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Scientists 

Can 

Be 

Press Agents 

TOO! 

HASH-

From A Presentation 
by Joe D. Boyd 
Associate Editor 
Farm Journal Magazine 

At The Southern 
Agricultural Workers 
Association Meeting 

In Memphis, Tennessee 

Today when change is so fast, 
and the struggle for sheer busi­

ness survival is so keen, farmers as 
never before need every tool they 
can lay their hands on. 

They don't want to wait a year 
or even a month for it. They want 
it now. And the publication that 
can bring useful news to them fast 
is the one they'll likely pay atten­
tion to. 

WHY BOTHER? 

What's the percentage in a re­
search scientist working closely 
with any portion of the farm news 
complex? More simply: Why 
bother? 

Madison Avenue might point to 
such obvious advantages as favor­
able "exposure" in building a "pub­
lic image" for an institution, a 
single department or even an indi­
vidual scientist. Just as obviously, 
this works 2 ways. In other words, 
there's a reputation advantage to 
the publication that's trusted to re­
port useful news from an institu­
tion. 

But, all this is far and away sec­
ondary to the topmost answer, 
which is simply: To help farmers 
get the fruits of research with a 
minimum of delay. Let's hope that 
today's modern agriculture has or 
soon will completely eliminate the 
old "waiting period" between the 
technical journal and the farmer 
press—a practice which has some­
times withheld information for 
months from farmers whose very 
livelihood depended on it and for 
whom the research was financed in 
the first place. 

THE RIGHT TO KNOW 

A few scientists have defended 

1 
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this by saying "a little information 
in the hands of farmers can be dan­
gerous, even react unfavorably on 
all concerned." Well, you and I 
know some of the reasoning behind 
such talk. 

But, does a researcher—or any­
one spending public funds—have 
the right to withhold information 
from farmers? True, it should be 
put in the proper perspective—in 
the case of preliminary research 
should include a warning that the 
idea isn't yet proven. 

But farmers are smart enough to 
understand this and they definitely 
want to know what's going on at 
their research stations. Further, as 
a newsman, I'm convinced they 
have a right to know and that re­
searchers have a responsibility to 
tell them. Who among us, for in­
stance, is capable of telling farm­
ers what information they should 
or should not have? 

Are we to follow a policy of 
"managed news?" 

You may remember the farmer 
on a special agricultural workers 
program who said, " I always read 
the state's research publication be­
cause I want all the facts—what 
does not work as well as what does 
—before I make decisions." 

In terms of capital investment, 
know-how, and management, that 
particular farmer is above average. 
But his wish—rather his demand— 
for fast and accurate reporting is 
typical of today's top farmers. 

A DRAIN ON RESEARCH 

If possible, farmers want new in­
formation from the men who did 
the research. And if that isn't pos­
sible, they want it from the next 
closest man. In some states, scien­
tists say they can hardly get to 

their research work because so 
many farmers come to the station 
to talk business or because of the 
heavy demand for researchers to 
appear at farmer meetings. 

One department head estimates 
that his research staff spends one 
third of its time doing such. "Which 
would be OK with me," he says. 
"But it doesn't leave enough time 
for the primary job of research." 

Today's forward-looking business 
farmer is intelligent enough to 
make his own decisions—if we give 
him all the facts. 

This calls for a closer gearing 
of research, extension, and the com­
mercial press. Farmers are demand­
ing the very latest information—in 
detail. Scientists simply don't have 
time to conduct research and per­
sonally distribute the resulting in­
formation, too. So, I maintain that 
those researchers who use the com­
mercial press to full advantage, 
make the best use of their time. 

Assume for a minute that I'm a 
reporter talking to a research sci­
entist at any Land Grant College. 
He has just asked for my opinion 
on how to deal with reporters. I ' l l 
attempt to answer him with these 
suggestions: 

0 1 Share Your Professional 

Knowledge. 

Help reporters become "tempo­
rary experts" on the subject matter 
they choose to report from your 
station. Most usually ask for no 
more time than you'd spend with a 
farmer who comes to visit—and a 
single reporter may pass your mes­
sage on to millions of farmers who 
read and have faith in his publica­
tion. Besides, reporters want and 
need the stimulation that comes 
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with full understanding of the tech­
nical news they report. 

In a nutshell: Help an editor get 
the idea firmly in mind—then in his 
publication. 

| £ | Reward Initiative. 

When a reporter shows resource­
fulness by coming to you and dig­
ging extra hard, give him the neces­
sary encouragement and coopera­
tion that often make the difference 
between mediocre and superior ar­
ticles—and don't worry about fa­
voritism. 

Even though reporting is some­
what competitive, no fair-minded 
commercial editor begrudges your 
cooperating fully with such a vis­
itor. Rather, he respects that part 
of your job as a public official 
which calls upon you to make such 
information available. 

