. Carter 
900 pounds and $325 per acre. The 
half acre receiving only 2 per cent 
potash produced 962 pounds per acre 
which sold for only $221.

Based on these tests conducted in 
Virginia and on similar experimental 
work in the Carolinas and other flue- 
cured tobacco-producing states, a com
mittee of agronomists and tobacco 
specialists at their last annual meet
ing recommended in part the follow
ing fertilizers for bright tobacco for 
1936:

(1) For heavy or more productive soils:

Three per cent total nitrogen, 10 
per cent available phosphoric acid, 
and 6 per cent potash, to be applied 
at the rates of 700 to 800 pounds per 
acre.

(2 ) For light or less productive soils:

Three per cent total nitrogen, 8 
per cent available phosphoric acid, 
and 6 per cent potash, to be applied 
at the rate of 800 to 1,000 pounds 
per acre.

W ith the above rates of fertiliza
tion where high topping is practiced 
and heavy yields are expected, the 
potash content may be increased to 8 
or 10 per cent with profitable results.

( Turn to page 42)



Quality Celery 
Finds a Market
By M. E . McCollam

San Jose, California

AL T H O U G H  celery growing
L takes on the extensive aspect in 

the Stockton Delta and Southern Cal
ifornia areas, a smaller more inten
sively farmed center has been steadily 
developing in Santa Clara County 
during the past five years. A t pres
ent, this is concentrated on from 400 
to 500 acres between the towns of 
Milpitas and Palo Alto in the San 
Francisco Bay region.

Tw o varieties are mainly grown, 
the Utah type which is a green va
riety and the Golden Self-blanching 
tall type which is a white variety.
The Utah type seems to be favored 
most by the growers, as it yields 
more, grows well in cool weather, 
and is probably more resistant to the 
celery mosaic disease.

This disease is the worst trouble 
confronting growers. Like other 
virus diseases of its type, it is carried 
by insects such as aphids and leaf- 
hoppers which are prevalent in celery 
fields. Infected plants are either 
completely stunted or develop poor 
heads. Proper dusting and spraying 
operations to reduce the insect popu
lation are the methods currently rec
ommended for checking the disease.
Because of cooler weather conditions 
prevailing in Santa Clara County, 
this district may have the advantage 
of a lesser insect population, but this 
cannot be depended upon every year.
Undoubtedly, mosaic-resistant strains 
of celery will eventually be developed, 
as this work is now receiving the 
attention of plant breeders.

T. Takeda and one of his celery fields ready for 
winter harvest.

Fine quality makes its own place 
in any market. Celery that not only 
“sounds” good but really tastes good 
as well, finds ready favor. This new 
celery district is producing excellent 
quality, and it is not surprising to 
find the use of fertilizer in these fields 
well established.

Using plenty of plant food is con
sidered by T .  Takeda of Milpitas, 
California, one of the most important 
procedures in growing celery. He is 
the pioneer celery grower of the Santa 
Clara district and now raises about 
50 acres each year.

( Turn to page 38)
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The Inquiring Mind 
and the Seeing Eye

By Alister B. Alexander
Madison. Wisconsin

H EN  a man stands apart as a 
leader, as Wilmon Newell 

does, it is natural to ask, “W hat char
acteristics have placed him in leader
ship?” Those longest associated with 
him and who, therefore, have come 
to know him well, realize that while 
in emergencies Dr. Newell can and 
does make decisions quickly, in the 
ordinary course of affairs he reaches 
them only after painstaking studv of 
problems in all their bearings. When 
decisions are reached, he is quick and 
decisive in putting plans into execu-. 
tion and is unswerving and deter
mined in seeing them through. If  
the objective is worth while, as it 
must be, then nothing can stand in 
the wav.

Qualifies as Leader

“ Hew to the line and heave through 
to the finish,” would be a good motto 
to attribute to this leader. Coupled 
with this attitude D r. Newell is un
sparing of himself, considerate of his 
associates, and fair-minded in all his 
relations. He has the ability to 
choose men, to win their confidence, 
and hold their loyal support. During 
the citrus canker campaign the force 
carried through for months without 
pay and without any indication that 
it would be forthcoming. Such esprit 
de corps is the mark of strong leader
ship.

In much this manner does H. 
Harold Hume, Assistant Director of 
the Florida Experiment Station, pay 
tribute to his superior officer, W il
mon Newell, who is the subject of 
our sketch this month.

Protege o f  Midwest
Wilmon. Newell, Dean of the Col

lege of Agriculture and Director of 
the Experiment Station and Agricul
tural Extension Division of the Uni
versity of Florida at Gainesville, was 
born at Hull, Iowa, on March 4, 
1878, the son of W illiam J .  and 
Elizabeth A. Newell. After his pre
liminary education, he entered Iowa 
State College, where he was grad
uated in 1897, and from which he 
later received his Master’s degree in 
1899, and his Doctor’s degree in 
1920. After his graduation in 1897, 
he remained at the Iowa Experiment 
Station as assistant entomologist un
til 1899. In that year he went to 
the Ohio Experiment Station, where 
he remained until 1902.

During the following year he acted 
as state entomologist of Georgia, and 
then began a series of moves which 
have made him an outstanding figure 
in the agriculture of the South. 
From 1904 to 1910 Doctor Newell 
was entomologist for the Louisiana 
Agricultural Experiment Station and 
secretary' and entomologist for the 
State Crop Pest Commission. He 
then became entomologist at the

14
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Texas Agricultural Experiment Sta
tion and acted as state entomologist 
until 1915. In 1907 Wilmon Newell 
was married to Helen M . Mabee, 
daughter of D r. and M rs. O. P. 
Mabee of Galesburg, Illinois.

In 1915 D r. Newell went to 
Florida as Plant Commissioner for 
the Florida State Plant Board, and 
became Dean of the College of Agri
culture and Director of the Experi
ment Station in 1921, where we hope

he will continue to serve for many 
more years. In the spring of 1915 
the legislature of the state had passed 
the horticultural law known as the 
Florida Plant Act, and it was to ac
cept a responsibility in carrying out 
that law that Dr. Newell moved 
there from Louisiana in the fall.

Florida at that time was expe
riencing serious outbreaks of citrus 
canker, probably introduced into the 
Gulf States, prior to 1912, by nurs
ery stock imported from Japan. 
These outbreaks were serious during 
1914, and within a year fruit grow
ers and agricultural wprkers realized

that they were dealing with a new 
and destructive menace, for which no 
remedial measure was known. In 
ability of private interests to prop
erly cope with citrus canker soon be
came evident, and activity on the part 
of the state and federal governments 
became imperative, in order to secure 
destruction of all affected plants. Au
thority for the needed steps was 
sought from the Florida legislature 
and granted in the 1915 Plant Act. 
Membership of the State Plant 
Board was made the same as that of 
the Board of Control. When this 
board met to choose a chief adminis
trative official, the qualifications of 
Dr. Newell were found to be out
standing, and he was charged with 
the duty of eradicating the serious 
pest.

Plant disease and pest control 
methods had not been developed to a 
high degree of efficiency at that time, 
and few advocates of eradication as 
the most economical and effective 
means were found. Dr. Newell im
mediately took charge of the work. 
Progress was slight until 1917, when 
an appreciable improvement in condi
tions was noted. The situation grew 
even better in 1918, 1919, and 1920, 
and then an increased number of in
fections appeared during the end of 
the period. A persistent recurrence 
took place in 1922 and 1923, and a 
less severe revival was recorded in 
1927. Since that time, however, not 
a single canker-infested tree has been 
discovered, and in due time the 
menace was officially reported to have 
been eradicated from Florida.

Chosen D ean a n d  Director
Confidence in the ability and the 

capacity of Dr. Newell grew. When 
the Board of Control and the Plant 
Board were called upon, in 1921, to 
choose a new dean of the College of 
Agriculture, who also acts as Direc
tor of the Experiment Station, they 
chose Wilmon Newell; but arrange- 

( Turn to page 39)

DR. WILMON NEWELL



Two Bolls Where 
One Grew Before

By G. A . Hale
A ssistant Agronomist, Georgia Experim ent Station

W IT H  a large carry-over and 
compulsory reduction in cot

ton production, it may seem para
doxical to some to find anyone who 
thinks cotton growers ought to strive 
to make two bolls grow where only 
one grew before or to increase indi
vidual output by increasing yields and 
by the use of modern machinery. 
Nevertheless, these things would 
prove to be very profitable on many 
farms as no satisfactory substitute has, 
as yet, been found for individual effi
ciency in lowering costs, increasing 
output, and improving the quality of 
American cotton.

Those familiar with our common 
methods of cotton growing are im
pressed by the lack of application of

modern science and art to field prac
tices. Just why cotton farmers are 
not farming in the light of present- 
day information and equipment and 
how to reform them are beyond the 
scope of this discussion. However, an 
attempt will be made to supply some 
more “light” with the hope that those 
who read may run into some useful 
information.

In all but the extreme western part 
of our cotton belt, commercial fer
tilizers of the right kind and amount 
in the hands of otherwise efficient 
farmers can usually be made to re
turn a profit of from one to four 
dollars on every dollar invested.

Getting hold of the right amount 
and kind of fertilizer or “guano” for

Typical scene in the “fertilizer belt.” The cotton planter follows the fertiliser distributor, and one-mnle
implements predominate.
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a given field is complicated by both 
agronomic and economic considera
tions. T h e cotton-belt experiment 
stations recommend various kinds and 
amounts for the many soil types of 
this section. T h e most common 
amounts and kinds advised are ap
proximately 200 pounds of 16 per 
cent superphosphate, 200 pounds of 
nitrate of soda or an equivalent 
amount of inorganic nitrogen from 
other nitrogenous materials, and 32 
pounds of muriate of potash or an 
equivalent amount of potash in other 
sources, for each acre of cotton. For 
the sandy lands of the lower cotton 
belt, generally 64 or more pounds of 
muriate of potash are recommended. 
Potash is effective in reducing wilt 
and cotton rust damage on these soils.

M ost cotton fertilizer experiments 
are conducted on the same land every 
year. W here cotton is grown in a 
rotation with legume crops; as is often 
the custom during recent years, it is 
likely that less nitrogen and more 
phosphates and potash could be prof
itably used on the cotton.

In recent years much attention has 
been given to the time of application 
and the placement of cotton fer
tilizers in the row. T h e results are

in favor of either putting out the fer
tilizer several days or weeks before 
planting or separating the seed from 
it so as to avoid fertilizer injury. 
T he “hitch” in these recommenda
tions is that farmers are usually too 
busy with spring planting operations 
to make separate operations of fer
tilizing and planting and that no 
cheap and efficient combination dis
tributor and cotton planter is on the 
market.

About as much experimental work 
has been done in cotton breeding and 
variety testing as in fertilization. 
Cotton varieties are generally classi
fied according to their staple length. 
Breeders and growers are divided on 
the importance of staple length. One 
group thinks that American growers 
should improve the quality of their 
crop by planting longer staple cottons 
regardless of production cost and con
sumer demand factors, while another 
group advocates growing short staple 
or any other varieties that make high 
yields and have low growing costs. 
Space will not allow a discussion of 
these two cotton varietal “philoso
phies.”

( Turn to page 44 )

Mississippi Delta planters are using modern cotton machinery in order to make cotton production cheaper



Profit Factors in 
Flue-Cured Tobacco

By J. M. Carr
Tobacco Specialist, Georgia Coastal Plain Experim ent Station

W IT H IN  certain limits, the profit 
from most farm crops depends 

largely upon the yield per acre. This 
is only logical because there are cer
tain fixed production costs, and qual
ity usually improves with high yields. 
In the production of flue-cured to
bacco, or tobacco of any kind for that 
matter, the profit per acre depends 
entirely upon the proper combination 
of yield and quality. Quality has no 
direct relation to yield except in the 
two extreme limits. Very low yields 
result in small, short leaves and are

undesirable, while excessively high 
yields are made up of heavy, coarse 
leaves with large fibers. There is 
little demand for either type. In the 
study of the nutritional requirements 
of the tobacco plant from the stand
point of producing flue-cured tobacco, 
practically all of our effort has been 
directed toward producing the most 
profitable • combination of yield and 
quality.

T o  state that highly productive 
soils are not desirable for a crop will 
no doubt shock those who are not 

familiar with the pro
duction of flue-cured 
tobacco. However, it is 
true that soils that will 
produce high yields of 
corn, cotton, oats, hay, 
legumes, or other crops 
without heavy applica
tions of commercial 
fertilizers will not pro
duce profitable crops of 
flue-cured tobacco. Such 
soils grow the plant too 
large and coarse for 
fine quality. i

In order to produce 
fine quality it is neces
sary that the plant be 
fed a definite and 
known ration in much 
the same manner that 
high producing animals 
are fed. T o  avoid the 
unknown, only soils

Chlorosis or mottling, indicating potash starvation, begins at the leaf 
tip. Leaves curling under and localized dying of the tissue distinguish 
symptoms of potash deficiency from those of magnesia deficiency or

sand drown.
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low in natural fertility but of good 
physical qualities should be used. 
Such soils are the soft, friable, sandy 
loams that have good water-holding 
capacities and yet warm up quickly in

February 1936
those containing nitrogen in the ni
trate form may be used for two-thirds 
of the total nitrogen. These forms of 
nitrogen promote a quick start and 
rapid growth. T he remaining third

19

Fertilizer, well-balanced for the need of the crop, made profit in this field of bright tobacco.

the spring. Thus by avoiding the un
known reserve of heavy soils and us
ing a known plant food, it is possible 
to govern the size of growth, matur
ity date, and quality of plant quite 
definitely. O f course, seasons are an 
uncontrollable factor and often con
fuse or completely upset our attempt 
to control the plant.

Normally, growth of the tobacco 
plant under favorable conditions is 
rapid. T he first harvesting can often 
be made approximately 60 days after 
transplanting, and almost invariably 
the crops that are produced in the 
shortest time are the most profitable. 
It  should be stated, however, that the 
amount and distribution of rainfall 
during the growing season are the 
most important factors involved in 
early maturity.

In order to mature the crop in such 
a short time,' the plant food applied 
must be in quantities and forms con
ducive to maximum growth without 
impairing the quality. The nitrogen 
must be limited to approximately 30 
pounds per acre. One-third of this 
amount should be derived from inor
ganic nitrate nitrogen materials, or, 
instead of using the materials con
taining inorganic ammonia nitrogen,

of the nitrogen supply should be de
rived from high-grade organic mate
rials of plant or animal origin, such 
as fish scrap, cottonseed meal, and 
animal tankage. The organic ni
trogen thus supplied helps to some ex
tent in preventing leaching from ex
cessive rains early in the season and 
also gives the mixed fertilizer the de
sired physical properties.

Phosphorus should be applied at 
rates of from 80 to 100 pounds per 
acre. Experiments show that 40 
pounds PoO.-, per acre will produce 
approximately the same yields as the 
80 to 100-pound applications. How
ever, the additional 40 to 60 pounds 
per acre are required to bring out 
quality. Superphosphate, dicalcium 
phosphate, and triple superphosphate 
are suitable sources of phosphate. 
Where the triple superphosphate is 
used, the calcium requirements of the 
plant must be considered.

The maximum amount of potash 
that may profitably be used on the 
Coastal Plain soils has not been de
termined. Experiments show that ap
plications as high as 80 pounds KoO 
per acre are profitable. It  is entirely 
possible that even heavier .applications 

( Turn to page 35)



Alfalfa removes large quantities of potash from the soil. The field above received no potash.

A Legume Program 
for Sandy Soils

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

A C R O P P IN G  system which is 
not designed to improve the soil 

is almost certain to lead to soil deple
tion. There seems no middle ground. 
Crops selected because they will with
stand mediocre soil conditions will be 
replaced shortly by crops which are 
adapted to yet poorer soils, and so the 
road to ruin is followed. T h e avoid
ance of soil-improving crops because 
they have rather exacting soil require
ments is the first step toward soil 
abandonment.

Legumes require suitable soil condi
tion for satisfactory growth. They 
are among the most critical of soil 
conditions of any of our common 
crops and yet they are the keystone to 
the soil-building program on a large 
acreage of Michigan sandy soils. It

is difficult to find an outstandingly 
successful farmer on the lighter soils 
of our state who is not an ardent ad
vocate of legumes and who does not 
attribute much of his success to his 
soil improvement program based on 
an adequate acreage of alfalfa, and 
the clovers.

Crop growth is limited on a large 
share of our sandy soils because of an 
insufficient supply of organic matter. 
The increase or even the maintenance 
of the supply of organic matter in the 
sandy and light loam soils is one of 
the most perplexing problems con
fronting farmers managing these 
lands. A scientific principle involved 
in the accumulation of soil humus re
quires that there must be one pound of 
nitrogen for every ten or twelve

20
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Note the stimulation to growth which potash, supplied in commercial fertiliser, gave this alfalfa.

pounds of carbon. I f  this relation 
does not pertain, there will be a rapid 
dissipation of the carbon through de
cay processes, and the quantity of or
ganic matter in the soil will be re
duced in proportion. Nitrogen is the 
key element in humus accumulation, 
it is evident. Legumes are our only 
crops which have access to the un
limited store of nitrogen in the air. 
By means of the bacteria in the 
nodules on the roots of inoculated 
legumes, nitrogen from the soil air is 
combined into products which become 
food for the plants. Thus nitrogen 
is obtained free of cost and is built 
into the hay in the form of valuable 
protein for stock feeding, and into the 
roots and stubble where it increases 
the quantity of humus produced as 
the plant tissue decays. The manure 
produced from feeding the hay may 
also contribute liberally to the humus 
supply of the soil if it be carefully 
handled around the barn so as not to 
lose the valuable nitrogen extracted 
from the air by the nodule bacteria.

T he value of legumes in building 
up the organic content of the soil is 
not limited to their nitrogen-acquiring 
ability. The root systems of alfalfa 
and the clovers fill the soil with small 
fibrous roots forming a dense sod, 
even though the alfalfa does produce

a top root. I t  has long been known 
that crops which produce sods are 
superior to others in their humus- 
accumulating capacity. As witness of 
this fact we need only look at the 
depth and blackness of our prairie 
soils.

T he value of legumes in increasing 
yields of crops which follow in the 
rotation and in contributing toward 
maintenance of soil fertility has been 
emphasized so frequently in writing 
and observed so universally by farm
ers that nothing further on the sub
ject need be said here aside from 
pointing out that an effort to farm 
sandy soils without the growing of a 
high legume acreage goes beyond the 
realm of optimism. From our 20 
years experimental experience in the 
management of sandy soils and ob
servation of the work of many farm
ers operating on sandy soils extending 
from the Straits to the southern 
boundary of Michigan, we feel that 
putting these soils in condition to 
grow legumes is the first and most 
important point in their management.

The close relationship between lime 
and legumes is quite generally under
stood but all too frequently ignored 
by those who fail to plan sufficiently 
far in advance or those who think 
that if weather conditions are right



22 B e t t e r  C rops W it h  P l a n t  F ood

they may get a stand of alfalfa or 
clover even if the land is sour. 
Others endeavor to make manure take 
the place of lime. Fortunately all 
sandy soils are not sour, and hence 
it is advisable to test any and every 
field for lime requirement a year or 
more before it is to be seeded to 
alfalfa or clover. This precaution 
allows of ample time to apply the 
lime at a convenient time so th% soil 
will be in readiness when the legume 
is seeded.

Lime is a soil conditioner, and al
though it does enter into the life proc
esses of the plant, it is not considered 
a plant food or fertilizer in the same 
sense as are nitrogen, potash, phos
phoric acid, etc. As might be ex
pected, valuable crops like alfalfa and 
the clovers are rather heavy feeders 
and are quite particular that their 
diet be balanced to satisfy their needs. 
They are like pure-bred livestock in 
this respect; they will not give their 
best performance unless they are well 
fed.

Legumes N eed Potash

Recognizing the above facts, we 
have endeavored to determine through 
experiments located on farms in va
rious parts of western Michigan, 
what the sandy and sandy loam soils 
of our state need to enable them to 
grow alfalfa luxuriantly. I f  a need 
for lime existed, it was supplied first 
as we soon learned that good weather 
will not correct soil acidity. A study 
of the chemical composition of alfalfa, 
clover, and sweet clover showed that 
these plants are unusually rich in 
potash. Reports of experiments in 
other states also showed the high 
potash requirement of these crops, and 
hence this plant nutrient was given a 
prominent place in our experimental 
fertilizer treatments. Results justi
fied this decision, as is illustrated by 
the following observation.

A sandy loam soil in southwestern 
Michigan produced no alfalfa with

out lime. An application of lime
stone without fertilizer resulted in a 
yield of 2,266 pounds of hay as an 
average for five crops. The addition 
of 100 pounds of muriate of potash 
on the limed soil increased-i-the' aver
age yield to 3,014 pounds of hay.

Phosphoric A cid  a n d  Lim e

As alfalfa, also has a rather heavy 
requirement for phosphoric acid, in 
many trials this plant food was used 
in conjunction with potash. The in
creased growth of alfalfa resulting 
from addition of phosphate fertilizers 
on soils having insufficient supply of 
this plant food is illustrated by the 
following results from tests on a 
Fox sandy loam soil in Kalamazoo 
County. Limestone increased the 
yield from zero to 2,333 pounds of 
hay as a 12-year average. Phosphate 
fertilizer at the rate of 200 pounds 
of 0-20-0, applied three times in the 
12-year period, increased the average 
yield to 3,003 pounds. When this 
plant food was supplemented with 
three 100-pound applications of muri
ate of potash, the yield rose to 3,364 
pounds of hay.

A summation of results of experi
ments on the sandy loam soils of west
ern Michigan has led to the conclu
sion that potash and phosphoric acid 
should be used in approximately equal 
proportion for best results in the fer
tilization of alfalfa. The same would 
be .true for sweet clover and red or 
“June clover” as it is called locally. 
This relationship is illustrated by a 
yield of 2,579 pounds of hay with 
phosphate alone, 3,389 pounds with 
about 1/3 as much potash as phos
phoric acid, and 3,805 pounds of hay 
when potash and phosphoric acid were 
used in about equal quantities. These 
figures suggest that 0-12-12, 0-20-20, 
and similar fertilizer analysis be used 
on soils falling in the better sandy 
loam group.

( Turn to page 36)



“I’VE GOT TO ALLOW FOR THE COST OF FERTILIZER.”





An important part of the 
winter farm ritual is 

butchering hogs.

Right: Many farm women 
make money with 

poultry.



Mr. and Mrs. C. E. Ncw- 
son of Worthington, In
diana, have put their 
honors to practical use. 
They are exhibiting a 
quilt made from the 
ribbons won by their 

Jersey cattle.

L e f t :  Perry E. Ort,
Churubusco, Indiana, is 
Hoosierdom’s 1935 Po
tato King. He won the 
400-bushel contest with a 
yield of 486.9 bushels of 
U. S. No. 1 grade potatoes 
per acre. Certified Irish 
Cobblers were planted, 
and the fertilizer was 
500 lbs. of 0-12-37 per 
acre. Cultivation was 
shallow, and the crop 
was sprayed four times 

with Bordeaux.



At no previous time in American history has so 
much been said, written, and done about soil fertility, 
its restoration and conservation as the nation’s most 
important asset. At no previous time has it become a 
national issue, accepted as such by the American people 
as a whole, from the President down through the 

various Federal, State, and industrial authorities, to the man in the field.
The President in his statement, “W e must avoid any national agricultural 

policy that would result in shipping our soil fertility to foreign nations,” 
expresses an aspiration as well as a national necessity far transcending the 
meaning at first glance conveyed by this brief sentence. Literally, as Amer
ican agriculture long has been and still is being practiced today, soil fertility 
is being shipped “abroad” wherever the crop is removed from the field where 
grown. The farmer’s barn too often is synonymous with “foreign nations,” 
for even the soil fertility in harvested crops stored in barns in too many 
instances never finds its way back to the soil from which it came.

Unless we adopt the type of soil fertility conservation that has maintained 
Chinese agriculture for 5,000 years, which we never will, our soil fertility 
will continue to be “exported”— a fact so obvious and inevitable as to give 
emphasis to this highly significant statement descriptive of a situation which 
actually exists. The nation’s attention has been pointedly drawn to the 
remedy which it clearly connotes, namely, that of putting back onto the land 
the soil fertility which has been and is being “shipped” away, not only by 
the crop but likewise by leaching, soil erosion, and other avoidable and un
avoidable natural and artificial agencies.

The cause of this situation is described in a few words by D r. R . G. 
Tugwell in his testimony before the Special Senate Committee on Survey of 
Land and W ater Policies of the United States wherein he said: “Vast areas 
of land which had been used sometimes for half a century . . . were becom
ing exhausted, sometimes through improper use. . . . Thereby, through ero
sion, exhaustion of fertility . . . much of this land had, so to speak, 
economically gone out from under the people that were on it.”

Information on how to restore soil fertility antedates by many years any 
nation-wide realization of its immediate need. For many years the agricul
tural scientist has taught, and is still teaching by all the educational facilities 
at his command, the necessity of restoring soil fertility, and its impending 
alternative, soil exhaustion. Former generations of farmers have passed on 
to the present the task of putting back into the soil, as nitrate, phosphate, 
potash, lime, and magnesia now fortunately obtainable at lower prices and 
in more scientific mixtures than at any previous time in agricultural history, 
something more than a mere fraction of the soil fertility removed with their 
crops, never to return— “shipped to foreign nations.”

Exporting
Soil
Fertility
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. On February 1, soil science lost one of its prominent
I )ft JN♦ a j l *  an(l well-known workers. D r. Nicholas Albert Pet
' l l  . ,  • tinger passed away at his home in Blacksburg, Virginia.
JL e t t i n g e r  A victim of a long illness, his indomitable will to

—  achieve and to render a service to American agriculture
spurred this young research worker to the recognition he 

attained in the comparatively short span of his life.
D r. Pettinger was born in 1901, a native of Iowa. He received his educa

tion in institutions of that state and Illinois. A t the experiment station of 
Illinois, he worked for two years after receiving his Ph.D. degree. In 1927 
he joined the staff of the Virginia Agricultural Experiment Station as As
sistant Professor and Associate Agronomist, in which capacity he was serving 
at the time of his untimely death.

In 1934 when the American Society of Agronomy enlarged its committee 
on fertilizers and appointed three sub-committees— one on fertilizer applica
tion, a second to study acidity and basicity, and a third to study rapid chemical 
methods for determining plant-food deficiencies— D r. Pettinger was chosen 
as chairman of the latter committee. He made many contributions to the 
scientific literature, especially on the subject of fertilizers and plant-food 
deficiency symptoms. He was an active worker in the field of rapid chemical 
methods. His efforts from the first were directed at the application of these 
methods to diagnosis of fertility needs of soils and the development of research 
that would make possible a better correlation of these tests with crops and 
soils.

I t  is workers of the sincerity and industry of D r. Pettinger which Amer
ican agriculture can ill afford to lose.

_  1 Every-day use of a land survey project made
r a C l l L d l  under the direction of the Federal Emergency Re-Aoolication L'ef Administration is seen in a report issued by the
*  *  bouth Carolina Agricultural Experiment Station.

Soil acidity prevailing on farms in the various parts of the state was deter
mined in connection with the land-use survey. Based on the condition of the 
soil with respect to acidity and general fertility as determined by observation 
and previous treatment, H . P. Cooper, Professor of Agronomy, makes rec
ommendations for various crops, not only for the amount of lime to be used, 
but also for the proper fertilizer to accompany the liming to produce a prof
itable crop.

This type of work is an example of the practical application of funds and 
man-power for the accumulation of data and information of immediate value 
to farmers and of permanent value to investigators in enabling them to make 
more accurate recommendations to farmers in the future.

J  Please be sure to fill out and return the postal card 
enclosed in this issue. W e are very anxious to have this 
information in order to check and reclassify our mailing 

list. Your cooperation and courtesy in this instance will be greatly appreciated.



This section contains a short review of some of the most practical and important bulletins, and lists all recenr 
publications of the United States Department of Agriculture and the State Experiment Stations relating to Fer
tilizers, 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
T he Pennsylvania School of Agri

culture and Experiment Station, in 
cooperation with the Bureau of Plant 
Industry of the United States De
partment of Agriculture, presents a 
preliminary report on the effect of 
different fertilizer treatments on pas
ture grasses in Bulletin 323, entitled 
“Pasture Fertilization,” by F . D. 
Gardner et al. W hile definite con
clusions are not yet drawn from the 
tests, results indicate that a substan
tial increase in value of hay over fer
tilizer cost is obtained from applica
tions of limestone sufficient to neu
tralize soil acidity, 64 pounds of phos
phoric acid, 50 pounds of potash, and 
48 pounds of nitrogen per acre. 
Other interesting results determined 
from grazing investigations, accord
ing to the authors, show the average 
cow will graze at least 60 pounds of 
pasture grass in a day, which repre
sents about 11.4 pounds of total di
gestible nutrients, or a total of 342 
pounds in one month. The cost of 
the nutrients as a result of pasture 
grazing is estimated to be 58 cents 
per 100 pounds. Comparing these 
values with mixed hay costing ap
proximately $14 per ton and supply
ing total digestible nutrients at a cost 
of $1.52 per 100 pounds, the nutrients 
in the mixed hay cost 2.6 times as 
much as the pasture grass.

A mass of instructive information 
is contained in Bulletin 375, of the 
Maryland University Agricultural 
Experiment Station, on the nutri
tional responses of the tomato plant,

by Paul Lewis Fisher. As suggested 
by the title, “Responses of the Tomato 
in Solution Cultures with Deficiencies 
and Excesses of Certain Essential 
Elements,” the investigations should 
prove very valuable in solving many 
pertinent problems concerning ferti
lizer practices on this crop. Quoted 
in the introduction is a significant 
statement from M cM urtrey’s work 
on the effects of the deficiencies of 
certain elements on the growth of 
tobacco: “Once the distinctive symp
toms of the deficiency of each ele
ment are known for one plant species, 
such as the tobacco plant, their rec
ognition in other plants will be rela
tively simple. Although there may 
be minor variations in the symptoms 
shown by different plant species, the 
characteristic effects are likely to be 
essentially the same.”

When the Marglobe variety of 
tomato plants was grown in solutions 
deficient in any one of the essential 
elements, as boron, calcium, mag
nesium, potassium, nitrogen, phos
phorus, and sulphur, there was a de
crease in plant growth, the publica
tion shows. W ith the exceptions of 
calcium, nitrogen, and sulphur, these 
studies reveal a beneficial response 
was prevalent when concentrations 
double that of the control cultures 
were used. Excellent photographs il
lustrating the response of the nutrient 
treatments to tomatoes are contained 
in the bulletin.

Very interesting results from fer
tilizer experiments on cotton are 
compiled in the “Forty-seventh An

29
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nual Report of the Georgia Experi
ment Station,” by Director H. P. 
Stuckey. The most profitable yields 
of cotton under present conditions are 
secured by applying 32 pounds each 
of nitrogen, phosphoric acid, and 
potash per acre. Additional field tests 
with 24 farmers located in different 
sections of the state to check these 
results showed that cotton fertilized 
according to the Station’s plan made 
an average yield of 221 pounds of 
seed cotton more than that produced 
on plots using the farmers’ plan, or a 
net profit of $6.84 per acre. In other 
cotton fertilizer experiments, results 
show the value of the minor elements 
applied to cotton on various soils in 
the state. I t  is disclosed that sub
stantial increases in seed cotton are 
generally produced from the use of 
magnesium, with the exception of the 
Coastal Plain soils at Fort Valley 
and Carnegia. Small amounts of 
boron on cotton in some instances re
sulted in small increases, in others, 
decreases in yield. Investigations on 
sources of phosphate and nitrogen for 
cotton, and the use of limestone with 
acid-forming nitrogen in cotton fer
tilizers are also discussed in the re
port. Descriptions of many other 
projects, too numerous to mention 
here, indicate the wide range of agri
cultural investigations being carried 
on by the experiment station in this 
state.

“Commercial Fertilizers Report For 
1935,” Agr. Exp. Sta., Ne<w Haven, Conn., 
Bui. 377, Oct. 1935, William L. Slate, Di- 
rector.

“Fertilizer, Lime, Feed, and Seed Re
port, Jan.-June, 1935,” State Board of 
A gr., Dover, Del., Quarterly Bui., Vol. 
25, No. 2, September, 1935.

“M anure Increases Farm Income,” 
A gr..E xp . Sta., Lafayette, Ind., Bui. 398, 
Mar. 1935, A. T. Wiancko, G. P. Walker, 
and R. R. Mulvey.

“Rates of Solution and Movement of 
Different Fertilizers in the Soil and the 
Effects of the Fertilizers on the Germi
nation and Root Development of Beans,” 
N. Y. Agr. Exp. Sta., Geneva, N. Y., 
Tech. Bui. 231, Aug. 1935, Charles B. 
Sayre and Arthur W. Clark.

“Some Physiological Studies with Cal
cium Cyanamidc and Certain of Its De
composition Products,” Agr. Exp. Sta., 
Wooster, Ohio, Bui. 555, Oct. 1935, R. M. 
Smock.

“The Reaction of Certain Ornamental 
Trees and Shrubs to Liming,” Agr. Exp. 
Sta., Kingston, R. I., Bui. 250, Aug. 1935, 
T. E. Odland, H. F. A. North, and G. B. 
Durham.

“A Comparative Test of Different 
Bedding Materials and Chemical Supple
ments with Cow Manure Applied in a 
Three-year Rotation," A gr. Exp. Sta., 
Kingston, R. I., Bui. 251, Aug. 1935, T. E. 
Odland and H. C. Knoblauch.

“Economical Amounts of Nitrate of 
Soda to Apply in the Greenhouse for the 
Growth of Tomatoes,” Agr. Exp. Sta., 
Kingston, R. I., Bui. 252, Aug. 1935, Basil 
E. Gilbert and Frederick R. Pember.

“Availability of Nitrous Nitrogen to 
Plants,” Agr. Exp. Sta., College Station, 
Brazos County, Texas, Bui. 515, Oct. 
1935, A. B. Conner, Director.

Soils
Quarterly Bulletin 58, Panhandle 

Agricultural Experiment Station of 
Oklahoma, “Calculated Net Income 
Resulting from Level Terraces on 
Richfield Silt Loam Soil and Sug
gested Lines of Defense Against 
Wind Erosion,” by Harley A. Daniel, 
depicts data of much importance to 
that area as a result of terrace studies 
on this type of soil. Terraces placed 
about 35 feet apart on land of about 
one per cent slope were found to be 
most efficient from the standpoint of 
crop production. Grain tests on ter
raced and unterraced land conducted 
from 1926 to 1935, inclusive, show 
an average of 3.1 bushels more har
vested annually from the terraced 
when compared with yields obtained 
from the adjacent unterraced area. 
The average cost of constructing 
broadbase terraces is 77 cents per 
acre, not including labor. I t  is esti
mated 20 to 50 cents represent the 
extra cost per acre to cultivate the 
terraced and contoured land. De
ducting the total expenditure from 
the net income, terrace returns 
amount to $1.75 per acre, the report 
announces. Suggested defense against 
wind erosion is also discussed.
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"A Critical Study of the Methods for 
Measuring Oxidation-Reduction Poten
tials of Soils, with Special Reference to 
Orchard Soils," Cornell' Univ. Agr. Exp. 
Sta., Ithaca, N. Y ., Bui. 625, M ar. 1935, 
Michael Peech and L. P. Batjer.

"Drainage of Land Overlying an Arte
sian Groundwater Reservoir," Final Re
port, A gr. Exp. Sta., Logan, Utah, Bui. 
259, Nov. 1935, O. IV. Israelsen and 
IV. IV. McLaughlin.

"Soil Survey of the Longmont Area, 
Colorado," U. S. D. A., Washington,
D. C., Series 1930, No. 29, A. T . Sweet 
and C. H. Dodson.

"Soil Survey of Marion County, 
Kansas," U. S. D. A., IVashington, D. C., 
Series 1930, No. 35, E. IV. Knobel and 
R. O. Lewis.

"Soil Survey of Polk County, Texas," 
U. S. D. A., Washington, D. C., Series 
1930, No. 36, H. M. Smith, T . C. Reitch, 
Harvey Oakes, L. G. Ragsdale, and A. II. 
Bean.

"Soil Survey of Crawford County, Wis
consin," U. S. D. A ., Washington, D. C., 
Series 1930, No. 34, M. J . Edwards, W. J. 
Geib, Olaf Larson, D. E. Wilcox, and
E. H. Tyner.

Crops
Many helpful suggestions on meth

ods for combating the ever-menacing 
effects of soil erosion are given by 
the Tennessee Agricultural Exten
sion Service Publication 188 entitled, 
“W inter Cover Crops for Pasture 
apd Soil Conservation.” Tabulated 
in the report are alarming statistics 
relative to the vast devastation caused 
by erosion in that state alone. 
Through erosion at least 126,000,- 
000,000 pounds of plant-food ele
ments are removed from the crop or 
pasture land in the United States 
each year. The value of the nitro
gen, phosphoric acid, and potash lost 
through erosion is estimated at $2,- 
000,000,000 annually. Although ter
racing alone materially assists in re
ducing sheet washing, checks head 
erosion (gully washing), and con
serves soil moisture for plant growth, 
it is not an adequate prevention for 
erosion. Complete protection is best 
accomplished by having “A Growing 
W inter Cover Crop on Every Acre,” 
which has been suggested as a practi
cal slogan for Tennessee farmers.

An instructive chart showing the kind 
of cover crop recommended, date and 
rate of seeding, seeding requirements, 
and crop uses is presented in this 
publication. The value of winter 
cover crops is expressed in terms not 
only of preserving the soil and its 
plant food hut of providing winter 
pasture which reduces the cost of live
stock maintenance.

Chief among the outstanding pub
lications of recent release which we 
list under this heading is the “Re
port of the Secretary of Agriculture 
for 1935.” Some of the highly in
teresting subjects treated in this re
port include: Farm Recovery Aid
ing General Recovery; Foreign Trade 
and Its Alternatives; Farm Income; 
Rural-Urban Balance; Land U tili
zation ; Soil Conservation; Economic 
Research and Service; and general 
discussions of the various farm crops 
typical to American Agriculture. 
Scientific research, Secretary W al
lace asserts, is the principal function 
of the Department of Agriculture. 
“All its other activities, such as 
weather and crop reporting, the eradi
cation or control of plant and animal 
diseases and pests, the administration 
of regulatory laws, highway construc
tion, and economic guidance, are the 
practical expression of research re
sults,” the Secretary states. The im
portance of agricultural research by 
the state agricultural experiment sta
tions and land-grant colleges is 
stressed from the standpoint of con
tributing to social welfare.

"Chemical Investigations of the Tobacco 
Plant. Part V. Chemical Changes That 
Occur During Growth," A gr. Exp. Sta., 
New Haven, Conn., Bui. 374, Sept. 1935, 
Hubert B. Vickery, George W. Pucher, 
Charles S. Leavenworth, and Alfred J. 
Wakeman.

"Soybean Production in Idaho," Univ. 
of Idaho, Col. of A gr., Moscow, Idaho, 
Bui. 218, Sept. 1935, H. W. Hulbert and 
H. L. Spence.

"Pasture Improvement in Indiana," 
Purdue Univ. Ext. Serv., Lafayette, Ind., 
Ext. Bui. 205, Apr. 1935, K. E. Beeson 
and M. O. Pence.



3 2 B e t t e r  C rops W it h  P l a n t  F ood

" The Passing of A Decade—A Sum
mary of Extension Activities in M ary
land, 1924-1934,” Univ. of M d. Ext. Serv., 
College Park, M d., Thomas B. Symons, 
Director.

“Physiological Studies on the Patho
genicity of Fusarium lycopersici Sacc. for  
the Tomato Plant,” A gr. Exp. Sta., Col
lege Park, M d., Bui. 374, Apr. 1935, Paul 
Lewis Fisher.

“Forest Planting on Michigan Farms,” 
Mich. State Col., Ext. Div., East Lansing, 
M ich., Ext. Bui. 147, Oct. 1935, R. H. 
IVestveld and J . L. Van Camp.

“Pruning Young Fruit Trees,” Mich. 
State Col., Ext. Div., East Lansing, Mich., 
Ext. Bui. 148, Oct. 1935, Roy E. M ar
shall, H . A . Cardin ell, and H. D. Hoot- 
man.

“Moisture Movement in Coniferous 
Wood Below the Fiber-Saturation Point,” 
A gr. Exi>. Sta., University Farm , St. Paul, 
Minn., Tech. Bui. 108, Sept. 1935. Stan
l y  J .  Buckman and Louis IV. Rees.

“Winter Cover Crops in New Jersey,” 
State Col. of A gr., Ext. Serv., New Bruns
wick, N. J ., Ext. Bui. 165, Sept. 1935, 
H. R. Cox.

“A Summary of Linkage Studies in 
Maize,” Cornell Univ. A gr. Exp. Sta., 
Ithaca, N. Y ., Memoir 180, June  1935, 
R. A. Emerson, G. W. Beadle, and A. C. 
Fraser.

“Combinations of Corn and Soybeans 
for Silage,” Cornell Univ. Agr. Exp. Sta., 
Ithaca, N. Y ., Bui. 634, June  1935, R. G. 
Wiggans.

“A Survey of the Behavior of Cherry 
Trees in the Hudson River Valley with 
Particular Reference to Losses from 
Winter Killing and Other Causes,” N. Y. 
Agr. Exp. Sta., Geneva, N. Y ., Bui. 653, 
July 1935. L. C. Anderson.

“ The Bimonthly Bulletin” A"r. Evh. 
Sta., Wooster, Ohio, Vol. X X , No. 177, 
Nov.-Dee. 1935.

“ The Panhandle Bulletin,” Agr. ExP. 
Sta., Goodwell, Okla., No. 57, June 1935, 
Harley A. Daniel.

“Forty-eighth Annual Report of the 
Pennsylvania Agricultural Experiment 
Station for the Fiscal Year Ended June 
30, 1935,” A gr. Exp. Sta., State College, 
Pa., Bui. 320, July 1935, R. L. Watts, 
Director.

“Pastures, Old and New,” Agr. Ext. 
Serv., State College, Pa., Ext. Cir. 154, 
June  1934, J . B. R. Dickey.

“ Transactions of the Peninsular Horti
cultural Society, 1934,” State Board of 
A gr., Dover, Del., Vol. 24, No. 6.

“Fall Grain on Lesfedeza Sod,” Agr. 
Ext. Serv., Knoxville, Tenn., Ext. Pub. 
189, Aug. 1935.

“Alfalfa-Seed Investigations in Utah,”

A gr. Exp. Sta., Logan, Utah, Bui. 258, 
Nov. 1935, John W. Carlson.

“Oat Varietal Tests in Utah,” Agr. 
Exp. Sta., Logati, Utah, Bui. 260, Nov. 
1935, R. W. Woodward and D. C. Tin
gey.

“Barley Varietal Tests in Utah,” Agr. 
Exp. Sta., Logan, Utah, Bui. 261, Nov. 
1935, R. W. Woodward and D. C. Tin- 
gey.

“Comparative Yields of Spring Wheat 
Varieties in Utah,” A gr. Exp. Sta., Logan, 
Utah, Bui. 262, Nov. 1935, D. C. Tingey 
and R. W. Woodward.

“Relative Production' of Feed Grain 
from Spring-Grown Cereals in Utah,” 
A gr. Exp. Sta., Logan, Utah, Bui. 263, 
Nov. 1935, R. W. Woodward and D. C. 
Tin gey.

“Relief Wheat,” Agr. Exp. Sta., Logan, 
Utah, Bui. 264, Nov. 1935, D. C. Tingey 
and R. W. Woodward.

“Apple Orcharding. Winter Injuries;  
Grass Endurance;  Irrigation and Nitrate; 
Twenty-sixth to Thirtieth Year of a 14- 
Variety Orchard,” Agr. Exp. Sta., Bur
lington, Vt., Bui. 395, July 1935, M. B. 
Cummings, E. W. Jenkins, and R. G. 
Dunning.

“Department of Agriculture-lmmigra- 
tion of Virginia,” Richmond, Va., Bui. 
333, Dec. 1935.

“Report of the Chief of the Office of 
Experiment Stations, for Fiscal Year 
Ended June 30, 1935,” U. S. D. A., Wash
ington, D. C., James T . Jardine, Chief.

Economics
The “Report of the Chief of the 

Bureau of Agricultural Economics, 
1935,” portrays many impressive ser
vices this department renders. Con
cerning its functions, Chief A. G. 
Black remarks that “Not only has 
there been an increased load of special 
tasks, but the regular work of the 
Bureau— fact finding, analysis, ad
ministration in marketing, and like 
activities— has expanded.” The work 
in the field of land economics has 
served a basis for administrative 
planning of the Nation’s land re
sources, the publication explains. 
General information regarding the 
immense news-gathering agency of 
the Bureau, statistical methods ap
plied to crop and livestock enter
prises, outlook reports, crop-grading 
services, and economic research are a
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few prominent subjects comprising 
the report.

"Part-Time Farming in Connecticut, A 
Socio-Economic Study of the Lower Nau
gatuck Valley," A gr. Exp. Sta., Storrs, 
Conn., Bui. 204, July 1935, L. A . Salter, 
Jr., and H . D. Darling.

“Marketing Fruits and Vegetables in 
Connecticut, with Special Reference to the 
New Haven Market," A gr. Exp. Sta., 
Storrs, Conn., Bui. 205, Aug. 1935, George 
B. Clarke.

“Effects of Changing Economic Condi
tions on Farming in a Good Community 
in Central Indiana," Agr. Exp. Sta., La
fayette, Ind., Bui. 397, M ar. 1935, E. L. 
Butz and Lynn Robertson.

" The Agricultural and Industrial D e
mand for Corn," A gr. Exp. Sta., Ames, 
Iowa, Bui. 335, Aug. 1935, Geoffrey Shep
herd, John J . Dalton, and J . H . Buchanan.

Index Number of Iowa Farm Products 
Prices," A gr. Exp. Sta., Ames, Iowa, Bui. 
336, Sept. 1935, Gertrude M . Cox.

Every Soil Is Fertile; 
But Not for All Plants

EV E R Y  soil is fertile. But not 
for all plants. Ordinarily when 

a soil is called “fertile” or “unfer
tile,” reference is to crop plants—  
when as a matter of fact every soil 
is fertile to some plant. It  may be 
corn, grass, or strawberries. O r 
again the plant may be cactus, jack 
pine, or bulrushes.

All land is not fertile, however, as 
all land does not have soil. Before 
soil can be formed rocks must be 
broken down by weathering. The 
weathered rock is made into soil by 
living organisms. Each soil has its 
own characteristics produced by the 
action of microorganisms. Soils and 
plants develop together— each influ
encing the other.

There are thousands of soils, each

with its own characteristics developed 
with and by the native plants. In 
general, it may be said that each plant 
attempts to make soil from the 
weathered rock fertile for itself. 
Thus each soil is naturally most fer
tile for those plants most nearly like 
the plants with which it developed.

There are two ways— fundamental 
to all agriculture— to have a soil fer
tile for the crop which it is to pro
duce. M an can change a soil so that 
it will grow some particular plant. 
Or, he can choose plants adapted to 
the soil as it already exists. Those 
who favor the latter— and newer—  
method, say it will save much labor 
that might be wasted upon the 
former.

One of the “Loose Ends” 
of Agriculture Is Hay

HA Y , in spite of its importance to 
the farmer, has been referred to 

as one of the “loose ends” of agricul
ture because of the slight attention 
given its improvement in comparison 
with other important farm crops, says

E. O. Pollock, hay specialist of the 
United States Department of Agri
culture.

Losses which come from late cut
ting and improper curing are very 
real, even though not as apparent to
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the farmer who feeds his hay at home 
as to the man who makes hay a cash 
crop.

Early cut, well-cured alfalfa, for 
example, has a high percentage of 
leaves and green color. The leaves 
contain more than two-thirds of the 
protein of the entire plant. Green 
colof in hay is associated with vitamin 
A, important in animal maintenance 
and reproduction. Vitamin A content 
is greatly reduced when hay is dis
colored from rain, sun bleach, or im
proper storage.

Alfalfa leaves left in the sun at the 
Arizona experiment station for less 
than 3 hours at noon lost 20 to 33 
percent of vitamin A, compared to 
leaves cured in a ventilated, darkened 
room. Leaves lying over night lost 
75 percent. A further exposure of 
4 hours at noon the next day increased 
the loss to 84 percent. Severely 
bleached alfalfa exposed for a week 
to sun and rain lost 94 percent.

Such a prodigal waste, says M r. 
Pollock, would not be tolerated in 
many other crops.

Believe That Potash 
Acts as Anti-freeze

P O T A SH  in the soil provides an 
anti-freeze solution for the sap of 

potato vines, farmers visiting the 
Northeastern Minnesota Experiment 
Station at Duluth decided last fall.

They viewed the fertilizer experi
ments after frost had blackened most 
of the vines. But they observed that 
on those plots which had received 
potash, the vines had been untouched 
by the frost. The treated plots al
ternated with those to which no 
potash had been applied, making the 
contrast a striking one.

A number of the growers said they 
had noted the same phenomenon on 
their home fields. Some thought the 
fertilized vines had resisted the frost

on account of being heavier and 
stronger. Others suggested the pos
sibility that the potash, held in solu
tion in the sap, had acted like al
cohol in the water of an automobile 
radiator, reducing the freezing point. 
No records had been kept of the tem
perature in the potato plots during 
the night of the frost, so there is no 
means of knowing what degree of 
temperature the fertilized vines with
stood.

Mark J .  Thompson, station su
perintendent, declined to assign a 
reason for the difference, to which, 
however, he had directed attention.—  
Geo. JV. Kelley, Farm Editor, Du
luth H erald, Duluth, Minn.

Field Crop Values Down

TH E  value of field crops harvested 
in Canada during 1935, accord

ing to the third estimate of the Do
minion Bureau of Statistics, is now 
placed at $506,613,900 compared 
with the revised estimate of $549,- 
079,600 for 1934 and $453,598,000

for 1933. The decline in value in 
1935 as compared with 1934 is 
mainly accounted for by the lower 
prices of coarse grains and forage 
crops. The total area under prin
cipal field crops in 1935 is estimated 
at 56,923,960 acres compared with
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55,990,320 acres in 1934 and 58,- 
533,450 acres in 1933. Most of the 
increase in crop acreage in 1935 is 
found in fall wheat, oats, barley, fall 
rye, alfalfa and grain hay.

For all of Canada the wheat pro
duction in 1935 is now estimated at
277,339,000 bushels from 24,115,700 
acres, 1,490,000 bushels above pro
duction in 1934. The average yield 
per acre is placed at 11.5 bushels, the 
same as in the preceding year. W heat 
production in the three Prairie Prov
inces— Manitoba, Saskatchewan and

Alberta— is estimated at 259,500,000 
bushels compared with 263,800,000 
bushels in 1934. T he acreage sown 
to wheat in the Prairie Provinces 
was 23,293,000 compared with 23,-
296,000 acres in 1934.

T he total value of the 1935 wheat 
production is estimated at $169,857,- 
000 compared with $169,631,000 in 
1934, and the average price received 
by growers at the point of production 
was 61 cents per bushel, the same as 
in the preceding year.

Profit Factors in. Flue-Cured Tobacco
(From page 19)

would pay. However, we must wait 
until experiments now being con
ducted have covered a longer period 
of time before reaching a definite con
clusion.

Until recent years 50 pounds K 2O 
per acre was, in most instances, the 
maximum amount applied and was 
far above the average application. In 
the last 10 or 12 years there has been 
a tendency toward the use of heavier 
applications of potash, which may ex
plain to some extent the definite up
ward trend in the average yield per 
acre of flue-cured tqjbacco in Georgia 
for the 10-year period from 1921 to 
1930 inclusive.

In order to produce both high 
yields and good quality the potash in 
tobacco fertilizers should be derived 
from both sulphate and muriate of 
potash. Sulphate of potash as the 
sole source of potash produces a leaf 
of good burn but lacking in size and 
elasticity. Muriate of potash used 
alone as a source of potash supplies 
too much chlorine. W hile small 
quantities of chlorine are beneficial, 
large quantities produce a poor burn
ing leaf, which cures to a dull, muddy 
color.

Under limited moisture conditions 
excess chlorine may also cause a thick, 
curled, twisted type of leaf growth. 
The amount of muriate of potash that 
may be used therefore is limited by 
the chlorine content of this salt. Since 
the chlorine content of mixed tobacco 
fertilizers should be two per cent, the 
use of muriate of potash is thereby 
limited to approximately 80 pounds of 
50 per cent muriate per ton. The re
mainder of the potash may be derived 
from sulphate of potash or sulphate of 
potash-magnesia.

As previously stated, flue-cured to
bacco is grown on soils naturally low 
in fertility and must be fed artifi
cially, that is, with commercial fer
tilizers. Experiments have clearly 
shown that on such soils fertilizers 
containing only nitrogen, phosphorus, 
and potash, which constitute what is 
generally known as a complete fer
tilizer, are not sufficient for normal 
growth. In order to prevent nutri
tional deficiencies, tobacco fertilizers 
should carry other elements in avail
able forms. Among these magnesium, 
chlorine, and calcium are known to 
be important.
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Magnesia (M g O ) and chlorine 
should each be contained in tobacco 
fertilizers to the extent of two per 
cent of the total mixture. One-half 
of the former should be water soluble. 
Magnesia deficiency in the soil ex
presses itself in a chlorotic condition 
of the leaves of tobacco plants grown 
on such soils. T he quality of these 
leaves is very low. W hile the ab
sence of chlorine does not express it
self in any abnormality of growth, the 
presence of this element seems to in
crease the water-holding capacity of 
the plant and results in a more suc
culent plant of better leaf spread. In 
the absence of calcium the plant fails 
to develop normally in the terminal 
bud. I t  is therefore necessary that 
calcium be supplied to the extent of 
about six per cent of the mixed fer
tilizer. Excessive quantities of sul
phur impair quality by producing 
dark undesirable colors in the cured 
leaf, which makes it necessary to re
duce to a minimum the sulphur con
tained in the fertilizers.

Other Im portant Factors

These complicated recommenda
tions for flue-cured tobacco fertilizers 
are not caused by freakish demands 
of this particular plant, but by the 
type of soil used. No doubt other 
plants grown on the same depleted 
soils would show some symptoms of 
nutritional deficiences if these defi

ciencies were not supplied by commer
cial fertilizers.

Flue-cured tobacco is a highly spe
cialized crop, and the profit per acre 
is doubtlessly more dependent upon 
the human factor than any other crop 
grown in the United States. The 
essence of good management is time
liness and thoroughness of operation.

Tobacco should be transplanted to 
the field as soon as all danger of frost 
has disappeared. An abundance of 
strong, healthy seedlings ready for 
transplanting at this time is the most 
important point to be considered in 
getting the crop started. Late plant
ings and irregular stands due to poor 
seedlings are two common causes of 
failure to produce a profitable crop.

The methods of cultivation used 
throughout the tobacco belt vary 
somewhat, but the ridge method is 
considered the most desirable. This 
method consists mainly of forcing the 
soil toward the plant with each culti
vation, so that when cultivation is 
completed the plants will be on a high 
ridge.

The human factor plays a greater 
part in harvesting and curing than in 
any other operations connected with 
the crop. Many farmers incur losses 
every year by harvesting the crop too 
green or waiting until it is over-ripe. 
Such losses are avoidable. Curing is 
a rather complicated procedure, and 
good cures are dependent upon expe
rience and good judgment.

A Legume Program for Sandy Soils
(From page 22)

The need for potash is more evi
dent, however, on the more sandy 
soils and especially on land which has 
previously grown alfalfa thus reduc
ing the available supply of this plant 
food. An average of eight crops of 
sweet clover grown on a light, sandy 
loam in the northern part of the

lower peninsula bears out this obser
vation. This soil was not in need of 
lime and produced on the average 
1,574 pounds of dry sweet clover 
without fertilizer; 200 pounds of 
phosphate increased the hay yield to 
1,850 pounds. When the need for 
potash was partially supplied by ap



plication of 50 pounds of muriate of 
potash, in addition to the phosphate, 
the yield jumped to 2,433 pounds. 
Further additions of potash fertilizer 
to make the actual potash applied 25
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per cent more than the actual phos
phoric acid used resulted in 2,753 
pounds of hay, while increasing the 
potash to virtually double the phos
phoric acid shoved the hay yield to 
3,200 pounds. Experimental results 
of this kind have induced us to recom
mend fertilizers such as 0-10-20 and 
0-8-24 for alfalfa on the lighter sandy 
loam soils of the state.

Failing to realize how profitably 
alfalfa and clover respond to applica
tion of the right kind of fertilizer, 
many farmers seed these crops with
out addition of commercial plant 
food. This oversight may be rem
edied to a considerable extent, though 
not wholly, by top-dressing the estab
lished stand with fertilizer. T h at 
such a use of fertilizer is highly ad
visable is evident from results ob
tained on a good sandy loam soil in 
central Kalamazoo County. The 
alfalfa stand was established on limed 
soil. T he plot receiving phosphate 
without potash yielded 2,840 pounds 
of hay the first cutting and 1,040

pounds the second. W hen potash and 
phosphoric acid were added in equal 
proportions, the first cutting of hay 
jumped to 4,640 pounds with an 
1,800-pound second cutting. Dry
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weather decreased the second cutting 
very decidedly in this field trial. The 
fact that phosphate without potash is 
an unsafe fertilizer for alfalfa on soils 
of this type is brought out by the fact 
that the second cutting was much 
better on the unfertilized land than 
on that receiving phosphate alone.

M anure Inadequate

The high potash content of manure 
might suggest it as a suitable fertilizer 
for legumes on sandy loam soils. This 
reasoning has not been found sound, 
however, since manure contains as 
much nitrogen as potash and inocu
lated legumes are able to take their 
nitrogen from the soil air. In fact 
one of the reasons why legumes are 
grown is because of their nitrogen- 
fixing ability through the action of 
the bacteria living in the nodules on 
their roots. WTien supplied with ni
trogen by application of manure, the 
bacteria are not so active in taking 
nitrogen from the air and hence the

Sweet clover on sandy loam soil well supplied with lime. Left, fertilized with potash. Right, no fertilizer. 
Ample potash is essential for satisfactory growth of legumes on the sandy soils of Michigan.
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full value of growing the leguminous 
crop is not realized. Furthermore if 
properly fertilized with potash and 
phosphate, our experience shows that 
the alfalfa will make just as good a 
growth as if the fertilizer contained 
nitrogen.

This finding points out that the 
manure can be used to better advan
tage for grain crops, which must take 
all their nutrients from the soil. It

Quality Celery
(From

M r. Takeda has recently con
structed three new greenhouses in 
which celery and other transplants 
are grown. Transplanting of celery 
is started in March and continues to 
August. This makes a harvesting 
season from June to December. Be
fore setting the celery plants, an ap-

Loadng a car of celery at San Jose Celery Distrib
utors.

is not recommended therefore that 
manure or commercial nitrogen fer
tilizer be used for alfalfa. The sandy 
soil farmer, however, who has discov
ered that legumes are the key to a 
fertility-maintaining and successful 
management program on such soils, 
and he certainly will find this out if 
he tries the legume system, should not 
fail to use fertilizer containing ample 
potash.

Finds A Market
page 13)

plication of manure is worked into 
the surface soil of the field. Slightly 
raised beds which are wide enough to 
carry two rows of celery are then 
ridged up.

After setting the plants, an appli
cation of fish meal is distributed be
tween the beds. Later on when 
growth of the plants is well started, 
chemical fertilizer is applied between 
the beds at the rate of 3,000 pounds 
per acre. This fertilizer is a mixture 
prepared according to M r. Takeda’s 
own ideas and includes generous 
amounts of potash, the total potash 
used in his fertilizing operations be
ing from 20 to 40 tons each year.

Yields of celery obtained on this 
farm have been very satisfactory, the 
Golden tall type producing from 550 
to 700 half crates per acre and the 
Utah type 800 to 1,000 pony crates 
per acre.

M r. Takeda has made very careful 
observations on the effects of potash 
on his celery crop. He has found 
that land may be cropped intensively 
to celery for two years without pot
ash, but after that quality begins to 
decline seriously. Then potash ap
plications become very necessary and 
have a great effect on keeping quality.
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Fertilizing with potash has enabled 
the celery to withstand two months 
of cold storage in excellent condition, 
whereas one month of cold storage is 
the usual limit. Observations on how 
the celery keeps in cold storage def
initely indicate to M r. Takeda the 
extent of quality troubles and the 
need for potash.

Analyses of the celery crop seem 
to justify the important place ac
corded to potash fertilizer, since these 
show that this crop requires three 
times as much potash as nitrogen and 
four times as much potash as phos
phoric acid.

The quality of even the large outer

stalks of celery grown on this farm 
is remarkably fine. These are not 
“punky” and “stringy,” but for their 
full length are solid and crisp and 
nearly as tender as the heart.

M r. Takeda’s celery business has 
developed so satisfactorily that he has 
his own packing concern, known as 
San Jose Celery Distributors. Celery 
is shipped in car lots to all parts of 
the country, the chief market, how
ever, being in the East. This celery 
has commanded a premium of 25^ 
to 50$f per create at shipping point, 
another proof that the quality effects 
of potash create a market which 
brings returns in real money.

The Inquiring Mind
(From page 15)

ments were made whereby he could 
also continue as Plant Commissioner 
for the State Plant Board.

As the principal enforcement officer 
in the execution of the revised Florida 
Plant Act, D r. Newell had full 
charge of the joint federal and state 
eradication effort directed toward the 
Mediterranean fruit fly. W hile the 
activities in the warfare on this pest 
were regulatory in nature and hence 
fell within the province of the Plant 
Board, other divisions of the College 
of Agriculture contributed personnel 
and cooperated in several lines. Head
quarters were established at Orlando, 
by state and federal specialists, under 
the direction of D r. Newell.

Discovery of the Mediterranean 
fruit fly in Florida took place during 
April 1929. Quarantine prohibiting 
the movement of many grove, garden, 
and field products became effective 
on May 1. Modifications and amend
ments to the original quarantine were 
made at various times during the fol
lowing year, until it became evident 
that the danger of spreading no 
longer existed, and the embargo was

lifted in November 1930. A period 
of only 18 months was required to 
completely rid the state of the insect, 
and no cases of reinfestation have 
been found, although properties on 
which susceptible fruits and vege
tables are raised have been inspected 
every few months.

Capacity of the fruit fly for rap
idly multiplying and spreading is 
shown by the fact that in the area 
known to be free from the pest but 
a few months before, between April 
6 and 30, 1929, infection was found 
on 364 properties in 51 separate lo
calities of 11 counties. Limits of the 
territory affected were well deter
mined by the middle of the following 
July, and after the following Au
gust no further expansion occurred. 
A grand* total of 1,002 properties, 
distributed over 20 counties, was 
found to be infested. W ithin the 
boundaries of the section where eradi
cation methods were applied, con
taining between 15,000 and 16,000 
square miles and approximately 10,- 
000,000 acres, were located some
120,000 acres of citrus groves and
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about 160,000 acres of other host 
fruits and susceptible vegetables. In
terspersed were vast acreages of un
improved lands, marshes, and swamps, 
with .considerable wild growth attrac
tive to the pest. Natural barriers to 
the spread in a degree were supplied 
by the intervening terrain between 
the lands under cultivation, as this 
species of fruit fly seldom travels by 
its own power over long distances.

E radicated  Fruit Fly

Funds expended in the eradication 
of the Mediterranean fruit fly from 
Florida amounted to $6,858,636.92, 
as of December 31, 1930. T o  appre
ciate the magnitude of the work of 
D r. Newell and his associates, it is 
only necessary to quote a few of the 
totals. M an power in labor em
ployed reached a maximum average 
of 5,647 in August 1929. Field in
spectors at one time numbered as 
high as 750. Research and adminis
trative personnel fluctuated with the 
demands of the situation and the de
velopments of the outside operations. 
Equipment of a mechanical character 
utilized in the undertaking included 
187 trucks, 92 tractors, 60 sprayers, 
30 stubble shredders, and 19 trailers. 
District and county headquarters 
were established as needed. Growers’ 
organizations and civic .bodies ren
dered helpful cooperation in keeping 
the public informed as to the prog
ress of the effort.

Sentiment in favor of the program 
was practically unanimous in the be
ginning. As the necessary restric
tions caused inconvenience in in
creasing volume, dissatisfaction de
veloped. Politicians took advantage 
of the growing unrest to attempt its 
capitalization for ulterior purposes. 
Interests seeking to overthrow the gov
ernment structure insinuated them
selves into the agitation. Complaints 
and protests grew so pronounced that 
a sub-committee of the lower house 
in the United States Congress held

hearings at Orlando. Testimony 
presented, therein wholly failed to sup
ply evidence of improper procedure. 
Appropriations of federal money 
thereafter authorized on the recom
mendation of this sub-committee were 
in excess  ̂of $3,200,000.

In  all the activities, D r. Newell 
was definitely on the flring line and 
frequently the victim of shots from 
snipers. In the midst of the most 
strenuous period, he became seriously 
ill and retarded his recovery by atten
tion to important essentials from the 
sickbed. Winning of the fight brought 
D r. Newell the plaudits of the plant 
pest authorities in all civilized coun
tries, and the years since elapsed have 
given him an even firmer hold on the 
esteem and respect of intelligent
Florida people.

Wilmon Newell is essentially an 
eradicator. He believes in eradicat
ing pests before they become wide
spread and cannot be wiped out,
rather than waiting until they will
have to be controlled with consequent 
annual expense and trouble to the 
farmer and grower. His principal ac
complishments have been the eradica
tion of the citrus canker and the
Mediterranean fruit fly; and we be
lieve that this latter project, in which 
the pest was completely and success
fully destroyed, is the only case on 
record of the eradication of a major 
insect pest from any area in the world.

Found Weevil Control

Another noteworthy accomplish
ment of D r. Newell’s is the inaugu
ration of the practice of thick spacing 
cotton to avoid boll-weevil damage. 
Formerly cotton was chopped to three 
or four feet in the row and allowed 
to grow into large stocks. The stalks 
bloomed for a long time, and when 
final check was made, the yield was 
good. . However, when the boll- 
weevil arrived in destructive numbers 
some 20 years ago, this pest destroyed 
the late crop and reduced the yield.
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D r. Newell observed that boll- 
weevils did not become numerous 
early in the season. Consequently, 
he devised and recommended the prac
tice, now universally followed in cot
ton fields of the United States, of 
leaving the cotton thick in the row 
and planting the rows close together. 
In this way a much larger number of 
stalks is grown. They do not grow 
as tall as under the former method, 
but they set more early (low ) bolls, 
and good yields are obtained in spite 
of the boll-weevil. T he pest can only 
take the blossoms and squares on the 
upper half of the stalks.

In connection with the cotton boll- 
weevil, D r. Newell was the first to 
prove that this pest can be success
fully and profitably poisoned. W hile 
secretary of the Louisiana Crop Pest 
Commission he did this, and he was 
the first to prepare successfully a 
powdered form of lead arsenate, 
which was the first poison used with 
profit against the boll-weevil. Later 
this was followed by the development 
of calcium arsenate in powdered 
form, and the calcium arsenate then 
came into general use in weevil 
poisoning.

Develops Tung Oil

D r. Newell, in addition to all these 
other accomplishments, has had a 
great deal to do with the tung-oil in
dustry in the United States. Seeds 
of this tree were sent to the Florida 
Experiment Station in 1912 and were 
planted on the station grounds, where 
they grew and thrived probably bet
ter than anywhere else in this coun
try. After D r. Newell become direc
tor in 1921, this tree came into com
mercial development and is now suc
cessfully grown entirely around the 
G ulf Coast as a direct result of the 
Florida developments.

During all these busy years Doctor 
Newell has been honored at various 
times by organizations of which he is 
a member He was president of the

Association of Economic Entomol
ogists in 1920; president of the Asso
ciation of Southern Agricultural 
W orkers in 1929-1930; president of 
the Gainesville Rotary Club in 1920- 
1921; is a fellow of the A. A. A. S .; 
member of Kappa Sigma, Alpha Zeta, 
Phi Kappa Psi, Gamma Sigma, and 
of the Masonic Shrine.

Beekeeping Hobby

W e do not know his hobbies, but 
think we have accidentally discovered 
one in connection with another of his 
accomplishments. W ilmon Newell is 
rightfully credited with the initiation 
of the practice now generally fol
lowed in eradicating American foul- 
brood in apiaries. Here again he 
eradicates rather than treats. His 
inspectors burned all infected mate
rial the day they discovered it and 
then buried the ashes in a pit. His 
fight against foulbrood brought down 
on his head the wrath of the bee
keepers, but he got results. Today 
Florida enjoys the distinction of being 
freer from foulbrood than perhaps 
any State in the Union, and other 
states are using the method of burn
ing on the spot.

And now for the discovered hobby! 
In “Gleanings in Bee Culture,” pub
lished in Medina, Ohio, in December 
1934, E . R . Root says, “D r. Newell’s 
rise in the scientific world has been 
remarkable if not spectacular. In the 
language of the late Theodore Roose
velt, he is one of the ‘useful men’ who 
has left his impress not only upon the 
State of Florida, but all over the 
United States. W hile D r. Newell 
was connected with the Wooster E x 
periment Station from 1899 to 1902, 
he made one or two calls in Medina. 
Modest then as he is now, little did 
I  think that this mere stripling of a 
boy, but six feet and some, would 
come to be one of the great entomol
ogists and benefactors of the country. 
D r. Newell was not only a practical 
beekeeper, but he did some research
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work in the Dzierson theory, in 
drones, and parthenogenesis. Does 
he have bees now? No, but his heart 
is in beekeeping, and some day he 
hopes to keep bees again.”

But despite whatever outside inter
ests D r. Newell may have, he has 
never allowed himself to be drawn 
away from the varied and many great

duties placed before him. By co
ordinating all interests, he has accom
plished more, and with keener and 
more impartial results, as manifest in 
each milestone that marks his jour
ney of progress. For these reasons 
it is obvious why “The Inquiring 
M ind” has sought out Wilmon 
Newell for recognition.

Virginia Tobacco Needs Potash
{From  page 12)

Fertilizers f o r  d ark  tobacco (sun-cured 
a n d  shipping):

Use 10 per cent available phos
phoric acid, 3 per cent nitrogen, and 
4 to 6 per cent potash. Where 
manure is used in the rotation, 4  per 
cent potash in a 600-pound applica
tion of a 3-10-4 is usually sufficient.

Amount: Use 600 to 1,000 pounds 
per acre in the drill, thoroughly mixed 
with the soil about 10 days prior to 
transplanting.

It  is hard to over-emphasize the im
portance of potash in producing qual
ity tobacco. Technical Bulletin No. 
12, United States Department of 
Agriculture, prepared by E. G. Moss 
et al., says, “Potash, the last constit
uent usually expressed in the ferti-

Chlorine damage ia easily recognized here.

lizer formula, is possibly the most 
important ingredient of the fertilizer 
mixture for tobacco when quality is 
to be considered. . . . Under field 
conditions the growing plant always 
shows a characteristic, more or less ab
normal type of growth when this par
ticular fertilizer constituent is de
ficient in the soil and not supplied in 
the fertilizer. The plant is smaller 
in size in most cases. The leaves are 
puckered and rough and show consid
erable mottling of a light-yellow 
color. The mottling begins at the tip 
of the leaf and is often followed by 
the appearance of small centers or 
specks of dead tissue. These specks 
later enlarge and coalesce, forming 
large dead areas around the margins 
and between the veins of the leaves.” 

Moss says further, “It  is known 
that potash in some way aids in main
taining the general vigor of the plant. 
On those plots which were fertilized 
with a mixture carrying heavy rates 
of ammonia with little or no potash 
the various leaf-spot troubles have 
been more prevalent, causing serious 
damage; but with more potash added 
to the fertilizer there has been much 
less damage from leaf spot.”

Potash not only contributes to the 
yield and aids in checking disease but 
also adds to tobacco that silkiness, 
elasticity, and fineness of texture es
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Note the rough, crinkled leaves and dead areas of the plant on the right which received no potash. These
are typical potash-starvation symptoms.

sential to quality and high market 
value.

In conclusion the writer wishes to 
offer the following brief summary of 
what he has tried to say:

1. Since Colonial days Virginia’s 
tobacco fields have shifted from flat 
Tidewater to the rolling Piedmont 
fields, where drainage was good, and 
excellent soils, rich in potash and 
other essential plant nutrients for 
tobacco, were plentiful.

2. T h e farmer’s desire to continue 
to grow quality tobacco on his old 
farm and old fields has necessitated 
experimental work to help solve the 
problem.

3. Based on these experiments in 
Virginia, the writer has drawn the 
following conclusions relating to fer
tilizers for flue-cured tobacco.

(a ) Ample quantity of a balanced 
plant food is essential for pro
ducing large yields of quality 
tobacco.

(b) Applications of 8 and 12 per 
cent potash or above those in 
common usage seem safe and 
profitable.

(c )  Through medium high top
ping and fairly close spacing 
large yields of quality leaf can 
be obtained, provided more 
nitrogen is supplied and am
ple potash is included in the 
fertilizer.

(d) On sandy soils increased yields 
and values resulted from ap
plying one-half of the total ni
trogen and potash before trans
planting and the .remainder 
approximately three weeks 
after transplanting time, as a 
side-dressing.

4. In passing, the writer wishes to 
mention a phase of the tobacco in
dustry equally as important as suc
cessful production, that of marketing. 
T h  is phase, due to the antiquated sys
tem used today, is also sadly in need 
of research. May some of our coun
try’s best brains help us in perfect
ing a marketing system by which 
choice tobacco will bring a choice 
price, and common leaf a common 
price, and the same prices prevail for 
the same quality leaf at least through
out one short marketing season. This
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would help to avoid the mad rush on 
our auction markets during October 
and November for the so-called 
“High Dollar” for mysterious classes 
of tobacco which, under the present 
lack of standard grades, no farmer 
knows.

Through aid of the best that scien
tific research can offer, Virginia will 
continue to hold among tobacco- 
growing areas that position of dis
tinction which she acquired as the 
“Birthplace of the American Tobacco 
Industry.”

Two Bolls Where One Grew Before
( From page 17)

Soil and climatic conditions are so 
variable in our cotton belt that it is 
impossible to develop varieties adapted 
to all sections. However, some va
rieties such as Stoneville, Delta, Pine 
Land, and H alf and H alf are widely 
adapted. Cottons that are early 
blooming and have short periods from 
bloom to mature boll, such as those 
just mentioned, and also Rucker, 
Cook, Acala, Mexican Big Boll, and 
Trice, are well adapted to the north
ern half of the cotton belt.

Cotton wilt is very destructive on 
many soils of the sandy lands of the 
lower South, and here wilt resistant 
cottons such as Dixie Triumph, Cook, 
Toole, and Clevewilt make the high
est yields. Mississippi planters spe
cialize in long cotton like Misdel, 
Express, and W ilds. Texas condi
tions are different from those of the 
rest of the belt, as the big-boiled and

high-lint-percentage varieties, such as 
Mebane, Lonestar, Kasch, and Row- 
den which are well adapted to the 
semi-arid Texas climate, do not do 
well east of the Mississippi.

T he late D r. Seaman Knapp said 
many years ago that the use of mod
ern farm machinery offered the great
est opportunity for cotton farmers to 
increase their incomes. Growers in 
some sections are using multiple-mule 
and motor-powered implements, but 
thousands still use one-mule imple
ments. The enormous waste of time 
and man labor as a result of primitive 
cultural practices is one of the rea
sons cotton growers as a group have 
the lowest standard of living of any 
in this country. The advent of the 
mechanical cotton picker may force 
thousands to become mechanically 
minded, but the change is sure to 
prove painful to many agrarians.

Southeastern farmers depend largely on high acre yields, resulting from liberal use of fertilisers, to lower
growing costs.
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(From  page 6 )

First-class mail remains, on the 
face of it anyhow, the highest form 
of communication. “T o  communi
cate” originally meant to write per
sonal notes. A ll the rest of this clut
ter of communication with which we 
are surrounded and submerged sprang 
from the cradle of letter writing.

I  S E E  many signs which remind 
me, “Don’t write— Telegraph!” 

But I pay about as much attention to 
that as I  do to the other sign, “Say it 
with flowers.” M y wife of course 
would be very much concerned about 
my health or mental state if I  did 
either in her case. She usually is con
tent to get my familiar scrawl on 
some grubby hotel letterhead, done 
at the day’s end by a murky twenty- 
watt globe; and she would no longer 
upbraid me if certain tiny crosses 
were not found at the signature, a 
mild form of asininity which has 
fallen into disuse.

Tons of mail matter are carried to 
every pound transported when the 
nation was new. Y et I  actually be
lieve that the letters average much 
shorter and are less informative of 
detail than the ones produced by 
those prodigious writers of the quill- 
pen era, and the coming of the 
stenographer and the dictaphone have 
made many of us downright lazy in 
our personal communication. One 
has only to see the private papers of 
Washington to sense the value put 
upon writing when the fingers fash
ioned every dot and line.

Cheap postage, plentitude of mate
rials, mechanical devices, and the 
speed and frequency of the mails 
make us forgetful and indifferent to 
the attempts of the pioneers to keep 
in touch with each other and the old 
homeland as they scouted, surveyed, 
and settled the frontier. Reminders

of how precious communication ap
peared to them may help us to make 
better use of the enormous facilities 
we have today. In those days we 
didn’t hear so many urgings to “write 
home to mother” ; they risked their 
lives to maintain the overland mail. 
T he “wandering boys” of those times 
at least had an alibi for silence. 
Every drug store as a sub-post-office, 
and two telegraph boys to every block 
were then unknown.

E  smile with tolerance as we 
read history. W e say how 

horrid and provincial and blind to 
facts were the Westerners who fought 
the Mormons. W e stand aghast at the 
cleavage between the North and the 
South during the forties, fifties, and 
sixties; saying that isolation, rural 
deprivation, crude communications, 
and unacquaintance with each other 
caused the prejudice and bitterness 
of those desolate days. W e grin at 
the untidy and unbecoming dress of 
the folks who separated themselves 
from the cultured sections, and decry 
their careless civic conditions. In 
summation, we lay it all to bad opin
ion fostered by little communication 
or none at all.

MO D E R N  communication sys
tems spread the news of the 

W orld W ar in vivid detail and piled 
up ample evidence of the sorrow, ruin, 
debt, and havoc which it was destined 
to bring in Europe and America. No 
pains were spared to acquaint us with 
its hofrors by photo, film, and story. 
Communication is even better today 
than then, yet it has not spared us 
the experience of another broil in for
eign parts or prevented greed from 
speculating on the frenzy and mad
ness of the hour.

Every morning’s dispatch lists
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fresh roadside casualties, and we hear 
the police sirens on short wave shriek
ing their way to the scene of some 
motor murder, while the daily table 
of auto tragedies brings the annual 
total to greater volume of needless 
sacrifice than the three-days’ battle of 
Gettysburg and the slaughter at An- 
tietam combined. All we do about 
it is to read the advertisements and 
phone our advance order to the 
garage for a new model with more 
git and gumption.

News-hawks and camera men risk 
their lives to fetch us all there is to 
know about the preventable disasters 
due to laxity in some civic or con
struction duty; we have most excel
lent means of reporting and promptly 
salvaging losses at sea. W e are a 
great people to hold sensational post
mortem on those regrettable affairs, 
and then turn it over to some poli
tician to remedy, if the taxpayers will 
stand for it later on. W e are famous 
barn-door lockers when the nags are 
gone.

IN those days when communication 
was not so full and frank, we 

fellows slyly sneaked off to our 
rendezvous with pink barber-shop 
magazines replete with naughty art 
or perused tabooed yams of nefarious 
highwaymen. Today they dish it up 
for us on calendared gloss paper and 
moronize us with reams of it on Sun
day mornings in the syndicates.

It  is idle for us to blame these 
conditions on organs of public infor
mation. T h at is equally silly with 
the belief that rapid communication 
has rid us of the provincialism and 
cleavage which we noticed with such 
concern as a canker on progress dur
ing pioneer times.

Not that we cannot hold agencies 
of communication responsible in many 
flagrant instances for causing abuse 
of power to go unchecked or laxity to 
go unnoticed. But one would natu
rally imagine that the growth of uni

versal education, taste, and quick 
communication might breed a sounder 
sort of information system on which 
our feeble opinions might be based.

1 H A V E hopes that it will. It  will 
when we divorce profit as the 

principal motive from the art of com
munication— and I mean greedy pro
pensities, not legitimate business pride. 
I t  will when we give free play to all 
sides of any question, even in schools. 
I t  will when we inaugurate a thor
ough training for our workers in the 
communicative arts, requiring ethical 
standards, certificates of capability 
and honesty, the vision of the true 
scientist, and the fine quality of open- 
mindedness which science maintains.

Then we will not have liars draw
ing cartoons for some upstairs tycoon 
who is willing to distort and pervert 
facts to influence votes or arouse 
prejudice. Then we will have wire
less as pure as the air over a moun
tain top and just as clean and stim
ulating.

But why be so idealistic, so pedan
tic, and so impractical? Are we not 
getting our mud-guards reinforced 
and our ears well muffled against the 
bombasts of the 1936 campaign? 
Haven’t we already made our mental 
crosses on the little ballots, so that 
all these fireworks and garbage toss
ing will be only a job for the street- 
cleaners? A little “kidding” won’t 
get our goat!

So let’s subscribe again, buy a new 
set of tubes, and hunt for some as
bestos stationery. I t ’s not quite re
form time yet. A  man can’t reform 
until he’s recovered! Meanwhile, 
stand by! In the long run cogita
tion, not communication, will clear 
the way.

Wise Guy (boarding a street c a r ) : 
“W ell, Noah, is the ark full?”

Conductor: “Nope, we need one
more jackass, come on in.”
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(Chin m u'
A  UAM ERICAN!

“America is a queer country,” re
marked the English visitor. “You 
put whiskey into a drink to make it 
strong, water to make it weak, lemon 
to make it sour, and sugar to make it 
sweet. Then you say, ‘Here’s to you,’ 
and drink it yourself.”

“W as it a necking party?”
“W as it! Before it started the 

hostess announced, ‘Everybody chews 
his own partner.’ ”

One fellow who still lives on the 
fat of the land is the girdle manu
facturer.

Youth: “W hat do you repair 
these shoes with?”

Cobbler: “Hide.”
Youth: “W hy should I hide?” « 
Cobbler: “Hide, hide. Cow’s

outside.”
Youth: “Let her come in. I ’m 

not afraid.”

BENEDICTION
A preacher walked into a saloon, 

ordered milk and by mistake was 
served a milk punch.

After drinking it, the holy man 
lifted his eyes to heaven and was 
heard to say: “Oh, Lord, what a
cow!”

INTRINSIC VA LU E
“W hy does a woman say she’s been 

shopping when she hasn’t bought a 
thing?”

“W hy does a man say he’s been 
fishing when he hasn’t caught any
thing?”

Then there was the Scotchman 
who received a pair of spats for 
Christmas and sent them out to be 
half-soled.

M rs. Brookline: “I understand
the Eskimos are very keen domino 
players, and sometimes bet heavily, 
even putting up their wives and losing 
them.”

M r. Brookline: “W ell, I ’ll bet
there are a lot of good losers among 
the Eskimos.”

Tommy: “Dad, what’s a para
dox?”

Dad: “I don’t know the word,
son, but I ’d say it was two physi
cians.”

A girl recently was absent from 
home for a couple of days, and her 
mother was much concerned, but 
everything was all right when the lass 
returned with a Gideon Bible under 
her arm.

RECO UN T
Judge: “How many children do

you have, Mirandy?”
Mirandy:' “W ell, Judge, I  has 

two by my first husband, one by my 
last husband, and then I has two of 
my own.”
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Aerial view of hoist and grinding plant at the U. S. Potash Company's mine near Carlsbad, N. M.

BETTER CROPS WITH POTASH
Every pound of Potash that goes 
into the soil to enrich  our agricul
tural products helps to raise our 
standards of health for it is a sim
ple truth that there is a  definite 
relation between health and soil 
fertilization . L an d s adequately  
fertilized with the proper fertil

izer produce foods w hich build 
an d  m a in ta in  h ea lth y  b od ies. 
Cotton, tobacco, corn , wheat and  
p otato  crop s a re  b en efited  by  
Potash. Fruits and vegetables are  
richer in food value and tend to  
keep better because of this im por
tant plant food.

MURIATE OF POTASH
50%  a n d  62H%

MANURE SALTS
Approxim ately 30%  K 2O

UNITED STATES P O T A S H  C O M P A N Y ,  INC.

342 Madison Avenue New York, N. Y.
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A  F T E R  four years of careful 

planning, construction and thorough 

experimentation, the Potash Com

pany of America is gratified to an

nounce the completion of its refinery 

—and its commercial production of 

muriate of potash which retains that 

distinctive, rich, red color of the nat

ural manure salts because of an ex

clusive refining process originated by 

this company’s engineers.

Printed in U. S. A.
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Jeff says, 1936  
will b r in g -----

Richer D irt

WE have no difficulty getting more and richer dirt into our 
novels, pulp magazines, and dramas, but the job of obtaining 

a higher assay of pep and organic matter into our land (where it 
belongs) seems to require an act of Congress and the sacrifice of 
several articles of the Constitution.

Now, during the preliminary bouts, 
both political parties have agreed that 
first-class dirt is essential to success 
in 1936 on any agricultural front. 
Party leaders on all fronts are not 
averse. I hasten to explain that I 
refer to dirt in the sense of "soil” or 
geological residues. It is a manifesta
tion of the return to simple funda
mentals.

We have long heard the plea from 
classrooms and scientific sources that 
"the soil is the basis of agricultural

regeneration,” but nobody paid much 
heed to it when they laid the forms 
and poured the concrete of former 
party platforms. Mostly, they used 
gravel and sand to make up the "mud” 
for the political mix, so it would throw 
good. But everybody concedes that 
you can’t grow crops or ideas on 
either. The former is too coarse, and 
the latter is better for glass-making 
than grass-making. But after the re
cent judicial fiat, they demanded some
thing else to try at. And if you are
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looking for something reliable to stand 
on, earth is the natural consequence.

To date, the only criticism of soil 
as the catchword for 1936 comes from 
a solon who thinks it will not catch 
votes quite as neatly as "higher farm 
prices” might; but those with a livid 
eye glued to the consumers’ gallery 
are inclined to feel that soil is relatively 
harmless compared to the buzz-saw of 
sky-high sausage and de luxe board 
bills. They shy away from tacking 
higher incomes on the R. F. D. right 
to the grocery bills of the proletariat.' 
They claim with pretty good sense 
that it was bad psychology and maybe 
a durn-sight worse politics. So the 
soil inherits the limelight.

The court crimped the farm pro
gram on general welfare and federal 
authority angles. Here the good old 
soil returns to its heritage. Few will 
deny that plenty of fresh dirt con
nects every state in the Union as one 
"indivisible entity,” and/or holds us 
together as a nation. It  was there 
before the rivers and lakes, and ex
pects to remain there when they dry 
up, as Kansas can testify.

Soil is far safer to adopt as a bond 
of common necessity than water, be
cause many of us get along very well 
without any water, and you can’t bet 
on water anyhow like you can on good, 
old reliable hard-pan or shale.

AS a constitutional bulwark, hunt 
me up anything harder than my 

garden after a drought, or anything 
more tenacious than the South Dakota 
gumbo. Furthermore, it can be proved 
that half of the surface soil of western 
Iowa used to be at home somewhere 
in wind-blown Nebraska, while the old 
Mississippi takes tons of Lake State 
granules to Louisiana and beyond. 
This again clinches the interstate com
merce clause on the side of the Salva
tionists.

So probably the best the scuttled 
mariners can do is to leave the old 
hulk and get aboard the flagship Soil 
Saver, run by Cap Bennett, limber up

the guns, and get going. O f course, 
I presume that his first concern is that 
the new crew might go in for con
versation rather than conservation. I 
suspect that the admiral is also rather 
worried over the extra supercargo he 
may have to adopt. He hadn’t sent 
out any life boats to collect the do
mestic allotment sailors when this was 
penned. But like all able navigators, 
he has to wait for orders.

/1| 'HEN  again, it might be better not 
to overload the soil barge in its 

dredging operations. The barkantine 
Resettlement is a new ship which has 
not come near the shoals yet or spent 
much time flirting with the sirens. The 
difference between soil conservation 
programs and those of resettlement is 
chiefly that the former tries to keep 
land from moving, while the latter 
wants to help farmers to keep moving. 
(Personally, I opine that we have some 
land and some would-be farmers which 
could be moved right off the hemi
sphere without much loss.)

Speaking of moving reminds me of 
a new farm plan hatched by a city 
friend of mine who once drove into 
the country for some fresh air. W ith
out long prejudice or agrarian affilia
tions, he faced the problem more 
freely than most of us. I t  was plain 
to him what should be done. I think 
he wrote his congressman about it, and 
I anticipate seeing it spread' out on the 
dull pages of the Record one of these 
days. His hunch was to send half of 
the southern cotton planters north to 
milk cows where the lactic juice 
freezes solid before it hits the pail, 
and then send the northern dairymen 
to Alabama to hold down the surplus 
adjacent to the gins. After a year or 
so of this mutual exchange, each fac
tion would return home to manage 
what’s left, wiser in geography and 
more content with native conditions. 
"Give them non-transferable trans
portation benefits instead of cash,” my 
friend concluded, "and the rush of
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business will solve the bus and rail- ‘ 
road problem at the same time.”

Over in England when a reorganiza
tion committee deliberates on a farm 
problem, they are very frank about 
calling the result of their cogitations 
a "scheme.” They have hops schemes, 
potato schemes, milk schemes, and 
chicken schemes, and every one of 
them thus far has survived our more 
dignified "programs.” It may not be

that our plans were of a kind to court 
disaster, although they met disaster 
in the courts. Yet most of us agree 
that there are some inherent factors 
in our economy these days which pre
sent even stiffer obstacles to success 
than the courts.

We can’t amend ourselves out of 
peculiar situations by a few wordy 
law documents, even if they bear the 
seal of the highest tribunal. At least 
two variable and vexing things inter
vene to mar the perfect outcome—  
weather and human perversity. A ve
hemently versatile vocabulary is our 
only saving grace when coping with 
them, although they may be a bless
ing in disguise, as we shall mention 
later.

Arriving finally at my text, it is 
simply that our major trouble is to 
make known efficiency safe fo r  agri
cultural practice. Apply it to the new 
substitute farm program, and then see

if I care whether you discredit my 
brief or not. It  won’t make much 
difference anyhow, for I intend to root 
for soil salvation all through the re
vival, whether there are any cash 
converts or not. Coming as I do from 
a farm where you either got your 
pants lined with sandburrs or your 
boots caked with muck, I am for ap
plying everything in the w. k. "fe r
tilizer triangle,” and plowing under 
everything that won’t get us cost of 
perspiration. Then, in a pinch, if all 
else fails, they can set up a synthetic 
food factory in every Ford salesroom 
and thus save us plenty of conven
tions, calculations, compound interest, 
and muscle grunts.

But to resume where I disconnected: 
Perhaps I state the case too simply by 
saying that we face the challenge of 
making agriculture a safe field for 
practices which we have proven to be 
worthy of wholesale adoption. That’s 
the direction we took when the ex
periment stations were started, and 
again later, when our extension forces 
took those laboratory seeds out to 
broadcast among the "heather and the 
heathen.” I t ’s not new. I t ’s old stuff 
— to the minority. The minority, I 
mean, who profited by these lessons—  
the fellows who came to winter short 
courses with chilblains and frosted 
beaks, and endured long lectures for 
the soil’s sake, and their own success.

A S long as we faced unlimited world 
trade and overseas export, effi

ciency had a chance. The minority who 
used better farm management systems 
were the husky "specimen patients” 
exhibited with modest pride by the 
college clinics in agricultural progress. 
They found that it paid to be pushers 
and comers. Knowledge was power 
indeed!

But now we have gradually in
creased the efficiency of this minority 
so that they are doing the major share 
of food production at whatever 
"profit” there is left. Meanwhile, our 

(Turn to page 44)



Typical soybean plants grown on the fertility plots of the Delaware Agricultural Experiment
Station.

Soybean Trends
By Geo. L. Schuster

Agronomist, University of Delaware

SOYBEANS, a crop introduced from 
the Orient, are now one of the 

major crops in the eastern United 
States. There were not more than 
eight varieties grown in the United 
States prior to 1898. Since then more 
than 1,000 selections and varieties 
have been tested, and about 50 va
rieties are listed by seedsmen. Ap
proximately 3,500,000 acres are seeded 
annually, at the present time, of which
2,250,000 acres are utilized for hay 
and 1,250,000 acres are harvested for 
seed. The area harvested for seed 
produces almost 19,000,000 bushels.

This crop, first introduced as a curi

osity and later grown as a soil im
prover and forage crop, is now utilized 
in the manufacturing field. About 
one fourth of the soybean seed now 
harvested, yielding approximately 15,- 
000,000 pounds of oil annually, enters 
manufacturing channels. The prod
ucts manufactured from soybean oil 
and meal are numerous— too numerous 
to mention here. Let it suffice to say 
that the soybean has passed through 
the curiosity and experimental stage 
of adaptation to American agriculture 
and has now become one of our im
portant cash crops for the farmer in 
the eastern United States.

6
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When a farm crop passes from the 
role of a green manure crop or a 
forage crop to that of a cash crop, 
it usually means that at least a part 
of the crop is removed from the soil 
and never finds its way back unless it 
is by the way of manurial applications 
or a return of the straw to the land 
where the seed only is harvested. 
Smith * has calculated that a yield of 
$,860 pounds of soybean hay will re
turn to the soil in the hay and roots 
combined 1$0 pounds of nitrogen, 27 
pounds of phosphoric acid, and 100 
pounds of potash. Wood t states 
that an acre of soybeans producing 
9J4 tons (green weight) will return 
to the soil 16$ pounds of nitrogen, 
42 pounds of phosphoric acid, and 109 
pounds of potash in the crop; and an 
additional 9 pounds of nitrogen, 2 
pounds of phosphoric acid, and 6 
pounds of potash in the roots.

These observations indicate that the 
removal of a crop of soybeans from 
the land is taking with it about 1$0 
pounds of nitrogen, 40 pounds of 
phosphoric acid, and 100 pounds of 
potash from each acre. Probably two 
thirds of the nitrogen removed has 
been derived from the air. This still 
leaves $0 pounds of nitrogen and the 
phosphoric acid and potash to be taken 
from the soil when the crop is re
moved. The amount of plant food re
moved will depend upon a number of 
factors, such as crop growth and the 
available plant food.

Soil Bookkeeping

Transposing the amount of plant 
food removed by the harvest of an 
acre of soybeans into terms of the 
amount of fertilizer or manure re
quired to replace this loss, one will 
find that it requires approximately 7 
or 8 tons of manure or a fertilizer 
mixture containing 300 pounds of 
16 per cent nitrate of soda, 200 pounds

* Smith, C. D., Mich. Agr. Exp. Station, 
Bui. 227.

t  Woods, C. D., Conn. Agr. Exp. Station, 
(Storrs) Bui. 6.

of 20 per cent superphosphate, and 
200 pounds of $0 per cent muriate of 
potash. Soil bookkeeping will not be 
one of exactly balancing the debits 
and credits, but the soil must be 
looked upon as a medium of exchange 
where the income and outgo of plant 
food is about equal if crop produc
tion is not to decrease. Perhaps it 
does not require 7 tons of manure or 
700 pounds of a 7-6-14 fertilizer to 
replace the plant food removed by 
harvesting an acre of soybeans, but 
at any rate some plant food has been 
removed and it should be replaced if 
the fertility level and crop yields are 
to be maintained.

Don’t Use Reserves

Soybeans have been grown at the 
Delaware Experimental Farm * since 
1912 in a rotation of corn, soybeans, 
wheat, and hay (clover and timothy). 
The hay crop was not fertilized. The 
other crops were fertilized as follows:

1912-1924 (lbs. p e r  a c r e )

Total per . On
Plot Rotation Soybeans Fertilizer

4 270 75 Muriate of potash
7 750 250 Superphosphate

270 75 Muriate of potash
9 350 100 Nitrate of soda

750 250 Superphosphate
270 75 Muriate of potash

15 25 Tons 5 Tons Manure

192$-1932

4 90 18 Muriate of potash
7 375 75 Superphosphate

90 18 Muriate of potash
9 38 8 Nitrate of soda

38 8 Dried blood
375 75 Superphospha te

90 18 Muriate of potash
15 10 Tons . . Manure

The average annual yields of soy
beans for the 21-year period were as 
follows:

* Delaware Exp. Station Bulletins 1ST, 162 
and 192.
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Treatment Yield 
bu. per A.

No fertilizer............. ___  12.3
Muriate of potash . . ___  15.6
Superphosphate,
Muriate of potash . . ___  21.3
Nitrate of soda,
Superphosphate,
Muriate of potash . . ___  23.3
M anure...................... ___  24.7

There has been an increase in yield 
on the fertilized and manured plots 
over the untreated plots for the period 
under consideration, but what has 
been the trend of these yields during 
this period? Have the yields from the 
untreated plots gone up or down or 
remained about the same? Have the 
yields from the treated plots remained 
about the same throughout the period? 
If the 21-year period is broken down 

(Turn to page 43)
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Tobacco plots of the three-year rotation to which fertilizers were applied broadcast in 1934. 
L e ft: 500 lbs. 6-8-12, yield 1,470 lbs. per acre. R ight: 1,500 lbs. 6-8-12, yield 1,670 lbs. per acre,

Fertilizing Pennsylvania 
Cigar-leaf Tobacco’

By D. E. Haley
Professor of Soil and Phytochemistry, Pennsylvania State College

LANCASTER c o u n t y ,  Pennsyl
vania, is one of the most pros

perous agricultural communities in 
the United States. There are a num
ber of reasons for this, among which 
are the inherent fertility of the soil, 
which is of limestone origin, and the 
high degree of intelligence manifested 
by the individual farmers in handling 
this soil. In no other farming com
munity in the United States is more 
attention given to the maintenance 
of soil fertility, and to efficient crop 
production.

The agricultural background of 
Lancaster county farmers is an im
portant factor in their success. In 
the majority of instances, they are 
direct descendants of the German set
tlers who first placed the land under 
cultivation more than 200 years ago, 
and who themselves represented the 
twenty-fifth successive generation of 
farmers in the German Palatinate. It 
is not unusual to find Lancaster county

* Authorized for publication on December 13, 
1935, as paper No. 712 in the Jou rnal Series 
of the Pennsylvania Agricultural Experim ent 
Station.
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farms operated at the present time by 
lineal descendants of the pioneer set
tlers, never having been transferred 
to anyone but a member of the same 
family. Throughout these 200 years, 
a consistent effort has been made to 
increase rather than reduce the fer
tility of these soils, and with con
siderable success.

The system of agriculture now pur
sued in Lancaster county is diversified, 
and the rotation usually includes the 
raising of cigar-leaf tobacco. The 
center of production of this tobacco 
in Pennsylvania is this area. For this 
reason, research on this crop has been 
largely confined to this county.

Field experiments on tobacco are 
conducted on a rather large scale at 
Roseville, one mile north of the city 
of Lancaster, under the direction of 
the Pennsylvania State College in co
operation with the Office of Tobacco 
Investigations, U. S. Department of 
Agriculture. The work is supervised 
by Mr. Otto Olson, the Federal Rep
resentative, who is thoroughly familiar 
with agricultural conditions in the 
county.

The prevailing opinion of those in 
charge of the investigations is that 
it should conform to the general agri
cultural system peculiar to the county. 
This policy prevailed at the Ephrata 
experimental plots some years ago and 
is maintained at the Roseville plots. 
The results obtained from these field 
experiments, supplemented by labora
tory tests and by observations of grow
ing crops of tobacco throughout the 
county, now point to certain funda
mental factors which should be given 
consideration in the production of to
bacco, from the standpoint of both 
yield and quality. These factors may 
involve definite changes in farming 
procedure which, however, will in no 
way interfere with the maintenance of 
soil fertility.

Contrary to popular belief of some 
years ago, a soil does not need to be 
neutral or alkaline in reaction in order 
to insure good crop yields. Excellent 
yields of all of the more common agri
cultural crops have been obtained from 
slightly acid soils. Moreover, certain 
crops seem to be better adapted to an 
acid rather than to a neutral or alka

Tobacco plots of the three-year rotation to which fertilizers were applied in the row in 1934. 
L eft: 1,000 lbs. 6-8-12, yield 1,974 lbs. per acre. R ight: 1,500 lbs. 6-8-12, yield 2,048 lbs. per acre.



line soil; tobacco appears to fall into 
this general class. Since legumes are 
common in the rotation system now 
practiced, a large quantity of available 
lime must not be present in the soil to

March 1936

insure the growth of the best tobacco. 
Although legumes are high lime 
"feeders,” excellent yields of legumes 
have been obtained when the soil was 
slightly acid in reaction. Some soils, 
however, are too acid for legumes. In 
such cases additions of lime in reason- 
able amounts are to be recommended.

Because the prevailing Lancaster 
county system is "lime and manure” 
and because these soils are normally 
high in lime, they are usually neutral 
or alkaline in reaction. On the other 
hand, many famous tobacco soils, such 
as those in the Connecticut valley, are 
strongly acid in reaction. During 
1935 an experiment was conducted 
on a farm near Roseville which in
volved the addition of elemental sul
phur to the soil, in conjunction with 
certain fertilizer mixtures. The quan
tity of sulphur added was sufficient to 
increase soil acidity up to and even 
exceeding the acidity of the average 
Connecticut tobacco soil. The results 
indicate that tobacco of good quality 
may be grown on soils of rather high 
acidity.

An irrational use of lime is to be 
avoided on soils where tobacco is 
grown, for a number of reasons. 
Phosphorus, the chief limiting factor

in plant growth on these soils, is ren
dered less available to the plant if the 
soil is alkaline rather than slightly acid 
in reaction. Furthermore, the absorp
tion of potassium from the soil by the

11

plant is much more efficient under 
slightly acid than under alkaline con
ditions. The evidence of one crop, 
that for 1927, indicates that when the 
potassium content of the tobacco is 
high, the lime content is low; and 
when the potassium content of the 
tobacco is low, as in the case of an 
ordinary “dry-year” crop, the lime 
content is high. When the soil is 
definitely alkaline in reaction, certain 
essential elements, such as manganese, 
may be rendered practically unavail
able for plant growth.

An application of 10 tons of manure 
per acre, which is the amount ordi
narily used by Lancaster county to
bacco growers, carries approximately 
100 pounds of nitrogen, 50 pounds of 
phosphoric acid, and 100 pounds of 
potash. From a percentage standpoint, 
therefore, it appears to be fairly well 
balanced with respect to these three 
constituents; but since the nitrogen 
is more readily available to the plant 
than either the phosphoric acid or 
potash, manure is considered a nitro
gen fertilizer as well as a source of 
organic matter.

The value of manure, from the 
standpoint of the maintenance of soil 
fertility, can hardly be overempha

Typical Lancaster county homesteads reflect a degree of agricultural prosperity, due to good
soils and good management.
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sized; it should be used whenever pos
sible. From the standpoint of the 
most efficient tobacco culture, how
ever, fresh manure should be applied 
to the crop preceding tobacco in.the 
rotation, or it should be well rotted 
before being applied just before the 
land comes into tobacco. If  fresh 
manure is applied directly to the to
bacco crop, it should be reinforced 
with both phosphoric acid and potash.

The tobacco plant requires nitrogen 
in the early stages of its growth, and 
a constant supply, within reasonable 
limits, should be available throughout 
the growing season. Excellent results 
have been obtained without the addi
tion of manure, when two-thirds of 
the nitrogen added was in the form of 
cottonseed meal and one-third in a 
readily available mineral form. Bene
ficial results were not obtained when 
these proportions were reversed. 
Heavy additions of nitrogen, without 
being properly balanced with phos
phoric acid and potash, seriously affect 
the burning quality of tobacco. An 
unbalanced nitrogen supply also in

duces a succulent growth, which 
lowers the resistance of the plant to 
the invasion of disease organisms. A 
more resistant plant results when a 
balance of nitrogen, phosphoric acid, 
and potash is maintained.

Our plot results show that phos
phoric acid is the main limiting factor 
of plant growth, and this probably 
holds true for all soils of this area. A 
poor yield invariably is associated with 
a low phosphoric acid content of the 
plants. A high yield is not possible 
without ample supplies of this ele
ment. As in the case of nitrogen, 
phosphoric acid should be balanced 
with the other essential plant foods. 
An excess of phosphoric acid, however, 
lowers the quality of the plants, es
pecially the burning qualities.

Tobacco plants liberally supplied 
with potash are better able to with
stand drought than plants having less 
potash, because of the production of 
cuticle on the surface of the leaves. 
Plants high in potash appear to offer 
maximum resistance to the invasion 

(Turn to page 34)

Potash Irons out the leaf, giving smooth surface and improved texture. Left was fertilized 
with 1,000 lbs. of 6-8-16 per acre; center with 1,000 lbs. of 6-8-4; light received no fertilizer.



Fertilize to Control 
Cotton Wilt and Rust

By D r. V . H . Young
Agricultural Experiment Station, Fayetteville, Ark.

A LTHOUGH losses from cotton 
■̂•“■wilt and rust are still unneces
sarily high, they are due mostly to the 
failure to follow standard recommen
dations, rather than to a lack of reme
dies to be applied.

In 1892 Professor George F. Atkin
son, then at the Alabama Experiment 
Station, and later a famous member 
of the faculty of Cornell University, 
called attention in a series of bulletins 
to most of the serious diseases of cot
ton as we now know them. With 
surprising insight and thoroughness 
Atkinson described such diseases as the 
Fusarium wilt of cotton, **rust” or 
potash hunger, root-knot or nema
tode disease of cotton, and several 
other less important diseases. Al
though Atkinson’s stay at the Ala
bama station was brief— lasting only 
about three years—he described these 
diseases so clearly and elucidated their 
causes and the soil conditions which 
favor them so fully that his work on 
rust, root-knot, and cotton wilt stands 
out as the foundation stone upon 
which all later work with this highly 
important group of diseases depends.

Atkinson’s descriptions of the 
symptoms of these diseases are so ac
curate and so simple that today one 
may well start his education on dis
eases of the cotton plant by reading 
Atkinson’s bulletins describing "yel- 
low leaf blight,” "red leaf blight” 
(rust or potash hunger), "frenching” 
(Fusarium wilt of cotton), and cotton 
“root gall” (root-knot or nematode 
disease). He noted that cotton wilt 
is especially a disease of sandy soils,

gray lime lands, and of certain "gun
powder” land' which becomes pow
dered and loose in dry weather. He 
also noted that especially severe at
tacks of cotton wilt result when root- 
knot is also a factor. His studies of 
rust or potash hunger showed that it 
was prevalent in loose, sandy soils 
which are lacking in humus and 
which we now recognize as being very 
subject to leaching. Atkinson’s ex
periments showed that applications of 
potash in the form of kainit pre
vented the yellowing and reddening 
of the foliage, the premature maturity 
and defoliation of the plants, and the 
apparent drouth injury of cotton now 
known to be very largely the result 
of potash hunger. In his experiments, 
yields were often increased from 70- 
100 per cent through the use of potash 
fertilizer, particularly kainit.

Potash Controls Rust
Since Atkinson’s work was pub

lished in 1892, his recommendations 
for the control of rust have become 
fully established, and for many years 
the use of potash fertilizers, the main
tenance of humus through green ma
nures or stable manure, and in some 
cases the drainage of low spots, have 
come to be recognized as the standard 
controls for this malady. The rela
tion of root-knot or nematode disease 
to especially severe attacks of cotton 
wilt has become a matter of common 
knowledge; and likewise, its control 
through rotations with resistant crops 
which starve out the nematodes in the 
soil, such as corn, Iron or Brabham

13
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Cotton plant seriously affected with cotton 
wilt before any cotton has set. Such plants 
often disappear before the end of the season.

cowpeas, Laredo soybeans, and cer
tain other crops, and the eradication 
of susceptible weeds has served greatly 
to reduce losses both from root-knot 
itself and from cotton wilt.

Unfortunately, the Fusarium wilt 
of cotton has proved a much more 
complicated problem than either 
.potash hunger or root-knot, and 
though much has been written about

the disease, its cause and the condi
tions favoring it, the truth is that 
control measures have been only partly 
effective and in many cases have been 
entirely unacceptable to many cotton 
growers. Although the disease is of 
parasitic origin, the environmental 
factors favoring severe attacks are so 
complex, involving as they do the na
ture of the soil, the presence or ab
sence of root-knot, soil and air tem
peratures, soil moisture, and no doubt 
other environmental factors, that or
dinary control methods have not suf
ficed. Rotations have been of little 
avail against a fungus that seems able 
to live almost indefinitely in the soil 
and still retains its power to attack 
cotton when it is finally put back on 
the land. Very early the control of 
root-knot, as described above, became 
recognized as necessary for the con
trol of cotton wilt, and this recom
mendation still remains the first to be 
made wherever it is a factor.

Soon after Atkinson’s work ap
peared in 1892, William A. Orton and 
others noted the survival of certain 
individual cotton plants in fields badly 
affected with the wilt disease, and 
through field selection there soon ap-

piant killed by wilt late in the season.Plant killed by wilt after setting a few bolls.
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peared varieties of cotton highly re
sistant to the cotton wilt disease. Al
though many of these resistant varie
ties were inclined to short staple, late
ness, and difficulty in picking, they 
proved comparatively satisfactory un
til the advent of the boll-weevil. Be
cause of the severe injury to which 
late fruiting cotton is subject during 
periods of boll-weevil damage, most 
of the wilt-resistant varieties were im
mediately abandoned for early matur-

and more effective methods for the 
control of cotton wilt through soil 
treatments. No doubt the fact that 
cotton wilt so often appears on the 
same sandy, alluvial soils which are 
so apt to favor rust or potash hunger, 
and does not often appear on clay 
soils or heavy delta soils, has led many 
to suspect that cotton wilt is a disease 
of weakened or undernourished plants. 
Possibly the effect of the root-knot 
disease in breaking down the cotton

Upper row—Leaves from cotton plant grown 
in sand in the greenhouse showing potash 
hunger induced by withholding potash. Lower 
row—Normal leaf from a plant grown under 
the same conditions except that a complete 

fertilizer was used.

ing varieties such as Trice, many or 
all of which were highly susceptible to 
the cotton wilt disease.

Gradually, with better methods of 
boll-weevil control, wilt resistance as 
a necessary property of a good cotton 
variety has again come to the fore, and 
many highly resistant and partially re
sistant (wilt tolerant) varieties have 
been developed. Many selections from 
the old Texas Rowden, Dixie Triumph, 
Dixie 14, Super Seven, Clevewilt, and 
many other wilt-resistant varieties are 
now available. While the problem of 
wilt resistance in cotton will never be 
a completed task, it is one in which 
real progress is being made and will 
continue to be made.

During the 43 years since Atkin
son’s first publication on cotton wilt, 
many persons have looked for simpler

plant’s resistance to the disease may 
have strengthened this idea. To every 
farmer, and to every plant pathologist 
for that matter, the great desideratum 
for the control of such a soil-borne 
disease as cotton wilt is, of course, some 
simple soil treatment, such as the ap
plication of lime, stable manure, or 
commercial fertilizer which will not 
only control the disease at hand, but 
also bring about large and profitable 
increases in yield over and above those 
which might be expected to result 
from disease control alone.

At the Arkansas Experiment Sta-
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tion an attempt has been made since 
1926 to develop a rational program 
for the control of the cotton wilt—  
potash hunger —  root-knot complex, 
which would include the development 
of cotton varieties resistant to the cot
ton wilt disease, use of rotations for 
the control of root-knot, use of potash 
fertilizers and green manures for the 
control of rust, and the use of fer
tilizers for the control of cotton wilt.

Home-Made Evidence
The part of this program which is 

concerned with wilt-resistant varieties 
is in continuation of the early work of 
Orton and others and is not reported 
here, and the control of root-knot had 
already been established for many 
years. The results obtained' through 
use of fertilizers for the control of 
cotton wilt and rust are the only part 
of the work considered in this paper.

Studies were carried out in the vi
cinity of the Cotton Branch Experi
ment Station in Lee county in eastern 
Arkansas and at 12 other points in 
central, eastern, and northeastern 
Arkansas. Recently similar experi
ments have been inaugurated in the 
Arkansas River valley in the western 
part of the state. In all cases land 
has been selected where severe losses 
were being experienced, generally from 
a combination of cotton wilt and 
rust or potash hunger. In one case 
only, root-knot or nematode disease 
was a further complication, and it was 
apparent there that the effect of root- 
knot was so completely to break down 
the resistance of cotton to the wilt 
disease that other control measures 
were much less efficient. Some of the 
experiments consisted only of non
fertilized plots and plots fertilized 
either with a mixed fertilizer contain
ing potash or muriate of potash alone, 
but in most of them a series of fer
tilizers with increasing increments of 
potash was used. In a few of the 
outlying experiments only two series 
of plots were included, but at the Cot
ton Branch Experiment Station nine 
different treatments were included, in

addition to non-treated checks, and 
each treatment was repeated at four 
different points in the experimental 
field. Some of the outlying experi
ments extended over only one or two 
years, while those at the Branch Ex
periment Station were inaugurated in 
1929, and with the season of 1935 this 
work now includes data for seven 
years.

In every one of the experiments car
ried out in connection with this work, 
except the one case noted above where 
root-knot was a serious factor, the 
control of rust or potash hunger was 
outstanding in plots where potash was 
applied. This was shown in much 
thriftier, greener growth, absence of 
yellowing and reddening of the leaves, 
the power of the plants to hold 
healthy foliage until frost, and par
ticularly in increased yields— in some 
cases amounting to a hundred per cent 
increase in the weight of seed cotton. 
In a few cases, when a high-potash 
mixed fertilizer was used at the rate of 
600 pounds per acre, yields were nearly 
three times as great on fertilized as 
on unfertilized plots.

Potash Controls Wilt
The incidence of cotton wilt was 

determined by actual counts of the 
whole stand and of plants affected 
with the cotton wilt disease, and in 
the more elaborate experiments con
ducted at the Cotton Branch Experi
ment Station for the past seven years, 
wilt counts were made every 15 days 
from late June until September. Space 
does not allow a presentation of com
plete numerical data from all of this 
work, which may be found in the 
original publications, but the data 
from one of the more complete 1933 
experiments are presented in the fol
lowing table as being entirely typical 
of the results obtained.

An examination of the data reveals 
pronounced responses in yield to both 
nitrogen and potash alone and in com
bination, but not to phosphorus alone.

(Turn to page 37)



Meeting New Hampshire’s 
Pasture Problem

By Ford S. Prince
Agronomist, New Hampshire College of Agriculture

takes a fertile soil to produce feed 
enough on an acre to support a cow. 
As nothing was done during the past 
century to replace the plant food re
moved in the milk and bones of the 
animals, the pastures suffered. It 
seems difficult now to believe that this 
could have happened in a section 
where fertilizers are commonly used, 
and where the field land on the better 
farms is kept in a reasonably good 
state of fertility.

Perhaps it is not quite accurate to 
say that pasture consciousness and 
depression milk prices were coinci
dental. It is probably more nearly 
correct to state that depression in the 
fertilizer industry pricked farmer 
minds into pasture consciousness, for

Frances Peaslu, Pittsfield, New Hampshire, divided his pastures, reseeded two acres, and 
top-dressed 18 acres of new pasture in 1935.

Tj'EW ’ ideas advanced to farmers of 
the Northeast in recent years have 

had such widespread appeal as the one 
that something must be done about 
pastures. Back in the pre-depression 
era, when milk prices were favorable 
and a farmer could really afford to 
barn feed all summer long to keep his 
herd in high production, little was 
thought, said, or done about pastures. 
On many farms feed from the pasture 
was practically disregarded, and a full 
ration was barn fed the year round.

Post-mortems are always gruesome 
affairs. There is no need to trace the 
decline of pastures in the Northeast 
from the days when many of them 
would support a cow to the acre to 
the point where they now are. It

17
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it was the representatives of these 
fertilizer companies who first estab
lished the fact, by demonstration, that 
not all of the old pastures are hope
less and that many of them can be 
top-dressed to the profit alike of the 
farmer and the fertilizer man. This 
gave the fertilizer companies a new 
outlet for their product and farmers 
new hope and courage to grow more 
of their pasture crops. It will doubt
less help to lead both .groups out of 
depressed industries.

When the human mind becomes 
aroused as it did in. this instance, and 
forcibly, too, because about that time 
milk prices were cut almost in half, it 
begins to seek ways out of its dilemma. 
Had milk prices continued to soar, it 
is doubtful if much progress could 
have been made with this intricate 
problem. Perhaps farmers would have 
used more fertilizer on their pastures 
than formerly, but would they have 
been so eager to master every method 
of pasture improvement at their com
mand? Not likely.

I have been on the “firing line” in 
New Hampshire for almost 11 years, 
before and during the depression, out 
of the bright years into the dusk, and 
now into daylight again. I have had 
an opportunity to study the farmer’s

Mixed White Dutch Clover and grasses make 
ideal permanent pasture. This one had a  
complete fertiliser and made a luxuriant 

growth all through the season.

moods and outlook. Well I remember 
when an intensive system of pasture 
management was launched in our 
neighboring state of Massachusetts. 
“That’s all right for an Experiment 
Station,” said many farmers to me in 
essence, “but we don’t expect that we 
will ever divide our fields into small 
paddocks and fertilize heavily like 
they are doing.” But they did and 
are. Answering a recent question
naire, 493 of 1,196 New Hampshire 
farmers state that they divided their 
pastures in 1935, and most of them 
used fertilizer or grew for their cows 
special crops to be grazed during the 
short pasture period.

Allow Pastures to Rest
It now appears that this matter of 

dividing up the pasture acreage has 
probably been adopted as widely in 
New Hampshire as any other phase of 
improved pasture management. At 
first, supplying water and fencing 
costs for the smaller fields seemed al
most insurmountable obstacles on 
many farms. A trial, perhaps just 
splitting the pasture into two parts, 
was enough to convince a man that 
this is one way of quickly increasing 
the amount of feed that he secures 
from his pastures, and the tendency 
now is to make more rather than less 
subdivisions. By this method the 
various sections of the pasture are 
rested from 20 to 25 days out of each 
month and grazed the balance, or 5 to 
10 days. During the rest period, the 
grass has a chance to recover and 
make a more luxuriant growth than 
where the cows are allowed to roam 
over the whole area all of the time.

Farmers with ample pasture acreage 
on the heavier soil types, where feed 
is normally good, find that dividing 
the area into three or four fields is 
probably all they need to do to tide 
them over, except during the period 
of extreme feed shortage. Some of 
the very best farmers have thus been 
able to get by without any additional 
means of pasture stimulation.

Those who are not so fortunate as



to have a large area of good pasture 
are combining fertilization along with 
splitting their pastures into paddocks. 
Controlled grazing on heavily fertil
ized land is particularly important to
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stony land, including that which is 
already so grown up to bushes and 
trees that it is pasture only in name.

One of the first jobs in our Exten
sion program has been to correct the

19

These cows on the farm of E . E . Farrar, Henniker, New Hampshire, grazed on very light 
intervale soil fertilized with 250 lbs. of 8-16*14 per acre. Mr. Farrar top-dressed 13 acres of 

pasture in 1935 and plans to seed 10 acres more to permanent pasture in 1936.

prevent too close cropping of the 
highly palatable forage that is pro
duced. Dividing allows also for an 
opportunity to fertilize at different 
times so that the forage will be pro
duced as needed.

In any state where conditions on in
dividual farms are as varied as they 
are in New Hampshire, the Extension 
man’s pasture platform must carry 
several planks in order that it may 
appeal to all. A few farms have all 
the pasture they need if it is well 
managed. A much larger portion 
have sufficient pasture through May 
and June, very little through July and 
August, and a part of their needs in 
September and early October. In 
other cases there is a small amount of 
pasture all of the time but never 
enough, and on a few highly spe
cialized farms no pasture whatsoever 
is available. Within these various 
groups are farms with a variety of 
soils and pastures varying from good 
to those in the lower stages of de
crepitude, varying from some of the 
better tillage areas to the roughest of

idea that some of the rough, stony, 
and grown-over land is pasture land. 
We have constantly held the idea be
fore our farmers that a good pasture 
should carry in the neighborhood of 
a cow to the acre after it is improved, 
and we have tried to make them see 
that if they could reach that goal, 
they could afford to fertilize, lime, 
fence, bring water to the paddocks, 
cut brush; in fact, do everything 
necessary to keep the pasture thrifty 
and producing well.

“Treat only the best areas of perma
nent pasture” has been the slogan. If 
there is no permanent pasture worth 
improving, then take some of the till
age land for pasture or pasture the 
rotation fields, has been our advice. 
Even with good management it has 
been found necessary on the majority 
of farms to supplement in most sea
sons during part of July and August 
with crops grown especially for pas
ture. For this purpose, oats for July 

(Turn to page 40)



The Inquiring Mind 
and the Seeing Eye

By Alister B. Alexander

Madison, Wisconsin

"O T A Y  DOWN in Texas, the larg- 
*  *  est state in the Union, the 

state that has flown the flag of six 
nations and is famous for its crops, 
its sacred Alamo, and its diversity of 
soil, climate, and resources, lives a 
man who is not only one of the noted 
chemists of the United States, but 
who is, we have been told, an ardent 
radio fan, who spends as much of his 
time as possible listening to his fa
vorite programs. So. in the language 
of Major Bowes, this month we salute 
George Stronach Fraps, State Chemist 
of Texas, a native son of North Caro
lina, who moved on into new fields, 
and who has materially added to the 
soil fertility, fertilizer control, and 
agricultural knowledge of his adopted 
state.

Well Prepared

George Stronach Fraps was born at 
Raleigh, North Carolina, on Septem
ber 9, 18 76, the son of Anton Wetzel 
and Margaret Elizabeth Lumley 
Fraps. After attending the grammar 
and high schools of his native Raleigh, 
he entered the North Carolina Col
lege of Agriculture and Mechanic 
Arts, now part of the University of 
North Carolina, where he received his
B.S. degree in 1896. During the 
years 1898 and 1899 he was a fellow 
at Johns Hopkins, where he was 
granted the degree of Doctor of 
Philosophy in 1899. On June 17, 
1903, Dr. Fraps was married to Ellen

Hale Saunders, of Durham, North 
Carolina, to whom were born George 
Saunders Fraps, Mary Brandon Tinus 
Fraps, and Richard Benbury Saunders 
Fraps (deceased).

From 1899 to 1903, Dr. Fraps acted 
as assistant chemist at the North Car
olina College of Agriculture and Me
chanic Arts, and at the North Caro
lina Experiment Station, and also as 
assistant professor of chemistry, ad
vancing to the title of associate pro
fessor during the years 1904 and 1905. 
In 1905 he became State Chemist of 
Texas; this post he still holds. Dr. 
Fraps has also acted concurrently as 
chemist for the Texas experiment sta
tion and as professor of chemistry at 
the Texas Agricultural and Mechani
cal College at College Station. In 1927 

,-he was appointed delegate for the 
United States to the First International 
Congress of Soil Science. He is a 
member of the American Chemical 
Society; American Society of Agron
omy; Association of Official Agricul
tural Chemists, of which he was pres
ident in 1913; American Soil Survey 
Association; American Society of 
Animal Production; Fellow of the 
American Association for the Ad
vancement of Science; and the fra
ternities of Phi Kappa Phi and Phi 
Beta Kappa.

Dr. Fraps has been a very prolific 
writer, and in addition to his books 
on “Principles of Agricultural Chem
istry,” published in 1913, and "Prin

20
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ciples of Dyeing,” in 1903, he has 
contributed over 250 bulletins and 
articles in chemical journals and other 
scientific publications.

In discussing the work of Dr. Fraps 
with Walter B. Griem, Chief Chemist 
of the Feed and Fertilizer Inspection 
Service in Wisconsin, we were told, “I 
consider Dr. Fraps a very scholarly

DR. GEORGE S. FRAPS

chemist who has done a great deal for 
Texas, for the fertilizer industry, and 
for the advancement of agricultural 
science. One of his outstanding ac
complishments has been his untiring 
effort to reduce and standardize the 
number of commercial fertilizers of
fered for sale.”

In this connection, it is interesting 
to note that at one time there were 
some 165 different grades of fertilizer 
sold in Texas. At the present time, 
according to an address given by Dr. 
Fraps at the annual meeting of the 
Texas Feed Manufacturers in 1935, the 
number now offered on the Texas mar

ket has been reduced to 23. This was 
accomplished through much sacrifice 
on the part of some of the manufac
turers, who scrapped grades of fer
tilizer that had been sold in Texas for 
decades, but the results have been ben
eficial both to the manufacturers and 
consumers of the fertilizers.

The Texas manufacturers have also 
raised the grade of fertilizers, with the 
result that the purchaser gets a better 
fertilizer at less cost than he would 
otherwise. We have been told that 
through this effort on the part of Dr. 
Fraps, other Southern states have co
operated and are adopting standard 
grades in reduced numbers, which will 
benefit agriculture materially.

Urged Standardization

In the address above mentioned, Dr. 
Fraps also advised the feed manufac
turers to adopt similar methods and 
to standardize on scientifically com
pounded feeds. Fie said, in part, 
“You, as manufacturers of feeds, like 
the manufacturers of fertilizer, are in 
a peculiar position toward your cus
tomers. The purchaser of fertilizer 
must get enough increase in his crop 
to pay for the fertilizer and to give a 
profit. A purchaser of commercial 
feeds must produce enough of live
stock, eggs, milk, or other animal 
product to pay for the feed and to 
make a profit. Otherwise, neither can 
continue to purchase fertilizer or feed- 
stuffs. It is to the interest of the fer
tilizer trade to give the most fertilizer 
value for the least money and to see 
that the fertilizer is adapted to the 
soil and to the crops, so that the pur
chaser can make his increased crop and 
secure his profit.”

There is a great diversity in Texas 
climatic conditions and in Texas soils, 
owing to the great expanse of the 
state, covering as it does more than 
10 degrees of latitude and ranging in 
altitude from the sandy Coastal Plain 
to the rugged ranges of the west. The 
soil of most of the state is susceptible 
to cultivation. Considerable areas of



2 2 B e t t e r  C rops W it h  Pl a n t  F ood

alluvial soil are found along the lower 
courses of the rivers, especially in the 
eastern part. The narrow coast belt 
is mainly a sandy soil, while the soil 
of the prairie belt is composed of some 
sand in the timber spots but is mostly 
a dark clay mingled with vegetable 
mold and commonly called black 
waxy. Farther west the soil is a com
position .of weathered limestone and 
clay, which needs only water to de
velop its fertility. Speaking from per
sonal experience gained from the hur
ricane deck of a horse while an officer 
of the 14th U. S. Cavalry, we have 
seen some of this land produce as if 
by magic, when water was added; and 
it almost seemed as if some of the 
Chinese onion growers had inherited 
some mystic power from ancient times, 
when we saw what they could do with 
their few acres.

Judgment Based on Survey

Dr. Fraps has made a careful soil 
survey of a great many of the coun
ties of Texas, and 13, or possibly more, 
bulletins have been published by him 
on this subject. In Bulletin 482, 
dealing with the soils of Henderson, 
Hidalgo, Milam, Nacogdoches, Na
varro, Wichita, Willacy, and Victoria 
Counties, it is interesting to read his 
recommendations for dealing with 
these typical Texas soils. The follow
ing are some of the essentials to the 
maintenance or improvement of soil 
fertility advised by Dr. Fraps after 
many years of careful study, and 
should be of interest to readers every
where.

1.— The store of nitrogen and 
humus in the soil should be main
tained. Growing legumes in a proper 
rotation and turning these under or 
grazing them off are usually to be 
advised. The nitrogen of the soil may 
be supplemented by the use of nitrog
enous fertilizers. Losses of nitrogen 
due to cropping eventually result in a 
deficiency of nitrogen.

2.—Deficiency of phosphoric acid 
in the soil should be corrected by the

use of phosphates as a fertilizer. Losses 
of phosphoric acid due to cropping 
eventually result in a deficiency of 
phosphoric acid.

3.—Any acidity sufficient to be in
jurious to the crops being grown, if 
present, should be corrected by appli
cations of ground limestone or lime. 
Lime and limestone are also used for 
the improvement of the physical char
acter of heavy soils poor in lime and 
for supplying lime for crops which 
need a quantity of lime. Lime should 
be used chiefly in connection with a 
systematic rotation in which a suit
able legume is included.

4.— Any deficiency of potash in the 
soil should be corrected by the use of 
a fertilizer containing potash. Losses 
of potash due to cropping eventually 
result in deficiency of potash.

5.— Erosion or washing away of the 
more fertile surface soil should be pre
vented.

6.— Land under irrigation should 
have good underdrainage, either nat
ural or artificial, so that salts dissolved 
in the irrigation water will be washed 
out and will not accumulate in the 
soil.

This sound advice given by Dr. 
Fraps has undoubtedly done a great 
deal of good to the Texas soils. The 
maintenance of the humus, produced 
by the partial decay of vegetable mat
ter in the soil, aids materially in main
tenance of fertility. Humus, in suffi
cient quantity, helps soils to hold a 
favorable amount of water, so as better 
to resist drought. It helps to give a 
fine, crumbly structure to clay soils 
and enables them to break up into good 
condition of tillage under the action 
of the cultivating implements. It 
checks the rapidity of the percolation 
of water through sandy soils, thus de
creasing loss of plant food.

Humus is also the storehouse for 
most of the nitrogen of the soil. Nitro
gen in humus is insoluble in water and 
cannot be taken up by the crops or 
washed out of the soil, but it is grad-

(Turn to page 35)
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Above: The welcome 
accorded sunny, spring 
days by the farm ani
mals adds to the en
chantment of the sea

son.

L eft: Two embryo cow
boys pause to face the 
camera. However, the 
pon y d o e s n ’ t  seem 
much interested in the 

"birdie.”
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t l  The; soybean is America’s fastest expanding crop.
J  It is taking a place of major importance in our agricul-

' ifH g. ture anc  ̂ l^st year ranked fifth among grains in farm
JL JL 'CJIJI'UIS value. That the fertilization of soybeans will receive
increasing attention is inevitable. Therefore, we wish to call the particular 
attention of our readers to the article SOYBEAN TRENDS, by Geo. L. Schus
ter, of Delaware, on page six of this issue. Professor Schuster points out that 
even under present methods of fertilization thought to be adequate, yields 
have decreased.

According to the U. S. Department of Agriculture, the soybean acreage 
in this country has more than doubled in the last few years. It rose from 
2,000,000 acres in 1924 to nearly 5,000,000 last year. Production of the beans 
themselves increased from 5,000,000 bushels in 1925 to last year’s tremendous 
crop of more than 40,000,000 bushels. The 1934 crop was only a little more 
than 20,000,000 bushels. The reasons for this increase— in addition to the 
demand for beans for food, feed, and industrial uses— are immunity of soybeans 
to chinch bugs and other pests, good prices compared with other grain crops, 
drought resistance, and high seed yield.

Additional uses for soybeans are anticipated as a result of the recent 
establishment of a cooperative soybean industrial research laboratory at Urbana, 
Illinois. This laboratory has been set up by the U. S. Department of Agri
culture and 12 North Central States— Ohio, Indiana, Illinois, Michigan, Wis
consin, Minnesota, Iowa, Nebraska, Kansas, Missouri, and the Dakotas.

The three immediate objectives of the new laboratory are: improvement 
of present industrial uses and development of new industrial uses for soybeans; 
more facts on the effects of different processes on the quality and quantity of 
soybean products; and facilities for testing different varieties as to adaptability 
for industrial use. On experimental plots nearby, plant breeders hope to grow 
new varieties even better suited to industrial demands.

The establishment of this new soybean research laboratory is an additional 
step in the new emphasis on the greater and more varied utilization of a crop. 
Its importance to the betterment of American agriculture is obvious and its 
work will be watched with keen interest.

Included in a great deal of interesting work re
ported in the recent Annual Report of the GeorgiaBalanced
Coastal Plain Experiment Station are many references 

JL 1 C J i  ItJIHiO'wJL to the efficient use of potash. Tests show that cotton 
needs a balanced fertilizer containing the three principal plant-food elements, 
or as the Report notes— a definite formula recommendation will not fit all 
types of soil. It is considered advisable to make general recommendations. For 
Coastal Plain soils in a good state of fertility, 9 per cent phosphorus, 3 per cent
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ammonia, and 5 per cent potash are recommended, supplemented by nitrogen 
when the first squares appear.

On land where cotton has a tendency to rust, the potash should be 
increased to about 8 per cent or an application of potash should be applied as a 
top-dressing just prior to the blooming period. Tests with varying amounts 
of potash from nothing to 10 per cent for 6 years show a marked increase in 
potash up to 8 per cent. Sometimes the 10 per cent over the 8 per cent pro
duced an increase and sometimes it did not. But it should be pointed out that 
600 pounds of fertilizer per acre were used, which is, of course, much higher 
than the average application, so that with smaller total amounts of fertilizer 
per acre where rust exists, it would be necessary to top-dress with potash in 
addition to the fertilizer used. Excellent results were obtained with top-dressing 
with varying amounts of muriate of potash up to 200 pounds per acre, in addi
tion to 600 pounds of a 9-3-5.

Peanuts show less response to fertilizer application than cotton or corn, 
especially where peanuts follow a rotation in which other crops are liberally 
fertilized. On lands in a good state of fertility, fair gains may be expected from 
an application of 200 to 300 pounds of 10-0-4 (PNK) fertilizer per acre. On 
thin land, it is suggested that a 10-2-4 or a 10-2-6 be used. Sweet potatoes 
demand potash. Data obtained from a 10-year study of fertilizer requirements 
on this crop indicate that 8 per cent phosphoric acid, 4 per cent ammonia, and 
6 to 8 or 10 per cent potash (the latter on light sandy soils) to be the best 
suited to this crop. Irish potato requirements indicate that the most desirable 
amount of plant food is a formula consisting of 6 to 8 per cent phosphoric acid, 
6 to 8 per cent ammonia, and 8 to 10 per cent potash. The general conclusion 
is that under most conditions tobacco fertilizers should contain 8 parts phos
phorus, 3 parts ammonia, and 5 to 8 parts potash. The formula need not be 
an 8-3-5 or 8-3-8, but it is desirable that these proportions of phosphorus, 
ammonia, and potash be maintained.

It is important to note that “potash tests show rather conclusively that 
the higher potash formulas are to be preferred over the 5 per cent goods.”

The report is w ritten in a very practical manner and contains a great deal 
of useful information not only about crops but about various divisions of 
animal husbandry.

(f~̂Un Tf̂ lj TFT American agriculture has lost another of its
JL(C/3 JLIj ® “grand old men.” Dr. Charles E. Thorne, direc- 

np]J_ _  _  tor emeritus of the Ohio Experiment Station, died
JL at his home in Wooster, February 29.

Quoting from a fine tribute in an editorial in the Ohio F arm er , 
“Throughout his life Director Thorne was a constant seeker after the truth.

. Such patience as he exhibited, both in seeking the answers to agricultural 
problems and in time of trouble, is a rarity in the world today and Ohio is 
going to miss him sorely.

“The nation will likewise miss this man who was so prominent at all 
gatherings of agricultural scientists. The foundation of the long-time soil 
fertility work that he early laid at the Ohio Station not only served its pur
pose in building Ohio agriculture upon a sound basis but has since become the 
model and forerunner of this type of work throughout the nation. Dr. Thorne’s 
passing will be missed both at home and throughout the scientific world.”

Better Crops was pleased to present to our readers in our issue of July, 
1931 the late Dr. Alexander’s tribute to Dr. Thorne, “Dean of American 
Agricultral Experiment Stations.”



This section contains a short review o f some of the most practical and im portant bulletins, and 
lists a ll recent publications o f the United States Department of Agriculture and the S ta te  E x 
periment Stations relating to  Fertilizers, Soils, Crops, and Economics. A file of this department 
of B E T T E R  C RO PS W ITH  PLA N T FOOD would provide a complete index covering all publica
tions from  these sources on the particular subjects named.

Fertilizers

A preliminary report of noteworthy 
interest to peach orchardists over a 
wide territory is given in Horticul
tural Circular Number 10, Coopera
tive Extension Work in Agriculture, 
The Clemson Agricultural College, 
South Carolina, entitled "Peach Trees 
in South Carolina Develop Abnormali
ties with N i t r o g e n  Fertilization 
Alone.” The authors, E. H. Rawl and 
W. H. Stallworth, specify that essen
tial elements other than nitrogen must 
be applied to the peach orchard for 
normal production. The demonstra
tion results are based on one year’s 
work.

The abnormal condition seriously 
affected a 14-year-old Elberta peach 
orchard in the most important peach- 
growing section of the state in 1934, 
resulting in an enormous loss to the 
owner, according to the circular. A 
survey of other orchards throughout 
the state showed that 26 orchards of 
77 inspected were affected by this ab
normal condition, although orchards 
under 5 years of age did not indi
cate serious aspects of the typical 
symptoms.

“In the early stage of the abnormal 
condition the leaves first changed to a 
light yellowish-green color, later to a 
very pale yellow, followed by burning 
or ‘scorching’ of the tips and margins 
of the leaves,” state the authors in 
describing the condition. "Finally, the 
leaves were considerably curled, show
ing a bronzing or browning, eventu
ally resulting in a great scarcity of 
peach buds.” It is further shown that

this abnormality ultimately results in 
a very light crop of undersized fruit.

The fertilizer treatment to this El
berta orchard since 1926 has consisted 
chiefly of sulphate of ammonia. Fer
tilizer demonstrations conducted in 
this orchard during 1935 indicate that 
treatments of nitrogen, phosphorus, 
potassium, and dolomitic limestone or 
basic slag greatly improved the peach 
trees. Such treatments produced 
healthy and rank foliage, whereas the 
continued application of nitrogen 
alone reproduced the abnormality in 
1935 in a more acute form. Fruit 
wood and bud development, fruit de
velopment, number of peaches of dif
ferent sizes, and other factors deter
mined from these demonstrations are 
discussed.

"Department o f  Agriculture o f  Oregon 
Bulletin ,” State Dept, o f  Agr., Salem, Oreg., 
No. 4 J , Sept. 193J.

"Commercial Fertilizers in 1934-33,” Agr. 
Exp. Sta., College Station, Brazos County, 
Texas, Bui. 317, Dec. 1933, G. S. Fraps and 
S. E. Asbury.

Soils
Many important activities which 

constituted the principal functions of 
the Bureau of Chemistry and Soils and 
the Soil Conservation Service, United 
States Department of Agriculture, are 
summarized in the 193 5 annual re
ports of the respective chiefs.

■ I n c l u d e d  in Chief Henry G. 
Knight’s Report of the Bureau of 
Chemistry and Soils are instructive dis
cussions pertaining to the Bureau’s 
basic research on soils, fertilizers, and 
agricultural products. Listed among 
the research work encountered during
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the past year are investigations of soils 
and peats, nitrogen, potash, and phos
phate fertilizer materials and their 
sources, concentrated mixed fertilizers, 
composition of foods, utilization of 
wastes from crops and industries using 
farm products, and improvements in 
the technic of producing fertilizers and 
many other materials. Chief Knight 
remarks that the “Bureau of Chem
istry and Soils is continually striving 
to give more of its attention to basic 
or fundamental research to develop 
new scientific facts and principles re
lating to soils, fertilizers, plant and 
animal nutrition . . . which facts and 
principles may be applied by those en
gaged in agriculture or industries based 
on agriculture.”

Concerning the objectives of the 
Soil Conservation Service, Chief H. H. 
Bennett relates in his report that they 
are “to propagate the use of soil con
servation practices in agriculture 
through the medium of demonstra
tion; to effect at the same time a 
maximum control of erosion on as 
large an area of agricultural land as 
possible; and to ascertain the funda
mental scientific facts essential to the 
development and improvement of soil- 
conservation methods and technics.” 
Because of the vast area of erodible 
lands of the country, a national plan 
of demonstration and education to 
convince farmers of the necessity for 
practical soil protection is a logical 
approach by which the Service seeks 
to effectuate control measures. The 
report stresses the fundamental ele
ment of coordination of method in 
land treatment. The application of 
approved principles to correct use, the 
adoption of improved cultural prac
tices, and the employment of both en
gineering and agronomic methods 
according to the peculiar needs and 
adaptation of the land, essentially 
achieve effective control of soil ero
sion, Chief Bennett emphasizes.

"Soil Erosion Control in Farm Operation 
Agr. Exp. Sta., University Farm, St. Paul, 
Minn., Sp. Bui. 170, Aug. 193J ,  H . B. Roe 
and J .  H . Neal.

"Peat and Muck, Character and Utiliza
tion,” Agr. Ext. Serv., Cornell Univ., Ithaca, 
N. Y ., Bui. 320, Mar. 193J, B. D. Wilson.

"Base Exchange Properties o f  Some Typical 
Texas Soils,” Agr. Exp. Sta., College Station, 
Texas, Bui. 320, Dec. 193J, G. S. Fraps and 
J .  F. Fudge.

"Soil Survey o f  Bourbon County, Kansas,” 
U. S. D. A., Washington, D. C., Series 1931, 
No. 12, M. H. Layton and C. E. Dornberger.

Crops

Circular No. 3, Tennessee State De
partment of Agriculture, entitled 
“How to Grow Strawberries in Ten
nessee,” by E. M. Prather, State Horti
culturist, contains information that 
will prove very instructive to pros
pective growers of that state who 
contemplate going into the strawberry 
business. The publication advocates 
the limitation of plantings to one or 
two varieties most adapted to local 
conditions. Suggested as the leading 
varieties grown in the state are the 
Blakemore, Klondike, Aroma, Premier, 
and Missionary varieties. It is advised 
that only the very best plants obtain
able should be planted, preferably 
those which bear a State Nursery In
spector’s Certificate. Soils capable of 
producing 20 to 30 bushels of corn 
per acre are said to insure good yields 
of strawberries.

Soils rich in decayed plant material 
do not require fertilizers when the 
plants are set, but 400 to 600 pounds 
of a 4-12-4 (N-P-K) fertilizer per 
acre should be applied to the matted 
rows early in the fall. On the other 
hand, the author recommends the 
broadcast application of 400 to 600 
pounds of a high analysis fertilizer per 
acre on soils of average fertility as 
they are being prepared for planting. 
The second crop of berries calls for an 
early fall application of fertilizer simi
lar to the first, and when a third crop 
is attempted, the fertilizer program 
for it is the same as for the previous 
crops.

Other factors discussed in this cir
cular are methods of soil preparation, 
strawberry planting, cultivating, and 
establishing the matted row, mulch
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ing the strawberry £eld, and control 
measures for insects and diseases.

The University of Florida Agricul
tural Experiment Station Bulletin No. 
288, "A  Wilt-Resistant Watermelon 
for Florida,” by M. N. Walker, por
trays the development of a superior 
melon variety which may be planted 
on wilt-infested soil. The report dis
closes that this important develop
ment will permit the re-utilization of 
thousands of acres of land once used 
for melon production which are now 
considered unsafe. This variety has 
been designated as "Leesburg,” and 
was originated from the Kleckley 
Sweet variety. Through continued 
self-fertilization and selection, the 
new melon is claimed to possess cer
tain characters not conspicuous in the 
Kleckley Sweet. O f these the report 
mentions, in addition to its resistance 
to wilt, that the Leesburg has in
creased toughness of rind and is 
lighter in color than Kleckley. It  is 
believed the high quality of this melon 
will justify its general planting, judg
ing from the promise it has shown as 
a result of experimental observation 
at Leesburg, Florida. The bulletin de
scribes the nature of wilt disease and a 
summary of the work at Leesburg.

"Asparagus Production in California,” Agr. 
Ext. Sen/., Berkeley, Calif., Cir. 91, June 
193 5, G. C. Hanna.

"Spinach Production in California,” Agr. 
Ext. Serv., Berkeley, Calif., Cir. 92, July  
1933, G. W. Scott.

"Dahlia "Variety Test, 1933,” Ga. Exp. Sta., 
Experiment, Ga., Cir. 103, No. 1933, W. D. 
Armstrong, H . L. Cochran, and David D. 
Long.

"A Year’s Progress in Solving Farm Prob
lems o f  Illinois, 1933-34, Forty-Seventh Re
port,” Agr. Exp. Sta., Urbana, III., H . W. 
Mumford, Director.

"Effect o f  Soybeans on Corn Yields,” Agr. 
Exp. Sta., Baton Rouge, La., Bui. 263, July 
1933, H. B. Brown.

"The Forty-Eighth Annual Report o f  the 
University o f  Maryland, Agricultural Experi
ment Station,” Agr. Exp. Sta., College Park, 
Md., H. J. Patterson, Director.

"Killing Weeds with Chemicals,” Agr. Ext. 
Sen/., Amherst, Mass., Ext. Leaf. 78, Rev. 
May 1933, Orton L. Clark.

"The Quarterly Bulletin,” Agr. Exp. Sta., 
East Lansing, Mich., Vol. 18, No. 2, Nov. 
1933.

"Growing Good Crops o f  Oats in Mis
souri,” Agr. Exp. Sta., Columbia, Mo., Bui. 
339, Jan. 1936, W. C. Etheridge and C. A. 
Helm.

"Comparison o f  Some Methods o f  Growing 
Onions,” Agr. Exp. Sta., Bozeman, Mont., 
Bui. 303, Nov. 1933, C. C. Starring.

"Fifty-Fourth Annual Report fo r  the Fiscal 
Year Ended June 30, 1933,” Agr. Exp. Sta., 
Geneva, N. Y ., U. P. H edrick, Director.

"The Chemical Determination o f  the Qual
ity o f  Canned Green Peas,” Agr. Exp. Sta., 
Geneva, N . Y ., Tech. Bui. 233, Oct. 1933, 
Z. I. Kertesz.

"Soil, Field-Crop, Pasture, and Vegetable- 
Crop Management fo r  Erie County, New  
York,” Cornell Univ. Agr. Exp. Sta., Ithaca, 
N. Y ., Bui. 630, May 1933, A. F. Gustafson,
D. B. Johnstone-W allace, F. O. Underwood, 
C. S. Pearson, and F. B. Howe.

"Weeds o f  New Y ork,” Cornell Univ. Agr. 
Exp. Sta., Ithaca, N. Y., Bui. 633, June 1933, 
W. C. Muenscher.

"Random Notes on Fruit Tree Rootstocks 
and Plant Propagation, II,” Agr. Exp. Sta., 
Geneva, N. Y ., Bui. 657, Oct. 1933, H. B. 
Tukey and K. D. Brase.

"Peony Growing,” Cornell Univ. Agr. Ext. 
Serv., Ithaca, N. Y ., Bui. 321, Apr. 1933, 
A. M. S. Pridham, C. E. F. Guterman, and 
Grace H . Griswold.

"Lespedeza and A lfalfa  H ay fo r  Dairy 
Cows,” Agr. Exp. Sta., State College Station, 
Raleigh, N. C., Bui. 302, O ct. 1933, C. D. 
Grinnells.

"An Opportunity— Use Rented Acres to  
Build Fertile Soils,” Agr. Ext. Serv., Raleigh, 
N. C., Ext. Misc. Pamphlet 24, Dec. 1933,
E. C. Blair.

"The Bimonthly Bulletin,” Agr. Exp. Sta., 
Wooster, Ohio, Vol. XXI, No. 178, Jan.-Feb. 
1936.

"Forty-Eighth Annual Report o f  the South 
Carolina Experiment Station fo r  the Year 
Ended June 30, 1933,” Agr. Exp. Sta., Clem- 
son, S. C., Dec. 1933, R. A. McGinty, A ct
ing Director.

"Studies in Tolerance o f  New England For- 
est Trees, XII. Effect o f  Thinning .in 
Plantations on Some o f  the Physical Factors 
o f  the Site and on the Development o f  Young 
Northern W hite Pine (Pinus strobus L .) and 
Scotch Pine (Pinus silvestris L .) , ” Agr. Exp. 
Sta., Burlington, Vt., Bui. 390, June 1933, 
W. R. Adams.

"The Digestibility o f  Artificially Dried 
Roughages,” Agr. Exp. Sta., Burlington, Vt., 
Bui. 400, Nov. 1933, J . A. Newtander.

"Studies o f  Ripening o f  Sugarcane in 
Louisiana and o f  E ffect o f  Topping upon 
Yields o f  Cane and Sugar per A cre” U. S. 
D. A., Washington, D. C., Cir. 368, Oct. 
1933, George Arceneaux.

"A Practical Laboratory Method o f  Making 
Thin Cross Sections o f  Fibers,” U. S. D. A.,
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Washington, D. C., Cir. 378, Nov. 1935, J. 1. 
Hardy.

"Reducing Decay in Citrus Fruits with 
Borax,” U. S. D. A., Washington, D. C., 
Tech. Bui. 488, Oct. 1935, J . R. Winston.

"A lfalfa Experiments at Stoneville, Missis- 
sippi,” U. S. D. A., Washington, D. C., Tech. 
Bui. 495, Sept. 1935, Paul R. Henson and 
H. L. Westover.

Economics

Results of a thorough study of cost 
records on 40 farms for the years 1931 
and 1932 in La Crosse county, Wis
consin, are interpreted in the Wiscon
sin Agricultural Experiment Station 
Bulletin 431 entitled, "How Farmers 
Adjust When Prices Fall,” by D. R. 
Mitchell. The publication gives an 
excellent presentation of many sig
nificant facts uncovered by these eco
nomic investigations.

When farmers decrease their pro
duction of crops or livestock, they in
crease their investment costs per unit 
of product produced, as a smaller 
number of units must then carry as 
large an expense load as before. This 
is due to the farm investment costs, 
depreciation, repairs, taxes, and insur
ance, which comprise about two-thirds 
of all costs. The importance of a 
knowledge of investment values and 
requirements of each individual farm 
is emphasized. Costly mistakes neces
sarily must be averted; furthermore, 
farmers should learn to look upon 
investments as purchases of future 
income, the author suggests. The re
port concludes that some cost adjust
ments increased efficiency of opera
tions, while other cost reductions are 
expressed as undesirable. An improve
ment in efficient feeding of livestock

and increase in farm labor efficiency 
are termed as significant. While 
short-time reductions in expenditures 
for commercial fertilizer, cow-testing, 
and veterinary services generally did 
not reflect on immediate crop yields 
and livestock production, a prolonged 
curtailment of these reductions would 
mean reduced efficiency in the farm 
programs.

The bulletin states, "When prices 
of milk and many other farm prod
ucts touched bottom as they did in 
1931 and 1932, farmers were forced 
to reorganize their business on a lower 
cost basis. They soon discovered that 
many of their costs could not be re
duced, and that in the case of others, 
it was a real problem to distinguish 
between what constituted a real and 
a false saving.”

The principles of sound business 
management derived from the studies 
reported in this bulletin will apply 
equally well to other farms.

"Agricultural Research fo r  the Alabama 
Farmer,” Agr. Exp. Sta., Auburn, Ala., Sp. 
Cir., Apr. 1933, M. / .  Funchess, Director.

"The Production-Consumption Balance o f  
Agricultural Products In Michigan. Part 1. 
Fruits and Vegetables,n Agr. Exp. Sta., East 
Lansing, Mich., Sp. Bui. 263, Oct. 1935, G. 
N. Motts. '

"Factors Affecting Farm Land Values in 
Missouri (From an Appraisal Viewpoint),” 
Agr. Exp. Sta., Columbia, Mo., Res. Bui. 229, 
Sept. 1935, Conrad H. Hammar.

"Readjusting Montana's Agriculture. (1. 
The Need and Basis fo r  Readjustment),” Agr. 
Exp. Sta., Bozeman, Mont., Bui. 306, Dec. 
1935, Roland R. Renne.

"Farm Economics,” Cornell Univ. Agr. 
Exp. Sta., Ithaca, N. Y ., No. 92, Dec. 1935.

"Prices o f  Vermont Farm Real Estate,” Agr. 
Exp. Sta., Burlington, Vt., Bui. 391, June 
1935, T. M. Adams.

"Let me show you something new 
in a snappy sedan,” suggested the 
salesman.

" It  won’t do you any good,” she 
replied, "and besides, I don’t think 
you could.”

" I  see the jury acquitted the girl 
who killed her employer, on the 
ground of insanity.”

"Yes, and quite right, too. Any
body who kills an employer these days 
is certainly crazy.”



Survey Shows Too Many 
Fertilizer Grades Sold

MOST farming areas which use 
large quantities of commercial 

fertilizer could be supplied by a dozen 
or so properly selected grades such as 
4-8-4, 2-12-6 and others. Yet, farmers 
as a whole must choose from more 
than a thousand grades when they buy 
fertilizer.

Almost 40 per cent of the three 
and a quarter million tons of fertilizer 
sold in 1934 was of five popular 
grades, 3-8-3, 3-8-5, 4-8-4, 2-12-6 
and 4-8-7. The remainder, a little 
more than 60 per cent, was divided 
among more than 900 grades, accord
ing to a joint survey by the Bureau of 
Chemistry and Soils and The National 
Fertilizer Association. This informa
tion, the investigators say, might well 
be used as a basis' for reducing the 
number of grades.

Only 21 grades were sold in Missis
sippi— the smallest number in any 
state using large quantities of fertilizer 
— as compared to 425 grades sold in 
Florida. In Mississippi 85 per cent of

the fertilizer was of one grade. In 
Florida, total sales for each of more 
than 200 grades were 25 tons or less.

“In most states fertilizer manufac
turers are compelled by competition 
and other circumstances to make and 
stock many grades,” says Dr. W. W. 
Skinner, assistant chief of the bureau. 
“Fertilizer bags and tags have to be 
printed, chemical analyses made, and 
storage space provided for each grade. 
The cost of these items is about the 
same whether 5 or 5,000 tons are sold.

“Farmers can help eliminate many 
unnecessary grades by finding out the 
few well-selected grades that will 
serve their needs. This would help the 
local fertilizer manufacturer to pro
duce tonnage instead of grades and 
sell his products for less money.”

Results of the joint survey are sum
marized in a report, Plant Food Con
sumption in the United States in 1934. 
Copies may be obtained as long as the 
supply lasts from the Bureau of Chem
istry and Soils, Washington, D. C.

Sixty-six Million in Smokes
"Oi7'HILE “cigarette money” may 

* *  be small change to the average 
Canadian, the amount spent on to
bacco in the Dominion as a whole dur
ing a year is a very substantial sum 
and supports an industry of major im
portance. According to a report is
sued by the Dominion Bureau of Sta
tistics, the output of the Canadian 
tobacco manufacturing industry in 
1934, including excise duties, was 
valued at $66,400,493, which repre
sents an increase of $2,165,734, or 
about 3.4 per cent, over that of the 
previous year. Cigarettes formed the 
main item of production with an

output of 4,843,470 thousand valued 
at $38,182,600. Smoking tobacco 
was next in importance with an out
put of 19,916,321 pounds valued at 
$19,939,514. This was followed by 
cigars with a production of 116,858 
thousand valued at $4,5 57,959; chew
ing tobacco, 3,118,235 pounds valued 
at $2,642,751, and snuff, 788,913 
pounds valued at $1,063,449.

Tobacco has been grown in Canada 
since the early French colonial days. 
At that time tobacco smoking was 
general among the natives, but the 
white people did not acquire the habit 
quickly as the use of tobacco was
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frowned upon in the best circles. Due 
to public sentiment and governmental 
opposition some time passed before the 
farmers began to grow the plant. It 
was not until 1735 that the govern
ment gave any encouragement to to
bacco growing. Times have changed 
since then and today the tobacco in
dustry contributes materially to the 
agricultural economy of the Domin
ion. Materials used in the industry in 
1934 had a value of $18,629,615, of 
which $14,164,681 was for raw leaf

tobacco. All told, the industry con
sumed 36,100,480 pounds of raw leaf 
tobacco, of which 26,927,337 pounds 
with a cost value of $7,521,936 were 
of domestic origin. During the year 
under review there were 127 establish
ments engaged in the tobacco indus
try, representing a capital investment 
of $51,546,009 and providing employ
ment for 8,150 workers. The value 
of production, less excise duties, is 
placed at $37,489,025.

Vegetation Is to the Soil 
What Skin Is to the Body

EGETATION on the earth is lik
ened to the skin on our bodies by 

Federal erosion-prevention workers. 
Remove a large portion of the skin 
and terrible sores result. Reckless de
nuding of millions of acres of the rich
est land in the country has resulted in 
erosion; huge sores upon the earth.

"Recovery from the disease of ero
sion is not a simple matter,” says H.
H. Bennett, of the Soil Conservation 
Service. "Obviously we cannot return 
to presettlement conditions. The na
tion has its roots in agriculture and if 
the nation is to continue, agriculture 
must continue. We cannot raise corn 
and tobacco and cotton in the woods.

We cannot harvest a wheat crop from 
the unbroken prairie. But we must 
make some concessions to nature, 
whose laws we cannot repeal even if 
they are irksome.

"Protection and production are not 
necessarily incompatible. With a sys
tem of correct land use we can farm 
much of our soil and keep it, too. We 
cannot safely farm all of it to clean- 
tilled, erosion-producing crops. Some 
of the steeper and more erosive land 
must be in trees or grass. These crops 
anchor the soil. Like the skin on our 
bodies they protect the earth from the 
disease of erosion.”

Fertilizing Pennsylvania Cigar-leaf Tobacco
(From page 12)

of disease organisms. This is a factor 
of great importance; in many cases, 
entire crops have been destroyed by 
disease. Heavy rains reduce the vi
tality of the plant, rendering it more 
susceptible to leaf-spot diseases, es

pecially wildfire, unless the plant is 
fortified with potash. In addition, no 
element surpasses potassium in enhanc
ing the burning quality of tobacco.

The soils of Lancaster county lack 
available potash. During the season of
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1935 crops were observed which 
showed pronounced symptoms of pot
ash deficiency in the early stages of 
plant growth, as evidenced by the 
characteristic mottled appearance of 
the leaves. Later, an unbalanced con
dition with respect to nitrogen and 
potash was observed in many mature 
plants throughout the county, as evi
denced by the characteristic "stem- 
bound” condition of the leaf. Such a 
leaf is thicker than a normal leaf and 
contains more organic matter in pro
portion to the quantity of potash. 
This is undesirable from the stand
point of the manufacturer, since it is 
difficult, if not impossible, to ''fer
ment” smoking qualities into such 
tobacco.

The problem of potash fertilization 
is of paramount importance to the to
bacco industry of Lancaster county. 
Notwithstanding the fact that these 
tobacco soils are deficient in available 
potash, little potash fertilizer has been 
used, on some farms none at all. In 
many cases, fertilizers which are not 
well balanced with respect to nitrogen, 
phosphoric acid, and potash have been 
used. More attention appears to have 
been given to additions of nitrogen 
than to additions of either phosphoric 
acid or potash. This practice must 
be changed, if the tobacco industry 
of Lancaster county is to be profitable.

It is difficult, if not impossible, to 
recommend a fertilizer mixture that 
will satisfy all conditions in Lancaster 
county. The field experiments, how
ever, have yielded results which are 
applicable, in large measure at least, 
to other parts of the county as well. 
An application of 1,000 pounds, or 
more, of commercial fertilizers per acre 
is desirable in all cases, but the units of 
nitrogen, phosphoric acid, and potash 
may vary to some extent on different 
soils. The nitrogen may vary from 
3 to 6 per cent, the phosphoric acid 
from 5 to 8 per cent, while the potash 
may vary from 10 to 12 per cent. 
Potash should be the predominating 
element. It must be used in a form 
other than the muriate. The phos
phoric acid content should be, on the 
average, somewhat greater than that 
of nitrogen.

Excellent results have been obtained 
on the experiment plot soils, from the 
standpoint of both yield and quality, 
when a 6-8-12 mixture has been ap
plied broadcast or to the row in quan
tities varying from 1,000 to 1,500 
pounds per acre, and without manure. 
Satisfactory results likewise have been 
obtained on the plots and on different 
farms located throughout the county 
when either a 3-5-12 or a 3-8-12 mix
ture in like quantities has been used 
in conjunction with stable manure.

The Inquiring Mind
(From page 22)

ually changed by soil organisms to 
nitrates or ammonia, in which forms 
nitrogen may be taken up by the 
plants. Some soils produce good 
crops for a long time without addi
tions of vegetable matter, but for 
permanent productiveness on most 
soils, vegetable matter must be added 
sooner or later. Vegetable matter 
may be supplied from barnyard ma
nure, from leaves, straw, or similar 
waste material, or from legume crops

which have power to take nitrogen 
from the air.

Legume crops may be grown in ro
tation with other crops, and if either 
grazed off or turned under will intro
duce vegetable matter into the soil. 
If the crop is heavy, it is best to allow 
it to become nearly mature before 
turning it under. To graze off the 
crop is better than to turn it under, 
as some of the feeding value of the 
crop is secured when it is grazed,
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while the droppings of the animals, 
together with the liquid excrement, 
return to the soil the bulk of the plant 
food taken away by the crop. When 
the legume is made into hay to be 
sold, however, the land probably gains 
little nitrogen and actually loses phos
phoric acid and potash.

Many of the Texas soils are rich in 
potash, but there is a variation among 
the different types and some need pot
ash as a fertilizer. While in many 
cases the total potash is high, a large 
part of this is locked up in insoluble 
silicates and may not become available 
for the use of plants in centuries. The 
total amount does not, therefore, in
dicate how much is available for use 
bv the immediate crop, and potash 
must often be added in the form of 
commercial fertilizer.

A Sound Adviser

All of Dr. Fraps’ published articles 
and bulletins concerning fertilizers 
contain the same sound advice, and we 
are certain that such recommendations 
have, and will do, a great deal toward 
improving the fertility of Texas 
lands.

As stated previously, in his address 
to the Texas Feed Manufacturers in 
1935, Dr. Fraps recommended the es
tablishment of rigid standards for 
mixed feeds. The adoption of such 
measures will do a great deal for 
Texas, and Dr. Fraps is to be com
mended for his work in determining 
scientific and balanced rations. For 
more than 100 years chemists, biolo
gists, and other research workers have 
been studying to find out what in
gredients are necessary and how great 
are the requirements to produce the 
best results in the feeding of domestic 
animals.

A great deal has been discovered, 
and a great deal remains to be done; 
but the proper use of the information 
already available, the proper com
pounding of feeds that will adequately 
serve the needs of domestic animals

and manufacturing and selling under 
strict laws will be of great benefit to 
the users. A portion of the energy in 
the feed eaten by the animal passes 
through in the undigested compounds 
found in the solid and in the liquid 
excrement. Some energy is lost in fer
mentation in the intestines, and a por
tion is consumed by the work of di
gestion. The net energy-producing 
feed which remains is the part which 
can be used' for the maintenance of 
the animal, repair of the animal body, 
and for the production of fat, milk, 
eggs, work or motion.

It is important, therefore, that feeds 
sold should be properly made and 
compounded to produce the greatest 
amiount of energy and body-building 
ingredients, and Dr. Fraps’ research 
and his published findings will be of 
great benefit in establishing correct 
grades and suitable laws for the sale 
of feeding stuffs.

Interested In Many Projects

These are just a few of the projects 
which have made Dr. Fraps’ name so 
well known in the field of agricultural 
chemistry. In addition to his soil and 
feeding research, he has found time to 
give a great deal of time to other ag
ricultural needs. He has published 
bulletins on "The Composition of 
Rice By-Products” (1904); "The 
Chemical Composition of the Cotton 
Plant” (1919); bulletins dealing with 
wheat, peanuts, corn, cottonseed meal, 
oats and oat by-products, prices of 
feed utilities, digestibility and produc
tion coefficients of poultry feeds, and 
hundreds of other interesting and in
structive offerings.

Professor A. D. Jackson, editor of 
publications at the Texas Experiment 
Station, says, "For more than 15 years 
Dr. Fraps has taken a vigorous part in 
the editing of all the publications of 
the Texas Station. His wide knowl
edge of the current status of the 
scientific progress in all branches and 
his practical understanding of the ele
ments of correct publications have
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enabled' him to be of great assistance 
to authors, especially to young authors, 
and his advice is universally sought by 
all members of the staff, numbering at 
present around 125.

"As chief of the Division of Chem
istry of the Station, his work touches 
vitally that of all the other divisions. 
Dr. Fraps is either author or joint au
thor of a large proportion of the nearly 
600 publications issued by the Texas 
Station, as well as a large number of 
articles published in scientific journals. 
His studies of the composition of the 
soils of Texas and his administration 
of the Texas fertilizer laws have 
enabled him to render invaluable serv
ice to farmers seeking to make an in
telligent use of their lands and of the 
fertilizers required for the best per
formance of the land.

"His studies of Texas feeding stuffs 
and their composition and utilization 
have led to a more correct evaluation 
of various feeds and their productive 
value. His work in this field ranks 
with that of the greatest students in 
the world dealing with feeding stuffs. 
His publications dealing with feeds are 
the handbooks of feeders, and serve as 
a guide in the establishment of 
standards required in the Texas feed- 
control service.

“The intimate ramifications of 
chemistry into all of the problems of 
agriculture have called forth unusual 
activity on the part of this great 
chemist and the large and competent

staff which he directs. He finds time 
to advise many students each year in 
their studies at the Texas college, al
though he has not attempted to do 
any regular teaching for many years. 
His personal and official mail is large 
in volume and always receives his most 
careful attention, and his replies are 
always considered absolute.”

Enjoys Social Activities
A tribute such as this gives a fine 

impression of the character and ability 
of the man. Dr. Fraps still finds time 
to take a fairly active part in the so
cial activities of the campus. The 
family maintains its membership in 
the Episcopal Church, where it is 
active and liberally contributes to its 
support.

Dr. Fraps is active in the meetings 
and scientific work of the many socie
ties of which he is a member. He has 
paid small attention to the matter of 
amassing money and lives modestly, 
but in his hospitable home visitors feel 
an unusual freedom. In his gardens 
he has developed a number of fine 
roses, and some of the finest and rarest 
specimens may be seen there. And, 
as we said in the beginning, he is an 
ardent radio fan, and spends a great 
deal of his spare time listening. To 
again quote the great Major Bowles, 
and we hope Dr. Fraps is listening, 
"All right, all right, with a record 
like yours will wil never get the 
gong.”

Fertilize to Control Cotton W ilt and Rust
(From page 16)

From the point of view of the con
trol of the cotton wilt disease, the 
striking result is the very pronounced 
effect of high-potash fertilizers in very 
greatly reducing the incidence of cot
ton wilt— even as little as 40 pounds 
of muriate of potash per acre in a 
4-10-4 fertilizer resulted in a reduc

tion in the incidence of cotton wilt 
from about 37 per cent to about 20 
per cent, and an application of 144 
pounds of muriate of potash alone re
sulted in a decrease to less than 7 per 
cent. The application of 300 pounds 
of superphosphate alone actually
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E f f e c t  o f  V a r i o u s  F e r t i l i z e r s  o n  t h e  I n c i d e n c e  o f  C o t t o n  W i l t  a n d  

Y i e l d  o f  S e e d  C o t t o n ,  C o t t o n  B r a n c h  E x p e r i m e n t  S t a t i o n ,  L e e  

C o u n t y ,  A r k a n s a s ,  1933. ( E a c h  T r e a t m e n t  W a s  R e p e a t e d  F o u r  T i m e s  

i n  t h e  E x p e r i m e n t a l  F i e l d s . )  V a r i e t y  T r i c e  304.*
Acre

July
J

rercentage 0 1  w urea riants-------''Yield of

Formula
Jrlot Treatment 1 \ 
Amount Applied to the Acre

July
20

Aug.
J

Aug.
20

Sept.
$

Seed
Cotton

Check No fertilizer .......................... 4 .0 10 .5 13 .3 2 0 .6 3 7 .2
Pounds

6 4 4
6 - 0 - 0 Nitrate of soda, 2 4 0  lbs........ 2.1 7 .0 9 .7 1 7 .9 3 1 .8 1,123
6 - 8 - 0 Nitrate of soda, 2 4 0  lbs........ 1

Superphosphate, 3 0 0  lbs........ ^2.8 6 .2 1 2 .4 2 2 .2 3 7 .2 9 9 4

6 - 8 - 6
Nitrate of soda, 2 4 0  lbs........ ,
Superphosphate, 3 0 0  lbs........ I -8 2 .8 4 .5 8 .2 13.3 1 ,665

6 - 8 - 1 2

Muriate of potash, 7 2  lbs.
Nitrate of soda, 2 4 0  lbs........ ..
Superphosphate, 3 0 0  lbs........

r
[ -9 4 .1 5.3 7 .0 8.1 1 ,813

Check
Muriate of potash, 1 4 4  lbs.. . - 
No fertilizer........................... 4 .4 7 .4 10.5 16 .3 2 8 .2 6 9 2

4 - 1 0 - 4
Nitrate of soda, 133 lbs........
Superphosphate, 3 1 3  lbs........ ► 1.5 4 .2 6 .7 1 0 .2 2 0 .1 1 ,3 4 4

0 - 0 - 1 2
Muriate of potash, 4 0  lbs.. . . J  
Kainit, 15 percent, 4 8 0  lbs.. .8 3 .1 5 .6 6 .5 8.5 1 ,0 7 5

0 - 0 - 1 2 Muriate of potash, 1 4 4  lbs.. . 1.1 3 .9 5.1 6 .0 6 .9 1 ,1 3 8
0 - 8 - 0 Superphosphate, 3 0 0  lbs......... 5 .9 1 2 .7 16 .5 2 3 .9 4 0 .1 6 7 2
Check No fertilizer.......................... 6.1 1 4 .0 16 .8 2 3 .2 3 7 .6 643

Manure, 10 to n s .................... 3 .2 1 0 .4 1 1 .2 1 5 .0 1 8 .9 1 ,6 2 4

*  This table is reproduced from  Arkansas Agricultural experim ent Station Bulletin 308.

seemed to increase the incidence of 
both rust and the cotton wilt disease.

The numerical data shown do not 
tell the whole story, since the inci
dence of rust or potash hunger can
not easily be expressed in figures ex
cept as it is expressed in yields. Very 
pronounced control of this trouble 
was obtained through the use of pot- 
ash-containing fertilizers, including 
manure, and was evidenced by the ab
sence of all the typical symptoms of 
the disease. On the other hand, it is 
interesting to note that in this experi
ment, as well as in practically all 
others where nitrogen and phosphorus 
were applied alone or in combination, 
but without potash, the symptoms of 
potash hunger were actually even more 
striking than on non-fertilized plots, 
and in practically every case the in

cidence of cotton wilt remained as 
high as though no fertilizer were used.

In another series of experiments ex
tending over a three-year period, it 
was found that cottonseed meal 
equivalent to that contained in 600 
pounds of a 6-8-6 fertilizer applied 
just prior to planting, gave only small 
yield increases and had almost no ef
fect on the amount of rust or wilt.

From the practical point of view, a 
series of later experiments similar to 
the 1933 experiment mentioned above, 
but in which half of each series of 
treatments was planted to Misdell 2 (a 
highly wilt-suspectible variety) and 
half to Rowden 2,088 (a moderately 
resistant variety) indicates that cotton 
wilt and rust can be almost com
pletely eliminated, provided root-knot 
is absent, if a resistant variety is em
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Showing the effect of a complete fertilizer (600 lbs. of 6-8-12) versus no fertilizer on cotton 
wilt and “rust.” Note premature defoliation and poor growth in the no-potash plot. There 
was about three times as much wilt in the no-potash plots as on the fertilized plots and the 

yield of seed cotton was about one half as great.

ployed, and enough potash is applied 
to control rust or potash hunger.

The results from this series of ex
periments lead us to the conclusions 
regarding the practical control of the 
cotton wilt— rust— root-knot complex 
in Arkansas, which are the basis of

our present recommendations. In
substance they are as follows: We
advise our farmers that they must first 
control root-knot. Fortunately, only 
a small proportion of them are as yet 
faced with this problem so far as cot
ton is concerned. If  we are able to

Showing the effect of potash fertilizer alone versus phosphate alone on the incidence of cotton 
wilt and rust. Note healthy foliage on the potash plot and the defoliation and poor growth on 
the phosphate plot. The potash plot showed an incidence of 3.88 per cent on the phosphate plot.
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eliminate root-knot from considera
tion, we then turn our attention to 
rust or potash hunger. If it is present, 
we recommend its control through 
adequate potash fertilization and the 
building up of the humus of the soil. 
Finally, with these two phases of the 
problem under control, we recommend 
not necessarily the most wilt-resistant 
variety of cotton available, but rather 
at least a moderately resistant variety 
which best suits the general situation. 
Under our conditions these recommen
dations have never failed to give satis
factory commercial control. We make 
no such recommendations for any 
parts of the State except those sandy,

alluvial lands where our experiments 
have been tried and where they have 
been remarkably successful.

We believe that there are many 
other parts of the South where such 
a program will succeed; indeed, recent 
reports from both the Mississippi and 
Tennessee Experiment Stations indi
cate that their results with potash- 
containing fertilizers for the control 
of cotton wilt are substantially in ac
cord with those secured by the 
Arkansas Station. However, actual 
experience in the particular locality 
under consideration will be the only 
safe guide for the individual cotton 
farmer.

Meeting New Hampshire’s Pasture Problem
(From page 19)

and Japanese millet or Japanese millet 
and Sudan grass for August have been 
most useful. Reseeding the run-out 
areas in pastures that are tillable also 
has been advocated.

These have been the planks in our 
Extension platform in New Hamp
shire. As I have already indicated, a 
recent check-up was made by County 
Agents to determine how far we had 
gone along the road of pasture im
provement and management. The re
sults for those dividing their pastures 
have already been given, and there was 
no small amount of surprise when we 
found that 43 per cent of the dairy
men who replied to the questionnaire 
had practised some method of dividing 
their pastures.

It should be stated also that an
swers came from but about 10 per 
cent of the dairymen of New Hamp
shire. Those who threw the letter up 
on top of the kitchen clock and forgot 
about it are not included in the sum
mary. It may be true that only the 
better farmers answer questions like 
this, but after two decades spent in 
work of this sort we suspect that a

great many good farmers laid the let
ter aside until they had more time to 
answer it or filed it in the waste
basket when it came. To get an esti
mate of progress, perhaps we should 
multiply the information by three or 
four or five. But that would still be 
an estimate, and so we will confine our 
story on progress made to the reports 
of those who actually did send back 
the information; then we will know 
what happened on these farms, any
way.

Fourteen hundred and twenty-four 
acres of pasture were top-dressed by 
farmers reporting. This does not 
mean that every dairyman fertilized 
an acre of pasture. Some men did 
nothing, while others fertilized on 
rather a large scale, one large herd 
owner reporting a total of 60 acres so 
treated.

The top-dressing idea is gaining 
ground. Farmers have been somewhat 
skeptical about treating some of their 
old pastures, fearing that they will not 
get value received for the money 
spent. There is a dividing line, and it 
takes some experience to know what
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kind of pasture will and will not pay. 
When the facts are better known, and 
money gets a shade more plentiful, 
this phase of the program will go for
ward more rapidly. There is plenty 
of interest now. All that is needed is 
courage to make progress.

A Few Simple Rules

Much experimental work has now 
been done in the Northeastern states 
on pasture fertilization. The conclu
sions that have been drawn from this 
work are so impressive and clear-cut 
that there is little need for making 
mistakes when undertaking a top- 
dressing scheme.

A few simple rules about where and 
how to begin and what to use may not 
be out of place.

(1) The best areas in the pasture 
should be top-dressed first. Top-dress 
the best sections at the start, for all 
of the pasture area will not be needed 
when it responds to fertilizers.

(2) Top-dressings should be ap
plied from two to eight weeks before 
grazing is to begin, depending upon 
the nitrogen carrier used.

(3) An application of 500 to 600 
pounds of a 4-8-7 or 4-8-8 or other 
analyses in this ratio will usually prove 
ample in amount at the start. If 
double strength fertilizers are used, the 
rate of application should be reduced 
so as to apply the equivalent amounts 
of plant food. This will stimulate 
the grass for early grazing and will 
encourage White Dutch clover which 
will be productive during the summer 
and fall months, provided the soil is 
heavy enough to support a stand of 
Dutch clover. It should be, if the 
most profits are to be obtained from 
top-dressing.

(4) On better sods and in more in
tensive systems of dairying, a 1-1-1 
ratio may be used in place of the 1-2-2 
ratio mentioned. This will give more 
early stimulation and, if  used, should 
be followed by heavy and controlled 
grazing.

(5) In fact, any system of fertili
zation should be coordinated with 
proper fencing so as to control the 
grazing. Less fertilizer need be ap
plied if this is done, and the fertilized 
areas will not be injured by too close 
cropping if grazing can be controlled.

(6) Lime may be applied at any 
time at the rate of l/z  to 1 /z  tons 
ground limestone or x/z  to 1 ton hy
drated lime per acre. If  a farmer’s 
money is limited, he should fertilize 
first and lime after he has had some 
profit from the top-dressing. In any 
event liming should not be delayed too 
long, as fertilizing may increase the 
need for it.

What results may be expected from 
top-dressing planned out along these 
lines? The National Fertilizer Asso
ciation published the results of 103 
carefully conducted' trials in 1929, in
dicating that a sod yielding about l/z 
ton of dry matter could be reasonably 
fertilized and made to produce 1 % 
tons of dry matter per acre during the 
pasture season. Protein was increased 
from 171 to 488 pounds per acre, a 
somewhat greater ratio because the 
protein of fertilized grass is highei 
than that not treated.

In 1930 these same investigators, in 
cooperation with farmers in nine 
Northeastern states, reported a profit 
of $29.62 an acre from top-dressing 
where the work was carried out on a 
field scale and the results checked in 
actual milk produced.

Top-Dressing Pays Profits

In our trials in New Hampshire we 
have produced feed, by top-dressing in 
the pasture with fertilizer, much 
cheaper than we could buy the same 
amount of feed at the grain store. In 
fact, we secured from 2 to 11 times as 
much feed with our money invested in 
fertilizers, carefully applied, on rea
sonably good sods, as we would have 
had we taken the same amount of 
money to the grain store and spent it 
there.
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P h o s p h o r u s

P o t a s h

L ime

P h o s p h o r u s P h o s p h o r u s

L ime

N it r o g e n

P h o s p h o r u s

P o t a s h

L ime

Pounds Dry Matter Per Acre 
1,051 1,392 1,548 1,850 2,501

Pounds Crude Protein Per Acre 
171 235 266 344 488

There are very few farmers in New 
England, and perhaps in the North
east, who cannot afford to top-dress 
some pasture land. Fertilized pastures 
are profitable because of the response 
obtained. They save buying grain, re
duce the necessity for feeding so much 
hay and silage and green feed' in the 
barn, reduce the labor necessary in 
caring for the herd, increase the 
palatability of the pasturage, boost its 
mineral content; in short, they make 
dairying easier and keep more of the 
money at home.

Even with properly fertilized pas
tures it will still be necessary for most 
farmers to grow some emergency crops 
for late July and August.

Emergency pasture crops utilized on 
the farms reporting total almost 2,000 
acres. The crops utilized were oats 
and Japanese millet. A few years ago 
no one had thought of pasturing oats. 
One farmer alone last season fed off 
50 acres of oats on his Connecticut 
valley farm and states that he will 
never return to the old method of hay
ing the oats, and meanwhile, feeding 
his cows in the barn during July and 
August. Pasturing the oats means bet
ter stands of clover than where the 
oats are mowed for hay. This fact is

now conceded by those who have tried 
the system. Better hay crops follow
ing will tend to make up for the lack 
of cured fodder in the barn by not 
harvesting the oats, and the most dif
ficult part of haying is eliminated 
when the oats crop is turned over to 
the cows.

One question asked was in regard to 
the number of acres of rowen pastured 
after early haying and after top-dress
ing hay land in the spring. This 
method of increasing August and Sep
tember pasture has an extremely wide 
appeal, for 7,265 acres of second crop 
were utilized in this manner.

One reason this question was asked 
was because we had staged a rather 
active campaign in the winter of 1935 
to influence farmers to use chemical 
fertilizers on thin hay land, to increase 
the yield and quality of the hay, as 
well as to give better rowen crops. 
The farmers who reported indicated 
that they top-dressed 3,495 acres of 
hay in 1935 as against 1,580 acres in 
1934, which accounts to some extent 
for the wide utilization of the second 
crop for pasture.

On the farms reporting, there are 
more than 5,000 acres of tillable pas
ture. Approximately 10 per cent of
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this was plowed and reseeded to a per
manent pasture mixture during the 
year. I f  every farm had an equal acre
age of tillable pasture, the matter of 
pasture improvement would be quickly 
solved, but it hasn’t been distributed 
in this manner.

No data are. available on cutting 
brush, renovating cut-over land, or 
other means of improving grazing 
land. We are aware of the fact that 
there is an increasing effort in this

direction, particularly in the removal 
of hard hack and other brush and 
weeds from desirable pasture lands.

I t  appears too early yet to predict 
when all the farmers who care to will 
have available pasture all through the 
summer season. Progress has been 
made. Many farmers have already 
achieved the goal for their individual 
farms. The stage is set for a violent 
offensive, and that there are plenty of 
campaigners no one can deny.

Soybean Trends
(From page 8)

into five divisions and the average 
yield for each division determined, a 
more complete picture of what has 
happened may be obtained. The re
sults of these calculations are given in 
the accompanying diagram.

The trend of the yields for the un
fertilized plots has been downward 
from 17.6 bushels per acre for the first 
division (1912-15) to 9.6 bushels for 
the last division (1929-32). All the 
fertilizer and manure-treated plots in
creased the yield over the untreated 
plots in each division, but the general 
trend of the yield' also has been down
ward. This indicates that the soy
bean crop was removing more plant 
food from the soil than was returned 
by applications of manure or fertilizer, 
and that the crop was drawing upon 
the plant-food reserves of the soil.

It will be noted in the table of 
treatments that the plots received 
about three times as much plant food 
during the first three divisions as they 
did during the last two divisions. Con
sidering the first three divisions alone, 
where the larger amounts of plant food 
were returned, it will be observed that 
the trend of the yields was downward 
from the first division to the third di
vision. Where the smaller amounts of 
plant food were returned to the soil 
during the last two divisions, the yield

of soybeans has gone down until the 
highest yield from the fertilized plots 
in the fifth division was only 2.4 
bushels above the yield of the unfer
tilized plots of the first division and 
nine bushels below the highest yields 
of the treated plots of the first divi
sion. Examining the diagram still 
further one observes that muriate of 
potash alone has not sustained the 
yields as well as a combination of 
superphosphate and muriate of potash 
or nitrate of soda, superphosphate, and 
muriate of potash or manure.

The amounts of fertilizer and ma
nure that were applied to these plots 
per rotation were thought to be large 
at the time the plots were laid out, and 
yet the return of 16 pounds of nitro
gen, 40 pounds of phosphoric acid, and 
37 pounds of potash on the NPK plot 
or the return of approximately 5 0 
pounds of nitrogen, 2 5 pounds of 
phosphoric acid, and 5 0 pounds of 
potash on the manure plot for each 
soybean crop removed during the first 
three divisions (1912-1924) has not 
prevented the yields from taking a 
downward trend. Where the amount 
of plant food returned was reduced 
to about one third of the above 
amounts, as it was in the fourth and 
fifth divisions, there has been a further 
decline in the yield until the yields of
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the treated plots of the fifth division 
approximate the yields of the un
treated plots of the first division.

Analyses of the fertilizer constitu
ents in the soybean crops that were re
moved are not available, but if the 
analysis of the fertilizer constituents 
in a crop of soybeans, as given by 
Smith and Woods, is compared with 
the amount of fertilizer materials re
turned to the soil on the Delaware 
treated plots, the calculations will 
show that for the 21-year period there 
have been removed 1,050 pound's of 
nitrogen, 840 pounds of phosphoric

acid, and 2,100 pounds of potash by 
the cropping of soybeans, and that 
there has been allotted for this re
moval a return of 128 pounds of 
nitrogen, 616 pounds of phosphoric 
acid, and 559 pounds of potash on the 
NPK plot. These calculations show 
that the soil book has not been bal
anced. The trend of the yields indi
cate the same thing. Will the future 
grower of soybeans accept a decreas
ing yield or will he be returning to 
the soil 500 to 1,000 pounds per 
acre of a 5-5-10 fertilizer or the 
equivalent?

Richer Dirt
(From page 5)

career of food expansion is about over, 
both as to foreign outlets and domestic 
consumption— under our present gen
eral consumers’ wage scale.

Not in terms of stomach capacity or 
fulfilled desires, but in terms of old 
technocracy, the machine age and jobs 
and buying power. I t ’s more than a 
fence-line, quarter-section question, 
despite the court’s decree to the con
trary. Why, it’s even beyond Walter 
Winchell!

You and I can’t get up any heated 
argument over the common sense in
volved in the soil program or better 
farming which accompanies it. There 
isn’t any between trained friends on 
that score.

Erosion is wrong, wasteful, hateful, 
ugly, and a dirty discredit to us. Wire 
grass and tumble weeds should give 
ground to legumes. The torrential 
rains we get in the Mississippi valley 
area, followed by heat waves of blister
ing severity, burn up the soil chem
icals faster than biology can function 
to restore fertility. (That’s another 
place where Europe has it **on us.” 
They don’t get such extremes to 
oxidize the wealth of organic matter.) 
Green manuring for humus and nitro
gen is a greater gospel than the dic-

tums of the Supreme Court, and 
mending our miserable runaway lands 
means more than amending the Con
stitution.

There is no turning back, no chance 
for debate when it comes to that issue. 
Any other course is defeatism.

So bring on your limestone, your 
cultures, and your minerals to aid the 
bacterial symbiotic processes at the 
roots of lupines, lespedeza, and lucerne. 
Get it by grants or tackle it with 
taxes—only get it done! The'n what?

It’s just what we know should be 
done and what should have been done 
years ago, if we had had the cash and 
the conviction. So it’s all to the good 
—amen from all corners! And yet?

Project yourself into the future. 
Here’s a lush field of legumes, the 
ideal of anybody’s ruminants. It 
grows on a third of the crop land 
worth cropping in America. Cut it 
for hay, and the tonnage of rank, 
leafy, vitamin-filled, high-protein for
age bursts the nation’s mows and even 
crams the silos! But I can’t eat any 
of it. It’s a juicy job for the critters 
— meaning more critters, more milk, 
wool, pork, and beef.

Use it for pasture, and the lambs 
and piglets wax fat and more numer
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ous. Again the farmer finds his carry
ing capacity far ahead of his herd, and 
he breeds some more. If our con
sumers earn enough to keep step, we 
will be in clover in more ways than 
one. Here’s hoping for an industrial 
renaissance to match the coming soil 
renovation!

TOUT that’s not the whole story.
Here’s another field of legumes, 

ripe and well established. Humus is 
lacking in the soil. Turn under the 
whole plant, start the nitrogen factory 
working, aerate the soil, stop leaching 
and baking; then rotate with cereals, 
cotton, corn, tobacco, cabbages, and 
even artichokes if you like them. How 
much more of these cash crops will 
one acre thus improved over four or 
five years bring forth?

Plenty is the answer—plenty! We 
only hope it won’t be the tortured 
plenty we had in 1932, which sent us 
to the purple bow-wows. Again we 
turn our sweaty eyes to behold the 
road over which those better paid and 
more numerous and ravenous cash 
customers must come to glean what 
we have provided at a goodly stipend. 
But unfortunately, we have been so 
all-fired busy in the corn rows and 
the pumpkin vines that we could not 
spare time to regulate the production 
of the tycoons of industry; and to 
them we must look for succor or else 
again be suckers.

Somehow, by these devious meander- 
ings I have come to adopt the hunch 
that this whole mess is, after all, a 
national problem at least. I know 
some jurists do not agree, but I was 
always a stubborn cuss, and one devoid 
of precedent. It is not a case of 
"cheap food” for the masses, but one 
of plenty of food at prices which do 
not put eternal mortgages on the soil. 
If the soil is worth saving, by gracious, 
it is worth redeeming by decent in
stallments to the husbandmen. Other
wise, sooner or later we don’t eat.

Of course, there is one flaw, and a 
big one at that, in my little thesis. I

have inferred that the "Guv’munt” 
could induce practically all farmers to 
become efficient farmers— and thereby 
ruin the business for the whole ka- 
boodle. But it won’t happen.

There must always be a residue at 
the bottom of the kettle out of which 
to make good, thick, pasty political 
soup. I don’t know what would hap
pen to campaign orators without an 
issue, in case this incorrigible group 
of non-conformists suddenly took the 
government seriously and began soil 
improvement simultaneously.

Then there is always a fringe of in
dividualists who subscribe to day-old 
metropolitan newspapers, calling them
selves the "world’s greatest.” They 
delight in seeing farm leaders damned 
by two-bit scribes or distorted by sub
sidized cartoonists, all in the interest 
of low-cost loins and high-cost divi
dends. You can bank on those boys 
hanging onto gullies and marsh hay 
for a couple of centuries, or until the 
sheriff pushes them off so the insur
ance company can speed the plow. 
They swallow the "con” handed to 
them and are proud to be conserva
tives ne plus ultra forever.

Then, arrayed on the side of delay in 
reaching the ultimate in agricultural 
efficiency are the many pests not here
tofore mentioned— the bugs and the 
bad bacteria. There’s many a slip be
tween twenty pounds of scarified seed 
and an acre of legumes, not to men
tion the gibbering "Gibberella,” or 
whatever it is that haunts the spring
time corn fields, lying in wait to nip 
the germ in the bud.

C O  we can thank our stars for 
^weather vagaries and human frail- 
ity. I t ’s about the only antidote we 
have in our purposeful pledge to make 
America "soil conscious.” We can 
depend on the floods and the drought 
and the sulkers and the kickers to 
keep us prosperous in the minority— 
simply by not doing the right thing 
by the land. The fellows who built 
'the poor-houses knew human nature
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pretty well, I reckon. They knew we 
wouldn’t all have sense enough to be
come prosperous at the same time. 
Not even when we pay taxes to hire 
folks to teach us how to get that way.

By degrees, prior to the fateful 
January sixth, we had been edging 
away from the old philosophy of scar
city in farm production, always rankly 
distasteful to men of the land. It has 
not been so horrid to other gainful 
enterprises in America, and the old 
law of S. and D. was erected on that 
sacred precept. Yet in spite of that, 
we rural fellows sort of apologized for 
copying the tricks of the traders when 
we held a few of their trumps our
selves in 1933 and 1934. They 
couldn’t take it like we took it, and 
"O the game ended— to be resumed 
directly in a different room with a 
new deck.

Now the gratifying thing to me 
lies in that when we begin this game 
of old sledge-hammer again, after Con
gress finishes its frothing, we will have 
with us a corps of experienced players 
who refused to "sit in” on the con
tract game. They were used to auction 
or something else. They hated "re
duction and scarcity,” and wanted 
"efficiency and progress” to have a big 
hand in solving the riddle. Some of 
them were great old agrarians too, ro
bust and courageous— just as "sold” 
on a national farm policy as the rest 
of us.

TO them the soil improvement idea 
is a godsend. It  enables them to 

grab their overalls and pitchforks and 
holler for belt grease and spliced rope. 
Most of these old-timers are to be 
trusted throughout the coming tussle, 
and because they can see daylight 
ahead and a chance to create plenty in
stead of less, they are as enthusiastic 
as we are— maybe a shade more so, to 
be frank.

We can excuse some of them be
cause they are not economists. I don’t 
know just how much we are going to 
need the economists in soil mapping 
and seed testing, but we better ship

a few of them in case we sight a school 
of sharks again. As for the lawyers, 
well, we still have the agreements! 
That is, for the time being, as long 
as cases can be postponed. But with
out contracts per se, I see little vital 
need for so much legality. We might 
as well get bumped for too much as 
for too little infringement. And 
minus the lawyers we would have 
the plea of ignorance to soften the 
sentence, although we’d hate to ad
mit it.

/T'hF course, there yet remains 
outside the pale of our new 

hegira the lost tribe of dairy
men, the never-satisfied, restless 
yearners for satisfaction and jus
tice. They are dumbfounded one 
way and damned the other way. I 
wish we might enlist their power and 
vigilance in a good cause. But they 
prefer to shadow-box and burn straw 
men, choose to hunt for goblins and 
search for scarecrows. Reduction 
burned them up in a couple of di
rections, and soil rejuvenation in 
wholesale fashion finds them hostile 
and haggard. Mayhap by pressing on 
along an independent route, the milk
ers may discover and meet the hordes 
of longed-for ultimate consumers, to 
whose coming under higher living 
standards we all look for the justifica
tion of farm progress. The original 
dairymen were roaming, pastoral in
dependents, and so they remain today. 
Selah!

And so, as the heaping snows melt 
and move away the top soil, and the 
mystic alchemy of nature renews its 
ceaseless summer wasting and restor
ing, let’s be up and doing anyhow; 
for it’s mostly an educative process 
as of old. Forget the mistakes of the 
past and scorn the muck they slather 
at us during the campaign to come.

Theirs may be a period of mud 
slinging, but ours will be a permanent 
piece of soil building. When we call 
for more and richer dirt, even the 
lilies of the field look up and smile!



The old, mistaken belief that 

soils contained plenty of potash 

which could be made available 

by proper farming methods, 

has now been definitely dis

carded. What potash there is 

in most soils is so tightly locked 

up that plants cannot obtain it 

in amounts sufficient for good 

growth, therefore a generous 

application of potash is highly 

essential.
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J l '“d'Sucr.
'Whinmei'

Curious Old Lady: “You’ve lost
your leg, haven’t you?”

Cripple (looking down): “Well, 
•damned if I ain’t.”

Matrimony puts an end to more 
petting than all the police put to
gether.

EATING PROFITS
" I  sent my little boy for two 

pounds of plums and you only sent a 
pound and a half.”

“My scales are all right, madam. 
Have you weighed your little boy?”

If your face can’t get your picture 
in the papers, write a patent medicine 
testimonial; maybe your kidneys will.

A bewildered man entered a ladies’ 
specialty shop. “I want a corset for 
my wife,” he said.

“What bust?” asked the clerk. 
"Nothin’. It just wore out.”

Usher: “How far down do you
want to sit, Madam?”

"Why, all the way, of course.”

Father: “Willie, while you were 
away playing a new sister came.” 

Willie: "Where did she come from?” 
Pa: “Oh, from a land far away.” 
Willie: "Gawd, another foreigner.”

Reno, they say, now claims to be an 
important factor in the dairy in
dustry. That’s where the cream of 
the country goes to get separated.

NET RETURN
"So you met Alice today?”
“Yes, I hadn’t seen her for ten 

years.”
“Has she kept her girlish figure?” 
"Kept it? She’s doubled it!”

Small Girl Friend (to 8-year-old 
son of auto salesman): “Oh, I think 
you’re lots better looking than your 
daddy.”

Son: " I  ought to be. I ’m a later 
model.”

"What kind of a fellow is Wil
liam?”

"Well, the other night the lights 
went out in his girl’s parlor and he 
spent the rest of the evening tinker
ing with the fuses.”

FLUCTUATING MARKET
"Does your wife ever brag about 

you?”
“Oh, sometimes out in company; 

but she always goes to a lot of trouble 
to deflate me when I get home.”

“Pa,” expostulated Granny, on a 
visit to the city, “the way you stare 
at them gals legs is scandaleous. Them 
city folks thinks you’d never seen legs 
before.” "Well, old lady,” says Pa, 
" I  wus jist beginnin’ to think so my
self.”

“What is the difference between a 
model woman and a woman model?” 

“One is a bare possibility— the other 
a naked fact.”
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Showers, gullies, 
ditches, and mud

Soaked Again

PRIL puts one in a moist and spongy mood. It  is then that 
we usually get the greatest abundance of one of the best 

public utilities which the world gets for nothing— rain water. 
While too much water in any one place at any one time is objec
tionable, there are plenty of folks who seem to thrive without it 
in any form, and who refuse to get into it or let it get into them.

Water reflects things, of course, and 
one of the things it reflects is the in
consistency of human impulses and 
the opposite extremes of life. My 
young son is perhaps as good a case 
as any, when he comes home with his 
neck neglectfully sooty and his feet 
efficiently soaked. Next summer he 
will show up every day with moist 
hair and clammy wrinkled hands, 
whereas no amount of colored porce
lain, foamy tinted soap, and parental 
urging have overcome his sense of in

justice toward the "plotters’ Saturday 
night.”

Until the summer dry wave of 
1934, a favorite quotation of the meek 
and lowly was that "water from 
heaven falls alike on the just and the 
unjust.” Since that memorable season 
we are apt instead to discount the 
effect of penitence and prayer in be
half of moisture, regardless of the 
certified credentials of the suppliant 
or his importunate endurance.

Absence of normal waterfall on our

3
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continent in 1934 did more than curl 
my shingles, parch your parsley, and 
reduce the flowage of Niagara Falls. 
It turned benefit payments into crop 
insurance. It shook the foundations 
under planful economists and loosened 
the bolts in their comptometers. It 
shocked the "regimentors” and boosted 
the stock of soil science. It turned 
the distorted laments of consumers 
over fancied food scarcity through 
contracts into equally extravagant 
predictions of a universal desert and 
cacti in the corn-belt. It put the 
flustered weather bureau at the apex 
of the leased wire service. It forced 
Congress to admit that here was an 
emergency, my friends, which could 
not be alleviated by short debate and 
sudden voting.

PERHAPS it was that whimsical 
and disconcerting philosopher 

Xenophon Caverno of Missouri, whose 
remark at the Chicago soil conserva
tion conference got me all stirred up, 
merely on water.

I cannot vouch for the idea’s 
origin, there being so many of us en
gaged in tooting our horns in that 
hour of auspicious overture. At any 
rate, this solemn voice with the tim
ber of the tundras and accents of 
alkali reminded the earnest foes of soil 
depletion and consumer deflation that 
crops wouldn’t grow well where it is 
a case of considerable mileage to 
moisture, up, down, or sideways.

He did not exactly pronounce any 
doxology on the whole revival meet
ing, but he did inject the hunch that 
two crops of cowpeas after seven 
crops of cotton do not make a suc
cessful summer, unless you have a 
water table handy for the plant food 
to be spread out upon.

He probably didn’t quite figure out 
how we can reduce plant water loss 
and conserve soil moisture capacity by 
shifting to hay crops, unless we do a 
generous amount of plowing them 
under. Although there isn’t a single

guarantee clause for a water supply in 
the new law, it can be locally admin
istered so as to make it easier for 
plants to get what there is of it. Yet 
we must remember 1934. They can’t 
turn on any spigots at Washington.

UP here in my state we get about a 
yard of rain-water during al

most every year. Not a few of the 
sages up here decry the terrific waste 
of energy and enthusiasm, not to men
tion cash and cuss words, of trying 
to make chlorophyl and vitamins by 
arid agriculture. They forget that 
neither the Federal Government nor 
the states have any right to obstruct, 
interfere, interrupt, or otherwise deter 
or prohibit the sacred liberty of every 
American to call himself a farmer and 
to sow whether he reaps or not. Being 
thus unable to divert the playful pro
pensities of such people from attempts 
at crop production, it becomes the 
duty of the republic to build dams so 
that water may sometimes be avail
able and lend them money at frac
tional interest and no net security, so 
they can buy drought-resistant seeds 
and pay their water-rent. I predict * 
that there will be worse and more of 
it when the high and dry states obtain 
fuller control of their soil-conserving 
funds. Local option, wet or dry, is 
sure to bring action.

But we can best approach this topic 
by what might be termed a senti
mental seminar. A little review is not 
taboo.

T FIE supply of water in the soil it
self and in the atmosphere in the 

form of humidity are the chief limit
ing factors in plant culture. Special
ists tell me that there is usually plenty 
of sunlight, oxygen, and carbon diox
ide, and that countless tons of the 
best mineral fertilizer are within com
mand. Temperatures of air and soil 
water and the rate of wind velocity, of 
course, play a major role in the ab
sorption and respiration rate of water
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in plant cells. The intake and out
flow of moisture from root hairs to 
leaf stomata, both in degree and in 
volume, determine the adaptability of 
plants to environment all over the 
world.

Now men are inclined to insist on 
living where they choose, where land 
is cheap, or where elbow room is 
plentiful. Being thus located, they 
demand results when they stick some
thing into the dirt. They prefer to 
pray for rain or sweat themselves into

a lather to save what few drops there 
are rather than to pay off the rail
roads’ mortgages and salary sinecures 
for hauling them grapefruit, apples, 
cabbage, melons, and oranges, which 
are 90 per cent aqua pura.

DRY-LAND irrigators are as 
prone to follow certain ways of 

soil baptism as the other sinners who 
belong to various denominations. We 
have, therefore, those who believe in 
flooding, others who are saved by fur
row pouring, and yet a third group 
whose faith lies in sprinkling. I may 
digress here to reveal that my own 
sturdy northern empire of rural in
tegrity and agricultural acumen has 
irrigators in its midst!

One sect floods and the other 
sprinkles. Another group tried sub
irrigation, but they inadvertently 
struck an Artesian well strata, and 
now live by renting boats and selling

bait. The flooding brethren operate 
sanded cranberry marshes and keep old 
Jack Frost guessing by the hydraulic 
method, unless they happen to over
sleep some critical morning. They 
enjoy a benevolent sort of monopoly 
and actually have their business head
quarters rather close to Wall Street—  
which information to the prejudiced 
may be like letting cats loose.

OUR sprinkler clan afford an inter
esting case. They grew bow- 

legged staggering around trying to 
add to the blotting qualities of their 
building-sand estates through a process 
of rapid feeding and drenching of live
stock, and the subsequent incorpora
tion of the alimentary residues to 
their granular ground. They even 
tried geese knee-deep in June grass 
and the lonely but talented bittern, to 
no avail. Their patient process of 
adding elemental excreta to make 
those thin soils spongy, so that sym
biotic and anaerobic bacteria might hit 
their stride, in order that Medicago 
•native would shove Agropyron repens 
off the premises and thus provide 
cheap protein for more animal metab
olism, was— to come up for breath—  
a practical fizzle. It was not even as 
profitable as riding a whirligig with 
brass rings.

Finally, after thirty years of a mis
spent life, one man with vim and 
vision installed about 25 miles of 
overhead pipes and squirters, pumping 
his water from a reedy lake into stor
age tanks, and raising such truck as 
you never saw outside of nursery 
catalogs. His neighbors joined in to 
some extent, and today this commu
nity sells its lake water at fancy 
prices, wrapped up in nature’s pack
ages. They have quit hauling manure 
and use concentrated fertilizers to 
grow fruit and maintain their rotation 
meadows for plowing under.

Having disposed temporarily of the 
chaps who stay in places which re
quire more water than the clouds pro- 

(Turn to page 44)



Side-dress Corn 
W ith Potash

By H erbert L. Garrard
Lafayette, Indiana

PROFITABLE yields of improved 
quality corn have been obtained 

by side-dressing corn plants after the 
symptoms of potash hunger appeared 
in fields in northern Iowa and south
ern Illinois. The question as to 
whether remedies can be applied dur
ing the same growing season, when in
juries due to potash starvation of 
young plants occur, seems to be an
swered in these experiments. Although 
in several cases the side-dressings of 
muriate of potash were made much 
later than would be done in ordinary 
practice, the starved plants recovered 
and yielded well in comparison with 
the untreated.

These results are, therefore, of in
terest, because increased attention is 
being given to the study of plant- 
food deficiency symptoms for many 
agricultural crops. Usually these de
ficiency symptoms are used to diagnose

F ir . 1—W. G. Meyer field, Webster City, Iowa, 
at the time of side-dressing with muriate of 

potash, July IS, 1935.

6

troubles and to suggest treatments for 
the next crop. In this report it will 
be shown that, if  the symptoms of 
potash deficiency are recognized suffi
ciently early in the season, potash can 
be applied profitably to the crop on 
soils similar to those on which these 
tests were made.

If  the supply of available potash in 
a soil is very low, corn plants will be
come damaged very early in their 
growth and development, whereas, if 
the supply is relatively greater, the 
plants apparently may grow normally 
at first but will show signs of a fail
ing supply of potash at any time up to 
the formation of the ears. Even dur
ing the maturation of the ears, the 
supply may become depleted and im
mature ears which display definite 
characteristics of potash starvation 
will result. Consequently, the symp
toms may be seen in young plants or 
may not become strikingly evident 
until harvest time.

When young corn plants are grow
ing without sufficient potash, the 
lowermost leaves become yellow, 
which is followed by a dying of the 
tips and edges of the leaves. This type 
of injury is commonly referred to as 
"marginal firing, or scorch.” Often 
the starved plants die in this early 
stage. They may fail to grow into 
anything more than severely stunted 
and barren plants. The fields for the 
potash side-dressing experiments were 
selected when these early symptoms 
were found, as shown in Figs. 1, 4, 
and 6.
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F ir . 2—W. G. Meyer field, August 31, 1935. L e ft: All plants stunted and showing brown 
marginal leaves. Right: Response to 200 lbs. muriate of potash applied as a side-dressing.

All plants have normal green leaves.