Recently, a researcher told one 
of our editors: "After 3 years of 
testing, I have some results that 
farmers would be glad to get. Two 
magazines have already asked me 
for it, but how can I give it to one 
without offending the other? How 
can I give it to either or even both 
without making still others mad?" 

Actually, this "problem" doesn't 
seem at all complicated to me. 

One of his first considerations 
might be: In which magazine will it 
best fit? If the information is lim­
ited to only one state, maybe it 
should go to a state publication. I f 
it's regional, maybe it should go to 
a regional magazine or to a national 
magazine with a regional edition. 

If this doesn't settle it, why not 
give the material to the first editor 
who asked if you consider him reli­
able. Or, to the first reliable editor 
who does ask. On the other hand, 
if you've discussed it with so many 

editors that you feel obligated to 
all, why not prepare a short release 
and send it to everyone. Then the 
editors who are really interested 
will come to you for details. 

0 Release News When It's 
Timely and in Season. 

Recently, one of our editors vis­
ited a couple of private organiza­
tions which get nearly 100% of their 
releases printed. He asked for an 
explanation of their success. The 
answer: Timing. 

They even have a "timing ex­
pert" who determines what should 
be released, how, and when. He 
makes these timing decisions quite 
objectively, basing them entirely on 
his news and subject matter train­
ing. In short, these organizations 
regard timing as important as the 
idea itself and they give a man the 
authority to exploit it. 

They don't sit back and wait for 
the scientist (who may be tops in 
his field but completely inexperi­
enced in communication) to decide 
when he wants to release some­
thing. Too often, that's either when 
it's convenient, next winter some­
time, or after it's appeared in some 
technical journal six months hence. 

For an extreme example, imagine 
today's competitive, free enterprise 
farm press operating in the days of 
Gregor Mendel. What revolution­
ary strides might have been real­
ized by now if Mendel's work had 
been publicized sometime during 
the 50-oud years that it lay buried 
in scientific chambers? 

Interestingly, I borrowed that 
particular thought not from a re­
porter but from an experiment sta­
tion superintendent at a past meet­
ing. 

Agricultural researchers enjoy an 
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enviable position these days, com­
pared to some public official. They 
don't have to spend time selling 
their product or service to farmers. 
Ag publications can get a research­
er's "light from under a bushel" as 
nothing else can—often on a na­
tional scale. 

This is important from at least 
three standpoints: (1) the scien­
tist's own self-improvement, (2) 
recognition for the institution and 
perhaps more legislative support, 
(3) prevention of a "me too" re­
search station that "agrees" later 
with the "discoveries" announced 
by other stations—often made no 
sooner than its own, just released 
faster. 

All this reminds me of a very 
detailed study in Oregon where 
Experiment Station releases were 
used by the commercial press more 
often than any other type sent out 
by the state's Land Grant College 
system. So, the effort is usually 
well-spent. 

Monthly magazines do need a 
little extra time to get an even 
break with the newspapers and 
weeklies, of course. What's more, 
a story that's good by one maga­
zine's standards frequently isn't 
even acceptable by another because 
of differences in "editorial formula." 
More obviously, some news that's 
fine for one medium—say televi­
sion—isn't always grist for another 
—say magazines. 

0 Trust a Farm Reporter 

Once he's proven himself reli­
able, there's a lot to say for taking 
a farm reporter into your confi­
dence before release date—giving 
him time to check other sources 
that may extend an article's region­

al ly and often its share of space in 
the magazine. This is especially 
true of publications with national 
circulation and a staff of reporter-
editors distributed throughout the 
nation. 

For example, if an idea works in 
the Coastal Plain of Georgia, Farm 
Journal's first question is: Will it 
also work in the Coastal Plain of 
the Carolinas? And, someone on 
our staff would immediately put 
the question to scientists in those 
states. 

Other stories might call for fur­
ther research in Oregon, Pennsyl­
vania, or Iowa to determine the 
amount of space and number of 
editions required for proper cover­
age. 

Finally, on this sensitive subject 
of trust, I might add that Farm 
Journal has for years followed a 
cardinal rule to insure accuracy by 
checking—with the people involved 
—final versions of all articles which 
quote scientists or interpret their 
work. 

H Help Reporters Arrange Al l 
News. 

By arranging news, I mean in 
terms of a quick, easy, lively form. 
Farmers just don't have much read­
ing time. When they do, they're 
usually tired. Therefore, reading 
shouldn't be just so much extra 
work. 

It must, of course, be written in 
a functional, no-nonsense vein, be 
straight-forwardly worded and have 
plenty of gumption to it. None of 
this happens without a lot of edi­
torial sweat, no small amount dur­
ing the interview stage with the 
scientist. 