If the supply of available potash 
proves inadequate for the increasing 
demands of larger plants later in the 
season, the older leaves will show in
juries similar to those described above. 
The lower leaves develop the brown, 
marginal firing, and this injury may 
progress upwards and include most of 
the leaves on the plants. If the plants 
are still able to produce ears, they are 
usually chaffy and of low feeding 
quality, due to the failure of the 
kernels to fill out with starch. Such 
ears are short and tapering, with the 
tip kernels shrivelled. The plants fre
quently die prematurely. They be
come weak and may lodge or lean 
badly. The shanks bearing the ears 
become brittle and break easily, even 
under the weight of the immature 
ears or nubbins.

In order to determine whether or 
not potash would be beneficial when 
applied during the same season to corn 
plants showing signs of potash hunger, 
15 experiments were inaugurated in 
Iowa, and 3 in Illinois. Fields were 
selected in each case where the young 
corn plants showed unmistakable 
signs of injury due to potash starva
tion. Figs. 1 and 4 show two of these 
fields at the time the potash was ap
plied as side-dressing.

The problem of how to apply potash 
most effectively in the high-lime soils 
in Iowa is not definitely determined. 
It depends on whether the field is rela
tively uniformly "alkaline” through
out, or whether the high-limc areas

occur scattered irregularly in the field. 
In most fields where the high-lime 
areas exist, the whole field will be 
benefited by the potash in the fertil
izer used at planting time; but where 
the higher-lime areas exist, more pot
ash is needed. This extra amount may 
determine the profits obtained from 
the crops in such fields.

These experiments were planned, 
not to find a supplementary method of 
applying fertilizers, but merely to dis
cover whether potash could be sup-

Fig. 3—W. G. Meyer field. Response to 500 
lbs. muriate of potash per acre 47 days after 
side-dressing. Very little effect on adjacent 

row.
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Fig. 4—Henry Cahill field, Mason City, Iowa, 
at time potash side-dressings were made, 

July 16, 1935.

plied profitably to corn starving for 
this plant-food. Accordingly, the 
experimental side-dressings were made 
with a small hand drill on both sides 
of each row, following the marks of 
the inside shovels of the cultivator. 
The potash was located at a depth of 
2 l/z  to 3 inches. This approximates 
the placement which would be ob
tained by using the regular fertilizer 
attachment on a corn cultivator. The 
potash must be applied close to the 
plants in moist soil, if it is to become 
effective quickly. Surface applica
tions of potash require time to become 
available for absorption by the plant 
roots.

In these experiments the side-dress
ings were made three to four weeks 
later than would be recommended 
practically. Much of the corn was 
knee high when side-dressed, and all 
of it showed medium to severe symp
toms of potash hunger.

Within a month to six weeks the 
effects of the extra potash were very 
striking. The four rows which were 
side-dressed with muriate of potash 
grew rapidly and became tall and green 
between the rows of stunted corn, in 
which all of the lowermost leaves 
were badly "fired” and many of the 
upper, younger leaves showed the char
acteristic brown marginal "scorch.”

One of the questions which arose 
during the progress of this work was

Fig. 5—Corn from 100 hills, October 20, 
1935. Marketable corn in sacks; poor quality 

on ground. (See Table I.)

"how close to the row and how much 
potash per acre could be used to side- 
dress the corn before injury to the 
plants might occur?” In these high- 
lime soils this question was practically 
answered on the farm of W. G. Meyer, 
near Webster City, Iowa. One row 
of corn was selected, and muriate of 
potash was applied as close to both 
sides of the row as it was possible to 
cultivate, at the rate of 500 lbs. per 
acre. Fig. 3 shows the very beneficial 
effect 47 days after the side-dressing 
was applied. You will note (in Fig. 
3) that the row to the right of the 
treated row was not benefited. The 
side-dressings help mostly the treated 
rows of corn.

(Turn to page 40)

Fig. 6.—Henry Bruhn field, Cylinder, Iowa, 
at time of applying side-dressings of muriate 

of potash.



Negro farmers are interested In the fertilizer experiments at the Georgia Experiment Station.

Fertilizing Georgia’s 
Cotton Crop

By R. P. Bledsoe
Agronomist, Georgia Experiment Station, Experiment, Georgia

FOR the past eight years the Geor
gia Experiment Station and the 

Division of Soil Fertility, U. S. De
partment of Agriculture, have con
ducted experiments in six locations in 
the state with different kinds and 
amounts of fertilizers. Forty-three 
different fertilizer treatments were 
used in the experiments. It will not 
be possible in this article to give more 
than a brief summary of the results 
Obtained.

As would be expected, the applica
tion of increasing amounts of fertilizer 
resulted in increased yields of cotton. 
Taken by themselves, yields per acre 
had little practical significance, as the 
increased cost of the fertilizer often 
exceeded the value of the increased

yield of cotton. Interpretation of 
results was, therefore, based on the 
profit obtained from the fertilizer 
and the profit per dollar invested. 
Costs based on present-day prices were 
as follows: nitrogen, 10.31 cents per 
pound; phosphoric acid, 6.62 cents per 
pound; potash, 3.43 cents per pound; 
seed cotton, 4 /z cents per pound. The 
cost of hauling, handling, and apply
ing the fertilizer was not included in 
the cost figures.

The average Georgia farmer applies 
about 261 pounds of a 4-8-4 (N-P-K) 
fertilizer (including top-dressing) per 
acre, which cost approximately $2.81, 
and obtains a yield of about 525 
pounds of seed cotton. There is no 
direct way of telling how much profit

9
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  TABLE 1.— RATES OF APPLYING FERTILIZERS.

Fertilizer per acre

Pounds
seed

cotton
per
acre

Increase 
per unit 
of fer
tilizer

Profit 
per acre 

from 
fertilizer

Profit
per

dollar
invested

Cost of 
fertilizer

No fertilizer ................ 458
400 pounds 4 -8 -4*. . 733 275 $8.59 $1.87 $4.32
800 pounds 4 -8 -4 .. . . 1,006 273 16.02 1.85 8.64

1,200 pounds 4 -8 -4 .. . . 1,111 105 16.43 1.27 12.96
1,600 pounds 4 -8 -4 .. . . 1,161 50 14.36 0.83 17.28

400 pounds 8-8-8. . . . 1,002 17.96 2.75 6.52

* N-P-K.

These plots have been well supplied with nitrogen, bnt are lacking in potash and phosphate.
Note the poor stand of cotton.

he obtains from this fertilizer. How
ever, by using the figures in Table 1 
it is possible to estimate that 261 
pounds of fertilizer increase the yield 
178 pounds of seed cotton and net 
him a profit of about $5.15 per acre. 
Of course, there is no such farmer 
as the “average farmer.” This is 
merely a composite picture to show 
the general fertilizer condition in the 
state. Some Georgia farmers are using 
much more fertilizer than this, many 
are using less, some none at all, and a 
few too much.

Compare the figures given in the 
above paragraph with those given in 
Table 1. Four hundred pounds of a 
4-8-4 gave a profit of $8.59, and 800 
pounds gave a profit of $16.02 and a 
return per dollar invested equally as 
good as the 400-pound rate. With

the above 800 pounds the profit per 
acre was good, but the profit per dol
lar invested decreased sharply.

A 4-8-4 fertilizer (without top- 
dressing) is not the most economical 
fertilizer to use under cotton, but 
when used at the rate of 800 pounds 
per acre is fairly satisfactory, except 
for its high cost. When used at any 
other rate it is not satisfactory. It is 
evident, therefore, that the rate per 
acre and the analysis must be consid
ered together in evaluating fertilizers. 
In other words, we must consider 
pounds of plant food per acre which 
combine both rate per acre and the 
analysis. The number of pounds of 
plant food in 800 pounds of a 4-8-4 
can be obtained by multiplying 
pounds of fertilizer per acre by the 
analysis of the fertilizer and pointing
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off two decimal places. Thus 800 
pounds of a 4-8-4 contains 32 pounds 
of nitrogen, 64 pounds of phosphoric 
acid, and 32 pounds of potash.

In Table 2 is given a brief sum
mary of the results obtained in the 
experiment. The table shows that the 
greatest increases were obtained from 
nitrogen. Where only 16 pounds of 
nitrogen were applied per acre, the 
profit per acre was only $8.89 as com
pared with $15.67, where 32 pounds 
of nitrogen were used. Where 48 
pounds of nitrogen per acre were used, 
a small increase in profit ($1.54) was

Nitrogen applied after chopping 
will often cause the cotton to grow 
too big and to fruit late. This can 
be avoided by applying all top-dressing 
nitrogen on or before chopping time.

The best rate of applying phos
phoric acid was 32 pounds per acre. 
Applying more phosphate than this did 
not increase the profit per acre and 
greatly decreased the profit per dollar 
invested and the cost of the fertilizer.

It should be remembered in consid
ering the results obtained from potash, 
that 16 pounds of this element now 
cost only about 55 cents. And there

TABLE 2 — RATES OF APPLYING N ITRO G EN , PHOSPHATES, AND 
POTASH. AVERAGE OF 918 EXPERIM EN TAL TRIALS.

Pounds Increase Profit Profit
seed per unit from per

cotton of fer fertil dollar
Rate of fertilizer in pounds per acre per acre tilizer izer invested

No fertilizer 458
Av. all plots receiving 16 lbs. nitrogen* . 811 178 $8.89 $1.27

cc cc cc 32 " CC 998 +  187 15.67 1.81
cc (t cc 48 " CC 1,069 +  71 17.21 1.67
t< (t cc 32 " phosphoric acid 922 43 14.38 2.21
cc cc cc 64 " CC CC 963 +  41 14.11 1.63
cc cc cc 96 " cc cc 992 +  29 13.28 1.23
cc cc cc 16 *' potash . . 943 50 13.75 1.70
cc -cc cc 32 " CC 961 +  18 14.00 1.62
cc cc cc 48 " cc 974 +  13 14.02 1.53

* Equivalent to 19.5, 39, and 58 pounds ammonia.

made. However, this increase was 
obtained only where the phosphates 
were also increased to more than 32 
pounds per acre, which greatly low
ered the profit per dollar invested.

The application of sufficient nitro
gen is the key to the proper fertiliza
tion of cotton. When applied at the 
rate of 16 pounds per acre, there was 
no combination of phosphate or potash 
which would give a profit per acre as 
compared with those obtained from 32 
pounds of nitrogen. Judging by the 
results obtained from 48 pounds of 
nitrogen per acre, 32 pounds appear 
to be about the minimum for best 
results, and a slightly heavier rate 
between 32 and 48 may be the best.

are many soils both in the Piedmont 
and the Coastal Plain which will not 
respond properly to other fertilizers, 
unless a liberal application of potash 
is used. In the soils used in this ex
periment the first 16 pounds of potash 
gave a profit of 300 per cent, the next 
16 pounds gave a profit of 50 per 
cent, and the next two 16 pounds paid 
for itself. It seems, therefore, safe to 
recommend 32 pounds of potash for 
average conditions.

Results obtained in Table 2 indicate 
that an application of 32 pounds of 
nitrogen, 32 pounds of phosphoric 
acid, and 32 pounds of potash is the 
most profitable fertilizer combination 

( Turn to page 43)



The Inquiring Mind 
and the Seeing Eye

By Alister B. Alexander
Madison, Wisconsin

i f  IT AST year I visited the birth-
JU  place of my parents in the 

mountainous section of Switzerland, 
and now I realize why my father 
thought Iowa was too flat.” As we 
sat in his office in the Soils Building at 
the University of Wisconsin, Emil 
Truog told me of his early life and of 
his work in soil science.

“I was born on a farm at Inde
pendence, in Trempealeau county, 
Wisconsin, on March 6, 1884. My 
father, Thomas Truog, was born in 
Switzerland and, after coming to the 
United States, worked as a carpenter 
up and down the Mississippi River. In 
the 18S0’s long before there was a 
railroad in many parts of Iowa, he and 
a companion walked across that state 
from east to west, looking for suitable 
land on which to settle. But the Iowa 
prairies seemed too level after the na
tive Switzerland, and they came to 
Wisconsin where my father finally 
bought a farm in a rolling section of 
Trempealeau county. He married 
Magdalena Keller, who also was born 
in Switzerland, had come to this coun
try at the age of 11, and who still 
lives on the old home farm with one of 
her sons.” Thus we introduce to you 
Emil Truog, the son of this pioneer 
Swiss couple in northern Wisconsin.

Emil Truog, while attending the 
district schools of Trempealeau county, 
worked on the farm between times 
and liked it. After finishing the 
grades he went first to the Indepen

dence High School, which at that time 
offered only a junior high school 
course, and then to the one at Ar
cadia, where he finished his high 
school work. During all of this time 
the boy helped with the farm work 
and dreamed of the time when he 
might be able to attend the College 
of Agriculture, which he read about 
constantly in the farm papers. He 
learned the different problems that 
arise on a general farm but always 
was more interested in plants than in 
animals and developed a great desire 
to study soil science, a desire in which 
he was encouraged by his teachers. 
With that thought in mind he en
rolled in the Wisconsin College of 
Agriculture at Madison and received 
the degree of Bachelor of Science in 
Agriculture in 1909. From 1909 to 
1912 the young student acted as an 
assistant in the Soils Department, car
ried on graduate studies, and was 
granted his Master’s Degree in 1912, 
from which time until 1916 he was 
an instructor. In 1917 he became an 
Associate Professor, and in 1921 Pro
fessor of Soils, the position he now 
holds.

Famous for Soil Test

In 1925 Professor Truog was mar
ried to Lucy Price Rayne, the daugh
ter of a pioneer lumber family of Mad
ison. In the living-room of their 
home, which is a large Colonial house 
built by the Rayne family, are pic

12
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tures of their three attractive chil
dren, Nancy Price, who is eight, and 
the twins, John Rayne and Martha 
Rayne, who are six years old.

One of the earliest outstanding soil 
projects with which Emil Truog’s 
name is associated is his soil acidity 
tester, first developed in 1911. In 
this device, known as the Truog Test,

EMIL TRUOG

he devised a portable soil acidity 
tester which could be used for making 
tests on the farm. The apparatus is 
composed of: (1) A brass alcohol 
heater, consisting of an alcohol lamp 
with a three-ply wick and a circular 
wind guard, which also acts as a sup
port to hold the flask at the proper 
height from the flame. The lamp has 
a perforated disk radiator which pro
tects it and the alcohol from undue 
heating. (2) A 300-cc. pyrex glass 
Erlenmeyer boiling flask with a 
100-cc. capacity mark. The inside 
diameter of the neck is one inch. ( 3) 
A soil measuring cup or scoop having 
a capacity of 9 cc. (4) A brass 
spoon having a capacity of 0.8 cc., for 
measuring chemicals. (5) An iron 
spatula for mixing and measuring soil 
samples and chemicals. (6) A con
tainer for distilled water. (7) A set

of chemicals consisting of a bottle 
containing an intimately ground mix
ture of 10 parts of neutral barium 
chloride to 1 part of neutral zinc 
sulfide, and a vial containing strips of 
lead acetate test paper. (8) A towel. 
(9) A box of matches. (10) A stand
ard acidity and lime chart for deter
mining degree of acidity and amount 
of lime needed under different condi
tions. (11) A carrying-case.

The entire apparatus fits into a 
small, wood carrying-case and can be 
used under field conditions anywhere. 
The test made with this equipment in
dicates not only the presence of acid
ity, but also the degree of acidity 
and amount of lime needed.

Simple to Use

In using the apparatus, the operator 
selects a representative patch of a few 
square rods and takes a little soil from 
the plowed layer in 5 or 10 places in 
this small area, making altogether a 
sample of about one-half cupful. Sam
ples are placed in clean paper or cloth 
sacks which may be marked. Grass, 
manure, and surface rubbish are 
scraped off before the sample is taken. 
When fields vary widely in fertility 
or have many knolls and low places, 
it is best to take several entirely sep
arate samples from different parts of 
the field. If part of a field is high and 
part low, separate samples should be 
taken, and in no case should soil 
from the high land and the low be 
mixed in making up a sample. Dif
ferent parts of a field often vary 
greatly in acidity. When the samples 
have been taken, the operator removes 
the water can and brass heater from 
the case, adjusts the wick, places the 
lamp in the heater, with the perforated 
disk radiator over the neck of the 
lamp, and hooks the triangular flask 
support over the top of the heater, 
and the tester is ready for use.

In making a soil test with the Truog 
tester, a mixed and pulverized soil 
sample is placed in the flask. To this 
is added a level spoonful of chemicals. 
Enough distilled or rain water is added
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to bring the contents of the flask up 
to the 100-cc. mark. The flask is 
then shaken and placed on the heater, 
and it begins to boil in about 5 to 7 
minutes. After the contents have 
boiled exactly 1 minute, a strip of 
lead acetate paper, which has been 
moistened with two drops of water, is 
pressed firmly over the top edges of 
the flask and is allowed to remain in 
place while the contents of the flask 
boil another 2 minutes. The test 
paper is then removed. If  the soil is 
acid, the under side of the paper will 
be darkened. The greater the acidity 
the darker will be the paper. The 
test paper is dried by placing it on the 
partly cooled flask-support. It is then 
compared with the standard acidity 
and lime chart, and the degree of acid
ity and the amount of lime needed 
can be accurately determined.

By making field tests possible, and 
with a procedure so simple that almost 
anyone can operate the device, the 
Truog Test has done a great deal to 
promote the testing of soil. If Emil 
Truog had done nothing else of im
portance, this apparatus alone would 
survive as an important aid to the 
American farmer.

Fertilizer Application
Among the many theories advanced 

by Professor Truog was his idea that 
the broadcast method of applying fer
tilizer was wrong for many crops. 
During his studies he found that fer
tilizers for corn applied in the hills or 
drill rows gave much better results, as 
did the same methods applied to pota
toes. He also found that the broad
cast method gave better results for 
certain other crops. In 1925 the Na
tional Fertilizer Association provided 
a fellowship for research work in this 
connection. The studies were carried 
out by Emil Truog and associates, and 
the findings published in Bulletin 65 
of the University of Wisconsin. In 
this we find that "fertilizers are added 
to soils for the purpose of supplying 
plant-food elements which are present 
in too small an amount or in an unbal

anced proportion. Aside from increas
ing yields, fertilizers when properly 
used may produce a number of desir
able results, as follows:

1. The quality of the crop may be 
improved.

2. An early growth, root develop
ment, and hardiness may be promoted.

3. Lodging may be lessened.
4. Maturity may be hastened.
5. Danger of injury from frosts 

and other unfavorable weather condi
tions, as well as from insects and dis
eases, may be lessened.

"The present investigation was un
dertaken for the purpose of studying 
the various effects which fertilizers 
have on crops. It was soon found that 
the method of applying the fertilizer 
has a very important bearing on the 
results that may be obtained, and 
hence a considerable portion of the 
present investigation may be devoted 
to a study of methods of application.

"Fertilizer usage may be divided 
into two kinds. There is first the use 
of fertilizers, especially phosphates, in 
comparatively heavy broadcast appli
cations for the purpose of building up 
the basal supply of essential elements 
which are known to be too low in the 
soil under consideration for practically 
all crops. Second, there is the use of 
fertilizers in a concentrated way in 
the hill or drill row to supply special 
needs of certain crops and conditions, 
so as to produce the various favorable 
effects mentioned. By using a fertil
izer according to the second method it 
is possible to surround the young plant 
with a much higher concentration of 
essential elements than is practicable 
with the ordinary broadcast applica
tions, and hence it should be possible 
to promote early growth and some of 
the other favorable effects on the 
young plant with much less fertilizer 
and at a less cost than with the broad
cast method.

"The use of fertilizer in the hill or 
drill row, however, involves certain 
problems which must be recognized if 

(Turn to page 35)



Improving Pastures 
In New Brunswick

By C. F. Bailey
Superintendent, Experimental Station, Fredericton, N . B.

PASTURE investigations at the 
Dominion Experimental Station, at 

Fredericton, have provided rather sur
prising results. When they were be
gun in 1923, basic slag was being 
advertised extensively as a pasture fer
tilizer. At that time there did not 
seem to be any reason for doubting the 
value of this product, because the 
soils in the Maritime Provinces are 
practically all low in phosphorus and 
have a low pH. It also had been used 
extensively in Europe as a pasture fer
tilizer.

The tests first started at Frederic
ton were designed to determine the 
value of basic slag, superphosphate, 
and lime as pasture dressings. Ground 
limestone was used alone at 2,000 and
4,000 lbs. per acre; basic slag was ap

plied at rates ranging from 250 to
1,000 lbs. per acre; superphosphate 
was applied at rates providing the same 
quantity of phosphorus as the slag. 
Similar quantities of superphosphate 
were used in combination with 1,000 
and 2,000 lbs. of limestone per acre. 
All plots were in duplicate.

While the yields were slightly larger 
than the checks in all cases, the in
creases were not sufficient to justify 
the use of basic slag, superphosphate, 
or lime; also the stand of plants re
mained weak and thin, and a heavy 
stand of moss gradually became es
tablished. A grazing experiment was 
established adjacent to these plots in 
which basic slag was used at the rate 
of 7 50 lbs. per acre the first year; 
three years later an additional 750 lbs.

'•stare with the forage kept under proper control throughout the grazing season.
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of basic slag were applied. Four years’ 
records showed practically no differ
ence between the treated and un
treated fields.

Immediate Results

In 1929, a new series of plots was 
established to determine the value of 
slag, superphosphate, and lime when 
applied to newly seeded areas, with the 
results much the same as in the former 
experiment. One range of these plots 
was top-dressed with 100 lbs. of 
nitrate of soda, 280 lbs. 20% super
phosphate, and 100 lbs. muriate of 
potash per acre before the 1932 graz
ing season. These plots improved 
almost at once, and produced 1,424 
lbs. of dry matter per acre in excess 
of the checks that year, and an aver
age increase of 1,219 lbs. of dry mat
ter for the past four years.

The results from the use of nitroge
nous fertilizers alone on pastures also 
have been disappointing. A top-dress
ing of 100 lbs. of nitrate of soda per 
acre, applied each spring for four con
secutive years, gave an average in
crease over checks of only 70 lbs. of 
dry matter per acre. Adjoining plots, 
with 280 lbs. 20% superphosphate 
and 100 lbs. potash per acre added to 
the nitrate of soda each year, produced 
an average over the checks of 1,315 
lbs. of dry matter per acre during the 
same period. It is also of interest to 
note that when these minerals were 
applied without the nitrogen, the 
yields over the check averaged 898 lbs. 
of dry matter per acre. To put it 
another way, if we value the fertilizer 
used at 1935 prices, the increase of 
dry matter over the check, from plots 
treated with nitrate of soda alone cost 
$50 per ton, as compared with $8.71 
per ton dry matter when a complete 
fertilizer was used. When only super
phosphate and potash were used, the 
increase of dry matter over the check 
cost $8.86 per ton.

In 1932, a project was begun to de
termine the amount of potash required 
per acre in a complete fertilizer for

best results when applied to pastures. 
Results of four years* work would 
seem to indicate that an annual appli
cation of 100 lbs. of muriate of pot
ash will give somewhat better results 
than when 50 lbs. are applied annually. 
For example, the yield of dry matter 
over the checks when 100 lbs. were 
applied, was an average of 1,587 lbs. 
whereas, the yield of dry matter when 
50 lbs. were applied, was 1,151 lbs. 
If put on a basis of cost, we find that 
the increase of dry matter over the 
checks cost $7.22 per ton in the 
former case and $8.65 per ton in the 
latter.

Apply Potash Annually

When 280 lbs. of 20% superphos
phate and 100 lbs. of nitrate of soda 
were used without the addition of 
potash, the yield over the check was 
only 589 lbs. of dry matter per acre, 
and the cost of the dry matter pro
duced over the check was $14.36 per 
ton. This experiment also seems to 
indicate that there is very little resid
ual effect from potash the second 
year. In other words, it would ap
pear to be good practice to apply 
small amounts of potash every year 
rather than liberal amounts every two, 
three, or four years.

Earlier in this article the writer re
ferred to an unsatisfactory response 
received from lime when applied to 
pasture plots alone and in combination 
with superphosphate or slag. Later 
investigations seem to indicate that 
more encouraging results may be se
cured from the use of lime on pasture 
lands with a low pH, provided a com
plete fertilizer is being used.

In 1930, one half of each of the 
experimental paddocks used for graz
ing experiments was limed at the rate 
of 2,000 lbs. of ground limestone per 
acre. While no improvement has 
been observed by the naked eye, the 
caged areas gave an average yield of 
dry matter for three years of 7,652 
lbs. per acre on the limed area, com
pared with 6,804 lbs. per acre on the



unlimed area. The same results have 
been secured from mowed plots where 
a complete fertilizer was used, but in 
no case has a satisfactory response 
been secured from lime when applied 
alone with superphosphate.
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the season’s growth is secured during 
the flush period of growth, whereas, 
the year the complete fertilizer is ap
plied, the yield of grass will be much 
better distributed over the pasture 
season. The following table giving
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This pasture illustrates the effects of under-grazing.

While the results of the work at 
Fredericton are quite definitely in 
favor of a complete fertilizer for pas
tures, yet it is difficult to state the 
proper amount that should be applied 
per acre for the most economical re
sults. Up to the present time this 
station has been applying 280 lbs. of 
20% superphosphate and 100 lbs. of 
muriate of potash per acre every two 
years, and 150 lbs. of nitrate of soda 
annually to all experimental paddocks 
used for securing grazing records. 
While these pastures have been de
veloped to a high state of perfection 
by this treatment, there is experi
mental evidence to show that the 
present fertilizer treatment could 
probably be improved upon.

To begin with, potash should be 
applied annually, if we are to be 
guided by the results of experiments 
previously referred to. It is also found 
that the year the nitrate of soda is 
applied alone, a larger percentage of

the results secured from plots top- 
dressed with 240 lbs. superphosphate 
20% , 75 lbs. of muriate of potash, 
and the equivalent of 160 lbs. of 
nitrate of soda in 1933, and the same 
amount of nitrogenous fertilizer alone 
in 1934, illustrates the difference in 
growth which is apparently due to the 
fertilizer treatment.

1933 COMPLETE FERTILIZER

Pet. total increase
Date Cut in each cutting

June 6 .............. : ................... 48.46
June 29 ................................. 24.01
August 5 ............................... 17.87
September 14 ..................... 9.66

1934 NITROGENOUS FERTILIZER

Pet. total increase
Date Cut in each cutting

June 7  ........................................ 88.94
June 28 ................................. 3.03
July 30 ................................. . 7.46
September 13 .............. 0.33
N o t e : Both 1933 and 1934 were dry

immers.
(Turn to page 3 8 )



Mr. Ebe’s Side-line 
Is Certified Seed

By C. A . W hy bark
Puyallup, Washington

F ) T A T O  g r o w in g  is  o n e  o f  th e  
le a d in g  a g r ic u l t u r a l  in d u s tr ie s  o n  
t h e  P a c i f i c  C o a s t ,  a n d  r e q u ir e s  seed  

p o ta to e s  o f  h ig h e s t  q u a l i t y .  T h i s  n ee d  
is  b e in g  m e t  b y  n u m e r o u s  g r o w e r s  w h o  
n o w  p r o d u c e  c e r t i f ie d  seed  b y  k e e p in g  
t h e ir  f ie ld s  f r e e  f r o m  d isease  a n d  p e s ts , 
a n d  p r o d u c in g  u n i f o r m ,  w e ll-s h a p e d  
s t o c k  w h ic h  is  t r u e  t o  ty p e .

O s c a r  E b e ,  o f  C u s t e r ,  W a s h in g t o n ,  
is  o n e  o f  t h e  o u t s t a n d in g  g r o w e r s  o f  
c e r t i f ie d  seed  p o ta to e s  in  t h e  P a c i f i c  
N o r t h w e s t .  F o r  a  n u m b e r  o f  y e a rs  
h e  h a s  b e e n  g r o w in g  t h e  c r o p  a s  a 
s id e - l in e  o n  h is  d a ir y  f a r m  i n  W h a t 
c o m  c o u n t y ,  W a s h in g t o n ,  a  lo c a l i t y  
w e ll  s u ite d  b e c a u s e  m o s a ic  a n d  o th e r

Oscar Ebe, showing his alfalfa field before 
first cutting.

v ir u s  d iseases a re  e a s ily  d e t e c te d  a n d  
in s e c t  p e s ts  a re  n o t  n u m e r o u s .

M r .  E b e  h a s  m a d e  a  p r a c t i c e  o f  
u s in g  a  c lo v e r  o r  o t h e r  m e a d o w  f o r  
p o ta to e s ,  as h e  f in d s  t h e y  d o  b e t t e r  
f o l lo w in g  so d  t h a n  f o l lo w in g  e i th e r  
s m a ll  g r a in  o r  c o r n .  B e s t  r e s u lts  h a v e  
b e e n  o b ta in e d  b y  p lo w in g  t h e  la n d  
t w ic e .  T h e  f i r s t  p lo w in g  is  d o n e  in  
t h e  f a l l ,  t o  a  d e p th  o f  a b o u t  th r e e  
in c h e s .  I n  t h e  s p r in g  t h e  la n d  is  
d o u b le -d is c e d  a s  s o o n  as  i t  c a n  b e  
w o r k e d . T h e  s e c o n d  p lo w in g  is  d o n e  
s h o r t ly  b e f o r e  p la n t in g ,  a t  a  d e p th  
o f  a b o u t  e ig h t  in c h e s .  T h e  la n d  is  
th e n  d is c e d  a g a in  a n d  h a r r o w e d  u n t i l  
in  g o o d  c o n d i t io n  f o r  p la n t in g .

The seed is treated with corrosive 
sublimate and cut in 2-oz. pieces. 
About 1,000 lbs. of seed are used per 
acre. The crop receives shallow culti
vation as often as necessary to con
serve moisture and keep down weeds. 
When plants are from 4 to 6 in. high, 
they receive their first roguing. Every 
doubtful plant is removed during the 
growing season.

M r . E b e  g r o w s  b o t h  c e r t i f ie d  W h i t e  
R o s e  a n d  I r i s h  C o b b le r s .  H e  p r e fe r s  
th e  W h i t e  R o s e , as th is  v a r ie t y  y ie ld s  
m o r e  h e a v i ly ,  k e e p s  lo n g e r  in  g o o d  
c o n d i t io n ,  a n d  is  a d a p te d  f o r  b o t h  la te  
a n d  e a r ly  p l a n t in g .  E n o u g h  seed  is  
p la n te d  in  u n i t s  t o  f u r n is h  seed  f o r  
h is  n e x t  se a s o n ’s c r o p ,  a n d  s p e c ia l c a r e  
is  g iv e n  th i s  p lo t .  T h r o u g h  h i l l  s e le c t 
in g ,  u n i t  p la n t in g ,  a n d  c a r e f u l  r o g u -  
in g ,  h e  h a s  b u i l t  u p  a  h ig h - y ie ld in g  
s t r a in  o f  b o t h  v a r ie t ie s .

The use of fertilizers high in potash
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A  perfect stand and uniform growth of certified White Rose potatoes on the Oscar Ebe farm.

has proven a very favorable influence 
on the production of certified seed. 
Applications of such fertilizers help 
the potato plants to resist diseases and 
produce uniform tubers of true type.

Mr. Ebe says, “I have been using 
commercial fertilizer containing pot
ash for the past 10 years and have 
always found good results on my up
land, sandy loam soil. Very good 
results have also been obtained on 
alfalfa with fertilizer containing a 
high percentage of potash. I now 
have 10 acres of alfalfa where a few 
years ago it was thought alfalfa could 
not be grown.”

His convictions about the use of 
potash and fertilizer in general are not 
based on guesswork, but upon fertil
izer tests which he has made in the 
past. The results of one of these tests 
on potatoes are shown below.

The present fertilizer program on 
this farm consists of 9 or 10 loads 
of farm manure supplemented with
1,000 lbs. of 3-10-10 mixed fertilizer 
per acre. The manure is spread as

convenient, and is plowed under at 
the time of the second plowing. The 
commercial fertilizer is applied at 
planting time with a fertilizer attach
ment.

“Since using mixed fertilizer high 
in potash together with certified seed,” 
Mr. Ebe states, “I find my yield is 
about double that which I used to 
consider an average crop. I get a 
yield of 10 or 12 tons per acre, and 
the potatoes are smoother and more 
uniform than I can get without the 
use of potash. I also find that the 
plants withstand dry weather better.”

Local demand for the certified seed 
produced on this farm has always been 
good, and Mr. Ebe is now developing 
a fine reputation in outside markets, 
such as Eastern Washington and Cali
fornia, for his Irish Cobbler and White 
Rose varieties. He has recently ac
quired a warehouse and storage facili
ties in the city of Bellingham, Wash
ington, to accommodate this profitable 
side-line of his, which the intelligent 
use of fertilizer has helped to establish.

Per Acre 
Treatment

Yield Per Acre 
Marketable

in Lbs. 
Culls

Per cent 
Culls

Increase Lbs. 
Marketables

Without fertilizer . . . 7,922 1,281 14%
800 lbs. 3 -1 0 -1 0 ......... . . . 10,500 1,190 10% 2,578
800 lbs. 3 -1 0 -1 5 ......... . . .  11,610 300 2% % 3,688



Harvesting: operations in southern Indiana. The sweet potatoes are field graded— the No. l's 
are picked up first, and after curing are graded again before going on the market.

Hoosier-grown Sweets 
Meet Market Demands

By W. B. Ward
Extension Horticulturist, Purdue University

VARYING amounts and analyses 
of fertilizer have been used from 

time to time on sweet potato soils, 
and various results have been obtained. 
Perhaps no two sections of the sweet 
potato area in the United States have 
the same soils or climatic conditions 
and, therefore, the fertilizers and the 
amounts applied per acre differ.

For a number of years the general 
recommendation for Indiana sweet 
potatoes has been 500 to 600 lbs. of 
2-8-16 or 3-9-18 per acre applied in 
the row. This amount of fertilizer, 
as a rule, is applied from 3 to 10 days 
before plant-setting time, yet occa

sionally some grower omits the row 
application and side-dresses the plants 
10 days to 2 weeks later with 750 to
1,000 lbs. of the same analysis. Good 
results have been obtained through 
these methods of fertilization. Some 
soils, however, require a different 
treatment as to the amount and an- 
alvsis of fertilizer, depending some
what upon the soil-building program 
used by the grower. A good yield of 
quality sweet potatoes is what the 
grower desires.

The most commonly grown variety 
in Indiana from the commercial stand
point is the Little Stem Jersey, and the
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yields have been comparable to the 
yields from other states and other vari
eties. When the average grower uses 
average methods, the results are easily 
tabulated, as the yields will be in the 
100-bushel group with about 50% of 
the potatoes saleable as No. l ’s. The 
better grower uses better methods, 
studies his market, takes better care of 
his crop, and in the end, for a few 
extra dollars spent for fertilizer, his 
yields are in the 300-bushel class with 
the sweet potatoes grading from 75 to 
90%  No. l ’s.

Alfred Owen, Poseyville, is a con
tractor and, as a side-line in 1934, 
planted 22 acres to sweet potatoes. 
His sand farm was better than the 
average for fertility, yet at harvest 
time he gathered only 800 bushels of 
what he called "miserable” potatoes. 
Owen knew that in his contracts busi
ness methods had to be used, and that 
some slip on his part might spell dis
aster. After the experience with his 
sweet potato crop, he wondered why 
the same business prin
ciples used in his other 
work couldn’t apply to 
sweet potato produc
tion.

One field of 8 acres 
looked promising for 
his 193 5 crop, but he 
didn’t think he could 
get enough sweets from 
that small an acreage.
H e  w a n te d  a b o u t  2 , 0 0 0  
b u s h e ls  o f  m a r k e t a b le  
s w e e ts , a n d  u n le s s  b e t 
t e r  m e th o d s  o f  g r o w in g  
w o u ld  h e lp  in s u r e  a 
g o o d  y ie ld , h e  w a s  g o 
in g  t o  p la n t  m o r e  a c r e s .
In going over the past 
history of one field, it 
appeared as if here was 
a place for a good dem
onstration on the uses 
of additional fertilizers.
This 8 acres was in pas
ture in 1932 and 1933, 
and sand pasture is not 
much. D uring late

f a l l  o f  1933 a n d  t h e  s p r in g  o f  1934, 
1 1 0  lo a d s  o f  m a n u r e  h a d  b e e n  s c a t 
te r e d  o v e r  t h e  f ie ld . T h i s  f ie ld  w a s  
t h e n  p lo w e d  a n d  p la n te d  t o  c o w p e a s . 
T h e  p e as g r e w  w e l l ,  r o t t e d  d o w n  in  t h e  
la t e  s u m m e r , a n d  in  e a r ly  f a l l  a c o v e r  
c r o p  o f  r y e  w a s  seed ed  t o  k e e p  th e  
s a n d  f r o m  b lo w in g  a n d  f o r  a d d it io n a l 
o r g a n ic  m a t t e r .  T h i s  c u l t u r e  lo o k e d  
p r o m is in g  f o r  a  h ig h  y ie ld  in  1935.

S a m p le s  o f  s a n d  w e r e  t a k e n  in  
M a r c h  a n d  te s te d  f o r  a c i d i t y ,  a v a i la b le  
p h o s p h o r ic  a c id ,  a n d  p o ta s h . T h e  p H  
w a s  6.5, p h o s p h o ru s  m e d iu m , a n d  
p o ta s h  h ig h  p lu s . A t  th i s  p o in t  O w e n  
m a d e  t h e  r e m a r k  t h a t  i t  w o u ld  b e  n ic e  
i f  h e  c o u ld  ra ise  2 , 2 0 0  b u s h e ls  f r o m  
t h e  8 a c r e s  a n d  ju s t  re v e r s e  t h e  c o n d i
t io n s  o f  t h e  p a s t  y e a r  w h e n  i t  w a s  2 2  
a c r e s  a n d  800 b u s h e ls . T h e  q u e s t io n  
th e n  w a s  w h a t  t o  d o  n e x t ,  w h a t  t o  
f e r t i l i z e  w i t h  a n d  h o w  m u c h ,  o r  w a s  
a n y  a d d it io n a l f e r t i l i z e r  n e c e s s a r y . 
T h e  r e c o m m e n d a t io n s  w e r e  a  m i x t u r e  
o f  200 lb s . o f  20% p h o s p h a te  a n d  300 
lb s . o f  m u r ia t e  o f  p o ta s h  p e r  a c r e

Our cooperator, Alfred Owen, with a sample of his sweet 
potatoes. Although higher yields were produced in Indiana in 
1935, no other grower got the thrill from his crop that

Owen did.
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The mulched area ia in the foreground. The light spot to the right shows the straw.

drilled in on the rye and plowed un
der. Owen wanted to mix his own 
fertilizer in his concrete mixer, and an 
0-8-30 resulted. Six hundred pounds 
per acre were drilled in on March 5, 
with the exception of three drill 
widths wide. The field was plowed 
the first part of April, and planting 
operations began on May 10. A trans
planter was used.

T o  a id  in  t h e  c o n t r o l  o f  s t e m  r o t  
o r  w i l t ,  a l l  r o o te d  s te m s  w e r e  t r e a te d  
w i t h  a n  o r g a n ic  m e r c u r y  c o m p o u n d . 
T h i s  g a v e  a  u n i f o r m  s ta n d  t h r o u g h o u t  
t h e  s e a s o n , as o n ly  f o u r  in f e s t e d  p la n ts  
w e r e  f o u n d  in  t h e  8 a c r e s .  T h e s e  
p la n ts  m a y  h a v e  r e s u lte d  f r o m  a  f e w  
t r a n s p la n t s  t h a t  d id  n o t  r e c e iv e  t h e  
r o o t  t r e a t m e n t .

The unfertilized area was plotted 
with (a) 3 rows, no fertilizer; (b) 3 
rows, 600 lbs. of 2-8-16 fertilizer per 
acre.. Three rows on one side had the 
same application in the row plus the 
previous 600-lb. application of 0-8-30. 
One hundred feet of two plots (a and 
b) were mulched with straw on June 
17. Previous records on mulching 
sweet potatoes with straw gave very 
promising results.

The 1935 growing season was not 
very favorable because of the lack of 
rainfall in this section and also some

exceptionally warm weather. Very 
little difference was noted in the 
growth of vines throughout the sum
mer, and the plant-tissue test, August 
22, indicated all plots low in nitrogen 
but high in potash and phosphorus. 
One good rain came in early Septem
ber, but an uncalled-for and unex
pected frost the first of October 
stopped further development of the 
roots. Harvesting operations began 
on October 14. As the plow was turn
ing out the first rows on the far side 
of the field, Owen knew that his am
bition was a reality or so close to it 
that it would make but very little 
difference. Bright, smooth, chunky 
sweet potatoes began to show up on 
top of the sand— a high percentage of 
No. l ’s and not many 2’s. The field 
averaged 271 bushels per acre and 
came so close to the 2,200 bushels 
that Owen made this remark, "The 
only way to grow a good crop of 
sweet potatoes is to have a crop failure 
the year before.”

The sweepstakes ribbon for the 
bushel exhibit at the Tri-State Fair 
and Sweet Potato Show at Evansville, 
Ind., last fall was awarded to Owen, 
and the same sample won sweepstakes 
over all sweet potato entries.

(Turn to page 34)
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Above: A  friendly triumvirate. 

Below: Direct to the consumer.
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The Editors Talk
lP m if ’E lSlIh  A statistical study of potash prices over the past few
JL y i d ^ J L I  years shows that the price level of potash salts dropped much 
IPTf0 helow that of general prices. During the recent period of 
JL JL rising prices, potash prices still held at a much lower level
than that of other materials the farmer buys or sells. Potash is now relatively 
one of the cheapest products which a farmer buys, a situation strongly favoring 
recommendations for adequate usage to insure profitable yields of quality crops.

In 1929 and 1930 prices in general began a steady decline, which reached 
the depression low in March and April, 1933, and then began the gradual rise 
which brought them in March, 1936, to 79.6% of the 1926-1928 average. The 
level of prices of commodities purchased by farmers followed the same course, 
reaching its low point in 1933 and advancing to 78.3% of the 1926-1928 
average in March of this year.

Potash prices in March, 1935, reached their lowest point in history and in 
March of this year stood at 64.2% of the 1926-1928 average, approximately 
half the price levels of January, 1931.

In general, prices paid by farmers tend to lag during a period of falling 
prices and tend to rise faster during a period of rising prices. Potash prices, 
however, are an exception to this rule in that the rise has been much slower 
than that of other materials the farmer buys or of the products he sells.

It is a well-known fact that for many years American agriculture has been 
removing from our soils much more potash than has been added in fertilizers. 
In addition to this, almost unbelievable amounts of plant food have been lost 
through soil erosion. The depletion of the natural fertility of our soils cannot 
continue indefinitely in this manner, and this is being reflected in lower yields 
of poorer quality crops on many soils that formerly were considered to contain 
practically unlimited supplies of potash. Furthermore, many soils which showed 
by analysis large amounts of total potash have now been found to be lacking 
in available potash necessary to support the demands for profitable yields.

The present relative cheapness of potash, together with the increased farm 
income makes most opportune the sufficient use of potash not only on this year’s 
crops, but for rebuilding the fertility of run-down soils.

Illlllllllllllll

Midwest Farmers in the Midwest are in a more favorable 
financial position than for some years, according to 

T m  numerous indications. The Bureau • of Agricultural
JLliJLj^JL U  v C a  Economics of the U. S. Department of Agriculture 
reports that the cash receipts of farmers in this section of the country have 
increased about 20% in 1935, compared to 1934. The significance of this 
improvement is emphasized when it is considered that the nine states included 
in these figures had a total income from sales of farm products and benefit
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payments this past year of more than $2,400,000,000, representing about 35% 
of the farm receipts for the whole country.

This improved situation in agriculture is being reflected in general busi
ness conditions in the Midwest. Sales of farm equipment, fertilizers, and gen
eral merchandise are ahead of last year; sale of farm land is improving; collec
tions are very good; loans are being repaid. All of these are signs of improved 
times for the farmer.

"Another Sign of Better Times” is the title of a short editorial which 
appeared in the March 14 issue of the Wisconsin Agriculturist and Farmer, and 
which we quote below:

"One of the best barometers we know about to indicate the trend 
of popular opinion on agricultural extension, which rises and falls in turn 
with the economic condition of the times, is the recorded votes of county 
boards of supervisors on county agent work.

"Only a glance shows this clearly. The percentage of total favorable 
votes to the entire membership of the county boards thus voting on county 
agent work in the past six years is as follows: 1930, 93 per cent favorable; 
1931, 85.5 per cent; 1932, 73.5 per cent; 1933, 86 per cent; 1934, 94.5 
per cent; 1935, practically 95 per cent favorable.

"When times got tough in 1931, 1932 and 1933 the opposition to 
extension work increased and the defense became less vigorous. With the 
return of better prices and conditions to farming, we see the recorded 
votes of supervisors in more than 45 counties of Wisconsin in 1935 sweep 
up again to the 95 per cent mark, favorable to retaining the county agent’s 
services. This is a fine thing after all, for it makes the county agent 
system instantly responsive to and ready to aid all practical programs 
having prosperity as the ultimate goal. If county agents were appointed 
for life, like the supreme court, their community of interest with the 
farmer and his family would be considerably less effective.”

True of Wisconsin, this situation undoubtedly is true of what is happening 
in other states and speaks promise for the continuation of the improvement in 
agricultural conditions.

Illlllflltllllll
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T P d  Kff’tin During recent years a great amount of work and
JL <dli3 IL 1141JL <C/ interest in the improvement of pastures has been done

and recorded. Relatively young in its inception on the 
JL JL O g J I  American continent as compared to Europe, "pasture
consciousness” can be traced back to our pre-depression days when milk prices 
forced dairymen into a more intensive study of the economics of milk pro
duction. However, much credit has been accorded the fertilizer industry, 
which in seeking new outlets for its products closely cooperated with agricul
tural institutions on projects and investigations that have resulted in making 
good pastures a profitable crop for farmers.

Better Crops With Plant Food has always been interested in the pasture 
movement, and we have published many articles by prominent authorities on 
pasture problems. In this issue we are pleased to present to our readers another 
article, "Improving Pastures in New Brunswick,” by C. F. Bailey, Superin
tendent of the Experimental Station, Fredericton, New Brunswick. This story 
details practical experience and results which will be of interest to many other 
regions.



REVIEWS

This section contains a short review of some of the most practical and important bulletins, and 
lists all recent publications of the United States Department of Agriculture and the State Ex
periment Stations relating to Fertilizers, Soils, Crops, and Economics. A  file of this department 
of BETTER CROPS WITH P LA N T  FOOD would provide a complete index covering all publica
tions from these sources on the particular subjects named.

Fertilizers
"Substitution of Commercial Fertil

izers for Manure in Vegetable Produc
tion,” by J . W. Lloyd and E. P. 
Lewis (University of Illinois Agricul
tural Experiment Station Bulletin 
421), reports very valuable informa
tion for growers engaged in intensive 
vegetable production. Eight years of 
experimental work with fertilizers for 
10 market-garden crops are summa
rized. In a previous bulletin published 
by this Station, Number 377, results 
for five years of work were given. 
The present bulletin, however, affords 
a more comprehensive basis for con- 
conclusions regarding the use of fertil
izers for vegetable crops. The crops 
used in these experiments were spin
ach, lettuce, beets, peas, beans, po
tato, tomato, pepper, cauliflower, and 
carrot. The experiments were con
ducted at the Cook County Experi
ment Station.

I n  s p ite  o f  t h e  s c a r c i t y  a n d  h ig h  
p r ic e  o f  m a n u r e , t h e  a u th o r s  s t a t e  
y ie ld s  o f  v e g e ta b le  c r o p s  n e e d  n o t  b e  
s e r io u s ly  a f fe c t e d ,  as c o m m e r c ia l  f e r 
t i l iz e r s  a r e  c a p a b le  o f  r e p la c in g  m a 
n u r e  t o  a la r g e  e x t e n t .  T h e y  p o in t  
o u t  t h a t  o n e  h a l f  t h e  m a n u r e  r e p la c e d  
b y  c o m m e r c ia l  f e r t i l iz e r s  r e s u lte d  in  
e v e n  h ig h e r  y ie ld s  t h a n  th o s e  o b ta in e d  
f r o m  th e  f u l l  m a n u r e  t r e a t m e n t .  I t  
is a lso  s h o w n  t h a t  w h e n  a ll  th e  m a n u r e  
w a s  r e p la c e d  b y  c o m m e r c ia l  f e r t i l 
iz e r s , a l t h o u g h  th e  y ie ld s  w e re  s m a lle r  
a t  t im e s ,  s u c h  a t r e a t m e n t  w a s  m o re  
e c o n o m ic a l  w i t h  m o s t  c r o p s  s tu d ie d  
t h a n  t h e  b a s ic  m a n u r e  a p p l ic a t io n . 
C o m p le t e  f e r t i l iz e r s  w e re  m o r e  c o n 

ducive to high yields than incomplete 
fertilizers when no manure was used. 
For most crops complete fertilizers, 
such as 4-8-6 or 6-8-6, applied at the 
rate of 1,000 pounds per acre, gave 
good results. When manure is not 
economical, it is believed complete 
fertilizers may be used just as effec
tively, provided organic matter is sup
plied in the form of cover crops.

"Official Inspections, Commercial Fertil
izers, 193 5,” Agr. Exp. Sta., Orono, Me., 
No. I f 7, Oct. 1933, Elmer R. Tobey.

"Commercial Fertilizers, Commercial Feeds 
and Agricultural Liming Materials,” Univ. o f 
Maryland, College Park, Md., Control Series, 
No. I f f ,  Ju ly  1933, and No. 137, January 
193 6.

"Fertilizer Analyses and Registrations, 
1933,” Dept, o f  Agr., Div. o f  Feed and Fert. 
Control, St. Paul, Minn., H . A. Halvorson.

"A Compilation o f  Experimental Data on 
Cotton Fertilizers Applicable to the H ill Sec
tions o f  Mississippi ,” Agr. Exp. Sta., State 
College, Miss., Bui. 309, Mar. 1933, C. F. 
Clark.

"Fertilizer Placement fo r  Cannery Peas,” 
Agr. Exp. Sta., Geneva, N. Y ., Bui. 639, Jan. 
1936, Charles B. Sayre and G. A. Cumings.

"Fertilizers fo r  Different Crops Including 
the Best Percentages o f  Water-Insoluble N i
trogen o f  Total in Fertilizer Mixtures,” Agr. 
Exp. Sta., State College Station, Raleigh, 
N. C., Agron. Information Cir. 96, Nov. 
1933.

"Suitable Fertilizer Mixtures fo r  Different 
Crops Including the Functions o f  C hief Plant 
Nutrients,” Agr. Exp. Sta., State College Sta
tion, Raleigh, N. C., Agron. Information Cir. 
97, Jan. 1933, H. B. Mann and W. H. Rankin.

Soils
Many useful suggestions for grow

ing onions on muck soils are contained 
in Michigan State College Extension 
Bulletin 123 (revised) entitled "Muck 
Soil Management for Onion Produc

29
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tion,” by Paul M. Harmer. Discussed 
in the bulletin are practical methods 
on soil management, varieties, seeding 
and transplanting, insect pests, and 
harvesting and storing. One of the 
chief requisites to successful onion 
production on mucks is a satisfactory 
soil reaction. Testing the soil to de
termine its reaction is strongly ad
vised. Extremely acid soils may not 
produce well, even after liming. Mod
erately acid as well as slightly to 
strongly acid mucks show beneficial 
responses from applications of copper 
sulphate when lime is required. Sul
phur and manganese sulphate used on 
alkaline mucks result in increased 
yields, better maturity, and better 
keeping qualities of the crop. Fertil
izer mixtures and the method and 
rate of application best adapted under 
different circumstances are given, both 
for broadcast fertilization either on 
the surface or drilled uniformly over 
the field, and for row application. 
The author relates that generally the 
amount of fertilizer which can be 
safely put in the row is insufficient 
for producing optimum yields, and 
should be supplemented by enough 
fertilizer broadcast before seeding to 
bring the total application to 600 to 
800 pounds per acre. In the opinion 
of the author, on fields which ordi
narily require 900 to 1,000 pounds of 
a 2-8-16 mixture, it is frequently ad
visable to use one mixture for broad
casting and another for the row 
application. Thus, using 300 pounds 
of 3-12-15 or 2-8-16 in the row and 
300 to 500 pounds of 0-8-24 broad
cast cuts down the cost of fertilizer 
and also the required amount per acre. 
Other mixtures of similar ratios which 
might be used are given.

"Oxidation o f  Sulphur in Arizona Soils and 
Its E ffect on Soil Properties” Agr. Exp. Sta., 
Tucson, Ariz., Tech. Bui. 19, Dec. 15, 1935, 
W. T. McGeorge and R. A. Greene.

"Sand Culture o f  Seedlings,” Agr. Exp. 
Sta., New Haven, Conn., Bui. 380, Jan. 1936, 
A. A. Dunlap.

"Relation o f  the Degree o f  Base Saturation 
o f  a Colloidal Clay by Calcium to the Growth, 
Nodulation and Composition o f  Soybeans,”

Agr. Exp. Sta., Columbia, Mo., Res. Bui. 232, 
Jan. 1936, Glenn M. Horner.

"Broad Relationships Between Microorgan
isms and Soil Fertility,” Agr. Exp. Sta., New 
Brunswick, N. J., Bui. 595, Nov. 1935, Jacob 
G. Lipman and Robert L. Starkey.

"Soils o f  Orleans County, New York, in 
Their Relation to Orchard Planting,” Cornell 
Univ. Agr. Exp. Sta., Ithaca, N. Y., Bui. 637, 
Sept. 1935, A. T. Sweet.

"Lysimeter Investigations, IV. Water Move
ment, Soil Temperatures, and Root Activity 
Under Apple Trees,” Agr. Exp. Sta., Geneva, 
N. Y., Tech. Bui. 237, Oct. 1935, R. C. 
Collison.

"Soil Fertility in Relation to Productive 
Land Value,” Agr. Exp. Sta., Corvallis, Oreg., 
Sta. Cir. 113, Oct. 1935, W. L. Powers.

"Relation o f  the Occurrence o f  Cotton Root 
Rot to the Chemical Composition o f  Soils,” 
Agr. Exp. Sta., College Station, Texas, Bui. 
522, Dec. 1935, G. S. Fraps and J. F. Fudge.

"Soil Moisture and Irrigation Investigations 
in Eastern Apple Orchards,” U. S. D. A., 
Washington, D. C., Tech. Bui. 491, Oct. 1935, 
/ .  R. Magness, E. S. Demon, and J .  R. Furr.

"Soil Survey o f  the Lovington Area, New 
Mexico,” U. S. D. A., Washington, D. C., 
Series 1932, No. 2, W. G. Harper and L. H. 
Smith.

”Soil Survey o f  Kiowa County, Oklahoma,” 
U. S. D. A., Washington, D. C., Series 1931, 
No. 14, A. W. Goke and C. A. Hollopeter.

Crops
According to the Iowa Agricultural 

Experiment Station Bulletin 339, en
titled "Effect of Harvesting, Spacing, 
and Age of Plants on Yields of As
paragus” by E. S. Harber, plant spac
ing has a direct effect on quality of 
asparagus spears. The type of soil, 
fertility, and cultural operations in
fluence the spacing distance, asserts 
the author. Under Iowa conditions, 
results show that a 3-foot spacing is 
best, while spacing 1 foot apart de
creases average weight of spears. 
These investigations indicate one-year 
plants are slightly better than two- 
year plants for starting a plantation, 
especially considering the higher price 
for the older plants. One-year-old 
transplanted plants gave superior re
sults over seed sown in the field where 
the plants are to grow permanently, 
or seed sown in pots and transplanted 
to the field. It is generally conceded 
that when asparagus is planted in the 
spring, the spears should not be cut
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t h e  f o l lo w in g  se a so n . C u t t i n g s  o f  th e  
s e c o n d  se a s o n  s h o u ld  b e  l im it e d  t o  a  
s h o r t  p e r io d , a n d  i t  m a y  p a y  t o  w a i t  
t w o  y e a r s  t o  s t a r t  c o m m e r c ia l  c u t t i n g ,  
t h e  p u b l i c a t io n  c o n c lu d e s .

I n  E x t e n s i o n  C i r c u l a r  2 0 7 ,  N o r t h  
C a r o l in a  S t a t e  C o l le g e  o f  A g r i c u l t u r e ,  
e n t i t le d  " A p p r o v e d  P r a c t i c e s  in  H a n 
d l in g  T o b a c c o  B e d s ,”  t h e  D e p a r t m e n t  
o f  A g r o n o m y , B o t a n y ,  a n d  Z o o lo g y  
e x p la in  b r ie f ly ,  y e t  c o n c is e ly ,  t h e  c o n 
s id e r a t io n s  w h ic h  a r e  n e c e s s a r y  f o r  
o b t a i n in g  h e a l t h y  t o b a c c o  p la n ts .

" T h e  f i r s t  s te p  in  t h e  p r o d u c t io n  o f  
a  s u c c e s s f u l  t o b a c c o  c r o p  is  t o  h a v e  
t h r i f t y ,  h e a l t h y  p la n ts  r e a d y  w h e n  t h e  
p r o p e r  t i m e  f o r  t r a n s p la n t in g  a r r iv e s ,”  
t h e  a u th o r s  s t r e s s . A m o n g  t h e  c h i e f  

.p au ses o f  p l a n t - b e d  f a i lu r e s  g iv e n  a re  
p o o r  p la n t - b e d  s i te s ,  in a d e q u a te  so il 
p r e p a r a t io n ,  im p r o p e r  f e r t i l i z a t i o n ,  
d ise ased  seed  a n d / o r  p la n t s ,  in c o r r e c t  
h a n d lin g  o f  b e d s  d u r in g  t h e  g r o w t h  
p e r io d  o f  p la n t s ,  a n d  in s e c t s .  T h e  
v a lu e  o f  s e le c t in g  g o o d  v a r ie t ie s ,  
p r o p e r  s e e d -b e d  f e r t i l i z a t i o n ,  g o o d  
c a r e  o f  t h e  b e d s  t h r o u g h o u t  t h e  
g r o w t h  p e r io d  o f  p la n t s ,  a n d  o t h e r  
im p o r t a n t  p h a se s  o f  id e a l m a n a g e m e n t  
in c lu d e  t h e  m a jo r  to p ic s  e m b r a c in g  
t h e  d is c u s s io n s . I t  i s  a d v ise d  t h a t  t o 
b a c c o  t r a s h  s h o u ld  n o t  b e  p la c e d  o n  
p la n t  b e d s  b e c a u s e  i t  m a y  c a r r y  s u c h  
d iseases as m o s a ic ,  b l a c k  r o o t  r o t ,  o r  
G r a n v i l le  w i l t .

"Twenty Years o f  Agricultural Extension 
W ork in Arizona," Agr. Ext. Serv., Univ. o f  
Arizona, Tucson, Ariz., Ext. Proj. Cir. 15, 
June 1935, P. H. Ross, Director.

"Irrigation Experiments with Wheat," Agr. 
Exp. Sta., Tucson, Ariz., Bui. 151, Dec. 15, 
1935, A. T. Bartel and Charles Hobart.

"Some Aspects o f  Citrus Tree Decline as 
Revealed by  Soil and Plant Studies," Agr. 
Exp. Sta., Tucson, Ariz., Tech. Bui. 60, Feb. 
15, 1936, W. T. McGeorge.
. , "Forty-seventh Annual Report fo r  Fiscal 
Year Ending June 30, 1935,” Agr. Exp. Sta., 
Fayetteville, A rk., Dec. 1935, C. O. Brannen, 
Acting Director.

"Sulfuric Acid fo r  Control o f  Weeds," Agr. 
Exp. Sta., Berkeley, Calif,, Bui. S96, Nov. 
1935, W. E. Ball and O. C. French.

"Cutting Experiments with Bahia Grass 
Grown in Lysimeters," Agr. Exp. Sta., Gaines
ville, Fla., Tech. Bui. 286, Nov. 1935, W. A. 
Leukel and R . M. Barnette.

"Pasture Value o f  Different Grasses Alone 
and in Mixture," Agr. Exp. Sta., Gainesville, 
Fla., Bui. 289, Jan. 1936, Geo. E. R itchey and 
W. W. Henley.

"Comparative Productiveness o f  Missionary 
Strawberry Plants from  Arkansas and Mary
land," Agr. Exp. Sta., Gainesville, Fla., Press 
Bui. 489, Mar. 1936, A. N. Brooks.

"Fifteenth Annual Report, 1934-1935,” 
Coastal Plain Exp. Sta., T if  ton, Ga., Bui. 25, 
S. H. Starr, Director.

"Grape Growing in Kansas," Agr. Exp. Sta., 
Manhattan, Kans., Cir. 177, Aug. 1935, R. J. 
Barnett.

"Practices in Seeding Meadow and Pasture 
Crops," Univ. o f  Kentucky, Agr. Ext. Div., 
Cir. 242 (3 rd Ed., R ev .), E. J . Kinney, Ralph 
Kenney, and E. N. Fergus.

"Report o f  the Director fo r  the Year End
ing June 30, 1934,” Agr. Exp. Sta., Columbia, 
Mo., Bui. 358, Dec. 1935, F. B. Mumford 
and S. B. Shirky.

"Korean Lespedeza in Rotations o f  Crops 
and Pastures," Agr. Exp. Sta., Columbia, Mo., 
Bui. 360, Feb. 1936, W. C. Etheridge and
C. A. Helm.

"Sweet Clover in Missouri," Agr. Ext. Serv., 
Columbia, Mo., Cir. 329, Oct. 1935, W. C. 
Etheridge and C. A. Helm.

"The Relation Between the Vitamin A 
Content o f  the Dairy Ration and o f  Milk," 
Agr. Exp. Sta., New Brunswick, N. J . ,  Bui. 
592, Sept. 1935, W alter C. Russell, M. W. 
Taylor, D. F. Chichester, and Logan T. Wilson.

"Early Results o f  Peach Breeding in New  
Jersey," Agr. Exp. Sta., New Brunswick, N. J., 
Bui. 599, Jan. 1936, M. A. Blake and C. H. 
Connors.

"The Home Vegetable G arden" Agr. Ext. 
Serv., State College, N . Mex., Ext. Cir. 126, 
Mar. 1933 (Rev. Aug. 1935), G. R. Quesen- 
berry, Director.

"Forty-eighth Annual Report, 1935,” Cor
nell Univ. Agr. Exp. Sta., Ithaca, N . Y ., Carl 
E. Ladd, Director.

"Burley Tobacco Culture," Agr. Ext. Serv., 
Knoxville, Tenn., Rev. Pub. 161, Mar. 1935, 
R oy H. Milton.

"Forty-seventh Annual Report, 1934,” Agr. 
Exp. Sta., College Station, Texas, A. B. Con
ner, Director.

"Twentieth Annual Report, Cooperative Ex
tension W ork in Agriculture and Home Eco
nomics fo r  Year 1934,” Agr. Ext. Serv., 
Burlington, Vt., Ext. Bui. 20, June 1935, 
J . E. Carrigan, Director.

"Department o f  Agriculture-Immigration o f  
Virginia," Richmond, Va., Bui. 334, Feb. 1936, 
and Bui. 335, Mar. 1936.

"Forty-fifth Annual Report fo r  the Fiscal 
Year Ended June 30, 1935,” Agr. Exp. Sta., 
Pullman, Wash., Bui. 325, Dec. 1935, Edw. C. 
Johnson, Director.

"Top and Double-Working Apple Trees," 
Agr. Exp. Sta., Madison, Wis., Bui. 432, Jan. 
1936, A. H. Roberts.
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"Report o f  the C hief o f  the Bureau o f  
Plant Industry, 1933,” 17. S. D. A., Washing
ton, D. C., Frederick D. Richey, Chief.

”Vernalization Experiments with Forage 
Crops,” 17. S. D. A., Washington, D. C., Cir. 
377, Nov. 1933, Roland Mckee.

Economics
One of the most interesting new 

publications under this division is 
Florida Agricultural Experiment Sta
tion Bulletin 287, entitled "Economic 
Study of Absentee Ownership of 
Citrus Properties in Florida.” H. W. 
Hawthorne of the U. S. D. A. and 
J. E. Turlington of the University of 
Florida, co-authors, present worth
while data concerning out-of-state 
ownership. These data also will be 
of interest to those contemplating the 
purchase of citrus property in the fu
ture. The information is compiled 
from the response of 477 absentee 
owners who replied to a complete 
questionnaire sent them. The records 
gave a vivid picture of methods em
ployed in caring for the groves, har
vesting, packing and marketing, size 
of properties, age of trees, cash costs 
and receipts, taxes, fertilizers, and 
other pertinent facts of interest to this 
class of ownership. The report shows 
that the absentee owners reporting re
side in 3 5 states of the United States, 
in the District of Columbia, the Terri
tory of Hawaii, the Dominion of 
Canada, and in Cuba.

"Agricultural Outlook fo r  Illinois, 1936,” 
Agr. Exp. Sta., Urbana, 111., Cir. 442, Dec. 
20, 1933, H. W. Mumford, Director.

"Prices o f  Illinois Farm Products, 1931- 
1934,” Agr. Exp. Sta., XJrbana, III., Bui. 422, 
Dec. 1933, L. J . Norton and T. R. Hedges.

"Types o f  Farming in Kentucky,” Agr. 
Exp. Sta., Lexington, Ky., Res. Bui. 337, June 
1933, Bruce Poundstone and Walter J. Roth.

" Part-time Farming in Four Representative 
Areas o f  Kentucky,” Agr. Exp. Sta., Lexing
ton, Ky., Bui. 338, Aug. 1933, Merton Oyler 
and W. W. Rose.

"New Jersey Prices o f  Hired Farm Labor, 
Feed stuffs, and Fertilizer Materials, and Their 
Index Numbers, 1910-1934,” State Dept, o f  
Agr., Trenton, N. J . ,  Cir. 232, June 1933, 
D. T. Pitt.

"Farm Economics,” Cornell Univ. Agr. Exp. 
Sta., Ithaca, N. Y., No. 93, Feb. 1936.

"Wholesale Prices at Cincinnati and New 
York,” Cornell Univ. Agr. Exp. Sta., Ithaca, 
N. Y ., Memoir 182, Oct. 1933, H. E. White.

,fCotton Marketing Practices in North Caro
lina,” Agr. Exp. Sta., State College Station, 
Raleigh, N. C., Tech. Bui. 31, Dec. 1933, 
Glenn R. Smith.

"A Planned Farm Program,” Agr. Ext. Serv., 
Knoxville, Tenn., Rev. Pub. 187, Jan. 1936, 
J. H. McLeod and H. C. Holmes.

"Prices o f  Farm Products in Vermont, 
1932-1934,” Agr. Ext. Serv., Burlington, Vt., 
Ext. Cir. 84, June 1933, H. C. Norcross and 
A. A. Brown.
. ,nFinancing Cooperative Marketing o f  Farm 
Products in Washington,” Agr. Exp. Sta., 
Pullman, Wash., Bui. 322, Oct. 1933, E. F. 
Dummeier.

"The Agricultural Outlook fo r  1936,” U. S.
D. A., Washington, D. C., Misc. Pub. 233, 
Nov. 1933, Bureau o f  Agr. Economics.

" The Farm Real Estate Situation, 1934-33,” 
U. S. D. A., Washington, D. C., Cir. 382, 
Dec. 1933, B. R. Stauber and M. M. Regan.

Record Tobacco Crop
CANADA’S tobacco crop was ex

ceptionally good in 193 5, when 
the production rose from thirty-nine 
million pounds in 1934 to fifty-four 
and one-half million pounds, the high
est output ever recorded in the Do
minion. The total acreage increased 
from 40,963 acres to 46,870 acres.

The greater part of the increase oc
curred in Ontario where there was a 
rise in the production of all types of

tobacco. Flue-cured tobacco, the 
principal crop, advanced from twenty- 
two million pounds to thirty-five 
million pounds. The seasonal con
ditions in Ontario were very favour
able and there was practically no loss 
from hail or frost. In Quebec there 
was a reduced acreage in all types of 
tobacco grown, particularly in the 
large pipe varieties, since many grow
ers were induced to change over from



these to the production of cigar leaf 
on account of the higher prices paid 
for this type in 1934. The net result 
was a higher total production of cigar 
leaf in 193$, although from a some

April 1936
what reduced acreage. Production in 
British Columbia last year was prac
tically negligible owing to the great 
flood at Sumas Prairie during the pre
ceding late winter.
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Jefferson Knew Value 
Of Farming on Contour

Th o m a s  j e f f e r s o n  —  third
President of the United States—  

whose birthday is April 13, was a 
practical farmer. He knew conserva
tion of soil is of vital importance to 
lasting and successful farming. In 
1813, writing about his farm in Albe
marle county, Va., he said:

"Our country is hilly and we have 
been in the habit of plowing in 
straight rows, whether up or down 
hill, or however they lead, and our 
soil was all rapidly running into the 
rivers. W e now plow horizontally

following the curvature of the hills 
and hollows on dead level, however 
crooked the lines may be. Every 
furrow thus acts as a reservoir to re
ceive and retain the waters, all of 
which go to the benefit of the grow
ing plant instead of running off into 
the streams.”

Many farmers are learning today, 
as Jefferson learned, the value of con
tour plowing and planting to check 
serious soil losses by wind and water, 
reports the Soil Conservation Service.

Fruit Growing in Ontario
Ge n e r a l l y  the fruit-growing 

areas of Ontario are in close prox
imity to the large bodies of water con
stituting the Great Lakes, and extend
ing north to the southern part of 
Georgian Bay.

The northern district from Colling- 
wood to Owen Sound is devoted 
mainly to apples, although small 
fruits are increasingly important. Ap
ples are the main fruit crop along the 
east shore of Lake Huron, with some 
peaches in the Forest district. All 
along the north shore of Lake Erie 
fruit is extensively grown. The apple 
is the main crop, but in addition are 
other tree fruits and small fruits; in 
recent years peaches and grapes are 
being planted in considerable acreage.

In the Niagara Peninsula the so-called 
tender fruits— peaches, pears, plums, 
sweet and sour cherries, grapes, small 
fruits— are grown in abundance, as 
well as a very considerable apple pro
duction. Again, fruit is a main agri
cultural crop all along the north shore 
of Lake Ontario from Hamilton to 
Kingston and even extending along 
the shores of the St. Lawrence River 
to Quebec Province. Certain inland 
counties, such as Brant, Oxford and 
Middlesex, also grow fruit, apples par
ticularly, in quantities. Prince Ed
ward county, in addition to apples, is 
a heavy producer of sour cherries. 
Strawberries and raspberries are grown 
practically all over Ontario.



10,000 Unpaid Volunteers 
Are Aid to W eather Man

A COMPLETE picture of North 
American climate is possible 

only because of the great mass of 
fundamental facts furnished by 5,000 
volunteer weather observers. Each 
unofficial observer, says W. R. Gregg, 
Chief of the Weather Bureau, really 
runs a small field station, at no ex
pense to the Government, except for 
the few instruments and blank forms 
used.

This system of augmenting official 
weather records began in 1891, when 
the newly created Weather Bureau 
was charged with the duty of "taking 
such meteorological observations as 
may be necessary to establish and re
cord climatic conditions in the United 
States.” The cost of maintaining 
thousands of stations to make these 
observations all over the country was 
prohibitive.

About 300 members of the present 
volunteer force have served for 25 
years or longer. Three have been 
keeping records for more than 5 0

years and 54 for between 40 and 50 
years. There are 300 women observ
ers, three with more than 40 years of 
service. To prevent breaks in the 
continuity of the daily records, each 
observer has a substitute, which 
means that 10,000 persons are ready 
to give their services at any time.

Every day at a fixed time—usually 
around sunset— the observer records 
the maximum and minimum tempera
ture, the precipitation, and such un
usual conditions as wind, dust, or 
thunderstorms, fog, and frost. At 
the end of the month the record goes 
to the Weather Bureau in Washing
ton, D. C., for tabulation and filing.

From millions of these records, 
meterologists work out the answers 
to countless questions on climatology. 
Recently these questions have dealt 
largely with land policies, for land is 
"conditioned by the sky under which 
it lies and by the climate which is 
proper to it.”

Hoosier-grown Sweets 
Meet Market Demands
(From page 22)

The results of the other plots were manure per acre were added to all 
as follows: (Approximately 14 tons .plots).

Treatment
U. S. No. 1 
(bushels)

U. S. No. 2 
(bushels)

Total Yield 
(bushels)

No fertilizer, no mulch.......................... 149 37 186
No fertilizer, mulched.......................... 178 70 248
600 lbs. 2-8-16 in the row, no mulch. . 236 25 261
600 lbs. 2-8-16 in the row, mulched. . 285 32 317

*600 lbs. 2-8-16 in the row plus
600 lbs. 0-8-30 broadcast, no mulch. . 176 25 201

* A very heavy set was noted on these rows. Had they been mulched or 
had sufficient rainfall, the results might have been by far the highest.

34



650 Times More Soil Loss 
When Rows Follow Slope

A SLOPING plot of ground near 
Ithaca, N. Y., planted last sum

mer to potatoes in rows up and down 
hill, lost 650 times as much soil and 
14 times as much water from July 7 
to November 15 as two adjoining 
plots planted to potatoes, oats, and 
clover in strips across the slope. The 
three plots— at the Arnot erosion ex
periment station of the Soil Conserva
tion Service—were each 21 feet wide 
and 311 feet long, with a slope of 7

per cent on the upper half and 14 per 
cent on the lower.

The plot planted up and down the 
slope lost almost 14 tons of soil per 
acre and nearly 14 per cent of 18 
inches of rainfall. The two strip 
plots each lost only 43 pounds of soil 
per acre. The run-off was 1.1 per 
cent on one plot and only 0.35 per 
cent on the other.

The Arnot station, first in the 
Northeast, has completed its first year 
of operation.

The Inquiring Mind
(From page 14)

the use in this way is to be successful. 
The problems are: (1) The danger of 
delaying or even preventing germina
tion if too much fertilizer is improp
erly placed near or in contact with 
the seed. (2) The danger of produc
ing too much top growth in compar
ison with the root growth, causing 
what is called "firing” (a drying up of 
the leaves) in time of drought. (3) 
The danger of making a field uni
form in fertility, causing the succeed
ing crop to be streaky and patchy. 
(4) The problem of knowing the best 
fertilizer for use in each particular 
case. These four problems as well as 
others were studied and are discussed 
in the report. The investigation was 
conducted in the laboratory, green
house and field, for a period of five 
years. A large portion of the investi
gation was carried on with corn be
cause of its great importance as a 
crop and adaptability to special fer
tilization.”

It is impossible in the space available 
to give a detailed report of the findings 
in this research work, but a few will 
undoubtedly be of interest. Field peas, 
cowpeas, navy beans, and soybeans

were found to be very sensitive to the 
applications of fertilizer in contact 
with the seed, but that application 
above or below the seed largely elim
inates the detrimental effect. Because 
of convenience and practicability, ap
plication above the seed is advisable 
with these four plants when fertilizers 
are applied in the hill or drill row. 
The germination of lettuce and carrots 
is affected and delayed most by the 
application of fertilizer near the sur
face. For these plants it is best to 
work the fertilizer into the soil sev
eral inches prior to planting. Squash, 
cucumber, watermelon, and musk- 
melon are quite sensitive to fertilizers, 
and for these it is best to apply the 
fertilizer about one-half inch above 
the seed if the fertilizer is applied in 
the hill.

Potato sprouts are very sensitive to 
fertilizer, and hence, in potato fertili
zation the fertilizer should be placed 
either to one side or else below the 
seed, so that the sprouts will not come 
in direct contact with high concen
trations of fertilizer in coming up 
through the soil. Corn seed require 
considerable water to germinate, and
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if fertilizer is applied in direct contact 
with the seed, the taking up of the 
water is either prevented or delayed so 
much by the attraction of the fertil
izer salts for the water, that the corn 
germinates slowly or not at all. When 
the corn once sprouts, the sprout, un
like that of the potato, is able to pass 
through a considerable concentration 
of fertilizer, and hence, application of 
fertilizer above the seed for corn is a 
very successful method in hill and drill 
row applications.

The marked difference in sensitive
ness of corn and potato sprouts to fer
tilizer raises the important question as 
to why this is the case. It was thought 
that, possibly, the sap of the corn 
sprouts has a higher osmotic pressure 
than sap of the potato sprouts, making 
it more difficult for the fertilizer salts 
to draw water out of corn sprouts, and 
thus cause them to lose turgidity and 
shrivel up. Freezing point determina
tions gave an osmotic pressure of 7.18 
atmospheres for corn sprouts and 6.15 
atmospheres for potato sprouts, indi
cating that the possibility just men
tioned was probably true. Another 
factor in this connection is the amount 
of proection which the epidermis may 
give, and besides having a more pro
tective epidermis, the corn sprouts 
probably have a protective sheath 
which the potato sprouts do not have.

I n s t i g a t e s  F u r t h e r  S t u d y

As a result of the work quoted, a 
great many changes were made in the 
recommended methods of fertilizer ap
plication, and further studies were, 
and are being made. In the course of 
an address at the first annual conven
tion of the National Fertilizer Asso
ciation, held at White Sulphur Springs, 
W. Va., in June 1925, Dr. J . G. Lip- 
man, Director of the New Jersey 
Agricultural Experiment S t a t i o n ,  
called attention to the necessity of 
making a careful study of the various 
methods of applying fertilizer and of 
the machinery used for its distribu
tion, and suggested the formation of a 
joint committee of agronomists, agri

cultural engineers, and representatives 
of the fertilizer and farm industries to 
undertake that study.

H e a d e d  C o m m it t e e

In accordance with this suggestion 
the National Fertilizer Association, in 
July 1925, appointed three of its 
members to represent the industry on 
such a committee. Dr. Lipman’s sug
gestion was conveyed to the American 
Society of Agronomy, the American 
Society of Agricultural Engineers, and 
the National Association of Farm 
Equipment Manufacturers, and each 
of these organizations named repre
sentatives to serve on the committee. 
Professor Truog was named and acted 
as General Chairman of the commit
tee. In the committee report published 
in July 1928, special credit is given to 
him and to Ove F. Jensen, who acted 
as General Secretary, for the prepara
tion of the report. In this report, 
which is very comprehensive, the 
great need for further investigation is 
shown, in order to arrive at definite 
regulations regarding the proper 
methods of application of fertilizer 
and the proper machinery with which 
to apply it. This committee still func
tions and is still making great progress 
under the direction of Chairman 
Salter, who now heads it.

During his period of service at the 
University of Wisconsin, Emil Truog 
has studied and taught, and he has 
written a large number of papers for 
the various scientific journals. He has 
been interested in the utilization of 
phosphates by agricultural crops, and 
published a bulletin on that subject in 
1916. Professor Truog has also done 
a great deal of work in connection 
with the factors influencing the avail
ability of rock phosphates, in the feed
ing of plants, methods of determining 
the fertilizer requirements of plants, 
tests for determining such require
ments, tests for soil reactions, quick 
tests for phosphates and potash, and 
in the advancement of the use of cor
rect, fertilizer-distributing machinery. 
In his report at a meeting held in Chi
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cago on Nov. 17, 1927, in speaking 
for his committee, he stated that at 
the time he felt that on the basis of 
present data certain definite conclu
sions in the methods of fertilizer ap
plication may safely be made. These 
are:

1. Barring serious injury to germi
nation, the nearer fertilizer is placed 
to the seed the more effective is the 
fertilizer in promoting early growth.

2. Of the individual carriers, those 
carrying nitrogen are most apt to 
cause injury to germination; those 
carrying potash stand intermediately; 
those carrying phosphates are least apt 
to cause injury.

3. For practically all intertilled 
crops, the safest method of hill and 
drill row applications is to apply the 
fertilizer in bands along both sides of 
the seed and at a depth varying with 
the crop.

4. A placement of fertilizer, which 
is safe under all conditions of weather 
and soil, will not give maximum 
results in many cases.

5. Before definite and comprehen
sive recommendations can be made, it 
will be necessary to do much more 
experimental work.

At the present time Professor Truog 
confines his work mostly to research 
and to work with graduate students, 
although he does some undergraduate 
teaching, and conducts some classes 
with the Short Course in Agriculture. 
Wisconsin has been fortunate in turn
ing out excellent soil scientists, and 
many of these are now teaching and 
doing research work in widely sepa
rated areas, some as far away as China 
and Hawaii. In his research work 
Emil Truog is now devoting a great 
deal of his time to soil colloids and 
will be able to report some interesting 
and unusual developments later.

While rather small in stature, Pro
fessor Truog is stocky, and being 
stocky he is naturally interested in 
athletics. His attendance at the foot
ball and basketball games of the 
University of Wisconsin has been so 
regular during the past 20 years, or

more, that the cheerleaders know just 
where to find him at every game. 
When I asked Mrs. Truog about his 
hobbies, she said, "Well I guess foot
ball and baseball just about cover 
them all, except that he is a radio 
bug.” So he goes about his work in 
a methodical way, drives a car that 
is not streamlined, enjoys his children, 
and likes his work with the graduate 
students. He is a member of Sigma 
Xi, Alpha Zeta, Phi Lambda Upsilon, 
Gamma Alpha, and of various scien
tific societies.

E s t e e m e d  b y  A s s o c i a t e s

An interesting sidelight on his work 
came when I asked his associate, Pro
fessor Graul, to tell me something 
about his work and found that both 
of these soil scientists, working to
gether in the same building, came 
from the same part of Trempealeau 
county in northern Wisconsin, and 
both grew up with the same desire to 
learn about the soil. Edward J. Graul 
says of his associate and boyhood 
friend, "The State of Wisconsin, the 
Nation, and the World have been 
enriched because of the work, the 
inspiration, the devotion, the life of 
Professor Emil Truog in affairs of 
research and in the relationships among 
men. A man inspired by high ideals, 
a man with ceaseless ambition to find 
the truth, a man devoted to the service 
of mankind, a man loved and admired 
by all,— this is Professor Truog.”

Although Truog has done admirable 
work in several avenues of research, 
particularly in the field of soil acidity, 
soil phosphorus and potash, soil col
loids, and related fields, and has pub
lished many papers of importance, he 
is perhaps even better known among 
graduate students as a counselor, a 
leader, and an executive of the highest 
type. His graduates are found today 
in all corners of the world, from the 
Atlantic to the Pacific, from England 
to Japan and Australia, in positions 
of the greatest responsibility and high
est executive authority.

Not alone is Professor Truog a
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scientist; he is also a practical farmer, 
putting into practice the theories that 
he teaches. He translates the most 
difficult theories into terms understood 
by the man at the plow. Thus farm
ers have confidence in his theories.

When one thinks of the life and 
career of Professor Truog, one is 
reminded of the saying, “Truth is 
greater than fiction,” and to that 
one can add, “Quality surmounts 
quantity.”

Improving Pastures in New Brunswick
(From page 17)

It is true that the heavy growth se
cured in June when nitrate of soda is 
applied may be eaten by stock during 
the period when pastures are short, 
yet it would seem desirable to dis
tribute the growth of grass through
out the season, so that a more nutri
tious and palatable grass may be pro
vided. Perhaps a better practice for 
this station would be to treat the graz
ing paddocks referred to above with a 
complete fertilizer annually, reducing 
the amount used each year to one- 
half or possibly one-third the amount 
used the year the complete fertilizer 
is being applied, as at present.

Plans are now under consideration 
to conduct a project— using dairy 
cattle— to determine the best rate to 
apply the complete fertilizer to these 
pastures for maximum returns. It is 
proposed also to include in this project 
paddocks treated with superphosphate 
alone.

We hear a great deal today about 
the importance of good farm manage
ment, and it applies to pastures as 
much as it does to any other part of 
the farm. In practically all European 
publications on pasture improvement, 
a considerable amount of emphasis has 
been put on the importance of rota- 
tionally grazing pastures. These pas
tures are grazed quite heavily for a 
few days by cows in milk, for ex
ample, and in some cases these cows 
are followed by dry cows or young 
cattle. Each field is then rested for 
a period of from 10 to 20 days, de
pending upon the season of the year

or some local condition. The number 
of fields may vary from three to eighth 
This system is no doubt the ideal way 
to operate a pasture, as it provides an 
excellent opportunity for keeping grass 
under control. There is also experi
mental evidence to show that the 
carrying capacity of these pastures is 
somewhat increased by rotational 
grazing, as against the continuous 
method of grazing.

At the Fredericton Station a proj
ect has been conducted continuously 
since 1929, to determine the relative 
merits of these two systems of graz
ing. During this period the continu
ously grazed field has an average 
carrying capacity of 195.84 cow days 
per acre, as compared with 205.57 
cow days per acre on four adjoining 
fields that were rotationally grazed, or 
an increase of 4.97 per cent over the 
continuously grazed field. While 
seven years’ work has shown a slightly 
greater carrying capacity for the ro
tationally grazed pasture, the advan
tage is not sufficient to justify the 
extra expense entailed in the construc
tion of fences, not to mention' the diffi
culties to be encountered on the aver
age farm in supplying water and shade 
for stock. The writer prefers to 
recommend that the farmer establish 
a small pasture near the farm build
ings, say one-half acre for each milch 
cow. If this pasture is fertilized and 
properly managed, it should provide 
an early pasture for milch cows some 
days before the main pasture is ready. 
During the June flush the improved 
pasture should be rested and all stock
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put on the main pasture. When the 
main pasture becomes short, the im
proved pasture may be used at night 
for the milch cows. As soon as after
grass can be provided, the improved 
pastures should be relieved until fall, 
when it should again provide good 
pasture for the milch cows.

While much can be done to improve 
pastures and increase their carrying 
capacity, it has not been possible to 
have- W pasture produce uniformly 
throughout the summer months. Sev- 
eral-methods of bridging the period 
wheW1 pastures are short have been 
suggested. All are helpful but none 
is'perfect/'-The' Fredericton Station is 
nfaking a study of this problem and 
may have some recommendations to 
make in a year or two.

Fertilizer should be applied as soon 
as possible after the first signs of 
growth in the spring; care should be 
taken, however, to avoid cutting the 

■ sod with horses' feet or machinery. 
This station has applied minerals 
in the fall and 
spring. Fall ap
plications may be 
preferable if the 
field is lev e l; 
however, i t  is 
doubtful if farm
ers will go to the 
expense of mak
ing twn applica
tions iir one year, 
espej& uly when 
the - advantage is 
not particularly 
marked. It is a 
good practice to 
harrow pastures 
in the fa ll  to 
spread the * drop
pings and loosen 
the sod; th is 
should be done 
when the field is 
dbpilparatively 
dry. Pastures 
shkould-.not be 
under or over- 
grazed; i f  they

are over-grazed in the fall, they will be 
slow in making growth the following 
spring; if they are under-grazed in the 
spring, a poor quality of grass will be 
produced, and the bottom grasses and 
clovers will not develop properly. The 
aim should be to keep the grass in 
pastures from three to five inches high 
at all times; grasses must not be al
lowed to head out. If  the grass gets 
out of control, it may be advisable to 
cut it with a mower— the cut grass 
will be readily eaten by stock.

The writer has attempted to touch 
upon a few rather important factors 
relating to pasture improvement. Some 
of the findings made at Fredericton 
are out of line with those secured 
elsewhere. This is not surprising, as 
soil and climatic conditions, even 
within the Maritime Provinces, differ 
considerably. However, the state
ments made in this article are based on 
several years of careful work and 
should apply to many sections of this 
country.

SOBS FRORJiDJRCENT
■Frsture

Y F E R T I L I Z E R  U
NlTRO Chhlk 150 P ou n ds 

SuprRPHOspmrsfiotQfSO•

Left: Largely weeds and moss. Right: Brown top, Kentucky bine- 
crass. and wild white clover.



Side-dress Corn W ith Potash
(From page 8)

Table I gives the results of the side- 
dressing experiments in Iowa. The 
dates of application are shown in each 
case. Some were made as late as the 
middle of July. Certain of the fields 
received more rainfall than others. 
Then, too, others were frozen earlier in 
the fall, and for these reasons we are 
making no attempt to interpret the 
data statistically, or otherwise. Each 
experiment is of value so far as the 
conditions in that particular field arc 
concerned. The trend, however, in 
all of these tests showed that the corn 
plants were very decidedly benefited 
by these extra potash applications. In 
most cases the benefits were obtained 
not only in increased yields but in the 
amounts of marketable corn produced. 
Figs. 2, 5, 7, and 8 show the results 
of the tests on the farms of several 
of the cooperators.

At harvest time the corn was sorted, 
usually by the cooperating farmer, 
into marketable and poor quality ears. 
The effect of the potash on quality 
was quite marked in nearly every

field. Most farmers estimated that the 
corn classified as of poor quality was 
worth less than half price, so far as 
feeding value was concerned. Corn 
was selling at about 50 cents per 
bushel at that time.

A 100-lb. application of muriate of 
potash would have cost about $2.33 in 
Iowa and $2.28 in Illinois, at 1935 
prices. Thus, an increase of about 
4%  bushels of corn at 50 cents a 
bushel would be sufficient to pay for 
the cost of potash; or an improvement 
in quality of 9J4 bushels of corn per 
acre, that is, changing the quality 
from poor to marketable, would pay 
for the potash regardless of yield. 
High yields and good quality usually 
go together.

The “feed value per acre of corn,” 
which depends on both yield and feed
ing quality, is more important than 
most corn growers realize. For in
stance, about 84 per cent of all Iowa 
corn is marketed as meat, and not as 
corn. The farmers who feed their 
own corn should be more certain that

F ir. 7— Henry Bruhn field. August SO, 1935. Left: Without potash, lower leaves of plants 
showed severe brown marginal firing. Right: Response to 100 lbs. of muriate of potash seven

weeks after side-dressing.
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they are getting maximum yields of 
feed from each acre. They should 
ask themselves the question, "How 
many potential pounds of beef or pork 
am I growing on each

April 1936

acre?’

The proportion of higher quality 
corn on the potash-treated plots would 
have been higher in several of the tests 
had the season been longer and the 
corn matured better. With the early

4 1

TABLE I— R esults o f  Side-dressing T ests in  Iowa, 193 5

Increases due to side-

Coopcrator, location, treatment, --------------
Bushelsand date of side-dressing with Bushels Per cent Bushels Total

muriate of potash corn per market market bushels market
acre able able corn able

H. L/indliorst, Algonn:
No potash 26.4 13.9 3.7
100 lbs. potash July 12 . . . . . . 54.1 42.9 23.2 27.7 19.5
200  “ “ “ “ ___ . .  . 53.2 43.6 23.2 26.8 19.5

Henry Bruhn, Cylinder:
No potash .................................. 27.5 30.5 8.4

14.8’100 lbs. potash July 1 2 . . .  . 41.9 55.4 23.2 14.4
200 “ “ “ ** 42.9 66.8 28.7 15.4 20.3

Henry Cahill, Mason C ity :
No potash .................................. 47 .6 37.5 17.9

10 .2100 lbs. potash July 16 . . . , 57 .0 49.2 28.1 9 .4
200 “ “ “  “ 73.2 68.2 49.9 25.6 32.0

W . G. Meyer, W ebster C ity :
No potash ............................... 13.3 18.8 2.5
100 lbs. potash July 15 . . . 29.2 41.5 12.1 15.9 9.0
200  “ “ “ “ 30.7 41.5 12.7 17.4 10.2

It. J .  Abels, E llsw orth :
No potash ............................... 28.3 40.0 11.3
100 lbs. potash Ju ly  9 . . . . 48.1 40.0 19.3 19.8 8 .0
200 “ “ “  “ 50.8 44.7 22.7 22.5 11.4

Isaac Gressley, W illiam s:
No potash ............................... 17.9 9.2 1.7
100 lbs. potash July 9 . . . . . . .  33.8 50.8 17.2 15.9 15.5
200 “ “ “ “ 36.6 55.4 20.3 18.7 18.6

B . T . Calkins, W ebster C ity :
No potash ............................... . . .  32.9 57.3 18.9
100 lbs. potash July 9 . . . . 41.7 60.9 25.4 8.8 6.5
180 “ “ “ “ ----- 41.6 52.6 21.9 9.7 6 .0
No potash ............... ................ 31.9 49.9 15.9

Ray Baird, W ebster C ity :
No potash (low lan d ).......... 65.7 75.3 49.5
200 lbs. potash Ju ly  15. . . 80.5 72.3 58.2 14.8 8.7
No potash ( upland) ............ 70.8 78.8 55.7
200  lbs. potash July 15 . . . 82.9 87.9 73.8 1 2 .i i 8 . i

C. J .  Skow, W esley:
No potash ............................... 39.1 33.2 13.0
100 lbs. potash July 13. , . 45.4 34.4 15.6 6.3 2.0
200 “ "  “ “ 47.8 50.0 23.9 8.7 3.8
No potash ............................... 39.1 51.4 20.1

Schuler Bros., W esley :
No potash ............................... . . . 25.7 43.6 11.2
200 lbs. potash July 13 44.5 56.8 25.3 18.8 14.1

August Vaudt, W hittem ore:
No notash ............................... 48.9 60.8 29.7
200  lbs. potash Ju ly  12 63.2 73.8 46.7 14.3 1 7 0

George Fandel, Rodm an:
No potash ............................... 29.4 48.8 14.3
200 lbs. potash July 12 . . 35.0 50.5 17.7 5.6 3.4H . S. Kooker, Cylinder:
No potash ............................... 22  2 25.3 5.6
200 lbs. potash Ju ly  10, . . .  35.6 35.3 12.6 13.4 7.0C. R . Booth, Mason C ity :
No potash ............................... 18.1 9.6 1.7
200 lbs. potash July  16, . . 38.2 9.4 3.6 2<j.i 1.9Dell Stafford, B lairsburg:
No potash ............................... 35.7 61.4 21.9
150 lbs. potash July 15 . . . . . . 48.2 65.4 32.2 12.5 io .s
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Fig. 8— Henry Bruhn field* corn from 100 
hills, October 18* 1935. Marketable corn in 
sacks; poor quality on rround. (See Table I.)

frosts and the relatively late applica
tion of potash in some cases, a larger 
proportion of immature corn was pro
duced than would be obtained in an 
average season. Nevertheless, the re
sults on the whole show that higher 
yields of better feeding quality corn 
can be produced profitably, when the 
plants showing hunger signs for pot
ash are supplied during the earlier part 
of the growing season.

The soils in southern Illinois, where 
a distinct need for more potash is de
veloping, are entirely different from 
those in northern Iowa. These Illi
nois soils are very acid, level and 
drained with difficulty. They are 
called "old” soils by the soil survey 
folks. The subsoils are heavy and 
rather impervious to drainage and root

growth. They need lime and phos
phates also. When, however, lime and 
phosphates are supplied, the need for 
potash soon becomes a limiting factor 
for production.

Of interest regarding these soils, is 
a recent report from the University of 
Illinois. The following figures on 
yields of corn are from the fertility 
plots at their Toledo farm.

Av. Yield Yield
Treatment 1914-1931 1932

R .................................. 18.3 31.1
R L ............................... 26.0 28.9
R L r P ..........................  26.3 31.3
RLrPK ...................... 40.6 61.8
R— residues; L— limestone; rP— rock phos

phate; K— potash.

These data show that potassium is 
the important material needed in this 
soil to increase the yields of corn.

Originally, the plans for demonstra-' 
tions in Clark county, Illinois, were 
made to assist Farm Adviser R. E. 
Apple in conducting fertilizer demon
strations using potash on the corn just 
after it was planted in fields where 
lime and phosphate had been used for 
some time, and particularly where 
sweet clover had been plowed under 
as a green manure crop. Due to ex
cessive spring rains the corn was 
planted late, and as a result the potash 
applications were not made until July 
5. In fact, the Shawver test had the 
potash applied on July 25.

On July 5, however, corn in several

TABLE II— R e s u l t s  o f  Sid e - d r e s s in g  T e s t s  i n  I l l in o is ,  1 9 3 5

Cooperator, location, treatment, 
and date of side-dressing with 

muriate of potash

Yield Records
Increases due to side- 

dressing

Bushels 
corn per 

acre

Per cent 
market

able

Bushels
market

able

Total
bushels

corn

Bushels
market

able

Osby Claypool, M arshall:
No potash .................................. . . 18.9 55.8 10.5
50  lbs. potash Ju ly  5 ............ . . 27.7 66.1 18.3 8.8 7.8
200 “  “ “ “ . . 28.3 64.7 18.3 11.7 10.0
W ithout potash ...................... . . 16.6 52.7 8.3

John Ross. M artinsville;
No potash .................................. . .  16.3 64.0 10.5
200  lbs. potash Ju ly  5 .......... . .  21.6 75.0 16.2 5.3 5.7

E . A. Shawver. C asey:
No potash .................................. . .  21.6 48.8 10.6
2 00  lbs. potash Ju ly  2 5 . .  . . . . 30.6 65.6 20.1 9.0 9.5
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fields had already begun to show the 
characteristic marginal firing of the 
lowermost leaves. This indicated 
"potash hunger,” and therefore these 
tests also showed what can be done 
with potash supplied after the symp
toms of injury appear early in the 
season.

In Table II the results of these three 
tests are given.

In studying the results of these 
tests, it cannot be recommended that 
side-dressings should replace hill or 
row applications of potash fertilizers. 
Sufficient potash supplied at planting 
time will no doubt produce the maxi
mum growth response, because the 
damaging effects of stunted growth 
and injured leaves would not occur

early in the season. Side-dressings 
with potash, on the other hand, may 
enable a corn grower to save his crop 
on areas in his fields where these early 
symptoms of potash starvation injury 
occur.

For the alkaline or "high-lime” soils 
in Iowa and these acid soils in south
ern Illinois, side-dressings are a means 
of supplementing the regular fertilizer 

. treatment with extra potash when 
needed. The most important point is 
that it is not too late to supply potash 
after the symptoms of potash starva
tion damage appear on the leaves of 
young corn plants early in the grow
ing season. This extra potash may 
determine whether a profitable crop 
is produced.

Fertilizing Georgia's Cotton Crop
(From page 11)

to use on cotton. The results ob
tained from the plots fertilized in this 
way are given on the last line of 
Table 1. The profit per acre was 
$17.96, and the profit per dollar in
vested was $2.75. This was the best 
combination of these two figures ob
tained from any treatment and for 
all practical purposes the "high” for 
both of them.

In order to test out the above rec
ommendation, the Georgia Experiment

Station located a number of demon
strations on widely scattered farms in 
1934 and 1935. One acre was left 
as the farmer fertilized it and another 
acre was top-dressed so as to bring the 
application up as close as possible to 
the Station’s recommendation. The 
results are given in Table 3. The 
extra nitrogen and potash used cost 
$2.24, gave an increase of 192 pounds 
of seed cotton per acre, and paid a 
profit of $6.26 per acre.

TABLE III—B a l a n c e d  F e r t il iz e r  D e m o n s t r a t io n s ,  1934-35.*

Return
per

dollar

Regions in

t

No.
of

loca

N-PiiOa

Ck. acres 
farmer’s

-K»0--------
Total lbs. 
plant food 
on treated

Seed Cotton per A.
Inc.
from

Check Treated treat-

Profit 
per A. 
from 
treat

invested 
on addi

tional 
plant

Georgia tions treatment acres acres acres ment ment food

Northern . . 27 12-28-12 29-28-29 827 1,006 +  179 $5.82 $2.60
Coastal Plain 22 13-24-14 31-24-31 889 1,093 + 2 0 4 6.78 2.83
Av. for state 49 13-26-13 30-26-30 858 1,050 4-192 6.26 2.63

* Nitrogen, 10c per lb.; potash, 3.2c per lb.; seed cotton, 4% c per lb.
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There are any number of ways in 
which the above fertilizer may be 
applied. Four hundred pounds of a 
4-8-8 can be top-dressed with 100 
pounds of nitrate of soda, a 4-8-4 can 
be top-dressed with 100 pounds of 
soda and 32 pounds of muriate of 
potash, or a 3-9-3 can be top-dressed 
with 12 J pounds of nitrate of soda 
and 40 pounds of muriate of potash.

The above recommendation will 
apply only to average conditions and 
should be modified for special soils and 
for special conditions. More phos

phates can often be used to advantage 
on soils well supplied with moisture, 
or on new ground, and on soils which 
have not been fertilized for a number 
of years. Less nitrogen and less potash 
will be needed where barnyard manure 
is used. Where green manure crops 
are used, less nitrogen is needed. The 
use of lime or limestone will increase 
the need of potash. On some of the 
grey, pebbly soils and heavy, red soils 
of the Coastal Plain and some of the 
sandy soils of the Piedmont, more 
potash will often pay.

Soaked Again
{From page 5)

vide, we next consider the in-between 
fellows who use methods intended to 
reduce the loss of water already gen
erously supplied.

Weed destruction, litter mulches, 
and surface cultivation are among 
these methods. If a soil’s vegetation is 
thin or quite depleted, the reserve 
water which gravity pulls to lower 
levels is not rapidly lost; and an area 
covered with rank vegetation, such as 
weeds, increases the drawing off of 
such water from the land. As weed 
removal is certainly a more direct 
means of halting water loss than till
age mulching, then there is every rea
son why in time the Government will 
find grants for weed eradication of 
real community benefit.

If we can afford to pay for legume 
sodding to hold water or legume turn
ing to build organic matter, surely 
the weed in its fearful flights abroad 
affords ample reason for a bonus to 
retard it. I know it’s going to be irk
some to aid the kind of farmers who 
prefer weeds, but if we’re in for real 
reform, let’s make it practical. Edu
cation doesn’t seem to have done the 
trick— maybe we can pay them to be 
good, while the money lasts! The 
only drawback in sight is whether

Congress will be able to find enough 
taxes to cover the cost of a finish 
fight on quack grass! Maybe if we 
taxed public nuisances for that pur
pose it would be elemental justice 
without political repercussions. Send 
in your ideas and become famous. It 
will be your sole reward, because we 
have no cash contest going.

"Light showers of frequent occur
rence are thought to form a surface 
crust that affords capillary connection 
with lower soil levels and thus causes 
constant water loss.”

When I first heard this statement 
about 30 years ago, it fell on deaf ears 
and stubborn mind. I owned no land, 
had no objective in life except to go 
swimming and rabbit hunting, hence I 
imagined such doctrine was only used 
to force my unwilling hands to grasp 
the cultivator handles and my sun
burnt neck to feel the chafe of the 
reins. My only relief when assuming 
these irksome tasks was to jump into 
the shady spots under the alders at the 
end of the row, just to feel the sweep
ing thrll of a cool foot-kiss, after 
striding ankle deep in scalding sand 
for 40 rods. And often I would duck 
into the thicket for plums, while the 
mare swished flies and chewed corn
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to p s . B u t  s o m e t im e s  s in c e  w h e n  I  r e 

c a l l  t h a t  f a t h e r ,  m e a n w h ile ,  w a s  

p i t c h in g  b e y o n d  h is  a g e d  s t r e n g t h  in  

th e  m e a d o w  f o r  a  f e w  s k im p y  lo a d s  

o f  t i m o t h y ,  m y  s e l f - p i t y  t u r n s  t o  

b la s ts  o f  b e la te d  a n g e r  f o r  t h a t  w i t 

less w ig h t  t h a t  o n c e  w a s  I .