THE END 
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Purdue University 

. . . challenging the experimentalist to look at himself as 
the professional oddsmaker—giving the odds and letting the user 
determine if he wants to play the long shot or the sure thing. 

CORN YIELDS 

with PRECISION and EASE 

i l l you be checking corn fields 
this fall? 

You may look forward to this job, 
or you may dread the thought of 
the pounds and pounds of corn that 
must be carried out of the field to 
be weighed. Not only that—but 
after all that hard work, you still 
may not have the precision you 
want. 

There IS an easier way. I t not 
only requires less work, but is also 
at least five times more precise per 
hour of time spent. The procedure 
is simple, tried, and true. 

THE OLD WAY 

First, let's look at the old method 
of checking yields in farmers' fields. 
Sample areas in the field are har­

vested. All ears are gathered in 
each sample area and are carried 
out to the edge of the fields for 
weighing. (Farmers detest piles of 
corn left on the ground scattered 
around the field.) 

The number of samples har­
vested may be as little as two or 
three per field or as many as 10-15. 
Each sample should be randomly 
selected, but often this requirement 
is not fulfilled. 

The sample area is usually be­
tween 1/100 and 1/1000 of an acre 
in size. The strength of one's back 
usually determines the size of the 
sample. After weighing, a moisture 
sample is taken. The calculations 
from this point on are routine. 
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THE OLD PROBLEM? 

Corn yields are made up of two 
components: (1) Ear number per 
acre and (2) weight per ear. 

It is easy to count ears—you can 
leave them on the stalk. It's also 
easy to sample a field for ear size. 
Only enough are harvested and 
carried off to determine precisely 
this component of yield. 

The ratio between the number of 
ears that must be counted to the 
number of ears that must be har­
vested and weighed for ear size de­
termination to give the same pre-
ciseness of measurement in each 
component will vary from field to 
field. I t is, however, estimated that 
this ratio seldom if ever gets closer 
than 5 to 1, and usually would be 
about 25 to 1. 

The old way—determining ear 
number and ear weight in one op­
eration—demands much unneces­

sary work. More ears are weighed 
than necessary to get a good aver­
age ear weight, while insufficient 
ears are usually harvested to get a 
precise measure of the number of 
ears in the field. 

THE NEW WAY 

Equipment needed: 

Q A flexible chain equipped 
with wire pegs at each end. 
We have used brass sash 
chains. A length of 26.4 feet 
—1/500 of an acre with 40" 
rows is convenient. 

|S| A milk scale. 

H | Apple picking bag, or some­
thing similar to carry the ear 
sample around the field. 

Q Moisture sample equipment. 

Procedure: 

Q After reaching field, survey it 
to decide on the boundaries 

RESEARCH Story of the Century: 

"ETybrid corn is undoubtedly the 
crop production story of the 

century. Simply by buying hybrid 
seed instead of the old open-polli­
nated varieties, American farmers 
now harvest at least a fourth more 
corn per acre. 

The story of hybrid corn is a 
story of research that began about 
100 years ago with Gregor Mendel, 
an Austrian monk, who cross-polli­
nated garden peas and observed 
the result. Although his published 
work gathered dust for a third of a 
century, it was discovered about 

1900 and became the basis of our 
science of genetics. 

After an announcement in 1908 
of the possible advantages of hy­
brid vigor, much time and talent 
went into research on hybrid corn 
—by both public and private agen­
cies. But not until 1917 was its real 
potential opened up by work that 
resulted in double crosses, the basis 
of our present hybrids. 

And a decade passed before the 
public heard much about hybrid 
corn, though plant breeders were 
busily building inbred lines that 
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of the area to be sampled. 

Decide on what is a harves-
table ear. I t might be well-
filled ears, measuring at least 
a hand's span in length. 

p ] Decide on the number of 
sample areas to count. Usu­
ally there should not be less 
than 15. If 15 areas are used, 
collect 3 ears from each area. 
Decide before entering the 
field which numbered ears in 
the counted area will be 
chosen—for example, num­
bers 7-13-21. 

Q Decide on a pattern for se­
lecting at random the areas 
to be counted. 

0 Enter field. On arrival at first 
sample site, push end peg 
into ground and count ears, 
as line is reeled out. Also har­

vest sample ears. In practice, 
it usually works best to peg 
down and reel out line, and 
count and harvest on the 
walk back. Record number 
of ears in each sample area. 
This will help you decide on 
number of areas that must be 
counted for various levels of 
confidence in the determined 
yield. A person with a little 
statistical training can quick­
ly calculate the standard de­
viation for ear number. 

[g | Moisture sampling is always 
a sticky problem. Since the 
volume of corn is not large, 
the entire sample can be 
either shelled and sampled, 
or dried, shelled and sam­
pled, with appropriate weigh­
ings for the necessary calcu­
lations. We usually do the 
latter. 