E x t r e m e s  in  t h e  la n d ’s w a t e r - h o ld 
in g  c a p a c i t y  o f t e n  sh o w  u p  i n  th e  
s a m e  to w n s h ip .  I n  o n e  p la c e  i n  m y  
s t a t e  t h i c k  c l a y  so il h o ld s  40 p e r  c e n t  
o f  i t s  w a t e r  s u p p ly  i n  A p r i l  a g a in s t  
N e w t o n ’s la w , a n d  t h e  s p r in g  w o r k  
th u s  g e ts  a  s e t - b a c k .  A  f e w  m ile s  
a w a y  b e d s  o f  lo o se  s a n d  a c t  l ik e  a 
s ie v e , a n d  t h e  f a r m e r s  sp re a d  o u t  to n s  
o f  c a lc a r e o u s  c l a y  t o  s to p  u p  t h e  p o r 
o u s  le a k a g e . T h e  ju s t  a n d  th e  u n ju s t  
b o th  g e t  th e  r a i n f a l l ,  b u t  th e r e  is  n o  
ju s t i c e  in  w h a t  h a p p e n s  a f t e r w a r d .

A n d  f in a l ly ,  w e  r e a c h  th e  t h i r d  
c la s s  o f  t o r m e n te d  t i l l e r s ,  th o s e  w h o  
h a v e  e x c e s s  w a t e r  t r o u b le s  o r  w h o  
p ossess w a t e r  in  t h e  w r o n g  p la c e s . I f  
t h e ir  h e a v e n ly  p e t i t io n s  a re  p i t t e d  
a g a in s t  th o s e  w h o  b e m o a n  la c k  o f  
w a te r ,  i t  i s n ’t  a n y  w o n d e r  t h a t  th e  
o n ly  a n s w e r  seem s t o  b e  t h a t  t h e  L o rd  
h e lp s  th o s e  w h o  h e lp  th e m s e lv e s .

IT  C A N ’T  s h in e  a n d  sh o w e r  a t  th e  
t h e  sa m e  t im e  a n d  th e n  le a v e  r e s u lts  

w h ic h  a m o u n t  t o  a n y t h in g  e i t h e r  w a y . 
A n d  i f  o n e  sea so n  is  d r y  e v e r y w h e r e  
a n d  t h e  n e x t  o n e  c o r r e s p o n d in g ly  
d a m p , n e i th e r  sea so n  w il l  s a t i s f y  a l l  o f  
u s . N a t u r e  w o n ’ t  c a t e r  a n d  c o m p r o 
m ise , so  h e r  p a r tn e r s  m u s t .

T a k e  th o s e  o ld  f a m i l ia r  g u llie s  in  
th e  f ie ld s  40 y e a rs  a g o . T h e y  d id n ’ t  
a la r m  u s  m u c h  b e c a u s e  i t  w a s  t a k e n  as 
te s t im o n y  t h a t  w e  h a d  h e a p s  o f  r a i n 
f a l l  in  o u r  f a v o r e d  s e c t io n .  " B e t t e r ’n  
a lk a l i  f ia t s  a n y h o w ,”  sa id  o u r  o ld  
u n c le  w h o  s q u a t te d  f o r  a sea so n  i n  t h e  
P a n h a n d le ,  o n ly  t o  r e t u r n  w it h  m o r e  
r e m o r s e  t h a n  r e s u lts .

W e  k id s  u sed  th e  g u llie s  f o r  m in ia 
t u r e  s k i - ju m p s  o r  b o b -s le d  t h a n k - y o u -  
m a ’a m s in  w in t e r .  I n  s u m m e r  th e y  
w e re  h a n d y  p la c e s  t o  c a s t  a w a y  th e  
o u t w o r n  a n d  o u tm o d e d  r i f f - r a f f  o f  th e

m a c h in e  sh e d , in c lu d in g  t i n  c a n s ,  w a s h  
b o ile r s ,  a n d  o t h e r  r u s t y  r e l i c s  o f  a 
r u th le s s  r a c e .  Y e t  g r a d u a l ly ,  th o s e  
g a p s  b e c a m e  c a v e r n o u s  a n d  f in g e r - l i k e ,  
u n t i l ,  l ik e  so m e  g i a n t  c l a w  o f  e v i l  
o m e n , t h e y  c l u t c h e d  t h e  h e a r t  a n d  
s in e w  o f  th e  s o il in  t h e i r  g r a s p , a n d  in  
so m e  c a s e s  d r o v e  t h e  o w n e r s  o f  t h e  
f a r m s  t o  u t t e r  a b a n d o n m e n t .

NO W  in  t h e  d a w n  o f  a  d e te r m in e d  
e r a  c o m e t h  t h e  e r o s io n  e n g in e e r  

a n d  t h e  t e r r a c e  t i n k e r  t o  see  t h a t  w e  
f a r m  o u r  h il ls id e s  m o r e  w is e ly  a n d  
k e e p  o u r  t o p - s o i l  f r o m  e m ig r a t in g  t o  
g r o w  r i c e  in  L o u is ia n a . T h i s  is  a n 
o t h e r  d r iv e  t h a t  h a s  m y  p o w e r f u l  e n 
d o r s e m e n t .  Y e a ,  f o r s o o t h ,  s o i l - s a v in g  
d a m s a r e  " d a m n - s a v i n g ”  f o r  so ils  a n d  
f o r  th o s e  w h o  h a v e  t o  w o r k  th e m .

I  h a v e  y e t  t o  h e a r  a n y b o d y  c o n 
n e c te d  w it h  t h e  n e w  so il c o n s e r v a t io n  
la w  m e n t io n  a n y t h in g  a b o u t  g r a n t s  
f o r  d r a in a g e . F a r  b e  i t  f r o m  m e  t o  
s u g g e s t  a n y  f u r t h e r  w a y s  t o  d e p le te  
th e  500,000,000, less  u p h e a d  a n d  o v e r 
k e e p . I t  c a m e  p r e t t y  h a r d  a n d  f i l le d  
e n o u g h  p a g e s  o f  t h e  w . k .  R e c o r d  a n y 
h o w , so  I  a m  n o t  in c l in e d  t o  a s k  f o r  
m o r e  n e w  w a y s  t o  h e lp  i t  t r i c k l e  o u t  
o f  W a s h in g t o n .

W e r e  th e r e  a m p le  f u n d s — w h ic h  
th e r e  n e v e r  a re — I  w o u ld  a t  le a s t  
w h is p e r  a w o r d  a b o u t  d r a in a g e , t h a t  
is , o f  a s p e c ia l a n d  p a r t i c u l a r  k in d .  I  
k n o w  p l e n t y  o f  f a r m e r s  w h o  c a n n o t  
g r o w  a l f a l f a  b e c a u s e  a g r o n o m is ts  sa y  
i t  w o n ’t  s t a n d  w e t  f e e t .  T h e r e  a re  

a re a s  o f  lo w - ly in g  f la t  a n d  c r u s t y  

s p o ts  o n  m a n y  f a r m s  w h ic h  c a u s e  

a lm o s t  as m u c h  t r o u b le  as r o c k s  a n d  

s tu m p s  w h e n  i t  c o m e s  t o  d o in g  a 

g e n u in e  w h o le s a le  jo b  o f  t i l l a g e  a n d  
c r o p  r a is in g . I  a m  n o t  f o r  g o in g  in t o  

th is  in  a  r e c k le s s  w a y , a n d  a f t e r  I  h a d  

s e c u r e d  a  f e w  h u n k s  o f  p e rs u a d e r  f o r  
t h e  p r o je c t ,  I  w o u ld  b a r  c e r t a i n  h ig h ly  

a m b it io u s  g e n t le m e n  w h o  w a n t  t i le  
la id  a n d  d it c h e s  d u g  u n d e r  a n d  a ro u n d  
e v e r y  a c r e  in  A m e r ic a .  F r o m  m y  o w n  
l im ite d  lo c a l  o b s e r v a t io n  o f  w h a t  

d r a in a g e  d is t r ic t s  tu r n e d  o u t  t o  b e  in
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parts of certain northern states, some 
of those hawk-eyed predatory pro
moters would find excuse to drain the 
bad lands of Dakota if any Federal 
funds were afloat.

IF YOU really want to see the prod
uct of some of these fancy, gilt- 

bond investments, ask one of the field 
men for the Resettlement Administra
tion to pilot you. Trying to farm on 
peat petered out after fortunes were 
sunk in the venture, and mostly be
cause they failed to provide a way to 
keep the frost from killing truck 
crops in midsummer, and trying to 
grow potatoes on prehistoric lake beds, 
are my idea of stultified science and 
persecution of coots and herons.

But as we stand on the threshold of 
another growing period with its sim
ple wonders and commonplace mys
teries, the signs augur well for a season 
of plenty and a harvest of great joy. 
Snows have covered many farms in 
the North and protected the new 
seedlings from winter harm. The tilth 
and texture of the land will respond 
to the penetration and chemical vir
tues of snow water, and root establish
ment should be easy and deep in the 
next two months. If, as some weather- 
wise old-timers aver, the hard winter 
of sleet and gale is apt to usher in a 
genuine, well-balanced summer of 
thunder storms and great corn-grow
ing interludes, we shall see what we 
shall see along about September.

If there is anything more snug and 
enjoyable for a born-and-bred farmer 
than to listen to a steady, gentle rain 
falling on the roof and to see it seep
ing into the land and renewing the 
hopes of the harvest, find it for me. 
In the towns they do not accept it so 
kindly, unless perchance they are small 
towns, or big towns with a few land- 
dreaming people peering at the storm 
from an office window. The folks in 
the small places still rely on the good 
gifts of nature for their sustenance 
and success, being themselves akin to 
the farmer. The wayward exile from

the soil who lingers in some metropoli
tan scene does not growl quite as much 
if he loses his umbrella or forgets his 
galoshes as the city-bred chap who 
thinks Henry Ford makes soybeans or 
something, and who doesn’t realize 
that milk is over 80 per cent water.

So whether we have had to bolster 
up our farms with balanced plant 
food or not, the coming of the rain 
is welcome indeed, for in any case it 
furnishes the final touch to a certain 
return for family labor and much 
planning.

I shall never forget a rousing farm 
assemblage in a big auditorium in 
Washington one day in March 1935. 
You could tell without a doubt that 
the 5,000 men in that great hall were 
farmers. From a rear seat high in the 
gallery I could detect it, and how? 
By the color of their necks! No, not 
from lack of water, but from a 
healthy combination of sunshine and 
rain, and constant outdoor communion 
with the surging life in abundance, 
from which America gets its power 
and purpose.

FARMERS are partners with the 
rain and the dew and the dust. 

They mingle with it and make use of 
it long ere the parson thumbs the final 
handful which he tosses on their 
tombs. Here’s to 1936, and many 
succeeding seasons! Let your job be 
to conserve what water we get and 
lay up enough crops from each sea
son of plenty to keep the drought 
demons from scaring and scorching us 
as they did two years ago.

Beyond that we are arrant gamblers 
no doubt, but after all the game is a 
heady one and a healthy one. It is 
indeed proof of the relation of our 
life and our language when "rain” 
rhymes with "grain” and “shower” 
with "power.” My best wish for 1936 
is that your rain barrel be full and 
your land fertile. And on your part 
congratulate me that I have not re
sorted to the flippant synonym, 
"HoO.”



From Year to Year
CROPS as well as fertilizers require plant foods.

1. The fertilizer manufacturer con
tracts for his plant foods for the en
suing season.

2. As they are received they are 
stored in his warehouse pending mix
ing and curing operations.

3. The manufacturer draws against 
these stocks of plant foods to main 
tain an even flow of goods in process 
of manufacture through his factory.

4. Warehouse stocks of plant foods 
have been converted into commercial 
fertilizers— ready for application to 
the soil.

1. The farmer estimates his fer
tilizer needs and buys his plant foods.

2. The farmer stores his fertilizer in 
his barn pending its use on his fields 
— his soil factory.

3. The farmer prepares, fertilizes 
and plants his fields. Plant foods now 
become goods in process of manu
facturing— CROPS.

4. Growing crops have extracted 
their nourishment from plant foods 
added to the soil. They are har
vested and sold off the land.

UNLESS the supply of plant foods is constantly 
replenished, here is what happens...

5. The manufacturer runs his fac
tory until goods in storage have all 
been converted to finished products.

5. The farmer keeps raising crops 
until the reserve of plant foods in his 
acres is exhausted.

THEN BOTH SHUT D O W N

American Potash & Chemical Corporation
New York
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Sales Offices
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F R E E  L O V E  

J u d g e :  “ W h a t  d o  y o u  w is h  t o  
c h a r g e  a g a in s t  y o u r  h u s b a n d ? ”

W i f e :  “ F r e e  lo v e ,  y o u r  h o n o r ,  h e  
a in ’ t  s u p p o r te d  m e  f o r  e ig h t  y e a r s .”

A n  o ld  G e r m a n  a n d  h is  w if e  w e re  
g iv e n  t o  q u a r r e l in g .  O n e  d a y , a f t e r  
a p a r t i c u l a r ly  u n p le a s a n t  s c £ n e , th e  
o ld  w o m a n  r e m a r k e d  w i t h  a s ig h : 

“ V e l ,  I  v is h  I  v a s  in  h e a v e n !”
" I  v is h  I  v a s  i n  t h e  b e e r  g a r t e n ,”  

g r o a n e d  h e r  h u s b a n d .
" A c h ,  j a ! ”  c r ie d  th e  o ld  w if e .  " A l 

w a y s  y o u  p i c k  o u t  t h e  b e s t  f o r  y o u r 
s e l f ! ”

H e  ( a t  t h e  p h o n e ) : “ I  w a n t  t o
in s e r t  a n o t i c e  o f  th e  b i r t h  o f  m y  
t w i n s .”

G i r l  ( a t  t h e  n e w s p a p e r  o f f i c e ) : 
" W i l l  y o u  r e p e a t  t h a t ,  s i r ? ”

H e :  " N o t  i f  I  c a n  h e lp  i t . ”

A T  I T  A G A I N  

A n  A m e r ic a n ,  " d o i n g  S c o t la n d ,”  
e x p re sse d  h is  g r e a t  a d m ir a t io n  f o r  
L o c h  K a t r i n e .  " I  g u e ss  w e  c o u ld  d o  
w it h  t h a t  s t r ip  o f  w a t e r  i n  N o o  
Y o r k , ”  h e  sa id . " T h e r e  s h o u ld  b e  n a e  
t r o u b le  in  g e t t in *  i t  o v e r  t h e r e ,”  re p lie d  
th e  S c o t  t o  w h o m  h e  ad d resse d  t h e  
r e m a r k .  " W a l l ,  s t r a n g e r ,  a n ’ h o w  
c o u ld  y o u  d o  t h a t ? ”  q u e s t io n e d  t h e  
Y a n k .  " E a s y  e n o u g h ,”  r e p lie d  th e

S c o t t i e ,  " a ’ y e  n e e d  is a f e w  m ile s  o ’ 
p ip e s , an * i f  y e  c a n  so o k  as w e l l  as 
y e  c a n  b lo w , i t  w a d  b e  o w e r  th e  A t 
la n t i c  in  n a e  t i m e ! ”

" D o  y o u  b e l ie v e  i n  c lu b s  f o r  
w o m e n ? ”  a sk e d  t h e  r e p o r te r  o f  th e  
lo c a l  n e w s p a p e r , in t e r v ie w in g  th e  v is 
i t i n g  c e le b r i t y .

" Y e s , ”  h e  re p lie d  ju d ic io u s ly ,  " i f  
k in d n e s s  f a i l s .”

N O  D I P L O M A T  
H i s t o r y  P r o f . :  " W h o  w a s  T a l le y 

r a n d ? ”

S t u d e n t :  " A  f a n  d a n c e r ,  a n d  c u t  
t h e  b a b y  t a l k . ”

A  p a r t y  o f  to u r is t s  w e r e  b e in g  
s h o w n  o v e r  t h e  c a t h e d r a l  b y  a  g u id e .

" B e h i n d  t h e  a l t a r ,”  h e  to ld  th e m , 
" l ie s  R ic h a r d  t h e  S e c o n d . I n  th e  
c h u r c h y a r d  o u ts id e  lie s  M a r y  Q u e e n  
o f  S c o t s ,  a ls o  H e n r y  th e  E ig h t h .  A n d  
w h o ,”  h e  d e m a n d e d , h a l t in g  a b o v e  a n  
u n m a r k e d  f la g s to n e ,  " w h o  d o  y o u  
t h i n k  is  a - ly in g  ’e r e ? ”

" W e l l , ”  a n sw e re d  a n e a r b y  to u r is t ,  
" I  d o n ’t  k n o w  f o r  s u r e , b u t  I  h a v e  
m y  s u s p ic io n s .”

N u r s e :  " J u n i o r ,  I  h a v e  a s u rp r ise  
f o r  y o u .”

J u n i o r :  “ I  k n o w  a ll  a b o u t  i t .  I  
e v e n  k n o w  t h e i r  n a m e s .”

N u r s e :  " W h y ,  J u n i o r ! ”
J u n i o r :  " Y e s ,  I  d o . W h e n  th e  d o c 

t o r  to ld  D a d d y , h e  sa id , 'T w i n s !  
H e l l  a n d  B la z e s ! ’ ”

T e a c h e r :  " W h a t  is  a  c e n s o r ? ”  
O s w a ld :  " A  c e n s o r  is  a  m a n  t h a t  

g o e s  f r o m  h o u se  t o  h o u se  t o  in c re a s e  
t h e  p o p u la t io n .”

" D r i n k , ”  sa id  t h e  I r i s h  le c t u r e r ,  " i s  
t h e  g r e a t e s t  c u r s e  o f  t h e  c o u n t r y .  I t  
m a k e s  y e r  q u a r r e l  w i t h  y e r  n e ig h 
b o r s . I t  m a k e s  y e r  s h o o t  a t  y e r  la n d 
lo r d , a n d  i t  m a k e s  y e r  m iss  h im .”
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Aerial view of hoist and grinding plant at the U. S. Potash Company's mine near Carlsbad, N. M.

BETTER CROPS WITH POTASH
Every pound of Potash that goes 
into the soil to enrich  our agricul
tural products helps to raise our 
standards of health for it is a sim
ple truth that there is a definite 
relation between health and soil 
fertilization . L an d s adequately  
fertilized with the proper fertil

izer produce foods w hich build 
an d  m a in ta in  h ealth y  bodies. 
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Potash. Fruits and vegetables are  
richer in  food value and tend to 
keep better because of this im por
tant plant food.
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A  Discussion of 
Poetic Moods—

Spring Song

TH E  vernal urge to bust out into verse usually carries its own 
immunity to those for whom its perusal is intended. Spring 

on the farm  is such a busy season that actions in overalls speak 
louder than words in meter. Hence the punishment falls mostly 
on the readers who are paid for their pains, like editors, school- 
m a’ams, and postmasters.

In my rasher moments I have con- paper better suited for potassium and
sidered the plan of doing a Walt photosynthesis. But as my contract
Mason piece of prancing prose for the calls for the relatively strait-jacket of
edification of my essay classes, now prosody, I shall not violate its sanctity
scattered from Palo Alto to Penob- or victimize our cash customers by
scot; but even hardened criminals oft any disguised attempts to lead them
have their qualms of conscience and into the realms of rhyme in cun-
their modicum of forbearance. ningly contrived sentences arranged

Reinforced with that bulky hand- in ordinary paragraphs, 
book for the poem foundry known to I have wondered betimes why ama- 
the ancients as Walker’s rhyming die- teur poetic effusions are irrevocably
tionary, no doubt your tormentor of associated in the public mind with the
many pages could have scattered spring equinox. Searching the signs
iambics, dactyls, and spondees on of the zodiac in my swamp-root al-
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manac yields me no cogent reason, so 
I fall back upon perusal of other au
thorities or perchance on my own 
conjectures. It sums up something 
like this, to wit:

The languorous climate in which 
the romantic and vocal Latin races 
abound is one long period of idyllic 
nature; while we of the temperate 
zones are besieged for almost nine 
months of the year by weather condi
tions which keep us constrained, 
cramped, and chilled. Thereupon, at 
the first signs of the north-bound sun 
and its summons to arboreal delights, 
we lav away our roast beef and smok
ing punch-bowls and proceed to live 
on garden salads washed down copi
ously with bock beer. This change of 
weather and diet and the simultaneous 
change from ankle-lengths to knee- 
shorts combine to arouse the latent 
and winter-benumbed impulses which 
soon find glorious outlet in scribbled 
sentiments.

No matter about the technical 
quality of the product. This is no 
course in the art of articulation in the 
merry month of May. If only those 
who can sing did all our singing, it 
would indeed be a solemn and a rela
tively quiet world. We have too long 
allowed athletics and sports to get 
into that stilted professional state of 
affairs. We have seldom played our
selves, on the grounds that the experts 
could play much better. I hold that 
it’s better to play or sing or write 
poetry ourselves as the mood hits us 
than to reserve those pleasures entirely 
to the big leaguers.

REMEMBER, I defend the taking 
part in sports, song or poetry for 

their own sake. Of course, the audi
ence or the reader presents a different 
and, in this connection, usually an 
heroic picture. I freely admit that see
ing an amateur ball game is a bit more 
entrancing than scanning a volunteer 
tyro’s verse or enduring amateur 
concerts.

But then, after the agony is over, 
ask yourselves these two pointed ques
tions: No. 1, Why do people who are 
not poets or ball players try to write 
poetry or play baseball? No. 2, Why 
do people who are reputed to be excel
lent poets or cagey ball players fre
quently fail to write good poetry or 
play good ball?

I maintain that both are so clearly 
excusable as manifestations of human 
vanity and vagary that we must resign 
ourselves to fate and accept them, 
until some politician or Federal judge 
gives us relief through statute or 
injunction.

AS a reason for using poetry as a 
subject when there are so many 

weighty economic problems begging 
for my attention, I advance the claim 
that there are more otherwise sane 
people engaged in writing poetry than 
many of us dare admit; and by this 
I do not mean the kind of verse that 
smudges the wash-rooms in railroad 
depots, signed "Oklahoma Oscar.” 

Before me as I spoil good paper 
there lie about twenty verses done to 
a turn by an Irish farmer who emerges 
from a hard winter of frozen spuds 
and high taxes with the usual burst of 
bucolic fervor on farm life’s compen
sations. It has four lines to a verse 
and is arranged like poetry commonly 
is constructed, but beyond that I have 
reserved a few wholesome doubts, 
albeit I am not a literary critic. Only 
three of the stanzas are appended by 
way of partial experiment before the 
gong:

"The farmer’s life is a hard one,
It sure is no joke,

If he don’t watch his points 
Fie is apt to go broke.

"It  can’t be denied he has compensa
tions

That make it worth while,
Tho in raiment neither he nor his 

wife
Can follow the style.
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"O f course, the farmer needs money, 
with

The interest and mortgage to pay, 
To help him ’tis puzzling the best 

minds
To find the right way.”

At least for the last stanza, we can 
all testify that there is indeed "more 
truth than poetry.” I know he thor
oughly enjoyed putting this all down 
on paper just as much as I do repro
ducing a fraction of it, and I believe 
there is a vast deal of saving grace in

doing that rather than committing 
mayhem or grand larceny in revenge 
for the things he missed.

So much for the kind of folks who 
write poetry without a license. Next, 
as outlined, I turn to the licensed 
poets, the laureates of our land, who 
sometimes vex us by jobs which seem 
tedious, awkward, outre, and super
erogatory, to say the least. They, too, 
sometimes strike out!

Take this poem of two lines en
titled "The Ranger’s Hound Dog” by 
a noted American "free verse” writer, 
as taken from his bound works in al
most any library, namely: "Guarding 
the shack from poacher and thug, the 
hound dog sits on the bearskin rug.” 
That’s all to the poem, if such it be.

Then a famous woman poetess of 
the Imagist school writes on White
chapel thus: "Soot, mud, noise, iron, 
smoke; iron, iron, iron.” And of an 
orchestra overture, she says:

"Thin-voiced, nasal pipes 
Drawing sound out and out 
Until it is a screeching thread, 
Sharp and cutting, sharp and cutting; 
It hurts 
Whee-ee!
Bump, bump, tongti-bump,
There are drums here banging.”

That was no doubt the precursor of 
the jazz-band song about the music 
going ’round and ’round and coming 
out here, but it never attained such 
popular favor somehow.

Robert Frost, the New England 
poet, has really outdone some of my 
humble neighbors in their metrical 
evenings after chore time, when he 
describes a wood-pile with mathemati
cal accuracy, thus:

"It  was a cord of maple, cut and split, 
And piled, four by four, by eight.”

In closing out my job-lot of rem
nants one last gem from a modern 
celebrity is submitted— one complete 
poem called "The Well” :
"He found it very cold and deep, 

With a queer niche in one of its 
walls,

From which he hauled forth buckets 
of bricks and dirt.”

There must be some reason why, 
next to Tennyson, Whittier, and 
Longfellow, the western versifiers like 
Riley, Field, and Guest "take holt” of 
plodding people a little tighter than 
do the modern purveyors of real im
aginative, classical, accepted, certified, 
and water-marked Poetry, with a capi
tal letter. Yea, this statement is 
heresy and displays a maudlin mind 
with no conception of how deep the 
Victorian poets sunk when measured 
in the standards of Greenwich Village 
or other cubistic, communistic, or 
impressionistic culture centers.

To many of the devotees of ultra
modern poetry one must be drunk to 
drink in their meaning, and like the 
topsy-turvy paintings by their fellow 
sufferers in the arts, one should tie up 

( Turn to page 4 4 )



Potash for Cotton
W ilt and Rust in

South Mississippi
By D r. L. E. Miles

Agricultural Experiment Station, State College, Mississippi

COTTON wilt, caused by Fusarium 
vasinfectum, is without doubt 

the most important disease of cotton 
in the United States and causes the 
largest annual loss to that crop. It 
is coextensive With cotton culture in 
this country, with the exception of 
certain localities characterized by 
heavy soil types, as for instance, the 
waxy, black lands of Texas and parts 
of the Mississippi Delta. Even on 
those soil types it is found to occur 
occasionally, though on such the dam
age caused is usually of minor conse
quence. The trouble also occurs in 
several other important cotton-grow
ing countries of the world and in 
those, as in the United States, the re
sulting losses are high.

In 1892, George F .  Atkinson, then 
at the Alabama Experiment Station, 
first called attention to the disease. 
His description of the symptoms of 
wilt, rust, root-knot, and other 
troubles of cotton was so simple and 
accurate that it has served as a basis 
for all work done on those diseases 
in this country since its publication. 
It has been clearly evident to every 
one concerned, including the growers, 
since Atkinson first called attention to 
it, that cotton wilt is commonly more 
prevalent and destructive on the 
lighter soil types. This is amply 
demonstrated by a consideration of its 
distribution in Mississippi. Scarcely a 
field can be found in the southern and 
central sections and in the interior 
portions of the northern section, in

w h ic h  th e  d isease  c a n n o t  b e  o b s e rv e d . 
T h e s e  a re a s  a re  a ll c h a r a c te r iz e d  b y  
so ils  w h ic h  a re  r a t h e r  l i g h t  in  t e x t u r e .

T h e  r u s t  d isease , f r e q u e n t ly  d e s ig 
n a te d  s in c e  t h e  w o r k  o f  A t k i n s o n  as 
p o ta s h  h u n g e r ,  is  c o e x te n s iv e  i n  d is 
t r ib u t i o n  w it h  w i l t  a n d  is  u s u a lly  
f o u n d  o c c u r r in g  in  t h e  sa m e  f ie ld s . 
E x p e r im e n t s  o f  A t k i n s o n  a n d  la t e r  
w o r k e r s  h a v e  c le a r ly  d e m o n s tr a te d  
t h a t  a m p le  a p p l ic a t io n s  o f  p o ta s h  w il l  
c o m p le t e ly  c o n t r o l  r u s t  a n d  w i l l  e n 
t i r e ly  e l im in a te  t h e  d a m a g e  a n d  loss 
in  y ie ld  c a u s e d  b y  i t .  T h i s  f a c t ,  
to g e t h e r  w i t h  th e  c o n c u r r e n c e  o f  w i l t  
a n d  r u s t  o n  th e  l i g h t e r  so il ty p e s ,  h a s  
in f lu e n c e d  m a n y  in  t h e  b e l ie f  t h a t  w i l t  
is a  d isease  o f  w e a k e n e d , d e v ita l iz e d , 
o r  u n d e r n o u r is h e d  p la n ts .  T h e  f a c t ,  
a g a in  f i r s t  c a l le d  t o  a t t e n t io n  b y  A t 
k in s o n  a n d  la t e r  c o n f ir m e d  b y  o th e r  
w o r k e r s ,  t h a t  in f e s t a t i o n  w it h  n e m a 
to d e s  w a s  a p re d isp o s in g  f a c t o r  t o  
se v e re  w i l t  d a m a g e  u n d o u b te d ly  
p la y e d  a p a r t  in  e s ta b lis h in g  th is  
b e l ie f .

M a n y  g r o w e r s  h a v e  m a in ta in e d  f o r  
y e a rs  t h a t  f e r t i l iz e r s  c o n t a in in g  p o ta s h  
h a v e  a b e n e f ic ia l  e f f e c t  in  th e  c o n t r o l  
o f  c o t t o n  w i l t .  T h i s  w a s  lo n g  h eld  
as o n e  o f  th e  “ s u p e r s t i t io n s ”  o f  p r a c 
t i c a l  g r o w e r s  b y  th e  s o -c a lle d  i n i t i 
a te d , w h o  k n e w  t h a t  th e  d isease  w a s 
c a u s e d  b y  a n  o r g a n is m  a n d  w h o  c o n 
s e q u e n t ly  s o u g h t  f o r  c o n t r o l  m e a 
su re s  a lo n g  th e  o r th o d o x  a n d  e s t a b 
lish e d  lin e s  o f  in v e s t ig a t io n  w h ic h  
h a d  p r e v io u s ly  b e e n  p r o d u c t iv e  a g a in s t  
d iseases o f  th e  sa m e  ty p e .  A s  h a s  b ee n

6
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found on other occasions, however, 
such “superstitions” frequently have a 
substantial basis in solid fact, if only 
one digs deep enough to find it.

A number of workers have made 
some investigation of the effect of 
fertilizers on cotton wilt in past years, 
but the evidence secured has been con
tradictory. In 1907 Fulton in Louisi
ana reached a conclusion that fertil
izers had no effect on wilt. Orton, 
working in the light soils of the south
eastern states, in 1907 stated that wilt 
is “not due to the continued use of 
commercial fertilizers, nor to the ex
haustion of any element of plant 
food.” In 1908 he stated that he 
found no benefit for wilt control from 
any type of commercial fertilizer. He 
pointed out, however, that efforts to 
control wilt by other measures were 
frequently rendered negative by the 
presence of nematodes. The probable 
presence of severe infestations of 
nematodes undoubtedly detracts from 
the results secured from his tests with 
commercial fertilizers. Lewis in 1911 
studied the effects of fertilizers on the 
disease in Georgia and came to the 
conclusion that none of them were of 
any benefit in combating it. How
ever, his plats were not replicated, and

there is evidence in his paper that the 
presence of nematodes might have 
been a disturbing factor in his experi
ments as well.

On the other hand, Rast, a plant- 
breeder in Arkansas, taking cogni
zance of the firmly held belief of many 
growers in the beneficial effect of 
potash in 1922, reported highly suc
cessful results from the use of kainit 
both in controlling wilt and in in
creasing yields. Neal in 1927 secured 
evidence from pot and field tests con
ducted at the Mississippi Experiment 
Station that potash might be beneficial 
in the control of wilt. In 1928 he 
reported that field tests conducted 
both in north-central Mississippi and 
at Poplarville in south Mississippi 
showed a marked reduction in the in
cidence of wilt when fertilizers were 
used, particularly those containing 
some form of potash.

From these data, available at the 
inception of the work reported herein, 
it appeared that there was a decided 
lack of unanimity of opinion with re
spect to the effect of fertilizers on 
cotton wilt. For this reason it was 
decided to continue the work begun 
by Neal and to follow up the leads 
which he had initiated, following the

A bad wilt spot. This needs a wilt-resistant variety of cotton and ample amounts of a
fertilizer high in potash.
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T a b l e  I.— E f f e c t  o f  P o t a s h  o n  C o t t o n  W i l t  a n d  Y ie l d  o f  S e ed  C o tto n  a t  t h e  
________ POPLARVILLE BRANCH EXPERIMENT STATION IN 1929 AND 1931-33

.1  non___ _ 10*1°
Treatm ent 

Lbs. 
per acre

%
wilt

Lbs.
seed

cotton

f li/Oi i
Lbs.

%  seed 
wilt cotton

%
wilt

Lbs.
seed

cotton

r

%
wilt

'lJoo ' >
Lbs.
seed

cotton
Check—  
No ferti
lizer

23.4 400.5 34.6 211 16.6 107 13.5 320

N -200
P-400
K -0

45.8 1,269 56.5 1,017 21.1 346 22.5 1,294

N-200
P-400
K -50

17.6 1,458 17.0 1,058 6.0 343 8.5 1,890

N-200
P -400
K -100

2.6 1,728 3.0 1,224 10.7 378 4.7 1,949

N-200
P -400
K -150

4.3 1,692 6.3 1,237 10.4 404 5.7 1,940

T a b l e  I-a.— F o u r -Y e a r  A v e r a g e  (S u m m a r y  o f  T a b l e  I )

Treatm ent
Lbs.

. per acre
%

wilt

Lbs.
seed

cotton

Av. %  
decrease 
in wilt 

infection

Av. %  
increase 
in yield

Check—  
No ferti
lizer

22.02 259.6 — 42.35 — 73.54

N -200
P -400
K -0

36.5 981.5

N -200
P-400
K -50

12.3 1,187.3 — 65.18 +  20.96

N-200
P-40O
K -100

5.30 1,319.7 — 86.12 +  34.45

N-200
P-JOO
K -150

6.70 1.318.2 — 82.46 +  34.30

suggestive work of Rast with respect 
to the effect of potash. Accordingly, 
a series of field tests were begun on 
various soil types in different parts of 
the state, in which the effects of 
potash used alone and in combination 
with other fertilizer elements were 
tested with regard to wilt control. 
These tests extended from 1928 
through 1934, some for shorter 
periods and others throughout the en
tire time. On account of limitations 
of space only those conducted on the 
light, sandy soils of south Mississippi 
will be discussed at this time.

A test was begun in 1929 to deter

mine the effect of 
varying amounts 
of potash in a 
mixed fertilizer 
on the control of 
wilt and on the 
yield of seed cot
ton at the Poplar- 
ville Branch Sta
tion. I t  w as 
omitted in 1930 
but resumed in 
1931 and con
tinued through 
1933. The va
riety, Lone Star 
65, which shows 
only a moderate 

degree of resistance to wilt, was 
planted on heavily and uniformly in
fested soil which was of a light sandy 
nature, of low water-holding capacity, 
and of a low natural fertility. The 
fertilization applied is indicated in 
Table I, which presents the results se
cured over the 4-year period in which 
the test was conducted. The nitrogen 
used was in the form of nitrate of 
soda, the phosphorus was derived from 
superphosphate, and the potash from 
muriate of potash.

It is clearly evident from an ex
amination of the table, that with the 

(Turn to page 41)



Renovating Pastures
By A rthur O. Braeger

Wisconsin College of Agriculture, Madison, Wisconsin

a  IT  I M E ,  p h o s p h a te ,  a n d  p o ta s h  f o r
J L / p a s tu r e s  is  p r o v in g  a  g o o d  

s lo g a n ,”  d e c la r e  c r o p  s p e c ia lis ts  a t  t h e  
W is c o n s in  C o l le g e  o f  A g r i c u l t u r e ,  
w h o  h a v e  h a d  y e a r s  o f  e x p e r ie n c e  in  
h e lp in g  f a r m e r s  s o lv e  t h e ir  p a s tu r e  
p ro b le m s .

B lu e g r a s s ,  t h e  h a r d y  p a s tu r e  g ra s s  
w h ic h  c o v e r s  o v e r  1 0 0 , 0 0 0 , 0 0 0  a c r e s  
in  t h e  n o r t h - c e n t r a l  a n d  e a s te r n  
s t a te s ,  is  e s p e c ia lly  in  n e e d  o f  h e lp , 
sa y s  L .  F .  G r a b e r ,  p r o fe s s o r  o f  a g r o n 
o m y . H e  m a in t a in s  t h a t  d e c lin e s  in  
so il f e r t i l i t y ,  d r o u g h t ,  o v e r - g r a z in g ,  
a n d  w h it e  g r u b s  h a v e  s e v e r e ly  in ju r e d  
th is  o n c e  h a r d y  g ra s s , e s p e c ia lly  in  
p a s tu re s  in  s o u th e r n  a n d  w e s te r n  
W is c o n s in .

T h e  r e n o v a t io n  o f  s u c h  p a s tu re s  
c o n s is ts  o f  e s ta b l is h in g  d r y - w e a t h e r  
le g u m e s — s w e e t  c lo v e r ,  a l f a l f a ,  a n d

re d  c lo v e r — in  b lu e g r a s s  so d s w i t h o u t  
p lo w in g ,  G r a b e r  h a s  f o u n d .  B y  d is k 
i n g  a n d  c u l t i v a t i n g ,  t h e  le g u m e s  a re  
seed ed  w i t h o u t  se r io u s  h a z a r d s  o f  e r o 
s io n . O n c e  e s ta b lis h e d  in  b lu e g r a s s  
so d s , th e s e  d r y - w e a t h e r  le g u m e s  re p e l 
e g g - l a y i n g  J u n e  b e e t le s ,  e l im in a t e  
w e e d s , a n d  p r o v id e  n i t r o g e n  t o  t h i c k e n  
a n d  p r o m o te  t h e  g r o w t h  o f  t h e  g ra s s . 
I n  a d d it io n  t h e y  e n h a n c e  t h e  p r o d u c 
t io n  o f  t h e  p a s tu r e  a n d  s u p p le m e n t  i t  
w i t h  s u c c u le n t  g r o w t h  w h e n  b lu e 
g ra s s  b e c o m e s  d r y  a n d  t o u g h  f r o m  
s u m m e r  d r o u g h t .

B u t  s u c h  a  p la n  c a n  s u c c e e d  o n ly  
i f  t h e  s o il h a s  a n  a b u n d a n c e  o f  l im e , 
p h o s p h a te , a n d  p o ta s h , e i t h e r  n a t 
u r a l ly  o r  b y  a p p l ic a t io n ,  G r a b e r  d e 
c la r e s .  T h e y  h e lp  m a k e  c lo v e r s  s u c 
c e e d . H e  s u g g e s ts  t h a t  f a r m e r s  h a v e  
t h e  so il te s te d  t o  f in d  o u t  i f  i t  n ee d s

Where white clover crows like this, renovation with dry-weather legumes is not needed.

9



10 B e t t e r  C r o p s  W i t h  P l a n t  F o o d

either lime, phosphate, potash, or any 
combination of these soil-building ma
terials for the abundant growth of the 
three dry-weather legumes, and be
lieves in applying fertilizers, as needed,

in southern and western Wisconsin 
for renovation,” Mr. Graber says. 
"Permanent pasture areas from 3 to 
as much as 22 acres were fenced, 
limed, and fertilized as needed and

This wet, boggy pasture will produce canary grass when potash is applied.

before cultivating the sod. He would 
proceed as follows:

Burn off accumulations of old 
grass and weeds with care.

Cut up the sod thoroughly with a 
disk soon after the frost is out of the 
ground and when it is dry enough to 
work up well.

Level and smooth soil with a har
row.

Sow as early as possible in the 
spring— preferably before sowing oats. 
Use no nurse crop.

Disk early and again later if rag
weeds and horseweeds, and others are 
plentiful.

Inoculate the seed before sowing.
Seed heavily, as 20 to 25 pounds 

per acre are not too much.
Harrow or roll in the seed after 

seeding.
Fence the seeded area.
Regulate grazing of the young 

legumes by removing cattle when the 
first abundant fall rains occur.

Use biennial sweet clover. It is the 
cheapest and safest legume to sow on 
light, thin, or stony soils.

"In  1934, a year of most intensive 
drought, 14 old, grub-injured, and 
weedy bluegrass pastures were selected

then disked, harrowed, and seeded to 
dry-weather legumes in April and 
May. Unprecedented heat and drought 
prevailed, yet the legumes pulled 
through with excellent stands. In only 
two instances did the seedings fail, 
and they were reseeded that same sea
son with remarkable success. In 1935 
12 additional pastures were renovated 
without a single failure. Prior to 
1933, three pasture areas in south
western Wisconsin were successfully 
renovated and grub-proofed with dry- 
weather legumes.”

There is no need to work on good 
pastures, according to Graber. But 
relatively few pastures will qualify as 
such. Many of them are weedy, un
productive, thin-sodded, grub-injured, 
and without clover. These are the 
ones that need help.

" I t  would be useless to attempt to 
establish dry-weather legumes in any 
pasture without liming and without 
fertilization, where the soil was seri
ously lacking in mineral requirements. 
Lime, phosphate, and potash as needed 
had best be put on the pasture just 
before the sod is scarified in prepara
tion for seeding with dry-weather 

(Turn to page 34)



Morgan’s Method
By W . B. Ward

Extension Horticulturist, Purdue University, Lafayette, Indiana

RAY MORGAN, Knightstown, 
Ind., is a potato grower. We 

might go further and say that he is a 
good grower of quality potatoes, as 
year in and year out his yields have 
been around 200 bushels per acre. 
Occasionally, scab, wireworms, and 
weather held the "winning hand,” 
and consequently the yield was re
duced.

Mr. Morgan has always taken an 
active part in Indiana’s potato pro
gram, learning from this one or that 
one, telling his experience to others, 
and when some new practical idea 
came to his attention a conference was 
called to see whether or not this new 
practice could be worked into his 
potato program.

A few years ago Dr. Bushnell, from 
Ohio, talked before our Indiana potato 
growers upon the aeration of soils. He 
thought all soils should have more air 
in them for best re
sults and went into 
great detail regarding 
t h i s  soil - improving 
theory. Results in 
Ohio favored corn as 
a green-manure or soil- 
improving crop for po
tatoes, p articu larly  
upon the heavier soils 
similar to those of cen
tral and southern In
diana. Morgan has ever 
been sold upon any 
soil-improvement pro
gram for his farm and 
has kept up the fertility 
far better than most 
farmers. This corn 
idea appealed to him, so 
in 1934 plans were

made to include the corn green-ma- 
nure crop as part of his program for 
his next year’s potato crop or for the 
1935 season.

A field that was well drained and 
contained about 20 acres was selected. 
This field had been in potatoes several 
years before and produced about 200 
bushels of potatoes and 100 bushels 
of corn per acre during the corn ro
tation. The soil test upon this field 
indicated that it was slightly acid, 
pH 6.7, and high in available phos
phoric acid and potash.

This field was planted to corn dur
ing the early summer of 1934, six 
pecks drilled in per acre. About Sep
tember 1, when the corn had become 
fully grown and while in a more or 
less succulent condition, it was 
plowed under 10 inches deep. After 
the plowing of the corn cover crop, a 

(Turn to page 38)

The State Federal Inspection Service lends a hand and educates 
growers as to what constitutes a No. 1 potato.
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Fertilizer Needs 
of Red Raspberries

By A. E. Stene
Pomologist, Agricultural Experiment Station, Kingston, Rhode Island

A FEW years ago a review of the 
literature of raspberry growing 

indicated more or less uncertainty re
garding the nutritional requirements 
of this fruit. Experimental work had 
been recorded from various sections 
of the country, and the practices of 
successful growers had been studied; 
but conclusions varied considerably 
and resulted in a general agreement 
only on one point, namely, that red 
raspberries require an abundance of 
humus, and that whenever available, 
barnyard manure should be applied 
liberally, especially in preparing the 
field for planting.

Opinions regarding chemical ma
nures ranged from a general state
ment that they were of little value, 
to a suggestion that in some cases, 
where the need was clearly indicated 
by the condition of the plants, annual 
applications of nitrogen might prove 
profitable. Phosphoric acid and pot
ash, though mentioned, were consid
ered by a majority of writers as of 
doubtful value. Inquiries from grow
ers regarding the fertilization of other 
brambles and grapes were nearly as 
difficult to answer on the basis of' 
available information. This led the 
Rhode Island Experiment Station, in 
1926, to plan experimental work 
which might throw some light on the 
questions, at least on Rhode Island 
soils, and when barnyard manure is 
not readily available.

It was decided to follow a plan 
found useful in earlier experiments in 
ascertaining the relative lime require
ments of different crops, which con

sisted in planting several crops on a 
level piece of land as uniform as 
possible in original fertility and giv
ing them identical lime treatments in 
order to ascertain their relative re
sponse to lime additions. It was felt, 
that a similar knowledge of compara
tive requirements for the three ele
ments, nitrogen, phosphoric acid, and 
potash would be helpful even on other 
soils, or under climatic and site con
ditions differing from those presented 
at the Rhode Island Station.

P l a n  o f  E x p e r i m e n t s

The soil was a sandy loam of aver
age fertility which in growing other 
crops had indicated no marked defi
ciency in any of the three principal 
elements. Red raspberries, black caps, 
blackberries, and grapes were chosen 
for the test. Four plats were allotted 
to each fruit, one plat receiving a 4- 
10-6 fertilizer, at the rate of 500 
pounds per acre, the others, the same 
amount of two ingredients but none 
of the third. Each plat contained 
l/30 of an acre, and the raspberry 
plats were planted with 4 rows, 5 feet 
apart, each of a different variety; viz., 
Latham, June, Herbert, and Cuth- 
bert. The outside rows in adjoining 
plats were 7 feet apart.

Fertilizers were broadcast between 
rows early in the spring, and the soil 
cultivated until picking time. Old 
canes were removed, and a cover crop 
of barley was sown about the second 
week in August after the last picking. 
The plants were given a dormant 
spray with lime and sulphur in the

12
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Fig. 1— Left, no fertilizer; right, complete fertilizer. The difference in height to be noted in this 
picture gives inadequate indication of the great difference of vigor of plants in the two plats.

spring and a like spray, summer 
strength, after the fruiting canes of 
the season were cut out. Earlier ex
periments at the station had shown 
red raspberries to be relatively intol
erant of acid soil conditions, and lime 
was therefore applied to the plots so 
as to establish a soil reaction only 
slightly on the acid side.

Unfortunately, plants other than 
red raspberries suffered set-backs from 
winter-killing, due to the flat site and

consequent lack of good air drainage. 
The results with red raspberries were, 
however, sufficiently striking, so that 
fruit yields and cane growth were re
corded. There were some very inter
esting and, in some cases, unexpected 
differences in hardiness, yield, etc., of 
the different varieties, but as these 
variations apparently were not corre
lated to any significant degree with 
differences in fertilizer treatment, 
they will not be further discussed

T a b l e  I. Y i e l d s  i n  K i l o g r a m s  a n d  Q u a r t s  a n d  P e r c e n t a g e  R e d u c t i o n  

i n  Y i e l d s  a s  C o m p a r e d  w i t h  C o m p l e t e  F e r t i l i z e r  P l a t

Treatm ent Y ear

Total 
yield per 
plat, all 

varieties 
(4  rows)

Total 
yield 

per plat 
Latham  
(1  row)

Average yield 
per plat 

All Latham  
Varieties only

Average 
yield 

in quarts 
per acre  
based on 
Latham  

yields

P er
centage 

reduction 
in yield

N -P-K 1928 22.7 16.5
Complete 1929 19.4 10.0 17.0 10.0 2,069 Base
Fertilizer 1930 9.0 3.3

N-K 1928 17.2 11.7
No Phosphoric 1929 17.3 10,2 14.1 8.6 1,779 17

Acid 1930 7.8 4.0

1928 10.2 6.7
P -K 1929 16.3 8.7 11.9 6.9 1,447 3 0

No Nitrogen 1930 9.1 5.3

1928 11.6 9.7
N -P 1929 9.6 6.0 8.0 5.7 1,179 53

No Potash 1930 2.9 1.5
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here except to note that the Latham 
out-yielded its nearest competitor two 
to one, or better. This bears out the 
claim of the Minnesota Experiment 
Station, where it originated, that this 
variety, since its introduction, has in
creased the income of growers of this 
kind of fruit by a total amount suffi
cient to pay the cost of the Minnesota 
fruit-breeding substation from its be
ginning. Table I summarizes the yield 
results of this experiment. These re
sults indicate that plats receiving only 
phosphoric acid and nitrogen gave the 
poorest yield; complete fertilizer, the 
best; and the other two gave inter
mediate yields. Leaving out phos
phoric acid and nitrogen decreased the 
yield 17 and 30 per cent respectively, 
but leaving out potash reduced the 
yield 53 per cent.

From an examination of plants in 
outside rows of one plat, it was ap
parent that plants were able in some 
degree to profit from needed fertilizer 
elements applied to adjoining plats. 
Yields were therefore calculated for 
the two inside rows containing the 
Herbert and June varieties, and the 
results for all plats are compared in 
Table II.

It will be noted from this table that

the percentage of yield for two va
rieties, as compared with the yield of 
all four varieties, ran quite close to
gether except in the case of the no
potash plat, where inside rows yielded 
proportionally much less than outside 
rows. The outside row of this plat on 
one side ran alongside a field getting
1,000 pounds of a complete fertilizer 
per acre and the opposite, outside row 
grew next to the plat which received 
500 pounds of a complete fertilizer. 
It would appear from these results 
that the omission of potash would have 
reduced the yield even more than in
dicated in Table I, had the plants been 
unable to draw plant-food from land 
adjoining this plat.

Measurements of cane height gave 
similar indications of nutritive defi
ciency where one element of the three 
was left out, but the figures were not 
quite so striking, possibly because it 
was impracticable to correlate with 
height, differences in total number of 
canes, diameters of canes, and leafiness. 
In fact, height measurements gave 
very inadequate indications of the 
great differences in vigor of plants 
in the plat receiving a complete fer
tilizer and in the plat receiving fertil- 

(Turn to page 39)

Fig. 2— View of one series of plats in the second experiment. Plat in foreground received no 
potash. Plat in background received a complete fertilizer. Height indicated by nail kegs in

front and a 10-ft. pole in the center rear.



Strawberries—  
Can Be Profitable

By Clayton A. Bunting
Selbyville, Delaware

THE strawberry industry of the 
eastern section of the United 

States is wide, varied, and interesting. 
It is also in too many instances con
ducted on a slipshod basis, resulting in 
little if any profit rather than the 
handsome $509 net per acre which we 
realized last year from a rather large 
test plot of the variety, Dorsett, being 
grown for market. The firm with 
which I am associated is primarily en
gaged in the production of plants, 
millions of which have been supplied 
to the market growers of the country 
in the past few years. This test plant
ing in 1935 was the result of a desire 
to test both our product and the 
methods we advocate in the growing 
of this plant into a money crop.

On the DelMarVa Peninsula where 
our farms and nursery are located, 
strawberries as a crop have declined 
somewhat during the past few years, 
as a result of the wearing out of 
strains rather than from the non
existence of good productive varieties. 
Such varieties as the United States De
partment of Agriculture Blakemore 
will be in the limelight for years; and 
certainly Big Joe, Lupton Late, Ches
apeake, Gandy, Premier, and Mission
ary are all good varieties if properly 
grown.

N e w  V a r i e t i e s  In t r o d u c e d

But it remained for the United 
States Department of Agriculture to 
present to the growers of the country 
Dorsett and Fairfax, without a doubt, 
the two finest strawberries for any 
purpose in our generation. Both

varieties are very good, and not until 
last season under the test of market 
production did the writer finally ar
rive at a decision as to the better of 
the two. This conclusion may apply 
only to our peninsula, for So similar 
are the two varieties that it is easily 
possible for one or the other to lead, 
depending on the section of the 
country. Both varieties are very pro
ductive, and their fruiting season ex
tends over a good three weeks or 
longer. It is necessary to pick fruit 
from the plants about 10 times during 
the season, which just about doubles 
most varieties in this respect.

L o w  A c id i t y  P lu s  F l a v o r

Prior to the introduction of these 
two varieties, it was necessary to grow 
varieties highly acid in their content 
to assure shipping quality. Of course, 
this resulted in a sacrifice of flavor in 
distant markets in favor of shipping 
quality. The fact that both varieties 
have low acid content, yet ship well, 
will no doubt result in an expansion 
of distant markets to the ultimate 
benefit of all growers.

There is much to be said for and 
against various methods of growing 
strawberries as a market crop. In
tensive cultivation of a piece of land 
prior to its receiving a planting of 
strawberries is a necessity if you are to 
realize a weed-free strawberry field 
the following year. It is impossible 
to grow a bumper crop of berries 
amidst a bumper crop of weeds, for 
not only will they interfere with 
production of the plants, but with
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t h e ir  a b i l i t y  t o  r ip e n  t h e  f r u i t  as w e ll .  
M o s t  a n y  ty p e  o f  w e l l -d r a in e d  so il 
c a n  b e  m a d e  a lm o s t  w e e d  a n d  g r a s s -  
f r e e  o v e r  a  p e r io d  o f  th r e e  y e a rs  o f  
in t e n s iv e  c u l t i v a t i o n  t o  a n y  o th e r

16

s h o u ld  b e  c u l t iv a t e d  in  im m e d ia te ly . 
A p p lie d  a t  th is  se a so n , p o ta s h  h as 
p le n t y  o f  t im e  t o  g e t  i n t o  a c t io n  an d  
w i l l  r e s u l t  in  a h e a v ie r  r o o t  s y s te m  
a n d  s t r o n g e r  f r u i t i n g  b u d s .

B e t t e r  C r o p s  W i t h  P l a n t  F o o d

A  typical scene in Delaware during strawberry-picking' time.

crop. Thus, for best results, one 
should plan ahead for this crop. Set 
your plants in this type of soil. Give 
them frequent cultivation and use 
hand and hoe to keep plants free from 
all other vegetation.

P o t a s h  a  N e c e s s i t y

Now comes the vital point of plant 
feeding. During the war years, due 
to scarcity of potash, this element be
came a forgotten product for the 
growing of farm crops; in fact, many 
growers of strawberries located in 
poultry-raising sections have gone so 
far as to use exclusively the almost 
free chicken-manure that can be ob
tained for the hauling. This manure 
contains, of course, lots of nitrogen 
in ammonia form, but is relatively low 
in potash, a vital necessity to success
ful strawberry culture.

An application of potash at the rate 
of 10 lbs. to every 100 yards of row 
should be made in September. Apply 
this along the side of the row, being 
careful not to let any hit the plants, 
particularly if they are damp. It

Another fault to be found is in 
the method of spring fertilization 
which is generally applied along in 
April, too late to realize the return 
that would be possible if it was ap
plied earlier and was of the right 
content.

The proper procedure of the so- 
called top-dressing of strawberry 
plants is to apply a fertilizer analyz
ing 4 per cent ammonia, 8 per cent 
phosphoric acid, and 10 per cent pot
ash. Instead of being broadcast in the 
strawberry rows in April, this appli
cation should be made not later than 
the early part of March, and preferably 
in January or February, in order to 
give the potash ample time to act. 
Potash disseminates slowly and here 
on the Peninsula and in most of the 
sections of the East and Central West, 
when applied in April it has little 
value to a crop which ripens in May 
and early June.

With the more balanced plant-food 
containing the much needed potash, 
one will get instead of a rank, heavy 

( Turn to page 33)



Mangels Respond 
To High Potash

By Maynard S. Grunder
Agronomist, Western Washington Experiment Station, Puyallup, Washington

TH E R E  a r e ,  w i t h o u t  q u e s t io n ,  
m a n y  in s t a n c e s  w h e r e  t h e  f a i lu r e  

o f  t h e  c o m m o n ly  r e c o m m e n d e d  r a t e s  
o f  a p p l ic a t io n  o f  t h e  v a r io u s  f e r t i l i z e r  
e le m e n ts  t o  s h o w  a p p r e c ia b le  r e s u l t s ,  is 
d u e  t o  t h e  t y i n g - u p  o f  t h e  e le m e n t  in  
t h e  s o il i n  a  f o r m  n o t  a v a i la b le  t o  
p la n ts ,  r a t h e r  t h a n  t o  a  l a c k  o f  n e e d  
f o r  t h a t  e le m e n t .  M u c h  m o r e  i n f o r 
m a t io n  o n  th is  s u b je c t  is  n e e d e d . T h e  
d a ta  f o l lo w in g  a re  p r e s e n te d  n o t  as 
c o n c lu s iv e  e v id e n c e  n o r  e v e n  a s  a  r e c 
o m m e n d a t io n  f o r  h ig h  a p p l ic a t io n s ,  
b u t  t o  s u g g e s t  t h a t  a n  e x p e r im e n ta l  
p r o c e d u r e  in v o lv in g  h ig h e r  a p p l ic a 
t io n s  t h a n  th o s e  c o m m o n ly  u se d  m a y  
b e  p r o d u c t iv e  o f  s o m e  v a lu a b le  an d  
in t e r e s t in g  r e s u lts .

T h e r e  is , i n  m y  o p in io n , c o n s id e r 
a b le  d a n g e r  in  u s in g  s in g le  r a te s  o f  
a p p l ic a t io n  o f  t h e  s e v e r a l f e r t i l i z e r  
e le m e n ts  as a  b a s is  f o r  d e f in i te  r e c o m 
m e n d a t io n s , e s p e c ia lly  w h e n  th o s e  
r a te s  a r e  r e la t iv e ly  s m a ll .  T h i s  w o u ld  
b e  e s p e c ia lly  t r u e  w h e r e  th e  u se  o r  
n o n -u s e  o f  t h e  e le m e n t  s tu d ie d  is  t o  
b e  b a se d  o n  t h e  r e s u l t  o b ta in e d . S u c h  
a t e s t  m a y  b e  d e c id e d ly  u n f a i r  t o  th e  
e le m e n t  s tu d ie d  a n d , s t i l l  m o r e  im p o r 
t a n t ,  i t  m a y  d e la y  a d e q u a te  s t u d y  o f  
th e  e le m e n t  w h e r e  s m a ll  a p p l ic a t io n s  
f a i l  t o  g iv e  r e s u lts .

I t  is  e v id e n t  t h a t  th e  r a t e  o f  f e r 
t i l iz e r s  c o m m o n ly  r e c o m m e n d e d  f o r  
a n d  a p p lie d  t o  v a r io u s  c r o p s  m a y  n o t  
a lw a y s  b e  t h a t  w h ic h  w il l  g iv e  t h e  
h ig h e s t  y ie ld s  o r  t h e  la r g e s t  n e t  r e t u r n  
p e r  a c r e  o f  c r o p  y ie ld s . I t  seem s r e a 
s o n a b le  t o  su p p o se  t h a t  in  m a n y  c a s e s , 
m u c h  g r e a t e r  r e t u r n  m i g h t  b e  s e c u re d  
f r o m  la r g e r  a p p l ic a t io n s  o f  c e r t a in

fertilizer elements than those ordi
narily applied, especially in cases where 
the crop grown is a heavy feeder of 
the element in question. Even in 
cases where there is apparently a suf
ficient supply for the needs of the 
crop, the element may not be available 
in sufficient amount for rapid growth.

With this in mind an experiment 
was started to determine the response 
of mangels to varying quantities of 
potash (when an abundant supply of 
nitrogen and phosphorus were ap
plied). The plots used in this experi
ment were l/lO acre in size. Plots 
receiving no potash were located at 
intervals in the series to serve as 
checks. All plots (checks and potash) 
received the same applications of ni
trogen and phosphorus.

A  3 - Y e a r  E x p e r i m e n t

Potash was used as the variable fac
tor in the present studies, although 
similar studies involving the use of 
phosphorus and nitrogen, as well as the 
rarer elements, are of equal impor
tance. Potash was selected because 
extensive field plots over western 
Washington, using small, single rates 
of applications of potash on various 
crops, either failed in many cases to 
give favorable responses or actually 
appeared to depress the yield of vari
ous crops.

The potash applications (muriate of 
potash) varied from 300 to 1,000 
pounds per acre. The potash and 
phosphorus were broadcast on rough 
plowed ground several weeks in ad
vance of seeding the plots, while the

17
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nitrogen (nitrate of soda) was applied 
immediately previous to seeding the 
mangel crop.

The experiment was continued with 
this set-up for three years. The data 
obtained were in some cases quite vari
able, and the average yields varied 
widely in different years. However, 
during the three years there were few 
instances when the potash-fertilized 
plots failed to produce a substantial 
increase in yield over the check plot. 
In some cases remarkable increases in 
yield were secured by the use of 
potash. In one case the yield over the 
nitrogen-phosphorus fertilized check 
plot was increased 76 per cent, or 
more than 20 tons per acre by the use 
of 600 pounds of potash per acre.

H ig h  Y ie ld  a n d  E c o n o m y

During the first year of the experi
ment, the results were favorable to 
higher applications of potash, from the 
standpoint of yield, although the trend 
toward higher yields did not correlate 
closely with the increasing applica
tions of potash. For example, the 300 
and 400-pound applications increased 
the yield between 2 and 3 per cent, 
while the 5 00-pound application 
jumped the yield 22 per cent. The 
600 and 800-pound applications in
creased the yield by 9 per cent, while 
the 700-pound application resulted in 
an 18 per cent increase. The 900 and 
1,000-pound applications were very 
similar with 28 and 26 per cent in
creases respectively.

Considered from the standpoint of 
economical production, the lowest 
costs per ton the first year (including 
the cost of the fertilizer and other 
production costs) were secured on the 
plots receiving 500, 900, and 1,000 
pounds in the order given.

The average of all potash-fertilized 
plots was 30.87 tons as compared to 
26.85 tons for those not receiving 
potash, an average increase of 4.02 
tons or approximately 15 per cent.

The second year of these experi
mental plots showed remarkable re

sults of the effect of higher concen
trations of potash. The 300 and 400- 
pound applications showed compara
tively small increases. The 500-pound 
application resulted in an increase of 
almost 30 per cent, while the 600- 
pound application made the remark
able increase of 76 per cent over the 
check plots receiving no potash. The 
700, 800, and 900-pound applications 
showed successively less effect than the 
600-pound application in increasing 
the yield, while the 1,000-pound ap
plication, strangely enough, again 
showed a considerable increase.

No Depressive Effect
T h e s e  r e s u lts  a re  r e m a r k a b le  in  t h a t  

t h e  in c r e a s in g  c o n c e n t r a t io n s  o f  
p o ta s h  g a v e  in c r e a s in g  y ie ld s  u p  t o  a 
c e r t a i n  p o in t ,  a f t e r  w h ic h  a d e c re a s in g  
e f f e c t  w a s  s e c u r e d . . ( I t  is  s ig n if i c a n t ,  
h o w e v e r ,  t h a t  in  n o  c a s e  w a s  th e r e  a 
d e p re ss iv e  e f f e c t  o b s e rv e d  o n  th e  
m a n g e l c r o p  a s  a  r e s u l t  o f  t h e  a p p l ic a 
t io n  o f  h ig h  c o n c e n t r a t io n s  o f  p o ta s h  
w h e n  c o m p a r e d  w it h  th e  c h e c k  p l o t . )

Largest yields as well as lowest cost 
of production per ton (including fer
tilizer cost) were obtained from 600, 
700, and 800-pound applications in 
the order given. The average yield of 
all potash-fertilized plots was 36.34 
tons per acre as compared to 27.24 
tons for the check plots, an increase 
of 9.1 tons per acre or more than 
33 per cent.

During the third year of these ex
periments, yields were very low, due 
to an unfavorable season and to the 
fact that the soil on which the crop 
was planted was somewhat more sandy 
than that used in previous years. With 
one exception, large increases were se
cured from all potash applications. 
This exception was the 600-pound ap
plication which for some reason 
showed no effect this year. The high 
peak so evident last year did not show 
up this year.

Because of the low yields the cost 
per ton of producing the crop was

(Turn to page 35)



W e Did “Sumpin” 
About It

By F . H . Jeter
North Carolina State College of Agriculture

RO B E R T  said we had to  do 
“sumpin” about it and Robert 

knows, because he has been on the 
farm for 15 years. I inherited him 
along with the land back in the early 
part of 1932 when my father’s cotton 
plantation was divided into 12 parts. 
My share was 216 acres of a tract 
known as the Lyles Place. It was set 
apart for me because, as a young chap, 
I had often wished that the particular 
farm were mine, but in those days 
the tract contained 700 acres and was 
too valuable for my slender earnings.

When an older brother, who is one 
of the administrators of the estate, 
wrote me that I had been given a part 
of the farm that I had so desired, I 
immediately set out from Raleigh to 
drive the 240 miles to see my new 
possession. The brother had men
tioned that Robert was on the farm 
and that I would probably have to fix 
up his house a little, buy a few im
plements, and perhaps a mule. He 
also said I would have to “advance” 
Robert for making the crop, but that 
he, the brother, would help me in 
my long-distance farming.

A Forlorn-looking Place

The farm that I knew as a kid was 
no longer there. In my rather in
frequent visits to the home place, I 
had not inspected this particular farm 
with any critical eye, and I was un
prepared for the waste of eroded land, 
the red clay showing above the warm 
sandy loam, the gullies which ravaged 
the principal field, and the tumbled,

forlorn buildings. So busy in my own 
job in North Carolina, I had forgotten 
that the cotton farmers of South 
Carolina also had suffered through the 
years of low prices and were lucky 
to hold their farms together, to say 
nothing of keeping them in a state of 
improvement.

Robert had been farming with two, 
old, worn-out plug mules and a little 
fertilizer. He had planted each year 
about 30 acres of cotton and had 
harvested from these acres such as the 
land would yield with indifferent cul
tivation. But he met me with a smile, 
and we drew up a contract. We shook 
hands, and I told him I would stick 
to him as long as he stuck to me and

Mr. Jeter standing in field of corn which 
yielded well after “ we did sumpin about it.*'
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d id  t h e  t h i n g s  I  t o l d  h im  t o  d o  as 
w e l l  as h e  c o u ld .  T h a t ’s t h e  o n ly  
c o n t r a c t  w e  e v e r  h a d . W e  w e n t  o v e r  
e v e r y  f o o t  o f  t h e  la n d  a n d  d e c id e d  
w h e r e  w e  w o u ld  p l a n t  c o t t o n ,  w h e r e  
c o r n ,  a n d  w h a t  w e  w o u ld  n e e d  in  t h e  
w a y  o f  im p le m e n t s  a n d  o t h e r  e q u ip 
m e n t .

R o b e r t  G o e s  t o  W o r k

Robert went to work fixing up the 
terraces, stopping gullies, repairing the 
houses, and hauling woods-mold both 
to the barn and to the "galded” spots 
in the fields. I bought some ground 
limestone and got him to bed his cot
ton land on this and to put some under 
the corn. We decided to use a 3-9-3 
fertilizer and to top-dress both the 
cotton and the corn with nitrate of 
soda. Then, we secured a bushel of 
Mexican Big Boll seed from Paul Kime 
of the North Carolina Experiment 
Station. We got a bushel of Latham’s 
Double corn from the originator, 
bought some soybeans from eastern 
North Carolina, and started to work.

I suspect the limestone helped to 
pull still more of the feeble remnant 
of soil fertility out of the land, be
cause at any rate, we had a good season 
and our crop looked good. Our one- 
acre seed patch of "fine cotton” grew 
splendidly, and apparently we would 
make enough money to pay our bills.

We did pay out in spite of cotton at 
five cents a pound.

The next season, 1933, we did bet
ter because we had plowed under a 
cover crop of vetch, had started lespe- 
deza on the small grain, had rotated 
our crops, bought some pure-bred 
Rhode Island Red chickens, built a 
new fireplace and chimney in Robert’s 
house, and had purchased a new fer
tilizer distributor and planter. I 
think our profit after all the bills and 
taxes were paid amounted to $16. No 
great amount, but a sign of progress.

I n c r e a s e d  F e r t i l i z e r

In 1934, we signed a contract and 
reduced our cotton acreage 3 5 per 
cent. That meant that Robert would 
have to do a little more intensive 
farming. We changed our fertilizer 
formula to a 4-8-4 and continued to 
top-dress with nitrate of soda. But 
Robert was beginning to get inter
ested, and so one day he took me over 
to a part of a field where he made 
the statement with which I opened 
this article. He repeated that we had 
to do "sumpin” about that spot. The 
cotton turned red and lost its leaves, 
and even corn was streaked and didn’t 
do so well.

So we got a sack of 20 per cent 
(Turn to page 34)

Robert standing: in a field of cotton which later had to be topped because “sumpin'
done about it.



Humus, Fertilizers, 
and Plant Nutrition

By R. E. Stephenson
Oregon State Agricultural College, Corvallis, Oregon

SC I E N T I S T S  h a v e  e m p h a s iz e d  a t  
d i f f e r e n t  p e r io d s  t h e  h u m u s  a n d  

t h e  m in e r a l  th e o r ie s  o f  s o il f e r t i l i t y .  
E n t h u s ia s t s  f o r  b o t h  c o n c e p t s  h a v e  
d o u b t le s s  g o n e  t o  t h e  e x t r e m e  in  p r o 
p o u n d in g  a r g u m e n ts  a n d  s e e k in g  p r o o f  
f o r  t h e i r  o w n  p o in t  o f  v ie w . T h e i r  
v a r io u s  a r g u m e n ts  h a v e  b e e n  c o n s id 
e r a b ly  a n a ly z e d , a n d  p e rh a p s  w e  a re  
n o w  r e a d y  f o r  a r a t io n a liz e d  in t e r p r e 
t a t i o n  o f  th o s e  s o m e w h a t  e lu s iv e  so il 
p r o p e r t ie s  t h a t  c o n s t i t u t e  f e r t i l i t y .

H u m u s  h a s  s p e c ia l f u n c t i o n s  in  
p la n t  n u t r i t i o n ,  a n d  th e s e  p e rh a p s  d e 
s e r v e  a l l  t h e  e m p h a s is  o n e  is  c a p a b le  
o f  g iv in g .  H u m u s  is  n o t  i t s e l f  a  d i
r e c t  p la n t  n u t r i e n t ,  b u t  i t  is  t h e  s e a t  
o f  m a n y  a n d  s o m e tim e s  o n ly  to o  
s l ig h t ly  f a m i l ia r  b io lo g ic a l  a n d  c h e m 
ic a l  p ro c e sse s . T h e s e  p ro c e sse s  a re  
e s s e n tia l t o  t h e  g r o w t h  o f  p la n ts .

H u m u s  M a k e s  S o i l

C o m m o n - p la c e  is  t h e  f u n c t i o n  o f  
h u m u s  i n  s u p p ly in g  n i t r o g e n ;  i n  f u r 
n is h in g  s o lv e n ts ,  s u c h  a s  n i t r i c ,  s u l
f u r i c ,  a n d  c a r b o n i c  a c id s ;  a n d  in  
m a in t a in in g  a  g r a n u la r ,  p e r m e a b le , 
m e llo w  so il s t r u c t u r e .  H u m u s  is  t h a t  
c o m p o n e n t  w h ic h  u l t i m a t e ly  m a k e s  
so il o u t  o f  m in e r a l  m a t t e r .

E v e r y o n e  n o w  b e lie v e s  in  a  c la s s  o f  
s u b s ta n c e s  e s s e n tia l in  a n im a l n u t r i 
t io n ,  w h ic h  f o r  la c k  o f  s u ff ic ie n t  id e n 
t i f i c a t i o n  a re  c a l le d  v i ta m in s  ( m e a n 
in g  e s s e n tia l t o  l i f e ) .  M a n y  b e lie v e  
t h a t  p la n ts  r e q u ir e  f o r  t h e ir  g r o w t h  
s u b s ta n c e s  s im ila r  in  f u n c t i o n  b u t  d i f 
f e r i n g  in  i d e n t i t y  f r o m  t h e  v i ta m in s  
o f  a n im a l n u t r i t io n .  T h e s e  s u b s ta n c e s  
b y  o n e  w o r k e r  ( B o t t o m l y )  w e re  d es

ig n a te d  " a u x i m o n e s ”  o r  g r o w t h  p r o 
m o te r s .  T h e  " b io s e s ”  n e c e s s a r y  f o r  
t h e  g r o w t h  o f  y e a s ts  a re  s im ila r  s u b 
s ta n c e s .

P l a n t  V i t a m in s

T h e  f i r s t  q u e s t io n  w e  s h o u ld  l ik e  a 
d e f in i te  a n s w e r  f o r  is , w h e t h e r  s u c h  
s u b s ta n c e s  r e a l ly  a re  e s s e n t ia l  t o  p la n t  
g r o w t h  as t h e y  a re  in  a n im a l n u t r i 
t i o n ;  a n d  i f  so , th e  s e c o n d  q u e s t io n  is  
t h e  s o u r c e  o f  t h e  “ a u x im o n e .”  M u s t  
o n e  la y  asid e  t h e  c o n c e p t  o f  a c e r t a i n  
n u m b e r  o f  e le m e n ts  t h a t  a re  e s s e n t ia l  
t o  p l a n t s ,  a n d  w i t h  th e s e  p r o v id e d , 
th e r e  is  n o t h i n g  m o r e  t h a t  c a n  b e  d o n e  
in  t h e  w a y  o f  s o il f e r t i l i z a t i o n ?

T h e  f i r s t  q u e s t io n  c a n  b e  a n s w e re d  
p a r t ia l ly  w i t h  t h e  e v e r - in c r e a s in g  e v i 
d e n c e  t h a t  p la n ts  d o  n e e d  s o m e th in g  
in  th e  n a t u r e  o f  v i t a m in s  f o r  n o r m a l  
g r o w t h .  T h e  la t e s t  b i t  o f  e v id e n c e  
is a  f in e  p ie c e  o f  w o r k  ( W i l l i a m s ,  in  
O r e g o n )  in  is o la t in g  f r o m  m a n y  
s o u r c e s  a s u b s ta n c e  t h a t  f u n c t io n s  p e r 
h a p s  as a u n iv e r s a l  g r o w t h  p r o m o te r  
f o r  p la n ts .  T h i s  s u b s ta n c e ,  d e s ig n a te d  
p a n t o t h e n ic  a c id  ( f r o m  e v e r y w h e r e ) ,  
h a s  s h o w n  p r o f o u n d  e f f e c t  u p o n  t h e  
c a r b o h y d r a te  m e ta b o lis m  o f  a l f a l f a .  
E v e n  u n in o c u la t e d  a l f a l f a  p la n ts ,  
t r e a te d  w it h  t h e  m i n u t e s t  q u a n t i t i e s  
o f  t h e  p a n t o t h e n ic  a c id , m a d e  m o r e  
g r o w t h  t h a n  t h e  in o c u la te d  a l f a l f a  
w it h  t h e  " n u t r i l i t e ”  o m it te d .  D r .  
W il l ia m s  s u g g e s ts  t h e  n a m e  " n u t r i -  
l i t e ”  t o  d is t in g u is h  t h e  p l a n t - g r o w t h  
p r o m o te r s  f r o m  t h e  v i t a m in s ,  o r  a n i
m a l g r o w t h  p r o m o te r s .  T h e  n a m e  
im p lie s  o n ly  t h a t  t h e  s u b s ta n c e ,  p a n 
t o t h e n ic  a c id  o r  w h a t  n o t ,  f u n c t io n s
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in  so m e  w a y  t h a t  is  im p o r t a n t  t o  t h e  
n u t r i t i o n  o f  p la n t s .  T h e  " a u x i -  
m o n e s ”  o f  p r e v io u s  s tu d ie s , a n d  t h e  
" b io s e s ”  o f  y e a s t  n u t r i t i o n  b e lo n g  t o  
th i s  c la s s  o f  e n t i t ie s .

S o u r c e s  o f  “ N u t r i l i t e ”

A n  im p o r t a n t  s o u r c e  o f  t h e  " n u t r i 
l i t e ”  a p p e a rs  t o  b e  t h e  o r g a n ic  m a t t e r  
o f  t h e  s o il .  T h e  p a n t o t h e n ic  a c id  o r  
o t h e r  " n u t r i l i t e ”  is  g e n e r a te d  b y  so il 
b a c t e r ia  a n d  f u n g i  w h ic h  b r e a k  d o w n  
o r g a n ic  m a t t e r .  A s p e r g il lu s  n ig e r ,  
v e r y  a b u n d a n t  in  so ils , is  e s p e c ia lly  
c a p a b le  o f  s y n th e s iz in g  t h e  " n u t r i 
l i t e .”  W il l ia m s  b e lie v e s  t h a t  h ig h e r  
p la n ts  a re  n o t  a b le  t o  s y n th e s iz e  t h e  
" v i t a m i n - l i k e ”  s u b s ta n c e s  so  im p o r 
t a n t  t o  t h e ir  o w n  g r o w t h ,  b u t  t h a t  
t h e y  a r e  d e p e n d e n t  e n t i r e ly  u p o n  th e  
so il m ic r o - o r g a n is m s  i n  th i s  r e s p e c t ,  
ju s t  a s  t h e  a n im a l  is  d e p e n d e n t u p o n  
t h e  p la n t  f o r  s y n th e s is  o f  t h e  v i ta m in s  
n e e d e d  f o r  a n im a l  g r o w t h .

T h e s e  in t e r p r e t a t i o n s  b a se d  u p o n  a 
l im it e d  n u m b e r  o f  e s ta b lis h e d  e x p e r i
m e n t a l  f a c t s  g iv e  n e w  im p o r t a n c e  t o  
t h e  f u n c t i o n  o f  h u m u s  in  p l a n t  n u t r i 
t i o n .  B o t t o m l y ’s " a u x i m o n e ”  c o n c e p t  
w a s  s im ila r  t o  th is .  H e  b e lie v e d  t h a t  
b a c t e r ia  i n  t h e  so il g e n e r a te d  th e  
" a u x i m o n e ”  b y  b r e a k in g  d o w n  o r 
g a n ic  m a t t e r .  B o t t o m l y  s o m e w h a t 
w r e c k e d  h is  w h o le  c o n t r ib u t i o n  b y  
c o m m e r c ia l iz in g  w h a t  h e  c o n s id e re d  
a  g r e a t  d is c o v e r y .  H i s  b a c te r ia l iz e d  
p e a t ,  so ld  u n d e r  t h e  t r a d e  n a m e  
" h u m o g e n ,”  f a i le d  t o  d o  w h a t  w a s  
c la im e d  f o r  i t .  A  l i t t l e  s p h a n iu m  p e a t  
in o c u la te d  w i t h  a z o t o b a c t e r  p e rh a p s  
c o u ld  h a r d ly  m a k e  m u c h  o f  a  s h o w in g  
o n  so ils  a lr e a d y  c o n t a in i n g  h u m u s  a n d  
m ic r o - o r g a n is m s  c a p a b le  o f  s y n th e s iz 
in g  t h e  “ a u x im o n e ”  t h a t  h e  b e lie v e d  
so  im p o r t a n t  t o  g o o d  c r o p  y ie ld s .

N e e d  M o r e  S t u d y

T h i s  n e w  a n d  r a t h e r  e lu s iv e  f ie ld  
o f  r e s e a r c h  h a s  r e c e iv e d  o n ly  to o  l i t t l e  
s t u d y  u p  t o  th e  p r e s e n t  t im e .  D e f i 
n i t e  p r o o f  o f  w h a t  a p p e a rs  a  r e a s o n 
a b le  c o n c lu s io n  is  h a r d  t o  o b t a in .  
T h e  e x a c t  id e n t i f i c a t io n  o f  " n u t r i -  
l i t e s ”  a s  t o  c h e m ic a l  c o m p o s i t io n  a n d

f o r m u la  h a s  so  f a r  e lu d e d  a l l  w o rk e rs . 
T h e  e x t r e m e ly  s m a ll  q u a n t i t ie s  o f  s u c h  
s u b s ta n c e s ,  w h ic h  a c t  c a t a l y t i c a l l y  as 
g r o w t h  p r o m o te r s ,  m a k e  t h e m  d if f ic u lt  
t o  is o la te ,  a n d  t h e i r  f u n c t io n s  h a r d  t o  
f o l lo w . T h e  f u t u r e  h a s  m u c h  t o  r e 
v e a l  as t o  t h e ir  id e n t i t y  a n d  p ro p e r tie s .

S o m e  w o r k e r s  s t r e s s  t h e  im p o r ta n c e  
o f  h u m u s  as a  c a r r ie r  o f  t h e  r a r e r ,  less 
a b u n d a n t ,  b u t  n o n e  t h e  le ss  im p o r t a n t  
m in e r a ls  o f  t h e  so il. H u m u s  h a s  th e  
p r o p e r ty  o f  c o m b in in g  w it h  a n d  h o ld 
in g  in  s o lu b le  f o r m ,  s u c h  m e ta ls  as 
c o p p e r ,  i r o n ,  n ic k e l ,  c o b a l t ,  m a n g a 
n e se , z i n c ,  a lu m in u m , c h r o m iu m , a n d  
t i t a n i u m ,  m a n y  o f  w h ic h  in  s m a ll 
a m o u n ts  m a y  h a v e  im p o r t a n t  f u n c 
t io n s  in  t h e  n u t r i t i o n  o f  p la n ts .  M c -  
H a r g u e  p o s tu la te s  t h a t  t h e  p la n t  
a b s o rb s  th e s e  r a r e r  e le m e n ts  t h a t  a re  
im p o r t a n t  g r o w t h  s t im u la n ts ,  a n d  
s y n th e s iz e s  t h e m  in t o  th e  " v i t a m i n s ”  
so  n e c e s s a r y  t o  a n im a l n u t r i t io n .  H e  
t h in k s  t h e  sa m e  r a r e r  e le m e n ts  in  o r 
g a n ic  c o m b in a t io n s  se r v e  as g r o w t h  
s t im u la n t s  in  b o t h  t h e  p la n ts  a n d  
a n im a ls . A s  e v id e n c e  o f  h is  c la im s , 
h e  c i t e s  t h e  r e la t iv e ly  h ig h  m a n g a n e s e  
a n d  c o p p e r  c o n t e n t  o f  th o s e  p a r t s  o f  
t h e  p l a n t  a n d  th o s e  o r g a n s  o f  t h e  a n i
m a l t h a t  a re  e s p e c ia lly  p r iz e d  f o r  t h e ir  
v i t a m i n  p o te n c y .

S ig n i f i c a n c e  o f  H u m u s

T h e  p a r t ic u l a r  s ig n if ic a n c e  o f  h u 
m u s , as r e la te d  t o  th e s e  r a r e r  m in e r a ls , 
is  in  th e  c a p a c i t y  o f  h u m u s  a c id s  t o  
c o m b in e  w i t h  t h e  m e ta ls  a n d  h o ld  
th e m  in  f o r m s  t h a t  a re  a c c e p ta b le  to  
p la n ts .  B u r k  f o u n d  t h a t  a  h u m u s -  
ir o n  c o m b in a t io n  c o u ld  b e  u se d  in  
c u l t u r e  s o lu t io n s  as a  s o u r c e  o f  ir o n  
m o r e  s a t i s f a c t o r i ly  t h a n  a n y  m in e r a l  
f o r m  o f  i r o n .  T h e  h u m u s - ir o n  is  n o t  
p r e c ip it a te d  b y  th e  p h o s p h a te s  o f  th e  
c u l t u r e  s o lu t io n  as t h e  m in e r a l  f o r m  
o f  ir o n  is  p r e c ip it a te d .  A  s m a ll q u a n 
t i t y  o f  h u m u s - ir o n  ad d ed  o n c e  o r  
t w i c e  d u r in g  t h e  g r o w t h  p e r io d  o f  
c u l t u r e  p la n ts ,  p r o v e d  m o r e  e f f e c t iv e  
t h a n  m in e r a l  f o r m s  o f  i r o n  ad d ed  in  
s m a ll  a m o u n ts  e v e r y  o t h e r  d a y . T h e  
s ig n if ic a n c e  o f  t h e  m in o r  e le m e n ts  in  

( Turn to page 3 7 )
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m m Agricultural  scientists were grieved as word of theS. D. sudden death of one of their prominent members, Profes-
* *  sor Samuel D. Conner, of Purdue University, on April 20,Cornier became known. His death was a severe shock to his family

and friends as he had been ill only since the afternoon of 
April 17, when he left his laboratory because of illness.

The passing of Professor Conner marked the end of a career devoted to the 
general welfare of agriculture, a career which had brought scores of contribu
tions that have meant much to the progress of farming. He was known the 
world over in the field of science because of his soil fertility studies which began 
in 1899 when he joined the staff at Purdue as deputy state chemist, a post he 
held for eight years. He then was assistant professor of agricultural chemistry 
for six years, but since 1913 he had been soils and crops chemist on the Experi
ment Station staff and for some years had been in charge of the research chemical 
laboratory of the station. His studies of soil acidity, its causes, and methods 
of testing for acidity had become standard in the entire field of scientific 
agriculture. Professor Conner was perhaps the principal figure in developing 
the muck lands of northern Indiana, as his discoveries in the use of potash on 
those soils pointed the way toward their profitable management. He was author 
of more than 100 articles and bulletins reporting on different phases of his work 
at Purdue, the institution from which he was graduated in 1894.

For many years Professor Conner had either tested personally or in coopera
tion with his colleagues, from 2,000 to 3,000 soil samples sent to Purdue each 
year by Indiana farmers so that he could advise them on limestone or fertilizer 
needs. He also helped develop simple methods of testing soils and was asso
ciated with other Purdue men in putting out a soil and plant tissue test put 
up in a convenient kit for field and laboratory use, which last year resulted in 
from 35,000 to 40,000 samples of soil being tested over the state and hundreds 
of thousands of tests in other states.

Besides several fraternal organizations, Professor Conner held membership 
in many learned societies, including the Indiana Academy of Science, Sigma XI, 
American Chemical Society, American Society of Agronomy, American Soil 
Survey Association, American Association for the Advancement of Science, 
and the International Society of Soil Science.

The early passing of men of such calibre—-Professor Conner was only 63 
years of age—is a distinct loss to the advancement of agriculture. Their con
tributions are and will continue to be appreciated highly, but to be deprived 
of their further work and the confidence to be placed in their years of experi
ence and sound judgment is a misfortune which will be widely felt.

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

A recent news release of the U. S. Department 
of Agriculture quotes Dr. C. W. Warburton, Direc
tor of Extension Work for the Department, as saying 
that there are now nearly one million boys and girls 
enrolled in 4-H clubs as shown by the tentative 
figures recently compiled for 1935. The agents re
ported an enrollment of 997,457 club members in 
the United States, Hawaii, Puerto Rico, and Alaska. 

This is 81,395 more members than in 1934 or about a 9 per cent increase. The 
largest increases in enrollment are in the southern states which supplied more 
than half of the total increase.

These young people are studying improved methods of farming and home- 
making and are learning cooperation and good citizenship under the direction 
of extension agents cooperatively employed by the U. S. Department of Agri
culture and the state agricultural colleges. National figures were compiled 
from the reports of county agents who organized and carried on the clubs with 
the help of 106,215 local volunteer club leaders. Club work is carried on in 
2,960 counties.

In addition to the 4-H clubs, nearly 45,000 other rural young people have 
organized groups to study with extension agents their problems on the farm 
and in the home. This group shows an increase in membership of 7,728 young 
farmers and homemakers over the 1934 figures.

These figures are significant, especially when tied up with some remarks 
recently made by Dr. O. E. Baker, Senior Agricultural Economist of the Depart
ment, in an address “Why I Want My Boy to Be a Farmer,” delivered at the 
University of Wisconsin. Dr. Baker pointed out that on the farm, population 
is increasing rapidly. Already more than 2,000,000 youth are backed up on 
farms, who would under predepression conditions have migrated to the cities. 
These young people are marrying and starting homes. More than 500,000 new 
farms have been started since 1930, according to the census.

Dr. Baker believes that although the problems of land utilization and 
maintenance of the standard of living on farms seem likely to become more 
acute with the passage of time, these will prove less difficult to solve than the 
problems that are facing the cities. The farmer accumulates more property—  
becomes a wealthier man than the average city person.

The farmer is more likely to rear a family and do his part to promote 
the welfare of the Nation and the race. The family is becoming smaller and 
weaker in the cities. Only two-thirds enough children are now being born 
in our large cities to maintain their population permanently. Dr. Baker comes 
to the conclusion that in considering the problems of conserving the soil 
resources of the United States, the problems of land utilization, and more 
recently, the problems of agricultural prosperity and of national welfare, there 
is no substitute for the institution of the family. It is becoming clear, he says, 
that the land is the foundation of the family, and that the family is the 
foundation of the state.

The increasing interest of farm families in solving farm problems, as 
shown by the increase in 4-H membership, bolsters faith in the advancement of 
our agriculture. Land utilization is of vital importance and with a younger 
generation, both out of necessity and natural liking, learning improved methods 
and striving to excel in profitable management, we are well along on the right 
road.

A Million 
in

4*H Clubs



This section contains a short review of some of the most practical and important bulletins, and 
lists all recent publications of the United States Department of Agriculture and the State Ex
periment Stations relating to Fertilizers, Soils, Crops, and Economics. A  file of this department 
of B ETTER  CROPS WITH P LA N T  FOOD would provide a complete index covering all publica
tions from these sources on the particular subjects named.

Fertilizers
Reporting results of five years’ in

vestigations on “Cabbage Fertilization 
in Southwest Virginia,” Bulletin 88 of 
the Virginia Truck Experiment Sta
tion contains many significant details 
relating to cabbage production in this 
important area. According to the 
author, M. M. Parker, the commercial 
crop is principally confined to two 
typical mountain counties in the 
southwestern section of the state, 
comprising the mountain and fertile 
valley soils. The bulletin states that 
2,600 acres as an average for the past 
two years are devoted to this crop 
annually. During this same period the 
average yield is recorded to be 5.5 
tons to the acre. Much of the land 
employed in cabbage production had 
been in native bluegrass pasture, 
which had caused a scarcity of one or 
more of the important plant nutrients. 
The lack of these nutrients has fre
quently been indicated by the failure 
of the cabbage crop to produce maxi
mum yields.

The investigations emphasized the 
importance of a p p l y i n g  ample 
amounts of phosphoric acid in the 
fertilizer mixture. Supplying suffi
cient phosphorus increases the amount 
of nitrogen and potash that can be 
advantageously utilized by the plant. 
It was determined that a 4-8-12 
analysis when applied at the rate of
1,000 pounds per acre before planting 
gave best results, and is recommended 
for soils of average fertility. The 
more fertile soils which have received 
stable manure or a leguminous crop

turned under respond satisfactorily to 
an 0-8-12 or 2-8-12 at 1,000 pounds 
per acre before planting, supplemented 
with nitrate of soda, or an equivalent 
amount of quickly available nitrogen, 
when the plants begin to head. Al
though the soils used for cabbage pro
duction in this section are apparently 
well supplied with potash, results 
showed that relatively large amounts 
(120 pounds KsO per acre) gave sub
stantial increases in yield, as obtained 
by the use of a 4-8-12 mixture applied 
at the rate of 1,000 pounds per acre.

The suitable varieties of cabbage 
described in the bulletin are Copen
hagen Market for the early crop, Wis
consin All Seasons for the medium, 
and Wisconsin No. 8 or Penn State 
Ballhead for the late crop. Mentioned 
as the most common rotation prac
ticed is corn, cabbage, wheat, and 
grass or clover. Many impressive il
lustrations depicting the crop response 
to the various treatments are con
tained in the bulletin.

" A  Study o f  Some Trace Elements in Fer
tilizer Materials,” Agr. Exp. Sta., Gainesville, 
Fla., Tech. Bui. 290, Feb. 1936, L. W. Gad- 
dum and L. H . Rogers.

" The Use o f  Zinc Sulphate Under Corn 
and Other Field Crops,” Agr. Exp. Sta., 
Gainesville, Fla., Bui. 292, Mar. 1936, R. M. 
Barnette, /. P. Camp, J . D. Warner, and
O. E. Gall.

"Maryland Fertilizer Facts fo r  193J ,” In
spection and Regulatory Service, College Park, 
Md., Mar. 1936, L. E. Bopst, Associate State 
Chemist.

"Inspection o f  Commercial Fertilizers,” Agr. 
Exp. Sta., Amherst, Mass., Control Series, Bui. 
81, Dec. 1933, H. D. Haskins.

"Fertilizer Experiments in the Morganthau 
Orchard'. Six Years’ Results with Nineteen
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Treatments,” Agr. Exp. Sta., Geneva, N. Y ., 
Bui. 661, Jan. 1936, R. C. Collison and L. C. 
Anderson.

"Spring and fa l l  Fertilizer. Sales in Ohio—  
1933,” Dept, o f  Agronomy, Ohio State Uni
versity, Columbus, Ohio.

"Inspection o f  Fertilizers,”  Agr. Exp. Sta., 
Kingston, R. I., Ann. Fert. Cir., Sept. 1933, 
W. L. Adams and A. S. Knowles, Jr.

"Results o f  Fertilizer Grade Survey by  
Counties in R hode Island, 1933,” Dept, o f  
Agr. and Conservation, Bureau o f  Markets, 
Providence, R. I., Russell C. Hawes, Chief.

Soils

"Our Heritage— the Soil,” is the 
appropriate title of Bulletin 175, 
Agricultural Extension Service of 
Ohio State University, by R. M. 
Salter, R. D. Lewis, and J. A. Slipher. 
Interesting discussions on what is hap
pening to the soils of Ohio farms, 
factors involved in soil deterioration 
and improvement, using the soil pro
ductivity balance in evaluating and 
adjusting farming systems, and many 
other related topics are the subjects 
contained in the publication. From 
the introduction the following is 
quoted: “We are told that, in the 
United States, farm lands equal to five 
times the cropped area of Ohio already 
are ruined beyond hope of redemp
tion, and that a vastly larger area is 
rapidly approaching this unhappy 
state. Truly, this is a dismal picture, 
and, if true, a damaging indictment 
of the system that has permitted the 
exploitation of the nation’s most val
uable material heritage, the soil.”

That evidence of soil deterioration 
in Ohio may not be alarming if crop 
yields are indicative of this condition 
is suggested by the fact that all yields 
are equal to or slightly above what 
they were 60 years ago. However, 
this interpretation does not reveal that 
the many improved farming methods 
introduced and partially adopted 
within the past half century, includ
ing tilling, improved varieties, more 
lime and fertilizers, etc., should have 
increased the acre yields 40 to 60 per 
cent. Furthermore, it must be con
sidered that thousands of worn-out 
areas in eastern Ohio have been dis

carded for more productive land, 
which is another factor which main
tains the yield level in Ohio. The 
inherent potential capacity of the land 
has been deteriorating almost fast 
enough to offset all the improvements 
made in soil and crop management.

The cropping system is termed to 
be the dominant factor in soil deteri
oration and its opposite, soil improve
ment. Liming the acid soils for leg
ume crops, the use of manure and 
fertilizers, and special management 
practices for controlling soil erosion 
are very important soil-improvement 
processes. Adjustments of the con
servation balance are reached by a re
duction of rotated area planted to 
intertilled crops such as corn, an in
crease in the proportion of rotated 
area in sod crops, and by increasing 
the use of biennial and perennial 
legume sod crops, as clover, alfalfa, 
and mixtures containing alfalfa. Some 
of the present farm land should be 
removed from agricultural use. Much 
of the rotated area might well be 
transferred to permanent pasture, the 
bulletin concludes.

"Soil Blowing and Its Control in Colorado,” 
Agr. Exp. Sta., Fort Collins, Colo., Bui. 419, 
Jan. 1936, J . F. Brandon and Alvin Kezer.

"Twenty Years o f  Soil Fertility Investiga
tions,” Agr. Exp. Sta., Manhattan, Kans., 
Tech. Bui. 40, Oct. 1933, R. I. T hrock
morton and F. L. Duley.

"Inspection o f  Agricultural Lime Products,” 
Agr. Exp. Sta., Amherst, Mass., Control 
Series, Bui. 82, Dec. 1933, H. D. Haskins.

"The Composition and Constitution o f  the 
Colloids o f  Certain o f  the Great Groups o f  
Soils,” U. S. D. A., Washington, D. C., Tech. 
Bui. 484, Dec. 1933, Horace G. Byers, Lyle 
T. Alexander, and R. S. Holmes.

"Soil Survey o f  Franklin County, Massa
chusetts,” U. S. D. A., Washington, D. C.,- 
Series 1929, No. 9, W. J. Latimer, L. R. 
Smith, and Carey Howlett.

"Soil Survey o f  Valley County, Nebraska,” 
U. S. D. A., Washington, D. C., Series 1932, 
No. 4, R. L. Gemmell, E. A. Nieschmidt, 
R. H. Lovald, F. A. Hayes, and S. Rankin 
Bacon.

Crops
Circular No. 15, Louisiana State 

University and Agricultural and Me
chanical College, entitled “Pasture
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Production and Management,” by R. 
H. Lush, offers many practical sug
gestions on how to "help the land to 
grow more nutritious grass.” The 
success of permanent pastures depends 
on types of land used, method of soil 
preparation, liming and fertilization, 
and proper care of the sod after it be
comes established. The most econom
ical pastures are found to exist on the 
best land, judging from the experi
ences of dairymen. Proper drainage 
is essential on alluvial land, and 
terraces are necessary on hill land. 
The more sandy types of soil cannot 
be easily made to grow productive 
pastures, the author states. It is gen
erally advised to apply a ton of finely 
ground limestone per acre for each pH 
below 6.0. From 200 to 400 pounds 
per acre of a 4-12-4, or less amounts 
for higher analysis fertilizers, worked 
in before seeding will prove a good 
investment on poorer hill or prairie 
land, while good soil or first bottom 
land does not need commercial fer
tilizers. Grazing tests on old pastures 
in 1935 which had been top-dressed 
four years with 400 pounds per acre 
of 4-10-5 resulted in 82 per cent more 
milk than was obtained from grazing 
the unfertilized pasture. Suggested as 
the logical time to top-dress with a 
complete fertilizer is late winter just 
before dragging to spread manure. 
Pasture mixtures and the rate of seed
ing are listed with respect to their 
adaptations for different soil classifica
tions of the state. Temporary pas
tures, management of livestock on 
pasture, and other subjects are also 
discussed in the circular.

"Sugar-Beet Production in California," 
Agr. Ext. Serv., Berkeley, Calif., Cir. 95, 
fan. 1936, W. W. Robbins and Charles Price.

"Forty-Eighth Annual Report, For the 
Fiscal Year 1934-3 5," Agr. Exp. Sta., Fort 
Collins, Colo., E. P. Sandsten, Director.

"Lawns, Planting and Maintenance in Colo
rado"  Agr. Exp. Sta., Fort Collins, Colo., 
Bui. 420, Feb. 1936, George Beach.

"Report o f  the Director For the Year 
Ending October 31, 1933,” Agr. Exp. Sta., 
New Haven, Conn., Bui. 381, Feb. 1936, W il
liam L. Slate, Director.

"Pasture Investigations, Sixth Report, Sea
sonal Variations in the Reaction, Nitrates and 
Ammonia o f  Soil from  Differently Fertilized 
Permanent Pastures," Agr. Exp. Sta., Storrs, 
Conn., Bui. 206, Sept. 1933, Henry Dorsey 
and B. A  Brown.

"Tomatoes," Ga. Exp. Sta., Experiment, 
Ga., Cir. 106, Jan. 1936, /. E. Bailey.

"Report on Agricultural Research For the 
Year Ending June  30, 1933,” Agr. Exp. Sta., 
Ames, Iowa, R . E. Buchanan, Director.

"Tree Fruits fo r  Iowa," Agr. Exp. Sta., 
Ames, Iowa, Bui. 341, Dec. 1933, H . L. 
Lantz.

"The  1933 Iowa Corn Yield Test," Agr. 
Exp. Sta., Ames, Iowa, Bui. 343, Feb. 1936, 
Joe  L. Robinson and M. M. Rhoades.

"Management o f  Kansas Permanent Pas
tures” Agr. Exp. Sta., Manhattan, Kans., Bui. 
272, Sept. 1933, A. E. Aldous.

"Seed Inspection," Agr. Exp. Sta., Amherst. 
Mass., Control Series, Bui. 80, Nov. 1933, 
F. A. McLaughlin.

"Dahlias, Their History, Classification, Cul
ture, Insects, and Diseases,” Agr. Exp. Sta., 
East Lansing, Mich., Sp. Bui. 266, Dec. 1933,
C. E. Wild on.

"Garden Flowers,” Agr. Ext. Div., Mich. 
State Col., East Lansing, Mich., Ext. Bui. 133, 
Feb. 1936, C. E. Wildon.

"Forty-Sixth Annual Report," Agr. Exp. 
Sta., State College, N. M., Fabian Garcia, 
Director.

"Varieties o f  Vegetables fo r  1936,” Cor
nell Univ., Agr. Ext. Serv., Ithaca, N . Y ., 
Bui. 343, Mar. 1936, Paul W ork.

"Fruits and Nuts fo r  H om e Use,” Agr. 
Ext. Serv., Raleigh, N. C ., Ext. Cir. 210, 
Mar. 1936, H . R. Niswonger and E. B. Mor
row.

"The Use o f  Artificial Light and Reduction  
o f  the Daylight Period fo r  Flowering Plants 
in the Greenhouse" Agr. Exp. Sta., Wooster, 
Ohio, Bui. 339, Nov. 1933, G. H. Poescb and 
Alex Laurie.

"The Bimonthly Bulletin," Agr. Exp. Sta., 
Wooster, Ohio, Vol. XXI, No. 179, Marcb- 
April 1936.

"The Root-Weevils Injurious to Strawberries 
in Oregon," Agr. Exp. Sta., Corvallis, Ore., 
Sta. Bui. 330, June 1934, /. Wilcox, Don C. 
Mote, and Leroy Childs.

"Lawns,” Agr. Exp. Sta., State College, Pa., 
Ext. Cir. 160, Jan. 1936, Fred V. Grau.

"Gladiolus Culture w ith Special Reference 
to Winter Forcing," Agr. Exp. Sta., Kingston, 
R. I., Bui. 233, Dec. 1933, Basil E. Gilbert 
and Frederick R. Pember.

"Renovating Bluegrass Pastures," Agr. Ext. 
Serv., Madison, Wis., Cir. 277, Jan. 1936, L.
F. Graber.

"The Carbohydrate-Nitrogen Relation in 
Symbiotic Nitrogen Fixation," Agr. Exp. 
Sta., Madison, Wis., Res. Bui. 129, Oct. 1933, 
P. W. Wilson.