HYBRID CORN 

would combine well to create hy­
brids adapted to specific areas. To 
speed up progress, by 1925 12 
States joined with the Department 
of Agriculture in a cooperative hy­
brid-corn breeding program. 

In the early thirties, the research 
efforts began to pay off. Hybrids 
swept the corn belt like wildfire. 
Within ten years, 52 percent of the 
Nation's corn land was planted to 
hybrids. Since then it has continued 
to increase, and today hybrids oc­
cupy 95 percent of our corn acre­
age. 

Between 1908 and 1948, in 4 
decades, something less than $15 
million was invested by Federal, 
State, and private research agen­
cies in the development of commer­
cial hybrids. 

The increased yields from these 
hybrids amount to about 800 mil­
lion bushels annually, worth about 
$900 million to farmers. 

Thus, each dollar invested over 
a 30-year period in hybrid corn re­
search is now returning $60 every 
year to farmers. 

Special to Better Crops 
From USDA News 
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EVALUATION OF METHOD 

In 1956, this procedure was eval­
uated by Dr. Kehrberg of the Agri­
cultural Economics Department 
and by the author. 

Yields were obtained in over 100 
farmers' fields. At least two and 
often four different areas within 
each field were sampled for yield. 
The method used was selected af­
ter a sampling study of two "typi­
cal" farm fields. 

In both fields twenty 35-foot 
sample areas were completely har­
vested and weighed. Also four ears 
per area were selected at random. 
These were individually marked 
and weighed. 

From these data, it was now pos­
sible to calculate yields based on 
whole sample harvest and also on 
the ear count ear weight method. 
The variance in yields based on 
various combinations of sample 
areas and sample ears per area 
could be calculated. The results ob­

tained served as the basis of the 
above recommendations. 

1962 STUDIES 

Cliff Spies, Extension Agrono­
mist, used the procedure in 1962 
for checking corn yields on zinc 
and boron demonstrations on 20 
farms. The press of time limited the 
number of areas checked per treat­
ment to 15 each, 1/1000 of an acre 
in size. 

From 10 of these areas, three 
ears were harvested for ear weight 
and other characteristics. The size 
of the area counted (15 x 1/1000) 
is smaller than I like, and the num­
ber of ears harvested is a minimum 
for most types of studies. The data 
from the 20 fields were then statis­
tically considered as 20 replications. 
The results are shown in Table 1. 

These results support the ade­
quacy of the sample method. The 
high probability of shelling per­
centage and weight per ear suggest 

IVText time you drive down a high-
-L^ way and see corn plants 
stretching acre after uniform acre, 
remember that the car you are driv­
ing, the road map guiding you, the 
clothes you are wearing and the 
dinner waiting for you just ahead 
depended in a variety of ways upon 
products from the golden corn 
kernel. 

Supporting our multitude of play­
time activities are versatile prod­
ucts from corn, adding much fun 
to the summer just passed and to 
the fall we're now in. 

For example, corn is involved in 
sandpaper for the weekend hobby-

CORN KERNEL: 

ist, paper plates for picnics, insecti­
cides for camping trips, film for 
snapshots. Corn starch is used in 
all of these products. 

I t also is used in the manufac­
ture of aluminum—aluminum ca­
noes, sailboat masts, outboard en­
gines and aluminum porch chairs. 

Products from corn are used in 
scores of ways in the cars we drive. 
Corn dextrin helped process the 
leather in our golf bags and sandals 
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TABLE 1—RESULTS FROM TWENTY ZINC-BORON DEMONSTRATIONS 
ON CORN IN INDIANA 

Factor 
Average Increase 

for Zinc and Boron 
Probability that Increase 

w a s due to Treatment 

Chances in TOO 
Shelling percentage 0.50 Percent 99.3 
Weight of grain per ear 0.018 lb. 99.6 
Weight of 1000 kernels 0.014 lb. 91.4 
Yield per acre 6.45 bu. 97.6 

the ear sample size was satisfac­
tory. 

The lower probability for yield 
per acre, in light of the weight per 
ear values, assuming treatments did 
not influence number of ears per 
acre, suggests that either more or 
larger areas need to be counted for 
equal precision on both components 
of yield. 

The need and desirability for 

agronomists to present experimen­
tal results in the above statistical 
form is another story for a separate 
article. 

Needless to say, the experimen­
talist should look at himself as the 
professional oddsmaker—giving the 
odds and letting the user determine 
if he wants to play the long shot or 
the sure thing. 

THE END 

Golden Source Of Many Products 

and was used as a binder in char­
coal briquettes. 

Cosmetic products, such as the 
lotions we use to prevent sunburn, 
frequently contain corn starch. The 
making of our light cotton or rayon 
clothing required starch, as did our 
comfortable hammocks. 

Try to imagine summer—or fall, 
for that matter—without soda, ice 
cream, beer, pie, candy, chewing 
gum, marshmallows, peanut butter 
and jelly, salad dressings, hot dogs, 

catsup, cookies and fruit cocktail. 
Such foods, along with several 

hundred others, usually contain 
corn syrup or dextrose or oil or 
starch—and sometimes all four! 

Corn also helps produce the 
poultry, meat, milk and eggs we 
need to give us strength for play­
ing, for corn is a major feed of beef, 
pigs, cows, chickens and sheep. 

Corn Industries Research 
Foundation 
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Ni t rogen fertilizer can give a big increase in corn yields. And many 
Midwestern farmers have piled it on, often forgetting about phos­
phorus and potassium. 

Nitrogen is important, but under the intensive cropping prac­
tices used in the Midwest, it's not enough. Such an incomplete 
fertility program soon results in unbalanced soil fertility. 

Low soil potassium relative to nitrogen and phosphorus, is one 
such imbalance, according to John T. Murdock, soils specialist at the 
University of Wisconsin. 

W H E N POTASH IS LIMITED 

In general, low potassium levels will result in low yields. But a 
high amount of lodging may occur even before low yields. 

Murdock found some very specific, noticeable symptoms with 
potassium the limiting element: 

Some Pitfalls 
of 

INADEQUATE FERTILITY 

E l Early in the season you can see a browning of the edges of 
the lower leaves, then a general bronzing of the plant as the season 
progresses. 

VX Shortened internodes and low ear heights are evident. 

E l If you split open the stem in late July, you'll see areas around 
the joints that are darkened in color. The darkened color is caused at 
least partially by accumulation of iron and manganese compounds. 

0 By late August, plant tissue will begin to deteriorate—espe­
cially the pith at the base of the stalk and in the brace roots. The 
brace roots will be considerably reduced in size and number. 

13 The stalks of potassium deficient plants often die before the 
ear is mature. This is premature aging since the ear normally matures 
on a relatively green stalk which still has some elasticity. It is out-
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wardly evident through the tassels, which will break off shortly after 
pollination. 

E l Premature aging of deficient stalks also shows up in their 
moisture content. The moisture content of deficient stalks will be 
low although the ears are still high in moisture. 

Q Potassium deficient plants lack the support of a strong brace 
root system. The stalks deteriorate, and mature too rapidly. Con­
sequently they are brittle, and easily broken by a good wind. 

SOLUTION TO IMBALANCE 

Murdock's solution to fertility imbalance re-echoes what soil spe­
cialists have been stressing for some time: Follow o planned program 
of fertility. 

Test your soil periodically to be sure that nutrient supplies are in 
balance, then apply fertilizer according to the recommendations of 
your soil tester and the needs of the crop you're raising. 

Wisconsin News 
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POTASSIUM Use on TURF 

. . . some basic principles 

By Werner L. Nelson American Potash Institute 

Before The Midwest Regional Turf Conference, Purdue 

Supplying adequate K is only one part of a top turf management pro­
gram. In fact, compared to other limiting factors, K needs can be met 

rather easily when diagnostic tools are used. 

WHAT IS THE SOIL SITUATION? 

A recent summary of soil tests by W. H. Daniel shows the following: 

PERCENT TESTING 
MEDIUM OR LESS EXCESS 
Putting Greens 

PHOSPHORUS 4 % 8 7 % 
POTASSIUM 8 0 % 

Fairways 
2 8 % PHOSPHORUS 4 7 % 2 8 % 

POTASSIUM 6 6 % 

Lawns to be Planted 
PHOSPHORUS 6 8 % 5 % 
POTASSIUM 9 3 % 

Established lawns 
PHOSPHORUS 2 1 % 2 7 % 
POTASSIUM 6 4 % — 
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. . . in a d a y when al l 

lawns a r e deficient 

in ni trogen, a f ew a r e 

deficient in phosphorus, 

a n d most a r e deficient 

in potassium, a c c o r d ­

ing to official re­

ports. 
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POTASSIUM use on TURF 

"All lawn soils are deficient in N, a few are deficient in P, and most are 
deficient in K," Purdue Extension Circular 438 reports. 

WHY LOW N IN THE SOIL? 

Q High Leaching Loss. 

In 1940, Scarseth emphasized the K loss from greens by leaching. The 
process is simple. Frequent use of ammoniacal N in the form of ammo­
nium sulfate or urea replaces the K from the soil colloid. Watering then 
leaches the K out of the root zone. 

The very same principle is used in quantitative determination of ex­
changeable K in soils in the laboratory. The soil is leached with a salt 
solution such as N H 4 acetate. The amount of K in the beaker is then de­
termined. Hard water containing CA and Mg also helps leach K. 