32 B e t t e r  C r o p s  W i t h  P l a n t  F o o d

"Forty-Fifth Annual Report, 1934-33,” 
Agr. Exp. Sta., Laramie, W yo., J . A. l l ill ,  
Director.

Economics

The Aroostook County Council in 
its recent publication, "Long-time 
Agricultural Program for Aroostook 
County,” has given us an interesting 
picture of the many economic prob
lems confronting the potato farmers 
of that section of Maine. Aroostook 
produced 15.3 per cent of the total 
1934 United  ̂States potato crop. Soil 
and climatic conditions have been fa
vorable to the production of good po
tatoes and have been responsible for 
the popularity of the crop. At the 
same time, these natural conditions 
have limited the production of other 
cash crops. The prosperity of the 
county fluctuates with the prosperity 
of this one crop, potatoes.

Due to the extremely low prices 
that have prevailed during the past 
few years, Aroostook has piled up 
large financial losses. It is concluded 
that unless something is done to meet 
this situation, the county will eventu
ally face financial ruin.

In order to solve the problem it is 
proposed that the potato growers re
duce production costs by following 
very closely the recommendations of 
their experiment stations; that a study 
of the marketing costs be made in an 
effort to turn a higher percentage of 
the consumer’s dollar to the producer; 
that the quality be improved by more 
careful handling at digging time, by 
better grading and more efficient 
storage and shipping.

It was found that in October of 
1935,the producer was receiving 33.03 
per cent and the transportation com
panies 46.51 per cent of the con
sumer’s dollar. The other 20.46 per 
cent went for sacks, loading costs, 
brokerage, and miscellaneous costs.

The first problem, that of produc
tion costs and better farm organiza
tion, is up to the individual, and the

marketing problem can only be solved 
by cooperative action on the part of 
all concerned.

The Agricultural Extension Staff 
of the North Carolina State College 
has published an interesting and com
prehensive program for improving 
North Carolina agriculture in Exten
sion Circular No. 208, "Agricultural 
Program for North Carolina.” This 
is a revision of the Program adopted 
in 1929. It  is pointed out that "for 
a long time North Carolina has grown 
too many acres of cash crops and not 
enough feed and soil improvement 
crops.” This system has been gradu
ally changing for the better. The de
pression accelerated the change, es
pecially with respect to feed crops.

The change should not be radical 
in nature and the general types of 
farming now in vogue should be con
tinued with adjustments in acreage to 
provide for better crop rotations, more 
feed crops and greater numbers of 
livestock, fewer acres of row crops 
and a careful system of soil manage
ment. The state is divided into areas 
and a suggested farm management 
program is given for each area and 
each soil type.

"Type o f  Farming Areas in Colorado,” Agr. 
Exp. Sta., Fort Collins, Colo., Bui. 418, Sept. 
193 J ,  Byron Hunter, L. A. Moorbouse, R. T. 
Burdick, and H. B. Pingrey.

"Illinois Farm Economics,” Agr. Exp. Sta., 
Urbana, III., No. 10, Mar. 1936.

"Part-Time and Garden Farming in Iowa,” 
Agr. Exp. Sta., Ames, Iowa, Bui. 340, Dec. 
193 J ,  Ray E. Wakeley.

"Seasonal and Short-Time Fluctuations in 
Wheat Prices in Relation to the Wheat-Price 
Cycle,” Agr. Exp. Sta., Manhattan, Kans., 
Tech. Bui. 39, Sept. 193J, R. M. Green.

"Readjusting Montana's Agriculture,” Agr. 
Exp. Sta., Bozeman, Mont., II. "Montana 
Farm Prices,” Bui. 308, Jan. 1936, P. L. 
Slagsvold; III. "Population Resources and 
Prospects,” Bui. 309, Jan. 1936, Roland R. 
Renne and Carl F. Kraenzel; IV. "Land 
Ownership and Tenure,” Bui. 310, Feb. 1936, 
Roland R. Renne; V. "Economic Changes in 
Montana’s Range Livestock Production,” Bui. 
311, Feb. 1936, M. H. Saunderson.

"Farm Economics,” N . Y . State Col. o f  
Agr., Ithaca, N. Y ., No. 94, Mar. 1936.



May 1936 33

" Home-Grown Roughage and Milk Pro
duction Costs,” Agr. Exp. Sta., Kingston, 
R. I., Bui. 254, Dec. 193}, J . L. Tennant.

”Milk-Production Costs in West Virginia,
I. A Study o f  the Costs Incurred by 51 Farms 
in the Morgantown and Fairmont Markets in 
1934-35,” Agr. Exp. Sta., Morgantown, W. 
Va., Bui. 268, Feb. 1936, L. F. Herrmann, 
R. O. Stelzer, and G. A. Bowling.

"Forces Affecting Wisconsin Agriculture 
with Resulting Types o f  Farming,” Agr. Exp. 
Sta., Madison, Wis., Res. Bui. 131, Nov. 1933, 
P. E. McNall and W. J .  Roth.

nCar-Lot Shipments o f  Fruits and Vege
tables from  Stations in the United States fo r  
the Calendar Years 1932 and 1933,” U. S. 
D. A., Washington, D. C ., Stat. Bui. 30, 
Jan. 193 6.

Extra Citrus Uses

BY-PRODUCTS that may make 
use of surplus citrus fruits in 

favorable crop years are being devel
oped by the Department of Agricul
ture’s Citrus Products Laboratory at 
Winter Haven, Fla.

In the four years since the labora
tory was established, chemists there 
have shown- that high quality salad 
oils, as well as solid fats, may be 
obtained from grapefruit seed, which 
is about one-third fat or oil. They 
have made splendid wines from citrv'

juices by adding sugar. They have 
made brandies and cordials from the 
wines. They have developed a method 
for canning orange juice with a "bite” 
approaching that of fresh juice, a 
method which also greatly improves 
the flavor and keeping quality of 
canned grapefruit juice.

"Whether or not major industries 
will come from these discoveries is a 
matter of economics,” says Dr. Henry 
G. Knight, Chief of the Bureau of 
Chemistry and Soils.

Strawberries Can Be Profitable
(From page 16)

foliage a more moderate leafage which 
will admit both the light and air so 
necessary to the good development of 
fruit. The potash will also result in 
a tougher foliage less likely to suffer 
from dry periods and will add firmness 
and color to the fruit. Not to be 
discounted is the more sturdy root 
system that will develop from the 
addition of potash, a root system that 
will carry the plant over periods of 
weather stress in good order.

Mulching with wheat straw, salt, 
hay, or even pine needles, which are 
plentiful in most sections, will be 
found profitable and is of vital im
portance. It will keep the soil cool, 
which is most desirable with a plant 
as shallow rooting as the strawberry, 
and will prevent splashing of sand or 
other soil on the fruit during hard

showers, resulting in clean, attractive 
fruit which commands better prices.

The package in which the fruit is 
shipped to market is of great im
portance. It has been customary for 
years to ship in a crate containing 32 
to 60 quarts. Today the practical 
package contains 16 to 24 quarts. 
The smaller package is much easier to 
handle and less subject to shakeup and 
damage. Further, the trade that 
wants fancy fruit much prefers a 
smaller package. I used 24-quart 
crates when marketing Dorsett and 
Fairfax last spring and labeled each 
crate with an attractive label in ac
tual color. This served as a trade
mark and held customers throughout 
the season. The "would be” new 
customers were unable to get our 
special mark, the result being that
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prices held remarkably well even in 
the face of general market decline.

In my judgment, the future holds 
much for the market grower of straw
berries, if he will do the little im
portant things and grow the right

varieties, and right varieties at our 
place now mean Dorsett and Fairfax, 
after a most profitable experience from 
growing them. I now lean to Dorsett 
as the leader of the two, at least for 
our section of the country.

Renovating Pastures
(From page 10)

legumes. There is some advantage in 
top-dressing with ground limestone a 
year in advance of the time of seed
ing, but this is not necessary except 
where the soil is extremely acid. Even 
in such a case, supplementing ground 
limestone with a quick-acting form of 
lime, such as limate (400 to 600 lbs. 
per acre), will eliminate the neces
sity of liming far in advance of seed
ing. Likewise, if marl or very finely 
ground limestone is applied, its reac
tion on very acid soils is sufficiently 
rapid for application just before culti
vation of the sod. Lime, phosphate, 
potash, and other fertilizers are spread 
on top of the sod to be disked into the 
soil when the sod is worked up.”

Reed canary grass, as a pasture and 
hay crop, is being grown successfully 
on lowland soils through the use of 
potash. E. D. Holden, crop specialist

at the Wisconsin College of Agricul
ture, points out the necessity for sup
plying potash to the soil for getting 
good stands of canary grass. Mr. Hol
den says that on acid peats and mucks 
of the sandstone area, small applica
tions of lime and fertilization with 
phosphate and potash, such as 0-9-27 
or 0-8-32 at the rate of 300 to 400 
pounds per acre, are desirable. On 
high-lime peats and mucks common in 
eastern Wisconsin, 200 pounds of 50 
per cent potash per acre are usually 
enough to establish a stand.

Later applications can be made as 
top-dressings in early spring or just 
after cutting, when poor growth indi
cates the need. The requirement is 
likely to be at the rate of 75 to 125 
pounds per acre a year, and this may 
be applied every two or three years. 
Some marshes may need phosphates.

W e Did “Sumpin” About It
(From page 20)

manure salt and used it lightly over 
the spot. I had been skeptical about 
this side-dressing with potash but 
thought it wouldn’t hurt to try in a 
small way. We did get some results 
but nothing to shout about. I know 
now that the land was so poor that it 
would have taken five times as much 
as we used to make any impression. 
The next year this field went to corn, 
and we did not bother about using 
any potash in side applications. But 
in the meantime, we planted the field

to rye when the cotton had been 
picked, and plowed under the cover 
crop the next spring before planting 
the corn. There was a heavy crop of 
soybeans planted in with the corn and 
a great mass of stuff to plow under 
when we got the land ready for cotton 
in 1935.

That year, we top-dressed all of our 
cotton and corn with an application 
made up of 100 lbs. of nitrate of soda 
and 50 lbs. of muriate of potash. We 
had again used a 4-8-4 fertilizer be
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fore planting, and on the 18 acres of 
land to cotton we made 12 heavy bales 
of lint and one good remnant. We 
have enough corn in the crib to last us 
through until corn is harvested again 
in 1936. Some of our cotton had to 
be topped, and all of it produced a 
staple of over 15/16 of an inch in 
length. The sample was fine, creamy, 
and of a high quality.

The Problem Solved
It looks as if Robert and I have 

found out what to do about that 
field. We are not out of the woods 
yet, but we have pure seed for the 
whole farm; three young mules are 
paid for; there is a new mowing ma
chine; we have some blooded Hamp
shire hogs and a purebred Guernsey 
bull; and this year we plan to fence 
in a good pasture. We have adopted 
the plan of seeding lespedeza on our 
small grain; rotating our crops each 
season; planting kudzu on our gullies; 
and planting a good crop of soybeans 
and cowpeas. Robert enjoys sweet 
potatoes, peanuts, wheat bread, black
eyed peas of his own production, and 
meat from his own pigs. I also have 
shared in some of these.

But we are building up our place.
When we signed the adjustment con

tract, the committee searched our 
records and allowed us 147 lbs. of lint 
cotton per acre as our base. If Robert 
attends to all the spots, we shall make 
a bale to the acre this year. We didn’t 
miss this goal very far last year in 
spite of a long, dry season followed by 
heavy rains and disastrous boll-weevil 
damage in September. I do not say 
that top-dressing with the potash and 
nitrate did all of this, because we have 
been putting something back into the 
land these past four years. Neither 
do I definitely promise to continue the 
use of potash in our side applications, 
because a farmer cannot always do all 
the things he thinks ought to be done.

But Robert told me last fall when 
we settled accounts, "Mr. Jeter, I 
think we got just about the kind of 
fertilizer and the acres to cotton and 
such that we want to grow on this 
farm. It suits me to keep on like we 
are going now, and if you can get 
some more of that potash to mix with 
our soda, it would be good.” I told 
him I would, and I am, because what 
he has found out also has been learned 
by the agronomy department of the 
North Carolina Experiment Station in 
its research studies of potash deficiency 
or rust in the peanut belt and in other 
places over the state.

Mangels Respond to High Potash
(From page 18)

very high. It is significant, however, 
that with only one exception, the cost 
per ton of producing the crop on the 
potash-fertilized plots was consider
ably lower than that on the plots re
ceiving no potash.

With the exception of the 600- 
pound application, the increases on the 
potash-fertilized plots ranged from 20 
per cent to 50 per cent. The aver
age yield of potash-fertilized plots was 
19.94 tons per acre as compared to 
14.69 for the check plots, an increase 
of 5.25 tons or over 35 per cent.

Taking into consideration the aver
age figures for the three years, it is 
worthy of note that the smallest in
creases in yield were secured on the 
plots receiving the lowest applications 
of potash, namely, the plots receiving 
300 and 400 pounds of potash. The 
increases in yield on these plots were 
8.8 per cent and 14.7 per cent for the 
two plots. Aside from these two 
plots, the next smallest increase was 
24.1 per cent over the check plot, on 
the plot receiving 900 pounds of 
potash. There has apparently been no
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depressing effect on the yield as a re
sult of the higher concentrations of 
potash. The lowest production costs 
per ton secured were on the plots re
ceiving 500, 600, and 700 pounds of 
potash.

The potash applications giving the 
smallest increases in yield were far in 
excess of the amount usually applied 
or even recommended in western 
Washington. The 300 and 400-pound 
applications would be equivalent to 
1,500 and 2,000 pounds of a complete 
fertilizer containing 10 per cent K20 . 
Those applications giving the most 
economical production, namely, the 
500, 600, and 700-pound applications, 
would be equivalent to 2,500, 3,000, 
and 3,500-pound applications of a 
complete fertilizer containing 10 per 
cent K20 .

For the three-year period, all the 
check plots averaged 22.94 tons per 
acre as compared to 28.98 tons for all 
plots receiving potash. This is an in
crease of 6.04 tons per acre, or 26.3 
per cent.

Data showing the yield, the relative 
production compared with the check 
plot, and the cost of production per 
ton of yield are presented in the ac
companying table.

The data obtained in this study in

dicate that possibilities exist in secur
ing economical results from the use of 
larger amounts of the fertilizer ele
ments than those ordinarily used. The 
most important fact brought to light, 
however, is the importance of study
ing various concentrations of the 
several fertilizer elements, to and be
yond the commonly accepted limit of 
economic value (since the light con
centrations may prove less valuable 
than the heavier concentrations). It 
is only in this way that the real im
portance of the various elements to 
crop production can be determined. 
Conclusive results should not, how
ever, be expected when only the chem
ical fertilizers are considered. It is 
important to determine the relation
ship of the chemical fertilizers to other 
phases of good soil management.

Organic materials, especially ma
nures and cover crops, should form the 
basis for a soil fertility program, and 
for this reason a comprehensive study 
must consider not only the amounts of 
the various chemical elements which 
will give the most economical returns 
when used alone, but these elements as 
they may be needed to supplement the 
organic materials, and their place in 
the fertility program over a period of 
years.

Y ield  o f  Mangels W h e n  F ertilized  W it h  N itrogen  and Phosphorus 
P lus V arying  A pplications o f P otash

(Average of Three-year Period)

Pounds Yearly Yield in Tons Per Acre 
Muriate of

Potash per Acre 1 st Year 2 nd Year 3rd Year
Tons 

per acre

Three-year Average 
Tons %  

Increase of Check
Cost 

Per Ton

Check 2 6 .8 5 2 7 .2 4 1 4 .6 9 2 2 .9 4 1 0 0 . 0 $5 .88
3 0 0 2 7 .4 7 2 9 .5 5 1 7 .6 6 2 4 .9 6 2 . 0 2 1 0 8 .8 5 .80
4 0 0 2 7 .6 3 2 9 .1 4 2 1 .6 4 2 6 .3 0 3 .3 6 1 1 4 .7 5 .65
5 0 0 3 2 .8 6 3 5 .3 8 2 1 .7 0 3 0 .2 0 7 .2 6 1 3 1 .7 5 .11
6 0 0 2 9 .2 9 4 7 .8 4 1 4 .6 8 3 0 .6 2 7 .6 8 1 3 3 .5 5 .14
7 0 0 3 1 .7 3 4 3 .7 5 2 2 .1 4 3 2 .5 1 9 .5 7 1 4 1 .7 4 .9 7
8 0 0 2 9 .4 5 3 8 .3 0 1 9 .6 2 2 8 .8 9 5 .95 1 2 6 .0 5 .60

9 0 0 3 4 .5 8 2 9 .7 7 2 0 .4 6 2 8 .4 6 5 .5 2 1 2 4 .1 5 .7 7
1 , 0 0 0 3 3 .9 6 3 6 .8 8 2 1 .6 0 3 0 .6 0 7 .6 6 1 3 3 .4 5 .51

Average of All i a o 7  

Potash Plots 3 6 .3 4 1 9 .9 4 2 8 .9 8 6 .0 4 1 26 .3 $ 5 .4 4
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Humus, Fertilizers, and Plant Nutrition
(From page 22)

plant nutrition and the relation of 
humus to their functions have only 
recently been appreciated.

Fertilizer Theories
The old-time concept of a complete 

fertilizer was based upon the theory 
of ten essential elements, with three of 
them likely to be short in cultivated 
soils. With these three (N-P-K) 
supplied in the form of commercial 
fertilizer, in more or less standardized 
and acceptable ratios, the end of fer
tilization was supposedly complete. 
This mineral theory of fertility, to the 
extent that the number of minerals 
is limited, and the significance of 
humus in plant nutrition is over
looked, is inadequate. And that state
ment does not detract in any way 
from the importance of N-P-K in 
plant nutrition. Neither does it dis
regard the importance of lime in the 
nutrition of higher plants.

In modern terminology the reactive 
portion of the soil is a colloidal com
plex of mineral and organic matter in 
combination with the important nu
trient bases, calcium, magnesium, and 
potassium. In normally good soils 
calcium is the dominant base in the 
complex. As long as there is enough 
calcium to maintain the complex near 
neutrality, the soil remains satisfac
torily responsive to fertilization, crop 
rotation, and good management. .

Strong soils carry not only a rela
tively high humus content, but a large 
percentage of reactive mineral com
plex. These soils are capable of hold
ing a large reserve of nutrient mate
rial, and of giving up these nutrients 
as crops need them in growth.

Good soils due to bad management 
may become temporarily "run down,” 
so that yields are unsatisfactory. 
Usually the "run-down” condition is 
principally a loss of humus, following 
too continuous cropping. Legumes 
and manure comparatively easily cor

rect such a condition, and the soil 
becomes productive again.

But more serious things can happen 
to soils than simply loss of humus. 
Soils, like people, become aged and in
capacitated. Old age in soils is partly 
physical, with the development of 
clay pan subsoils, associated with a 
general slowing down of processes and 
functions within the soil profile.

Old age brings on detrimental 
chemical changes in soils also. Due 
to prolonged leaching, the reactive 
mineral complex loses its bases, par
ticularly the calcium and potassium. 
The bases are lost by replacement 
with hydrogen, resulting in soil acid
ity. As long as these exchanges of 
bases for hydrogen have not gone too 
far, the condition can be corrected by 
the addition of some form of lime.

Reclaim Degenerate Soils
But old age as applied to soils 

covers thousands of years, sometimes 
perhaps, millions. Some of our older 
soils were leached and wasted long 
before the coming of the white man. 
Aging is associated with excessive 
leaching and chemical weathering. 
The neutral calcium complex is quite 
stable, but the hydrogen complex at 
high acidities is unstable. Like a 
rotten house that finally collapses 
from its own decay, the hydrogen 
complex falls to pieces and cannot 
be restored. Such soils are not "run 
down,” but the effect of evil days is 
deeper seated. The soil has "degen
erated.” Plant nutrients are gone, 
and the capacity to hold nutrients is 
likewise gone. This wasting process 
is carried to the extremest form in 
the humid tropics, where leaching has 
long continued. In the end little re
mains but the inert oxides of iron and 
aluminum.

Can "degenerated” soils be restored 
to fertility? To some extent and for 
certain uses. However, youthful
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virility can no more be restored per
manently to old soils than to old 
people. But the effects of age can be 
considerably alleviated. Along with 
the development of acidity in soil 
aging, there often occurs the liberation 
of toxins and phosphate precipitants 
which interfere with the nutrition of 
crops. Ferrous iron and aluminum 
may function in these capacities. 
Liming to some extent corrects these 
undesirable conditions. Where "de
generated” soils do not contain toxins 
and when the physical conditions are 
favorable, the soils have similar values 
for crop production as sands, and 
probably can be made productive by 
similar methods. Crops grown on 
sands because of their naturally low 
fertility must be largely hand fed, 
each crop fertilized liberally with 
complete fertilizer to insure good 
growth. An upbuilding program to 
raise such soils to a permanent, high- 
fertility level is impracticable.

Both sands and "degenerated” soils 
are effectively improved by attention 
to the renewal of the humus and lime. 
The most stable form of humus is 
calcium humate. Likewise, calcium 
humate is well suited to those proc
esses and ends that favor the growth 
of higher plants. Rotting plant ma
terials diluted with a certain amount 
of inert minerals, such as sand, and

supplemented with such additional 
mineral nutrients as may be deficient, 
provide as nearly ideal conditions for 
the growth of crops as any medium 
yet observed. Peats are the most 
valuable garden and truck soils in 
existence. Moisture, aeration, per
meability, penetrability, and biological 
activities all are very favorable for 
crop growth on peat soils.

Adequate humus renewal helps keep 
soils young. Humus helps hold fer
tility and makes fertilizers more effec
tive. Humus holds the lime and keeps 
mineral plant foods circulating. Lime, 
likewise, helps to hold the humus and 
to preserve the neutrality and the in
tegrity of the complex, thus main
taining its vigor and virility. Soils 
that are only "run down” are quickly 
brought back to productivity. Crop
ping "degenerated” soils necessitates 
more hand feeding, more liberal fertil
ization. Fertilization with mineral 
fertilizers and lime is necessary to 
grow more humus and to assure suc
cess with legumes. Adequate fertili
zation makes more roots, bigger stub
ble, and large crop and weed residues 
to return to the soil. Perhaps humus 
and fertilizers should be considered as 
complements rather than supplements 
in the scheme of fertility. Each has 
a specific place in the soil-building 
program, which the other cannot fill.

Morgan’s Method
(From page 11)

few more acres were added in order to 
square off the field, and the entire 
acreage was then seeded to rye for a 
winter cover crop. The rye crop was 
turned under the following spring, 
being plowed the opposite way of the 
corn. No other preparation was made 
until the time for planting.

A comparison between fertilized 
and unfertilized rows, as well as small 
whole vs. large seed cut into good 
sized seed pieces, was planned. The

variety used was Rural, and 500 
pounds of a 2-8-16 per acre applied 
in the row was the fertilizer. A 2-row 
potato planter was used which spaced 
the potatoes evenly in the rows and 
at the same time distributed the fer
tilizer in narrow bands about 2 J4 
inches away from the seed. The rows 
were 2J4 feet apart, and the planting 
was completed on June 28. Small 
seed, No. 2 size, were used, and they 
were planted whole.
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The first cultivation and spray fol
lowed after the plants were up about 
five inches, and a regular spray sched
ule was in force for the rest of the 
season. The vines remained green 
until killed by an early and unex
pected frost the first of October.

Harvesting operations began on Oc
tober 7, and a check was made on 
the corn plus rye vs. rye alone, the 
fertilized and unfertilized areas, and 
the small whole seed vs. large cut seed. 
Unfertilized potatoes yielded 136

bushels, cut seed 125 bushels (poor 
stand), rye alone (small whole seed) 
280, and the corn plus rye 448 
bushels. Very little scab or wire-worm 
damage was found in the corn plot.

Another interesting feature of the 
corn and rye plot was that over 82 
per cent of the field-run potatoes 
graded U. S. No. l ’s. No grade rec
ords were kept upon the other plots. 
His average was 367 bushels of No. 
l ’s per acre from this method of grow
ing potatoes.

Fertilizer Needs of Red Raspberries
(From page 14)

izer without potash, differences which 
can be noted even in the rather in
adequate picture shown in Figure I.

The results secured in this prelimi
nary experiment were sufficiently un
expected and striking, so that it 
seemed desirable to check results by a 
more elaborately laid out experiment 
on a somewhat different soil. Accord
ingly, a field was chosen on a farm 
two miles away, presenting a different 
site and a heavier type of soil.

Sixty 1 /60-acre plats with greater 
intervals between plats were used, and 
check plats receiving no fertilizer were 
provided. As in the first experiment, 
there were unit series of four plats 
with a plat receiving complete fertiliz

er, and three plats receiving the same 
amounts of two fertilizer ingredients, 
but omitting in turn the third. Each 
series also had a check plat, and there 
were series providing for three levels 
in fertilizer applications; viz., 500,
1,000, and 1,500 pounds per acre, and 
three replications of each treatment.

Replications of the different treat
ments were located to take cognizance 
of known differences in natural fer
tility of the land and so that each 
treatment would be represented in the 
better portions of the field as well as 
in the poorer. Cultural methods, 
spraying, etc., followed the plan laid 
out for the first experiment. Only 
one variety, the Latham, was planted.

T a b le  II. C omparison o f  Y ields in  Kilograms o f T wo  C en t r a l  R ows
w ith  T otal Y ields fo r  E ach  P la t .

Treatment
Total yield 

3 years 
4 varieties

Total yield 
two middle rows 

June and Herbert

Relative yield of 
central rows to 
total yield, in 

per cent
N-P-K 

All Three Elements 51.1 Base 13.2 26
N-K

No Phosphoric Acid 42.3 10.5 25
P-K 

No Nitrogen 35.5 8.4 23
N-P 

No Potash 24.1 3.5 14
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T a b l e  III. A verage Y ield  o f  Plats R eceiving  t h e  Sa m e  F ertilizers, 
Ge n e r a l  A verage and 3-Y ear  A verage Y ield  in  Q uarts P er  A cre 

and Percen ta g e  o f Y ields, U n d er  D if f e r e n t  T r ea tm en ts ,
U sing t h e  C o m p le t e  F ertilizer  Plats as t h e  Base

Fertilizer
treatment Tear

Yield per plat in kgms. for 
3 levels of per acre appli

cations 
500 lbs. 1000 lbs. 1500 lbs.

General 
average 

for 3 
years

Equivalent 
in quarts 
per acre

Per cent 
reduction

N-P-K 
Complete Fer

tilizer
1933
1934
1935

32.4
25.1
23.0

35.6
27.1
24.9

33.3
19.2
27.0

27 J5 2,845 Base

N-K 
No Phosphoric 

Acid
1933
1934
1935

26.2
24.8
21.9

28.0
26.6
25.7

31.2 
15.7
26.2

25.1 2,600 9

P-K 
No Nitrogen

1933
1934
1935

25.2
16.3 
18.6

25.3
13.9
19.2

19.0
9.9

10.7
17.6 1,816 36

N-P 
No Potash

1933
1934
1935

19.9
13.9
12.9

17.4
7.2
8.2

17.7
8.9
6.5

12.5 1,294 55

Check 
No. Fertilizer

1933
1934
1935

16.7
8.5

10.1

9.7
7.8 
9.7

11.4
7.6
6.0

9.7 1,005 64

In this experiment crops have been 
secured and results calculated for the 
years 1933, 1934, and 1935. These 
are summarized in Table III.

If we again take the plats on which 
a complete fertilizer was used as a 
base, we find that there is a 9 per cent 
decrease where phosphoric acid was 
left out, 3 6 per cent decrease where 
nitrogen was left out, and 5 5 per cent 
decrease where potash was omitted. 
There was a reduction of 64 per cent 
where no fertilizer was applied. Com
bining percentage results of the two 
experiments we have the comparison 
shown in Table IV.

After the second experiment was 
laid out, similar but more extensive 
experiments at the East Mailing Sta
tion in England came to the writer’s

attention. This work was carried on 
between 1927 and 1931, and is re
ported by T. N. Hoblyn in the Journal 
of Pomology and Horticultural Sci
ence (Published in England) for De
cember 1931. The opening sentence 
in this paper indicates that, regarding 
the status of their knowledge of rasp
berry fertilization, the author has ar
rived at a similar conclusion for Eng
land as that expressed for the United 
States in Bulletin 229 of the Rhode 
Island Experiment Station. To quote 
from page 303 of the Journal: "The 
manuring of raspberries is a subject 
concerning which there exists little 
experimental evidence. Although 
most textbooks recommend heavy 
dressings of organic manures, the evi
dence afforded by the few elementary

T a b le  IV. C omparative Y ield  in  K ilograms and P ercentage of R educ
tion  D u e  to  D if f e r e n t  T rea tm en ts  in  T wo  E xper im en ts

Treatment
First experiment, 
Reduction in yield 

(Per cent)
Second experiment, 
Reduction in yield 

(Per cent)
Complete Base Base

N-K 17 9
P-K 30 36
N-P 53 55

Check ' ■ 64
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trials in which artificials are included, 
is not very illuminating.”

The English experiment here re
ferred to considered the growth of 
two varieties regarded as offering defi
nite contrasts in growth habits, and 
used a total of 7J4 acres as compared 
with a little over one acre in the 
second Rhode Island Experiment, and 
much less in the first. Further details 
of the English experiment cannot be 
given here, but the following state
ment from the summary, p. 329 of 
the Journal, indicates conclusions quite 
similar to those arrived at from the 
Rhode Island investigations.

"The results indicate that on this 
soil, with two varieties of very differ
ent habits, a proper balance between 
nitrogen and potash is the secret of 
successful manuring of raspberries. 
Nitrogen may up to a point produce 
more cane by itself, but has never in
creased the crop except in the presence 
of potash. Indeed, alone it has been 
depressing in both cases.”

Results of the two Rhode Island 
experiments indicate quite definitely 
that on two soils of fair, natural fer
tility, growth and yield of raspberries 
under different fertilizer treatments 
show a very definite need of potash. 
Since these two types are fairly repre
sentative of Rhode Island soils, and 
as nearly identical results also have 
been secured from English experi
ments, it would seem reasonable to 
conclude that raspberries suffer decid
edly from potash deficiency, and that 
this element should not be left out of 
the fertilizers unless careful experi
mental checks indicate that the soil 
to be used contains the requisite 
amount. Nitrogen is second in impor
tance, and the current advice to apply 
it should be heeded. Phosphoric acid 
is of least importance, but since this 
element is relatively cheap it should 
be added if for no other purpose than 
to help produce a good cover crop, 
which is essential unless barnyard 
manures can be applied from year to 
year.

Potash for Cotton W ilt and Rust in South 
Mississippi

(From page 8)

addition of potash to a fertilizer con
taining adequate amounts of nitrogen 
and phosphate, the percentage of wilt 
was greatly reduced. The 50-pound 
per-acre application of muriate of pot
ash in combination with nitrate of 
soda and superphosphate brought 
about a reduction in wilt infection 
of 65.18 per cent, but it was only 
when 100 pounds of muriate were 
used that the maximum reduction, 
86.12 per cent, was reached. Increas
ing the application of muriate to 150 
pounds per acre did not in this plat 
result in a further material reduction 
in infection, indicating that under the 
conditions of the test, 100 pounds 
were enough to satisfy the potash de
ficiency present.

The plat receiving no fertilizer

whatsoever had a 42.3 5 per cent lower 
wilt count than did the one receiving 
both nitrate and phosphate but no 
potash. This may be accounted for, 
in all probability, by the explanation 
that the normal potash resources of 
the soil had been more rapidly de
pleted in the latter plat by the in
creased vigor and growth of the plants 
receiving the unbalanced fertilizer. 
This is, in itself, a further indication 
of the value of the potash in wilt 
control.

In consideration of yields secured, 
the exceedingly low yield of the check 
or no-fertilizer plat may be accounted 
for by the fact that it had received 
no fertilizer whatsoever since 1919. 
With each increase in potash up to 
100 pounds per acre the yield was
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T a b l e  II. E f f e c t  o f  A m o u n t  o f  P o t a s h  o n  Y i e l d  o f  S e e d  C o t t o n  a n d  

o n  W i l t  I n f e c t i o n  a t  t h e  P o p l a r v i l l e  B r a n c h  S t a t io n ,  1930-1932

T  reatment:
800 lbs. Lbs. seed cotton per acre % wilt infection
per acre 1930 1931 1932 3-yr. av. 1930 1931 1932 3-yr. av.

6-8-0 ....................  884 944 477 768.5 22.1 22.0 18.2 20.85
6-8-4 ....................  926 1,096 555 859.0 12.8 7.0 9.8 9.85
6-8-8 ....................  908 1,114 565 862.3 7.1 6.9 8.4 7.46
6-8-10 ..................  982 1,060 547 863.0 8.7 6.2 11.0 8.63
6-8-12   982 1,087 528 865.7 8.7 3.9 10.6 7.73
6-8-14 ..................  966 1,146 629 913.6 13.2 5.0 9.4 9.20

materially increased, that application 
giving an increase of 34.43 per cent 
over the plat receiving nitrate and 
phosphate but no potash, as compared 
with 20.95 per cent increase in yield 
for the plat receiving the 50-pound 
application of muriate. These results 
indicated clearly that with a variety 
of cotton which showed a moderate 
degree of resistance to wilt, the 
trouble may be largely overcome on 
the light soils of south Mississippi by 
the use of a sufficient amount of pot
ash in a properly balanced fertilizer.

In Table II are presented the results 
secured from another test conducted 
at the same station designed to de
termine the amount of potash in com
bination with other fertilizer elements 
which would be most effective for wilt 
control in south Mississippi. A basic 
fertilizer, analyzing 5-8-0, to which 
muriate of potash in the proportions

of 0, 4, 8, 10, 12, and 14 per cent 
was added, was applied at the rate of 
800 pounds per acre. Nitrate of soda 
and superphosphate supplied the re
spective elements, nitrogen and phos
phorus. The test was begun in 1928 
and continued through 1932. The 
data for 1928 and 1929, however, in 
which years soil inoculations were 
made by the application of copious 
amounts of inoculum prepared by 
growing the wilt organism on wheat 
bran, were omitted, due to the fact 
that infection was not uniformly dis
tributed in all plats.

Examination of the table shows that 
the difference in yield for the 3-year 
period on all plats receiving potash 
were not significant. Moreover, the 
variation in percentage of infection on 
the same plats is too small to have any 
particular significance. However, on 
the other hand, the reduction in wilt

In the foreground where no fertilizer was applied, the wilt infection was 42.2% and the yield 
only 180 lbs. of seed cotton. In the background on the left where 200 lbs. nitrate of soda, 400 
lbs. superphosphate, and 100 lbs. muriate of potash were applied, the wilt infection was only 3%

and the yield was 1,224 lbs. of seed cotton.
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infection over the check plat, which 
received no potash but which in other 
respects was treated in identically the 
same manner, was quite marked in the 
case of each and every plat treated 
with potash. The indication was, 
therefore, that the 6-8-4 mixture at 
the rate of application used, namely, 
800 pounds per acre, contained suf
ficient potash to reduce wilt infection 
to the approximate minimum to which 
it was capable of being reduced by 
the use of potash on the variety, Lone 
Star 65, under the conditions of the 
test. The plants receiving more than 
4 per cent of potash did, in fact, 
show a slightly lower amount of wilt, 
but the differences were not large and 
the yields were not increased accord
ingly.

This test shows agreement with 
those previously discussed in indicat
ing that, even with a resistant variety 
of cotton, the damage from wilt can 
be further reduced by the use of pot
ash in the fertilizer mixture. Kainit 
showed the greatest decrease in wilt 
infection and also the largest increase 
in yield among the four potash sources 
tested, and the differences were large 
enough to be significant. This is 
especially true when taken into con
sideration with the fact that it has 
given similar results in other tests, 
conducted in a similar manner, but 
not reported herein. Kainit, being a 
natural mineral, contains as impuri
ties the salts of several other elements 
in addition to potash, and it is en-

T a b l e  III. P o t a s h  S o u r c e  T e s t  w i t h  R e f e r e n c e  t o  C o t t o n  W i l t  C o n 

t r o l  A T  T H E  P oPLA R V ILLE  B R A N C H  STATION, 1930-1932

Source “Lbs. seed cotton per acre" -%  wilt infection-
Analysis of potash 1930 1931 1932 3-yr. av. 1930 1931 1932 3-yr. av.

6-8-0 1,025 1,059 590 891.3 8.5 12.9 9.8 10.43
6-8-4 Muriate 1,090 1,243 448 927.0 1.2 5.0 5.3 3.83
6-8-4 Sulphate 1,164 1,142 660 988.6 1.6 8.5 2.0 4.03
6-8-4 Kainit 

Sulphate of 
potash-

1,198 1,195 657 1,016.7 1.7 1.3 1.5 1.50

6-8-4 magnesia 1,164 1,102 639 968.3 1.8 .4.8 6.5 4.36

Table III presents the results se
cured in another test conducted at 
the Poplarville station between 1928 
and 1932, inclusive, to determine 
whether any particular source of pot
ash was more effective in the control 
of wilt than was another. Four 
sources of potash were tested, namely, 
muriate of potash, sulphate of potash, 
kainit, and the double salt, sulphate of 
potash-magnesia. The basic fertilize! 
was a 6-8-0 mixture applied at the 
rate of 800 pounds per acre, and the 
potash added from the various respec
tive sources was always in the propor
tion of 4 per cent. Results for 1928 
and 1929 were omitted from the table 
for the same reason as recorded in the 
previous test. The variety used was a 
strain of D. & P. L. cotton which 
was relatively resistant tar wilt, conse
quently the percentage of infection 
on all plats was rather low.

tirely probable that these may have 
had an effect in stimulating the cot
ton plant and thereby affecting 
the yield and the reduced incidence 
of wilt.

The land selected for the tests was 
that on which severe losses had been 
experienced in previous years from a 
combination of wilt and rust or potash 
hunger. Nematodes were not present 
to an extent that they might become 
a complicating factor in the inter
pretation of the results secured. In 
each case rust was controlled by appli
cations of potash, as was evidenced by 
the thriftier growth, deeper green 
color of the cotton, and by the ab
sence of defoliation. In each case 
where nitrogen and phosphorus were 
applied without potash, the symptoms 
of rust were even more severe than on 
the non-fertilized plats.

The results secured from the series
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0 0 0
Showing the internal discoloration of cotton stems due to w ilt: L e f t -  

healthy; right—diseased.

of tests and from others of a similar 
nature which are not reported herein 
present a sound basis for practical 
recommendations for dealing with the 
combination of wilt and rust, which 
is so troublesome to cotton growers in 
south Mississippi. Rust can be con
trolled by the use of a fertilizer con
taining an adequate amount of potash. 
Other tests have indicated that meas
ures to increase the humus content of 
the soil, such as the use of barnyard 
manure and the growing and plowing 
under of leguminous cover crops,

are also beneficial 
in the control of 
rust. For wilt 
control a suitably 
adapted variety of 
cotton should be 
selected w h i c h  
shows at least a 
moderate degree 
of resistance to 
wilt. Other fac
tors being equal, 
the higher the 
degree of resis
tance shown by 
the variety used, 
the more satisfac
tory will be the 
control of the 
wilt which is se
cured. If wilt is 
present a larger 
proportion of 

potash in the fertilizer mixture than 
that required for the control of rust 
alone will be found to be beneficial.

If these recommendations are gen
erally followed throughout the region 
indicated, losses from rust and wilt of 
cotton should be held in check and 
should become of negligible impor
tance. A continued high loss from 
these troubles on the part of a grower 
or a community will merely mean that 
adequate use is not being made of 
remedial measures already available 
with which to combat them.

Spring Song
(From page 5)

one’s pockets and stand on his head to 
make them out.

One reason for the persistent popu
larity of our midwest minstrels lies 
in their direct simplicity and their 
musical rhythm. Leave out financial 
reward altogether, please, as I speak of 
satisfaction begot by understanding 
and something else linked with the 
folk-lore of our land. I must call in

a stauncher authority than myself to 
support and clarify my claim. No 
other than Gilbert K. Chesterton, 
English scholar and critic, has writ
ten the following, and as I cannot 
beat it myself, here it is:

"The historical point about rhyme 
is that it rose out of the Dark Ages 
with the whole of this huge popular 
power behind it— the people’s love of



a song, a riddle, a proverb, a pun, or 
a nursery jingle; the sing-song of in
numerable children’s games, the chorus 
of a thousand camp-fires and a thou
sand taverns. When poetry loses its 
link with all these people, it loses all 
its power of giving pleasure.”

GOOD poetry in any season is an 
expression of mood or state of 

mind, and it should not require a piece 
of research in order to get its effect. I 
blame some of my diligent high-school 
teachers for getting the "college 
analysis” habit too early when they 
helped us out of short pants into the 
charmed circle of Shakespeare, Sir 
Walter Scott, and Milton. Many a 
fellow with an ear for good poetry 
and a flair for metrical excellence has 
had it all dusted out of him after a 
high-school course in English litera
ture. Not hankering for history or 
archeology, he had to swallow so many 
foot-notes and hunt up so many tedi
ous explanatory references that he 
missed the pleasant sailing of the poem 
itself.

Too frequently we regard poetry as 
a distasteful task involving too much 
mental strain, and I fear a reason for 
much of that avoidance of verse 
among us adults lies in those unhappy 
experiences of our adolescence.

I f  the small town high school had 
its shortcomings, these were often off
set by the policy of the local news
paper. Rural weeklies u s e d  t o  
welcome the home-town bard, if he 
kept his outpourings within decent 
space limits.

I understand, however, that things 
are different now, and that cash col
umn rents are charged to poets on the 
same rate-card basis with baby-chick 
and ash-hauling notices. It is hard to 
tell whether this denotes poorer pro
duction or better public taste, and it 
may even afford grounds for political 
platforms designed to free genius 
from the shackles of capitalism. I 
may interview one of my old print-
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shop foremen some day and get his 
reactions on the matter.

I find this an interesting study, for 
my first job was taken with the 
thought that the open door of the 
country printing office would give free 
rein in time to my muse and enable 
me to compose verse and actually sec 
it in type. Bret Harte tells the same 
story in his yarn about the Poet of the 
Sierras, who lingered around the local 
sanctum with sentimental ballads for 
possible publication. For a time it was 
my privilege— amounting to license—  
to run a column of town topics lay
ered in among the boiler plate of our 
weekly beacon. Standing at the case 
with stick and rule, I composed 
couplets and stuck up sonnets for my 
little world to read. I have no doubt 
that the citizens read them because 
there wasn’t much else in the sheet 
except medicine ads which carried any 
degree of literary abandon or creative 
imagery. Not being a true Bohemian, 
I got no further in the fields of 
rhetoric and soon turned to facts in
stead of fancies— a plan I now adhere 
to most of the time.

PERHAPS my only sore spot as re
gards the whole poesy business 

has its roots in a winter I spent im
prisoned in a claim shanty on the 
Dakota plains, with a retired circuit- 
riding widower, an elder of some kind 
of reformed church or other, as my 
nearest neighbor.

He did not play solitaire or read 
French novels, so it was his custom to 
while away his hours of weary waiting 
for preemption day in a highly in
genious way. That is, he arose early 
along with the prairie larks, and 
gulping a hasty breakfast, he brought 
himself and his satchel of unpublished 
poems over to my cloister for a day 
of indulgence— for him. I can see 
him yet, lean and ascetic, with a 
prodigious beard that would have 
made Aaron look like one of the quin
tuplets, gesturing grandly as he

4 5
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chanted aloud to me his cantos and 
his octosyllabic quatrains. His age 
and calling saved us both that winter 
from the horrid effects of sudden 
violence.

Long before spring I had thought 
of a better way to save myself. It 
simply consisted of feverish night 
work building back-fires of verse 
gleaned partly from imagination and 
somewhat from the aforesaid novels; 
and after I insisted on reading them 
to him repeatedly, he withdrew in 
dudgeon and never returned. I do 
not know to this day whether it was 
the raw state of my muse or his own 
being drowned out that turned the 
tide for me.

HOW any minister of the gospel 
could substitute his own feeble 

efforts for the noble verses in the 
Book with which he must have been 
familiar, is another thought, and one 
which takes me into my final theme.

In naming any poem as one’s fa
vorite, some logical reason may or may 
not be required. I shall give a reason 
in my case because the particular 
verses connect themselves , with a ma
jor part of my life work, and besides, 
the ones I shall quote reflect the spirit 
of this present season in a way that 
most of our clients will appreciate for 
the same reason that I select them.

To one whose privilege it has been 
to go afield each spring seeking the 
wisdom of the farmers and taking 
their problems to heart without any 
of the financial risks or rewards, but 
purely in quest of truth for others to 
read, the selection below is doubly 
appealing.

I nominate the following from the 
Songs of Solomon as worthy of new 
reading and perhaps as the best of all 
Bible verses to ask the dominie to read 
for us “extension” men when we leave 
for our last trip, because it will ex
press smoothly and poetically the ani
mating force that kept us akin to 
agriculture. And moreover, it is an
other “spring song,” and therefore

welcome for the time and purpose in 
hand.

"My beloved spake, and said unto 
me, Rise up, my love, and come away. 
For lo, the winter is past, the rain is 
over and gone;

"The flowers appear on the earth; 
the time of the singing of the birds is 
come, and the voice of the turtle is 
heard in the land.

"The fig tree putteth forth her 
green figs, and the vines with the ten
der grape give a good smell. Arise, 
my love, my fair one, and come away.

“Awake, O north wind; and come, 
thou south wind, blow upon my gar
den that the spices thereof may flow 
out. Let my beloved come into his 
garden and eat his pleasant fruits.

"Come, my beloved, let us go forth 
into the fields; let us lodge in the 
villages.

"Let us get up early to the vine
yards; let us see if the vine flourish, 
whether the tender grapes appear, and 
the pomegranates bud forth; there will 
I give thee my love.

"And at our gates are all manner 
of pleasant fruits, new and old, which 
I have laid up for thee, O my 
beloved.”

And after all, writing good poetry 
is not perhaps as hard as living it. 
We who foregather with the best farm 
folks under the sun know that they 
are the salt of the earth and the spice 
of our living. If faith and nobility 
have any place in rating good poems, 
I am sure that hosts of our familiar 
friends are standing l i k e  heroic 
stanzas themselves.

But this year as we hear the open-, 
ing chords of the agricultural over
ture across the meadows and in the 
rural meeting places, there seems 
luckily and happily, a sweeter and a 
more lilting cadence in the melody 
than we heard last year and for several 
years.

I have it at last! There is less of 
the penseroso and more of the allegro 
in the Spring Song of 1936.



BETTER CROPS WITH POTASH
Every pound of Potash that goes 
into the soil to enrich our agricul
tural products helps to raise our 
standards of health for it is a sim
ple truth that there is a definite 
relation between health and soil 
fertilization. Lands adequately 
fertilized with the proper fertil

izer produce foods which build 
and maintain healthy bodies. 
Cotton, tobacco, corn, wheat and 
potato crops are benefited by 
Potash. Fruits and vegetables are 
richer in food value and tend to 
keep better because of this impor
tant plant food.

M URIATE OF POTASH
50% and 62H% KjO

MANURE SALTS
Approximately 30% K2O
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I  W A b M iiu T
"ALREADY BLOWED”

A certain middle-aged spinster has 
a vivid memory of Texas courtesy.

She was struggling with a hot cup 
of coffee in a small-town railway sta
tion, trying to gulp it before the 
train pulled out. A cowboy, seated a 
couple of stools away, noted her 
plight, and seeing the guard waving 
to the woman, came to the fore.

"Here, ma’am, you can take my 
cup o’ coffee. It’s already saucered 
and blowed.”

A new clerk dictating a few days 
ago, was in doubt as to the use of a 
certain phrase, so he said to the stenog
rapher: "Do you retire a loan?” And 
the wistful eyed one replied rather 
sleepily:

"No, I sleep with mama.”

Traffic Cop: "Don’t you know what 
I mean when I hold up my hand?”

Lady-driver: " I  should. I’ve been 
a school teacher for 25 years.”

"Well, Mose, how is your better 
half this morning?”

"She’s better, thanks, sah; but boss, 
you shore is careless with your frac
tions.”

She was young and attractive and 
spending her vacation in the country.

Walking in the woods one hot sum
mer’s evening she came to a beautiful 
lake. It looked so cool and inviting, 
and so isolated from the village that 
she decided to take a chance and go 
for a swim.

Presently a rustling was heard in 
the bushes along the bank. “Who’s 
there,” she called nervously. "Willie 
Smith,” came back the reply in a high 
pitched voice. "How old are you, 
Willie?” she asked.

"Eighty demmit!” the voice replied.

"He was kicked out of school for 
cheating!”

"How come?”
"He was caught counting his ribs 

in a physiology exam.”

WHY NOT?
Sandy joined a golf club and was 

told by the professional that if his 
name was on his golf-balls and they 
were lost, they would be returned to 
him when found.

“Good,” said the Scot, "put my 
name on this ball.”

The pro did so.
"Would you also put M.D. after 

it?” said the new member. " I ’m a 
doctor.”

The pro obeyed.
"There’s just one more thing,” went 

on the Scot. "Can ye squeeze ’Hours 
10 to 3’ on as well?”
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1.293 pounds of seed cotton per. acre, at right, where 200 
pounds of NV M uriate of Potash was used as top-dressing. 
Only 665 pounds of seed cotton per acre, at left, where no 
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J e f f  Opines That—  

Graduation Is Not

“Quit-uation”
^lOaAAfVt^

G L A N C E  back with me to those days of peg-top pants and 
pompadours. Remember how the old high-school bunch of 

the nineties lightly referred to June diploma-time as “quit-uation” 
day? W e were panting for the final release from  discipline amid 
a sticky season when indoor tasks were irksome; and many a use
less discussion arose over why they called the end of formal 
schooling, "commencement.”

I am sure we little realized that it tional opportunity as we have today,
was commencement, and that we nor such a compelling sense among
would quickly assume duties to de- elders that one need not stop mental
prive us of the fish pond and the ball growth after squeezing through high
grounds with sterner routine than any school or college with small margins
we had encountered within the class- to spare. In those days schools were
room. not so pleasantly conducted, and the

No doubt a majority of that world had not found its need for liv-
thoughtless generation has since ing facts and. varied experiences so
yearned for more learning, and we imperative.
look back upon many a crabbed But with much more knowledge to 
teacher as one does upon blessings lost acquire in 1936 than in 1906, and
before they are appreciated. Yet I more need for better training to keep
do know that there was no such youth abreast of the mighty waves of
youthful protest over lack of educa- progress and invention, what do we

3
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find upon delving into a few recent 
pages of that amazing daily store
house, the Congressional Record?

From five million to eight million 
young people between the ages of 16 
and 25 are wholly unoccupied in this 
land of ours. They are neither work
ing nor attending school. This means 
that idleness through no fault of their 
own possesses a mass of young folks 
equal in number to the whole popula
tion of this country in 1800 and about 
that of the present residents of New 
York City. Seven hundred thousand 
young folks had to stop their high 
school courses last year for lack of 
funds, despite the National Youth Ad
ministration. What will the labor 
market offer for the thousands of 
graduates released from academic gates 
this summer?

We will either do something for our 
young people and do it soon, or else 
they will do something to us.

Speaking out in meeting is a new 
habit with the folks who were infants 
a few years ago and were told to be 
"seen but not heard.” At a Detroit 
youth congress last July, their ringing 
declaration of independence called for 
"guarantees of a full educational op
portunity, leading to a happy, useful, 
and creative life, employment at ade
quate wages, security in time of need, 
civil rights, peace, a free press, free
dom of speech, and rights of assem
blage.” If anybody thinks that is 
bumptious stuff, turn back to the 
American revolution.

MEMBERS of Congress are awake 
to the fact that we must apply 

remedies to this condition in two ways. 
We must cause our youth to remain in 
educational institutions longer and 
enter the labor market later; and we 
must provide for an adult educational 
system which will enrich our public 
opinion and help to deliver us from 
dogma. For we now know that there 
is no such thing on earth among sane 
citizens as a "quit-uation” time.

Go through a modern steel plant. 
Note carefully the exactness and mar
vels of metallurgical chemistry, the 
tests made of every conceivable kind 
in the laboratory, and the delicate 
precision of the equipment therein; 
and from there visit the Bessemer 
furnaces and observe what mammoth 
and ponderous weights of white-hot 
flux are handled by a few tiny men. 
If  men can conquer such vast odds, 
why can’t some genius forge the link 
between those who need education and 
work and the potential demand neces
sary to put the economic world into 
gear again?

THIS perplexity keeps bobbing up 
as a challenge to us all, and it 

reaches its crest as the hopeful grad
uates march down to get their parch
ments from the school board this 
pleasant June time. Even though a 
temporary improvement in conditions 
has come, the same old threat is with 
us, like buried roots of quack grass, 
ready to bud and sprout unless heroic 
measures are taken to prevent it. It’s 
our job to see that the high-school and 
college commencement means just 
that, and not stagnation.

I wonder if there was anything 
"wistful” about me or my chums 
when we "quit-uated” that day in 
June three decades ago. I know there 
has been since, but that’s another mat
ter. Last night my wife rigged up 
our eldest girl in her dotted Swiss 
commencement gown. Somehow I 
could see something sort of wistful in 
both of them, standing there in the 
twilight. One was happy, flushed and 
radiant over the truce following her 
French conquest and a couple of rows 
of other A marks (which she could 
trace to hard work rather than in
heritance), and the other was hiding 
some of her feelings in that matronly 
reserve and dignity which endears her 
to us all.

When daughter was in the lower 
grades she found us of some help
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when the road to erudition was a 
little rough in spots. . I am still able 
to do my fractions and I have a faint 
glimmer of grammar. The things I 
absorbed from 10 to 15 have stuck 
with me, but it’s not so good for 
the upper teens and twenties. So 
when our girl began toting home 
algebra, geometry, classic poetry, and 
medieval history, with a few tomes 
on social problems thrown in besides, 
my ability to graze in old pastures 
watered by Pierian springs was blocked 
by mental indigestion. It was like 
g o i n g  hand-in-hand 
with a friend along an 
ascending path toward 
a summit where glori
ous scenes abound, and 
t h e n  being stricken 
blind when you ex
pected to point out 
vistas dimly recalled as 
being wonderful to be
hold.

So I think I need to 
be re-educated. How 
about you?

Too many parents 
send their children on 
to college so that the 
offspring may get' pol
ished, and sometimes in 
the case of the boys, all 
they get is a good shine.
When the youngsters 
return and fail to adapt 
themselves properly to 
a ready-made niche cut out for them, 
a universal howl soars aloft that the 
academies are a failure and a waste of 
hard-earned cash.

We razz the courses with frills and 
exclaim that such trash is of no use 
in a practical world. How do we 
know, to be exact about it, whether 
the college or the world is at fault? 
Maybe it’s the older folks who are out 
of tune and maybe it’s the lack of 
culture, inspiration, and intellect in 
our everyday lives that withers the 
fruit of our colleges as soon as it is 
harvested. Yes, indeed, too many of

us just "quit-uated” one summer day 
and never resumed where we left off. 
If elders wish to be companions and 
friendly, understanding guides for 
newly graduated youth, their job is to 
cultivate the mind while they are 
raising the mazuma.

Cultural education for folks past 
school years can be amply defended on 
other grounds than its value as an aid 
to growing and developing youth. 
That is, we can be a little selfish about 
it, too. Our zeal to provide oppor
tunities for polishing off the young

sters need not preclude 
us elders from imbibing 
some generous quaffs of 
elixir ourselves. Appar
ently, v o c a t i o n a l  
courses are paving the 
way.

I think it is nothing 
to be wondered at that 
so many young people 
are impatient to study 
a l o n g  lines leading 
them to greater and 
steadier earning power. 
Maybe if we couple 
that up with adult 
education later in life, 
they can get the prac
tical stuff first and the 
fancier courses later, if 
necessary.

It is astonishing to 
note the enrollment in 
1935 simply in those 

schools teaching courses of a practical 
nature which received Federal aid. 
About 1,200,000 persons studied in 
vocational and continuation schools 
last year. Wage-earning youths over 14 
years, learning while earning in cities, 
and farm boys in rural high schools 
each comprised 18 per cent of the 
total. Wage-earning adults in city 
evening schools numbering 155,000, 
or 13 per cent of the total; 135,000 
rural and urban women training for 
better home-making, or 12 per cent 
of the total; together with 175,000

(Turn to page 44)



The Role of Potassium 
In Plant Nutrition

By D r. W . L. Powers
Soil Scientist, Oregon State Agricultural College, Corvallis, Oregon

POTASSIUM has long been in
cluded among the more impor

tant fertilizer constituents although 
most soils are relatively higher in their 
content of total potassium than of 
nitrogen or of phosphorus, and less 
potassium is removed in the market
able portions of plants or retained by 
animals. However, it has been the 
experience of farmers that continued 
cropping for half a century may re
sult in a deficiency of readily available 
potassium.

A small amount of potash is present 
in the soil solution and is readily avail
able to plants. A somewhat larger 
supply of potassium exists in associa
tion with the ultra-clay fraction of 
the soil in nearly available or exchange 
form. It is this form largely that re
plenishes the soil solution of normal

soils. There is a reserve supply of 
potassium present in the soil in rela
tively insoluble soil minerals, princi
pally feldspars. Water-soluble potas
sium tends to be absorbed or fixed in 
the clay fraction, and it is thus re
tained against leaching, while erosion, 
upward leaching, or translocation by 
plant roots from the subsoil into the 
surface may tend to replenish soil 
potassium-supplying power. The roots 
of certain plants may etch out potash 
directly from the fine feldspars, and 
this potash returned as crop residue 
may be absorbed and held in exchange 
form in the soil.

There are two classes of soils of 
considerable extent that may be ex
pected to be naturally deficient in
potash, namely, sands and peats. Sand
soil high in silica may contain some 

potassium in insoluble 
or undecomposed sili
cate form. Peat soils 
are generally low in 
minerals, being made 
up largely of plant re
mains and the potash 
therein contained is 
r a t h e r  subject to
leaching. The condi
tions under which 
peat occurs are favor
able for l e a c h i n g .  
Two soil areas in the 
Northwest that have 
been found to be rela
tively low in available 
potassium are certain

V‘i*-.Y  . .**'

Mint response to potash—left, untreated; 
right, potassium sulfate.

6



June-July 19}6 7

s a n d y  so ils  a n d  t h e  p e a t  a n d  m u c k  so ils , 
e s p e c ia lly  in  t h e  h u m id  s e c t io n s  o f  t h e  
P a c i f i c  N o r t h w e s t .  T h e  a v e r a g e  t o t a l  
p o ta s h  c o n t e n t  o f  p e a t  i n  t h e  W i l l a 
m e t t e  V a l l e y ,  O r e g o n ,  is  a p p r o x im a te ly
2 , 0 0 0  p o u n d s  in  t h e  p lo w e d  d e p th  o f  a n  
a c r e ;  w h e r e a s , t h e  a d ja c e n t  b e n c h  la n d  
o f  W i l l a m e t t e  s i l t  lo a m , w h ic h  is  o n e  
o f  t h e  m o s t  r e p r e s e n ta t iv e  so ils  o f  t h e  
V a l l e y ,  c o n t a in s  a n  a v e r a g e  o f  a p p r o x 
im a t e ly  3 3 , 0 0 0  p o u n d s  o f  p o ta s s iu m . 
T h e  s a n d y  D e s c h u t e s ,  O r e g o n ,  so ils  
c o n t a i n  a  f a i r  t o t a l  s u p p ly  o f  p o ta s 
s iu m , o r  o n  t h e  o r d e r  o f  2 0 , 0 0 0  
p o u n d s  t o  p lo w  d e p t h  o f  a n  a c r e ,  
w h ic h  is  1 % .

T h e  r e a d i ly  a v a i la b le  r e p la c e a b le  o r  
b a se  e x c h a n g e  p o ta s s iu m  in  p e a t  so ils  
is  v e r y  lo w , a l t h o u g h  t h e  e x c h a n g e  
c a p a c i t y  o f  th e s e  so ils  is  v e r y  la r g e .  
T h e  s a n d y  D e s c h u t e s  s o ils ,  o n  t h e  
o t h e r  h a n d , h a v e  a  lo w  c l a y  c o n t e n t  
a n d  o n ly  a  m e d iu m  c a p a c i t y  f o r  e x 
c h a n g e  b a se s . T h e y  a r e  s u b je c t  t o  
le a c h in g  w h e r e  i r r ig a t e d .  I t  m a y  b e  
e x p e c t e d  t h a t  o n  s u c h  a  so il a  l i g h t  
a p p l ic a t io n  o f  p o ta s h  m i g h t  b e  m o r e  
e f f e c t iv e  t h a n  o n  p e a t ,  u n le s s  th e r e  
b e  a n  a b s o lu te  d e f ic ie n c y  in  t h e  p e a t 
b e f o r e  t r e a t m e n t .

I n  so m e  so ils  p o ta s h  a d d e d  w il l  e n t e r  
in t o  a  r e p la c e a b le  f o r m .  I n  o t h e r  so ils  
m u c h  o f  t h e  p o ta s h  a d d e d  m a y  b e c o m e  
n o n -r e p la c e a b le .  A v a i la b i l i t y  o f  e x 
c h a n g e  p o ta s s iu m  w i l l  b e  a f fe c t e d  b y  
t h e  k in d  o f  c r o p ,  s ta g e  o f  g r o w t h ,  
p r o p o r t io n  o f  o t h e r  e x c h a n g e  b ases  
p r e s e n t ,  c o n s t i t u t i o n  o f  t h e  e x c h a n g e  

c o m p le x ,  a n d  t h e  a m o u n t  o f  w e t t i n g  

a n d  d r y in g  a s  a f fe c t e d  b y  c l im a t e  a n d  

se a so n , p o ta s h  b e in g  m o r e  e f f e c t iv e  in  

u n f a v o r a b le  se a so n s . C r o p s  a lso  v a r y  

in  t h e i r  a b i l i t y  t o  s e c u r e  p o ta s s iu m  

d ir e c t ly  f r o m  f in e  p a r t ic le s  o f  fe ld s p a r .  

P o ta s s iu m  is  a n  e s s e n t ia l  p l a n t  n u t r i 

e n t  a n d  is  r a d io a c t iv e .

P o ta s s iu m  is  k n o w n  t o  g o  t o  th e  

s te m s ,*  in c re a s e s  m e c h a n ic a l  s t r e n g t h ,  

a n d  is  r e tu r n e d  t o  t h e  s o il la r g e ly  in  

th e  s t r a w .
I t  h a s  b e e n  f o u n d  t o  in c r e a s e  th e  

s u g a r  c o n t e n t  o f  b e r r ie s , g ra p e s , an d

Fiber flax—left to right: manure, lime, and 
potash; untreated; potash and nitrate.

b e e ts  in  e x p e r im e n ts  in  M ic h ig a n ,  
E n g l a n d ,  a n d  G e r m a n y ,  r e s p e c t iv e ly .

In c r e a s e s  in  s t a r c h  in  r i c e  a n d  b u lb s  
h a v e  b e e n  r e p o r te d ,  a n d  p o ta s h  is  
p r o b a b ly  e s s e n t ia l  f o r  c a r b o n  d io x id e  
a s s im ila t io n .

In c r e a s e d  o il  c o n t e n t  o f  p e c a n s  d u e  
t o  p o ta s h  w a s  r e p o r te d  b y  t h e  B u r e a u  
o f  C h e m is t r y  a n d  S o ils  in  L o u is ia n a  
e x p e r im e n ts .

P o t a s h  w a s  f o u n d  t o  m a k e  p eas 
m o r e  te n d e r  a t  t h e  N e w  Y o r k  S t a t e  
E x p e r i m e n t  S t a t i o n .

I t  c a u s e d  s t r o n g e r  e p id e r m is  w it h  
b e t t e r  p r o t e c t io n  f r o m  i n f e c t i o n .

P o t a s h  is  r e p o r te d  t o  in c r e a s e  th e  
k e e p in g  q u a l i t y  o f  o r a n g e s  a n d  c a b 
b a g e s .

I t  is  su p p o se d  t o  b e  a p r o m o te r  o f  
c o lo r ,  c e l l  d iv is io n , s y n th e s is  o f  p r o 
te in s ,  a n d  a c t i v i t y  o f  e n z y m e s  a n d  
n i t r i f y i n g  m ic r o - o r g a n is m s .

D e f i c ie n c y  o f  p o ta s h  m a y  c a u s e  le a f  
s c o r c h  a n d  t ip  b u r n ,  o r  s p o t t e d  le a v e s .

I n  O r e g o n  e x p e r im e n ts  p o ta s h  seem s 
t o  in c r e a s e  t h e  l e n g t h  a n d  s t r e n g t h  
a n d  p r o p o r t io n  o f  f ib e r  in  f la x ,  a n d  
i t s  r e s is ta n c e  t o  w i l t .

P o t a s h  h a s  t r e b le d  t h e  y ie ld  a n d  im 
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The mint at the left received no treatment; that at the right had potassium sulfate.

proved the quality of mint oil by all 
the standard chemical tests for the 
three years where mint was grown on 
Oregon peat.

Potash has increased the yield, firm
ness, and the starch and dry-matter in 
potatoes on certain Oregon mucks.

Where the supply of available potas
sium is unfavorably low, potash fer
tilization tends to increase the potash 
content of the plant. Where the sup
ply of available potassium is large, 
"luxury” consumption may occur.

Potassium is absorbed best from a 
neutral solution and by young plants.

A low concentration is adequate, if 
maintained.

The effect of using different kinds 
of potash carriers upon the quality of 
potatoes is shown in the data presented 
in Table I. Tables II and III show the 
effect of potash fertilizers on the yield 
and composition of mint oil.

In connection with potash trials on 
sandy soils in the Deschutes Valley, 
Oregon, some studies of various potash 
carriers and also the rate of application 
were made. A further trial of potas
sium sulfate at different rates not in- 

( Turn to page 34)

T a b l e  I. F e r t i l i z e r  T r i a l  w i t h  P o t a t o e s  o n  M u c k  
(From J. Lewis Plots—Clatskanie, Oreg., 1928)

Pressure test 
(Av. of 31

Yield Cooking test Moisture in trials) lbs.
bushel relative rank potatoes, causing

Treatment acre (Av. 5 tests) percent rupture
Checks (Av. of 5 ) ................  126.6 5th 75.9 36.7
K*SOi....................................  180.0 1st 75.5 37.9
KzSO*, Superphosphate, and

(N{L)*SO«  160.0 4th 78.5 35.2
KC1, Superphosphate, and

(NHOsSO*........................  172.5 3rd 77.7 36.5
Manure, Lime, EC1 ..............  339.5 2nd 79.4 3&2

1929
Checks ( 3 )   153.3 4th 79.0 30.0
KC1 . . . ; ................................  200.0 2nd 79.3 35.3
KsSO«....................................  195.5 1st 79.1 36.9
Manure  236.6 3rd 79.2 35.5



Keeping Up-to-Date 
W ith Potatoes

By A rthur O. Braeger
Wisconsin College of Agriculture, Madison, Wisconsin

T HE "latest thing” in potato rais
ing is the use of fertilizers high in 

potash and phosphate. Since 1929 
high-potash fertilizers have come into 
favor, and at the present time the 
3-9-18 mixture is the most widely 
used.

The first widely used mixture of the 
old eastern potato regions was the
5-8-7. Wisconsin potato growers in 
1929 used about 8,000 tons of com
mercial fertilizer. Of the mixtures 
distributed that year, the 3-10-10 and
3-10-12 analyses were well in the lead.

Nearly 80 per cent of the Wisconsin 
farms are growing potatoes to some 
extent. Many farms mean many soil

types. Different soils, in turn, mean 
different growing practices. The 
farmer raising potatoes on a peat soil 
will use a fertilizing program different 
from that used by the sandy soil po- 
tato-raiser.

J .  G. Milward and J . W. Brann, 
potato specialists at the Wisconsin 
College of Agriculture, and A. R. Al
bert of the Hancock Experiment Sta
tion have conducted numerous trials 
on raising potatoes in light sandy soils. 
These men have found that fertiliza
tion of the preceding legume crop is 
the best and safest practice for po
tatoes on light sandy soil. I f  the 
legume crop is partly used for live

in  general the doable strength mixtures produce equally good yields as compared with the single 
strength where the ratio of plant food is the same. In using these higher analyses fertilisers, 

care should be taken to distribute well in the soil because of possible injury to germination.

9
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This excellent stand of potatoes on the farm of E . E. Webster in 
Oneida county shows what can be done with a 3-9-18 fertilizer

on sandy soil.

stock feeding, the fertilizer charge 
falls less heavily on the potato crop. 
Enough but not too much lime for 
the better legumes, potash and phos
phate for all legumes, and a complete 
high-nitrogen fertilizer or manure for 
the non-legumes are their recommen
dations.

Milward explained that direct com
mercial fertilizer, carrying nitrogen, 
phosphorus, and potassium, should be 
applied along the row as deep as and 
beside the seed pieces at planting, or 
side-dressed later, or both. On sands 
and sandy loam soils the potash ratio 
may be about 1-3-4 on manured, 
legume-fertilized sod; 1-3-6 for ma
nured, legume-unfertilized sod; 2-3-8 
for unmanured, legume-unfertilized 
sod; 2-3-4 on unmanured, legume- 
fertilized sod. On loams and silt 
loams, the potash may be reduced 25 
to 50 per cent.
' Brann pointed out that depending 

on soil fertility, grade of fertilizer, 
moisture supply, and prospective po
tato prices, the application may range 
from 250 to 750 pounds an acre. On 
light soil no more than 400 pounds per 
acre of the common grade of fertilizer 
should be applied at one time. If more 
is to be used, side-dress half the appli
cation at the second or third cultiva
tion and apply the other half at plant
ing or side-dress with a blind cultiva

tion- a few days after 
planting.

In seasons of ade
quate rainfall and fair 
prices, row fertilizer 
application for late po
tatoes on sandy and
sandy loam soil, which 
has been well prepared 
otherwise, will usually 
give good returns, ac
cording to these men. 
They believe that over 
a period of years the 
average increase is not 
likely to pay for the 
cost. If manure is
plowed under with a 

good legume sod or green manure, ade
quate rainfall will insure a good crop 
of late potatoes. If the season is very 
dry, the additional row application of 
fertilizer will not be profitable. These 
specialists say that the better the
water-holding capacity of the soil, the 
more desirable are row applications.

Early potatoes that make growth 
before ample plant foods are available 
are benefited by row application and 
usually bring better prices.

Success Due to Potash

Some of the well-known potato 
producers in Oneida county, Paul
Bonach, Thomas Meredith, and E. E. 
Webster, have been using a 3-9-18 
fertilizer on their sandy soils. They 
report excellent results from this mix
ture.

It is estimated that there are about
2,000,000 acres of peat soils in Wis
consin. Through the use of potash, 
potatoes have been grown very suc
cessfully on this soil. In recent years 
there has been a large investment in 
potato planting on a commercial scale 
on this type of soil. James Isher- 
wood, Plover, and the owners of the 
Turtle Valley Farms, Delavan, raise 
excellent crops of potatoes on peat 
soils with an 0-9-27 fertilizer.

On medium loam soils in Langlade 
( Turn to page 37)



Potash & Cotton W ilt 
In Central & North 

Mississippi
By D r. L . E. Miles

Agricultural Experiment Station, State College, Mississippi

T HE toll of cotton wilt, caused by 
the soil-borne parasite, Fusarium 

vasinfectum, has been experienced 
personally by a large majority of the 
cotton growers in Mississippi. On 
some this toll has been extremely 
heavy. On others, more fortunate in 
that their soils were less heavily in
fested, or in that they happened for
tuitously to be growing a variety more 
resistant to the attacks of the fungus, 
or more provident in that they have 
sought for and, having secured it, 
followed advice regarding these re
sistant varieties, the levy has been 
lighter, though in most cases, still 
evident.

Crop rotation, a sanitary, precau
tionary measure usually recommended

as sound practice against many plant 
diseases, is scarcely practicable with 
such a crop as cotton. Cotton is gen
erally planted on large acreages, and, 
even were rotation practicable, it has 
been shown to be ineffective against 
the wilt organism which seems to be 
able to live almost indefinitely in the 
soil once it has been introduced, re
taining its ability to attack cotton 
when it is eventually put back on the 
land.

Many varieties of cotton highly re
sistant to wilt have been developed. 
Other varieties less resistant but tol
erant of wilt are available. Many 
growers, however, are indisposed to 
the use of these varieties for the rea
son that they do not possess in a high

Left (no fertilizer) wilt infection, 39.9%—yield, 199 pound* seed cotton. Right (600 pounds 
4-8-4) wilt infection, 13%—yield, 987 pounds seed cotton.
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Left (1,200 pounds 4-8-4) wilt infection, 5% —yield 1,125 pounds seed cotton. Right (no fer
tilizer) wilt infection, 23%—yield, 395 pounds seed cotton.

degree certain other characteristics 
which they consider essential to a 
good cotton. Progress is being made, 
and within a few years one may ex
pect to secure varieties of cotton 
possessing a high degree of wilt re
sistance in combination with other 
desirable characteristics to suit the 
demands and idiosyncrasies of most 
growers.

Search Simple Treatment

The ideal control measure for such 
a soil-borne disease as cotton wilt 
would be, of course, some •simple soil 
treatment, such as the application of 
some relatively inexpensive material in 
amounts within the range of economic 
practicability, which would not only 
control the disease but would also 
produce increases in yield, large and 
profitable, over and above those which 
might be expected from disease con
trol alone. Cognizance has been taken 
of the desire for such a control 
measure, and tests have shown that 
the result aimed at has, in some 
measure at least, been attained.

In a previous article appearing in 
the last issue of this publication it 
was shown that potash, in combina
tion with the necessary fertilizer ele

ments in a balanced ratio, was instru
mental and quite effective in reducing 
the incidence of and the damage from 
cotton wilt in the light soils of south 
Mississippi. In this article tests will 
be presented to show that the same 
effects are produced by potash on 
soils of various types in other parts 
of the state.

In 1928 a test was begun at the 
Main Experiment Station at State 
College to determine the effect of 
various fertilizer elements on cotton 
wilt under the soil conditions prevail
ing at that place. Nitrogen, provided 
by nitrate of soda, was varied through 
0, 4, 5, 6, and 8 per cent. Phos
phorus, from acid phosphate, varied 
through 4, 6 , 8, and 10 per cent, and 
potash in the form of muriate of pot
ash, through 0, 4, 5, 6, and 8 per 
cent. The basic rate of application 
of the respective fertilizer mixtures 
was 600 pounds per acre. One plat 
was given, in addition to the 4-8-4 
mixture, an application of lime at the 
rate of 2 tons per acre. Two other 
plats were treated with a 4-8-4 mix
ture at the rate of 900 and 1,200 
pounds per acre. Lone Star 65 cotton 
was planted, and all plats were run in 
triplicate. The test was continued
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Left (no fertilizer) wilt infection, 40%— yield, 199 pounds seed cotton. Right (600 pounds 4-6-4) 
wilt infection, 11%— yield, 856 pounds seed cotton.

through 1932. It became necessary, 
however, to change the location of the 
plats in 1931 and, since the distribu
tion of the wilt organism in the soil 
in the new location was not suffi
ciently uniform, the data secured in 
the new location have been omitted 
from consideration in the results pre
sented. Wilt counts were begun 
shortly after chopping was completed 
and were repeated at approximately 
monthly intervals throughout the 
season.

In the first wilt counts each year 
there was very little infection in evi

dence, and the difference between the 
amounts in the various fertilizer 
treatments was too small to have any 
significance. There was invariably, 
even in these early counts, more wilt 
infection on the check plat and on 
the no-potash plat than on any other. 
It  was only in the later readings that 
the amounts of wilt present and the 
differences in amount between the 
various fertilizer treatments began to 
be significant.

In Table I are presented the results 
secured over the 3-year period from 

( Turn to page 40)

T a b l e  I. F e r t i l i z e r  A n a ly s i s  T e s t  w i t h  R e g a r d  t o  W i l t  I n f e c t i o n ,  

M a in  E x p e r im e n t  S t a t io n ,  S t a t e  C o l l e g e ,  1928-30

■Per cent Wilt Infection \ ,—No. Lbs. Seed Cotton per Acre—»
Treatment 1928 1929 1930 3-yr. ave. 1928 1929 1930 3-yr. ave.
Check . . 89.9 23.12 15.8 26.28 199.4 395.6 212.5 269.12
4-8-0 . . . 60.0 23.00 12.0 31.67 462.0 728.7 300.0 496.90
4-8-4 . . . 13.0 9.08 8.3 10.13 987.0 1,135.0 487.5 869.83
4-8-8 . . . 15.7 3.40 4.3 7.81 990.0 1,207.5 491.2 896.25
0-8-4 . . . 18.0 8.23 8.3 11.52 777.0 875.0 353.7 668.58
6-8-4 . . . 13.5 5.55 8.0 9.02 987.0 1,135.0 491.2 871.08
8-8-4 . . . 15.2 6.03 5.0 8.74 1,008.0 1,135.0 433.7 858.91
4-4-4 . . . 17.3 7.67 8.5 11.18 915.9 1,145.4 441.2 834.18
4-6-4 . . . 11.0 4.06 6.0 7.02 855.9 1,250.0 395.0 833.63
5-10-5 . . 8.3 4.43 10.0 7.57 1,032.0 1,322.5 512.5 955.66
4-8-4

lime . 15.0 7.15 8.3 10.17 783.9 1,135.0 395.0 771.30
4-8-4
900 lbs. 15.0 4.97 6.7 8.87 1,063.9 1,291.2 482.5 945.86

4-8-4
1200 lbs. 17.3 5.10 2.7 8.35 933.2 1,125.0 495.0 851.07



The Inquiring Mind 
And the Seeing Eye

By Mister B. Alexander
Madison, 'Wisconsin

WE HAVE all heard of the work 
that is being done in soil erosion 

control, but few of us probably real
ize the magnitude of the problem, nor 
do we realize the tremendous losses 
that take place each year as a result 
of the washing away of valuable top- 
soils. For that reason we are visiting 
this month the man who has done 
more to make the United States “soil 
erosion conscious” than anyone con
nected with soil control work—H. H. 
Bennett, Chief of the Soil Conserva
tion Service of the United States 
Department of Agriculture.

Resourceful Upbringing

Hugh Hammond Bennett was born 
on a farm near Wadesboro, N. C., on 
April 15, 1881. The soil was none 
too good, lying as it did in the Trias- 
sic sandstone region of the Piedmont, 
but the senior Bennett, who had come 
out of the Civil War with plenty of 
land and very little of anything else, 
managed to make the farm pay and 
to put nine, children through college. 
Those were the days when farms were 
self-sustaining.

There was a cotton gin on the 
place, and young Hugh used to perch 
proudly on the arm of the cog wheel 
and drive the mule power around. 
The farm blacksmith shop made its 
own bolts, nuts, plows, and tools, and 
even did its own horseshoeing. Equip
ment was given new parts when 
needed from the farm shop. Socks

were home knitted; shoes were made 
on the farm from leather obtained 
from the near-by tannery. Homespun 
cloth was dyed bluish with copperas 
and tulip-poplar bark.

Good things to eat were produced 
at home— corn, wheat, potatoes, milk, 
butter, chickens, turkeys, eggs, hogs, 
beef, honey, and vegetables. Cotton 
was the money crop. Flour was 
ground at the community grist mill. 
“Big hominy” was made at home, and 
the smokehouse produced hickory- 
smoked hams, sausage, and bacon. 
Pepper, sage, horseradish, and other 
condiments came from the home gar
den. The persimmon trees of the 
neighborhood produced possums, and 
the draws furnished snapping turtles.

In this atmosphere of plenty of 
simple home food, and simple home
made clothes, Hugh Bennett grew and 
thrived. He even rode 4 miles to 
school each day on a mule, with a 
fertilizer sack for a saddle. And out 
of this atmosphere has come Hugh 
Bennett the soil expert, 6 feet and 
1 inch tall, who loves his native Caro
lina, loves his food, and loves his work.

H. H. Bennett received his Bachelor 
of Science degree from the University 
of North Carolina in 1903 and im
mediately entered the Bureau of Soils 
of the United States Department of 
Agriculture as a soil chemist. He was 
temporarily assigned to field duty on 
one of the soil surveys in Tennessee, 
and liked the work so much that he

14
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asked to be left on field duty. Al
though he has done soil survey work 
in scores of counties of the United 
States, his field of operations has not 
been limited to this country. He 
spent two years making soil surveys 
in Alaska, additional years in Cuba, 
parts of South America, the West 
Indies, and the whole of Central 
America and the Canal Zone.

In 1909 he was made a member of 
the committee appointed at the re-

HUGH HAMMOND BENNETT

quest of Gen. Goethals to report on 
the agricultural possibilities of the 
Canal Zone. In 1914 he took charge 
of an agricultural expedition to Alaska 
to explore the agricultural possibili
ties of the regions being considered for 
the location of a Government railroad, 
and in 1916 was a member of the 
Chucagh National Forest Commission 
in Alaska. During 1918 Hugh Ben
nett served as an engineer officer in 
the World War and, upon his return 
in 1919, became a member of the 
Guatemala-Honduras Boundary Com
mission.

In 1923 and 1924 he explored the 
possibilities of rubber production in

the Americas and went on to Cuba in 
1925 to make a 2-year soil survey in 
cooperation with the Tropical Plant 
Research Foundation, following this 
trip with further cooperation with the 
same commission until 1932. He di
rected classification of lands and 
reorganization of plantation procedure 
on land use on the principal sugar 
centrals of Cuba, including about 80 
plantations representing some of the 
largest farms in the world. In 1934 
Mr. Bennett was appointed Director 
of the Soil Erosion Service of the 
Department of the Interior and re
mained as chief of the service when 
the work was transferred to the 
Department of Agriculture in 1935.

Early Interest in Soil-saving

During all of these years Hugh Ben
nett devoted a great deal of time to 
studies of soil erosion and methods of 
erosion control. He is the author of 
numerous technical and popular arti
cles on the problems of accelerated 
erosion, and of two books dealing with 
the subject of land, “The Soils and 
Agriculture of the Southern States” 
and “The Soils of Cuba.” He is a 
member of the American Society of 
Agronomy, the International Society 
of Soil Sciences, American Forestry 
Association, American Soil Survey 
Association, Association of American 
Geographers, and the Southwestern 
Soil and Water Conservation Con
ference.

In an address given before the 
North Carolina Crop Improvement 
Association at High Point, N. C., on 
February 13, 1936, Hugh Bennett 
gives an excellent story of his interest 
in soil-erosion work, and his early in
terest in the problem. He said at that 
time, “I remember when I was 9 
years old helping my father lay out 
our first terrace. We used a wooden- 
horse with a water level on it. I dug 
the holes to guide his one-horse plow. 
I remember asking him what we were 
doing all this for. 'To keep the land 
from washing away,’ he said. That
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failed to impress me. The land, to 
my boyish eyes, was there, just as it 
always had been.

"In  1896 when I was 16, I stayed 
out of school a year to make enough 
money to go to college. I worked 
with an ax all that winter, whacking 
away at a beautiful stand of native 
hickory, oak, pine, and dogwood on 
Rocky Ford farm. There must have 
been 20 or 25 acres in the tract. I 
laid bare 7 inches of topsoil, under
lain with about 2 feet of subsoil, or 
rock. I put it all in cotton. That 
field was used for cotton year after 
year. Most of the land lay on a slope 
of about 12 per cent. Nobody told 
me it was wrong to use it that way. 
That was 40 years ago.

“It is shocking to see that field now. 
The topsoil is gone, and in many 
places the subsoil has been bitten 
through and deeply gullied right down 
to the rock. Most of it is abandoned 
land now, growing up to piney scrub, 
gashed, ugly, all but worthless for 
generations to come, because of my 
ignorance as a boy. My brother did 
the same thing with another piece of 
ground. There were 30 acres in that 
piece. It is abandoned now, and some 
of the gullies are 15 feet deep. There 
were no courses or books about soil 
conservation then. We thought we 
had all the land in the world. Now 
we know that we have not.

Extent of Loss

"To correct the false philosophy of 
land use which has developed out of 
former conditions in this new America, 
it is necessary first to drive home the 
fact that erosion can be controlled, 
and then the fact that it must be 
controlled. Of the 1,906,000,000 
acres of the United States, some
555,000,000 acres are crop and pas
ture land, good, bad, and indifferent. 
After only two centuries of white 
occupation, 50,000,000 acres of this 
land have been essentially ruined by 
accelerated erosion for farming pur
poses. Another 50,000,000 acres is in

bad shape. In all, that means enough 
land gone, or nearly gone, to provide 
homes for 1,250-,000 farm families. 
Besides that, still another 100,000,000 
acres, still largely in cultivation, have 
been seriously damaged by sheet ero
sion, and on still another 100,000,000 
erosion has just started. That leaves 
just about half of our farm land on 
which erosion has not been permitted 
to take toll.

Realization Important

"Those who take comfort in the 
thought that erosion has been with us 
a long time, ever since the first rain
drop fell on the earth, fail to dif
ferentiate between the slow processes 
of geological erosion, under conditions 
of natural balance and cover, and 
accelerated removal which starts when 
soil is bared and tilled. It took around 
400 years to make each inch of top- 
soil, for instance, over the greater part 
of northern Missouri; yet under con
ditions of undisturbed cover that was 
fast enough to replace and keep sta
tionary that soil. Some of it slipped 
away from under its forest and grass 
cover, but it did not go away any 
faster than it was being made.”

We all know of cases in our own 
memories similar to the cases quoted 
by Mr. Bennett. On our own farm 
in Wisconsin we built a hunting shack 
during our high-school days. The 
shack was set on a river-front pasture 
next to a hilly cornfield. When we 
built it—probably about 1910—we set 
it on cement posts, with the floor 
about 18 inches above ground. Over 
a period of years the space under the 
floor gradually diminished, until, in 
1919 upon our return from war ser
vice, we found that the mud was 
above the floor level, the sills were 
rotted, and the door would not open. 
And all of this extra soil came from 
one small cornfield behind the cottage.

The severest loss of rich agricultural 
soil ever recorded took place in a bean 
district of California during one rain 

{Turn to page 38)



Fig. 1—Insuring proper distribution of fertilizer salts with soil injection rods.

Prune Die-Back
By Dr. Omund Lilleland

California College of Agriculture, Davis, California

THE sudden scorching of leaves 
and the dying back of limbs of 

well-grown Agen (French) prune 
trees in certain areas in the Sacramento 
Valley were first noted in 1917. The 
trouble continued to occur in the 
increasing acreage planted during the 
World War and has caused serious 
losses and, in many cases, the abandon
ment of this land for the production 
of prunes.

The College of Agriculture has been 
actively engaged in a solution since 
1927, and it is my intent in this paper 
to discuss some of the phases of this 
study which may be of interest to 
students of plant nutrition in general, 
and the nutrition of fruit trees in 
particular.

One of the many baffling points in

the early stages of the investigation 
was the suddenness with which the 
symptoms of leaf scorch and dying of 
twigs and often entire trees took 
place. In this respect the behavior 
was similar to that produced by a bac
terial or fungous disease. In general, 
nutritional deficiencies are not mani
fested by as sudden a collapse and 
death as was the case with these prune 
trees. Nutritional deficiencies are 
usually associated with slow or stunted 
growth and often manifest themselves 
while the trees are still young. Leaf 
deficiency symptoms appear gradually.

In the case of Prune Die-back the 
young trees grew rapidly and were 
considered large for their age. There 
were no symptoms during the first five 
to eight years in the orchard. The

17
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Fig. 2—An 8-year-old Agen prone orchard. The soil is low in potassium, yet these trees have 
made good growth. The picture was taken in May 1930.

first symptoms of leaf scorch often 
appeared rather suddenly during the 
summer when the trees were bearing 
their first heavy crop. The rapid 
dying of these trees is shown in the 
photographs in figures 2 and 3. The 
pictures were taken in the same 
orchard. Figure 2 presents the trees 
as they were in May 1930, healthy, 
uniform trees. Figure 3 presents their 
condition in August 1931, dead, or 
nearly so.

Tests of soils from Die-back areas 
indicated a lack of potassium. Not 
only were the soils low in potassium, 
but they exhibited a marked ability to 
absorb or fix this element. Fruit 
trees in California readily deplete the 
soil moisture to a depth of 4 feet, 
which fact indicates that soil nutri
ents should be distributed throughout 
the soil mass surrounding a fruit tree 
to the above depth to be most effec
tive. The fixation of potassium by the

Fig. 3—The same orchard shown in Fig. 2 one year later. The trees are dead or almost so. The
picture was taken in August 1931.
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surface soil when the fertilizer was 
broadcast over the ground indicated 
the improbability of accomplishing a 
distribution of potassium in the tree- 
root zone by surface applications. 
The rapidity of the decline of the 
trees stressed the necessity of accom
plishing this. The problem was solved 
by the development of a soil injection 
method using ordinary pipe fittings 
and a spray-rig, such as most orchard- 
ists use in the spraying of their fruit 
trees. With adequate pressure it was 
possible for two men with one spray 
outfit to distribute 5 0 gallons of a

potash solution over 200 square feet 
at the approximate rate of one hole to 
every square foot to a depth of 3 feet. 
The time consumed was 15 minutes. 
The method is illustrated in Figure 1.

The results of treating trees in the 
manner just described are illustrated 
in Figure 4. The trees on the left 
received 10 pounds of sulfate of pot
ash, which were dissolved in 75 gallons 
of water and injected into the soil in 
January 1927. The picture was taken 
in June 1929. The trees on the right 
received no potash. Surface applica

tions of similar amounts failed to 
produce as marked a response.

While the differences produced by 
the application of potash to prune trees 
in these Die-back areas are striking, 
potash applications have not in any 
instance maintained the productivity 
of the orchard. The trees in Figure 4 
continued to decline, those treated 
with potassium at a slower rate than 
the untreated trees.

There are evidently other contribut
ing factors besides the potassium con
tent of the soil to be considered in the 
Die-back problem. One of these is

the marked tendency of trees in the 
Die-back areas to set very heavy crops 
of fruit. It has been possible in the 
better orchards, where the soil potas
sium is moderately high, to prevent a 
development of the scorching and 
dying back by merely removing the 
entire crop rather early in the season 
while the fruits were immature. The 
initial symptoms in an orchard are 
often associated with its first heavy 
crop.

When the potassium content is not 
(Turn to page 37)

Fig. 4—The prune trees on the left received 10 pounds of sulfate of potash per tree injected with 
75 gallons of water into the soil in January 1927, before any injury had developed. The row on 
the right was untreated. The picture, taken in June 1929, shows that the addition of potassium 
has delayed the development of serious Die-back symptoms; however, both treated and untreated

trees succumbed later.



Meet Our Old Friend
T I M O T H Y

By Ford S. Prince
Agronomist, New Hampshire College of Agriculture, Durham, New Hampshire

Hi s t o r i a n s  tell us that timothy
was first grown in the United 

States by one, John Herd, about 1747 
along the banks of the Piscataqua 
River between Portsmouth and Dover, 
New Hampshire. Whether he im
ported the seed from England or some 
other European country, or whether 
he first found it growing wild, we are 
not quite certain. About this time, 
Timothy Hansen introduced the crop 
into Maryland from somewhere in 
New England, and while Hansen does 
not appear to have been the first 
grower, he nevertheless bequeathed 
his name to the crop. However, in 
some parts of New England and New 
Hampshire in particular, “Herd’s 
Grass” it is to this day.

These men could not possibly have 
foreseen the importance timothy was 
to assume in the agriculture of the 
Northeast. It  is the most common 
hay species and the most generally 
seeded in all hay-land and pasture 
mixtures. It  is well adapted to the 
soils in the humid Northeast, and its 
development as an important farm 
crop is based upon several character
istics. It is a productive hay crop; has 
an excellent record in persistence; 
once seeded, is not subject to winter- 
killing; is responsive to fertility; has a 
longer cutting period than most hay 
crops; and makes excellent fodder.

As a horse hay its virtues have been 
widely extolled, and although many 
fanciers feed some clover and others 
feed alfalfa, timothy still holds first

place in the minds of most horse men. 
So important did it become in the 
horse age that it formed the principal 
hay of commerce in Eastern cities, 
and growing hay for the market was 
a profitable business.

Then came the automobile. The 
market for hay dwindled until it is 
now probably not more than one- 
tenth its former volume. Farmers 
who had made a business of selling all 
or part of their hay must feed it on 
the farms, but not to horses, the class 
of livestock for which it had been 
grown.

For Dairy Cattle

As an energy-producing forage, 
timothy and related grasses cut after 
the period of bloom -are second to 
none. But fed to cows, with milk and 
growth the dominant objectives, hay 
cut at this period under ordinary 
farming methods is not ideal. It has, 
therefore, been necessary for farmers 
to change their habits formed through 
years, from making good horse hay to 
making the crop more suitable for 
dairy cattle, to which it is now mostly 
fed.

With 8 5 per cent of the tillage land 
in New Hampshire in hay, and with 
most of this hay composed of timothy 
and other grasses, it seemed advisable 
for the New Hampshire Station to 
study the problem of how timothy 
and other grasses can be made most 
suitable for cow feed. Accordingly, 
studies have been made on the com
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position of hay cut at different dates 
and the digestibility of the crop har
vested at different intervals. We also 
are studying the effect of different 
nitrogen carriers on yield, comparing
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them with complete fertilizers, and 
checking up on the influence of top- 
dressing on the composition of the 
hay produced. Our aim has been to 
find out how to make the best cow 
feed from timothy hay, causing it to 
be as near like alfalfa and clover as 
possible, by modifying harvesting 
practices and growing methods.

It was not difficult to find inspira
tion to do some experimenting with 
timothy by cutting at different dates. 
More than 40 years ago Professor 
Morse of the New Hampshire Station 
had harvested the crops at different 
stages of maturity and determined the 
protein content at the various stages. 
Moreover, a few farmers had adopted 
early cutting as standard practice on 
their farms, but the rank and file of 
folks in New Hampshire oiled up the 
mower and went into the field to cut 
their first swath the day after the 
Fourth of July unless that fell in the 
middle of the week, in which case they 
deferred the evil hour until the fol
lowing Monday. Now on most farms

the quantity of hay is sufficient, so 
that an improvement in the quality of 
the crop will be reflected in the neces
sity for buying less grain on the farm 
during the winter months.

21

The peculiar thing about many 
crops, and it holds true with timothy, 
is that the total protein content per 
acre is as great in the early stages of 
growth as it is after the crop is past 
the blooming period. In fact, we have 
found in our trials that there is a 
somewhat greater amount of protein 
per acre in the early than in the later 
stages, using the period of bloom as 
the dividing line. This means that 
where the volume of hay is not a fac
tor the earlier a farmer gets his hay 
into the barn the better, not only for 
its protein content, but for its pal- 
atability and digestibility so far as the 
cows are concerned, and for the man’s 
pocket-book as well.

Actually, the way this has figured 
out over a five-year period in our 
time-of-cutting trials, where we have 
cut hay every 10 days from June 10, 
at which time the heads of the tim
othy are appearing, until June 30, 
when the seed is almost ripe, is this: 
the weight of the hay per acre has in
creased from 1,880 pounds to 2,803,

On these small plots at the New Hampshire Station, timothy has been cnt at different dates
for five years.
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while the protein content has de
creased from 212 pounds per acre at 
the earliest date to 153 at the latest. 
The gain in weight has been rather 
constant to July 10, after which there 
is no gain in total yield in these trials, 
and the decrease in total protein has 
been consistent and even more rapid 
after July 10 than it has prior to that 
date.

The percentage of protein in the 
dry hay decreased rapidly, varying 
from 11.2 6 per cent on June 10 to 
9.06 on June 20, 7.57 on June 30, and 
finally to 5.46 per cent on July 30.

Bulk vs. Protein
What this means is that if a farmer 

is willing to disregard his former 
habits of haying in July and cut his 
grass when it makes the best cow 
feed, he will sacrifice about 25 per 
cent in bulk by averaging to cut June 
20, but gain 25 per cent in total pro
tein, using July 20 as the average late 
haying date. His hay if carefully fer
tilized will carry about 9 per cent pro
tein, which comes closer to that of 
good clover.

Digestibility trials conducted at the 
Animal Nutrition Laboratory of the 
New Hampshire Station indicate that 
the cows actually digest 62 per cent 
of the June 20 hay and but 47 per 
cent of the July 20 harvest, which is 
a further argument for early harvest
ing where the hay is to be fed to cows. 
When these two factors are added to
gether, we find that the June 20 hay 
is about 50 per cent more valuable per 
acre for its protein content, cut at the 
earlier date. The digestibility of the 
carbohydrates is also better in the 
early hay.

Objections to the early cutting data 
have come from farmers who are short 
of bulk for their cows and also from 
folks who believe that the weather is 
better for haying in July than it is in 
June. To the former objection we 
have maintained that there is plenty 
of land that can be rented in the state 
and on which hay can be grown. To 
the latter we have cited rainfall rec

ords which show over a 4 0-year period 
that the June rainfall at Durham has 
averaged 3.57 inches, while the July 
precipitation has totaled 3.36 inches 
for the same period. This almost 
eliminates rainfall as a factor. We do 
admit that July is a little warmer on 
the average. The real reason, how
ever, why June cut hay is more dif
ficult to cure is that it carries more 
water in its tissues, varying from 68 
per cent on June 20 to 49 per cent 
on July 20 according to our data. 
This means a little more time and a 
little more turning, but isn’t it worth 
while for the cows? At any rate 
more than 50 per cent of all our New 
Hampshire farmers have shifted from 
July to June haying, which seems to 
be proof enough that the practice is 
sound. This end has been achieved 
only after five years of extension work 
based on the experimental data cited 
above.

Equal to Clover

Even with the data secured from 
these plots, the extension work might 
not have been so effective had it not 
been for the influence of early cutting 
on second crop yields. As might be 
supposed, the plots harvested early 
yielded much more bulk and consider
ably more protein than those harvested 
in July. Second crop from the earliest 
plots yielded at double the rate of the 
late cut sections, and although the 
percentage of protein was not so high, 
the total yield of protein was 60 per 
cent greater than in the late cut parts.

Hence, the second cutting tends to 
boost the yield of timothy if hayed 
early up to within striking distance 
of the yield where the crop is allowed 
to approach maturity, with the result 
that all of the hay if the first harvest 
is made in June carries an average of 
10 per cent of protein, as against an 
average of about 6 per cent if haying 
operations do not begin until July. A 
farmer thus has the chance to conduct 
his haying operations so as to make

( Turn to page 35)
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Above: Niagara Falls—Mecca of Jan e Honeymooners, 
Below: All Jan e thrills are not confined to Niagara^



Above: July reflections in a quiet spot in the Midwest. 

Below: A road-side lunch stand in full working order.



L eft: A fair “Badger” 
makes a raid on a Wis
consin strawberry patch.

Below: A fine strawberry 
patch in the Hood River 
Valley, looking toward 

Van Horn Butte.

©Ewing Galloway, N.Y.
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( jP l h t O ^ m  It takes much less produce to pay for the potash in
•It the fertilizer today than it did four years ago. Not

1Tini&lll1irairilfP<pt only have potash prices greatly decreased, but prices 
JLJIJLS lLHJL of farm products have increased during this period.
The index number of farm prices at the present time is 104 as compared to 65 
in 1932, while potash is now only 45 cents a unit as compared to 70 cents 
in 1932.

In terms of unit values, one unit of potash (20 pounds K2O) at the cur
rent prices can be purchased with a little more than one-half bushel of wheat, 
three-quarters of a bushel of potatoes, or four pounds of lint cotton. In 1932, 
it required more than 11% pounds of lint cotton to purchase 20 pounds of 
potash. This is 7%  pounds more than it required to purchase the same 
amount of potash in March 1936. During the same period the amount of 
corn needed decreased from about 2%  bushels to .8 bushel, wheat from about
1.58 bushels to % bushel, and potatoes from 1.53 bushels to .62 bushel.

The decrease in the price of potash which occurred almost simultaneously 
with the increase in agricultural prices has brought the potash-crop ratio down 
to a point extremely favorable to the more extensive use of potash. It  is quite 
obvious that when 11 % pounds of cotton are required to buy a unit of potash, 
its intensive use cannot be as profitable as when only four pounds are required 
for its purchase.

It takes only 2 additional pounds of lint cotton per acre to pay for 
an additional 2 per cent of potash in a 600-pound application of cotton fer
tilizer. Extra potash in the fertilizer can be purchased at about the wholesale 
price. Therefore extra potash is a very cheap insurance against low yields 
which can be traced directly to a deficiency of potash. This relatively low 
price of potash represents an opportunity for the farmer to build up the potash 
deficiency content of the soil in line with the policy enunciated and put into 
practice by the Soil Conservation Program.

Soil F ertilitv  ^  PubIicItT  gIven the Second Dear-
J  born Conference of the Farm Che-

aod Byproducts t * 8*0 Council h.as agaIn stimulated
*  *  the attention and interest of the pub

lic in the industrial use of farm crops and their by-products. The press has 
been full of speculations as to the role chemical research, with resulting indus
trial usage, will play in the solution of our agricultural economic difficulties. 
Farmers, with good reason because of the research work already done, are look
ing confidently to industry to increase its use of materials which can be grown 
on the farm.

Some stress, but entirely not enough, on the importance of building up
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and maintaining soil fertility to further this new interest has been given. A 
greater realization of this importance must be attained before success to any 
marked degree can be achieved.

It has been generally accepted that one of the most acute of the current 
ills of agriculture is the use of marginal land. With this poor land being taken 
out of production, both of the Soil Conservation Program and the natural 
working of economic pressure, considerably greater demands will be made upon 
the soil fertility of the land remaining in production. Profit in the growing 
of food crops depends upon low-cost production. To a much greater degree 
will any extensive use of industrial crops and crop by-products depend upon 
low-cost production because of the competition they face with other low-cost 
materials now being used by manufacturers.

There may be a general idea that industry is to be interested in any old 
farm "wastes.” Such will not be the case. Quantity, quality, transportation, 
and cheapness will be factors which will determine the practicability and 
rapidity with which the farm chemurgic enterprise makes use of farm by
products and crops grown for purely industrial purposes. Already there are 
instances where costs of collection and purification and the lower yields of 
desired ingredients of farm wastes have kept them from being used industrially.

In the growing of industrial crops, the same principles apply as in the 
growing of food crops with the important addition that in the former, crop 
standards will receive more attention, since the manufacturer quite probably 
will be much more exacting in his requirements than the casual'purchaser of 
food. This already is being demonstrated, notably in the use of tobacco, and 
those crop-feeding methods that influence quality will have to be given careful 
study in the farm chemurgic program.