Good greens demand frequent N and water. Such conditions can cause 
much K leaching, requiring careful attention to your K supply. 

The same principle applies to lawns that are irrigated or located in 
heavy rainfall areas but less so to unirrigated lawns. Heavier and heavier 
N rates are being applied, making the condition more critical each year. 

H High Removal . 
Frequent clipping and removal of clippings drain nutrients away. The 

average annual removal in fertilized greens is about 5.2 lbs. N, 1.6 lbs. 
P.0 5, 3.3 lbs. K 2 0 per 1000 sq. ft . Noer estimates. 

Roberts of Iowa has shown the ratio of N:P 2 0 5 :K 2 0 to be 10:2:5 in 
Kentucky bluegrass foliage. Removal from lawns is obviously related to 
disposal of the clippings and intensity of fertilization and irrigation. Sod 
production results in considerable removal. 

RECOGNIZING NEEDS 

The important characteristic of a leader is his diagnostic approach. 
DEFICIENCY SYMPTOMS. Clear-cut symptoms on turf grass are 

rare. Causes of leaf yellowing or browning are very difficult to pin down, 
especially on the very short leaves in greens. 

HIDDEN HUNGER. Sometimes plants need more fertilizer before 
showing visible signs. Such hidden hunger is an insiduous thing, even­
tually leading to problems. Soil tests can help avoid it, while tissue tests 
can help identify it. 

SOIL TESTS. Soil testing is based on the principle of determining 
general soil fertility level. Then an estimate is made of the fertility needed 
to supplement the soil supply and meet the plant's needs. 

With the many new chemicals now being applied in turf and high pH 
conditions, much more research is needed to determine their influence on 
soil test accuracy. 

TISSUE TESTS. Tests on the leaves of many crops have effectively de­
termined general K level. But careful interpretation is important. With 
low N rates, K may accumulate in the plant and show a high K test. 
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With adequate N rates, the K in the plant may be used and show a low 
test. Tissue tests are very important in July and August when the turf 
is under more stress from heat, disease, and nutrient depletion. 

BALANCED FERTILIZATION 

Of course, there is no such thing as a balanced fertilizer. Balanced 
fertilization refers to fertilization according to soil and crop needs. For 
example, a soil low in available K requires a high-K fertilizer, while a 
soil high in available K can use a low-K fertilizer. Though much different 
in analysis, such fertilizers would be "balanced" to meet soil and plant 
needs. 

The balance between N and K is becoming increasingly important. 
Adequate N is important in turf management and K must be increased 
accordingly on many soils. 

Another problem relates to pH. With hard water used in irrigation, the 
pH of putting greens may increase so much that it is difficult for the plant 
to take up K. Iowa corn data illustrate this point: 

MILLIEQUIVALENTS PER 100 GM. OF CORN PLANT 

K Ca Mg 

High Lime Soil 23 55 101 
Normal Soil 107 32 39 

PLANT'S JOB: CAPTURE SUNSHINE 

Basically the plant's job is to capture light energy and use it in photo­
synthesis to make sugars. 

In most plants, an important job is to provide a maximum effective leaf 
surface. But continual clipping puts turf in a unique position, since the 
leaf surface is continually reduced. 

So, it is doubly important to keep the best possible leaf surface, to 
avoid chlorosis from nutrient deficiencies, including K. The leaf must be 
highly functional at all times. 

POTASSIUM'S BIG JOBS 

Though potassium has many functions, space permits only a few here: 

Q Helps Move Carbohydrates From Leaves to Roots. 

Leaves and roots are connected by vascular bundles, the so-called 
"pipelines." In plants starved for K, the pipelines become badly plugged 
and roots starve. 

On K-deficient plants, roots are limited. Plants have little capacity to 
take in other nutrients and to resist pests and other growth hazards. 

0 Helps Resist Drouth. 

Plants well supplied with K have a lower transpiration rate than soft 
lush plants low in K. This, combined with more extensive root system, 
gives the plant greater drouth resistance. 
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Root zones are often low in oxygen because of many reasons, including 
heavy watering, traffic, etc. This reduces K uptake and increases the need 
for higher rates to insure adequate plant growth. 

0 Helps Retard Disease. 

I t is generally accepted that K-deficient plants are more subject to 
certain diseases. 

For example, a leaf spot disease, Helminthosporium, is more prevalent 
on Coastal Bermuda or corn low in K. 

Part of this effect may be due to the accumulation of such compounds 
on sugars and nitrates to make conditions more favorable for the develop­
ment of fungus diseases once the plant is infected. 

This does not mean K fertilization will eliminate the need for control­
ling diseases, but such outbreaks will be less disastrous and more easily 
controlled when K supply is adequate. 

The grass will be "tougher" in the important July and August period, 
avoiding soft lush growth from N alone. 

Continuous clipping prevents the plant from maturing, making it con­
tinually susceptible to disease attack. So, any practice that encourages 
vigor will help condition the plant against disease. Rhode Island work-
shows these hardier plants are also better able to resist hard frosts. 

Q Turf Density. 

A common problem with some grasses is maintenance of stands. Much 
stand loss is due to winterkilling. But it is often emphasized that more 
plants starve out than are killed out. Research has shown the importance 
of additional nutrients (including K) on low fertility soils to induce root 
branching and turf density. 

The K E Y to Success 

T>otassium fertilization is appar-
ently the key to successful al­

falfa production in northeastern 
Minnesota. 

But to give good results, potas­
sium, in K 2 0 form, must be applied 
at about 200 pounds per acre, ac­
cording to uptake studies. 

University soil scientist John 
Grava reports potassium fertiliza­
tion rates below 200 pounds did 

affect the potassium content of 
alfalfa leaf tissues. 

Plots getting 200 pounds potas­
sium fertilizer showed marked up­
take of potassium compared to plots 
getting no potassium. 

Higher rates did increase the leaf 
tissue content of potassium, but by 
smaller quantities for each pound 
of potassium fertilizer than at 200 
pounds. 

High potassium treatments have 
also helped reduce winter kill of 
alfalfa in this region. 



September-October 1963 19 

H Protein Formation. 
Potassium helps convert nitrogen compounds to complete protein. 
Teel at Purdue has shown that orchard grass low in K accumulates 

certain free amino acids and intermediate nitrogen compounds. Just what 
effect this has on turf vigor is not clear. 

HOW MUCH NEEDED? 

In Midwest Turf News and Research No. 16, W. H. Daniel suggests 
the following annual ranges: 

POUNDS PER 1,000 SQ. FT. 

HEAVY FEEDING AVERAGE FEEDING 

N P 2 O 5 K 2 0 N P 2 O 5 K 2 0 

10 2 5 8 2 4 
8 2 4 6 2 3 
6 2 4 3 1 2 
4 1 2 2 1 1 

Established putting greens 
New putting greens 
Irrigated lawns, tees, and fairways 
Unirrigated lawns 

The need for adequate N on turf has been well recognized for many 
years. In the past, fertilizers have tended to be high in P 2O s compared 
to K 2 0 . N:2: l is an example. In recent years, grades have moved to the 
N:2:2 ratio. 

From the soil test summary data and recommendations above, it seems 
future fertilizers should be higher in K 2 0 than in P 2O s to meet many turf 
situations. N:2:4 is an example. Of course, N:2:2 can be used with an 
occasional supplement of KC1. 

Soil tests and tissue tests should be used to help determine specific 
needs. 

THE END 

Years of research have shown 
potassium is the most essential ele­
ment for good alfalfa yields on soils 
in northeastern Minnesota. And 
raising good forage such as alfalfa 
is critical to agriculture, especially 
dairying, in this area where the 
growing season does not favor corn. 

The results reported by Grava 
were from a potassium-magnesium-
calcium study supervised by A. C. 
Caldwell, University soil scientist. 

Minnesota News 

Teaching and 

Service Aids 

for 

Winter Meetings 

Pages 45-48 
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T n the history of farming in Arkan-
sas, no crop has gained promi­

nence as rapidly as soybeans. To­
day soybeans are not a stepchild, 
but a real member of the family. 
Since soybeans are now considered 
as a cash crop, emphasis is being 
placed on higher yields. 

Medium to high fertility soils are 
required for highest yields. On low 
fertility soils the addition of ferti­
lizer can help increase yields. Forty 
bushels of soybeans removes 140 
pounds of nitrogen, 33 pounds of 
phosphate, and 54 pounds of potash 
from the soil. 

Phosphorus where needed gives 
soybeans a faster start and helps 
them get ahead of weeds. Phospo-
rus is needed early in order to pro­
duce high yields. Phosphorus star­
vation is not readily seen, but shows 
as stunted growth. 

Soybeans like other legume seeds 
remove large amounts of potash. 
Potash deficiency up to the time of 
bloom is shown by yellowing on the 
edges and cupping of the leaves. 
Later symptoms may be shown by 
late maturity, slow defoliation, 
small seeds, and low yields. 

Phosphate and potash fertilizer 
can increase soybean yields two to 
ten bushels per acre. Whether or 
not this can be done on your farm 
depends on the phosphate and pot­
ash content of the soil. 

In an experiment by the Arkansas 
Agricultural Experiment Station, 
soybean yield was increased eight 
bushels per acre on a low fertility 
soil by using 200 pounds of 0-20-20. 