If  industry begins using farm products, it will demand a high and espe
cially a uniform quality to meet the requirements and standards of manufac
turing methods. Manufacturers are accustomed to industrially controlled 
materials in their plants, and if agricultural materials are to compete with 
these, they will have to be equally uniform. Experience has shown that uni
formity of production of farm crops is best obtained by the use of approved 
varieties, advanced cultural methods, and the proper fertilization of the crop.

On the other hand, as a practical factor in farm chemurgic research there 
must be a recognition of sufficient return to the farmers to enable them to 
keep their soils in a high state of fertility. Only with such insurance can any 
degree of the reliability on supplies of raw materials, so essential to the devel
opment of a new industry, be reached. Therefore it is just as important, and 
perhaps more fundamental, for farm chemurgic interests to concern themselves 
with soil fertility as with chemical utilization, for the two are closely allied

V O / Q O  f i n f l  Because so large a percentage of the readers of B e t t e r
C r o p s  W i t h  P l a n t  F o o d  are teachers o f  vocational Time ag ricu ltu re  and. co u n ty  agents whose tim e-in the sum m er
when not taken up by vacations is largely devoted to 

field work, we shall publish only two issues of the magazine during the summer 
months. You will note that this is the June-July issue. In August will appear 
the August-September number. Our subscription price is based on 12 issues 
of the magazine, so that no one will miss copies of the magazine for which 
they have paid.
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This section contains a short review of some of the most practical and important bulletins, and 
lists all recent publications of the United States Department of Agriculture and the State Ex
periment Stations 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 publica
tions from these sources on the particular subjects named.

F e r t i l i z e r s

A great deal .of information that 
should aid Michigan farmers in deter
mining the most profitable use of fer
tilizers for their crops is found in 
Michigan Extension Bulletin No. 159, 
entitled "Fertilizer Recommendations 
for 1936,” by C. E. Millar, G. M. 
Grantham, P. M. Harmer, and R. L. 
Cook. According to the writers, the 
method of applying the fertilizer as 
well as the plant-food content has 
much to do with the returns received 
from fertilizer applications. Since 
various soils have markedly different 
plant-food deficiencies, the bulletin 
gives several well-defined charts de
noting suitable fertilizer analyses and 
rates per acre for the different crops 
grown on sand, sandy loam, loam, silt 
loam, clay loam, and muck soils. "The 
increasing use of commercial fertilizers 
is sufficient evidence that Michigan 
farmers are finding their use profit
able,” the authors believe. They state 
that the fertilizers containing much 
higher percentages of plant food which 
have appeared on the market in the 
past few years supply plant nutrients 
at a lower cost than the lower analysis 
goods and are more economical be
cause smaller applications are required. 
In order to use fertilizers efficiently it 
is advocated to fertilize the more val
uable cash crops heavily in a rotation 
and supplement the fertilizer remain
ing in the soil with smaller applica
tions for the less valuable crops which 
follow. Growers must not expect fer
tilizers to take the place of organic 
matter or lime in soils deficient in these

materials. In addition to listing the 
special fertilizer practices recom
mended for the different classifications 
of muck soils, the use of lime, sul
phur, copper sulphate, and salt in mix
tures high in potash is explained. The 
mixed fertilizers recommended for 
Michigan crops include 2-12-6,4-16-4,
4-10-6, 0-12-12, 4-16-8, 3-12-12, 
2-8-16, 2-14-4, 0-10-20, and 0-8-24 
analyses.

An interesting summary of results 
obtained when different fertilizer ma
terials and mixtures are used for toma
toes is given in Maryland Agricultural 
Experiment Station Bulletin 386, "E f
fect of Fertilizer Treatments of Soil on 
the Quality and Yield of Tomatoes,” 
by R. P. Thomas. This study involved 
five years field work beginning in 1927 
and ending in 1931, and periodic lab
oratory determinations to measure the 
influence of fertilizer on canning 
quality, sugar content, and other fruit 
characteristics conducive to quality 
tomatoes. Sassafras loam and sassa
fras sandy loam soils were used during 
the; progress of the experiment. The 
author mentions that it has previously 
been shown that tomatoes respond to 
fertilizer treatments on Maryland 
soils; however lower increases in yield 
may not mean more profits to the 
grower unless the quality of the fruit 
is maintained or increased.

Results of the different fertilizer 
treatments show that a complete fer
tilizer high in phosphorus and potas
sium gives most satisfactory returns. 
Manure alone at the rate of 20 tons 
per acre gave the highest yields of the
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single fertilizer materials used, while 
a combination of manure and super
phosphate resulted in the highest yields 
on the two soils tested. A 4-16-14 
fertilizer applied at the rate of 1,000 
pounds per acre was next in yield to 
treatment which received manure. Be
cause it is often impossible for the to
mato grower to obtain adequate 
amounts of manure, the author sug
gests a complete fertilizer approximat
ing a 1-3-2 ratio produces most satis
factory yields, which is in line with 
the recommendations of many other 
experiment stations.

Laboratory tests indicated that the 
use of unbalanced fertilizer, such as 
manure, nitrogen, or potash alone, 
produces fruit of slightly lower qual
ity when canned. The bulletin con
cludes that a complete fertilizer treat
ment that produced high yields also 
resulted in tomato fruit of good 
quality.

"Fertilizer and Fertilizer Material,” Dept, o f  
Agr. and Industries, Montgomery, Ala., Dept. 
Bui. 29, Fiscal Yr. 1934-35, R. J. Goode, 
Commissioner.

"Fertilizing Fruit Trees with Nitrogen,” 
Agr. Exp. Sta., Columbia, Mo., Bui. 363, 
Apr. 1936, A. E. Murneek.

"Analyses o f  Commercial Fertilizers, Fer
tilizer Supplies, and Home Mixtures fo r  
1935,” Agr. Exp. Sta., New Brunswick, N. 
J., Bui. 597, Nov. 1935, Charles S. Cat heart.

"Analyses o f  Commercial Fertilizers and 
Ground Bone; Analyses o f  Agricultural Lime, 
1935,” Agr. Exp. Sta., New Brunswick, N. 
J., Bui. 600, Dec. 1935, Charles S. Cathcart.

"Onion Fertilizer Experiments,” Agr. Exp. 
Sta., State College, N. Mex., Bui. 233, Dec. 
1935, A. B. Fite.

"Official Report on Feed Stuffs, Commer
cial Fertilizers, and Agricultural Lime and 
Limestone— 1935,” State Dept, o f  Agr., Co
lumbus, Ohio, Bert V. Leas.

"Commercial Fertilizers— 1936,” Wis. Dept, 
o f  Agr. and Markets, Madison, Wis., Bui. 172, 
Apr. 1936, W. B. Griem.

Soils
California Agricultural Experiment 

Station Bulletin 599, "A  rating of 
California Soils,” contains systematic 
ratings of each soil type found in each 
of 59 soil-survey areas in California, in 
accordance with the Storie index 
method of soil evaluation, by Walter

W. Weir and R. Earl Storie. The in
genious method of rating these soils 
consists of a numerical expression of 
the relative agricultural value of the 
various soils on the basis of character 
of the profile, surface texture, and 
conditions that modify the agricul
tural uses of the soils. Numerical 
values assigned to the factors are 
given in percentages of what may be 
considered as "ideal” or "most ideal.” 
Numerous tables depicting composite 
ratings of soil types and phases of the 
different areas show the grouping of 
soils, i. e., Grade 1 refers to rating of 
80-100 which includes "excellent 
soils”— above the average; Grade 2, 
"good soils”—usually suitable for 
most crops of the region; and so on to 
Grade 6, which is the index rating less 
than 10, designated as "non-agricul- 
tural areas” such as rough, mountain
ous land, scabland, and tidal marsh. 
A brief description of each area is 
given for the major soil series by 
groups. The descriptions also name 
the principal crops of the area. "The 
tables and descriptions contained in 
this bulletin,” the authors state, "are 
designed particularly for use in con
nection with corresponding soil sur
veys.” Soil maps accompany the 
bulletin.

"The Solubility o f  Applied Nutrients in 
Muck Soils and the Composition and Quality 
o f  Certain Muck Crops as Influenced by Soil 
Reaction Changes and Moisture Conditions,” 
Agr. Exp. Sta., East Lansing, Mich., Tech. 
Bui. 147, Dec. 1935, W. S. Ligon.

"Liming Lawn Soils,” Agr. Exp. Sta., New 
Brunswick, N. J ., Cir. 362, Jan. 1936, 
Howard B. Sprague.

"Revised Nomenclature o f  Soil Type Names 
Used in Ohio Soil Surveys,” Agr. Exp. Sta., 
Wooster, Ohio, Sp. Cir. 47, 1936, G. W. Con- 
rey and E. M. Burrage.

"Graphic Summary o f  Agriculture and 
Land Use in O regon” Agr. Exp. Sta., Cor
vallis, Oreg., Sta. Cir. 114, Dec. 1935, H. D. 
Scudder and E. B. Hurd.

"Muck-soil Management and Crop-produc- 
tion Studies, Sanpete County Experimental 
Farm, 1927 to  1933, Inclusive,” Agr. Exp. 
Sta., Logan, Utah, Bui. 267, Feb. 1936, Le 
Moyne Wilson.

"Soil-management a n d  Crop-production 
Studies,” Agr. Exp. Sta., Logan, Utah, Bui. 
270, Feb. 1936. I. D. Zobeli.
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"Fertility Maintenance by  Rotation and 
Manure,” Agr. Exp. Sta., Logan, Utah, Bui. 
271, Mar. 1956, D. W. Pittman.

" The Chemical and Physical Properties o f  
Dry-land Soils and o f  Their Colloids,” U. S. 
D. A., Washington, D. C ., Tech. Bui. 5 02, 
Dec. 1955, Irvin C. Brown and Horace G. 
Byers.

"Soil Survey o f  Ohio and Switzerland 
Counties, Indiana,” U. S. D. A., Washington,
D. C., Series 1930, No. 37, B. H. H endrick
son, T. M. Bushnell, H. P. Ulrich, and D. R. 
Kunkel.

"Soil Survey o f  Greene County, Mississippi,” 
U. S. D. A., Washington, D. C., Series 1932, 
No. 5, J. W. Moon and S. Rankin Bacon.

Crops

Growers of asparagus in Texas will 
profit materially from Texas Agricul
tural Extension Service Circular C-82, 
"Growing Asparagus,” by J . F. Ros- 
borough. It is declared that aspara
gus is well adapted to Texas climate 
because it will stand heat. Neither 
drouth, high water, nor rather large 
amounts of alkali affect the crop se
riously. Plantings in the winter 
months are satisfactory where there is 
no danger of freezing the roots, al
though spring plantings are recom
mended. Asparagus will grow on 
practically any type of soil, but pre
fers a sandy or sandy loam soil, the 
author states. Many helpful sugges
tions pertaining to proper planting are 
given. Where utmost care in prepar
ing the bed for planting is taken, the 
crop will normally remain on the soil 
for 10 to 20 years. An application of 
500 pounds of a fertilizer analyzing
6-10-7 per acre at the close of the 
cutting season is said to be an excel
lent treatment. Several satisfactory 
varieties for Texas are listed. Help
ing hints on harvesting are explained, 
as are requisites for growing fall as
paragus and methods to control insects 
and disease.

"Grape Growing in Colorado,” Agr. Exp. 
Sta., Fort Collins, Colo., Bui. 424, Feb. 1936, 
George Beach.

"A Study o f  Some Abnormalities Occurring 
in Certain Potato Varieties in Colorado,” Agr. 
Exp. Sta., Fort Collins, Colo., Tech. Bui. 16, 
Mar. 1936, Rudolph Daniel Anderson.

",Report o f  the Director fo r  the Year End
ing June 30, 193J ,” Agr. Exp. Sta., Storrs,

Conn., Bui. 207, Nov. 1955, William L. Slate, 
Director.

"Lawn Management,” Agr. Exp. Sta., New  
Haven, Conn., Cir. 113, Apr. 1936, M. F. 
Morgan, E. M. Stoddard, and R. B. Friend.

"4-H  Corn Club Manual,” Agr. Exp. Sta., 
Lafayette, Ind., Ext. Bui. 15 7 (Third Revised 
Edition) ,  Jan. 1956, A. T. W iancko and W. 
R. Amick.

"Irish Potato Investigations,” Agr. Exp. Sta., 
New Orleans, La., Bui. 272, Jan. 1956, Julian 
C. Miller and W. D. Kimbrough.

"Annual R eport o f  Maine Extension Ser
vice fo r  Year Ending June 30, 1933,” Agr. 
Ext. Serv., Orono, Maine, Ext. Bui. 217, Dec.
1955, Arthur L. Deering, Director. 

"Wormseed Oil Production,” Agr. Exp.
Sta., College Park, Md., Bui. 384, Ju ly  1955,
G. S. Weiland, L. B. Broughton, and J .  E. 
Metzger.

"Hardy Shrubs fo r  Landscape Planting in 
Michigan,” Michigan State Col., East Lansing, 
Mich., Ext. Bui. 132, Rev. Nov. 1955, C. P. 
Halligan.

"Tomato Growing in Michigan,” Michigan 
State Col., East Lansing, Mich., Ext. Bui. 136, 
Feb. 1936, H . L. Seaton.

"Muskmelon Reminders,” Michigan State 
Col., East Lansing, Mich., Ext. Bui. 137, Mar. 
195 6.

"Tim ely Tom ato Topics,” Michigan State 
Col., East Lansing, Mich., Ext. Bui. 138, Mar.
1956.

"T he Quarterly Bulletin,” Agr. Exp. Sta., 
East Lansing, Micb., Vol. 18, No. 3, Feb. 
1956.

"Thatcher Wheat,” Agr. Exp. Sta., Univer
sity Farm, St. Paul, Minn., Bui. 525, Jan. 
1936, H. K. Hayes, E. R. Ausemus, E. C. 
Stakman, C. H . Bailey, H. K. Wilson, R. H. 
Bamberg, M. C. Markley, R. F. Crim, and 
M. N. Levine.

"H eart R ot o f  Balsam Fir in the Lake 
States, with Special Reference to Forest Man
agement,” Agr. Exp. Sta., University Farm, 
St. Paul, Minn., Tech. Bui. 110, Sept. 1955, 
Frank Kaufert.

"Vegetable Gardening,” Univ. o f  Minn., 
University Farm, St. Paul, Minn., Sp. Bui. 
174, Mar. 1936, A. E. Hutchins.

"Culinary Herbs,” Univ. o f  Minn., Cir. 34, 
Mar. 1936, A. E. Hutchins and L. Sando.

"Better Practices in Oat Production,” Agr. 
Ext. Serv., Columbia, Mo., Leaf. 55, Feb. 
1936, Ide P. Trotter.

"Rape fo r  Pasture; Oats and Canada Field 
Peas fo r  Hay,” Agr. Ext. Serv., Columbia, 
Mo., Leaf. 56, Feb. 1936, Ide P. Trotter.

"Seeding Meadows and Pastures,” Agr. Ext. 
Serv., Columbia, Mo., Cir. 555, Feb. 1936,
C. A. Helm.

"Forty-ninth Annual Report,” Agr. Exp. 
Sta., Lincoln, N ebr., W. W. Burr, Director.

"Grape Growing in New Hampshire,” Univ. 
o f  N. H ., Durham, N. H ., Ext. Cir. 173, 
Dec. 1955, L. P. Latimer.
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"Lawns, Their Building and Maintenance,” 
Univ. o f  N. H ., Durham, N . H ., Ext. Cir. 
177, Jan. 1936, Ford S. Prince.

nPlanning the Garden,” Univ. o f  N. H., 
Durham, N . H ., Ext. Cir. 180, Feb. 1936, 
J .  R. Hepler.

" Twentieth Annual Report o f  the New  
Jersey State Department o f  Agriculture, Ju ly  
1, 1934 to June 30, 193 J ,  State Dept, o f  Agr., 
Trenton, N. J ., William B. Duryee, Secretary.

"Soil, Field-crop, Pasture, and Vegetable- 
crop Management fo r  Delaware County, New  
Y ork,” Cornell Univ. Agr. Exp. Sta., Ithaca, 
N. Y ., Bui. 639, Nov. 1933, A. F. Gustafson,
D. B. Johns tone-Wallace, F. O. Underwood, 
C. S. Pearson, and F. B. Howe.

",Fifty-fourth  Annual Report, 1934-1933,” 
Agr. Exp. Sta., Wooster, Ohio, Bui. 361, Jan. 
1936, C. G. Williams, Director.

"Iodine Content o f  Oklahoma Vegetables,” 
Agr. Exp. Sta., Stillwater, Okla., Bui. 229, 
Nov. 1933, V. G. Heller, Maurine Jones, and 
Lee Pursell.

"Department o f  Agriculture Bulletin,” State 
Dept, o f  Agr., Salem, Ore., No. 32, Apr. 1936.

"The Cotton Contest— 1933— fo r  Better 
Yield and Staple Value,”  Clemson Agr. Col., 
Clemson, S. C ., Cir. 146, Feb. 1936, R. W. 
Hamilton and B. E. G. Prichard.

L-6, "Important Steps in Growing Cotton,” 
L-7, "Important Steps in Growing Corn,” 
L -8, "Important Steps in Growing Grain 
Sorghums” and L-10, "Important Steps in 
Growing Sweet Clover,”  A and M College, 
College Station, Texas, E. A. Miller.

"Irish Potato Production,” Agr. Ext. Serv., 
College Station, Texas, V-83, 1936, R. R. 
Reppert.

"Watermelon Growing,” Agr. Ext. Serv., 
College Station, Texas, C-87, 1936, R. R. 
Reppert.

"Alfalfa Seed Investigations and Other Crop 
Varietal Studies, Millard County, Utah, 1929 
to  1933 Inclusive,” Agr. Exp. Sta., Logan, 
Utah, Bui. 268, Feb. 1936, George Whornham.

"Dark-fired Tobacco,” A and M College, 
Blacksburg, Va., Bui. 139, Dec. 1933, W. H. 
Byrne and B. G. Anderson.

"Flue-cured Tobacco,” A and M College, 
Blacksburg, Va., Bui. 138, Dec. 1933, W. H. 
Byrne and T. L. Copley.

"Department o f  Agriculture-lmmigration o f  
Virginia,”  Richmond, Va., Bui. 336, Apr. 
1936, and Bui. 337, May 1936.

"Growing Alfalfa in West Virginia,” Col. 
o f  Agr., Morgantown, W. Va., Cir. 312, Feb. 
1936, R. J .  Friant and R. J . Garber.

"Vine-mesquite fo r  Erosion Control on 
Southwestern Ranges,”  U. S. D. A., Wash
ington, D. C., Leaf. 114, Barnard A. Hen
dricks.

"List o f  Bulletins o f  the Agricultural Ex
periment Stations fo r  the Calendar Years 1933 
and 1934,” 17. S. D. A., Washington, D. C., 
Misc. Pub. 232, Catherine E. Pennington.

Economics

"A n economic Study of the Po
tato Enterprise in Michigan” is the 
title of a recent publication (Sp. Bul
letin No. 267, by P. F. Aylesworth of 
the Department of Farm Management 
of Michigan State College. The study 
should attract wide attention in view 
of the importance of the crop in the 
state and the high ranking position of 
Michigan in the potato industry. From 
1925 to 1934 Michigan had an aver
age of 246,400 acres in potatoes and 
produced about 24,000,000 bushels.

There has been no trend in potato 
production in the United States, how
ever, production has fluctuated widely. 
During years of comparatively stable 
commodity prices, potato prices varied 
inversely with production. Potatoes 
do not enter into international trade 
to any extent, and there is no carry
over into the next crop year. The de
mand for potatoes does not change 
greatly from year to year, therefore 
small crops consistently return higher 
gross income to farmers than large 
crops.

One of the most significant aspects 
of the potato price situation is the 
tendency for prices to be higher at 
the end of the marketing season when 
the crop is small and to follow the op
posite course in large crop years.

Records were secured from the 
eastern, western and northern areas 
of the state and from table stock pro
ducers and certified seed producers. 
It  was found that the table stock pro
ducers had a total production cost of 
$43.22 per acre, a yield of 126 bushels, 
and a cost per bushel of 34 cents for 
field run potatoes at the farm. The 
yield varied from 24 to 381 bushels. 
The cost per acre varied from $19.48 
to $134.55.

The average cost per acre for the 
certified seed growers was $82.81, the 
yield 241 bushels, and the cost per 
bushel 34 cents for field run potatoes 
at the farm. The range was from 
$29.38 to $154.96 per acre for costs 
and 75 to 615 bushels for yield.
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Factors of efficiency which the pro
ducers are able to control are: fall 
plowing when land is not subject to 
erosion, early planting, the use of 
good quality seed in sufficient quan
tity, seed treatment, proper use of fer
tilizers, use of barnyard and green 
manure, efficient use of power and 
labor, and thorough methods of 
culture.

"Agricultural Planning,” Agr. Ext. Serv., 
Manhattan, Kans., Cir. 121, Nov. 1935, B. 
W. W right, Vance M. Rucker, J. A. Hodges,, 
and C. R. Jaccard.

"Land Economic Survey, H ubbard County, 
Minnesota,” Agr. Exp. Sta., University Farm, 
St. Paul, Minn., Bui. 317, Mar. 1935.

"Farm Prices o f  Cotton Related to Its
Grade and Staple Length in the United States,
Seasons 1928-29 to  1932-33,” U. S. D. A.,
Washington, D. C., Tech. Bui. 493, Jan. 1936, 
L. D. H owell and John  S. Burgess, Jr.

One Plowing of Potatoes 
Enough, Except for Weeds

IF WEED control in potatoes is not 
a major problem, the extra work of 

more than one good, deep cultivation 
probably will not pay. In a 3-year 
test by the United States Department 
of Agriculture at Presque Isle, Maine, 
one-cultivation p o t a t o e s  yielded 
slightly more on the average than 
potatoes cultivated five times.

In both cases there was a light cul
tivation 2 weeks after the potatoes 
were planted and before they were up. 
The. one-cultivation potatoes were 
well ridged. The potatoes cultivated 
five times were ridged moderately. 
Both plots were hand-hoed once to kill 
weeds.

When cultivation is necessary to 
control weeds, it should be shallow. 
Deep cultivation prunes the potato 
roots and the freshly-tilled soil loses 
moisture. These cultivation experi
ments were on fall-plowed sod land 
fitted in the spring for a good seed 
bed.

Up to 10 or 15 years ago, farmers 
and crop specialists believed that row 
crop tillage aerated the soil, conserved 
moisture, increased availability of 
plant food in the soil and suppressed 
weed growth. Other studies besides 
those on potatoes indicate the fallacy 
of some of the supposed benefits from 
frequent tillage.

Pasture Use Cuts Feed 
Costs on Cotton Farms

THE cotton farmer who makes the 
greatest possible use of good pas

ture in keeping his mules, feeds about 
one-third less hay, as well as less grain, 
per animal than is eaten by the aver
age cotton-farm mule, on the basis of 
a survey by the United States Depart
ment of Agriculture on 161 Arkansas

and Mississippi Delta plantations. Feed 
costs for work animals can be lowered 
in many sections by more use of im
proved pastures, say Department men.

In addition, pasture improves and 
saves from erosion land retired from 
clean cultivated crops for soil con
servation purposes.
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The average work mule on the 
plantations studied by the Department, 
in cooperation with the Arkansas and 
Mississippi experiment stations, eats 
about 6,000 pounds of hay and about
3,000 pounds of grain a year. He 
works the equivalent of one hundred 
and twelve 10-hour days each year, 
most of which is during the grazing 
season of about 224 days. Some 
farmers extend this grazing season 
with winter-growing forage.

On the days on which the average

cotton plantation mule is NOT work
ing he generally should be on pasture 
and usually could be. As a matter of 
fact he is pastured only about 34 days 
a year. If he were pastured on the 
days when he is not used as well as at 
night during the working season, it is 
estimated that one-third the hay and 
forage now fed during a year— as well 
as much grain—would be saved. On 
many plantations this would be cash 
saving, because most of the hay and 
grain fed is bought and shipped in 
from other States.

The Role of Potassium in Plant Nutrition
(From page 8)

eluded here was made on the S. D. Deschutes Valley, Oregon, indicates
Mustard place near Powell Butte, Ore- that potash can be used on staple field
gon, in the Deschutes region, giving crops in the Deschutes section when 
further indication that the economic crop prices are good. The soils there
rate of potash application for potatoes respond to sulfate so that the sulfur
was nearer 80 pounds per acre than 160. in sulfate of potash has some value on 

A summary of fertilizer trials in the that soil.

T a b l e  II. M i n t  Y i e l d  a n d  O i l  C o n t e n t  w i t h  D i f f e r e n t  T r e a t m e n t s
(The Hayes Ranch, 1929)

Treatment
Lbs./Rod 
raw green

Lbs./Ac. 
green

Oil per cent 
in

green mint
Oil per 

acre, lbs.
None .............................................. . . .  20 20,000 .289 57.8
KC1 and Manure............................ . .  24 24,000 .293 70.3
KC1 and NaNOs............................... . . 2 4 24,000 .311 74.7
Complete (N-P-K) .................... . . .  23 23,000 .235 54.1
KC1 ................................................... . .  23 23,000 .287 65.1
None .............................................. . . .  21 21,000 .280 58.8
K2SO4 and Magnesium Limestone . . . 2 8 28,000 .328 91.9
KsSO« ............................................ . . . 2 9 29,000 .253 73.4
Inoculated with upland soil........ . . .  28.5 28,500

T a b l e  III. M i n t  F e r t i l i z e r  E x p e r i m e n t  
(The Herrold Ranch, 1932)

Ulsters as
Ref. menthol

Oil c.c. Fresh hay index Optional ester by Total
per 10 lbs. 1 sq. rod, Sp. gr. at 20° C. rota at sapon., menthol

Treatment hay lbs. 25° C. Abbe 25° C. per cent per cent
None........................ . 2.4 16 .9050 1.4642 —25.0° 6.88 53.12
KC1.......................... . 2.35 92 .9040 1.4838 —32.25 6.66 58.39
KC1 and KzSOi___ . 2.20 96 .9065 1.4645 —29.7 7.94 55.08
KC1 and Manure..... 2.85 58 .9050 1.4642 —30.7 8.16 56.70
EC1, Manure, Lime .. 4.45 136 .9040 1.4641 —34.0 8.18 58.58
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The placement of potash fertilizer 
with deep-rooted crops may be a fac
tor in its effectiveness. Certain north
ern California soils that are high in 
calcium and have been employed in 
the growing of nuts and stone fruits 
show high fixing-power for potassic 
salts. Deeper application under such 
a condition is reported to be helpful.

Lysimeter data indicate that from 
40 (Oregon) to approximately 100 
pounds (New York) of potash may 
be leached from an acre of soil in a 
year. A 4-ton crop of alfalfa may 
remove 96 pounds of potassium; 4 
tons of clover will remove 120 
pounds; 15 tons of corn fodder, 120

pounds; 10 tons of sugar beets, 157 
pounds.

Barnyard manure supplies about 8 
pounds of potash per ton. Sulfate and 
chloride of potash each contain 850 
pounds or more of potassium per ton. 
Wood ashes may contain 100 pounds 
of potash per ton. Full returns from 
potassic fertilizers are usually realized 
only when an adequate supply of ni
trate nitrogen is present to accom
pany potassium ion into the plant. 
Crop rotation with legumes such as 
clover helps supply the nitrogen 
needed and its growth and decomposi
tion, and helps in making soil potas
sium available.

Meet Our Old Friend Timothy
(From page 22)

timothy practically equal to clover in 
feeding value.

There is also a direct relation be
tween the feeding value of the hay 
and the fertility of the soil on which 
timothy is grown. A soil well stocked 
with available nitrogen and other min
eral elements not only produces more 
hay but hay of higher feeding value.

The importance of having an abun
dance of nitrogen present during the

in fertilized and unfertilized hay may 
well be illustrated by data from our 
hay project already cited. The first 
year these plots were cut at different 
dates, no fertilizer was used. The fol
lowing spring they were top-dressed 
with 240 pounds of calcium nitrate 
per acre. The percentage of protein 
at the different dates for the two sea
sons are given in the following sum
mary:

/-----------------P er cent protein in timothy-----------------\
Date cut 1930, not top-dressed 1931, top-dressed

June 1 0   10.01 11.77
“ 20  ..............................................  8 .03 9.01
“ 30 ..............................................  6 .65 7.28

Ju ly  1 0  ..............................................  5 .60 6.38
“ 2 0  ..............................................  5 .09 5.92
“ 3 0 ..............................................  4 .74 5.83

growing season is of paramount im
portance, since this element causes 
greater stimulation to growth under 
most situations than does any other 
element. A short rotation, frequent 
manuring, and the utilization of crop 
residues to maintain the organic mat
ter supply are of great help in promot
ing good yields with high protein con
tent.

The relation between protein value

Even though the data are for differ
ent years, the variations in protein at 
the different dates are so striking and 
conclusive as to leave no doubt about 
the effect of available nitrogen on the 
analysis of the crop. We might cite 
other data to prove this point, but the 
figures we have obtained all lead us to 
the same conclusion. Inasmuch as 
protein must be purchased in our 
Northeastern agriculture, it seems ad
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visable to keep grass yields at a high 
level in order to raise the feeding 
quality of the hay and reduce cash 
expenses.

There is some question about what 
fertilizer should be used on timothy 
hay to give the largest yields with 
greatest economy. There appear to 
be some situations where nitrogen 
alone gives the greatest economy. 
Where the soil is high in minerals and 
the organic supply plentiful, this is 
likely to prove true. On the other 
hand, there are soils where potash is 
practically as necessary as nitrogen for 
grass stimulation, judging by certain 
results we have secured on pasture 
sods from some o f . our experimental 
work.

Data on the kind of fertilizer to use 
are now accumulating in an experi
ment at Durham, in which different 
nitrogen carriers are compared along 
with an equal quantity of nitrogen in 
complete fertilizers. The results to 
date for this test are here given:

One "square yard" of timothy, that on the left 
fertilized with 400 pounds of 12-4-4, that on 

the right unfertilized.

This would hold true for other min-

Yield cured hay, Per cent increase
Treatment lbs. per acre over check

200 lbs. nitrate of soda.........................................  2,595 31
400 lbs. 8-6-6 ............................................... 3,046 54
400 lbs. 8-6-6 (all water soluble)  3,800 92
Nothing (check plots)..........................................  1,979

The land was seeded identically, 
plots being laid out afterward and 
top-dressed annually. These data in
dicate not only good stimulation from 
nitrogen, but from the other ele
ments as well. So far, the response on 
this grass land appears to indicate a 
greater stimulation from top-dressing 
with water soluble materials. They 
also seem to prove the need for ele
ments other than nitrogen.

Lime, likewise, is necessary to stim
ulate timothy yields where the pH of 
the soil falls much below 5.6. We 
have secured paying returns for a 
two-ton application on land with a 
pH 5.2. While we have not been able 
to check on the feeding value of the 
hay grown on limed land, it would 
seem that the calcium from the lime 
might in itself be a valuable factor.

erals, especially phosphorus, where 
used.

Making timothy hay as valuable as 
clover requires certain changes in 
farming practice. Chief amongst 
these are earlier cutting, annual top- 
dressing, and maintaining the fertility 
of the soil at a high level with fer
tilizers, lime, manure, and reasonably 
short rotations. Farmers who do not 
believe this might well give it a trial. 
Others who are skeptical might look 
into the experimental data having to 
do with feeding trials.

While this is not an argument 
against seeding legumes for hay, a 
practice that is well established, it does 
provide a way whereby all the hay 
that is now grown on our Northeast
ern dairy farms will have the max
imum feeding value.
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Keeping Up-to-Date W ith Potatoes
(From page 10)

county near Antigo, farmers Felix 
Zeloski, Prosser Bros., and Joe Igl and 
Sons raise from 150 to 500 acres of 
potatoes every year on their farms. 
They apply from 500 to 1,000 pounds 
of a 3-12-12 or a 3-9-18 fertilizer 
per acre.

On heavier soils in the more humid 
areas, Milward and Brann point out 
that practically all the fertilizer is 
drilled along the row at planting by 
means of a fertilizer attachment to 
the planter. The fertilizer is fed in 
an even flow along each side of the 
row and mixed with the soil on a level 
with or slightly below the seed tuber. 
These improved attachments place the 
fertilizer where it is most readily avail
able to the roots and where it avoids 
direct contact with the seed tuber. 
Fertilizers should never be deposited 
in contact with or directly over the 
seed tubers, these men say.

Milward and Brann found that the 
rate of application of complete fer
tilizer where growing conditions are

favorable ranges from 600 to 1,000 
pounds per acre. On the lighter sandy 
soils, in regions where moisture is likely 
to be deficient, not more than 500 
pounds per acre are considered safe.

Where potatoes are planted by hand 
in check rows, it is also possible to 
apply fertilizer along the row with 
cultivators equipped with fertilizer at
tachment. These machines deliver the 
fertilizer on each side of the row just 
behind the tip of the inside shovel. 
The first application can be made 
when the field is blind-cultivated. A 
second may be made during the early 
cultivation period. Growers on sandy 
soils who use machine planters, but 
do not desire to fertilize heavily at 
planting time, may apply part of the 
fertilizer during the cultivation period 
by the above method.

The broadcasting of fertilizers di
rectly to potato land is not generally 
recommended by Milward and Brann, 
but is done occasionally where potash 
and phosphate are used.

Prune Die-back
(From page 19)

too low, it has been possible to prevent 
serious Die-back injury by preventing 
over-cropping by more severe prun
ing. The heavy yields in these Die- 
back areas compared to other prune 
districts have been definitely traced 
to the greater percentage of flowers 
which set and develop into fruits.

Another interesting field observa
tion is the lack of marked symptoms 
on other fruit trees growing in these 
soils in which prune trees fail. 
Peaches and almonds are widely 
planted, yet exhibit no definite signs 
of injury. However, when almond or 
peach trees are grafted to primes and 
these subsequently come into bearing,

symptoms of Die-back become mani
fest. The trouble is distinctly a 
nutritional trouble of the prune tree.

Many trials with other fertilizer 
salts and such soil amendments as 
lime, iron sulphate, sulphur, applica
tions of barnyard manures, and other 
organic materials have been made, but 
any beneficial effect has been distinctly 
limited to those materials containing 
potassium.

In order to be doubly certain that 
the Die-back symptoms were due to a 
soil condition, a 7-year-old prune tree 
with a Die-back history was boxed in 
the orchard, moved 100 miles to the
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Experiment Station at Davis, and re
planted in a better soil. The tree has 
continued to improve and exhibits no 
symptoms of scorch.

Professor D. R. Hoagland, of the 
Plant Nutrition Division, has inde
pendently demonstrated that potas
sium corrects the scorching of prime 
trees growing in these soils with tank 
experiments. Soil was removed from 
the field from Die-back orchards and 
placed in large containers. Prune 
trees were planted, scorch symptoms 
became evident, and were corrected 
by potassium additions to the soil. 
There is, therefore, much evidence 
that Die-back of prune trees is a pot
ash deficiency, and yet the case is not 
closed. The failure to secure com
plete recovery in the field by applica

tions of potassium salts is still a 
challenge.

The heavy bearing of the trees may 
be the explanation in the experiments 
to date. Heavy cropping may result 
in a weakened root system deficient in 
carbohydrates and lacking sufficient 
energy to extend and avail itself of 
the potassium added.

The investigation is being con
tinued. The original experimental 
orchard shown in Figure 2 has been 
replanted and some of the trees are 
receiving potassium fertilizers from 
the time of planting long before any 
injury may become apparent. Whether 
this and other early treatments will 
give us the complete solution can only 
be answered at some future day by 
these prune trees.

The Inquiring Mind
(From page 16)

in 1934. During that one rain one 
farm on those fertile slopes lost 500 
tons of top-soil per acre. An acre-inch 
can be computed as weighing 167 
tons, so this farm lost nearly 3 inches 
of its top-soil in one rain! It is 
bewildering and terrifying how fast 
soil goes out once erosion gets really 
accelerated. Consider the San Simon 
wash in Arizona. Plowed out in 1889 
as a little ditch, it got going strong 
by 1900, and today that wash is 75 
miles long, and as much as 400 feet 
wide and 30 feet deep in places. Be
sides that, about a quarter-mile strip 
of soil along both sides of the wash 
has been ruined.

In 1929 soil surveyors had just 
finished a detailed survey of the Rio 
Grande of New Mexico and Arizona. 
A very heavy rain threw the Gila 
River into a flood that destroyed 
towns, lives, and property and inun
dated a stretch of country 40 miles 
long and 2 miles wide. The deposit 
of clay from that one flood was 14

inches deep over a large part of this 
region of 80 square miles. The soil 
surveyors had to start all over again. 
Types which had been mapped as 
Anthony sandy loam had to be re
mapped as Gila clay, and in some 
cases where there had been clay before, 
there was a deposit of 7 feet of sand, 
all from one flood.

Eight miles west of Lumpkin, Ga., 
is the largest man-made gully in the 
world. This chasm is 200 feet deep. 
And how do you suppose it started? 
It started from the drip from the roof 
of a barn 50 years ago! Since then 
it has swallowed the barn, a school- 
house, a tenant house, and a graveyard 
with 50 graves. In addition to this 
huge gulch there are thousands of 
others nearly as large, with the result 
that 70,000 acres of the best farm 
land in the region have been destroyed 
in one county.

We could go on and on, quoting an 
almost endless list of instances similar 
to those mentioned, but space does not
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permit. From these statements it can 
be seen, however, that the problem of 
erosion is not only one of extreme 
gravity, but a problem the nation has 
taken very little interest in. At the 
present time numerous areas which are 
entirely too steep and erosive for safe 
tillage, even with the best protective 
measures we know, are being culti
vated throughout our farming re
gions. These, of course, should be 
used only for pasture or for trees. 
Vast areas of eroding lands, which 
could be given efficient protection 
with cheaply constructed field ter
races or contour embankments, are in 
cultivation. This implement of soil 
conservation is now being extensively 
used in parts of the southern states. 
In 1927, 494,000 acres were terraced 
in Texas alone, and a drive is on to 
largely increase the yearly program. 
The farmers there have been shown 
what terracing means in saving fertile 
soil and in storing moisture in the 
ground for subsequent crop use.

Not a New Idea

Field terraces have been in use in 
parts of the older southeastern states 
for 75 years and, when properly con
structed, have saved a great deal of 
land. At the Spur Erosion and Water 
Conservation Station in western Texas 
the yields of cotton have been greatly 
increased by the use of terraces. With 
level terraces all the rainwater was 
held in the fields in 1927 and 1928 on 
slopes ranging from 4 to 5 per cent, 
and with it, of course, all the soil that 
would have been washed away on 
unprotected areas. The yield of 
alfalfa also was largely increased. 
Terracing has been emphasized as a 
means for saving soil and water be
cause these structures are efficient for 
many kinds of land, and also because 
they can often be cultivated over 
about as easily as any other part of 
the field.

Under the direction of Hugh Ben
nett the work is now going on in 
practically every part of the country.

And in his tireless way he is experi
menting, making speaking trips, try
ing new methods, teaching his efficient 
helpers the best known methods of 
preventing erosion, saving thousands 
of acres of land that would soon be 
worthless— going on and on in the 
work that he has loved since he was 
that little boy with the mule in North 
Carolina. A great deal remains to be 
done. There must be employed, as a 
matter of course, various types of 
dams and flumes to check the expan
sion of various types of gullies. 
Grazing must be regulated on the 
ranges and in the pastures. Trees and 
grass must be resorted to in order to 
save the steeper slopes. Certain vines, 
grasses, and trees will be needed to 
save the steeper slopes. Even chemi
cals will be used in some cases. There 
is still a great need for improved ter
racing implements. And there is vast 
need, too, to obtain fundamental data 
relating to the physical processes in
volved in erosion, and about which so 
little has previously been done— for 
instance, why some soils erode faster 
than others, why a terrace that func
tions admirably in one place fails in 
another with the same slope and rain
fall, why vast areas of formerly culti
vated land are now lying idle. We 
need additional information relating to 
the connection between eroding lands 
and floods.

Hat on—Ready to Go

The task of putting chains on the 
evils of soil erosion on a large scale 
is a mammoth undertaking. It  is 
taxing the best efforts of Hugh Ben
nett, even with the widespread co
operation of soil scientists, practical 
agriculturists, extension agencies of 
the nation, bankers who are insisting 
on erosion control work before they 
will make farm loans, merchants who 
have suffered losses of income because 
of unproductive lands, railroads which 
have lost traffic— and in many in
stances have lost their roadbeds—  
because of the ravages of nature. The
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program should have started years and 
years ago, and we all certainly are 
indebted to Hugh Bennett for his 
untiring efforts to ge£ the program 
under way, and for his mammoth at
tack on the forces that have done so 
much damage.

And now to return for a minute to 
the man who is in back of all this soil 
control work. Wellington Brink, 
writing in the January 1936 number 
of Holland’s Magazine, says of Hugh 
Bennett, ' ‘They didn’t give him much 
time to rest on his laurels or become 
acquainted with his wife, his son, and 
his daughter. Bennett had a set of 
golf clubs once, and he broke them 
all. He goes hunting, and the birds, 
he says, are usually safe. He gets his 
excitement as he goes along, whether 
it be buying parched beetles at 5 cents 
a bag on a village street in Ecuador, 
as one would buy peanuts in Birming
ham or Atlanta, or watching a duel 
between a hairy tarantula and the 
caballo de diablo in Cuba.

"His vision has ample outlet. As 
I write this, 40,000,000 acres on 40 
great watersheds are being used to 
demonstrate approved methods of 
erosion control, involving engineering, 
forestry, contour planting, restoration 
of native vegetation, and a great deal 
else. Men have been sent to foreign 
lands to bring back plants of promise 
for barren areas. A natural leader, 
organizer, a blazer of trails, Bennett 
has his work cut out for him for the 
next decade or so. It is up to him to 
shut the vault door, to find a way to 
prevent continued staggering theft of 
the nation’s basic wealth— the wealth 
on which the whole future prosperity 
of our people depends.”

So we take leave of Hugh Ham
mond Bennett— the epicure, the Caro
lina mountain boy, the world traveller, 
the worker—and we show him to you 
with his hat on, ready to go anywhere 
at any time to further his great work 
of Soil Erosion Control.

Potash & Cotton W ilt in 
Central & North Mississippi

(Front page 13)
1928 to 1930. The average wilt in
fection on the check plat which re
ceived no fertilizer whatsoever over 
the 3-year period amounted to 26.28 
per cent. That on the plat receiving 
nitrate and phosphate but no potash 
was still higher, averaging 31.67 per 
cent for the three years. This ten
dency to increased susceptibility over 
the checks of the plants receiving an 
unbalanced fertilizer, from which the 
element lacking was potash, was most 
evident in 1928, when the former plat 
showed 60 per cent infection at the

end of the season as compared with 
40 per cent for the check.

Splitting up Table I into sections 
on the basis of the fertilizer element 
in which a variation in amount used 
occurred, brings out the results se
cured much more clearly than does 
Table I taken as a whole. Table I 
Section A presents an analysis of the 
effect of varying amounts of potash 
on wilt infection and yield. It will 
be observed that, with an increase in 
potash from 0 to 8 per cent, the pro
portion of nitrogen and phosphorus

T a b l e  I Se c t i o n  A .  P o t a s h  A n a l y s i s

,----- Per cent Wilt Infection----- \ >—No. Lbs. Seed Cotton per Acre—»
Treatment 1928 1929 1930 3-yr. ave. 1928 1929 1930 3-yr. ave.
4-8-0 . . . 60.0 23.0 12.0 31.67 462.0 728.7 300.0 496.90
4-8-4 . . . 13.0 9.08 8.3 10.13 987.0 1,135.0 487.5 869.83
4-8-8 . . . 15.7 3.40 4.3 7.81 990.0 1,207.5 491.2 896.23
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T a b l e  I Se c t i o n  B. N i t r o g e n A n a l y s i s

r~ " Per cent Wilt Infection----- \ t—No. Lbs. Seed Cotton per Acre—»
Treatment 1928 1929 1930 3-yr. ave. 1928 1929 1930 3-yr. ave.
0-8-4 . . . 18.0 8.23 8.3 11.52 777.0 875.0 353.7 668.58
4-8-4 . . . 13.0 9.08 8.3 10.13 987.0 1,135.0 487.5 869.83
6-8-4 .. . 13.5 5.55 8.0 9.02 987.0 1,135.0 491.2 871.08
8-8-4 . . . 15.2 6.03 5.0 8.74 1,008.0 1,135.0 433.7 858.91

remaining constant at 4 and 8 per 
cent respectively, the average wilt in
fection was reduced from 31.67 per 
cent to 7.81 per cent. The yield was 
increased from 496.9 pounds of seed 
cotton per acre to 896.23 pounds, an 
increase of over 80 per cent.

Likewise, Table I Section B presents 
the results of variation in the nitrogen 
count. It will be observed that chang
ing the amount of nitrogen from 0 to 
8 per cent brought down wilt infec
tion only from 11.52 per cent to 8.74 
per cent, or less than 3 per cent, while

mixture through 600, 900, and 1,200 
pounds per acre, respectively. In
creasing the rate to 900 and to 1,200 
pounds did result in a slight decrease 
in amount of wilt infection, but it 
was scarcely large enough to be of 
significance, and the relatively small 
difference in yield would not render 
such increased application practicable.

Summarizing the results secured 
from this composite fertilizer analysis 
test with respect to wilt control, it 
will be observed that the average yield 
records for the 3-year period corre-

T a b l e  I Se c t i o n  C. P h o s p h o r u s A n a l y s i s

t Per cent Wilt Infection----- \ i—No. Lbs. Seed Cotton per Acre—*
Treatment 1928 1929 1930 3-yr. ave. 1928 1929 1930 3-yr. ave.
4-4-4 . . . 17.3 7.67 8.5 11.18 915.9 1,145.4 441.2 834.18
4-6-4 . . . 11.0 4.06 6.0 7.02 855.9 1,250.0 395.0 833.63
4-8-4 . . . 13.0 9.08 8.3 10.13 987.0 1,135.0 487.5 809.83
5-10-5 .. 8.3 4.43 10.0 7.57 1,082.0 1,322.5 512.5 9oo.G6

the yield was increased by only 28.46 
per cent.

No plats were included in the test 
in which phosphate was omitted en
tirely, but increasing the phosphorus 
from 4 to 10 per cent appeared to 
have relatively little influence on the 
amount of wilt infection. The effect 
on yield, as well, appeared to be rela
tively insignificant. These facts are 
brought out in Table I Section C.

In Table I Section D is presented 
an analysis of results secured by vary
ing the rate of application of a 4-8-4

sponded closely with the degree of 
wilt control secured, with the excep
tion of the plat which received nitro
gen and phosphorus but no potash. 
On this plat the wilt infection was 
higher than on. the check, though, on 
the other hand, the yield also was 
higher. This may be accounted for 
by the very marked increase in vigor 
and size of the plants on the former 
plat, due to the nitrogen and phos
phorus, which more than compensated 
for the increased wilt infection. 
These results would indicate, there-

T a b l e  I Se c t i o n  D. A n a l y s i s  o f  R a t e  o f  A p p l i c a t i o n  o f  a  4-8-4
/ Per cent Wilt Infection \

Treatment 1928 1929 1930 3-yr. ave.
i—No. Lbs. Seed Cotton per Acre—> 
1928 1929 1930 3-yr. ave.

600 lbs. 
4-8-4 . . . 13.0 9.08 8.3 10.13 987.0 1,135.0 487.5 869.83
900 lbs. 
4-8-4 . . . 15.0 4.97 6.7 8.89 1,063.9 1,291.2 482.5 945.86
1200 lbs. 
4-8-4 . . . 17.3 5.10 2.7 8.36 933.2 1,125.0 495.0 851.06
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T a b l e  II. E f f e c t  o f  P o t a s h  o n  C o t t o n  W i l t  a n d  Y i e l d  a t  E n t e r p r i s e ,

M iss., 1929
i Per cent Wilt Infection » r—No. Lbs. Seed Cotton per Acre-'*

Treatment Ser. I Ser. II Ser. I ll  Ave. Ser. I Ser.II Ser.III Ave.
Check   29.0 30.5 24.0 27.8 038 580 600 659.3
4-8-0 . . . . . . . . .  20.4 16.8 23.5 20.3 836 894 860 803*
4-8-2 ................  18.0 16.4 18.5 17.6 900 940 876 905*
4-8-4   10.0 12.5 17.4 13.3 938 980 950 956
4-8-6   7.0 8.5 9.0 8.1 954 856 980 930
4-8-8 -................  8.0 6.0 5 *  6.4 1,074 1,100 1,050 1,074
4-8-10 ...................10.5 8.0 5.5 8.0 1,050 896 1,000 982

fore, that under the soil conditions at 
State College, an increase in potash 
content of the fertilizer mixture to 
8 per cent would be justified from the 
standpoint of wilt control, at least, 
at the 600-pound-per-acre rate of ap
plication of a mixture containing 4 
per cent of nitrogen and 8 per cent 
of phosphorus.

In 1929 a test was conducted in a 
field at Enterprise, Mississippi, which 
showed a relatively high percentage of 
wilt infection rather uniformly dis
tributed over the entire area. A series 
of seven 1/20-acre plats were laid out 
in triplicate. A basic fertilizer ana
lyzing 4-8-0 was applied, to which 
potash was added in amounts varying 
through 2 per cent intervals from 0 to 
10 per cent. The rate of application 
was 600 pounds per acre. All plats

were run in triplicate. The nitrogen 
was provided by nitrate of soda, the ‘ 
phosphorus was derived from acid : 
phosphate, and the potash from muri
ate of potash. The results are pre- ■ 
sen ted in Table II.

It  will be observed that wilt infec- 
tion decreased with each increase in 
the amount of potash up to the 4-8-8 
mixture, and that yields were increased 
in direct proportion with the decrease 
in wilt. There was only one varia
tion from this, and that occurred in 
the 4-8-6 plat in the second series, in 
which case the yield was lower than 
on any other plat in the series with 
the exception of the check plat, which 
received no fertilizer. This can be 
accounted for by the fact that at this 
point in the field there was a slight 
depression which allowed water to

mm

Left (600 pounds 4-8-4) wilt infection, 13%— yield. 987 pounds seed cotton. Risht (600 pounds 
4-8-0) wilt infection, 60%— yield, 462 pounds seed cotton.
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stand during certain periods, resulting 
in a slightly poorer stand of cotton.

The test is in agreement with the 
one reported above from State College 
in indicating that where wilt occurs 
in the soils of central and north Mis
sissippi, the potash content of the 
4-8-4 fertilizer mixture, which is 
probably more generally used on cot
ton in this area than any other, could 
profitably be increased to 8 per cent 
from the standpoint of both wilt con
trol and yield increase, at least at the 
600-pound-per-acre rate of applica
tion.

In 1929 and 1930 a test of the 
effect of varying amounts of potash 
in a mixed fertilizer on wilt control 
was conducted on the property of 
Fletcher Norman, Houlka, Mississippi. 
This was located on what is commonly 
termed flatwoods or “sticky flatwoods” 
soil, a Lufkin clay for which the cus
tomary recommendation for cotton is 
a 600-pound application of a 6-8-4 
fertilizer mixture. Five plats were 
laid out, the first as a check with no 
fertilizer, and the others with a 600- 
pound-per-acre application of a mix
ture varying through 4 per cent in 
potash content from 6-8-0 to 6-8-12. 
Nitrate of soda, superphosphate, and 
muriate of potash provided sources for 
the various elements, nitrogen, phos
phorus, and potash, respectively. All 
plats were replicated three times. The 
results are presented in Table III.

The highest wilt infection over the
2-year period occurred on the plat 
receiving the 6-8-0 fertilizer. Its 
percentage of infection was 51.55 per 
cent as compared to 39.05 per cent for

the check. With the increase in the 
potash content of the fertilizer the 
amount of wilt decreased consistently, 
the percentage of infection becoming 
less with each increase in potash up to 
12 per cent, which was the highest 
rate used. The yield also responded 
very favorably to the use of additional 
potash, increasing with each incre
ment of that element in the fertilizer 
mixture. The largest increase of all, 
624 pounds per acre of seed cotton, 
an increase of 168.19 per cent over 
the check, occurred on the 6-8-12 
plat. This was an increase of 225 
pounds or 24 per cent over the next 
highest potash rate, the 6-8-8 mixture. 
This indicated that on this particular 
soil type and under the conditions of 
the test 12 per cent potash was not 
too high, but that on the contrary 
even higher potash applications would 
probably have proven profitable.

Low-cost Production

It may seem anomalous and para
doxical, in these days of production 
control and acreage reduction, to ad
vocate measures to increase cotton 
production. This viewpoint, however, 
is without adequate basis of reason and 
logic from the standpoint of the indi
vidual grower. His sole recourse, with 
the reduced acreage allowed him for 
cotton, is to produce the maximum 
yield possible on his remaining acres 
with the minimum amount of expense. 
This can be done in a very great num
ber of cases by the prevention of 
losses due to rust and wilt.

The results presented in this article 
and in a previous one dealing with

T a b l e  III. E f f e c t  o f  P o t a s h  o n  Y i e l d  a n d  W i l t  C o n t r o l  i n  F l a t 
w o o d s  S o i l ,  H o u l k a ,  M iss.

i No. Lbs. Seed Cotton per Acre \
Ave. No. Are.

r—Per cent Wilt Infection—» Lbs. Percent
Treatment 1929 1930 Are. 1929 1930 Are. Increase Increase

Check . . . . . .  41.2 36.9 39.05 382 360 371.0
6-8-0 ............  50.0 53.1 51.55 647 445 546.0 175.0 47.17
6-8-4 ............  30.1 31.9 31.00 801 588 694.5 323.5 87.19
6-8-8   20.0 16.2 18.10 962 639 800.5 429.5 115.77
6-8-12   14.0 12.3 13.15 1.111 879 995.0 624.0 168.19
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tests in south Mississippi show that 
these losses may be very materially re
duced in the soils of south, central, 
and north Mississippi by the use of a 
suitably adapted variety of cotton 
which shows a relatively high degree 
of resistance to wilt, and by using a

fertilizer which contains an adequate 
amount of potash in proper balance 
with other necessary fertilizer ele
ments. In most cases this will mean 
that the percentage of potash in the 
fertilizer mixture should be materially 
increased over that ordinarily used.

“Quit-uation”
(From page 5)

rural and urban girls doing the same 
thing; and 132,000 city boys over 
14 in regular trade schools, afford a 
slight statistical picture of the popu
larity of vocational guidance. Yet 
after all, this whole business gets in 
its work on only about a fifth or less 
of the youth of school age who sit 
with empty hands and drifting minds. 
And if we reckon in the oldsters who 
could well stand a little new light in 
their lives, this whole enterprise is just 
a good nibble and no more. But let’s 
be happy that a start has been made. 
It’s better to go along carefully than 
to botch the job with incompetent 
teachers.

From any sound point of view the 
vocational trend in public education 
is wholesome, yet the art of manual 
and physical science cannot satisfy 
and round out our lives completely. 
I feel, as you do, that what society 
seems to stand in need of now is far
sighted, cool, logical, and ripe think
ers. We need ideas and ideals, well 
blended and balanced. Riveting at
tention alone on a nail-head well 
driven or a seam well made may be 
the basis of our every-day happiness, 
but there are indeed other require
ments.

Training a series of extra-compe
tent specialists carries its own bag of 
dangerous dynamite. Too often such 
folks have no common meeting point 
except trivial trumperies. Dare I list 
any of them for fear of offending the 
golfers, the bridgers, and the quaf-

fers? Many an evening is devoid of 
conversation and exchange of thought 
because those present cannot talk, and 
they abhor thinking— except to pro
nounce dogmatic and prejudiced fiats 
on subjects only hastily skimmed. Do 
we not need some mature thought and 
adult attention to political science, 
American problems, literature, art, 
and perhaps human psychology?

We have had a riot of fun since 
193 3 with the coterie of alleged posses
sors of corners on brains. The ad
ministration had its quota of them, 
and now the critical opposition gath
ers in a group of brain-trusters. Is 
their function to get new facts not 
yet known, or is it to fan our preju
dices and strengthen our dismal dog
mas? If the former is the objective, 
1 am for it on general grounds of more 
adult education pleasantly partaken; 
but if their utility lies in substituting 
somebody else’s brains for our own, 
then please pass the ketchup! Unless 
we are trained and ready to engage 
in some constructive thinking for 
ourselves, a few men with doctors’ 
degrees can't cure us.

It has been said with some truth 
that our present situation is to learn 
how to live well amid abundance, and 
then to devote our leisure time to 
something besides barren amusements, 
many of them taken by proxy.

One of the hardest jobs, as we have 
seen in the AAA efforts, has been to 
get farmers to accept the theory of 
leisure. Hard work, long hours, and
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manly endurance were the symbols of 
pioneer effort, and many a household 
motto over the clock shelf has planted 
those precepts firmly in the fabric of 
American principle. As I see it, the 
dread men had of leisure was that 
they held idle hands before them. 
Women usually picked up their knit
ting or darning, hooked rugs or weav
ing; but the poor old helpless men 
folks were up against it on a rainy 
day. Nobody thought of study, until 
recently. But as machinery grows in 
efficiency and land does not expand, 
there is a time ahead when leisure will 
be forced on the American farmer 
whether he wants it or not— and to 
some extent also on the industrial 
worker. Are we getting ready to 
afford mental occupation or new and 
inspiring tasks for people to do when 
that time comes?

NOW we need not make any ex
cuses for adult education. It is 

not true that education belongs to kids 
and is only a special favor to grown
ups. This idea is something foreign 
to older ages when adults were 
scholars. In the spread of Christianity, 
beginning with Jesus Himself, the rule 
was to reach adults first and fore
most. I believe Socrates and Ma
homet did likewise. The Stoic 
teachers, Abelard, Erasmus, all of the 
pioneer missionaries, and even Doc 
Townsend, by gravy, have approached 
the path of propaganda through the 
adult route. The people who should 
be able to make the most of educa
tion are the ones right in the front
line trenches. Why should there be 
any "quit-uation” time?

In going my rounds of modest 
duties I have often been discouraged 
about the fixity of ideas in the skulls 
of some folks. Yet I have not de
spaired about somebody’s eventually 
overcoming that stubborn and dog
matic adherence to a vacuum of no
tions. I am not a teacher and can’t

undertake to argue anybody into 
reform myself, but I feel that a lot 
of this rigidity of mind is a surface 
blemish only. History shows that.

I F WE imagine adult voters don’t 
alter their hunches under continued 

demonstration that they are wrong, 
just glance at a few national occur
rences. We had liquor definitely 
barred by national law and constitu
tional edict, then in a decade we 
shifted around and repealed the law 
and amended the Constitution to let 
"nature take its course.” Then I re
call how vehemently my old uncle 
and a lot of my other kith and kin 
raved in anger over the mere idea of 
a skirt coming sailing into the sacred 
fifth ward polling place, where a lot 
of men smoked campaign cigars and 
told dirty stories. "Let ’em do their 
mopping at home; we’ll mop up at 
election time,” chortled the old anti
feminines. Our state voted it down 
a couple of times, and so suffrage for 
women had a long, hard battle, but 
finally won.

The income tax, unemployment 
insurance, old age assistance, and even 
good roads and automobiles once faced 
majority opposition, where today they 
are favored for the most part by our 
adult citizens. We might add some
thing about face paint, finger-nail 
polish, and mere loin cloths for female 
bathing suits being accepted in good 
form, where once such carryings-on 
were marks of idolatry. The only 
regret is that the adult mind changes 
so slowly! Think of the things we 
missed! They even have courses in 
prize-fighting at our big universities. 
Yes, adults can be educated if prop
erly approached!

One other thing that deters adults 
from getting their full of life’s mar
vels is an idea that such pursuits are 
akin to boondoggling. They don’t 
like to be caught learning how to sing, 
playing the jew’s-harp, or dancing the 
ha-cha-cha. Adults are far more self- 
conscious than some young folks that
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way. Yet I have a friend in the late 
sixties who insists that we sleep too 
long, and so he rises at 5 or so each 
morning, seizes a set of oil paints and 
an easel, and hikes out to put what 
he sees, or thinks he sees, on canvas. 
Another good sign is the hobby show, 
where mature exhibits range alongside 
the callow efforts of beginners in their 
teens. I feel much encouraged over 
the fact that old folks are forgetting 
how to "retire” these days. They 
don’t know when they are licked, and 
believe me that’s something. It may 
even bear some indirect relation to the 
fact that in my state the average life 
expectancy has climbed from about 
40 years to 5 5. In other words, there 
is a wealth of worth in the sentimental 
song now current to the effect that 
" if  you can’t do this or you can’t do 
that, there is one thing we can do, 
and that is wah - hoo, wah - hoo, 
wah-hoo!”

Extending our alertness a few years 
will help us solve some grave prob
lems. We cannot expect the rising 
generation to do all that alone. As 
previously stated, if science finds a 
way to solve the unknown, social and 
economic problems must yield in time 
to keen analysis and proper remedy.

THERE is this difference between 
the two, however. Your soil spe

cialist goes his way without disturb
ance to find better methods of treat
ment for the land. Your physicist 
rises into the stratosphere or splits the 
atom, and few would hinder him. Your 
AAA program turns to conservation 
and nobody's toes are tramped. But 
when a sociologist or a trained econo
mist has all the facts worthy of win
ning a case at the bar of public opin
ion, he has to struggle against stiff 
odds. He has to educate a mass of 
adults and get their consent, or the 
approval of their elected representa
tives, before any experiments may be 
performed.

I am not herein defending any and 
all novel plans of the reform order,

but I wish to convey the thought that 
our children in school are getting more 
economic and social data as the basis 
for clear thinking than we used to get, 
and far more than we absorb our
selves systematically. Sure, we grab 
hunks of it out of the financial pages 
or read prejudiced editorials now and 
then, but how much time do we give 
to it personally and with an open 
mind? How much background do we 
possess for some of our random 
conclusions?

AND then, when a new law of 
this character is finally enacted, 

its future again rests with the prole
tariat. It is well used or misused, ac
cording to the degree of trained sense 
we have acquired in drafting it and 
applying it. The Utopia of perfect 
fool-proof legislation cannot come un
til adults are in shape to build and 
use it.

I would depart from common cus
tom now and quote from another 
noted authority besides myself. This 
educator writes:

"More mind is the supreme require
ment of the present. Mankind is no 
longer handicapped .in its pursuit of 
welfare by inadequate food supplies, 
raw materials, or technical devices. It 
is not for want of these that millions 
of men are suffering, but from in
adequacies in the minds that should 
dominate these instruments of welfare. 
And mind is not something unattain
able, but something each one of us 
has in us as a seed or a shoot, eager 
to grow if we give it light.”

In conclusion I would urge us all 
to be up and doing in behalf of adult 
education, so that there shall be fewer 
"quit-uation” days. Yes, even if all 
talents or sciences are already acquired 
and stored away. In that case, like 
myself, perhaps there are certain skills 
which you have never quite mastered 
and which since marble-time you have 
wanted to perform. Such, for in
stance, as wiggling your ears or 
whistling through your fingers!
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Stops Rust 

Starts Profits

,293 pounds of seed cotton per acre, at right, where 200 
>ounds of NV M uriate of Potash was used as top-dressing. 
Dnly 665 pounds of seed cotton per acre, at left, where no 
jotash top-dressing was used. The whole field got 250 pounds 
>f 10-5-5 PNK fertilizer per acre at planting.

G O O D  N E W S  travels fast# Y e s te r 
day’s new idea becomes today’s estab
lished custom . Thousands of farm ers 
now top-dress with potash. IT  PA Y S!
N. V. POTASH EXPORT MY., Inc., 19 W. 44th St., NEW YORK

M A R * *
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ACCOMMODATION!
House Mother: "Young man, we 

turn the lights off at 10.30!”
Freshman: "Oh, boy! That’ll be 

keen.”

Then there was the Irish tramp in 
London who consented to give blood 
to the then very ill King of England. 
After the transfusion the king was 
better. A second dose of the Irish
man’s blood and the king could sit 
up. With the third dose, he ex
claimed: "To hell with the king, any
how!”

"Henry,” said his nagging wife, as 
he prepared to retire, "is everything 
shut up for the night?”

"That depends on you,” muttered 
Henry, "everything else is.”

SCOTCH DOCTOR
MacGregor and MacPherson decided 

to become teetotallers, but Mac
Gregor thought it would be best if 
they had one bottle of whiskey to put 
in the cupboard, in case of illness.

After three days, MacPherson could 
bear it no longer and he said, "Mac
Gregor, I’m not verra weel.”

"Too late, MacPherson, I was verra 
iick mesel’ all day yesterday!”

Father: "Fancy a big boy like you 
?eing afraid to sleep in the dark.” 

Five-Year-Old: " I t ’s all very well 
for you; you’ve got mother to look 
ifter you.”

Pretty Young Thing: "Are you sure 
these curtains won’t shrink? I want 
them for my bedroom windows.” 

Candid Clerk: "Lady, with your fig
ure you should care— you should care.”

NATURAL DEDUCTION
The motorist whose car had sud

denly come to a standstill quickly 
diagnosed the trouble, and then ap
plied at a neighboring cottage for as
sistance.

"Pardon me,” he said to the old lady 
who answered the knock, "do you by 
chance have any lubricating oil?”

The old lady shook her head.
"Any oil will do,” said the motor

ist, hopefully— "castor oil, if you have 
any.”

" I  ain’t got it,” said the old lady 
regretfully, "but I could fix you up 
with a dose of salts.”

"You’d better marry me—eligible 
men are scarce.”

"I suppose I could offer that as an 
explanation.”

A clergyman accompanied by two 
charming girls stood admiring the 
beauties of a little stream. An angler 
passing by said, "Any luck, pardner?” 

"Sir?” replied the parson with dig
nity, " I ’m a fisher of men.” "Well,” 
retorted the fisherman, glancing ad
miringly at the' girls, "you have the 
right bait.”

"You’re quite right, grandpa, about 
the 'Music Goes ’Round’ thing. But 
'Ta-ra-ra-boom-de-ay’ was no intellec
tual treat.”

4 8



Aerial view of hoist and grinding plont of the U. S. Potosh Compony's mine neor Corisbod, N. M.

BETTER CROPS WITH POTASH
Every pound of Potash that goes 
into the soil to enrich our agricul
tural products helps to raise our 
standards of health for it is a sim
ple truth that there is a definite 
relation between health and soil 
fertilization. Lands adequately 
fertilized with the proper fertil

izer produce foods which build 
and m aintain healthy bodies. 
Cotton, tobacco, corn, wheat and 
potato crops are benefited by 
Potash. Fruits and vegetables are 
richer in food value and tend to 
keep better because of this impor
tant plant food.

MURIATE OF POTASH
H igh Grade—also 50% K 20

MANURE SALTS
A pproxim ately 30% K 20

UNITED STATES POTASH COMPANY, INC.
30 Rockefeller Plaza New York, N. Y.

•tv ■■■■ Ajr 
*  NEW I*'

REQ. U. S . PAT. O FF .



SIGNIFICANT?
■ P H E  German farmer--who, because of the 
A  unlimited supply practically at his door

step, has been able to  use potash unspar
ingly--produces an  average of 3 6  bushels 
of wheat to the acre; the best average yield 
the American farmer gets from his land is 
11.1 bushels. The comparison is the same 
with oats (Germany 6 0 .9  bushels per acre; 
United States 1 9 . 8 ) - - a n d  with potatoes 
(Germany 2 2 4 . 6  bushels per acre; United  
States 9 9 . 6 ) - -a n d  with all other crops for 
which 1 9 3 3 - 4  statistics are available. Can 
anyone doubt that these much heavier Ger
man yields are due at least in part, to the Ger
man farmer’s more generous use of potash?

POTASH COM PANY OF AMERICA
Mercantile Trust Buildin?

Baltimore s Maryland

MURIATE OF POTASH
Both 50%  and 60%  Grades

MANURE SALTS

Printed in U.S.A.
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Sunshine State Potash 

being loaded for ship

ment to Coast points.

POTASH
AS A LABOR SAVER
Proper fertilizer is as im portant to efficient 

agricultural operation as labor saving ma

chinery is to manufacturing. T h e  use o f the 

right fertilizer, containing adequate plantfoods, 

one o f w hich is potash, enables the farm er to 

raise m ore produce per given amount o f man- 

hours o f labor. T h e  fact that a given soil pro

duces fair crops without fertilizer should not 

stand in the way o f  using plenty o f the right 

fertilizer in order to  increase the profit p e r  acre.

For a uniformly high quality potash that w ill 

blend readily into your com plete fertilizers, 

always specify “ Sunshine State Potash.”

MURIATE OF POTASH MANURE SALTS
High Grade— also 50% K 2 O Approx. 30% K 2 O

U N I T E D  S T A T E S  P O T A S H  C O M P A N Y ,  I N C
30 R o c k e f e l l e r  P l a z a ,  N e w  Y o r k ,  N .  Y .
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Folks these days,

says Jeft> a r e —

Gas Gadding

I F SCADA paid its obligations in midsummer, three farmers out 
of five in m y neighborhood would grab the grants and go gas 

gadding. Your humble husbandman is no longer a local yokel 
tied with the apron strings of tradition to his maternal heath. 
His own outdoors is too small for him. He has to borrow from  
somebody else. He has a "riding habit** like any lordly feudal 
squire, habitually acquired on the tractor, the sulky plow, and the 
manure dispenser; and when he gets calloused riding over bumpy 
home acreages he shifts to a new six or eight cylinder car and glides 
immeasurably further beyond the court house and the market 
square than his father before him dared to venture.

My uncle used to spend hours telling 
gaping groups about the wonders of 
Howe’s moving pictures, seen by him 
for one simoleon at the Berryville 
lyceum, including the final spectacle 
of Yosemite falls running backwards.

Now his son Jake heads a rural 
rollers’ club which has collected fake 
Indian trinkets, ptomaine poison, police

tags, and chigger bites in every size
able canyon between Watkin’s Glen 
and Logan Pass. They stretch a sheet 
across one end of the school-house and 
display their own colortone jerkies of 
Maw and the kiddies wading in the 
Walla-Walla or eating hamburgers on 
the White House steps. That’s why 
Burton Holmes and the other globe

3
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trotting spellbinders no longer make 
the big killings of yesterday in the 
cow-pasture Chautauquas. And you 
can blame part of this to the propa
ganda of the A.A.A.— not the one on 
skids, but the one on wheels. (Original 
joke copyrighted.)

ANDERLUST is as much a 
part of the rural setting as 

wienerwurst. Time was when no 
farmer who respected his profession 
ever recognized there were such words 
as "leisure” or "recreation.” Theirs 
was a life of utter renunciation, and 
today the only remnant of that flinty 
spirit of self-abnegation survives in a 
rugged township of New Jersey where 
in May every farmer therein refused 
to bilk the United States treasury for 
conservation benefits on grounds of 
self-reliance, hard work, and soils made 
perfect by strict attention to home 
affairs. One doesn’t need to bemoan 
the "lost horizons” of such intrepid 
folk. They never had any to lose. 
Save your sobs for those who would 
like to go somewhere, but can’t.

The aforesaid A.A.A. claims that 
the general touring fever is due en
tirely to better tires, larger maps, more 
powerful motors, and keener roadbeds. 
Granting this as a predominant cause 
of urban restlessness, it does not com
pletely answer the question concern
ing the faring forth of farmers. Away 
in the background I suspect the other 
A.A.A. had something to do with the 
new models many of our farmers are 
tuning up for the big get-away, but 
this is not my point after all.

The real reason is that farmers are 
so well equipped with science, ma
chinery, and fertilizers that they are 
able to raise more than enough for 
consumers without spending every 
daylight hour from last frost to first 
frost trying to coax dinners out of 
the dirt.

So naturally, hearing quite some 
chatter about erosion, they go in for 
a glimpse of it in a big way and nose

out overland to the Grand Colorado 
chasm. Or being in an alfalfa mood, 
they sputter up the valleys of Idaho 
to see how it grows under irrigation. 
Or being weary of the current mole
hills of politics transformed into 
mountains by newspaper and radio, 
they step on the throttle and head 
for Ranier, Baker, Shuksan, and Hood, 
where the air is fresher and the ob
stacles more real than fancied.

Cancel that old wham about getting 
shut of home’s carking cares, so often 
quoted as the city man’s cause of 
exodus into the ozone. It doesn’t fit 
in the farm flivver parade, because 
wifey and mother-in-law usually rum
ble along, too. They’re a great help 
on traffic signs!

And frequently there is a trailer 
on behind with room and equiprr' it 
for all the 4-H handiwork projects 
that must be completed in time for 
the county fair. The only drawback 
to continental passage these days com
pared to the Forty-niners is that you 
can’t hook on a cow! They don’t 
make roller skates big enough.

RESUMING that most farm 
sightseers choose a convenient 

travel period between haying and corn 
cultivation and the ensuing days of 
harvest Imd fall plowing, there re
mains one ancient argument of the 
standpatters to settle. Croakers 
claim that gadding makes one discon
tented. They say one should not go 
abroad and covet other people’s lands. 
My experience with farm wanderers 
is that they sum up their impressions 
when they tumble out at the journey’s 
end with a rousing phrase: " I  wouldn’t 
trade all those places for one acre of 
good old Minnesconsin.”

Had they stayed quietly on their 
own soil-depleting bases and not made 
a glorious home-run, would they be 
more content or less? Probably the 
latter, if they trusted to real estate 
literature and alluring prospectuses to 
inform them of other fields afar. It
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takes a heap of seeing to overcome a 
native’s solicitude for the old lanes and 
hills. Education often consists of 
learning exactly how well off we are, 
judged by our own standards and not 
by the distant preference of somebody 
else.

Dropping into meter for a change, 
we hear them say:
’Cause I come back home contented 
Do not think I ’ve gone insane,
For the eagle loves the mountain 
But the chicken likes the plain.

Then there are also a number of 
folks in my state who profit by the 
gas gadding of other people. There 
are many degrees to this business. 
Some, who are sort of apprentices, 
merely knock a piano-box into a road
side stall and set forth rows of bitter 
cucumbers, droopy apples, squash-like 
melons, infertile eggs from the incu
bator, broilers with the blues, and No. 
1 throwing tomatoes. Another group 
of used-to-be farmers turn their 
homesteads into ramshackle ritzies and 
mix gasoline, grog, and gravy for the 
passers to get pizened and pie-eyed. 
Talk about the safety of the highway 
and the crass ugliness of city slums! 
I can show you spots in our wilder
ness that would make the Bowery look 
like fifth avenue. The curse of de
bauched commercialism is one stench 
that is hard to stifle, even with oodles 
of ozone to spare. It’s simply the 
"better business” blot.

Some day the enraged town select
men in many a vacation zone will get 
up some morning and vow to do a 
little night-riding. If ordinance can’t 
blast such sinks of effluvia out of the 
landscape, then try ordnance!

YET I am pleased to assure my pere
grinating readers that my state 

still boasts some clean and cozy tour
ist homes and camp cabins, managed 
by thrifty farm women who cater to 
travelers in summer and spend their 
winters either in Florida or the hos
pital.

Credit for putting "winged wheels” 
under the farm population can be 
summed up thus: (1) Familiarity with 
machinery acquired through use of 
complex farm implements and the new 
leisure afforded thereby, and (2) Grad
ual abandonment of the farmer’s 
botchy attempts to locate, construct, 
and maintain local links in the trans
portation routes of America.

Those who followed the patient ox 
and used the flail were indolent and 
conservative as to rates of travel and 
fearful of intricate machinery. The 
advent of the horse in farm work and 
the coming of the McCormick reaper 
marked the first breaking of the age- 
old slavery of agriculture to years of 
toil and utter provincialism.

T O me nothing shows the vast pace 
forward we have established in this 

century better than the history of 
about one hundred miles of public 
highway lane between Chicago and 
Milwaukee. Just ninety-odd years ago 
they surveyed the first crude wagon 
route along that trail, bordered by a 
few rude clearings cultivated by oxen. 
Today we see four or five steam rail
roads, a couple of electric lines, a 
dozen bus lines, thousands of private 
cars and trucks, the latter running on 
broad cement pavements that cost bet
ter than fifty thousand dollars a mile; 
and in the fields are rubber-tired

(Turn to page 44)



Chrysanthemums Thrive 
In Sand Cultures

By H. Hill and M. B. Davis
Central Experimental Farm, Ottawa, Ontario

T HE foliage of greenhouse-grown 
chrysanthemums is extremely sen

sitive to relatively small disturbances 
in the nutritional balance, causing 
mottling or burning of the lower 
leaves often followed by partial de
foliation. Such foliage disfigurement 
renders the plants unsuitable for show 
or exhibition purposes and also im
pairs the efficiency of the plant in the 
production of number and quality of 
bloom.

A series of nutritional experiments 
over a period of several years has re
sulted in the accumulation of sufficient 
knowledge to make possible the grow-

f  ig. I— The smaller size of this leaf, its yel
lowish-green color, and reddened veins indicate 
that it comes from a very low nitrogen plant.

ing of this plant to perfection in pure 
sand cultures on a commercial scale. 
Sand cultures offer certain advantages 
over regular greenhouse soil composts. 
The concentration of the different ele
ments available to the plant at a given 
time can be more easily controlled; 
this is particularly true of nitrogen.

In a compost, possessing as it does 
large amounts of organic matter, the 
liberation of nitrogen may be a rather 
slow and continuous process and is 
frequently accompanied by periodic 
deficiency of the mineral elements. It 
is easier in sand cultures to use the 
appearance of the plant as a means of 
judging fertilizer requirements, since 
superabundance of plant nutrients can 
be more readily washed from the 
growing medium, and deficiencies can 
more easily be corrected due to the 
quicker availability of the various ele
ments.

It has been noted that varieties dif
fer in their nutritional requirements, 
and these may be more easily catered 
to in sand cultures due to the advan
tages set forth above. Further, with 
the increasing cost and difficulty in ob
taining manure and fibre for a suitable 
compost, the sand culture offers a 
cheaper medium in which to grow the 
plant. Another factor affecting the 
cost of production in soil culture is 
the fact that it has been found neces
sary to empty and refill the beds after 
growing one or two crops. It appears 
reasonable to assume that the same 
sand can be used for several successive 
crops, since all nutrient residues and

€
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Fig. Ii— The early stages of excess nitrogen 
are expressed as a faint marginal chlorosis.

toxic materials can be eliminated by 
thorough leaching with water.

The chrysanthemum has proved to 
be a plant fairly well adapted to such 
treatment, and one which very quickly 
reflects faulty nutritional practice.

The following plant-symptoms have 
been found useful in determining the 
fertilizer requirements of chrysanthe
mums when growing in either soil or 
sand. As in many other plants the 
ratio between nitrogen and potassium 
is of particular importance in the feed
ing of the chrysanthemum, which 
gives an added advantage over a crop 
like tomatoes, in that high-level feed
ing of both nitrogen and potassium 
can be practiced with a greater degree 
of safety, since there are no fruits 
which might be affected with physio
logical disorders. Chrysanthemums re
ceiving an excess of nitrogen will soon 
commence to indicate the trouble by 
a faint yellowing on the margins of 
the lower leaves, which gradually 
spreads inwards between the veins un
til a very marked chlorosis of the leaf 
is noticed. This continues until curl
ing of the leaf takes place, followed 
rapidly by browning and death.

Whilst many a fairly good bloom

h ig. I ll— A  more advanced stage in which 
the chlorosis has increased and spread inwards.

has been produced on a chrysanthe
mum plant with almost one half of 
its foliage gone from the base up
ward, there is no reason why such a 
condition of foliage should exist. The 
ill effects of high-nitrogen feeding are 
easily overcome by increasing the 
amount of potassium fed. As the ni
trogen is increased, so should the potas
sium be increased. Chlorosis of the 
lower leaves, dropping of the lower 
leaves, curling, and death all indicate 
either potassium starvation or nitro
gen excess.

Deficient nitrogen, unlike excess of 
that element, produces leaves which do 
not burn or show marginal chlorosis. 
Here the leaves may be somewhat 
small, pale green to yellowish green, 
and in extreme cases show reddened 
veins, but the leaf always remains en
tire and not mottled or scorched. 
Fig. I shows a leaf from a very low 
nitrogen plant; Fig. II, the early stages 
of excess nitrogen expressed as a faint 
marginal chlorosis; and Fig. Ill, a 
more advanced stage of excess nitro
gen in which the chlorosis has in
creased and spread inwards.

The chrysanthemum is particularly 
susceptible to excess phosphorus feed-
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Fig. IV— Slight yellowing and the appearance 
of maroon-red blotches on the margins of the 
leaf, with the centre remaining a normal 
green, are evidence of excess phosphorus 

feeding.

ing, and peculiarly enough this is an 
element that many greenhouse men do 
use to excess in the form of bone meal 
and superphosphate. To the casual 
observer excess phosphorus symptoms 
resemble excess nitrogen symptoms, 
but there is a very distinct difference 
noticeable upon close examination. In 
the case of excess phosphorus feeding 
the trouble commences around the 
margins of the leaves in the form of 
a slight yellowing, as in the case of 
excess nitrogen feeding. This is very 
quickly followed by the appearance of 
maroon-red blotches following the 
margins rather closely and leaving the 
center of the leaf a normal green. Fig.

IV shows the location of these maroon 
patches. This symptom is exceedingly 
valuable in the growing of chrysanthe
mums and should be carefully studied 
in contrast to the deficient potassium 
or excess nitrogen symptoms.

Lack of phosphorus is characterized 
by a great reduction in vigor, plants 
spindly, leaves small and sparse with 
internodes farther apart. In color, the 
leaves are at first a dull, deep green, 
with the older leaves becoming a dull 
reddish purple. The lower leaves 
which die from phosphorus starvation 
are reddish purple in color and not 
yellowish or light brown as in the case 
of excess nitrogen.

The symptoms described above refer 
to foliage conditions only, but quan
tity and quality of bloom are also 
greatly influenced by feeding practices. 
The following table gives the number 
of blossom buds per plant and the 
average size of bloom of a variety of 
chrysanthemum grown under varying 
nutritional conditions.

It will be noticed by examination 
of the table that the largest number of 
bloom was secured from the luxury 
feeding of high nitrogen and high po
tassium, and that the largest size of 
bloom was secured from the same 
treatment. High feeding of phos
phorus even in the presence of ample 
potassium and nitrogen resulted in a 
marked decrease in the number of 
blossoms ?nd some decrease in size. 
As might be expected, deficiency of 
either phosphorus or potassium brought

( Turn to page 36)

Average no. of Average size
blossom buds of bloom in

Treatment per plant inches

Excess nitrogen ........................................ ...............  109 2.5
Low nitrogen .......................................... ...............  68 2.75
High nitrogen and high potassium......... ...............  170 3.25
Excess phosphorus................................... ...............  61 2.75
Deficient phosphorus .................... .. ...............  48 2.25
Low potassium ........................................ ...............  56 2.00
High potassium ...................................... ...............  129 3.00



Dry-weather Profits 
from  Garden Irrigation

By W. B. Ward
Extension Horticulturist, Purdue University, Lafayette, Indiana

MANY years ago James Whit
comb Riley thought we people 

in the Hoosier State were getting too 
much rain and wrote: “When God 
gives out the weather and sends rain, 
why— rain’s my choice!” For the past 
several years commercial gardeners in 
Indiana have found that during the 
growing season, from April to Octo
ber, the rainfall has been deficient or 
so spotted that many of their crops 
were lost due to the lack of moisture 
and the exceptionally high tempera
tures during June and July. The sea
son of 1936 seemingly broke all rec
ords for drought duration, as very 
little rain fell during May, June, July, 
and up until the middle of August. 
Those gardeners that were equipped 
for irrigation to meet such conditions 
fared very well, as the scarcity of 
many of the vegetable crops created 
higher prices. Some few gardeners 
watched the vegetables burn up, while 
some few others reversed Riley’s say
ing and hurriedly put in an irrigation 
system in order to save their crops—  
and it worked.

It may be a long time before such 
conditions will again arise, when the 
extended drought and heat wave dam
ages the vegetables in the Middle West 
like it did this year, yet the experi
ences gained were valuable to the 
gardeners and to neighbors. Each 
year there will be a period of a week 
or ten days, or perhaps longer, when 
there will not be sufficient rainfall for 
the maturing of certain crops, and a

little water at such a time will no 
doubt be the difference between profit 
and loss. Water when you need it 
should be the foremost thought in the 
minds of our gardeners, as they may 
easily arrange to carry off the surplus 
water by tile drainage or raised beds 
and the open furrow.

Three Workable Systems
Various systems of irrigating have 

their champions. Some think that the 
overhead is the better, others like the 
furrow method, and still some prefer 
subirrigation. For low-lying fields 
close to drainage ditches, subirrigation 
works to a good advantage for smaller 
areas. Overhead irrigation or the 
sprinkler system is also limited to 
smaller acreages, 10 to 30 or 40 acres, 
and the water is applied the same as 
rain falling. More equipment and ex
pense is necessary with the overhead 
system, yet this added expense seem
ingly has not cut in very deeply on 
the profits derived.

One grower in northern Indiana 
has 23 acres of various vegetables 
under this type of irrigation, using a 
stationary tractor engine and double 
centrifugal pumps furnishing 30,000 
gallons per hour. Automatic turning 
equipment is on each line of sprink
lers, and the line carries 90 pounds of 
pressure. The water supply is pumped 
directly from a small stream into the 
lines. Ten acres are watered at one 
time. It was very interesting to note 
the differences between irrigated and

9
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Fir. 1— A  centrifugal pump on the Terpstra 
farm, Hammond, Indiana, was mounted on an 
automobile chassis and attached directly to the 
drive shaft, resulting in 20,000 gallons per 

hour capacity.

non-irrigated crops, especially beans. 
For the past six years a quarter-acre 
patch has not received the regular ap
plications of water and has depended 
upon the rainfall. Sometimes there 
was a crop, and again it was a waste 
of time in preparing the ground and 
planting seed. This year this patch 
was in snap beans, and the difference 
was that of no crop compared to what 
may yield six tons or better, as he was 
still picking beans at the time of our 
visit, which was the middle of August.

Flooding or furrow irrigation as 
practiced here is a little different from 
the open, gravity-fed irrigation ditch 
of the West. Our open water must 
be pumped into pipe lines of various 
kinds and distributed where needed. 
Most generally four or five-inch metal 
tubing, in short, medium or 20-foot 
lengths, with quick fastening connec
tions, or occasionally porous canvas 
hose is used. The water is piped to 
the higher spots and then gravity car
ries the water between every other 
row. When sufficient water has been 
applied to a certain area, the supply is 
cut off and the pipes moved elsewhere 
if desired. One grower is irrigating 
76 acres of potatoes, and the total cost 
of equipment (pumps, pipe, and en
gine) was $1,700. What may be the 
increase in yield on this acreage will 
not be known until harvest time, but

a preliminary estimation places the 
yield increase at 275 bushels per acre.

Old automobile engines connected 
directly to centrifugal pumps and run 
at a speed of 30 miles per hour furnish 
good power. The engine and chassis 
are placed close to the water supply 
and the pump securely fastened to the 
frame. This type of pump discharges 
between 20,000 and 25,000 gallons 
per hour through a four-inch pipe. 
This method of irrigation seems quite 
successful in getting the water on in 
a short time and has proven very eco
nomical on cost of equipment and 
time. An acre inch (27,000 gallons) 
of water is applied about once a week.

When the water table is close to the 
surface, 6 to 15 feet, open wells are 
dug and lined with brick or sand 
points are driven into the ground. 
These wells are from 6 to 8 feet in 
diameter and from 12 to 20 feet 
deep. They are partially filled, 6 to 
10 feet, from the seepage water and 
may be emptied twice daily, furnish
ing enough water to run continuously 
for 4 / t  to 5 hours’ time. One 
gardener has a 3 HP electric motor 
running his pumps and found that 
only 12 KWH were used in emptying 
this well 15 times.

In Fig. 2 three sand points were 
driven into the ground 9 feet, and a 
good water supply was found. The

(Turn to page 35)

Fig. 2— Ray Bailey, Lowell, Indiana, invested 
$50 in equipment (exclusive of power) and 
600 feet of canvas hose. Five acres of potatoes 

and a large home garden were irrigated.



Southern Peaches 
Need Potash

By E. H. Kawl
Extension Horticulturist, Clemson College, South Carolina

T O PEACH growers of the South, 
the disease which has developed in 

their orchards and which is com
monly known as "leaf scorch” is 
nothing but "cotton rust” (potash de
ficiency) spread to the peach trees. 
Ten years' treatment with nitrogen 
only in the Tinsley 14-year-old, 25- 
acre Elberta peach orchard about two 
miles from Inman, South Carolina, is 
responsible for the conclusion. So 
similar to "cotton rust” are the ab
normalities developed in this orchard 
that lack of potash is being credited 
with the problem which has been 
threatening the peach industry of 
South Carolina.

The Tinsley orchard is in Spartan
burg county which is one of three 
(Spartanburg, Greenville, and Lau-. 
rens) counties in the Piedmont area—  
the most important peach section of 
South Carolina. In July 1934, about 
two weeks before harvesting, there de
veloped in the Tinsley orchard a seri
ous abnormal condition. This condi
tion was observed very closely by 
many growers, plant pathologists and 
physiologists, horticulturists, a n d  
others in addition to the writer. Many 
of the observers were suspicious that 
the trouble might be due to a virus 
or other disease. The owner now es
timates that in 1934 and 1935 the 
trouble caused him a net loss of 
$3,000 and believes that in previous 
years it reduced the size of fruit and 
total yield.

The soil on which this orchard is

F ik* 1— Peach leaves from fertilizer demonstra
tion plots: Left, fertilized with nitrogen only. 
Note small size, unhealthy color, and “scorch
ing’* of margin and tip. Right, fertilized with 
nitrogen, phosphorus, potassium, and limestone. 
Note large size, healthy color, and no “ scorch

ing.”  Photo August 15, 1935.

planted is classified as Cecil sandy 
loam. A small portion of the soil 
varies somewhat, ranging toward the 
clays.

During the period October 12 to

11
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19, 1934, representatives of the South 
Carolina Crop Pest Commission made 
a survey in certain sections in the 
state to determine the extent of the 
abnormal condition in other orchards 
throughout the state. This survey 
did not cover all the counties of the 
state, nor all the orchards within each 
county; but of the 77 orchards which 
were inspected 33 per cent showed 
the abnormal condition. In no case,' 
however, were any orchards affected 
as seriously as was the Tinsley orchard 
in Spartanburg county. It was found 
also that orchards with trees under 
five years of age, even though they 
were in some cases planted adjacent to 
the old trees which were affected, did 
not show the typical abnormality.

Disease Symptoms

In the early stage of the abnormal 
condition the leaves first changed to 
a light, yellowish-green color, later to 
a very pale yellow, followed by burn
ing or “scorching” of the tips and 
margins of the leaves. Finally the 
leaves were considerably curled, show
ing a bronzing or browning, and 
eventually resulting in a great scarcity 
of peach buds. Many of these buds 
were so weak that at blooming time 
the majority shed, thereby finally re
sulting in a very light crop of under
size fruit. This unnatural condition 
occurred in the orchard in a patchy 
manner, in some cases trees adjoining 
abnormal trees appeared perfectly 
healthy until after harvesting. In 
1934 about two weeks previous to the 
ripening of the fruit, approximately 
25 per cent of the trees showed the 
condition described above, and almost 
all of these abnormal trees failed to 
develop their fruit to marketable 
sizes. The size of the majority of the 
peaches from these abnormal trees at 
harvesting was from 1^4 to 2 inches 
in diameter, whereas fruit from 
healthy trees ranged in size from about 
2 to 214 inches in diameter. On some 
of the abnormal trees pre-ripening 
dropping was a pronounced tendency.

It is well at this point to compare 
these symptoms with the observations 
of potash deficiency symptoms re
corded by various research workers. 
For instance, M. B. Davis in Quebec 
Pom. and Fruit Growing Soc. 40th 
Ann. Rept. 1933 says, “Potash defi
ciency is first noticed by a very dark 
leaf, generally lacking lustre; this con
dition may be overlooked but is soon 
followed either by a faint chlorosis 
around the margin or at the tip or 
sometimes by a slight scorching or 
burning of the tip of the leaf. In 
bad cases the scorching is around the 
entire margin, and when it reaches that 
stage cannot be mistaken.”

Again, in Nova Scotia Fruit Grow
ers’ Ass’n Proc. 70th Ann. Rept. 
1933, "The first and most marked 
symptoms were those due to excess 
nitrogen. Where this element was fed 
in large amounts the first response was 
rapid growth, large plants, and very 
large luxuriant leaves of very dark 
green coloration. As the feeding of 
high nitrogen continued, the lower 
leaves began to get chlorotic, or pale, 
around the margins, and sometimes 
along the veins. Later the margins 
began to turn brown and then scorch, 
or burn, until in cases where very 
large amounts of nitrogen were fed 
the entire leaf area of the lower por
tions of the plant was out of commis
sion, leaving only the younger foliage 
in good condition, but even this 
showed signs of the trouble with 
slightly pale or yellow margins of the 
leaves. I

“Closely allied to these symptoms 
were those of the low potassium 
plants, for it was almost impossible to 
tell plants fed with potassium from 
those fed high nitrogen. The two 
symptoms were the same. . .  .

"The symptoms for high nitrogen 
and low potassium are similar, viz., 
a pale yellowing of the leaf margin, 
followed by a burning or scorching, 
or in some cases, an immediate scorch
ing of the edge of the leaf, worse on
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Figs. 2-3— Abnormal foliage affects the pro
duction of fruit buds. Note enlarged flowers 
without pistils, and sepals grown into nearly 
full-sized leaves. Insert: Peach bud with leaf

like sepals. Photo April 3, 1935.

made that the trouble was physiologi
cal and due to the excessive amount of 
available nitrogen and the lack of 
potash.*’

A. E. Murneek and E. J . Gildehaus 
in Missouri Agr. Exp. Sta. Bui. 310 
(1931) state, "Groups of semi-dwarf 
apple trees have been planted in quartz 
sand in loose soil in tubs. These trees 
have been fertilized with increasing 
and decreasing amounts of nitrogen 
and potassium, while the phosphorus 
content of the fertilizer has been kept 
constant. When the nitrogen was in
creased without a corresponding in
crease in the potassium supply, mar
ginal scorching of leaves was induced. 
Increasing the potassium content ob
viated this harmful effect of the fer
tilizer.**

In Mass. Agr. Exp. Sta. Bui. 30$ 
(1934) J . K. Shaw states, "These 
trees (apple) have not been doing well, 
and crops have been small. Increasing 
the supply of nitrogen seemed to in
jure rather than to improve the condi

the older than on the younger leaves 
of the plant.**

W. M. Munson, in Maine Agr. Exp. 
Sta. Bui. 128 (1906), reports: "In 
August, when about the size of wal
nuts, the fruits (apples) began to 
crack and to drop. Marked indenta
tions, somewhat similar to those made 
by curculio, were abundant. No evi
dence of insect work could be discov
ered, however. When the fruit was 
opened, the tissue un
der the indented parts 
was found to be dry 
and brown. Most of 
the fruit c e a s e d  to 
grow, and by the first 
of September the larger 
part of it was on the 
ground; though early in 
the season all the trees 
were well loaded. The 
leaves, however, appeared perfectly 
healthy. Though a small portion of 
the fruit was on the trees at harvest 
time, it dropped so easily that no at
tempt was made to save it for pack
ing. The slightest jarring of the 
limbs would cause it to fall. . . .

" I t  was then observed that the con
dition existed only on certain trees in
cluded in a fertilizer experiment in 
which an excess of available nitrogen 
is applied every year. The first tree 
noticed was in the plat- which received 
nitrate of soda and acid phosphate, and 
later it was found that every tree on 
this plat, as also on the adjoining plat 
which received nitrate only, was af
fected as described. In one or two in
stances check trees which adjoined the 
nitrate plat, and received no direct ap
plication of fertilizer, showed a ten
dency .in this direction. None of the 
other trees in the whole orchard, how
ever, gave the least indication of the 
trouble. A fertilizer plat On which 
were muriate of potash and acid phos
phate, and another on which was mu
riate only, separated from the first by 
only a single row of trees, were en
tirely free from disease.

"The supposition was therefore
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tion of the trees. . . . Observations 
suggest that the leaf burn and general 
poor condition of the trees in this or
chard may be due to lack of potash in 
the soil.”

T. Wallace— Journ. Pom. and Hort. 
Sci. (Eng.) IX  (2 ) : 111-21 (1931) 
— observes, " I t  has been shown that 
potassium deficiency in fruit trees is 
an extremely serious problem in the 
important fruit areas of this country.

"Potassium deficiency usually oc
curs in the field in a patchy manner, 
and . in examining such cases it has 
been usual to find that soil differences 
can be recognized between healthy and 
'scorch* areas. . . .  A very large num
ber of cases have been investigated and, 
in every one, it has been found that 
the healthy trees were high potassium 
trees and the scorched trees of low po
tassium content, thus showing the

Fi«r. 4— This peach tree was fertilized with nitrogen, phosphorus, potassium, and limestone. 
Note the dense and healthy foliage of the tree and the good stand of cowpeas under the tree.

Photo Sept. 3, 1935.

As a result of this deficiency, fruit 
plants such as the apple, gooseberry, 
black currant and red currant exhibit 
the condition known as "leaf scorch,” 
whilst certain varieties of plums, e.g., 
Purple Pershore, develop a chlorotic 
appearance in addition to showing the 
marginal scorching of the foliage. . . .

"Trees on the nitrate of soda plot 
have been shown to be suffering from 
potassium deficiency by treating a por
tion of the plot with sulphate of pot
ash, the potash treatment having pro
duced a marked growth response and 
resulted in the elimination of leaf 
scorch in three seasons. . . .

patchy nature of potassium deficiency 
in the field.”

Coming back to the Tinsley or
chard, soon after harvesting the ab
normal foliage condition gradually de
veloped throughout the entire orchard, 
affecting some trees seriously, and 
others only slightly and very late in 
the season just before frost. This ab
normal condition, of course, seriously 
affected the production of fruit buds, 
especially on trees which showed the 
disorder early in the season, these trees 
producing only a scant quantity of 
weak buds.

The trees which were seriously af



August-Sept ember 1936 15

fected in 1934 produced a very light 
crop of weak fruit buds, and the fol
lowing spring (1935) the majority of 
those weak buds failed to set fruit. 
In some extreme cases not more than 
one dozen peaches per tree finally ma
tured. Some of the buds and flowers 
upon affected trees assumed unusual 
forms. There were abnormal un
opened peach buds with leaf-like 
sepals, enlarged flowers without pis-

writer) based on experimental data in
dicated that nitrogen only was essen
tial in peach-orchard fertilization.

During the 10-year period little 
limestone or other basic material was 
applied, but great quantities of acid- 
forming materials, as ammonium sul
phate, were applied annually. A to
tal of 3,240 pounds of ammonium sul
phate per acre were used, and it would 
have required a total of almost two

Fig:. 5— This peach tree was fertilized with nitrogen only. Note scant, unhealthy foliage. The 
leaves of the tree were yellow and badly “scorched,”  and cowpeas under the tree failed to

grow. Photo Sept. 3, 1935.

tils, and sepals grown into nearly full- 
sized leaves. In no case were these 
abnormal buds and flowers found on 
vigorous, healthy trees.

Previous to 1925 the Tinsley orchard 
was fertilized with 4-8-4 (NPK) 
fertilizer with additional light applica
tions of sodium nitrate. Since 1924 
the orchard has been liberally fertil
ized with nitrogen, but during this 
10-year period has had only 43 pounds 
of potash (K 20 ) and 112 pounds of 
phosphoric acid (P2O5). The reason 
that phosphorus and potassium were 
generally omitted was that recom
mendations (though not of the

tons of dolomitic limestone per acre 
to have neutralized the acidity caused 
by the ammonium sulphate. Yet dur
ing this period only 500 pounds of 
dolomitic limestone were used.

The soil also received annually con
siderable sulphur from the dormant 
and summer sulphur sprays that were 
given the trees for the control of in
sects and diseases of the trees and 
fruits. All of these practices had a 
decided influence in increasing soil 
acidity.

In late fall (1934) many samples 
of soil were collected and tested for 

(Turn to page 39)
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regon 
nions

By Albert E. 'Wilkinson
Extension Vegetable Specialist, Agricultural Extension Service, Storrs, Connecticut

rHEN you see some extra fine, 
large, reddish-brown, globe- 

shaped onions on our markets, look 
on the original bag and chances are 
that you will find that the onions have 
come from Gervais or Brooks, Oregon. 
Rightly called Onionville are these 
two towns, as they are the center of 
the large, onion production region, the 
farms of Oregon globe onions. Acres 
and acres and acres are devoted only 
to onion raising.

The soil out there where I visited 
is muck, probably an old lake bed, 
now drained and cropped. No one 
that I questioned could really tell me 
just how many hundreds of thousands 
of acres there are suitable for onion 
raising. My friend, John Banick, of 
Gervais, told me that at least 7,000 
acres were used for onion bulb raising. 
This area is entirely away from the 
markets. Their best markets, accord

ing to several growers, are New York 
City and adjacent states.

They are, then, forced to ship all 
the onions raised. The growers also 
told me that they are very much in
terested in increasing their eastern 
shipments, largely because of better, 
prices, but somewhat due to a more 
steady demand. They are all inter
ested in the Connecticut Valley crop, 
its condition, and probable extent of 
sales. Several growers told me they 
had been East in order to see this area 
and to weigh its importance.

This soft, black muck is very easy 
to work, requires only a medium 
amount of fertilizer, about 1,000 to 
1,200 lbs. of a 13-10-20 being used 
per acre. It’s all located in a mild 
climate with a long growing season. 
Planting is mostly in March, and the 
crop is in the storehouse by the first 
of November or earlier.

Oregon has approximately 7,000 acres devoted to onion bulb raising.
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Storehouses have sprung up all over 
the area. One large grower in Brooks 
has five or six 40 by 100-foot houses 
that I saw loaded with crates of choice 
onions.

The crop is grown much as it is in 
the Connecticut Valley, in Wethers
field, or East Hartford. The main 
difference is that more seed per acre 
are used, and more or all seedlings are 
allowed to develop. Thinning or 
spacing in the row, as practiced in 
Connecticut, is not needed at all, be
cause in this soft, spongy soil with its 
high-water table the onions can and 
do develop and push out, so that each 
row may be from five to eight onions 
wide. These come to full size, too.

The onions at harvest are thor
oughly dried in the field and then 
placed in crates and somewhat cured. 
Later they are brought into the store
houses and held in the crates. Be
cause of the warm climate most of the 
storage plants have only one wall of 
boards. A few of the better houses 
have two layers and paper on the out
side layer. Using these storages in 
Connecticut with our cold winters 
would mean frozen onions and losses.

At shipping time the onions are

run over a topping and grading ma
chine. The dry tops are cut off and 
the netted bags of uniform size, 
stamped with the name and address of 
grower or brand, are filled with onion 
bulbs quite uniform in size. It does 
not take long to run through a car
load of these large, reddish, globe 
onions.

In addition, my friend Banick told 
me that there are about 1,000 acres on 
higher soil nearby that are used for 
growing onion seed of the highest 
quality. Most of this acreage is con
trolled by one of Connecticut’s lead
ing seedsmen. Therefore, we in Con
necticut have a finger in the pie out 
there in Gervais and Brooks, Oreg.

Friend Banick was kind enough to 
take me to many of these seed 
growers' farms. One of these places 
impressed me very much because of 
the care taken in the work. Much to 
my surprise I found it was operated 
and managed by a Japanese woman. 
She had lost her husband through a 
runaway horse accident, but she car
ried on. In one of her fields I found 
about 100 people working. Rows in 
this field were more than 2,500 feet 

(Turn to page 33)

Fields like this one bring: 1,500 bus. per acre. The onions have been pulled and are ready
for drying in the field.



Mr. Ben Qualifies 
As Truck “Planter”

By G. Chalmers McDermid
Charleston, South Carolina

HY shouldn’t my tomatoes be 
good? They were fertilized 

with a 4-8-10 fertilizer, and when 
they have that much potash under 
them, they’ve got to be good.” Such 
was the answer this writer received, 
when he commented on the beautiful 
tomatoes W. B. Seabrook of Mount 
Pleasant, South Carolina, was shipping 
from his 1935 crop.

"We had a terribly rainy season,” 
Mr. Seabrook said, "and to all out
ward appearances, we should have had 
a crop failure. But somehow or other, 
the elements let up on us, and we 
made the largest crop we have had in 
years. I have used a 10 per cent pot
ash fertilizer for tomatoes for a long 
time, and feel that in spite of bad 
weather, year in and year out, it rather 
equalizes things for the crop. I find 
that when I put out; this high-potash 
analysis I get a smooth-skinned to
mato, fewer catfaces and splits, and 
practically no 'nail-head rust,’ the 
bane of the tomato grower’s existence. 
I find that my bushes are healthy from 
the start, and keep their thrifty condi
tion all through the growing season. 
Potash makes a better shipping to
mato, the skin is tougher, and the 
tomatoes fill out well. They don’t 
bruise easily, and carry to the markets 
in first-class shape.”

If this writer had been penning a 
testimonial for some fertilizer manu
facturer just about this time, he could 
not have asked for a better break than 
Mr. Seabrook’s statements given

above; but testimonials do not inter
est him these days. He was interested 
in securing first-hand information on 
why Mr. Seabrook always made good 
crops, good seasons and bad, wet 
weather and dry, year in and year out.

To get this information our con
versation had to go back to the old 
days of sea island cotton on the South 
Carolina coast, the days when cotton 
farmers were cotton "planters.” (And 
by the way, many of them rather re
sented the term "cotton farmer.” 
They were "cotton planters.”) Gen
tlemen of the old school, we might 
call them, studious of the needs of 
their crops, avid readers, conductors of 
experiments on their own farms, really 
getting somewhere with their private 
research. There are only a few of 
these old-time gentlemen left, and our 
good friend, Mr. Ben, a cracking good 
farmer who has kept abreast, and even 
ahead of the times, is one of them.

Resourceful Farming

Ever since his younger days, he has 
had the "yearn to learn.” In riding 
through his sea island cotton crops, he 
noticed certain fields that each year 
shed their leaves prematurely. They 
looked rusty, bolls didn’t fill as they 
should. "Something must be wrong 
with that piece of land,” thought he, 
"perhaps it lacks some kind of plant 
food. Maybe if I put some of that 
'pluff mud’ in the rows it will help 
it out for another year.” Suiting the 
action to the thought, the next winter

18
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he had his carts go out into the 
tough, greasy mud of the near-by salt 
marshes and bring it into the "rust 
spots.” Next summer he noticed a 
marked difference in the cotton. It 
remained healthy all during the grow
ing season. It didn’t rust. It made 
a plumper boll and a silkier staple.

spread the kainit than it was to haul 
cart load after cart load of the mud 
to his fields.

Naturally he was interested in this 
radical new departure. He had used 
the "pluff mud” on sweet potatoes in 
former years, so he decided also to put 
out some kainit for them. A mar-

Courtesy A gr. D ept., Seaboard A ir  L ine  Railway, 
Tomato pickers waiting to be checked— a familiar scene in the “ low country.”

Why was this? He and his friends 
"racked their brains” and figured it 
out as salt, but what kind of salt? 
Common table salt put on the lands 
would ruin a crop, so what could it 
be? Hardwood ashes gave similar re
sults on tests run by some of his 
friends. "Perhaps,” he reasoned, 
"there was some connection between 
the salt in the ashes and the salt of 
the 'pluff mud.’ ”

Then along came a fertilizer sales
man with a sample of kainit salt. He 
told of certain tests that had been 
made on other crops which had 
proven that this material had rust- 
controlling features. Mr. Seabrook 
easily put two and two together and 
made four. He tried this kainit salt 
(as it was then known) on a small 
plot of sea island cotton and found 
that he had the same protection 
against rust that the "pluff mud” gave 
him, and how much easier it was to

velous crop resulted. His potatoes 
were chunky, fist-sized roots which 
the markets wanted immediately. 
Needless to say, Mr. Seabrook was sold 
on the idea of a kainit salt fertilizer, 
and he began using it on still more of 
his crops. It seemed to him like an 
Arabian Night’s tale. He had found 
the "open sesame” to what his plants 
needed.

That was many years ago, but if we 
say "many years ago,” one may get 
the idea that Mr. Ben is a long-bearded 
Santa Claus. Such, however, is not a 
fact. He is considerably older than 
this writer, but still has many years 
of usefulness left to him, in which he 
can teach his neighbors a thing or two 
about crop fertilization.

About 1918, the boll-weevil came 
to coastal South Carolina and wiped 
the sea island cotton crop off the map. 
Planters, who had made themselves 

(Turn to page 35)



Fertilization and Care 
o f Peat Soils

By R. E. Stephenson
Oregon State Agricultural College, Corvallis, Oregon

PEA T in the raw represents plant 
materials more or less embalmed 

in wax and preserved in humic acid 
water. The degree of preservation is 
sometimes so complete in the case of 
sphagnum moss peats, that the moss 
when dug and dried is used for pack
ing material as a substitute for ex
celsior. Such material is not yet peat 
soil. These peats even after becoming 
soil require more than average liberal 
fertilization with potash, lime, nitro
gen, and phosphate.

Peat soil represents plant materials 
in the process of decay. When the 
water is first removed from raw peat, 
rotting is slow and several years may 
be required to make productive soils. 
The more decomposed the original peat 
materials, the more quickly productive 
soils are formed. There are so few 
micro-organisms in raw peat that in
oculation is helpful in speeding up 
rotting or humification.

Influenced by Vegetation
The type of plant growth from 

which peat is formed influences the 
productive value of the peat soil. 
Sphagnum moss makes poor soil. 
Sedges, reeds, grasses, with some woody 
growth make better soils. Presence of 
woody growth in the peat indicates 
that at some period in the peat accu
mulation there has been partial drain
age. The aeration afforded by the 
limited drainage stimulated a certain 
amount of decomposition, and a peat 
of higher protein and nitrogen content 
was formed. There was also during

the period of partial drainage a better 
type of vegetation for making peat 
soil.

Southern peats, formed under low 
rainfall and high evaporating condi
tions, are likely to prove more fertile. 
They contain more mineral matter. 
Peat on a lime substrata may be neutral 
in reaction and is better than the acid, 
leached peats of the North. The latter 
are slow to become soil and need a lot 
of fertilizing to make them productive. 
High-lime and low-lime peats are 
sometimes classed as good or poor soils, 
respectively.

Drainage Essential

In reclaiming peat land the first 
thing is drainage, to remove excess 
water, admit air, and promote oxida
tion. A light application of manure is 
helpful to introduce micro-organisms. 
Drainage should not be too deep, or 
capillary water cannot rise to the roots 
of crops. Drains placed too shallow 
are soon within reach of the plow 
because of the shrinkage of the peat 
as it dries and decomposes. Shrinkage 
of a foot or two in .a few years is 
probable.

The drains for common crops should 
not lower the water table more than 
two and a half or three feet below 
the surface after settling. Tiles orig
inally placed four and a half or five 
feet deep probably will work out about 
right.

Raw peat at the beginning of de
composition is somewhat comparable

20
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to the raw materials from which com
post is made, except that there is 
usually a greater deficiency of potash. 
Composting is an aerobic process car
ried on by micro-organisms in the 
presence of moisture and nutrients. 
The nutrients needed by the compost 
organisms are nitrogen and carbon for 
protein synthesis, carbon to supply 
energy by oxidation, and phosphorus, 
potassium, and other minerals. The 
organisms require a neutral reaction 
which necessitates the use of lime on 
acid peat.

Supply Deficiencies

Raw peats are deficient in minerals 
for two reasons. Water plants, out 
of which peat is formed, are naturally 
low in mineral content. The mosses 
are especially deficient in minerals. 
Likewise sedges, rushes, tules, and 
water grasses are low in minerals. 
Then since peats accumulate in water, 
the plant materials of their origin 
have been extremely leached for ages. 
Nearly everything that water can dis
solve has been removed. Except in 
the presence of an alkaline substratum, 
this leaching is bound to produce base 
deficiency and high acidity. Hence 
the necessity for liberal liming and 
mineral fertilization, adding sometimes 
such rarer elements as copper, man
ganese, and zinc to the usual formula.

Since peat is mostly organic mat
ter, sometimes ninety per cent or more, 
casual consideration might lead to the 
conclusion that nitrogen which is sup
plied by organic matter would not 
need consideration in a fertilizer pro
gram for peat soils. Such is not the 
case, at least so far as the raw peats 
are concerned. The same leaching 
which removed soluble bases removed 
also the soluble proteins, and amino 
acids. The nitrogen of these has long 
since disappeared as the result of anae
robic decomposition. The nitrogen 
which remains is in the form of re
sistant, slowly decomposable products.

Peats normally contain from less 
than one to perhaps three or four per

cent nitrogen. The raw peats contain 
less nitrogen than those in the more 
advanced stages of decay. Humus of 
mineral soils, on the other hand, car
ries five or six per cent of nitrogen. 
As peat decomposes or humifies, it be
comes more and more of the nature of 
real humus. The micro-organisms 
that break it down build new pro
teins, comparable to those of the 
humus of mineral soils. In time, most 
of the peat material is humified, and 
the nitrogen content, availability, and 
general properties approach those of 
real humus.

One requisite of raw peat decom
position, therefore, is a treatment with 
nitrogen fertilizer, or perhaps a com
plete fertilizer carrying a goodly con
tent of nitrogen. The nitrogen fertil
ization is less needed on the better 
decomposed peats. Ultimately, there
fore, nitrogen fertilization may be re
duced or perhaps eliminated.

Potash for Quality

Mineral fertilization must always 
continue on peat soils. Phosphate and 
potash treatments cannot be elimi
nated. Liberal use of potash may make 
the difference between crop failure and 
good yields. Potash not only in
creases yields but improves the quality 
of crops grown on peat soils. Potatoes 
may blacken at the base in cooking 
due to lack of potash, this is the 
result of the accumulation of amino 
acids which turn black due to the 
heat of cooking. Liberal mineral fer
tilization is necessary to assure normal 
quality of crop products.

Burning is sometimes practiced as 
a substitute for fertilizer treatments. 
By burning a few inches of the sur
face, enough ash, including lime, pot
ash, and phosphate is liberated to pro
duce a crop. Since peats are limited 
in depth, such a practice is short
sighted and wasteful. A few fires and 
there is no more peat soil. The valu
able peat goes up in smoke. The prac
tice is nearly as senseless as burning 
stable manure or a compost heap.
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A strong feature of peat soil is its 
favorable moisture condition. Peats 
hold more water useful to plants than 
do mineral soils of similar depth. 
Crops grown on peat do not suffer as 
soon in drought as on mineral soils. 
Peat is easily penetrated and permeated 
by roots of crops which are seeking 
moisture and nutrients. The combina 
tion of high moisture capacity and 
excellent aeration cannot be duplicated 
in any other soil. Garden crops grow 
quickly and continuously, and are 
tender, juicy, and delectably flavored.

Seed-bed preparation in peat soils 
is no problem. Clods cannot form. 
There are no crusts, and no packing 
and puddling with the rains. Tillage 
is easy, and the minimum amount is 
required. New peat is sometimes too 
loose and must be compacted by heavy 
rolling. Surface tillage is all that is 
necessary in any case. No other soils 
are as well adapted to producing big 
yields of high quality truck and gar
den crops. The Delta peats of Cali
fornia are reported to have returned 
an average of $100 an acre for 10 
years over the entire area cultivated 
(some 2 2 5 , 0 0 0  acres). Potato yields 
of 1,000 bushels an acre are attain
able. These are perhaps the most pro
ductive peats.

Possibly three fourths of the 100,- 
000,000 or more acres of peat in this 
country may sometime be utilized for 
purposes of agriculture. As yet the 
greater portion is undrained and un
utilized. Some of the area supports a 
poor growth of timber. Other areas 
return a little low-grade pasture or 
swamp hay. Still other areas con
tribute practically nothing of eco
nomic importance except perhaps a 
home for wild life.

Commercial Future?
Difficulties of drainage, slowness of 

decomposition of raw peat (in part 
due to lack of understanding of its 
fundamental properties), the expense 
of reclaiming and placing peat under 
cultivation, all are factors retarding

the general program of peat utiliza
tion. Climate, markets, and many 
other things must of course be con
sidered in planning a peat utilization 
program. Perhaps some day consider
able peat will find its way into com
mercial uses. Ammoniated peat, and 
perhaps complete fertilizers formed 
with peat as a carrier of nutrients and 
a conditioner of the mixture, may 
sometime become popular on the mar
kets.

At present, however, peat as soil 
deserves the chief consideration. A 
peat agriculture is now gradually de
veloping, not only with such special
ized crops as mint, celery, and potatoes, 
but with general farm crops. There 
are few farm crops that cannot be 
successfully grown on good peat soils, 
and with the minimum of physical 
effort. Even legumes are grown and 
are needed to supply fresh humus ma
terial that is easily decomposed in so 
large an inert mass.

Peat Will Pay

Successful peat management de
mands simply a fundamental knowl
edge of the origin and nature of peat 
materials and the processes through 
which raw peat changes to productive 
peat soils. The almost universal need 
of peat soils for potash fertilization is 
easily understood by a common sense 
consideration of the problem. Potash 
in plant material is practically the 
most soluble constituent found. Even 
the dead leaves of growing plants in 
the field have their potash more or 
less leached out by the rains and re
turned to the soil. Why should not 
the plant materials of peat, immersed 
in water for centuries (as they are 
during the period of accumulation) 
lose practically all their potash? They 
do lose most of it.

This argument applies to all other 
nutrient constituents to the extent of 
their solubility. The least soluble con
stituents, lignin, waxes, and cellulose

( Turn to page 35)



P I C T O R I A L

TEMPTATIONS IN TH E LIFE OF A  MUSICIAN.



Above: Disgruntled over the job which kept him from going to the community picnic. 

Below: Sea-gulls take to land when rice binders offer an invitation to dine.



Above: Lima beans for winter dinners are harvested near San Diego, California. 

Below: Lively music strengthens the patience of any crowd for tedious political harangues.



Good advice tendered 

from experience and re
ceived with discrimina

tion bnilds progressive 

farmsteads.



Top Quality LT-fotlf 
on Display
International Amphitheatre in Chicago, September 12-20. The significance of 
this exposition is far-reaching. Held on the site of the great International Live 
Stock Exposition and Hay and Grain Show, inaugurated 3 6 years ago and now 
grown into one of the largest agricultural functions in the world, the new 
exposition marks the growing importance being accorded the “garden” side of 
agriculture.

We do not have to go back many years to find conceptions of our agri
cultural wealth defined almost solely in terms of live stock, cotton, wheat, and 
corn. It will surprise many to know that today the combined value of our 
fruit and vegetable crops is only slightly less than the combined value of our 
cotton and wheat crops.

Considering the differences in acreages involved and the increasing dis
tances between production areas and consuming centers, with all the attendant 
problems of getting a quality product to the consumer, the necessity for 
improved methods, varieties, etc., as epitomized by the interest culminating in 
an International Exposition, is seen. Probably in no other line of competitive 
production does quality play so great a part in the ultimate profit to the grower 
as it does in the fruit and vegetable industry.

It has been said that success in farming is dependent 
upon three primary things— the man, the land, and the 
market. Each factor is variable, making success a goal, 
the attainment of which employs the constant search 
for the optimum balance between the three.

Knowledge and experience are probably the two
most valuable assets of the man. A farmer has no

more important use for knowledge than in connection with the management
of his land. Profitable crops cannot be produced without adequate supplies of
plant food, and these cannot be provided without knowledge as to the needs 
of the various crops and the capability of the soil at hand for providing them. 
Experience is an efficient teacher, storing up as it will, knowledge from per
sonal experiences and from the experiences of others. A successful man keeps 
his mind open to any new developments which he can utilize toward his own 
success.

Well along on the road to success were those growers who started with 
land in a high state of natural fertility. However, the best of land cannot 
meet the demands of growing season after growing season and maintain its

Success
in
Farmm!

27



2 8 B e t t e r  C r o p s  W i t h  P l a n t  F ood

level of fertility. Fortunately, years of research work, experimentation, and 
survey have provided information on the application of fertilizers necessary to 
keep the land producing profitably. It remains for the individual farmer to 
adapt this information to his own soil and crop needs.

An intelligent man farming productive land will find a good market. 
Nearness to market, in these days of varied means of rapid transportation, isn’t 
a limiting factor to the extent it was a few decades ago. The pathway beaten 
to the maker of the "best mouse-trap” has not only wound around to take in 
the grower of quality produce, but quality produce reaching large markets in 
good condition is demanding a premium.

Recent reports of soil-testing trains touring important agricultural sections 
in the service of the farmer give further credence to the man, land, and market 
formula for success. In Indiana in August a soil-testing train on the B. & O. 
railroad, under the direction of the agricultural agent for the railroad and with 
agronomists from Purdue University doing the testing, was run from the 
western to the eastern side of the state. During the two-weeks tour nearly 
1,300 farmers registered for the lectures and 950 fertility tests and 1,500 lime 
tests were made. Many soils showed a great need for fertilizer and lime and 
recommendations for treatment and cropping were given.

The agricultural agent for the railroad said that the railroad was interested 
in the welfare of the farming populace, as more than 60 per cent of the freight 
traffic and the welfare of the railroad was directly dependent upon the farming 
occupation.

Agriculture needs more of such cooperation with other industries. Man, 
land, and market can well be transcribed into people, countries, and commerce.

'TTjU .p, I R  if* Our congratulations go to F. H. Jeter, editor of the
North Carolina State College of Agriculture and Engi
neering for the signal honor bestowed upon him at the 
23 rd annual convention of the American Association of 

Agricultural College Editors held recently at Madison, Wisconsin. Among the 
exhibits in the feature story classification at this convention, Mr. Jeter entered 
"We Did 'Sumpin* About It,” and when the critical committee had completed 
its judging, the blue ribbon was awarded Mr. Jeter for this story, acclaimed the 
best written by an agricultural editor this past year.

There were delegates from 36 states, Hawaii, and the District of Columbia 
at the meetings, and "We Did 'Sumpin* About I t” competed with feature 
stories which had appeared in the Country Gentleman, Progressive Farmer, the 
Chicago Tribune, and various other farm papers and feature sections of daily 
papers. Adding to the honor of the blue ribbon, F. R. Beckman, managing 
editor of “Farmer’s Wife,” who was chairman of the judging committee, told 
the Association that the article was a complete feature story.

Mr. Jeter also was awarded second prize for syndicated items to the weekly 
papers and third prize for brief news items, thus giving North Carolina three 
ribbons, more than any other college or university won in the contest.

Along with the congratulations which we are according Mr. Jeter, we 
cannot help but congratulate ourselves a little for the fact that this excellent 
story was published in B e t t e r  C r o p s . It appeared in the May 1936 issue and 
at the time created such comment that reprints of it were made for wider 
distribution. It would seem that in some degree we were achieving our constant 
aim to provide our readers with the best articles possible in our particular field.



EEVEEWS

This section contains a short review of some of the most practical and important bulletins, and 
lists all recent publications of the United States Department of Agriculture and the State Ex
periment Stations relating to Fertilisers, Soils, Crops, and Economics. A  file of this department 
of B ETTER  CROPS WITH P LA N T  FOOD would provide a complete index covering all publica
tions from these sources on the particular subjects named.

F e r t i l i z e r s

An insight to the typical fertilizer 
practices employed by the early Mar
ket Irish potato growers in Florida is 
among the many interesting topics dis
cussed in Bulletin 295, “Potato Grow
ing in Florida,” by W. M. Fifield of 
the Florida Agricultural Experiment 
Station. Since nearly all Florida soils 
are deficient in nitrogen, phosphoric 
acid, and potash, an abundant supply 
of available nutrients is furnished the 
plants in the form of commercial fer
tilizer. Muck soils ordinarily contain 
appreciable amounts of nitrogen but 
are notably lacking in other essential 
plant foods, and some muck types 
situated near Lake Okeechobee are also 
deficient in manganese and copper. Be
cause manure costs more than resultant 
yields justify, the author states that 
only a few growers apply stable ma
nure to their land. In many cases 
farmers in the leading potato sections 
plow under soil-building crops to add 
organic matter and nitrogen to the soil.

Growers in the largest potato area, 
known as the Hastings district in 
North Florida, usually apply a fer
tilizer analyzing 4-7-5 (N-P-K) at the 
rate of a ton to the acre. Most farm
ers in this area apply the fertilizer in 
one application, usually two to six 
weeks prior to planting. A few grow
ers have found high-analysis inorganic 
fertilizers give satisfactory results. In 
the Homestead or South Allapattah 
district, a 4-8-5 fertilizer with applica
tions of a ton per acre are generally 
used. Some growers apply about two 
thirds of the fertilizer at planting 
time with the planting machine and

the rest as a side application four to 
six weeks later, while others use the 
total amount when the potatoes are 
planted. The former practice of di
viding the application is considered 
more efficient during rainy seasons. 
From 100 to 200 pounds of 65 to 83 
per cent manganese sulfate per ton 
are mixed with the potato fertilizer. 
For the Everglades soils such standard 
commercial fertilizers as 0-10-12 and 
0-8-16 are commonly applied in one 
operation at planting time at from 
200 to 500 pounds per acre. Most of 
the fertilizer used in this area also con
tains manganese sulfate, and the author 
mentions that 50 to 100 pounds of 
copper sulfate broadcast over saw- 
grass land before the initial cultiva
tion have been found beneficial. Fer
tilizer practices in other areas of the 
State are quite similar to those of the 
Hastings and Homestead areas. Fer
tilizers such as 4-8-5, 3-7-5, 3-10-7, 
and 6-11-10 analyses are frequently 
used on the farms of West Florida. 
Soil preparations, adaptable potato va
rieties, cultivation requisites, and 
spraying and dusting include other 
subjects discussed in the publication.

"C om m ercial Fertilizers, A gricultural Min
erals 1933,” State Dept, o f  Agri., Sacramento, 
C alif., Sp. Pub. 139,  Dr. Alvin J .  C ox, C h ie f, 
Div. o f  C hem .

"State Board o f  Agriculture Annual R eport  
f o r  1934- 3J , ”  St. Bd. o f  A gr., D over, D el., 
Q uarterly Bui. Vol. 23,  N o. 3.

"Tonnage o f  D ifferent Grades o f  Fertilizer 
Sold in Michigan in  1933,” Soils D ept., Mich. 
St. C ol., East Lansing, Mich.

"M ichigan Fertilizer Bulletin, Fall Season 
1934,  Spring  1933,” St. Dept, o f  A gr., Lans
ing, M ich., Bui. 7, W. C. Geagley, P. O’Meara, 
H . E. Schlichting, and M. M. N asif.
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"Registration, Labeling, and Inspection o f  
C om m ercial Fertilizers; 1935,” Agr. Exp. Sta., 
C olum bia, Mo., Bui. 361, Mar. 1936, F. B. 
M um ford, L. D. H aigh, and E. W . Cowan.

"Fertilizers fo r  Early C abbage,” Agr. Exp. 
Sta., State College, N . M., Bui. 23 5, Feb. 1936,
A. B. Fite.

" D epartm ent o f  A griculture o f  Oregon  
Bulletin,” St. D ept, o f  A gr., Salem, Ore., 
Bill. 53, M ay 1936.

"Fertilizer Experim ents w ith  Y ellow  Ber
muda Onions in the W inter Garden Region  
o f  Texas,” Agr. Exp. Sta., C ollege Station, 
Brazos C ounty, Texas, Bui. 524, Mar. 1936, 
Leslie R . H aw thorn.

Soils
"Results of Erosion,” Numbers 6-9, 

Volume 12, issued by the Department 
of Agricultural Education of the 
Clemson Agricultural College, S. C., 
will prove instructive to the farmer 
and farm boy interested in knowing 
the different types of erosion and their 
effects. Edited by W. G. Crandall, 
T. L. Ayers, J . B. Monroe, B. H. Strib- 
ling, and Dorothy Cary, the publica
tion contains excellent material on the 
subject of soil and water conservation, 
resulting from the findings of Federal 
Soil Conservation and state experiment 
stations, and also valuable contribu
tions from a host of soil and engineer
ing scientists of agricultural colleges 
and other agencies. According to the 
editors, this is the first of a series of 
publications on soil conservation they 
plan to publish. " I t  is hoped that 
this issue of Agricultural Education 
will stimulate active participation on 
the part of students of vocational agri
culture in determining the degree and 
extent of erosion on individual farms,” 
the authors declare. Illustrations and 
data to portray the results of erosion 
on several types of soils are given.

"A  Study o f  th e U niform ity o f  Soil Types 
and o f  th e Fundam ental D ifferences Between 
th e D ifferent Soil Series,” Agr. Exp. Sta., 
A uburn, A la., Bui. 244, Feb. 1936, Franklin  
L  Davis.

"Soils f o r  Azaleas,”  Agr. Exp. Sta., Gaines
ville, Fla., Press Bui. 496, June  1936, R . M. 
Barnette and H arold  M owry.

"Soil M oisture and W inter W heat w ith  
Suggestions on A bandonm ent,” Agr. Exp. Sta., 
M anhattan, Kans., Bui. 273, Jan. 1936, A. L. 
H allsted and O . R . Mathews.

"Changes in the O xidation-Reduction Equi
librium  in Soils as R elated to  th e  Physical 
Properties o f  the Soil and the G row th o f  
R ice,” Agr. Exp. Sta., Baton Rouge, La., Bui. 
271, Jan . 1936, M. B. Sturgis.

"Soil Building Practices in Maine,” Agr. 
Ext. Serv., O rono, Me., Ext. Cir. 118, May 
1936, A. K . Gardner.

"Soil Conservation in an Im proved Agricul
ture,” Agr. Exp. Sta., Colum bia, M o., Bui. 
362, Mar. 1936, M. F. Miller.

"T he M anagement o f  N ebraska Soils,” Agr. 
Ext. Serv., Lincoln , N ebr., Ext. C ir. 133, 
Sept. 1931 (R ev. Mar. 1936), P. H . Stewart 
and D. L. Gross.

"T he Relationship Between Tree-grow th and 
Stream R unoff in the T ruckee R iver Basin, 
C alifornia-N evada,” Agr. Exp. Sta., Reno, 
N ev., Bui. 141, Jan . 1936, George Hardman 
and Orvis E. Reil.

"An Econom ic Study o f  Land Utilization in 
Chem ung County, N ew  Y ork ,” Agr. Exp. 
Sta., C ornell Univ., Ithaca, N . Y ., Bui. 640, 
Jan. 1936, T . E. LaM ont.

"An Evaporation Survey o f  O hio,” Agr. 
Exp. Sta., W ooster, O hio, Bui. 564, Mar. 1936, 
J .  D. W ilson and J .  R . Savage.

"Lim e fo r  Sour Soils,” Agr. Ext. Serv., State 
College, Pa., Ext. Cir. 159, N ov. 1935, J .  B. 
R . D ickey.

"Irrigation, Portable O verhead,” Agr. Ext. 
Serv., State College, Pa., L eaf. 37, N ov. 1935, 
W. B. Nissley.

"Lim e— Its N eed and Use in W est Vir
ginia,”  Agr. Exp. Sta., M organtown, W . Va., 
Cir. 71, Mar. 1936, W . H . Pierre and G. G. 
Pohlman.

"D evelopm ent and Significance o f  the Great 
Soil Groups o f  th e United States,” U. S. D. A., 
W ashington, D. C ., Misc. Pub. 229, Apr. 1936, 
Charles E. Kellogg.

"Soil Survey o f  M ontm orency County, 
M ichigan,” U. S. D. A ., W ashington, D. C.,
Series 1930, N o. 39, /. O. Veatch, L. R.
Schoenmann, C. E. M illar, and A. E. Shearin.

"Soil Survey o f  Chem ung County, New  
Y ork ,”  U. S. D. A ., W ashington, D. C., 
Series 1932,* N o. 3, C. S. Pearson, W . W . Reitz, 
John  M ack, W ard Ellsw orth, and James
Schwartz.

"Soil Survey o f  L e Flore County, O kla
hom a,” U. S. D. A ., W ashington, D. C., 
Series 1931, N o. 15, E. W . K nobel, C. B.
Boatright, and  W.  C. Boatright.

"Soil Survey o f  Scurry County, Texas,” 
U. S. D. A ., W ashington, D. C ., Series 1931, 
N o. 13, E. H . Tem plin and T. C. Reitch.

Crops
The Seventh Report of "Pasture In

vestigations” of the Storrs, Connecti
cut, Agricultural Experiment Station 
in Bulletin 208, by B. A. Brown and
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R. I. Munsell, outlines several ideal 
pasture mixtures that should prove 
beneficial under varying soil condi
tions. The authors point out that 
moderately acid soils dry enough for 
corn and having a pH of S.2-6.0, a 
mixture of red clover, Ladino clover, 
and either orchard grass or timothy 
should give good results for five years. 
If the soil is above pH 6, it is believed 
alfalfa should be included in the pas
ture mixture, in which case timothy 
rather than orchard grass is preferred 
because, among other reasons, less com
petition for alfalfa may be expected 
from timothy. For two-year stands, 
data indicate red clover and orchard 
grass or timothy mixture produce su
perior results on moderately acid soils, 
while a mixture of biennial white 
sweet clover and orchard grass or 
timothy is very satisfactory on slightly 
acid soils. Land in southern New 
England is too steep for tillage pur
poses and hence pastures should be per
manent, according to the authors. 
Seedings for permanent pastures com
prising red clover, timothy, Kentucky 
blue grass, Ladino clover, and wild 
white clover are recommended. Alsike 
clover, Ladino clover, and redtop or 
reed canary grass are better adapted 
for poorly drained soils. Lime and 
phosphoric acid are usually deficient 
on livestock farms, and potash gave 
a marked response on most species in 
a field where the soil had been im
poverished by many years of mowing 
for hay. Where one-third or more of 
the stand is composed of legumes or 
if manure is available for top-dressing, 
the authors state nitrogenous fertilizers 
should not be required.

"Efficiency o f  Single and D ouble R estric
tions in Random ized f ie ld  Trials w ith  C otton  
W hen Treated by  the Analysis o f  Variance,” 
Agr. Exp. Sta., Fayetteville, A rk ., Bui. 32 6, 
Feb. 1936,  O. A. Pope.

" W alnut Culture in C alifornia,” Agr. Exp. 
Sta., B erkeley, C alif., Bui. 579, June  1924,  
R ev. Jan. 1936,  L. D. Batchelor and O. Lee 
Braucher.

"Peach and N ectarine Growing in Cali
forn ia ,” Agr. Ext. Serv., Berkeley, C alif., Cir. 
98,  Mar. 1936,  Guy L. Philp and Luther D. 
Davis.

"Transactions o f  th e Peninsula H orticu l
tural Society, 19 3 J , ” St. Bd. o f  A gr., D over, 
D el., Vol. 25, N o. 5.

"Annual R eport fo r  the Fiscal' Y ear Ending  
June  30,  1933,”  Agr. Exp. Sta., Gainesville, 
Fla., W ilm on N ew ell, D irector.

"Feeding fo r  M ilk Production ,” Agr. Ext. 
Serv., Gainesville, F la., Bui. 82,  A pr. 1936,  
H am lin L . Brown.

"Blight— A  N on-parasitic Disease o f  Citrus 
Trees,” Agr. Exp. Sta., Gainesville, F la., Bui. 
296,  A pr. 1936,  A rthu r S. Rhoads.

"A  C over C rop Program  fo r  Florida Pecan 
O rchards,” Agr. Exp. Sta., Gainesville, Fla., 
Bui. 297 ,  M ay 1936,  G. H . B lackm on and  
R. M. Barnette.

"A N ew  Squash from  A frica ,” Agr. Exp. 
Sta., Gainesville, F la., Pr. Bui. 490,  A pr. 1936,  
Geo. E. R itchey .

"G rade and Staple Length o f  C otton  Pro
duced in Georgia, 1928-33 ,” A gr. Exp. Sta., 
Experim ent, Ga., Cir. 107,  Mar. 1936,  N . M. 
Penny.

"G row ing Tom atoes in  Illinois, Problem s in 
Producing f o r  M arket and Canning,”  Agr. 
Exp. Sta., Urbana, III., Ext. C ir. 431,  Mar. 
1936,  W . A. Huelsen.

"Eighteenth Annual R eport o f  the D epart
m ent o f  A griculture,”  St. D ept, o f  A gr., 
Springfield, III., W alter W . M cLaughlin, D i
rector.

" T w en ty-fou rth  Annual R eport o f  Purdue 
University, D epartm ent o f  A gricultural E x
tension,” Purdue University, L afayette, Ind., 
J .  H . Skinner, D irector.

"Flax as an Iow a C rop,” Agr. Exp. Sta., 
Ames, Iow a, Bui. 344 ,  Mar. 1936,  Chas. S. 
R eddy and L. C . Burnett.

"Asparagus Investigations in South Louisi
ana,” Agr. Exp. Sta., Baton Rouge, La., Bui. 
270,  Jan . 1936,  W . D. K im brough.

Summary R eport o f  Progress, 1933,” Agr. 
Exp. Sta., O rono, Me., Bui. 380,  D ec. 1933,  
Fred G riffee, D irector.

"Annual R eport fo r  the Fiscal Y ear Ending 
N ovem ber  30,  1933,”  Agr. Exp. Sta., A m 
herst, Mass., Bui. 327,  Feb. 1936,  Fred J .  
Sievers, D irector.

"H eavy M ulching in Bearing A pple O r
chards,” Agr. Exp. Sta., A m herst, Mass., Bui. 
328,  Mar. 1936,  J . K . Shaw and L. Southw ick.

" A lfa lfa  in M ichigan,”  Agr. Exp. Sta., East 
Lansing, M ich., Cir. Bui. 134,  Jan . 1936.

"Seventy-fourth Annual R eport o f  the Sec
retary o f  the State Board o f  A griculture and  
Forty-eighth Annual R eport o f  the Experi
m ent Station,” Lansing, Mich.

"O rnam ental Trees,” Agr. Ext. Serv., East 
Lansing, M ich., Ext. Bui. 160,  M ay 1936,  
Charles V.  Barr.

"T he Q uarterly Bulletin,”  Agr. Exp. Sta., 
East Lansing, M ich., Vol. 18, No. 4 ,  May 1936.

"Quadrennial R eport o f  th e South Missis
sippi Branch Experim ent Station,”  Agr. Exp. 
Sta., State College, Miss., Bui. 310,  D ec. 1933,  
J . C. R obert and  S. R . Greer.

"Plant Propagation b y  Seedage, Cuttage,
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Layerage, and Separation” Agr. Exp. Sta., 
Colum bia, M o., Cir. 191,  A pr. 1936, T . J .  
Talbert.

" T he A gricultural Extension Service, Mis
souri C ollege o f  A griculture; Annual R eport 
fo r  1935,” Agr. Ext. Serv., C olum bia, Mo., 
Cir. 344,  May 1936,  J. W. Burch, Asst. D i
rector.

"Feeding T u r f Grasses on Lawns, Parks, 
and R ecreation Fields,” Agr. Exp. Sta., N ew  
Brunsw ick, N . J . ,  Cir. 363, May 1936, H ow ard
B. Sprague.

nResults o f  Bean Experiments on the  
Storrie Irrigation P roject, Las Vegas, N . M., 
Agr. Exp. Sta., State College, N . M., Bui. 236, 
Feb. 1936, Fabian Garcia and Shelby Utz.

"The Bimonthly Bulletin,” Agr. Exp. Sta., 
Wooster, Ohio, Vol. X X I,  No. 180, M ay-  
June 1936.

"T h e Influence o f  C lim ate, Soil and Fer
tilizers Upon Q uality o f  S o ft  W inter W heat,” 
Agr. Exp. Sta., W ooster, O hio, Bui. 36 3, Mar. 
1936,  E. G. Bayfield.

"Factors A ffecting  th e  Y ield  o f  K raut C ab
bage in O hio as D eterm ined b y  a Survey and 
C ooperative Field Tests,”  Agr. Exp. Sta., 
W ooster, O hio, Bui. 366, Apr. 1936,  C ecil 
W adleigh, H . D. Brow n, and R obert Young.

"R oot Crops,”  Agr. Ext. Serv., State C ol- 
lege, Pa., C ir. 166,  Feb. 1936,  J .  M. Huffington.

"Soybeans in Pennsylvania,”  Agr. Ext. Serv., 
State College, Pa., L eaf. 36,  N ov. 193 J ,  J .  B. R. 
D ickey.

"G row ing Early V egetable Plants Under 
Glass,”  A gr. Ext. Serv., State College, Pa., 
L eaf. 38,  N ov. 193 3, W . B. Nissley.

"Control of Tobacco Wildfire,” Agr. Ext. 
Serv., State College, Pa., Leaf. 39,  Jan. 1936,  
W. S. Beach and O. D. Burke.

"C ontrol o f  Broom  Sedge,”  Agr. Exp. Sta., 
Knoxville, Tenn., C ir. 37, Feb. 1936,  L. R . 
N eel.

"D epartm ent o f  A griculture-Im m igration o f  
Virginia,” R ichm ond, Va., Bui. 338,  June  
1936.

"Q uality Barley— how  to grow , how  to  
handle,”  Agr. Ext. Serv., Madison, W is., Cir. 
278,  Mar. 1936,  B. D. Leith , H . L. Shands, 
and R . A. Moore.

"Growing Respberries £f Blackberries in 
Wisconsin,” Agr. Ext. Serv., Madison, Wis., 
Cir. 280,  Mar. 1936,  J. G. Moore.

" The Chinese Jujube,” U. S. D. A., Wash
ington, D. C., Dept. Bui. 121 3, Apr. 1924 
(Rev. Mar. 1 9 3 6 ) ,  C.  C. Thomas.

"A Digest of Pasture Research literature in 
the Continental United States and Canada,” 
U. S. D.  A., Washington, D. C., Jan. 1, 1936,  
A. J. Pieters.
Economics

Following the approval of the Spen
cer region in West Virginia as a soil 
conservation area, it was felt that a 
survey of the social and economic con
ditions existing within the area would

be of considerable value in carrying 
out the work and serve as a basis for 
formulating measures of improvement 
as a result of work carried on under 
the program. A cooperative project 
was approved between the U. S. De
partment of the Interior and the West 
Virginia Experiment Station with the 
view of carrying out the above ob
jectives.

The results of the study have been 
summarized by F. D. Cornell, Jr., in 
Bulletin 269, entitled "A  Social and 
Economic Survey of the Spencer Soil- 
Conservation Area.” The study pre
sents an interesting cross-section pic
ture of the social and economic condi
tions existing in the agricultural areas 
of this section of the United States. 
The Spencer region lies within the 
Appalachian plateau and the topog
raphy is rough and broken, with nar
row ridges and V-shaped valleys. For 
the most part it is subject to erosion.

About 94 per cent of the farms in 
this area were operated by owners and 
in the majority of the cases were either 
secured by inheritance or purchase at 
the time of marriage. The two steps, 
farm laborer and tenant operator, 
which so many farmers go through 
in other sections of the country before 
becoming farm owners were prac
tically eliminated in this section.

The number of farms and the total 
population of the section has decreased 
since 1900. The roads servicing the 
territory were mostly dirt and in poor 
condition. Most of the farms are 
located on dirt roads and more than 
one half of the farms were more than 
five miles from any market. Ele
mentary schools and churches were 
fairly well distributed throughout the 
district; however high schools were 
not so easily accessible. Many of the 
farms were 10 miles or more from the 
nearest high school. A very small 
percentage of the operators and their 
wives had attended more than ele
mentary school.

Few of the farms had modern con
veniences, such as running water, bath,
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electricity, etc. It was found that 
only 20 out of 772 farm operators had 
not been reared on a farm. The aver
age size of the farming area was 134.5 
acres with a capital investment per 
farm of $3,613.06 of which 85 per 
cent was represented by real estate. 
Only 18 per cent of the land area in 
farms was in crops, 59.9 per cent being 
in pasture and the other 19.9 per cent 
being in woods. Due to the fact that 
a large part of the crop production is 
on steep slopes, the majority of the 
work was done by hand labor, necessi
tating only a small amount of farm 
machinery.

Crop yields for the most part were 
very low and the average total farm 
receipts were $387.35, of which 32 
per cent came from non-agricultural 
sources. The average labor income 
per farm after interest on investment 
and other expenses had been taken out 
was a net loss of $9.93. In many 
cases the income from the farm was 
not sufficient to furnish subsistence to 
the family, and 16 per cent of these 
families had found it necessary to apply 
for and obtain direct relief. Many 
others had augmented their income 
through C.W.A. and P.W.A. work 
relief.

The writer concludes that "with 
present incomes it is going to be diffi

cult for a large number of these farm
ers to meet mortgage obligations and 
at the same time provide adequately 
for their families. . . . Some portions 
of the area have little prospect of ever 
yielding much more than subsistence 
from an agricultural standpoint. . . . 
Methods that must be employed in 
much of the area and the returns ob
tained from farming are not particu
larly alluring to the younger genera
tion. . . . Farmers in the Spencer 
area are not now obtaining sufficient 
income to maintain and conserve soil 
fertility and enjoy with their families 
a desirable standard of living.”

"O utlook fo r  Georgia A griculture in  1936,” 
Agr. Ext. Serv., A thens, G a., Bui. 433 ,  D ec. 
1933, K enneth Treanor.

"Illinois Farm  Econom ics,” Agr. Ext. Serv., 
Urbana, III., N os. 12 and  13, May and June  
1936,  H . W . Mum fo rd , D irector.

"R eport o f  the Kansas State Board o f  A gri
culture fo r  th e  Q uarter Ending D ecem ber 
1933,”  St. Bd. o f  A gr., T opeka, Kans., Vol. 
L IV , N o. 2 1 6-B, J .  C . M ohler, Secretary.

" T h e Kansas A gricultural O utlook fo r  
1936,”  A grt Ext. Serv., M anhattan, Kans., 
Ext. C ir. 122, Jan . 1936, H . U m berger, D i
rector.

"Farm  Prices and Q uality o f  Missouri C o t
ton,”  Agr. Exp. Sta., Colum bia, Mo., Res. 
Bui. 233, Jan . 1936, L. D. H ow ell, Joh n  S. 
Burgess, Jr ., and F. L . Thomsen.

"W isconsin A gricultural Statistics,”  Wis. 
C rop and Livestock R eporting Service, State 
C apitol, Madison, Wis., Bui. 130, W alter H . 
Ebling, E. S. K im ball, and W . D. Borm uth.

Oregon Onions
(From page 17)

long. I did not measure them. They 
were too long. The field was about 
75 acres in size. The onion bulbs for 
seed raising are placed in shallow fur
rows, four to five inches deep, onions 
four to five inches apart. It required 
100 bushels of bulbs for an acre. 
Labor used is anyone that wants a job. 
It’s all piece labor, 8 cents a bushel 
for planting. A good worker earns 
from $1.60 to $3 a day, and it is a 
back-breaking job.

At harvest time the heads of the 
onion stalks are cut off. In these 
heads are found the seed. The heads 
are stored and dried in the onion store
house, and when dry are threshed. The 
seed is fanned, and in some cases 
partly water-cleaned. The product 
obtained as I saw it, felt of it, and 
tested it in several ways is a heavy, 
plump, black, choice seed, that seemed 
to me had much vitality and should 
give results.
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Corn Needs Man Just as 
Much as Man Needs Com

Students of genetics in the United 
States Department of Agriculture call 
maize, or Indian corn, "the most com
pletely domesticated grain, quite in
capable of maintaining itself without 
man.” None of the Old World 
cereals such as wheat, barley, or rice 
has reached this high degree of de
pendence on human care, says J . H. 
Kempton, Bureau of Plant Industry.

"How, when, and where corn was 
domesticated are three questions often 
asked but never answered,” he says. 
"Though there is corn of primitive 
people, there is no such thing as prim
itive corn. The oldest ears known are 
as highly developed botanically and 
as completely divorced from wild 
plants as the best of our varieties.

"The most ancient corn known is 
that of the pre-Incas of Peru. Well 
preserved ears in the graves of these 
people duplicate the varieties grown 
in the same region today. A thousand 
or more generations have made no 
changes. Charred corn from the 
Mound Builders of the Ohio Valley 
resembles corn grown by Indians in 
the Middle West.”

The nearest relative to Indian corn 
known to botanists is the grass gen
erally known by its Aztec name of 
teosinte. But if corn developed from 
teosinte, Mr. Kampton says, the man
ner of development can only be sur
mised. It is believed, however that 
the advance of genetic knowledge may 
unravel the mystery of maize.

Versatile Soybean Makes 
Tasty Food When Cooked

It all depends upon taste— so soy
beans are being cooked and tasted in 
the United States Department of Ag
riculture to determine which varieties 
may be used as edible green beans.

The green beans resemble young, 
tender lima beans, but they have a 
richer, more nutty flavor. The pods, 
too tough to be eaten as food, may be 
easily shelled after a 3-minute boiling.

About 60 edible varieties were 
brought from Japan and planted at 
the Department’s experimental farm at 
Arlington, Va., and at several State 
experiment stations. Each week, as 
they ripen, a number of varieties are 
cooked and tasted.

From 75 to 170 days are required 
for the green beans to mature. They 
differ markedly in flavor, ease of cook
ing, and respond differently to soil and

climatic conditions. A number of 
very promising early, medium, and late 
vegetable types for regions adapted to 
the soybean have been found. The 
Hahto, a medium variety, is the only 
green vegetable variety handled by 
growers. The Rokusun, a late type, 
and two or three early Japanese va
rieties should be in the hands of grow
ers and seedsmen next season.

Common varieties also may be used 
as green vegetable beans, but they are 
smaller, do not cook as easily, and 
usually lack the distinctive flavor.

As green vegetable beans, soybeans 
should be picked when they reach full 
size and are still green and succulent. 
They may be cooked about the same 
way as fresh lima beans or green peas. 
Many persons prefer to boil them in 
salted water from 20 to 30 minutes.
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Fertilization and Care of Peat Soils
(From page 22)

remain— therefore, the inertness of 
raw peat and the slowness of soil- 
forming changes after drainage. The 
fertilizer and management program 
must give due consideration to these 
fundamental facts. This done, peat

areas that are now more or less waste 
may gradually become prized crop- 
producing centers, and the returns 
from peat lands already under culture 
may be boosted to higher yields and 
more profitable production levels.

Dry-weather Profits from Garden Irrigation
(From page 10)

farthest pipe was 1 inches, next 1 / i  
inches, and nearest the piston-type 
pump a 2-inch pipe, the discharge was 
through a 2-inch pipe into 12-ounce 
porous canvas hose. These three sand 
points furnished water for 130 hours 
of continuous pumping, and seemingly 
the supply was inexhaustible. The 
power used was the farm tractor. This 
shows that almost any kind of power 
used proved very economical.

Growers this year paid for their ir
rigation outfits from the added profits 
due to watering when water was 
needed. What might be the trend for 
another year is rather hard to say, but 
the grower should first consider the 
cost and the crops that he will grow 
and then weigh the normal profits

under ordinary years. Intensive plant
ing of good paying crops should also 
be included in the garden plan.

Fig. 3— The farrow method of irrigation. 
Eight rows were irrigated at one time through 

foar 4-inch discharge openings.

Mr. Ben Qualifies as Truck “Planter”
(From page 19)

financially independent growing this 
silky staple for the French and Belgian 
lace-makers, were reduced to a state 
of panic. Their living had been taken 
away from them by a pesky bug. 
"What can we get to take the place 
of our cotton?” was the thought on 
everyone’s mind. For a year or two 
they cast about rather hopelessly, but 
finally settled down to vegetable rais
ing. A great many growers had al
ready shifted to these crops, partially 
from economic reasons, and partially

because their lands were not suited to 
the culture of sea island cotton.

Mr. Seabrook had considered the 
probability of the weevil’s relentless 
march and the possibilities of making 
some money from green crops, so he 
joined the parade and went to it. He 
applied his hard-earned principles of 
crop feeding to these crops with 
marked success. Spinach, b e a n s ,  
squash, potatoes, and tomatoes were 
planted on lands which had formerly 
grown the "sea island.” Doubts
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which arose in his mind as to whether 
or not the soils were too light for 
vegetables, vanished after a crop or 
two, and he settled down to the busi
ness of learning all over again.

Leaving the very lightest lands for 
cowpeas and velvet beans, he planted 
the others. What fertilizers to use, 
what soils would suit various crops, 
what plant foods to use, all these were 
questions which had to be answered. 
His neighbors, and he also, had begun 
using a 5-7-5 analysis mixed fertilizer. 
Why, they didn’t know, but they were 
satisfied. They were making good 
crops, but Mr. Ben figured that good 
crops could be made better, so he 
again asked his fields to show him, as 
they had shown him their needs with 
the sea island cotton.

He experimented with additional 
nitrate of soda, kainit, muriate of 
potash cottonseed meal, and other fer
tilizing materials. On some crops he 
found that a mixture of 100 pounds 
of nitrate of soda worked wonders, on 
another crop he used the soda and 100 
pounds of muriate of potash and 
found that it was still better. The 
results from still another crop showed 
him that 100 pounds of muriate was 
just "what the doctor had ordered” 
and he didn’t need the additional soda. 
So, after several years of try-outs, he 
made up his mind that no matter 
what the vegetable crop he planted,

he must be long on potash to get 
"Seabrook Quality” into the harvest 
baskets.

Today, he is known throughout 
South Carolina as one of the best to
mato growers in the state. His crop 
gets annually from 1,500 to 2,000 
pounds of 4-8-10 fertilizer per acre. 
His reputation on other crops is like
wise an enviable one. Buyers in the 
big markets know what "Seabrook 
Quality” is and call for his shipments. 
His lima beans get a ration of 800 to 
1,000 pounds of 3-8-8, his spinach is 
fed on 1,800 to 2,000 pounds of 
8-7-8, and other minor crops are 
similarly fertilized. These analyses 
may seem strange to farmer folk in 
other sections of the country, but in 
coastal South Carolina many growers 
are thinking independently and are 
calling for the plant foods they feel 
that they need to make quality crops.

W. B. Seabrook, "Planter,” Gentle
man of the old South, is still in the 
game. Instead of being just another 
truck farmer, his knowledge of plant- 
food requirements, of soils, and of 
fertilizer materials has elevated him to 
the rank of “Truck Planter” par ex
cellence. His fields are always a joy 
to behold, in growing season or at 
harvest time, and we trust that some 
day you who read this will be fortu
nate enough to make the acquaintance 
of our good friend "Mr. Ben.”

Chrysanthemums Thrive in Sand Culture
(From page 8)

about a marked reduction in the num
ber and size of bloom.

One of the most outstanding fea
tures of these experiments was the 
effect of the feeding on the color of 
the bloom. In one variety which 
should normally produce bloom ocher- 
ous orange in color, the feeding of ex
cess nitrogen resulted in the produc
tion of bloom Empire yellow in color. 
The same result was produced by a re

duction in the amount of potassium 
fed or by increasing the amount of 
phosphorus in the solution. Further 
increases of potassium intensified the 
ocherous orange, producing a more 
deeply pigmented bloom.

This same effect on color-intensity 
was noted with another variety nor
mally producing pink blossoms. With 
high nitrogen feeding, blooms almost 
pure white in color were produced;



Fig. V— A  bed of chrysanthemums grown in river sand and fed nutrienU in solution. Most 
of the soil is removed from the roots before transplanting.
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the same effect was produced with 
high phosphorus feeding. On the other 
hand, increasing the amount of potas
sium intensified the pink to a much 
deeper shade. In both varieties the 
production of a large number of 
blooms of good size and deep color 
was made possible by increased feeding 
of nitrogen accompanied by high feed
ing of potassium. It would appear 
that the development of a suitable 
intensity of bloom-color in chrysan
themums is dependent on an adequate 
supply of potassium, not only in total 
amount but in its relative concentra
tion to nitrogen or phosphorus. The 
amount of nitrogen fed should not 
exceed twice that of potassium.

Fig. V shows a bed of chrysanthe
mums grown in river sand and fed 
nutrients in solution. Before trans
planting into sand most of the soil is 
removed from the roots. Until the 
plants are about half-grown, nutrient 
solution is applied at the rate of % 
of a pint per plant or approximately 
one gallon per square yard once a week. 
The application of solution is then in
creased to \l/z pints of solution per 
plant or approximately two gallons of 
solution per square yard once a week.

In addition to the nutrients the plants 
are watered when necessary but do not 
require any appreciable increase in at
tention over soil-grown plants. In or
der that harmful accumulation of 
salts does not occur, the bed is thor
oughly drenched with water at bi
weekly intervals. The frequency of 
solution applications may be regulated 
to some extent by weather conditions, 
being made less frequently during dull, 
cloudy weather.

The following amounts of salts are 
dissolved in 50 gallons of water:

Magnesium sulphate 247.2 grams or 
approximately 8.7 oz.

Potassium phosphate (monobasic) 
134.5 grams or approximately 4.75 oz.

Calcium chloride 275 grams or ap
proximately 9.7 ozs.

Potassium nitrate 300.6 grams or 
approximately 10.5 oz.

Ammonium nitrate 675 grams or 
approximately 23.75 oz.

If a necessity for iron is indicated 
by the yellowing of the foliage, a few 
drops of a one per cent solution of 
ferric chloride applied when watering 
will supply ample. It will be noticed 
that this solution does not contain any
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of the minor elements, such as boron 
or manganese. Apparently, enough of 
these elements for the healthy growth 
of the chrysanthemum occurs in the 
sand or as impurities in the salts em
ployed. However, if successive crops 
are grown on the same sand, deficien
cies of these elements might be a fac
tor which would have to be considered. 
Plants grown by this method were 
strong and vigorous with excellent 
flower production, and they were like
wise free from foliage mottling and 
burning.

From a practical or commercial 
standpoint it was considered that the 
use of nutrients in solid form might 
have more appeal. Fig. VI shows a 
bed of chrysanthemums grown in 
river sand and fed nutrients in solid 
form, using sand to spread the fer
tilizer evenly. Fertilizers applied in 
the solid form are less quickly avail
able to the plant than when applied 
in solution, so that it is necessary to 
make an application of fertilizer some 
10 days to two weeks before setting 
out the plants. During this period 
the sand is kept moist but not watered 
to such an extent that leaching of the

salts would occur. Before transplant
ing into sand most of the soil is re
moved from the roots of the plants. In 
order that the fertilizer may be ap
plied evenly, it is thoroughly mixed 
with a liberal quantity of sand. Ap
plications of fertilizer are made every 
three weeks at the rate of one oz. per 
two square yards. Watering is given 
when necessary and is also supple
mented by a thorough drenching or 
leaching before each application of fer
tilizer.

The following fertilizer formula 
was used to make up approximately 
25 pounds of fertilizer:

Ammonium nitrate 11 lb. 14 oz. or 
19 lb. 13 oz. of ammonium sulphate.

Magnesium sulphate 5 lb.
Muriate of potash 4 lb. 14 oz.
Superphosphate (16% ) 3 lb. 3 oz.
A few drops of a one per cent solu

tion of ferric chloride used occasion
ally when watering will provide all 
the iron necessary.

Plants grown in this manner proved 
entirely satisfactory. They obtained 
excellent growth and vigor with no 
foliage disfigurement, and there was a 
large production of fine quality bloom.

Fig;. VI— Chrysanthemums grown in river sand and fed nutrients in solid form, using sand to
spread the fertilizer evenly.
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Southern Peaches Need Potash
(From page 15)

pH values. The surface soil under the 
trees where most of the ammonium 
sulphate was applied and where the 
sulphur sprays eventually came in con
tact with the soil tested pH 4.70 to 
pH 5.30, while the subsoil ranged 
from pH 4.15 to pH 5.30. The soil 
reaction of the surface soil from the 
middle of the rows between the trees 
ranged from pH 5.70 to pH 6.10, and 
the subsoil from pH 5.00 to pH 5.30.

Since this orchard had been fertil
ized with practically nothing but ni
trogen, carefully planned demonstra
tions were set up to demonstrate if 
possible the influence of nitrogen alone 
as compared with the combination of 
nitrogen plus phosphorus, potassium, 
and dolomitic limestone, and with the 
combination of nitrogen plus phos
phorus, potassium, and basic slag. 
An area of approximately 2/z  acres 
in the orchard was set aside for these 
demonstrations in early October 
1934, before the leaves were shed.

These demonstration plots were in a 
section of the orchard where the ab
normal condition, as indicated by the 
foliage, was severe, and the affected 
trees were fairly uniformly distributed 
over the three plots.

Detail information on the fertilizer 
treatments of the three demonstration 
plots is given in Table I. Plot 1 re
ceived nitrogen (total for the season) 
at the rate of 66.66 pounds per acre. 
(This is equivalent to 417 pounds of 
nitrate of soda or 324 pounds of sul
phate of ammonia.)

Plot 2 received per acre rates of: 
Nitrogen (N ), 42.67 pounds; phos
phoric acid (P2O5), 126.36 pounds; 
potash (K20 ) ,  116.64 pounds; and, 
dolomitic limestone, 1,080 pounds. 
(This is equivalent to: 267 pounds of 
nitrate of soda or 208 pounds of sul
phate of ammonia, 790 pounds of 16 
per cent acid phosphate, and 233 
pounds of muriate of potash.)

Plot 3 received per acre rates of:

T a b l e  I.— F e r t i l i z e r  T r e a t m e n t s  o n  D e m o n s t r a t i o n  P l o t s

Date Lbs, nutrients per acre
of Pounds of Pounds of Phosphoric

Appli- Materials and analyses m aterials materials Nitrogen acid Potash 
cation of each per tree per acre (N ) (P ,0 » )  (K 20 )

Plot 1 (4 6  tre e s)— Nitrogen only:
1935

Mar. 14 Sulphate of ammonia 2 0 .5 % . 2 216 44.44 0.0 0.0
Mar. 25 Sulphate of ammonia 2 0 .5 % . 1 108 22.22 0.0 0 .0

Total ___  66.66 0.0 0.0
Plot 2  (101 trees) —■Nitrogen plus phosphorus, potassium, and

dolomitic limestone
1934

Oct. 30 Dolomitic limestone................. 10 1,080 0.0 0.0 0 .0
Oct. 30 Acid phosphate 1 6 % ................. 3 324 0.0 51.84 0.0
Oct. 30 K ainit 2 0%  ............................... 2 216 0.0 0.0 43.20

1935
Jan . 11 K ainit 20%  ............................... 1 108 0.0 0.0 21.60
Jan . 11 N itrate of soda 1 4 .8 1 % .......... ya 54 8.0 0.0 0.0
Mar. 14 N itrate of soda 14.81% 1 108 16.0 0.0 0 .0
Mar. 25 Acid phosphate 1 6 % ................. 4 432 0.0 69.12 0.0
Mar. 25 M uriate of potash 48% 1 108 0.0 0.0 51.84
Mar. 25 N itrate of soda 1 4 .8 1 % .. .  . % 54 8.0 0.0 0.0
Mar. 25 Sardine meal 9 .8 8 -5 -0 % 's . . . 1 108 10.67 5.40 0.0

Total , . . .  42.67 126.36 116.64
Plot 3 (91 trees)— Same as Plot 2. except 75G pounds of basic slag 

substituted for the dolomitic limestone.
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Nitrogen (N ), 42.67 pounds; phos
phoric acid (P2O5), 126.36 pounds; 
potash ( K 20) , 116.64 pounds; and 
basic slag, 756 pounds. (This is 
equivalent to: 267 pounds of nitrate

after the rye in Plot 1 came up, the 
effect of the lack of available phos
phoric acid and potash was mani
fested. Most of the rye in this plot 
died and that which did not die made

Figs. 6-7— Excellent rye cover crop resulted on the demonstration plot receiving a complete 
fertilizer and limestone (left), while a very poor stand grew on the plot fertilized with nitrogen 
only (right). Weight of green matter on the former plot was 8,076 lbs. per acre in comparison 

with 653 lbs. for the latter plot. Photo March 25, 1935.

of soda or 208 pounds of sulphate of 
ammonia, 790 pounds of 16 per cent 
phosphate, and 233 pounds of muriate 
of potash.)

On October 30, 1934, all three of 
these demonstration plots were 
planted to rye for a cover crop, 
seeded at the rate of one bushel per 
acre. This rye was planted after the 
fertilizer materials in Plots 2 and 3, 
as shown in Table I, were applied 
broadcast and disked into the soil. 
Soon after the planting of the rye, 
rains aided in bringing the rye up to 
a good stand.

This cover crop grew very satisfac
torily on Plots 2 and 3, whereas on 
Plot 1, where no phosphoric acid or 
potash was applied, the rye com
menced dying soon after it came up.

The first results secured from these 
demonstrations were on the growth 
and yield of rye. There was no ap
preciable difference in growth in rye 
on Plots 2 and 3, which indicated 
that during the first season there was 
no significant difference between dolo- 
mitic limestone and basic slag insofar 
as these materials influenced the 
growth of the rye cover crop. Soon

very poor growth (see Fig. 7). The 
yield of green matter from this plot, 
as determined by sample areas of 100 
square feet which were cut and 
weighed, was 653 pounds per acre on 
March 25.

On Plots 2 and 3, which had com
plete fertilizer and lime, an excellent 
rye cover crop growth was secured 
(see Fig. 6 ). The average yield on 
March 25 (the date of disking down 
the rye) was 8,076 pounds per acre.

Plots 2 and 3 produced during the 
growing season of 193 5 normal, 
healthy, and rank foliage on the 
trees. In these plots not a single tree 
developed the typical characteristic 
abnormal foliage symptoms that were 
so generally displayed on the same 
trees the previous summer (1934). 
However, in Plot 1, which was fer
tilized with nitrogen only, as has 
been the orchard fertilizer practice for 
many years, the characteristic symp
toms which have been described were 
reproduced in 1935 in a more acute 
form. Figure 1 shows representative 
peach leaves, illustrating small size, 
unhealthy color, and "scorching” of 
margin and tip of leaf with nitrogen
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fertilization only; and large size and 
healthy color and no "scorching” with 
nitrogen plus phosphorus, potassium 
and dolomitic limestone fertilization. 
For an excellent illustration of a tree 
with dense and healthy foliage and no 
"scorching,” see Figure 4. This tree 
was fertilized with nitrogen, phos
phorus, potassium, and dolomitic lime
stone. Figure 5 shows a tree with an 
abnormal foliage condition in . an ad
vanced stage which illustrates scant, 
unhealthy foliage, with leaves yellow 
and badly scorched. This represents 
a typical tree in Plot 1, which was 
fertilized with nitrogen only, yet it 
was given 56 per cent more nitrogen 
than was the tree shown in Figure 4.

It will be noted by again observing 
Figures 4 and 5 that cowpeas failed to 
grow in Plot 1 fertilized with nitro
gen only.

These demonstrations, therefore, 
even though conducted for only one 
year, do very clearly indicate that 
nitrogen only is an improper fertili
zation practice in the Tinsley peach 
orchard, and that significant responses 
were obtained from the addition of 
phosphorus, potassium, dolomitic lime
stone, and basic slag.

Peach growers appreciate the imr 
portance of securing an abundance of 
healthy leaves for the growth of 
ample new wood and the development 
of an abundance of 
strong fruit buds. Fig
ures 8 and 9, well illus
trate the effectiveness 
of phosphorus, potas
sium, and limestone in 
addition to nitrogen in 
the production of fruit 
buds, as compared with 
the nitrogen only fer
tilization in the Tinsley 
orchard.

As was to be ex
pected, trees on Plots 2 
and 3 produced very 
satisfactory new wood 
and fruit buds. Trees 
of Plot 1 fertilized with

nitrogen only produced very inferior 
new growth and a relatively small 
number of fruit buds, and these buds 
apparently were not as large and 
plump as normal buds should be. The 
new wood growth on these trees (even 
though the trees received 56 per cent 
more nitrogen than did the trees of 
Plots 2 and 3) was scant and of rela
tively small diameter measurement.

The development of the fruit was 
probably the most striking phase of 
these fertilizer demonstrations. The 
impressions of hundreds of peach 
growers and others upon walking 
through these demonstrations at and 
just before harvesting of the fruit 
were that Plots 2 and 3 produced 
practically 100 per cent of fruit of 
desirable marketable sizes, as con
trasted with almost 100 per cent of 
fruit of undesirable marketable sizes 
on Plot 1 fertilized with nitrogen 
only.

Estimates of the percentage of nor
mal crop for each tree in all three 
plots were made before harvesting, and 
variations ran from less than 10 per 
cent of normal to about normal. 
These variations were due to the pre
vious condition of the trees in 1934, 
with its influence upon subsequent de
velopment of buds and, finally, the 
setting of crop in 193 5. On account 
of this variation in number of peaches,

Figs. 8-9— The fruit wood on the left resulted from applications 
of a complete fertilizer plus limestone and showed heavy bud 
development  ̂while that on the right with nitrogen only showed 

a scarcity of bud development. Photo March 27, 1936.
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or size of crop per tree, records were 
not taken in 1935 on the entire pro
duction of the trees in each plot. 
However, accurate records were 
taken from one representative tree 
each of Plot 1 and Plot 2 in order to 
secure some preliminary information 
on the sizes and yield of fruit. Table 
II presents the yield records from 
these trees.

superior sizes of peaches obtained from 
the tree fertilized with nutrients in 
addition to nitrogen.

A comparison between the size and 
weight of peach and pit under dif
ferent fertilizer treatments also was 
made. With nitrogen only the aver
age weights were: Peaches, 2.39
ounces and pits, .25 ounce; while with 
complete fertilizer and limestone the

T a b l e  II.— Y i e l d  R e c o r d  f r o m  D i f f e r e n t  F e r t i l i z e r  T r e a t m e n t s

Size Nitrogen (1  tree)
Nitrogen, phosphorus, potassium 
and dolomitic limestone ( l t r e e )

Number of 
peaches

Pounds of 
peaches

Number of 
peaches

Pounds of 
peaches

Under 1 % "  ......................... 255
1%  to  2 "      .................... 277
2  to 2    97
2%  to 2 % *  .................... 0
2% * and up .................... 0

Totals .................... 629

28.0
46.0
20.0 
0.0 
0.0

94.0

0
11
65

234
301

611

0.0
1.75

15.0
69.5

113.0

199.25

It may be seen in Table II that the 
trees in the two plots had practically 
the same number of peaches— 629 in 
one case and 611 in the other. How
ever, the tree treated with nitrogen 
only produced 94 pounds of peaches 
with only 20 pounds that were of 2- 
inch minimum size, while the tree 
from Plot 2 which had complete fer
tilizer and limestone produced 199% 
pounds of peaches with 197J4 pounds 
that were of 2-inch minimum size. 
In other words, the tree receiving the 
nutrients in addition to nitrogen pro
duced almost 10 times as many 
peaches of desirable marketable sizes 
as did the tree treated with nitrogen 
only.

It is interesting to note that with 
the nitrogen only treatment 84.6 per 
cent of the peaches were under two 
inches in diameter (undesirable mar
ketable sizes), while with nitrogen, 
phosphorus, potassium, and dolomitic 
limestone 98.2 per cent of the peaches 
were two inches or more in diameter, 
with 49.2 per cent even 2 -inch 
minimum diameter. Figure 10 strik
ingly illustrates the greater yield and

average weights were: Peaches, 5.21 
ounces and pits, .37 ounce. It is evi
dent that there is a relationship be
tween the size of pits and the size of 
peaches (small pits and small peaches, 
large pits and large peaches). This is 
significant when we realize that the 
pit in the Elberta peach is formed six 
to eight weeks before the peach is 
ripe.

Claims were made that the flavor 
of the peaches from the trees com
pletely fertilized was much superior 
to the flavor of the peaches from the 
trees fertilized with nitrogen only. 
Professor J . H. Mitchell, chemist of 
the Experiment Station, kindly con
sented to run some fresh peach an
alyses. Table III gives the results of 
these chemical analyses.

These analyses show that the fruit 
from the completely fertilized trees 
contained 21.7 per cent more total 
sugars and 31.7 per cent more sucrose 
than did the fruit from the trees fer
tilized with nitrogen only. These 
samples of fruits were taken from 
peaches of the trees from which the 
yield records were secured, and these
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T a b l e  III.— C h e m i c a l A n a l y s i s o f  F r e s h P e a c h e s

Fertilizer Total Reducing
treatments sugars Sucrose sugars

N. only ........................................................ 5 .30% 1.42% 3.80%
N P K  & lim esto n e .................................... 6 .45% 1.87% 4.43%

peaches analyzed were not tree-rip
ened, but were picked in the "hard 
ripe” stage, the same as for commer
cial shipments. Had they been tree- 
ripened, the percentage of sugar prob
ably would have been higher.

For the proper development of 
cover crops, and the foliage, twigs, 
fruit buds, and fruit of trees in the 
Tinsley orchard, it is clearly apparent 
that the practice of applying nitro
gen alone as a fertilizer is improper. 
"Leaf scorch” is a deficiency of pot
ash; and since "leaf scorch” has been 
commonly observed in South Caro
lina in many orchards, liberal appli
cations of potash should be made reg
ularly by all peach growers.

Until more complete information is 
available, the following recommenda
tions are made to the peach growers 
of South Carolina:

Apply the proper amount of dolo- 
mitic limestone or basic slag to cor
rect excess soil acidity and to supply 
calcium and magnesium as plant 
nutrients. For sandy soils, basic slag 
is especially desirable because of the 
minor plant nutrients which it con
tains in addition to calcium. For sat
isfactory growth of cover crops and 
peach trees it is necessary to correct 
excess soil acidity. Do not apply 
limestone or basic slag to soils already 
testing pH 6.0 or above as serious 
trouble is caused by excess liming.

Fig. 10— Harvest of one day. July 29. 1935. Left: From one tree fertilized with nitrogen, phos
phorus. potassium, and limestone— 135 peaches, 42.75 lbs., 5.00 ox. av. wt. per peach, 98.52% 
of 2-in. minimum size. Right: From one tree fertilized with nitrogen only— 86 peaches, 14 lbs., 

2.6 oz. av. wt. per peach, 26.74% of 2-in. minimum size.
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Plant in bearing and non-bearing 
orchards each fall a winter crop of rye 
or Austrian peas; and in non-bearing 
orchards a summer cover crop of vel
vet beans or pure brabham peas (or 
Crotolaria on sandy soils). No dis
cussion will be given here of the many 
important functions of soil organic 
matter or humus, that good cover 
crops would supply orchard soils.

The following fertilizer treatments 
are recommended:

1. Fall application for bearing and 
non-bearing trees: 300 pounds of acid 
phosphate (16% ) per acre; 100 
pounds of muriate of potash (50% ) 
per acre.

These amounts of materials should 
be mixed and applied broadcast (from 
tree to tree in all directions) and 
disked or plowed thoroughly into the 
soil during late September or early 
October before the planting of Aus
trian peas or rye cover crops. N ote: 
On very poor soils (low in nitrogen) 
it probably would be desirable to also 
add about 5 0 pounds of nitrate of 
soda (or its equivalent) per acre to 
the fall mixture shown above.

2. Spring application for bearing

trees: 100 pounds of muriate of pot
ash (50% ) per acre; 100 pounds of 
nitrate of soda (19% ) per acre (or 
equivalent amount of nitrogen from 
other suitable sources).

These materials should be mixed 
and applied broadcast in late Febru
ary or early March. If a heavy 
growth of Austrian peas be produced 
and disked into the soil, probably no 
additional nitrogen would be needed. 
But if rye cover crop be produced, or 
no cover crop at all, then additional 
nitrogen should be given as needed. In 
the past, bearing orchards with no 
cover crops probably were given on 
the average the equivalent of three 
pounds per tree, or 300 pounds per 
acre, of nitrate of soda.

3. Spring application for young 
non-bearing trees: The same fertilizers 
as suggested above for bearing trees 
are recommended, but the amount 
should be decreased in proportion to 
the age of the trees to avoid injury or 
even killing of trees. The spring ap
plications for young trees should not 
be broadcast (from tree to tree in all 
directions) but should be scattered 
reasonably near the trees, within reach 
of the roots.

Gas Gadding
(From page 5)

tractors and gang plows. Of course 
one doesn’t always have to go a mile 
off that line of modern marvels to get 
stuck in the mud, but now that the 
commercial travelers and pleasure- 
seekers are taken care of perhaps we 
can finish the job for the other tax
payers and make satisfaction unani
mous. Let’s not make the error of 
making it convenient for folks to go 
from Maine to California in a week by 
motor and then overlook and neglect 
our chances of visiting a sick neighbor 
without using a caterpillar tractor or a 
stone-boat. We can overdo this busi
ness of overcoming provincialism.

In scanning the history of road- 
making in America, I detect two iro
nies worth passing on. First, the farm
ers once hated and feared the automo
bile and discredited better roads be
cause of selfish motorists; and second, 
the steam railroads once boosted for 
improved highways in every state, and 
now they find keen competition using 
routes kept up at public expense. I 
quote our own state highway engineer 
of thirty years ago:

"There is a strong prejudice in many 
parts of the state against the building 
of good roads, because as soon as such 
roads are built automobiles drive the
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farmers off and compel them to use 
the back roads. The auto is here to 
stay, and before long they will be 
adopted by farmers themselves just as 
the bicycle has been. But there are 
unfortunately too many road hogs who 
think it is a great joke to scare some 
staid farm horse into jumping the 
fence and smashing the farmer’s rig. 
Something must be done by the state 
to protect the farmers so that roads 
will be safe to travel upon after they 
are built or we will not have any 
comprehensive program for highway 
improvement.”

IN A report of 1906, a statement 
appears that “railroads have been so 

much interested in building of roads 
that they have sent out experts and 
trains of machinery to build sample 
roads in districts along their lines. 
Good roads would mean an increase 
in railroad traffic of several hundred 
per cent.” Now the railways get their 
best business when winter snows 
blockade the highways. Such is life, 
with or without virtue of constitu
tional privilege! In those days three 
decades ago, railroad magnates had to 
argue with farmers to get them het 
up for better roads and farmers 
wanted every motorist consigned to 
hell-and-gone. I guess they almost 
wrote party platforms on those issues, 
too; but wouldn’t they look gosh- 
awful ornery today? What the peo
ple want predominates. You can’t 
talk ’em out of real progress. Maybe 
some of these summer speeches of 
1936 protesters will pan out that way.

T HE sum total of our local lanes 
under permanent improvement 

now constitutes our national trunk 
lines of super-luxury private travel. 
Over the painful miles that the old 
conestoga wagon creaked we now 
glide smoothly, and we kick if there is 
a dip that spills our ice-cream cones. 
But if the states had not grabbed fast 
hold of the road business we would

still be making inches instead of miles, 
and an entirely revised system of cuss 
words would be necessary.

New Jersey and Vermont take rank 
as first states to set up highway de
partments, offering tentative and 
feeble aid, amid resentment, to county 
boards for better roadbeds. By 1900 
Massachusetts, New York, Connecti
cut, and Maryland had come to the 
pioneer rescue of the traveler, who 
usually became mired within a mile 
after he left the wood-block pave
ments of the city. It was quite a 
novelty to put engineers to work on 
county road systems, using "bribery” 
from state taxes to pay a third of the 
cost. Most of the counties still stuck 
to rollicking labor by adjacent farm
ers in what was regarded as a "picnic 
mixer” when farm work was slack.

THEY stuck rigidly to section lines 
regardless of drainage or hills. 

They heaped dirt, weeds, grass, and 
brush in a sort of windrow in the cen
ter of the roads. Grades and foun
dations and surfaces meant nothing. 
Political appointment for short terms 
by county commissioners put the town 
road boss in the padrone’s position 
with his neighbors. He was easy on 
some poll taxers and hard on others, 
depending how they voted. He knew 
about as much about real highway 
construction as I know about the so
lution of the public debf When one 
road tinker lost his job in an election 
upheaval another rival started in and 
tore up every mile previously botched 
together and laid a worse one.

Just about thirty years ago the state 
control idea got going west of the 
Alleghanies. It had a tough time of 
it out here at that. They said it was 
"regimentation” and probably it 
would have been dubbed "brain trust
ing” if there had been so many brains 
those days to talk about. To pay in 
cash for making places over which to 
send kids to school, when they ought 
to walk like Abe Lincoln, was a plain
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case of snooty interference with per
sonal rights. Road-making coopera
tively was probably the first instance 
where local pride and isolation grad
ually found it paid in the long run to 
surrender and become a real portion 
of an American state. From that 
starter it was easy to broaden out arid 
get federal aid, but we need not in
troduce such a painful subject at such 
a critical juncture when people are 
making up their minds against No
vember. State highway aid also marks 
the close of an epoch in our agricul
tural policies. Before that era farm
ers adhered to the philosophy of the 
hobo— that it always paid to "work it 
out” instead of paying cash for doing 
it right.

While the farmer road-botchers 
stuck to section lines or the easiest 
grades, the railways didn't. The con
sequence was a number of hairpin 
turns and dangerous junction points. 
An Iowa publisher familiar with loca
tions south of Des Moines once showed 
me several re-located lines of , rural 
highways of that nature where recent 
state-federal-local funds with compe
tent engineering have taken the crazy, 
break-neck, hidden hazards out of 
country journeys. Now, if we could 
succeed by careful driving in reducing 
the smashes on straight-away avenues 
there wouldn’t be so many widows and 
o-ohans in the wake of peaceful travel.

BEFORE they hasten to economize 
on auto fuel made with corn alco

hol let them find a speedy way to keep 
the alcohol away from the front seat 
occupants. This only shows that so
cial control will be of more value to 
gas gadders than scientific progress. 
Savings in mileage and motor cost are 
not so vital as saving of human life.

When the followers of Kit Carson 
and of Ezra Meeker hit the lonesome, 
tribal-haunted fastness over unknown 
paths of peril, history records them as 
heroes. Yet today countless confident 
families start overland with demons

more cruel and stealthy lurking on the 
concrete vistas ahead. Danger lies 
as much or more perhaps in luxury and 
ease of motion than it once did in 
trackless wastes and sheer privation. 
So far lax laws or illustrated horror 
stories have not reduced the casualties.

ABOUT the only handicap to the 
farmer in this motor age of ours 

lies in the fact that he cannot tote 
tons of oats to town for drayhorse con
sumption and haul back loads of 
manure from the livery stables. But 
this is a minor adjustment, after all, 
and one that is hardly missed by the 
rising generation on the farm, who 
prefer shorter hauls for such a pungent 
commodity.

Thanks to the motorized rural mail, 
the farmer gets his newspaper as 
quickly and as regularly as the busi
ness man in town; and it takes him 
but half a jiffy to jump in his car 
thereafter and punish the local editor 
for fancied aspersions. Only he won’t 
use the traditional horse whip any 
more. It’s more apt to be a tire 
wrench!

The American farmer’s only distin
guishing mark from that of his city 
relative these days is in his coat of 
tan, and even that is being imitated 
by urban vacationists and in beauty 
shops. This amalgamation of rural, 
village, and metropolitan types into the 
average alert American, with nary a 
clue for the Hawkshaws, is as much 
due to gas gadding as to the improve
ment of educational facilities at 
school. And it’s a college the whole 
family can attend together if the bus 
is big enough!

Perhaps when there is more than 
one car to every five persons as we 
now boastfully claim, as compared to 
one car for every thirty in England, 
we shall be ready to forget state pride 
and prejudice, and really become resi
dents of the U. S. A.— that is, if we 
keep our tires repaired, our heads clear, 
and our brakes working!
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A FRIEND INDEED

"Sir, I wonder if you’d help a girl 
in trouble?”

"Sure, what sort of trouble do you 
want to get into?”

" I  hear that Admiral Byrd took his 
dogs to the South Pole with him.” 

"Yes. I understand it was really the 
dogs that first discovered the pole.”

REALISTIC
"Smell anything, grandmother?” 

asked the youngster who was lying 
on the floor drawing.

Grandmother assured him she did 
not.

The young artist gave a few fin
ishing touches and repeated his ques
tion. Grandmother sniffed the air, 
and again declared she smelled nothing.

"Well,” said the boy, "you ought 
to, I have just drawed a skunk!”

Dad’s theory of relativity is . . . 
don’t let ’em live with you.

Villager to Editor: "Do you think 
you boosted circulation by giving a 
year’s subscription for the best peck 
of potatoes raised in the country?” 

Editor: "Maybe not, but at least I 
got four barrels of samples.”

An old lady, while on a vacation in 
the country, heard somebody say the 
mails were irregular. "Just like in 
my young days,” she said. "You 
can’t trust none of them.”

ON ACCOUNT OF
"John, I bought some sheets, pil

low cases and blankets today.”
"What about it, dear?”
"Shall I put them down in my 

budget book as cover charge or over
head?”

Old Lady (to street car motorman): 
"Please, Mr. Motorman, will I get a 
shock if I step on the track?”

Motorman: "No, lady. Not unless 
you put your other foot on the trolley 
wire.”

NEW ANGLE
A school teacher trying to impress 

her class with the destructive effect of 
alcohol, procured two earth-worms, 
one of which she dropped in a bottle 
of alcohol and the other into a bottle 
of water.

Next day the worm in alcohol was 
dead; the one in water, still alive.

"Now children,” she said primly, 
"you see what happened here. What 
do you think alcohol does to a man?”

Silence and deep thought—maybe 
— by children. At last one youngster 
hazarded.

"Well, he wouldn’t have worms, 
that’s sure!”
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WHO ENRICHES THE SOIL ENRICHES LIFE

"Here's Health
IEA D IN G  citrus growers, constantly striv- 

^  ing to improve fruit quality, have found 
that feeding trees regularly with NV Sulphate 
of Potash in balanced fertilizer produces fruit 
of better color, better shape, smoother finish, 
finer texture, a thinner, tougher rind and more 
juice of finer flavor and better food value.

The grower who builds better fruit not only 
reaps the rich reward of bigger yields and 
better profits, he also helps to build sturdy, 
healthy bodies for little children who are his 
big consumers.

N. V. P O T A S H  
EXPORT MY., Inc.
19 W e s t  4 4 t h  S t r e e t  

N E W  Y O R K  C I T Y

Thisorange needs 
help to  fill a four- 
ounce glass with 
poor quality juice 
of insipid flavor.

This orange fills 
a f o u r - o u n c e  
g la ss  w ith  fu ll-  
f la v o r e d  j u i c e  
r ich  w ith so lid s 
and sugars.
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ing quality which bring best market prices. Potash improves the 
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potatoes. It promotes the growth of clover in pastures, and produces 
better stands of alfalfa.”
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Ewintf Galloway

Careful Marketing Is 
This Bride’s Cooking Secret

E v E R Y  housewife owes gratitude to modern developments in plant 
feeding now helping efficient farmers to improve the nutritional value, 
the cooking quality and the taste of foods they send to market.

For instance, farmers now know that increasing the potash in fer
tilizer produces smoother, chunkier potatoes which cook better because 
they are lower in protein and higher in starch. Cooking swells and 
bursts the starch grains and the potatoes reach the table white, mealy 
and palatable. Potash-hungry potatoes are soggy and heavy even 
after excellent cooking.

The farmer who uses high-grade, well-balanced fer
tilizer is the housewife’s friend. He helps her to serve 
good, wholesome, well-cooked food that keeps the family 
healthy and happy.

'•* i» A19

N. V. POTASH EXPORT MY., Inc., 19 W. 44th St, New YorkMAR6
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Je ff Casts a 
vote for...

Crop Insurance
QiQ nA A nxc(m

RAISING the subject of crop insurance may cause ardent ad
mirers to quit quoting me for fear I may have joined the 

Something for Nothing party, which stands for all you can spend 
and a double bonus for bankruptcy. Still another set of friends 
may yet have faith in m y intellect even after uncommonly high 
temperatures, but they will put a droopy wet blanket on any more 
dry talk— whether from  the W eather Bureau, the American E co
nomic Society, or the Prohibition party survivors.

And perhaps rightly so, for we 
have observed with alarm this summer 
(over sundry ice-cold concoctions) 
that there is a certain amount of 
"drought defeatism” psychology per
meating the public press, causing some 
jittery souls to go into a panic over 
provisions. If  this persists I shall 
expect them to give canned tomatoes 
and grape-nuts for bridge prizes, if 
we don’t get a cloudburst before frost.

Howsumever, and just to be con

trary, I intend to wade right into the 
puddles of tardy rainwater and hold 
aloft that underprivileged infant, crop 
insurance, so that it may not get 
washed away in the coming flood of 
old-age rewards, never-due loans, uni
versal relief, and the gilt-edged nickel.

As a friend of crop insurance, I am 
assured before election that all parties 
are for it, which means that they don’t 
know anything about it. I can’t say 
I do either, which puts us all in an

3
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equally receptive state of mind to 
draft a law which ought to last until 
we get another one.

In the words of the colored dialect 
writer, when you take up crop insur
ance coverage of a universal nature 
you talk about something " t ’ain no 
sech thing as.” When everybody 
needs it there isn’t any, and when it 
isn’t needed nobody wants it. It’s 
talking about something conditional 
on weather vagary in terms of fixed 
equations.

BUT I think we can safely assume 
that ordinary risk companies and 

their actuaries (barring Doc Town
send and Lloyds of London) are going 
to sit in the Capitol galleries and give 
the government a pretty free field to 
test it out; and that before we set up 
monetary benefits on a national scale 
for staple crop insurance, a trial of 
the ever-normal granary proposal of 
making premiums and benefits payable 
in kind for the respective commodities 
must be expected.

The ever-normal granary intrigues 
us. It brings up the same old truism 
that the world often re-discovers 
means and methods under the common 
belief that they are new inventions. 
Sometimes a method used in a primi
tive state of society and then dis
carded may return to popularity 
among complex civilizations, under 
the pressure of fundamental human 
needs. Such is the ever-normal gran
ary. This form of agricultural insur
ance is almost as old as agriculture. 
No present-day party can put a patent 
on it, but those who advocate it most 
have been smart enough to go back 
further than the Federal Farm Board 
to check upon government attempts 
to solve the surplus situation.

In the late seventies and eighties 
there lived a royal, Prussian, political 
science professor who made such a 
study of agricultural insurance in con
nection with rural credit and the re
mission of taxes that he was loaned

to the Japanese government as what 
probably was the original "brain- 
truster.” This learned savant, named 
P. Mayet of Tubingen, established the 
agricultural distress-fund law of Japan 
enacted in 1880 at the request of 
Count Okuma Shigenobu, minister of 
finance.

During the first five years this law 
aided 800,000 farm families with 
money for houses, implements, seed 
corn, and the payment of the land 
tax; and it provided three and a half 
million people with money for the 
necessaries of life. Mayet became an 
expert on Oriental famines caused by 
flood and drought, and out of his 
experience came a notable work of 
that day, translated from the German 
in 1893 by a Canadian doctor. It is 
from this old document that I find 
some of the traces of ever-normal 
granaries in the earliest eras of re
corded history. Maybe some of the 
anxious legislators of 1937 may find 
a dip into Mayet of more than mo
mentary interest.

NOT that I imagine that we have 
had or may have an actual fam

ine in America, or that we could live 
on a few kokus of rice without kick
ing— but despite the meager conditions 
then and the luxury now, perhaps a 
germ of that policy may survive even 
as a kernel of wheat may send forth a 
green spear after centuries of sleep in 
the crypt of an ancient king.

Mayet says that funds to alleviate 
agricultural distress through reserve 
granaries may be traced from China 
through the early ages in Japan, with 
roots of the system extending into 
France, Westphalia, and the Rhine 
countries. He mentions five kinds of 
granaries.

First, the tax receiving granaries, 
where the people paid their obligations 
to the government in kind rather than 
in cash. During the Tang dynasty in 
China, or in the period about the year 
750, there were 42,126,000 kokus of
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rice stored in these tax bins. As one 
koku equals 4.96 bus. of our measure, 
we can see that the tax tithes of rice 
at that time amounted to some con
siderable heap. Funny no wise spell
binder has yet come out for payment 
of American farm taxes in bales of 
cotton or bushels of grain! Or have 
they?

In the second place, they had trans
port granaries or exchange piles of 
rice and other nonperishables, so that

the taxes might be carted from one 
province to another or taken to the 
capital when the big shots wanted an 
extra big banquet.

In the third instance occurred cer
tain granaries used for steadying prices. 
They were filled by buying rice in 
cheap years and emptied by selling it 
in years of scarcity or in years of firm 
price levels. That is, they were in
tended to raise the price to growers 
in cheap years and to lower the price 
in dear years for the consumer benefit. 
We find this idea repeated by our 
friend, the Secretary of Agriculture, 
who knows that to have a contented 
nation we must preserve a balance 
between producer and consumer. Be
lieve it or not, such price-stabilizing 
granaries existed as early as 5 5 B. C.

THESE price steadying bins were 
first introduced to Japan by Em

peror Junjin Tenno, who bossed the 
little intrepids from A. D. 759 to 764. 
But with the growth of feudalism in

the Middle Ages these systems disap
peared. (Excuse me if I seem a trifle 
duller than usual in reciting dusty 
facts, but I may get somewhere if I 
keep on.)

Glimpsing the result when the price 
stabilizing bins were in the discard, 
say about 1321, under the rule of 
Emperor Godagio Tenno of Japan, we 
hear on good authority that this mon
arch had to use the sheepish expedient 
of a proclamation to the wealthy 
brokers and warehousemen, asking 
them to "please sell their extra stores 
of rice to the starving farmers and 
the poor.” (This is surely far enough 
in antiquity not to get me boiled up 
in the present seething economic de
bate over who is to handle the swag 
from 1937 to 1941.)

NOW return with me to the 
fourth type of public rice bins. 

These were knowns as “village relief” 
granaries. They were filled by levy
ing an extra tax in kind on rich har
vesters and during years of abundance, 
in proportion to the crop surplus. 
Under the Sui dynasty of 589-618 all 
any one family had to fork over for 
these village heaps was one koku of 
barley or millet per annum. Then 
right in the very next reign, that of 
the Tang crowd, the annals state that 
the size of the landed property was 
taken as the scale for making village 
storehouse tithes. (Like the parties 
today, they both seemed to believe in 
agricultural relief but did a little ex
perimenting here and there, and a few 
new wrinkles crept in— perhaps not 
without some grumbling over dicta
torship.) Persons with land paid two 
"sho” (about 4.3 pints) of rice for 
each one tenth of one "tan” (a forti
eth of an acre) which you may trans
late, if you have the time, into Yankee 
yields and doles.

The economic wizards of that long- 
ago epoch kept crop registers. When 
the harvests were 40%  under the 

(Turn to page 44)



Flower Symptoms Warn 
of Food Deficiency

By E. W. McElwee
Assistant Professor of Horticulture, Alabama Polytechnic Institute

T HE intensive and restricted 
method used by the flower grower, 

whether florist or home flower grower, 
in growing flowers in beds, pots, and 
benches increases the possibility of 
damage to the plants from a deficiency 
of essential plant foods in the soil. 
The three essential nutrients most 
generally found deficient in the soil 
are nitrogen, phosphorus, and potash. 
A deficiency of one or more usually 
causes chlorosis, burning, spotting, or 
discoloration of the leaves of the 
affected plant. This damage is very 
important to the flower grower, be
cause good foliage is essential to the 
proper appearance of the cut flower or 
pot plant. These deficiencies may also 
cause stunted plants and a lower yield 
of poor quality flowers.

The results presented here are from 
experiments conducted in the Depart
ment of Floriculture, Ohio State Uni
versity, Columbus, in an effort to ac
curately establish the visual symptoms 
of plant-food deficiencies in a repre
sentative group of greenhouse crops. 
These symptoms are intended to serve 
as a guide in aiding the flower grower 
to diagnose nutritional troubles in time 
to correct them before they become 
acute. Several other conditions, such 
as overwatering, placing plants in 
drafts of cold air, sunscald, dry soil, 
insect injury, and spray injury, may 
cause a condition of the leaves similar 
to those given below for symptoms of 
nutrient deficiencies, and these pos
sible causes must be eliminated before 
the condition can be attributed to a 
deficiency of plant food.

The experiments were conducted in 
a mixture of two-thirds sand blast and 
one-third fine quartz sand in glass pots 
to reduce the possibility of fixation of 
nutrients by the growing media and to 
eliminate the possibility of entrance of 
foreign nutrients. The complete 
nutrient solution used was adjusted to 
contain the following concentration of 
elements:

P. P. M.
Nitrate (NO*) ..............  256
Phosphorus (PzOs)  65
Potassium (KsO )  108
Calcium .............................  30
Magnesium .......................  28
Chlorine..........................  74
Sulphur     .....................  28
Boron .............................. 1
Manganese......................  0.7
Iron ................................  1.4

All other nutrient solutions con
tained identical concentrations except 
for the element omitted to give the 
deficient nutrient solution for a spe
cific element. A constant renewal 
drip was used in supplying the nutrient 
solutions.

Begonia, C alceo laria , Cineraria, 
Fuchsia, Geranium, Rose, Primula, 
Poinsettia, Snapdragon, and Sweet Pea 
were used in the experiments, and the 
following nutrient deficiency symp
toms were noted for nitrogen (N ), 
phosphorus (P ), and potassium (K ).

Begonia

Complete—The plants were vigor
ous, growing plants with many flowers 
and normal, dark, glossy, green foliage.

Without Nitrogen— The plants were 
stunted in growth, with few flowers 
and brick-red foliage.

6
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Without Phosphorus— The plants 
were normal in color but stunted and 
did not show any tendency to produce 
new side shoots.

W ithout Potash— The plants were 
almost normal in growth and color. 
The older leaves showed a definite 
burning along the margins, later turn
ing brown and falling.

Calceolaria

Complete—The plants were large, 
with leaves of normal green color, and 
good flower cluster.

W ithout Nitrogen—The plants were 
very stunted in growth, and the flower 
cluster was small. The old leaves 
were almost white in color with light- 
brown, dead margins; and the young 
leaves were very pale yellowish green 
in color.

Without Phosphorus— The plants 
were very stunted in growth, of an 
unusually dark-green color, and with
out a flower cluster. The old leaves 
showed some yellowing around the 
margins.

Without Potash—The plants were 
only slightly stunted, but the flower 
cluster was poorly developed and the 
flowers faded in color. The older 
leaves were brittle, crinkled between 
the veins, and of a normal green color 
except for the affected areas. The 
margins of the older leaves and the

area around the petiole died and dried 
to a dark-brown to black color, with 
the centers showing large spots with 
neurotic centers. The young leaves 
were light green to yellowish green in 
color.

Cineraria

Complete— The plants were vigor
ous in growth with large leaves of a 
normal green color.

Without Nitrogen— The plants were 
stunted and grew very little after the 
experiment was started. The flower 
buds were small and poorly developed. 
All of the leaves were rusty yellow in 
color and remained attached to the 
plant for a long time after drying.

Without Phosphorus— The plants 
were about one-half as large as the 
check plants, with smaller leaves of an 
abnormally dark-green color above and 
tinged with purple beneath. The 
older leaves began to turn yellow and 
die, but usually dropped before becom
ing completely yellow.

Without Potash—The plants were 
slightly stunted in growth. The older 
leaves were mottled with whitish- 
yellow markings between the veins and 
along the margins of the leaf. The 
margins later turned brown. All the 
leaves in this treatment showed a deep 
purple color on the underside as dis
tinguished from the purplish tinge ex
hibited by those without phosphorus.

No. 5 shows the recovery of the Cineraria from acute potassium deficiency symptoms in 6 weeks
after receiving a complete nutrient solution.
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Nutrient deficiency symptoms for the Fuchsia.

Fuchsia
Complete— The plants were vigor

ous in growth, dark green in color, 
with large flower clusters, and showed 
a quick response in producing new 
growth after being pinched.

Without Nitrogen— The plants were 
very stunted and produced only two 
new shoots after the first pinching. 
All of the leaves gradually turned 
yellowish green in color, and the older 
leaves finally turned to an orange 
color and dropped before completely 
dying. The plants produced a flower 
cluster prematurely with abnormal 
flowers.

Without Phosphorus— The plants 
were very stunted in growth. The 
older leaves were of an abnormally 
dark-green color, and the young leaves 
of a bronze-purple color, crinkled, and 
rosetted. The plants did not lose their 
foliage or produce flower buds before 
the experiment ended.

Without Potash— The plants were 
only partially stunted in producing 
shoots after pinching. The older leaves 
were dark green in color and showed 
some browning in spots between the 
veins and along the margin of the leaf. 
The young leaves were slightly yel-

-POTASSIUM . 

 1
COMPLETE -PHCX5PHOBOU5

------------------ Z---------------------------S----------

Geranium exhibiting plant-food deficiencies.
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lowish green in color and rolled in
ward along the margins.

Geranium

Complete—The plants were vigor
ous-growing and well branched. The 
leaves were of a normal green color 
with very little indication of the col
ored ring on the leaf.

W ithout Nitrogen— The plants were 
very stunted in growth, with only a 
central stem and no flower clusters. 
The young leaves were very light 
green in color with a definite reddish- 
bronze ring around the center. The 
older leaves turned a brilliant red ex
cept for a yellowish-red area around 
the petiole, dried up, and remained 
attached to the plant for some time.

Without Phosphorus— The plants 
were stunted almost as much as those 
in the treatment without nitrogen, but 
showed a well-developed flower cluster 
of good color. The young leaves were 
dark green in color and showed a dis
tinct chocolate-brown ring around the 
center. The older leaves turned a 
dull, dark red, progressing from the 
margin toward the petiole, and dried 
and dropped from the plant early.

Without Potash—The plants were 
only slightly smaller than those in the 
check treatment and produced several 
side branches and flower clusters. The 
young leaves were a pale, yellowish- 
green color with dark-green veins. 
The older leaves were grayish yellow 
between the veins and along the mar
gins, with some yellow and brown 
spotting between the veins, and showed 
a distinct, rusty-brown ring around 
the center. There was some yellowing 
and brown spotting between the veins 
of the old leaves.

Rose

Complete —  The plants produced 
long, vigorous shoots with many side 
shoots and flower buds and leaves of 
a normal, dark-green color.

Without Nitrogen—The plants were 
very stunted in growth and did not 
show any tendency to produce new

bottom shoots. The foliage was yel
lowish green in color, stiff, and brittle.

Without Phosphorus— The plants 
produced a few new shoots that did 
not produce flower buds. The foliage 
was grayish green in color. This dif
fers from the other plants studied, 
most of which showed an unusually 
dark green color in the treatment 
without phosphorus.

Without Potash— The plants pro
duced several new shoots after pinch
ing early in the experiment. This 
tendency to produce new shoots de
creased later, and the total growth was 
reduced. The foliage was lighter green 
than normal, and the older leaves 
showed light colored spots between the 
veins and dark-green veins. The new 
leaves were bright red in color but 
showed the same spotting between the 
veins as shown by the old leaves.

Poinsettia
Complete—The plants were vigor

ous in growth, of a normal, dark- 
green color, and showed no loss of 
leaves.

Without Nitrogen —  The plants 
showed a uniform yellowing of all 
leaves, beginning with the bottom 
leaves and progressing to the top 
leaves. The older leaves turned pale 
yellow and dropped before becoming 
completely dead.

Without Phosphorus— The plants 
grew very little after being placed on 
this treatment. The older leaves began 
yellowing from the margins toward 
the center of the leaf and dropped be
fore becoming completely yellow. All 
leaves dropped in succession until only 
the young bud leaves remained, which 
were very dark green in color.

Without Potash— The plants were 
only partially stunted in growth. The 
older leaves began to turn yellow along 
the margins, and finally the entire leaf 
turned yellow except the veins which 
remained dark green in color. Brown
ing along the margin began after the 
leaves became completely yellow, and 
the leaves remained attached to the
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plant for some time after dying. All 
the leaves were finally affected except 
the young bud leaves at the tip. These 
remained dark green in color after 
most of the other leaves were yellow 
or dead. The plants produced several 
side branches that developed normally 
for a short time and then began to 
turn yellow and turn brown along the 
margins.

Without Potash—The plants were 
almost normal in size with a normal 
flower cluster that was faded in color. 
The young leaves were normal in 
color, but the older leaves were yellow 
in spots over the leaf and along the 
margin. The veins of the affected 
leaves remained green until the leaf 
died.

Snapdragon

Poinsettia nutrient deficiency symptoms. The —  N test plants were first grr'iwn in a complete 
nutrient solution to obtain enough leaves to show the definite — N deficiency symptoms.

Complete— The plants were 
vigorous-growing, of a normal 
dark-green color, and produced 
an abundance of new growth 
after pinching.

Without Nitrogen-—The plants

Primula

Complete—The plants were normal 
dark green in color with a well-de
veloped flower cluster.

Without Nitrogen—The plants were 
very stunted in growth with all the 
leaves small and light yellowish-green 
in color and showed no indication of 
flowering.

Without Phosphorus—The plants 
were normal in size but without a 
flower cluster. The leaves were an 
abnormally dark-green color, deeply 
crimped, and yellow along the mar
gins.

were very stunted in growth and did 
not produce new shoots except after 
the first pinching. The young leaves 
were light green in color with some 
yellowing along the margins and be
tween the veins. The old leaves were 
rusty-yellow to rusty-yellowish-green 
color. After dying, the old leaves re
mained a rusty color and clung to the 
plant for some time.

Without Phosphorus— The plants 
were stunted as much as those in the 
minus-nitrogen treatment but differed 
in being unusually dark green in color.

( Turn to page 39)



Potassium Availability 
in Illinois Soils

By R. H. Bray
Soil Analyst, University of Illinois, Urbana, Illinois

THE facts of research when viewed 
separately are often so dry and 

uninteresting that it is useless to try 
to interest others in them. Occa
sionally, however, the facts fit to
gether like the pieces of a jigsaw 
puzzle and give a clear-cut picture, 
interesting to both the layman and 
the scientist. We believe this to be 
the case with our researches into po
tassium availability pursued at the Illi
nois Agricultural Experiment Station 
and presented in part at the Chicago 
meeting of the American Society of 
Agronomy, December 1935, by E. E. 
DeTurk and the writer.

Within the last few years these 
pieces representing isolated facts have 
been fitting together, giving us a pic
ture of potassium availability which 
has explained the significance of many 
facts formerly known but not clearly 
understood. That some of the re
sults can be applied to a wide variety 
of soils is, no doubt, true, but others 
may be limited in their application to 
soils similar to the soils of the corn 
belt included in the study.

Terms Defined
First, let us begin without apologiz

ing for using the term “available 
potassium.” It is a good term, one 
we have been brought up with; and 
even though it never has been clearly 
defined, it always puts over the idea 
we are trying to express as no other 
term can. We know now that so far 
as our soils are concerned “available 
potassium” is practically synonymous 
with “replaceable potassium,” and

that practically speaking the amount 
of replaceable potassium present at 
planting time determines the crops* 
need for extra potassium in the form 
of fertilizers.

We found this out by comparing 
the amount of replaceable potassium 
present on the RLP plots* of 25 dif
ferent soil experiment fields, represent
ing as many or more soil types with 
the response to applied potash on the 
RLPK plots. On all fields that aver
aged around 140 pounds or more of 
replaceable potassium per acre in
2,000,000 pounds of surface soil, the 
crop increase for potash fertilizer did 
not pay for the potash used. All 
fields which averaged less than 90 
pounds of available potassium per acre 
gave a profitable response to potash. 
Fields averaging between 90 and 140 
pounds gave erratic responses, al
though in general the responses were 
profitable. This calibration holds for 
the silt loam and clay loam soils of 
Illinois.

This checking against the experi
mental field plots of known perform
ance was started in the fall of 1930 
and the spring of 1931, and the data 
secured seemed sufficiently convincing 
to warrant beginning the use of this 
information as a basis for potash 
recommendations. However, Plot No. 
108 and No. 308 of the Dixon field 
did not give a high test (140 pounds 
or over), and since the Dixon field 
had never responded significantly to

* R=residues; L=limestone; P —  rock or 
superphosphate; K— potash as kainite.

11
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potash, and as it represented one of 
our important soil types supposed to 
be inexhaustible as far as potash was 
concerned, we held up the release of 
the soil test we had devised to measure 
the replaceable potassium until the 
crop returns were in for the fall of 
1931. Of course, we were gratified 
to obtain an 18-bushel increase in 
corn on the No. 109 plot and a 0.54- 
ton increase in clover on No. 309, and 
no significant increases on the other 
two plots testing high in replaceable 
potassium. Those two responding 
plots, 109 and 309, have continued 
ever since to be responsive to potash 
for the corn and clover crops.

This experience, together with the 
data from the other fields, satisfied us 
that the total amount of replaceable 
potassium was the one thing to 
measure in order to separate the low 
responders from the high responders. 
We have accordingly been recom
mending the use of our test, which 
measures the replaceable potash pres

ent, along with any which is water- 
soluble, as the first step to be taken 
in determining the need for potash in 
Illinois soils.

Interpreting Results

Since our farmers and farm advisers 
were mostly interested in the grain 
and hay crops, we adjusted the ratio 
of extracting solution to the size of 
soil sample used in the test, so that 
the test would give a high reading on 
the potash-rich soils, a low reading on 
the deficient soils, and a medium read
ing on the semi-deficient soils. This 
was called our 10-10 calibration, and 
it involved a direct reading in terms 
of crop response. It is also possible, 
by means of a scale we have prepared, 
to read the test in terms of pounds 
per acre from 40 pounds up with 
practically quantitative accuracy. We 
have confidence that with sufficient 
work calibrations can be found for 
other crops so that "pounds per acre” 
can be interpreted. Merely knowing

Dixon
Response of Corn t o  h o t a s h  and refilaceaC-le potassium
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non-responsive to a potash-responsive field* and the decrease in the replaceable potassium values

reveals the reason for this*
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the “pounds per acre” present without 
its significance in crop response is not 
sufficient. To establish this signifi
cance is just as much the work of the 
crops man as it is of the soils man.

Now let us consider some other as
pects of the potassium fertility prob
lem. Are we justified, for example, 
in calling the replaceable potassium 
the “available potassium”? Another 
way of stating this question is, “does 
the amount of replaceable potassium 
so dominate potassium fertility that 
other factors are of minor impor
tance?” We believe that “yes” is the 
answer to this.

There are other sources of potas
sium besides that which is replaceable. 
A very small amount occurring in the 
soil solution need not be considered 
since it is measured along with the 
replaceable potassium. This leaves the 
potash minerals as the only other 
source of supply. Potash minerals are 
not soluble; they have to decompose 
or alter to new forms before the pot
ash becomes liberated. This is the 
reason why farming practices, such as 
green manuring, have little if any 
effect on potash liberation.

Duration of Richness
The rate of liberation from the min

eral forms determines the continued 
potash richness of the soil. A high 
rate of liberation will maintain a high 
level of replaceable potash, and vice 
versa. Withdrawal of replaceable po
tassium by the crop may speed up this 
rate. In general, the rate of supply 
of available potassium through the 
alteration of minerals on many of our 
soils which are not deficient is just 
about enough to keep the soils out of 
the deficient class, as shown by the 
fact that the level of replaceable po
tassium present is often very close to 
the critical level (140 pounds). Only 
a minor part of this new supply which 
is being slowly liberated from the 
minerals is available to this year’s crop, 
as will be shown later. This leaves

the replaceable potassium as the larg
est source of available potassium for 
the plant.

Replaceable Potassium
Another factor to be considered is 

the availability of the replaceable or 
available potassium. The idea that the 
term “available” implies 100 per cent 
availability is not correct. Attempts 
to measure directly the availability of 
a fertility element by chemical tests 
alone must result in failure, even 
though the form being measured is 
the only form present. The reason for 
this is that the plant itself has a voice 
to be heard in establishing the avail
ability of a given form of plant food. 
By cooperative work with Dr. S. F. 
Thornton, of the Purdue Experiment 
Station, we have established the fact 
that, regardless of the magnitude of 
the base-exchange capacity or amounts 
of replaceable magnesium, calcium, or 
hydrogen present in our soils, the re
placeable potash is, under the condi
tions of the Neubauer pot-test method, 
100 per cent available. On some 
potash-treated soils even more than 
the replaceable potassium was removed 
by the plants grown in Neubauer 
tests.

Why, then, do we say that around 
140 pounds of replaceable potassium 
per acre is necessary in the surface 
7 inches of soil for our hay and grain 
crops, when the crop may actually 
require only 30 to 60 pounds, which 
it obtains from the soil area contacted 
by its roots? The answer is that 
while complete, effective contact of 
the replaceable potash may result 
under the conditions of the Neu
bauer method which was designed 
especially for this purpose, effective 
contact of the root system of a crop 
with the whole soil mass does not 
occur in the field.

I use the term "effective contact” 
because the feeding roots actually con
tact only an extremely small amount 
of the surfaces of the soil colloids 
where this reserve supply of replace
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able potassium resides; and the great 
bulk of the replaceable potassium 
taken up by the roots has had to go 
through the soil for some distance in 
the dissolved condition before contact
ing the feeding roots. The effective 
distance these ions can travel is lim
ited. We must, therefore, consider 
the replaceable potassium as 100 per 
cent physiologically and chemically 
available, with its “positional avail
ability,” to use a term applied by 
Spencer and Stewart to an old concept, 
varying according to root develop
ment, nature of the soil solution, and 
other factors.

Positional Availability

The effecive positional availability 
of replaceable potassium, theoretically, 
can be calculated for a given plant. 
The largest factors concerned are 
usually the rooting system and water 
relationships during a given season. 
Let us take corn as an example and 
assume an average requirement of 1 
pound of potash per bushel of corn 
produced. Our better soils produce 
60 bushels an acre without added pot
ash and have present 140 or more 
pounds of replaceable potash in the 
suriace-plowed layer. Using the sur
face 14 inches as the average feeding 
range, this makes 280 pounds of re
placeable potash present that might 
be drawn upon. The 60 pounds taken 
up by the corn is 21 per cent of the 
total amount present, or an average 
positional availability of 21 per cent.

The soils in our semi-deficient areas 
average around 230 pounds in the 
first 14 inches and yield around 52 
bushels. That represents an average 
positional availability of 23 per cent.

The soils in our deficient areas aver
age around 120 pounds and yield 
around 30 bushels, showing a 25 per 
cent positional availability. Although 
these percentages are based on an as
sumed utilization of 1 pound of pot
ash per bushel of corn, they illustrate 
the principle involved, and the values

necessary for accurate calculations 
can all be obtained. Furthermore, the 
above relation between the corn yield 
and replaceable potassium is a rela
tionship based on actual determina
tions involving no assumptions.

We can now see why the rate of 
supply of available potassium from 
the potash minerals, although impor
tant to next year’s crops, is of very 
small importance to the present crop. 
In the first place, the plant roots effec
tively contact only a limited soil area. 
Next, they contact this only for a lim
ited time. To be of practical impor
tance the supply from the potash 
minerals in this limited area and lim
ited time must be very much greater 
than appears at present to be the case. 
In the above case, about 20 per cent 
of the soil area would have to supply 
60 pounds of potash during four 
months of the year. This would be 
equivalent to 600 pounds in the whole 
soil area during the eight months of 
open weather. Our studies indicate no 
such large rate of supply of potash to 
the replaceable condition from the soil 
minerals; in fact, the soil does well to 
replace the amount lost each year.

As I have said, the renewal from 
the minerals is important to next 
year’s crops because, while the plants 
are feeding in the area effectively con
tacted by the roots, this renewal is 
going on, not only in the contacted 
area but also in the non-contacted 
area. For this reason the decrease in 
replaceable potassium during crop 
growth is not as great as might be 
expected, since some renewal is always 
occurring. This is one of the reasons 
why pot experiments cannot be di
rectly interpreted in terms of field 
behavior; i. e., the positional avail
ability and associated relationships are 
not the same in the two cases.

Plowing the land mixes the root- 
contacted and non-contacted areas 
leaving, in general, the replaceable 
potassium fairly well distributed 
throughout the soilmass, except in



O ctober 1956

the vicinity of organic residues which 
still have potash to be released.

Potassium in crop residues, ma
nures, or added in fertilizers is not 
evenly distributed throughout the soil 
but is almost all fixed in the replace
able form in the soil area which first 
receives it. For this reason it will 
have an increased positional availabil
ity over the well-distributed, original 
replaceable potassium, provided the 
plant roots contact these areas in 
which the potash is more concentrated. 
This, of course, is the basis for "hill- 
dropped” fertilization. This differ
ence in the availability, however, does 
not interfere in the calibration of our 
test, since we test the soil before 
planting the crop and adding the pot
ash fertilizers, not afterward. Before 
the next year’s planting time comes 
around, cutivation and plowing will 
have distributed the added potash, 
more or less, throughout the surface 
soil. Since our test is calibrated 
against crop response as well as pounds 
per acre, we do not have to concern 
ourselves especially with the positional 
availability of the naturally occurring 
replaceable potash or that from the 
residues of last year’s potash applica
tion, as the calibration takes this into 
account.

Determining Factors

The crops grown, as well as the level 
of productivity of the soil, with re
spect to other plant-food elements or 
conditions which could limit the yield, 
determine the level of replaceable po
tassium required. Since corn requires 
the highest level, clover next, and 
wheat and oats the lowest, we con
sider a soil to be potash-deficient when 
corn begins to give profitable responses 
to potash applications, but only on 
the low-testing soils (90 pounds or 
less) do we regard potash generally 
necessary for all crops. The level of 
replaceable potassium necessary for 
any given crop varies both with that 
crop’s needs and its ability to go and 
get it. These levels for the different

TOTAL POTASSIUM C0UT3UT OF ILLINOIS SURFACE SOILS

The map shows areas deficient in potash, areas 
which will soon become deficient, and areas 
where potassium deficiencies will not generally 
occur in the near future, although a few defi

ciencies have shown up in local areas.

crops will have to be established under 
practical conditions. W e can see, 
therefore, that although different levels 
may be required by different crops, 
the amount of replaceable potassium 
still remains the measure of "avail
able” potassium.

There are other factors which we 
have not considered as yet. For ex
ample, does liming affect the replace
able potassium in any way? The 
Neubauer tests told us that liming did 
not affect in. any way the availability 
to the plant under Neubauer condi
tions of the replaceable potassium 
present. Other work we have done 
indicates that liming will help de
crease leaching loss of replaceable 
potassium without any practical de
crease in its availability in the field. 
Still other work has shown that satu
rating a soil with calcium does not

{Turn to page 36)
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Here’s where the phosphate-potash mixture ran oat, showing a remarkable difference. Same 
seed, same land, same cultivation, and same amount of superphosphate, but th? corn on the left 

had 25 lbs. of muriate of potash in addition to the 175 lbs. of 16% superphosphate.

Mr. Nat Stafford 
Learns About Potash

By F. H. Jeter
North Carolina State

ONE knew instinctively that Mr. 
Stafford was a bachelor. There 

was an air of competent untidiness 
about the place which proclaimed this 
in terms not to be misunderstood.

Mr. Stafford lives in the old home 
house back from the main road in 
about the center of the 108 acres 
which became his part of the ancestral 
estate. He takes his meals with a 
married sister who lives in a modern 
home up on the highway. This newer 
home has a beautiful lawn and well 
kept grounds. Where Mr. Stafford 
lives is— well, not so nicely kept.

As one walked with him about over 
his farm, the impression persisted that

College of Agriculture

he was not so concerned about how 
his place appeared to eyes of the vis
itor, but rather he was concerned with 
':he profits which it would produce. 
His full name is T. N. Stafford, but 
he is known as "Mr. Nat” and he 
lives on rural route 1 from Graham 
in Alamance County. He is 60 years 
of age and a sturdy member of an 
excellent family.

N. C. Shiver, county agent of Ala
mance County, says “Mr. Nat” has 
made money on the farm and, in a 
quiet way, has promoted soil building 
and dairy cattle in the community. 
He has saved money and has helped his 
sister’s children in obtaining blooded
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Jersey calves of their own in order to 
become members of the well-known 
Alamance 4-H Jersey Calf Club. It 
is a pleasure to walk with him over 
the old home place and hear simple 
tales of his boyhood, and of the efforts 
to win a living from the old worn-out, 
washed fields of the family farm.

Practices Rotation

Mr. Nat makes more corn and 
wheat on a small field than his wid
owed mother made on her whole place. 
He learned about lespedeza and crop 
rotations a good many years ago, and 
largely through these he has built his 
soil. There are only 59 of the 108 
acres in yearly cultivation, and these 
are planted to corn, oats, wheat, and 
lespedeza.

"My rotation is corn the first year, 
followed by wheat over which I sow 
lespedeza in the late winter,” Mr. Nat 
said. " I  mow this lespedeza for hay 
in the fall or gather the seed and then 
pasture it the next year. I grow no 
cotton or tobacco.”

Mr. Stafford said his main income 
is from the sale of lespedeza seed and 
wheat. He keeps two heavy brood 
mares and sometimes has a colt or 
two for sale, and he also owns about 
10 milk cows that he rents for cash 
and sells the calves. Some of the 
young animals are sold for veal on 
the nearby Burlington market. Being 
a bachelor there is no need for milk 
in his establishment, but since he has 
plenty of pasture, largely based on 
lespedeza and orchard grass, there is 
ample grazing for the cattle. A trac
tor is used to do the heavy plowing 
in preparing the land for seeding, and 
the two brood mares handle the work 
for the remainder of the year. Occa
sionally, Mr. Stafford rents out a small 
acreage to a neighbor who may need 
additional crop land. The soil is prin
cipally of the Alamance Loam, a slaty 
soil, on which lespedeza flourishes and 
which benefits greatly through the 
legume.

To be strictly truthful it must be 
recorded that Mr. Stafford knows very 
little about fertilizers in the sense that 
the great plantation owners of eastern 
Carolina know about them. But he 
is learning fast, and in a measure he 
is stumbling upon some valuable facts. 
He stumbled upon one such fact dur
ing the crop season of 1936, and that 
was the reason for my visit.

Five years ago, he planted a field of 
25 acres to corn. The corn was fol
lowed by spring oats, and then the 
field was planted to lespedeza to be 
mowed the first two years and grazed 
for the following three years. Believ
ing that the land was then ready to 
go back under the plow, Mr. Stafford 
broke the field thoroughly with his 
tractor in early April and made ready 
to plant corn. However, it was un
usually dry in North Carolina during 
the spring of 1936, and so the corn 
was not planted until June. As he 
waited for the rains to make planting 
possible, Mr. Stafford mixed about 175 
to 200 lbs. of 16% superphosphate 
with 25 lbs. of muriate of potash to 
go under his corn. He used no nitro
gen because the land had been in 
lespedeza pasturage for several years.

Accidental Experiment

Anyway, the rains came unexpect
edly, and in the rush to plant Mr. 
Stafford had only enough of the phos- 
phate-potash mixture ready for about 
two thirds of his field. When the 
mixture ran out, he continued his 
plantings using the phosphate alone, 
until the whole field was seeded. In 
the extreme end of the field, however, 
where no potash was used, he did man
age to get some manure broadcasted.

" I  ran out of a job one day, and 
while the boys were plowing I threw 
10 quarts of the muriate of potash on 
parts of 6 or 7 rows ahead of the 
plows. The corn was then about knee 
high,” he said.

All the while I was learning these 
{Turn to page 35)



Potash for Cotton W ilt 
in the Mississippi 

Delta Region
By Dr, L, E, Miles

Agricultural Experiment Station, State College, Mississippi

COTTON wilt caused by Fusarium 
vasinfectum  is usually of but 

minor importance in the Yazoo-Missis- 
sippi Delta. The soils of that area are 
in the main of a rather heavy nature, 
in which the organism does not thrive 
and spread rapidly. However, in cer
tain localities in the Delta, local areas 
occur in which the soil is of a different 
nature, and in some of these Fusarium 
wilt is found to do a great deal of 
damage. These areas may be of small 
size, making up only a part of a field, 
or they may extend for considerable 
distances.

The wilt situation is complicated 
somewhat in the Delta by the presence 
there of a second type of cotton wilt 
caused by another fungus, Verticillium 
dahliae Kleb. These two wilts are 
very similar in their symptoms and are 
difficult to differentiate under field 
conditions. This second wilt occurs 
more commonly on the heavier soil 
types, though it may sometimes be 
found on lighter soils as well. The 
presence of the two in the same local
ities makes it compulsory to determine 
which may be responsible for the dam
age inflicted, since they do not respond 
to the same control measures.

In 1931 experimental tests were be
gun in three areas in different parts of 
the Delta to determine the effect, if 
any, that potash might have in the 
control of wilt under the respective 
conditions pertaining to each. The

test was continued for three years in 
two of these localities and for two 
years in the other. As a preliminary 
measure it was first carefully deter
mined that the damage present was 
due to the Fusarium wilt and not to 
the one caused by Verticillium.

Tests Supply Data

The first test to be reported was 
located near Paynes, Miss., on the 
property of Spencer J . Brown, Cascilla, 
Miss. This was in the eastern edge of 
the Delta, within one half mile of the 
abrupt bluffs which limit it at that 
point. The soil was not typical of 
the Delta but was a brown silt loam, 
similar in characteristics to that found 
on the bluffs above it. In fact, there 
is little doubt but that it originated in 
that upland area and was removed and 
deposited in its present position by the 
action of water erosion. Cotton wilt 
was generally prevalent and destruc
tive throughout all the strip of land 
on the eastern edge of the Delta ad
jacent to the bluffs, as was also the 
condition commonly known as rust or 
"potash hunger.”

Two fertilizer elements only were 
used, namely, nitrate of soda and mu
riate of potash, though it is extremely 
probable that phosphate also would 
have been beneficial from the stand
point of yields, since it has proven so 
on the uplands immediately adjacent 
vhich possess similar soils. The gen

18
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eral fertilizer practice of the area, 
however, has followed that of the 
remainder of the Delta in the use of 
nitrate alone, if any fertilizer at all 
was used. It was considered advisable, 
therefore, to eliminate phosphate from 
the test in order to avoid possible con
fusion in the interpretation of results.

Each plat consisted of 10 rows, 218 
ft. long, and constituted one sixth 
acre. One plat served as a check and 
received no fertilizer. Another re
ceived 200 lbs. of nitrate of soda. 
Two others received the 200 lbs. of 
nitrate and in addition muriate of 
potash to the amounts of 50 and 100 
lbs. per acre, respectively. Three other 
plats received no nitrate but were 
given respective per-acre applications 
of 50, 100, and 200 lbs. of muriate 
of potash alone. Each treatment was 
replicated three times with the excep
tion of the 200-lb. application of 
potash, which occurred only once and 
was omitted entirely in 1931. The 
fertilizer was weighed and applied by 
hand on March 22, 1931, and the 
cotton was planted two weeks later 
on April 5. In 1932 the fertilizer 
was applied in the same manner on

April 20, and the cotton was planted 
the same day. In 1933 the fertiliza
tion and planting were done on 
April 11. The cotton used was the 
same each year, namely, Missdel No. 2, 
which is a quite susceptible variety.

Wilt counts were taken three times 
in each of the three years. The first 
was made about the middle of July. 
At this time any plant which showed 
any typical sympton of wilt was re
corded as infected. Any plant which 
was so badly infected that it seemed 
probable that it might not survive 
until the next count was removed and 
so recorded. This was done in order 
that such plants might not be lost 
and that they might appear in subse
quent counts and in the final record. 
Another count was made in a simi
lar manner approximately one month 
later. The final count was made as 
soon as harvest was completed, some
where between the first and middle 
of October. At that time 400 stalks 
were cut in each plat, and the per
centage of infection was determined 
from those which showed typical dis
coloration of the vascular tissues. The 
400 stalks were taken from certain

This plat shows the effect of no fertilizer (left) in contrast to the use of 200 lbs. of muriate of
potash (right).



20 B e t t e r  C rops W it h  Pl a n t  F ood

definite areas, uniformly distributed 
over the plat, and their locations were 
the same in each plat respectively.

The results are presented in table I. 
Wilt counts showed a comparatively 
light infection in July over all plats, 
the heaviest being on the check plat 
and on the one which had received 
nitrate of soda but no potash. In 
August of each year the infection was 
found to have increased greatly in all 
plats. It was still much heavier on 
the check plat and the nitrate of soda 
plat, being approximately the same on 
each. Infection was very materially 
lower on those receiving muriate of 
potash, the lowest occurring on those 
receiving 200 lbs. of nitrate of soda 
and 100 lbs. of potash and on the one 
receiving 200 lbs. of potash alone. At 
the final count in October the per
centage of infection was higher but 
was relatively in the same proportion 
as in the August count. The average 
of the October or final count for the

3-year period showed 4^.45% infec
tion for the check or unfertilized plat 
and 40.35% for the one receiving 200 
lbs. of nitrate of soda alone. The plat 
receiving 200 lbs. of potash alone 
showed the lowest wilt infection for 
the 2-year period in which it was 
included. It will be recalled that this 
plat was not replicated as were all the 
others. The next lowest infection was 
recorded on the plat treated with 200 
lbs. of nitrate of soda and 100 lbs. of 
potash. Its wilt percentage for the 
period of the test was 16.05%, while 
that for the 200-lb. application of 
muriate of potash was 15.25%.

The highest average yield of seed 
cotton, 1,072 lbs. per acre, was re
corded on the plat receiving 200 lbs. 
of nitrate of soda and 100 lbs. of 
potash. The plats receiving 200 lbs. 
of soda and 50 lbs. of potash, and 200 
lbs. of soda alone, were tied for second 
place for the 3-year period with a 
yield of 992 lbs. The plats to which

T a b l e  I. Se c t i o n  A. W i l t  F e r t i l i z e r  T e s t . P r o p e r t y  o f  S. J . B r o w n ,

C a s c i l l a , 1931-1933

Treatm ent Ju ly
1931
Aug.

Percent wilt infection 
1932

Oct. Ju ly  Aug. Oct. July
1933
Aug. Oct.

Check no fertilizer................... 6 .4 33.7 52.50 5.7 30.1 42.7 5.8 28.4 41.16
N itrate of soda— 200 lbs . . . 6.3 30.0 40.28 6.1 30.7 44.5 7.1 24.1 36.30
N itrate of soda— 200 lbs. and 

muriate of potash— 100 lbs. 2.8 9.8 15.07 2.3 8.2 14.5 2.1 8.0 18.61
N itrate of soda— 200 lbs. and 

muriate of potash— 50 lbs. 2.5 12.1 20.54 3.4 11.6 23.5 2.8 10.3 22.83
M uriate of potash— 50 lbs 3.7 15.0 26.58 4.4 13.3 25.5 4.3 10.1 25.00
Muriate of potash— 100 lbs . 3.5 13.7 24.53 3.0 10.1 23.0 3.7 11.6 25.67
M uriate of potash— 200 lb s. . 2.9 9.2 14.0 1.6 6.8 16.50

T a b l e  I-a

A t . pet. wilt infection Lbs. seed cotton per acre 
Treatm ent July Aug. Oct. 1931 1932 1933 A t.

Check no fertilizer.......................... 5 .8 30.73 45.45 1,002 648 590 746
N itrate of soda— 200 lb s............... 6.5 28.26 40.36 1,234 842 900 992
N itrate of soda— 200 lbs. and 

of potash— 100 lb s......................
muriate

2.4 8.66 16.06 1,194 870 1,164 1,076
N itrate of soda— 200 lbs. and 

of potash— 50 lbs ......................
muriate

2.9 11.33 22.29 1,190 826 962 992
M uriate of potash— 50 lbs 4.1 12.80 25.35 1,028 726 714 822
Muriate of potash— 100 lbs 2.4 1 1 8 0 24.40 1,022 760 744 842
M uriate of potash— 200 lbs. 2.2 8.00 15.25 750 804 777
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potash alone was applied ranked lower 
in yield than either those receiving 
nitrate alone or those receiving nitrate 
and potash combined. Though the 
plat treated with 200 lbs. of potash

alone showed the lowest percentage 
of wilt for the two years in which it 
was included, the yield, 777 lbs., was 
second lowest in the entire series, that 
of the check plat alone being lower. 
However, if the average yield for the 
same two years is taken without ref
erence to 1931, it is found that both 
the other plats receiving potash alone 
have lower yields than ic. As com
pared with the 777 lbs. for the 200 
lbs. of potash plat, it will be found 
that the yields for the same two years 
for the plats receiving 50 and 100 lbs. 
of potash, respectively, were 720 and 
750 lbs.

This test showed that a combina
tion of 200 lbs. of nitrate of soda and 
100 lbs. of muriate of potash per acre 
gave best results in the control of 
wilt as reflected in the percentage of 
infection and the yield of seed cotton. 
Fiftv lbs. of muriate of potash in com
bination with 200 lbs. of nitrate of 
soda seemed to provide an insufficient

amount of potash. The 200-lb. appli
cation of nitrate alone, though it pro
duced very vigorous plants, showed a 
very high percentage of wilt which 
was reflected in the yield. On the other

hand, applications of potash alone, 
though giving considerable reduction 
in wilt infection, failed to produce cor
respondingly increased yields. Even 
with the most favorable rate of appli
cation of both nitrate and potash in 
combination, the percentage of wilt 
infection was rather high for the 
3-year period. This would indicate 
that on land as severely infested with 
wilt as was that used in this test, in 
addition to the use of a fertilizer mix
ture containing a sufficient amount of 
potash in combination with other 
necessary elements, a wilt-resistant 
varietv of cotton should be planted 
as well. It is, of course, possible that 
inclusion of phosphate in the fertilizer 
mixture might have further reduced 
the amount of wilt infection bv more 
adequatety balancing the essential fer
tilizer tlements.

The same test reporteJ above was 
repeated on the property of F. T . 
Withers, Lake Cormorant, Miss. The

The plat on the left received 200 lbs. of kainit, while that on the right received no fertilizer.
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plats were located on land which is 
within the Mississippi Delta area but 
very near the northeastern edge. The 
soil differed somewhat from the typi
cal Delta soil in that it had more of a 
loess character, derived from the adja
cent hill lands on the east which limit 
the Delta at that point. On account 
of the fact that wilt failed to develop 
to a sufficient extent in 1931, the loca
tion of the plats was changed in 1932 
to another field on the same property, 
in which it was observed that the 
trouble was much more uniformly 
distributed and severe. The results 
secured in 1931 are, therefore, omitted, 
and only those for 1932 and 1933 are 
presented.

In 1932 the fertilizer was weighed 
out and applied by hand on April 10. 
The cotton, Missdel No. 2, was planted 
the same day. A good stand was not 
secured and all plats were replanted on 
April 21. In 1933 the fertilizer was

applied two weeks in advance of plant
ing. The lay-out of the plats was the 
same as in the test previously reported. 
Wilt counts were taken three times 
during the season as in the previous 
case. The results secured are reported 
in table II.

On July 14 wilt was found to be 
showing up fairly abundantly for so 
early in the season. Infection, how
ever, was much more evident and 
severe on the check plat, and on the 
plat which had received nitrate but 
no potash, than on any of those which 
had received potash. This same thing 
was found to be true in the July 
count in 1933. At the second wilt 
count in August rust was quite preva
lent on the check and nitrate plats. 
As shown by the table, wilt infection 
on these two plats was practically the 
same for the 2-year period. Infection 
on the other plats which had received 

( Turn to page 41)

T a b l e  II. Se c t i o n  A. W i l t  F e r t i l i z e r  T e s t . P r o p e r t y  o f  F. T. 
W i t h e r s , L a k e  C o r m o r a n t , M iss., 1932-1933

Pet. wilt infection 
1932 1933

Treatm ent Ju ly  Aug. Oct. Ju ly  Aug. Oct.

Check no fertilizer............................................................... 8.7 30.2 43.5 8.1 29.7 45.00
N itrate of soda— 200 lb s................................................ 6 .9 30.7 45 .0 5.9 24.1 34.67
N itrate of soda— 200 lbs. and muriate of potash—  

100 l b s . ...................................................................... 2.0 6.9 11.0 2.4 7.3 11.33
N itrate of soda— 200 lbs. and muriate of potash—  

50  l b s . .................................................................................. 3.5 13.3 18.3 2.9 10.1 15.00
M uriate of potash— 50 lbs ........................................... 3 .4 11.7 17.0 3.4 13.2 17.33
Muriate of potash— 100 lbs ............................. 3 .0 10.3 13.3 3.4 14.9 20.33
M uriate of potash— 200 lb s........................................... 2.1 6.6 9.0 3.0 14.4 21.00

T a b l e  Il-a

Pet. wilt infection
2-year av. Lbs. seed cotton per acre

Treatm ent July Aug. Oct. 1932 1933 2-year av.

Check no fertilizer ...................... 8 .4 29.9 44.25 836 1,134 985
N itrate of soda— 200 lb s.......... 6 .4 27.4 39.83 739 1,369 1,054
N itrate of soda— 200 lbs. and 

of potash— 100 lbs ..........
muriate

2.2 7.1 11.17 1,146 1,458 1,302
N itrate of soda— 200 lbs. and 

of potash— 5 0  lbs
muriate

3.2 11.7 16.67 1.106 1,406 1,256
M urnte of potash— 50 lbs. 3.4 12.4 17.67 873 1,211 1,042
Mti*,:afe of potash— 100 lbs. 3.2 12.6 16.81 1,012 1,114 1,063
M uriate of potash— 200 lbs.. . 2 .6 10.5 15.00 1,039 1,037 1.038
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W HEN A MAN'S A MAN



Above: Fall work is forgotten when “ they are coming round the bend.”  

Below: Two prize-winners contest the judges’ decision “out of court.’’



Above: Indian summer days rearrange and repaint rural landscapes. 

Below: There are many days of unemployment for doctors represented here.



Left: The sold in “them 
thar hills”  tempts a Hal

loween jokester.

Below: Where one might 
expect to see a fall range 

of autumn coloring.



Bni=igggqyq5aSBBBBBa^iSii^ .?.gm,M^

1 The Editors Talk
]Q

“As the Soil Goes. T!"* v  gT  det- Tre to,7 this saying than the tun ot

So Goes the Town” s/y!ng it-J.Us!ng.it a$ a titlefor an editorial in a recent 
issue of Farm and Ranch, the editor has well pointed out the wide-spread 
significance of the “jingle.”

“The large cities of the country, especially those in agricultural areas,” 
he says, “must quickly awaken to the fact that their interests are not local if 
they are to continue to prosper. When the soil in the small town and small 
city trade area washes away, or becomes unproductive for any other reason, 
that town immediately feels the loss. Continued decline in the amount of 
wealth produced is reflected in the loss of business and a decline in population. 
Once prosperous towns quickly go to seed. When business in the small towns 
and cities slips, business in the larger cities can be maintained only through the 
widening of their trade territory, and there is a limit to that form of expansion. 
Therefore, it behooves the large cities to take an active interest in the develop
ment of industry in the towns and cities in their trade territory, and in the 
conservation of their natural resources/'

The editor points out that in full realization of these principles, the 
Kessler Plan Association of Dallas, originally organized for the purpose of 
developing the city along logical lines, has extended its activities and is striving 
to create an interest among the citizens of Dallas in the welfare of the towns 
and cities in the surrounding sixty or more counties. The secretary of the 
Association has called attention to the fact that the census figures show that 
every one of these counties, except Dallas and Tarrant and the counties in 
which there are oil activities, have lost population, and that the county-seat 
cities, as well as other cities in these counties, have either slowed down or are 
just about holding their own, or have fewer citizens than they had ten and 
twenty years ago.

A survey of the situation showed that the trade territory of these towns 
has slipped in production; that the soils have become unproductive; that the 
original owners have moved away, and many of the farms are occupied by 
tenants who are not encouraged to conserve and build up the land. Some of 
the towns apparently have gone to seed due to the lack of civic pride and 
constructive plans of development. This has resulted in the migration of 
young men and women and many of the more enterprising citizens.

We need, on the part of urban people, a greater realization of the impor
tance and problems of soil productivity. Farm advisers, so frequently called 
upon to address urban groups, could well afford to make it a theme and stress 
the personal interest of their audiences in the welfare of their farm neighbors.

27
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As the Texan editor points out, “Chambers of commerce frequently seek 
the location of industry, and at this time there is considerable discussion on 
the subject of decentralization of industry. One of the prime considerations 
of industry, in seeking a new location, is the desirability of the town or city 
as a place to live. Oftentimes it proves to be the controlling factor in making 
a choice. Therefore, chambers of commerce should strive to develop their 
city in such a manner as to make it attractive as a place to live; and further
more, they will find it profitable to lend their aid in the conservation of the 
natural resources of their trade territory. In this the large cities should give 
constructive cooperation, for as the farms give support to the small cities, the 
small cities support the larger ones.”

When the ills of a crop cause a consultation of 
specialists, that crop is on its way to health and vigor. 
Such a consultation was held on pastures in New York 
City late in September when, at a Pasture and Hayland 

Conference, members of the agricultural press, the fertilizer industry, and 
state and Federal agricultural scientists met in the best interests of the crop.

The conference was called by the National Fertilizer Association, and
there were in attendance 20 editors and representatives of farm journals, 26
agricultural workers, and 84 representatives of the fertilizer industry. The 
purpose of the conference was to provide an intelligent approach to pasture 
and hayland problems and develop cooperation among all interested agencies
in providing farmers with the most practical information and materials for
improving these forage crops.

Many important papers were given and were followed by discussions in
volving the practical angles of the points brought out. General agreement 
emphasized a few general facts:

1. Cheap roughage, including hay, pasture, and silage, is necessary in order 
to make money from the production of milk or meat.

2. Pasture is the cheapest of all feeds.
3. The production of good pasture requires liberal applications of plant

food.
4. All of the speakers agreed that it is profitable to fertilize hay and 

pasture land, although there was, of course, some difference of opinion as to 
the kind of fertilizer to use. There was general agreement that lime, super
phosphate, and potash should be the basis for any system of pasture improve
ment and that nitrogen is essential, but the manner in which it is most 
economically supplied varies with local conditions.

5. There was complete agreement as to the need for improving a verv 
large acreage of pasture and hayland throughout the country, in the South 
and Midwest as well as in the Northeast.

Such meetings are to be highly commended. The betterment of American 
agriculture was sincerely at heart, and the "common ground” provided a means 
to formulate policies on how best to serve in its furtherance.

P astu re
Progress
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This section contains a short review of some of the most practical and important bulletins, and 
lists all recent publications of the United States Department of Agriculture and the State Ex
periment Stations relating to Fertilizers. Soils. Crops, and Economics. A file of this department 
of BETTER CROPS WITH P LA N T FOOD would provide a complete index covering all publica
tions from these sources on the particular subjects named.

Fertilizers
Research Bulletin 197, Iowa Agri

cultural Experiment Station, entitled 
“The Effects of Liming on the Libera
tion of Potassium in Some Iowa Soils,” 
by Hartzell C. Dean, contains many 
outstanding conclusions following an 
extensive study of a number of Iowa 
soils. Analyses of 12 high-lime soils 
disclosed that all of the soils contained 
relatively large amounts of total potas
sium, carbonates, and total nitrogen. 
The investigation showed, however, 
that 11 of the 12 high-lime soils con
tained an insufficient amount of avail
able potassium conducive to maximum 
plant growth, and that these soils were 
either in need of or would respond to 
potash fertilization. The author as
serts that this low content of available 
potassium is correlated with the high 
carbonate content. It is also stated 
that soils containing 20 per cent or 
more of carbonate were deficient in 
available potassium, regardless of the 
total potassium they contained. Data 
obtained from these investigations in
dicate the depressive effect of calcium 
on the availability of potassium in soils 
may be partly due to the action of 
microorganisms. The results of this 
study concerning the replacement of 
potassium in the exchange complex by 
calcium confirm the findings of other 
investigators.

“Fertilizing Onions on Muck Soils” 
is the title of Cornell University Agri
cultural Experiment Station Bulletin 
650 by J- E. Knott. A concise inter
pretation of the results secured from 
onion fertilizer experiments conducted 
for five years on muck soils of New

York is interestingly discussed. Soils 
that had been cultivated for 3 years, 
20 years, 30 years, and 56 years were 
employed in the experiments reported 
in this bulletin, these soils having been 
used to determine the optimum appli
cation of nitrogen, phosphoric acid, 
and potash for onions on muck soils 
differing in length of time they had 
been cropped. As a result of this work 
the author recommends certain fer
tilizer practices that should serve as a 
starting point from which a grower 
may adjust the quantity and the an
alysis to fit his particular conditions. 
Onions grown on recently cleared 
mucks should receive a ton of 0-10-10, 
or one-half ton of 0-20-20 fertilizer 
per acre. Some new mucks which sup
port reeds and sedges instead of timber 
require nitrogen, for which 200 pounds 
nitrate of soda per acre are advised as 
a supplement to the 0-10-10 or 0-20- 
20 application, or 1,000 pounds of a 
3-12-18 per acre may be used. A 
muck soil that has been fertilized well 
for 10 years or more and has not been 
flooded should have about 50 pounds 
of nitrogen and 80 pounds each of 
phosphoric acid and potash applied 
broadcast to meet the needs of the crop 
and maintain the reserve in the soil, or 
an application of from 1,000 to 1,200 
pounds of a 5-8-7 per acre should be 
sufficient. It is best to use from 1,200 
to 1,500 pounds of a 4-8-12 analysis 
for a few years on mucks that have 
been flooded to replace the fertility 
which may have been lost, the author 
suggests. It is also recommended that 
an application of 300 pounds of finely 
ground copper sulphate per acre should

29
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be applied to mucks that produce 
onions with thin, poorly colored scales, 
and on which the tops die prematurely.

" The Effect of Soil Treatment on the Min
eral Composition of Exuded Maize Sap at Dif
ferent Stages of Development,” Agr. Exp. Sta., 
Experiment, Ga., Bui. 193,  May 1936,  M. W. 
Lowry, W. C. Huggins, and L. A. Forrest.

"Recommendations Made by the Louisiana 
Agricultural Experiment Station for the Fer
tilization of Field and Truck Crops in Louisi
ana,”  Agr. Exp. Sta., Baton Rouge, La., C . T . 
Dowell, Director.

"Synthetic Manure Production in Michigan,” 
Agr. Exp. Sta., East Lansing, Mich., Cir. Bui. 
I f  7 , July  1936,  L. M. Turk.

nA  Review of the Experimental Work with 
Phosphate in Montana, 1928-193J ,” Agr. Exp. 
Sta., Bozeman, Mont., Cir. 148,  Apr. 1936,  
Jesse R. Green.

"Recommendations with Reference to the 
Fertilization of Flue-cured, Sun-cured, and 
Shipping Tobacco Grown on Average Soils in 
Virginia, North Carolina, South Carolina, and 
Georgia for the Year 1937,” Agr. Exp. Sta., 
Raleigh, N . C.

"Magnesium Deficiency. I. The Value of 
Magnesium Compounds in Vegetable Produc
tion in Virginia,”  Truck Exp. Sta., Norfolk, 
Va., Bui. 89,  Oct. 1, 1935,  R. L. Carolus and
B. E. Brown.

" The Influence of Acid-neutral Fertilizers 
on Vegetable Crop Production in Eastern Vir
ginia,”  Truck Exp. Sta., Norfolk, Va., Bui. 
90,  Jan. 1, 1936,  Jackson B. Hester and Flor
ence A. Shelton.

Soils
The earnest endeavor of our soil 

scientists to conserve the resources of 
the soil is evidenced by the excellent 
contributions which are appearing on 
this subject. Recent publications de
tailing valuable accomplishments ren
dered since cooperative agricultural 
agencies far and wide declared soil ero
sion a serious menace to all society in
clude:
. "Soil Erosion in Iowa,” Special Re
port No. 2 of the Iowa Agricultural 
Experiment Station, by R. H. Walker 
and P. E. Brown, which reveals among 
other outstanding facts that about 30 
billion tons of soil have been washed 
away from Iowa land since its culti
vation was begun by man, representing 
a tremendous loss of plant nutrients 
valued at approximately $2,975 per 
acre of farm land.

"Cropping Systems in Relation to 
Erosion Control,” Missouri Agricul
tural Experiment Station Bulletin 3 66, 
by M. F. Miller, which presents many 
significant recommendations in accord 
with the proper adjustment of crop
ping practices to control erosion.

"Soil and Rainfall Conservation in 
New Mexico,” Bulletin 238 of the 
New Mexico Agricultural Experiment 
Station, by C. P. Wilson, P. E. Neale, 
K. W. Parker, and H. N. Waten- 
paugh. These authors portray the dif
ficulties encountered in New Mexico 
in solving the problem of soil and rain
fall conservation. Many striking illus
trations depicting the results of im
proper range management, thus invit
ing soil blowing, gully forming and 
flood producing effects, are shown.

“A Soil Resources Program for Ok
lahoma,” Circular 335 of General 
Series 106, issued by the Oklahoma Ag
ricultural Extension division, outlines 
the work that needs to be done to show 
an improved "inventory” of Okla
homa’s soil resources. "Protect, im
prove, and Prosper with the Soil” is 
the general theme of this progressive 
program. "Lost soil fertility is not the 
whole story in parts of Oklahoma. 
Some of the state’s soils, in fact, never 
had abundant amounts of certain min
erals necessary to produce crops most 
profitably. But those minerals can be 
put into the soil, and they can be re
stored where they have been lost by 
washing or used up by cropping.” The 
circular declares that "a farmer is no 
richer than his soil.”

"The Reaction of Zinc Sulfate with the 
Soil,” Agr. Exp. Sta. Gainesville, Fla., Bui. 
298,  June 1936,  H . W. Jones, O. E. Gall, and 
R. M. Barnette.

"Some Bacteriological and Chemical Effects 
of Calcium and Magnesium Limestones on Cer
tain Acid Iowa Soils,” Agr. Exp. Sta., Ames, 
Iowa, Res. Bui. 196,  Apr. 1936,  Harold L. 
Dean and R. H . Walker.

nLiming the Soil,”  Univ. of Ky., Ext. 
Div., Lexington, Ky., Cir. 59 ( f ib  Ed., R ev.), 
Feb. 1936,  P. E. Karraker.

"Soil Testing, A Practical System of Soil 
Diagnosis,” Agr. Exp. Sta., East Lansing, 
Mich., Tech. Bui. 132 {R ev .), Oct. 1935,  C.  
H . Spurway.
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"Testing Soils fo r Acidity by the Modified 
Comber Method,”  Agr. Ext. Serv., Columbia, 
Mo., Cir. 339, Mar. 1936, M. F. Miller.

"Report on the Investigation of Phosphorus- 
deficient Soils, 193J,” Agr. Exp. Sta., Boze
man, Mont., Bui. 316, Mar. 1936, Jesse R. 
Green and F. M. Harrington.

"Genesis and Composition of Peat Deposits,” 
Cornell Univ., Agr. Exp. Sta., Ithaca, N . Y ., 
Memoir 188, Apr. 1936, B. D. Wilson, A. J . 
Eames, and E. V. Staker.

"Soil Survey of Livingston Parish, Louisiana,” 
U. S. D. A ., Washington, D. C ., Series 1931, 
No. 22, A. C. Anderson, E. B. Deeter, S. 
Rankin Bacon, W. H . Buckhannan, C . S. Sim
mons, K. V. Goodman, R. R . Finley, and B. 
H . Hendrickson.

"Soil Survey of Oscoda County, Michigan,”  
U. S. D. A ., Washington, D. C ., Series 1931, 
No. 20, J. O. Veatch, L. R . Schoenmann, C. 
E. Millar, and A. E. Shearin.

"Soil Survey of Hubbard County, Minne
sota,” U. S. D. A ., Washington, D. C ., Series
1930, No. 38, P. R. McMiller, C. S. Simmons,
G. A. Swenson, and W. J. Leighty.

"Soil Survey of Dillon County, South Caro
lina,” U. S. D. A ., Washington, D. C ., Series
1931, No. 17, W. J . Geib, W. J . Latimer, F. 
R. Lesh, and A. E. Shearin.

Crops
E. H. Rawl is stressing the impor

tant considerations applicable to potato 
growers in South Carolina in establish
ing the production of this crop as a 
profitable enterprise. In South Caro
lina Agricultural Extension Service 
Circular 152, entitled "Sweet Potato 
Production,” he gives specific informa
tion on such matters of production as 
selecting the best varieties, proper seed 
and treatment, growing plants and 
vines, soil types best suited, recom
mended fertilizers, and cultural prac
tices. When plantings are made for 
the northern markets, the author states 
that the Porto Rico variety consisting 
of the copper-colored strain should be 
grown exclusively. Much care should 
be exercised in handling seed freed 
from all dirt; and all that show black 
spots, rotten ends, and bad bruises 
should be discarded. Seed potatoes to 
be treated for disease-producing organ
isms should be held for at least 8 and 
not more than 10 minutes in a solution 
of mercuric chloride. To produce sweet 
potatoes of the finest quality, the pub
lication suggests that sandy loam soils

are desirable, since stiff clays and the 
deep sands are poorly adapted. Based 
on experimental work and repeated 
demonstrations in South Carolina a fer
tilizer carrying 3 per cent ammonia, 8 
per cent phosphoric acid, and 8 to 10 
per cent potash, applied at the rate of 
800 to 1,000 pounds per acre, is rec
ommended for sweet potatoes in that 
state. A very helpful table showing 
suggested materials to use in mixing a 
fertilizer analyzing 3-8-10 (N-P-K) 
suitable for average soils is given.

"Forty-sixth Annual Report for the Year 
Ended June  30, 1936,” Agr. Exp. Sta., Tucson, 
Ariz., P. S. Burgess, Director.

"Pasture Investigations, Eighth Report, 
Modifying the Seasonal Growth Habits of 
Grasses,” Agr. Exp. Sta., Stores, Conn., Bui. 
209, Mar. 1936, B. A. Brown and R. I. Mun- 
sell.

*'1935 Report Cooperative Extension Work 
in Agriculture and Home Economics,” Agr. 
Ext. Serv., Gainesville, Fla., Wilmon Newell, 
Director.

"Pastures for Georgia,” Agr. Ext. Serv., 
Athens, Ga., Bui. 457, Feb. 1936, E. D. 
Alexander.

"The Tung-oil Tree in Georgia,” Agr. Exp. 
Sta., Experiment, Ga., Cir. 108, Apr. 1936,
H . L. Cochran.

"Lespedeza in Georgia,”  Agr. Ext. Serv., 
Athens, Ga., Cir. 263, Feb. 1936, E. D. Alex
ander.

"Science Aids Idaho Farmers— Annual Re
port for the Year Ending December 31, 1931,” 
Agr. Exp. Sta., Moscow, Idaho, Bui. 220, June 
1936,  E. J. Id dings, Director.

"Strawberry Culture in Illinois,” Agr. Exp. 
Sta. and Ext. Serv., Urbana, III., Cir. 453, 
May 1936, A. S. Colby.

"Grape Culture,” Agr. Ext. Serv., Lafayette, 
Ind., Ext. Bui. 102 ( Ird  Rev. E d .), Apr. 
1936, Rev. by C. E. Baker.

"Summary Report of the North Louisiana 
Experiment Station, Calhoun, Louisiana, 1935,” 
Agr. Exp. Sta., Calhoun, La., Sidney Stewart, 
Supt.

"Cotton Growing for  4 -H  Club Members,” 
Agr. Ext. Serv., Baton Rouge, La., Ext. Cir. 
160, Mar. 1936, R. A. Wasson.

"Ramie, A Critical Survey of Facts Con
cerning the Fiber Bearing Plant, ' Urtica 
Nivea’,” Univ. Studies No. 26, La. State Univ. 
Press, Baton Rouge, La., G. L. Carter and 
Paul M. Horton.

"The Relation of Physical Properties and 
Chemical Composition of Red Clover Plants to 
Winterhardiness,” Agr. Exp. Sta., College 
Park, Md., Bui. 391, Jan. 1936, Glenn A. 
Greathouse and Neil W. Stuart.

"The Bulbous Iris and Its Outdoor Culture
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in Massachusetts,”  Agr. Exp. Sta., Amherst, 
Mass., Bui. 330, Apr. 1936, Frank A. Waugh.

" The Katahdin Potato in Michigan," Agr. 
Exp. Sta., East Lansing, Mich., Sp. Bui. 271, 
June 1936,  H . C. Moore and E. J . Wheeler.

" The Production of Cucumbers for Pick
ling Purposes,”  Agr. Exp. Sta., East Lansing, 
Mich., Sp. Bui. 273, July  1936, H . L. Seaton, 
Ray Hutson, and J. H . Muncie.

"Factors Influencing the Yields of Mont
morency Cherry Orchards in Michigan,” Agr. 
Exp. Sta., East Lansing, Mich., Sp. Bui. 275, 
July 1936, V. R. Gardner.

"Selection of Orchard Sites in Southern 
Michigan," Agr. Exp. Sta., East Lansing, Mich., 
Cir. Bui. 155, Mar. 1936, N . L. Partridge and 
J. O. V eat ch.

" Management of Bent Grass Lawns,” Agr. 
Exp. Sta., East Lansing, Mich., Cir. Bui. 156, 
May 1936, James Tyson.

"Strawberry Growing in Minnesota,” Agr. 
Ext. Div., Univ. of Minn., University Farm, 
St. Paul, Minn., Sp. Bui. 72, May 1936, Franc 
P. Daniels.

"Bush Fruit Growing in Minnesota,”  Agr. 
Ext. Div., Univ. of Minn., University Farm, 
St. Paul, Minn., Sp. Bui. 79, Rev. Mar. 1936, 
Franc P. Daniels.

"Forty-second Annual Report. July  1, 1934 
to June 30, 1933,” Agr. Exp. Sta., University 
Farm, St. Paul, Minn., W. C. Coffey, Director.

"Influence of Length of Day (Photoperiod) 
on Development of the Soybean Plant, var. 
Biloxi,”  Agr. Exp. Sta., Columbia, Mo., Res. 
Bui. 242, July  1936, A. E. Murneek and E. 
T . Gomez.

" Lespedeza for Winter Pasture,” Agr. Ext. 
Serv., Columbia, Mo., Leaf. 44, Mar. 1936,
C. A. Helm.

"Johnson Grass” Agr. Ext. Serv., Columbia, 
Mo. Leaf. 43, Mar. 1936, C. A. Helm.

"Reshaping Montana’s Agriculture— Forty- 
first Annual Report. July 1, 1933 to June 
30, 1934,” Agr. Exp. Sta., Bozeman, Mont., F. 
B. Linfleld, Director.

" Agricultural Research in New Hampshire—  
Annual Report of Director of New Hampshire 
Agricultural Experiment Station for the Year 
1933,” Agr. Exp. Sta., Durham, N. H ., Bui. 
289, Mar. 1936, J. C. Kendall, Director.

"Extension Work in New Hampshire 1933—  
Annual Report of the Director of Extension 
Service,” Agr. Ext. Serv., Durham, N . H ., 
Ext. Bui. 49, Mar. 1936, J . C. Kendall, 
Director.

"The Home Vegetable Garden,”  Agr. Ext. 
Serv.. New Brunswick, N. J., Ext. Bill. 177, 
Apr. 1936, Charles H . Nissley.

" 4 -H Potato Growm”,” Cornell Univ., Agr. 
Ext. Seri.. Ithaca, N. Y ., Bui. 3 6. Mar. 1936, 
Arthur /. Pratt.

" Meadou I mhrovemenf through Seeding, 
FertTnation and Management," Cornell Univ., 
Agr. Ext. Serv., Ithaca, N. V., Bui. 181, June 
1929 (Rev. Mar. 1936), A. F. Gustafson.

"The Residual Effects of Some Leguminous

Crops,” Cornell Univ. Agr. Exp. Sta., Ithaca, 
N . Y ., Bui. 643, Mar. 1936, T. L. Lyon.

"Quality of Lettuce as It Affects the New 
York Lettuce Industry” Cornell Univ., Agr. 
Exp. Sta., Ithaca, N . Y ., Bui. 631, June 1936, 
J. E. Knott.

"Seedlessness in Grapes,”  Agr. Exp. Sta., 
Geneva, N . Y ., Tech. Bui. 238, Jan. 1936, A. 
B. Stout.

"Effects of Some Environmental Factors on 
Growth and Color of Carrots” Cornell Univ., 
Agr. Exp. Sta., Ithaca, N . Y ., Memoir 186, 
Mar. 1936, W. C. Barnes.

"Effects of Light on Carotenoid Formation 
in Tomato Fruits,” Cornell Univ., Agr. Exp. 
Sta., Ithaca, N . Y ., Memoir 187, Mar. 1936, 
Ora Smith.

"Tensile Strength, Extensibility, and Other 
Characteristics of Wheat Roots in Relation to 
Winter Injury,” Agr. Exp. Sta., Wooster, 
Ohio, Bui. 368, May 1936, C. A. Lamb.

"Experiments with Potatoes on Muck Soil,” 
Agr. Exp. Sta., Wooster, Ohio, Bui. 370, June 
1936, John Bushnell.

"Horticulture at the Ohio Agricultural' Ex
periment Station,” Wooster, Ohio, Sp. Cir. 48, 
June 193 6.

"The Bimonthly Bulletin,” Agr. Exp. Sta., 
Wooster, Ohio, Vol. X X I, No. 181, July- 
August 1936.

"Potato Culture in Pennsylvania,” Agr. Ext. 
Serv., State College, Pa., Cir. 167, Mar. 1936, 
J. B. R. Dickey.

"Annual Report for the Fiscal Year Ending 
June 30, 1933,” Agr. Exp. Sta., Brookings, S. 
Dak., James W. Wilson, Director.

"All-year Pasturing with and without Con
centrates for Dairy Cattle,” Agr. Exp. Sta., 
Knoxville, Tenn., Cir. 38, Apr. 1936, Ben P. 
Hazelwood.

"Abstracts of Bulletins 303-322, Circulars 
73-76, and Other Publications During 1933,” 
Agr. Exp. Sta., College Station, Brazos County, 
Texas, Cir. 78, June 1936.

"Twenty-first Annual Report of Coopera
tive Extension Wotk in Agriculture and Home 
Economics, State of Vermont, for Year 1933,” 
Agr. Ext. Serv., Burlington, Vt., J. E. Carri- 
gan, Director.

"Further Studies of the Limits of Photo
synthesis,” Agr. Exp. Sta., Burlington, Vt., 
Bui. 402, Mar. 1936, G. Richard Burns.

"Department of Agriculture-lmmigration of 
Virginia,” Richmond, Va., Bui. 339, July 1936.

"Growing Peas for canning in Washington,” 
Agr. Exp. Sta., Pullman, Wash., Pop. Bui. 
130, Apr. 1936, C. L. Vincent.

" Today’s Science for Tomorrow’s Farming—  
Annual Report of the Director 1934-33,” Agr. 
Exp. Sta.. Madiscn. Wis., Bui. 433, Mar. 1936, 
Chris L. Christensen, Director.

"Security and Permanence for the Farm 
Home— Annual Report for 1933,” Agr. Ext. 
Serv., Madison, Wis., Cir. 279, Mar. 1936, 
Chris L. Christensen, Director.

"Celery Growing,”  U. S. D. A ., Washing
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ton, D. C., Farmers’ Bui. 1269, Rev. Mar. 
1936, W. R. Beattie.

"Speeding up Flowering in the Daffodil and 
the Bulbous Iris" U. S. D. A., 'Washington,
D. C .. Cir. 367,  Ian. 1936, David Griffiths.

"New Sugar-beet Varieties lor the Curly- 
top A rea" U. S. D. A., Washington, D. C.,  
Cir. 391,  Apr. 1936.

"Positions of Seeds and Motes in Locks and 
Lengths of Cotton Fibers from Bolls Borne at 
Different Positions on Plants at Greenville, 
Texas," 17. S. D. A ., Washington, D. C ., Tech. 
Bui. 309,  Apr. 1936,  Dow D. Porter.

"Agricultural Adjustment 1933 to 1933, "  
17 S. D. A., Washington, D. C ., G-3 3, Agri
cultural Adjustment Administration.

Economics 
In a recent bulletin by K. T. Wright 

of the Farm Management Department, 
Michigan State College, entitled "Eco
nomics of Bean Production in Michi
gan,” are presented some very interest
ing practical facts based on the experi
ences of practical farmers with prob
lems of bean production in that state. 
Pea beans are one of the major cash 
crops of the Michigan farmer, and 
Michigan is the leading state in bean 
production. Due to the fact that the 
pea bean is by far the most important 
grown in the state, the results of the 
study are more applicable to this type 
of bean crop. Bean production has in
creased much faster than population. 
In the five years from 1930-1934 there 
were 40%  more pea beans produced 
per capita than in 1890.

Unfortunately, the study was made 
during a period when bean prices were 
extremely low, and the weather con
ditions during the critical months for 
this crop averaged below normal. Thus 
the results of the study must be in
terpreted in light of these facts. The 
wide variation in yields for the differ
ent years indicate the wide variation 
in weather conditions. The highest 
yields obtained by any of the cooper
ators in 1929-30 were 25 bushels; in 
1931, 34 bushels; in 1932 (when the 
rainfall was adequate) 42 bushels. 
The lowest yields average around five 
bushels.

It was found that yields were an 
important factor in profitable bean 
production. The low yield group, tak

ing the state as a whole, lost $7.12 
per acre on their bean crop, while the 
high yield group' made a profit of 
$7.47 on their crop. As the yield went 
up, the cost per bushel went down. 
It was found that in general the 
growers obtaining the higher yields, 
grew the robust variety, plowed the 
ground in the spring, planted their 
beans comparatively early, planted 
them on well-drained land, efficiently 
utilized their barnyard manure and 
used more commercial fertilizer than 
those receiving the lower yields.

The records were analyzed on the 
basis of soil types, and it was found 
that the growers on Brookston soil 
had lower than the average charges 
for labor, power, and machinery, but 
the land charges were high making the 
total cost per acre $29.92. The yield 
for this group averaged 15.2 bushels 
per acre with an average cost of $3.19 
a hundred, and the return per hour 
of labor averaged 29c. On the Miami 
soils the acre cost was $27.60, due to 
the lower charges for the land, but the 
average yield was only 10.4 bushels 
making the beans cost $4.25 per hun
dred, and the labor returns were only 
9 cents an hour. On the sandy soils 
records were available for only three 
years, and the results are not fairly 
comparable. The cost per acre aver
aged about the same as on the Brook
ston soils. The yield per acre was only 
7.2 bushels and the cost per 100 lbs. 
of beans was twice as much as on the 
Brookston soils. These farmers lost 
9 cents an hour for the time they 
spent on their crop.

It is concluded that on the basis of 
present production and demand the 
possibility of profit in beans in the 
near future, when the yields are only 
about 10.7 bushels per acre, is very 
limited. However, the growers using 
good practices and efficient methods of 
production resulting in good yields can 
reasonably hope for a fair return for 
their management and labor.

"Part-time Farming in New Castle County,
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Delaware ,”  Agr. Exp. Sta., Newark, Del., Bui. 
199, Apr. 1936,  M. M. Daugherty.

"Quarterly Bulletin,” State Bd. o f Agr., 
Dover, Del., Vol. 2 J ,  No. 4 ,  Quarter Ending 
Dec. 31,  193J.

"Illinois Farm Economics,”  Agr. Exp. Sta., 
Vrhana, III., No. 14, July  1936.

"Fertilizer Tonnage Sold in Illinois in 1935,” 
Agr. Exp. Sta., Vrbana, III., May 1936.

"Tonnage of Fertilizers Reported by Manu
facturers as Shipped to Kansas,”  1934 and 
193 J ,  State Bd. of Agr., Topeka, Kans., C. E. 
Buchanan, Dir. of Control Div.

"Public Produce Markets of Michigan ,”  Agr. 
Exp. Sta., East Lansing, Mich., Sp. Bui. 268,  
May 1936,  Orion Ulrey.

"Changes in Standards of Consumption D ur
ing a Depression," Agr. Exp. Sta., East Lan
sing, Mich., Sp. Bui. 274,  July  1936,  Irma H. 
Gross and Julia Pond.

"Readjusting Montana’s Agriculture. VII.  
Montana’s Dry-land Agriculture,”  Agr. Exp. 
Sta., Bozeman, Mont., Bui. 318,  Apr. 1936,
E. A. Starch.

"Readjusting Montana’s Agriculture. VIII. 
Tax Delinquency and Mortgage Foreclosures,” 
Agr. Exp. Sta., Bozeman, Mont., Bui. 319,  
May 1936,  Roland R. Ren tie.

"An Analysis of the Present Status o f Agri
culture on the Sun River Irrigation Projects,” 
Agr. Exp. Sta., Bozeman, Mont., Bui. 321,  
May 1936,  P. L. Slagsvold.

"Montana Land Ownership, An Analysis of 
the Ownership Pattern and Its Significance in 
Land Use Planning,”  Agr. Exp. Sta., Boze

man, Mont., Bui. 322,  June 1936,  Roland R. 
Renne.

"Factors Determining Type-of-farming 
Areas in Nebraska,” Agr. Exp. Sta., Lincoln, 
Nebr., Bui. 299,  May 1936,  L. F. Garey.

"New Jersey Farm Prices and Their index 
Numbers, 1931-1933,” Dept, of Agr., Tren
ton, N. / . ,  Cir. 255,  Mar. 1936,  William B. 
Duryee, Secretary.

"Commercial Fertilizers. Sixth Annual Re
port of the New Mexico Feed and Fertilizer 
Control Office for Fiscal Year Ending June 30, 
1935,”  N. M. Feed and Fert. Control Office, 
State College, N . M., R. W. Ludwick and 
Lewis T . Elliott.

"Farm Economics,”  Cornell Univ., Col. of 
Agr., Ithaca, N. Y ., No. 95, May 1936,  and 
No. 96,  June 1936.

"Part-time Farming in Oregon,”  Agr. Exp. 
Sta., Corvallis, Ore., Sta. Bui. 340,  June 1935,  
G. W. Kuhlman, T . J . Flippin, and E. J . Nie- 
derfrank.

"Apple Prices Received by Washington 
Growers,”  Agr. Exp. Sta., Pullman, Wash., 
Bui. 326,  Feb. 1936,  Chester C.  Hampson.

"Indexes of Prices Received by Washington 
Farmers," Agr. Exp. Sta., Pullman, Wash., 
Bui. 328,  July 1936,  Chester C. Hampson.

"Development and Use of Standards for 
Grade, Color, and Character of American Cot
ton Linters,”  U. S. O. A ., Washington, D. C., 
Misc. Pub. 242,  May 1936,  Guy S. Meloy.

"Carlot Shipments and Unloads of Nineteen 
Important Fruits and Vegetables,”  U. S. D. A., 
Washington, D. C ., Stat. Bui. 53,  May 1936.

Winter Corn and Cotton
Corn and cotton are hot-weather 

crops. A farmer, even in the South, 
cannot grow these crops in winter. 
But he can grow what is substantially 
the equivalent of corn or cotton as a 
winter crop, says the United States 
Department of Agriculture. A. D. 
McNair, of the Bureau of Agricul
tural Economics, and Roland McKee, 
of the Bureau of Plant Industry, tell 
how.

Plant a legume crop that will grow 
in fall and winter and plow it under 
in the spring. Then plant corn or 
cotton and the field will yield enough 
more grain or lint to make the equiva
lent of a winter cash crop. In farm 
management studies on farms in Geor

gia, Alabama, and the Carolinas, these 
men found that, on the average, corn 
which followed a winter legume in 
the South yielded 14 bushels an acre 
more than corn on similar land that 
stood bare. So the 14 bushels an acre 
could be regarded as the corn yield 
of the winter legume.

Cotton following a winter legume 
yielded on the average about 100 
pounds more of lint than cotton on 
fallow fields. This 100 pounds is 
traceable to the legume. The farmer 
who plants legumes has other advan
tages. The winter legumes prevent 
erosion, improve the soil, make cul
tivation easier, and furnish some win
ter feed for livestock.
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Well-fed Raspberries Stand Cold
Winter hardiness of some of the ber

ries, particularly raspberries, is not en
tirely a matter of winter temperatures 
or snow cover, as many have sup
posed. It is the well-fed raspberry 
plant that endures cold winter weather. 
When the summer climate is favorable 
to development of anthracnose (gray 
bark) and leaf spot, the plants are 
defoliated and go into the winter 
weakened and with scant reserves of 
food, says George M. Darrow of the

Bureau of Plant Industry. The result 
is winter injury. In Maryland, for 
example, where winter temperatures are 
relatively mild because it is near the 
southern border of the raspberry range, 
there has been much winter-killing 
among varieties that are known to be 
hardy even in Canada. To prevent 
winter injury, growers need to spray 
regularly in the summer for control of 
fungus diseases.

Mr. Nat Stafford Learns About Potash
(From page 17)

facts we were walking about in that 
corn field. Where the phosphate- 
potash mixture was used, the corn was 
beautiful. It had matured good ears 
on good stalks and would produce a 
profitable crop. Where he ran out of 
the mixture and had used only the 
phosphate, the corn had made practi
cally no growth, had fallen ovê  badly, 
and one could hardly find a decent ear

in the whole area. But there was an 
island of good corn in this area, and 
that was where he had thrown the 
10 quarts of muriate on the day he 
had run out of a job. At the end of 
the field where the manure had been 
added to the phosphate, the corn again 
was good, but not quite in the condi
tion found where the phosphate-potash 
mixture had been used.

*lnc oi |w.d co.h tuai kuI uw iU or 12 qta. ot muriate of potash one day as a top-
dresser. This was ip the center of the area of poor corn and at the edge of the 25-acre field.
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Mr. Stafford was so concerned over 
his unwitting demonstration that he 
went to Graham and urged County 
Agent Shiver to come out and see the 
field. Others have made similar trips. 
To them Mr. Stafford tells the story 
of what happened and how it hap
pened. He voices no explanation ex
cept that the soil is the same through
out the field save for one narrow strip 
where an old hedgerow runs across it. 
He knows now that it would have

paid him to have mixed potash with 
his phosphate in spite of his great 
hurry to get his corn seed in the 
ground. But it was dry in North 
Carolina this spring, and for a while 
it looked as if few of us would make 
any corn at all. Perhaps he is to be 
excused, therefore, for his haste to 
take advantage of the blessed mois
ture. Certainly he has gained in 
knowledge what he lost in corn yield.

Potassium Availability in Illinois Soils
(From page 15)

prevent replenishment of potash from 
the minerals. The plant, over a period 
of time, can overcome or at least not 
be affected significantly by factors 
which might at first hand be consid
ered theoretically important; however, 
we did find that the soil test for re
placeable potassium was affected by 
certain of these factors. We found 
that we had to have a very strong 
replacing solution under the soil-test 
conditions where only one equilibrium 
is established between soil and solu
tion. As we reduced the replacing 
strength of the solution it took out 
less and less replaceable potassium, and 
this reduction in amount was not in 
proportion to the total amount pres
ent but was influenced mainly by the 
amount of replaceable calcium and 
magnesium present. With more di
lute solutions, therefore, we obtained 
values having no relation to the total 
amount present; i. e., the amount of 
available potassium.

This work convinced us that it is 
not practical to try to measure the 
relative "availability” of the replace
able potassium by a chemical test, and 
that our best bet is to measure the 
total replaceable potassium present and 
let the crop establish the availability 
in terms of its own requirement; i. e., 
establish the level required. If the

replacing solution is too weak to re
place all the potassium in the lower 
testing soils and a large part of the 
replaceable potassium in the higher 
testing soils, even relative results are 
not possible.

In the above discussion I have not 
included some important exceptions 
to our general findings. It is only on 
the silt and clay loam soils that our 
general calibration is of value. Two 
fields on dune sand did not test high 
in potash and yet gave no decided re
sponses. These sandy soils are very 
open and contain only a small amount 
of organic matter and clay. The 
base-exchange capacity is less than 
3 M.E., or less than one-tenth that of 
the better soils. All of these factors 
help to make for a higher positional 
availability than on the silt and clay 
loams. We have no calibration of the 
test for these sandy soils. We know 
that a "high” test indicates sufficient 
potash, but we do not know at what 
point crop response occurs, because we 
do not have sufficient field experiments 
to effect a calibration. Fortunately, 
we have only a limited area of sand 
in our state. If it were an important 
type we could establish the necessary 
calibration by field and laboratory 
work.

The changes in the replaceable po



O ctober 1936 37

tassium level during the season and 
from year to year are interesting to 
watch, as are the changes in the dis
tribution throughout the soil profile. 
These changes do not affect the potas
sium fertility of the soil until the level 
falls below the level required for best 
results. Some soils can maintain a 
luxury level; our Hartsburg and 
Minonk experiment fields are ex
amples, with well over 200 pounds of 
replaceable potassium present. The 
Dixon field level has been steadily 
going down since 1929, and we expect 
all plots to respond to potash applica
tion in time. The chart accompany
ing this article (Figure 1) shows what 
happens when the replaceable potas
sium level is reduced seriously by crop
ping. This chart shows that over a 
period of only five years the Dixon 
field has been converted from a non- 
responsive to a potash responsive field, 
and the decrease in the replaceable 
potassium values reveals the reason for 
this. On the other hand, even soils 
which have never been farmed in 
southern Illinois are already low in 
replaceable potassium, since these soils 
have a naturally low rate of supply. 
The use of sufficient potash will main
tain a good level of replaceable potas
sium, and the level in the subsurface 
will also be raised eventually, provided 
the amounts of potash fertilizer used 
exceed the amounts removed by the 
crops grown. On the other hand, in 
untreated, deficient soils the subsur
face potash level is lower than that 
of the surface.

Alkali spots caused by snail shell 
accumulations under wet conditions 
are usually deficient in replaceable 
potassium, due to the weathering 
away of the mica form of potash 
which occurs in the very fine portion 
of the soil mass. The fact that the 
calcium bicarbonate formed from the 
snail shells acts as a replacing agent 
also helps to prevent the building up 
of a good level of replaceable 
potassium.

In general, our potassium defi

ciencies are related to the amount of 
the mica form of potassium and vary 
progressively with the change in the 
amount of this potassium mineral 
present in our loess soils. As a result 
of this regular variation we have been 
able to divide the state into areas cor
responding to the relative rate of 
supply from the mineral forms. We 
are thus able to show the areas de
ficient in potash, the areas which will 
soon become deficient, and the areas 
where potassium deficiencies will not 
generally occur in the near future, al
though a few deficiencies have shown 
up in local areas. This map is shown 
in Figure 2.

Measure of Supply
One important question which has 

not been answered is how long the 
best soils will be able to continue to 
supply available potash in sufficient 
amounts. The Dixon field on one of 
our best soil types is already respon
sive to potash, although it can still 
produce on the RLP plot without 
added potash much higher crop yields 
than the county average. It is highly 
probable that the decrease in yield on 
the RLP plot resulting from this de
ficiency will slowly develop over quite 
a number of years, but that crop 
yields will not become as low as on 
our southern soils, during our lifetime 
at least. We have tried to measure 
this rate of supply of available potas
sium from the non-available form in 
the laboratory by acid digestion 
methods. Although we can get good 
relative results, they cannot be trans
lated into terms of years.

In the above discussion I may have 
used the terms (<low in available or 
replaceable potassium” and “deficient 
in potash” synonymously. As a mat
ter of fact, a distinction should really 
be made between the two terms. We 
consider a soil low in replaceable 
(available) potassium when it con
tains less than 90 pounds per acre in
2,000,000 pounds of soil. We call 
this low because the common field
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crops of Illinois will respond to potash 
fertilization in a profitable way if not 
limited by other factors. We know, 
however, that the crop will not have 
a chance to respond satisfactorily if 
other "deficiencies” are not made up. 
In southern Illinois in particular we 
recognize two conditions. The soil 
containing less than 90 pounds per 
acre we call "low in available potas
sium” when other elements are still 
"deficient.” If these other deficiencies 
have been made up, thus giving the 
plant a chance when potassium is 
added, we then call it a potash de
ficient soil. Most of the limed, phos- 
phated, and legumed fields in central 
southern Illinois are "potash de
ficient,” while most of the untreated 
soils are "low in available potassium,” 
although "potentially deficient” under 
good treatment.

Proper Management
The 103 plot at the Dixon field 

which tested medium in potassium 
(113 pounds by the quantitative lab
oratory method) in 1931, would not 
be recognized as a deficient soil if 
farmed without the necessary soil 
treatment. It is only by increasing 
the productive capacity of a soil to 
a point where it can utilize more 
potash than is being supplied that a 
soil becomes truly potash deficient. I 
believe that most of the farmers on 
our best soils in northern Illinois are 
farming at too low a productive level 
to efficiently utilize all the potash be
coming available. It is only through 
the use of a good system of soil man
agement and treatment that produc
tive'levels which will effectively util
ize the potash are reached. If the 
potential productive capacity is suf
ficiently higher, then purchased pot
ash can be used at a profit. We hope 
that most of our better soils will be 
able to give their high yields under 
good treatment for a long time with
out having to supply potash fertilizer. 
This will probably be true of some of 
the best soils. However, even though

potassium deficiencies develop, due to 
increased crop yields, the cause of the 
development must be kept in mind.

Any system which can raise the pro
ductive level of a soil from 33-40 
bushels of corn (county average) to 
6 3 bushels (RLP treatment, average 
of 11 northern fields) can well afford 
to include potash in the treatment 
when and if this becomes necessarv to 
maintain the high level of produc
tivity reached. Just as we undertake 
trying to do something too much for 
us to accomplish and finally realize 
our own personal deficiencies, so many 
of our soils will probably be shown to 
be not as potassium rich as we have 
considered them when we actually put 
them to the test. Thus it is that with 
our northern Illinois soils so high in 
potential productivity, any fertility 
treatments designed to actually attain 
their high potential capacity will 
probably eventually have to include 
potassium. We consider it far better 
to treat our soils in this manner, main
taining a good rotation, keeping the 
ground covered most of the time, and 
turning under large amounts of resi
due and green manures, than to run 
down the fertility and productiveness 
of our soils by a corn and oats rota
tion, thus exposing them to erosion.

In southern Illinois our lime, le
gume, and phosphate treatment system 
will work only up to the point where 
the yearly supplv of available potas
sium is being effectively used for the 
rotation as a whole. This, however, 
is at a low productive level as com
pared with the full possibilities, for 
higher returns are obtained when pot
ash is added to the fertilizer system. 
From the practical standpoint, how
ever, credit must be given to the 
whole treatment, since all elements of 
the treatment are necessary to pro
duce the effect. On our most defi
cient fields the competition between 
the crops in the rotation is at a maxi
mum on the RLP plot, and corn, hav
ing the highest requirement, suffers 
the most.
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At present we are trying to over
come the old viewpoint that a good 
soil treatment system including resi
dues and green manures can practi
cally bring about the liberation of the 
mineral potash and build up the avail
able supply. We have many farmers 
in southern Illinois who have used 
lime, legumes, and phosphate, but do 
not yet understand that potash in ad
dition is essential in order to get their 
money back from the lime and phos
phate treatment. They do not know

that these treated fields are potentially 
their richest fields. We are going to 
make it our business to let them know 
it and have already started with vari
ous news releases. Furthermore, we 
are going to tell the same story over 
and over, that is, that these soils are 
low in available potash, that they can 
never hope to liberate potash from the 
minerals at anywhere near a sufficient 
rate, and that potash must be returned 
to the land if they intend to attain 
the productive level possible.

Flower Symptoms W arn of Food Deficiency
(From page 10)

The young leaves were of a very dark- 
green color. The old leaves were 
bronzy-dark green in color and showed 
a definitely purple cast beneath, later 
shriveling and dying to a purplish- 
bronze color.

Without Potash— The plants were 
only slightly stunted in growth. The 
young leaves were yellowish green in 
color with dark-green veins and a red
dish tinge along the margin. The 
older leaves turned purplish green in 
color on the upper surface but not 
purplish beneath like those in the 
treatment without phosphorus. These

leaves began to die first along the mar
gin and in spots over the entire leaf.

Sweet Pea

Complete—The plants were vigor
ous in growth and of a normal green 
color.

Without Nitrogen— The plants were 
very stunted in growth, and all of the 
leaves were very light yellow, almost 
white, in color. The old leaves died 
and dried to a grayish-white, papery 
color and remained on the plant quite 
a while before dropping.

COMPLETE

Snapdragon. Nos. 3 and 6 show recovery from acute — N and — K  deficiency 6 weeks after these
plant foods were supplied.
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Without Phosphorus—  There was f? 
not a distinct symptom that could be 
attributed to a phosphorus deficiency 
in this treatment. The plants were 
almost normal in growth, showed only 
a slight yellowing of the old leaves, 
and no shedding of the leaves.

Without Potash— The plants were 
stunted in growth, and the older 
leaves showed a progressive yellowing 
from the margins to the center of the 
leaf. The veins of the yellowing 
leaves remained green until the entire 
leaf had turned yellow. The yellowing i 
progressed upward until only the 
young leaves at the tip remained 
green. The dead leaves dropped from 
the plant early.

Several tests were run to determine 
whether plants showing symptoms of 
acute nutrient deficiencies would re
cover if the deficient nutrient was sup
plied.

Roses in the minus-nitrogen treat
ment that had ceased growing and had 
dropped all leaves produced new 
growth in 2 weeks after nitrate of 
soda was added to the nutrient solu
tion.

Cinerarias without potash, showing 
whitish-yellow spots between the veins 
and whitish-yellow margins, regained 
their normal dark-green color, except 
for a very narrow yellow margin on 
the oldest leaves, in 6 weeks after 
potash was added to the nutrient solu
tion.

The stunted and rusty-yellow Snap
dragons that had ceased to grow with
out nitrogen, regained their normal 
green color and began to grow soon 
after nitrogen was added to the 
nutrient solution. Except for the 
dwarfing caused by the omission of 
nitrogen, the plants were as vigorous 
as those in the complete treatment. In 
the minus-potash treatment, the yel
lowish-green young leaves regained a 
normal green color in 6 weeks after 
potash was added to the nutrient solu
tion. Even the oldest leaves, with the
Right: Nutrient deficiency symptoms exhibited 

by the Sweet Pes.
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brown margins and spots over the 
entire leaf, regained a normal green 
color except for the brown areas.

Summary
In general, the visual deficiency 

symptoms for nitrogen (N ), phos
phorus (P ), and potassium (K) for 
the plants studied may be summarized 
as follows:

1. Nitrogen deficiency produces a 
severe dwarfing of the plant and a 
uniform yellowing of all leaves. The 
young leaves begin to yellow very soon 
after the oldest leaves begin to turn. 
The affected leaves die slowly and re
main attached to the plant for some 
time. The plant ceases to produce 
new growth soon after yellowing 
begins.

2. Phosphorus deficiency produces a 
severe dwarfing of the plant with most 
of the leaves remaining abnormally

dark green. In severe cases, the oldest 
turn grayish-green or sometimes pur
plish-green and later begin to turn 
yellow. The yellowing usually begins 
at the margin and progresses toward 
the petiole, and the leaf usually drops 
before it becomes completely yellow. 
The plant ceases to produce new 
growth soon after yellowing begins.

3. Potassium deficiency usually pro
duces only a slight dwarfing of the 
plant, and the leaves remain normal 
dark green in color until affected by 
the characteristic potassium deficiency 
injury. The injury usually appears 
first on the oldest leaves when the 
margin and area between the veins 
turn yellow and the veins remain 
green. Later the leaf begins to turn 
brown and dies along the margin and 
in spots over the leaf. The leaves die 
slowly and remain attached to the 
plant for some time after dying.

Potash for Cotton W ilt
(From page 22)

potash was relatively high but was 
much lower than on either of those 
which had had no potash. The Octo
ber count showed merely a consistent 
increase in amount of wilt in all plats.

The average infection for the check 
and nitrate plats for the two years 
was 44.25% and 39.83%, respec
tively. The lowest wilt infection over 
the 2-year period was on the plat 
receiving 200 lbs. of nitrate of soda 
and 100 lbs. of muriate of potash, 
namely, 11.17%. This was a very 
material reduction over the infection 
on the check and nitrate plats. The 
highest yield also, 1,302 lbs. for the 
2-year average, occurred on the same 
plat, as compared with 985 and 1,054 
lbs. for the check and nitrate plats 
for the same period. The indications 
in this test, as in the one reported 
immediately preceding it, are that 
potash fertilizers, even when used in 
combination with other necessary ele
ments, though beneficial in bringing

about very marked reduction in wilt 
infection, cannot be depended upon to 
adequately control wilt if a very sus
ceptible variety of cotton is used.

The same test was planted on the 
property of W. M. Simpson, Webb, 
Miss., in 1931 and 1932. The soil on 
which it was located was of quite a 
sandy character, entirely typical of 
the bulk of that characteristic of the 
Delta in general, which is of a much 
heavier and more alluvial nature. 
Such sandy spots are, however, not 
uncommon in certain parts of the 
Delta. The chief variation in the 
lay-out of the test consisted in the 
size of the plats. In this case they 
were only five rows wide instead of 
10 as in the two tests previously re
ported. In 1931 the ground was pre
pared and the fertilizer weighed and 
applied by hand on March 22. Missdel 
No. 2 cotton was planted two weeks 
later. In 1932 the ground was pre-
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pared, the fertilizer applied, and the The lowest percentage of infection
seed planted on April 9. occurred on the plat treated with 200

In both years wilt counts were made lbs. of potash alone (Fig. 1) namely,
in July, August, and early October, 8.9% , while the plat receiving 100
the final one being after harvest was lbs. of potash alone ranked second
completed. These counts, together lowest with 11.75%. The plat re-
with other results secured, are pre- ceiving 200 lbs. of nitrate of soda and
sented in table III. The table shows 100 lbs. of muriate of potash showed
that wilt infection progressed at the 12.4% wilt and was followed in order
various dates very much in the same by the two receiving 200 lbs. of soda
manner as in the two tests previously and 50 lbs. of potash and 50 lbs. of
reported. The 2-year average pre- potash alone, with wilt percentages of
sents a very satisfactory picture of 16.6 and 19.39%, respectively,
conditions for each of the inspection Yield records over the 2-year period 
dates, with the relative position of indicated that the most efficient appli-
each of the plats remaining approxi- cation of fertilizer among those tested,
mately the same with respect to infec- as shown by decrease in wilt and in-
tion. Wilt was heaviest in each case crease in yield, was a combination of
on the check plat which received no 200 lbs. of nitrate of soda and 100 lbs.
fertilizer. The nitrate plat ranked of muriate of potash per acre. This
next in infection, the respective aver- plat gave an average yield of 1,568
age infection for the two plats over lbs. of seed cotton, an increase of 814
the 2-year period being 45.15 and lbs., or 107.97% over the check plat.
37.15% . The one receiving 200 lbs. of soda and

All plats receiving potash showed 50 lbs. of potash yielded 1,393 lbs., an
a very materially reduced wilt count, increase of 639 lbs., or 84.75%. The
T a b le  III. W i l t  F e r t i l i z e r  T e s t .  P r o p e r ty  o f  W. M. Sim pson, W ebb, 
____________________________Miss., 1931-1932

Treatm ent

P et. wilt infection 
1931 1932  

Ju ly  Aug. Oct. Ju ly  Aug. Oct.
Check no fertilizer............................................................... 13 . 28.7 41.3 7.8 33.1 49.0
N itrate of soda— 2 00  lb s................................................... 4 .1 27.1 39.6 6.3 24.9 34.7
N itrate of soda— 200 lbs. and muriate of potash—  

100  lbs................................................................................... .8 6.7 12.0 1.2 7.9 12.8
N itrate of soda— 200 lbs. and muriate of potash—  

5 0  lbs...................................................................................... 2 .2 10.0 16.2 2.4 10.8 17.0
M uriate of potash— 50 lbs.............................................. 3 .4 14.1 20.5 3.5 13.0 18.2
M uriate of potash— 100 lb s........................................... 2.1 8.4 13.0 2.2 7.0 10.5
M uriate of potash— 200 lb s........................................... 1.1 5.8 9.0 2 .0 6.3 8.8

T a b l e  I l l-a

Pet. wilt infection Lbs. seed cotton per acre
Av.

Treatm ent July
2-year-Av. 

Aug. Oct. 1931 1932
2-year In- 

Av. crease

Check no fertilizer......................................... 7.5 30.9 45.15 752 756 7 5 4
N itrate of soda 200 lbs............................... 5 .2 26.0 37.15 960 1,080 1,020 266
N itrate of soda— 200 lbs. and muriate 

of potash— 100 lbs.................................... 1 .0 7.3 12.40 1,588 1,548 1,568 814
N itrate of soda— 200 lbs. and muriate 

of potash— 50 lb s....................................... 2 .3 10.4 16.80 1,444 1,342 1,393 639
Muriate of potash— 50 lb s........................ 3 .4 13.5 19.39 1,004 994 999 245
Muriate of potash— 100 lb s...................... 2 .1 7.7 11.75 1,120 1,012 1,066 312
Muriate of potash— 200 lb s...................... 1 .5 6.0 8.9 1,152 1,212 1,182 428
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application of 200 lbs. of potash alone 
gave an average yield for the two years 
of 1,182 lbs., an increase of 428 lbs., 
56.76%. This application was much 

efficient in wilt control andmore

the property of Spencer J . Brown, 
Cascilla, Miss., which has been dis
cussed previously. In fact, these two 
tests were but two or three miles dis
tant from each other, 

much more profitable than was that of Three plats were laid out, the first

T a b le  IV. W i l t  F e r t i l i z e r  T e s t  o n  P r o p e r ty  o f  D . E . D en b y , 
C h a r le s t o n ,  Miss. 1929-30.

t-------Lbs. seed cotton per acre------ \

1929 1930 Ave. increase
Treatment

t % wilt infection-----
1929 1930 Ave.

Check No fertilizer.. .  44.3 47.6 45.95 763 714 738.5
Nitrate of soda—100 

lbs.............................  47.0 50.2 48.60 911 935 923.0 23.49
Nitrate of soda—100 

lbs. and muriate of 
potash—50 lbs  15.0 17.3 16.15 1,268 1,239 1,253.5 69.73

200 lbs. of nitrate of soda alone, which 
was the fertilizer treatment that had 
been given to this plat of land by the 
grower in previous years. The aver
age'yield of the latter was 1,020 lbs., 
an increase of only 266 lbs. or 35.27% 
over the check. This was exceeded 
even by the plat treated with 100 
lbs. of potash alone, which yielded 
1,066 lbs., an increase of 312 lbs., or 
41.37%. In 1931 the yield of the 
nitrate plat was exceeded even by the 
one receiving the meager application 
of 50 lbs. of potash alone.

This test indicated that on the type 
of soil represented and with the heavy 
infestation of wilt which occurred on 
it potash was more important and 
profitable on account of the degree of 
wilt control secured than was an 
equivalent amount of nitrate when the 
elements were applied separately. The 
most efficient fertilizer, however, was 
one which contained both elements 
combined in proper proportions and in 
adequate amounts.

In 1929 and 1930 another simple 
test was planned and conducted on the 
property of D. E. Denby, Charleston, 
Miss. This was on land at the eastern 
edge of the Delta, immediately adja
cent to the bluffs which bound it at 
that point, very similar in character 
to that on which occurred the test on

being the check and receiving no fer
tilizer, the second receiving 100 lbs. 
per acre of nitrate of soda, which was 
the treatment that had been given the 
land in the past by this particular 
grower, and the third received the 100 
lbs. of nitrate of soda and an addi
tional 50 lbs. of muriate of potash per 
acre. All plats were replicated three 
times. They were planted with Delfos 
6102 cotton, and wilt counts and yield 
records were taken at the end of the 
harvest season. The results are shown 
in table IV.

The results secured in the tests re
ported herein are sufficient indication 
that there are numerous fields and soil 
types located in various parts of the 
Delta on which cotton wilt and rust 
are problems of major importance. 
They show also that the use of potash 
on such soils is practicable and justi
fied, in that it acts to reduce damage 
from these troubles and to assume 
profitable returns from such land. 
Practically all of the soils along the 
eastern edge of the Delta, bordering 
on the foothills and bluffs which limit 
it, are deficient in potash, and the 
cotton planted on them suffers from 
rust and wilt. In seasons such as the 
present one, 1936, one traveling along 
the highways in the Delta can readily 
observe fields in which rust and wilt
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are present and are causing great dam
age. It is in such fields as these, 
wherever located, that a deficiency of

potash is indicated, and in which its 
use may be expected to render profit
able returns.

Crop Insurance
(From page 5)

average recorded in the domesday 
book of statistics, half the required 
rice tax was remitted, and when the 
yield fell 70%  below the normal, then 
the entire tax was remitted. The 
lowest class of non-landed gentry paid 
no tax of this kind, but the other five 
non-farm groups paid from five “to” 
to five koku. A "to” amounts to 
about two pecks, and look back to my 
estimate of a “koku,” to estimate what 
the white collar bunch paid in.

As a systematic complement of the 
local or village rice stores, the Tang 
administration in 585, two years after 
they set up the village granaries, estab
lished district granaries. These were 
filled to the brim by a tax in kind. 
Citizens paid according to three dis
tinct groups. The first or prosperous 
tillers paid one koku yearly, the next 
lower class paid seven “to” per annum, 
while the lower division were docked 
for only four "to” each season; and 
these reckoned in our terms mean 
about 4 .96 bus., 3.46 bus., and 1.98 
bus., respectively.

Rice was loaned out of these dis
trict storages, but it had to be repaid 
within a year. A third granary re
cess, or holy of holies as it were, was 
sealed up and only opened for public 
convenience when famines occurred 
throughout the land.

During Oriental famines mention 
is often made in historical notes: “the 
government opened its reserve rice 
granaries and doled out grain to the 
starving.” In Japan the government 
granaries of this kind were filled only 
by tax-fee rice, whereas in China 
there was an extra tithe in kind dur
ing extra good years, above and be

yond the normal rate. In 1871 the 
Japanese rice granaries were abandoned 
for the time being, and their contents 
sold to the value of about one and a 
half million “yen,” said fund being 
turned over to the national treasury. 
At this time loans of rice were laid 
aside and money loans substituted. 
For a time they also relieved distress 
in times of climatic disaster or epi
demics, allotting one sixth of one 
koku of rice for 15 days to a family 
of five. Bear in mind also that a 
carefully worked out plan of excusing 
or postponing the payment of local 
taxes was in vogue, rated according 
to the nature and extent of the crop 
loss suffered each season in relation to 
the amount of crop adopted in assess
ing the tax. It strikes me that we 
might question some of our yellow 
brethren when we start doping out a 
sound, farm distress law for America.

IT  has been said in a general way by 
some sage insurance observers that 

the major risk in all-coverage crop 
policies must be stated as a mathe
matical formula. I shall not herein 
uncover my absolute vacuum in math
ematics, but quoting one of the figure 
sharks aforesaid, this risk may be rep
resented “by the fraction whose nu
merator is a variable income (based 
on prices and yield) and whose de
nominator is a fixed group of costs 
per acre, established by agreement 
when the document is written.”

Only a few adventurous concerns 
have tried crop insurance, outside of 
the realm of hail and tornado. By a 
little digging I discovered that Minne
sota, land of advanced farm ideas,
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floated the original company of this 
kind back in 1899. It was the Realty 
Revenue Guaranty Corporation, writ
ing an optional-sale contract on grain. 
Upon payment of a 2 5-cent per-acre 
premium, this concern agreed to buy 
the whole crop covered by the policy 
at $5.00 an acre, if the insured acted 
on his option at least five days after 
harvest and threshing; barring all 
hazards occurring after September 15.

Still another company operated at a 
great loss in Montana in 1917 with a 
policy guaranteeing $7.00 an acre for 
all the area in grain. Fixed prices per 
bushel were set forth, and the com
pany was liable for the difference 
between the actual yield times the 
fixed prices and the amount of stated 
insurance. In another instance a 
Pennsylvania company wrote similar 
insurance, and their agents were local 
bankers in the western states who 
wrote thousands of policies on the eve 
of a severe drought, so that they 
might get back some of the loans 
they made to farmers. Naturally it 
flopped.

Again in 1920 the Hartford Fire 
Insurance Company tried out a com
bined insurance against costs of pro
duction plus loss or damage to grow
ing crops, and in testimony at a Sen
ate hearing a few years ago the presi
dent said the losses cost his company 
$2,500,000. Thus, on the whole, we 
do not face a very eager bunch of 
profit-taking corporations when crop 
insurance is mentioned.

I agree that we indeed stand on 
shaky ground in this matter, sort of 
half way between rugged individual
ism and the dumping of all risks on 
the shoulders of paternal governments. 
The more we can leave dollars and 
cents out of our proposition the better 
off we stand, which makes us cater 
more to the payment-in-kind theory 
than to any complex arrangement 
insuring farmers completely or even 
partially on a cash settlement basis. 
Having spent a few minutes thinking

it over, I am as well prepared as the 
average Congressman or magazine 
scribe to give you the "last word” 
and the compound conclusion.

As a self-appointed expert, I would 
limit crop insurance of a national kind 
to indemnities paid out under these 
conditions and circumstances: No. 1. 
When failure is due clearly to natural 
causes and the farmer is not to blame 
in the least, or when such damage is 
general and widespread so that whole 
counties and states suffer loss.

AS my old book-shelf friend Mayet 
inquires, "Shall nature bear all the 

guilt in every case?” Without a bevy 
of snoops bordering every corn field 
and cotton patch in our broad land, 
would it not be a ticklish job to deter
mine how well the farmer fulfilled his 
obligations— under ordinary years of 
scattering crop reduction? Then, as 
we all know full well, group and sec
tional pressure is a horrible machine 
when it gets going with all bearings 
red-hot in a campaign year, intimi
dating would-be statesmen and caus
ing them to deny that their own home 
county ever raised half a crop of any
thing except ballots. In confidence, 
I would hardly trust myself even, 
when the government bean bag is 
wide open. I t ’s so easy to make a 
thirsty farmer look like a dry spell, 
and a hungry candidate resemble a 
national famine! If continued it 
might put the reverse English on all 
our agricultural policies in time and 
give the hill-billy a permanent pre
mium over the chap who wears out 
a new plow and a pair of overalls 
between sunrise and sunset.

This brings me to my second great 
proposal, to wit and to wonder: No. 2. 
No indemnities unless the crop fizzle 
is a real one, and never unless the 
farmer himself bears some share of 
the risk. In this case I mean a sort 
of partial payment system, as for 
instance: In only a moderate loss, all 
to be borne by the farmer himself;
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in a larger proportionate loss, half and 
half; and full indemnity paid only for 
a total loss or a very considerable one, 
considering always the circumstances.

I would divide the dangers into two 
broad classes— acute ones and chronic 
ones. Insects and diseases, flood, hail, 
tornado, and early frost are acute 
dangers; while protracted cold spells, 
exceedingly long droughts, and con
tinuous wet spells are chronic hazards. 
Where intelligent and advance man
agement might tend to lessen the 
rigors of any calamity, partial indem
nities would govern, such as in losses 
due to insects and diseases, soil deple
tion, frosts, and mild droughts and 
short wet spells. With flood, hail, 
and tornadoes, widespread droughts 
and unseasonable cold, there would be 
some excuse for stretching the pay
ments to the utmost, if not to the 
full extent of the policy. The one 
who would help the farmer must not 
lose sight of the fact that there are 
as many different kinds of farmers as 
there are divers kinds of preachers, or 
essay writers. It  ill becomes the body 
politic to pile on its shoulders any 
system of crop insurance that is open 
to abuse from town heelers or tired 
tommies.

And again, we have been deeply 
immersed of late in drought psychol
ogy. It may cause us to forget that 
there is hardly a season when some 
group or locality does not experience 
a diminished harvest, and whoever 
tackles this job of sorting the sheep 
from the goats is bound to refuse to 
run for re-election. There wouldn’t 
be any use anyhow. Nothing short 
of a dismal dictator would be able to 
stand the gaff.

Yet we must do something about 
this just the same. As long as farm 
distress was manifested outwardly by 
good yields and more surplus it was 
spoken of lightly as "relief,” and the 
mortgages, high taxes, unfair exchange 
values, and low living standards were 
sort of remote economic complaints

which did not bother the average con
sumer very much. The farmer got 
a heap of consolation for his financial 
woes out of a bumper harvest. It was 
a sedative which, added to the political 
soothing syrup he consumed, kept him 
asleep.

But when a flock of lean years ar
rived and there wasn’t enough mois
ture on an acre to breed a mosquito 
from May to August throughout the 
bread basket of America, this waked 
up the city denizens. Here was a 
brand of distress which they shared 
themselves. They had to change 
shirts twice a day and keep the sprin
kler running on the links all night. 
With the aid of a dramatic corps of 
reporters and grain-pit market dope- 
sters, caught in the doldrums of a 
slow summer for scandal, the drought 
held first page for weeks, and even 
had the editorial scribes running to 
the library looking up unfamiliar farm 
terms.

HEN butter and eggs begin 
climbing in price and the gro

cer scanned the shelf with dubious 
mien, they grew anxious. Some of the 
extreme urbanite customers said they 
could not see why ducks and cream 
had to be jacked up out of sight, as 
long as there were no reports of heat 
injury to quack grass or milk weeds! 
Anyhow, the searing effect of three out 
of five years of crop flops has devel
oped a new and selfishly personal agri
cultural attitude on the part of our 
non-farm population.

Thus it’s up to the farmers to get 
what they want before it rains again. 
Therefore, it’s an ill wind (or a per
sistent “high”) which bringeth no 
good usward. Which means that the 
legislators may go ahead on crop in
surance plans for 1937 with just as 
much united public support as the 
general emergency of 1933 provided.

And let’s not spoil it by mentioning 
the Supreme Court. We haven’t got 
that far yet anyhow!
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TRUE PATRIOT 
"George Washington was a great 

man.”
"He* must have been,’’ said Mr. 

Dustin Stax, "to transact so much 
big political business with so few brass 
bands.”

Voice (over telephone)— "Are you 
the game warden?”

Game Warden— "Yes, ma’am.” 
Voice— "Well, I am so thankful I 

have the right person at last! Would 
you mind suggesting some games suit
able for a children’s party?”

O’Brien called downtown to see 
Mrs. O’Connor, to tell her that her 
husband was locked up for being 
drunk.

"Why didn’t you bail him out, 
man?”

"Bail him out! Bedad, you couldn’t 
pump him out!”

BRITISH DIPLOMACY
A story of Winston S. Churchill— 

told by Gertrude Atherton:
"Shortly after he left the Conserva

tion side of the House (of Commons) 
for the Liberal, he was taking a certain 
young woman down to dinner, when 
she looked up at him coquettishly, and 
remarked with the audacity of her 
kind:

"  'There are two things I don’t like 
about you, Mr. Churchill.’

"  'And what are they?*
"  'Your new politics and mustache.’ 
"  'My dear madam,* he replied, 

suavely, 'pray do not disturb yourself. 
You are not likely to come in contact 
with either.’ ”

Doctor: "Is the night nurse giving 
you proper attention?”

Vic: "Not exactly, but I ’m perfectly 
satisfied.”

WHAT—AGAIN?
"What’s the idea of all the crowd 

at church?”
"There’s a traveling salesman down 

there confessing his sins.”

A Yale player was teaching some 
cowboys how to play football. He ex
plained the rules and ended as follows: 

"Remember, fellows, if you can’t 
kick the ball, kick a man on the other 
side. Now, let’s get busy. Where’s 
the ball?”

One of the cowboys shouted: “Fer- 
git the ball! Let’s start the game!”

A NOVICE
Gert: " I  think it’s a shame to send 

those nice marines to China. What 
will they do there?”

Peg: "Good heavens, Gert! Ain’t 
you ever been out with a marine?”

Father: “It’s simply awful how close 
these young people sit in a rumble 
seat.”

Wife (smiling): "Yes, I remember 
how you used to hate the old ham
mock because it had such a wicked 
way of pushing us so close together.”
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Sunshine State Potash 

being loaded for ship

ment to Coast points.
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POTASH
AS A LABOR SAVER
Proper fertilizer is as important to efficient 

agricultural operation as labor saving ma

chinery is to manufacturing. The use of the 

right fertilizer, containing adequate plant foods, 

one of which is potash, enables the farmer to 

raise more produce per given amount of man- 

hours of labor. The fact that a given soil pro

duces fair crops without fertilizer should not 

stand in the way of using plenty of the right 

fertilizer in order to increase the profit per acre.

For a uniformly high quality potash that will 

blend readily into your complete fertilizers, 

always specify “Sunshine State Potash.”
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