You may need to apply only 
phosphate or potash. Or you may 
need both. On some fields lime may 
be needed more than fertilizer. Like 
all other crops, soybeans must have 
adequate amounts of lime and all 

"CINDERELLA 
CROP if 

Goes 
for 

POTASH 

By Donald Adams 
Soils Specialist 

University of Arkansas 

plant food nutrients present and in 
the proper balance to produce high 
yields. 

The importance of proper bal­
ance of phosphate and potash is 
pointed out in the results of an ex­
periment on a low fertility silt loam 
soil. No phosphate and potash re­
sulted in a yield of only 31 bushels. 
Forty pounds of phosphate gave a 
yield of 32 bushels, 40 pounds of 
potash gave a yield of 35 bushels, 
and the addition of 40 pounds of 
phosphate and potash increased 
yields to 39 bushels. From this it is 
evident that phosphate and potash 
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Where 60 pounds of potash on right "balanced" fertility of 
the soil for increased soybean yields, inspected by Arkansas far­
mer John Barnhill and Associate County Agent John Carter of 
Lawrence County. 

should be balanced for maximum 
soybean yields. 

In general soybeans do not re­
quire fertilizer nitrogen when prop­
erly inoculated and grown with 
adequate amounts of other plant 
food nutrients. 

Even though soybeans remove a 
lot of nitrogen, under favorable soil 
conditions the bacteria living on the 
roots fix a sufficient amount of ni­
trogen for the crop. 

Where soybeans follow a crop 
which was fertilized—cotton, corn, 
small grain—they can usually feed 

on the fertilizer which was left over 
from the other crop. In some cases 
this fertility is sufficient for high 
soybean yields. 

This emphasizes the need for soil 
tests. 

Placement of fertilizer is very im­
portant in getting the fertilizer used 
efficiently by soybean plants. A 
good method is to apply fertilizer 
in a band and bed on it. This 
places the fertilizer about four 
inches below the seed. This way 
the fertilizer is available to young 
plants. If the fertilizer is near the 
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seed it may cause seedling damage. 
Don't let plant food shortage hold 

down your soybean yields. But 

don't guess. Test your soil and ap­
ply the recommended plant food. 

Arkansas Farmer 

MORE Profits from LESS Production 

Figures on returns per money 
spent on fertilizer frequently are 

used to show that fertilizer is a 
good investment. 

But these figures can be mislead­
ing! Chances are that returns on 
fertilizer will be highest for the 
first handful of fertilizer applied 
and will decrease steadily as rate 
of application approaches the point 
of maximum profits. The chart illus­
trates this principle—More Profits 
from Less Production. 

One farmer produces corn at a 
cost of 80 cents per bushel. I t costs 
his neighbor $1.00 per bushel to 
produce corn. They both sell at 
$1.10 per bushel. Thus, net profit 

NO TREATMENT 

per bushel of one farmer is three­
fold that of his neighbor. 

To make as much total profit as 
his neighbor, the first farmer will 
need to market only half as many 
bushels of corn. What's more, be­
cause his yield per acre will be 
higher, the first farmer could equal 
his neighbor's corn income on one 
fourth the total acreage. 

This means that by farming more 
efficiently—by using fertilizer prop­
erly along with other good farming 
practices—a farmer actually can 
realize greater income from a small 
total output without having con­
tributed to surpluses when a crop 
is in oversupply. 

Esso Cultivator 

Profit 
Cost 

$1.00 

4680 Bu. 
Total Output 

$468 
Total Profit 

versus 

PROPERLY FERTILIZED 

30<f Profit 
Cost 

$0.80 2250 Bu. 
Total Output 

$675 
Total Profit 
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1 ton = 25 Acres 

CONSOLIDATION of acreage into fewer and larger farms is one 
means of increasing agricultural efficiency, says the California Fer­

tilizer Association. 
Another method within reach of all farm operators is to increase the 

production efficiency of each acre, no matter how few may be involved, 
the Association continues. 

You do not necessarily have to be a big operator to make farming pay 
good dividends, and you certainly don't have to get more acreage or get 
out, either. 

The quickest, surest way for the little fellow to get bigger while stay­
ing the same size (acre-wise) is to use all the fertilizer he needs, as 
indicated by official recommendations. 

Over a period of years, USDA studies showed that each ton of plant 
nutrients added (actual plant food—for example, 100 pounds 6-8-4 = 18 
pounds) increased crop yields as much as would be produced on 25 
additional acres. 

Plant nutrients were figured to cost $175 a ton. Thus, increasing size 
by adding fertilizer was the equivalent of renting land for $7 an acre. 

As an investment, study after study has shown fertilizer added as 
needed to return from $4 to $10 for each $1 spent. 

CFA News 

Improve Growth 

EFFICIENCY 

TJotassium and lysine improved 
growth and feed efficiency at 

lower protein levels in rations fed 
to 272 baby pigs at Iowa State 
University. 

Greatest gains and feed efficiency 
were obtained from supplementing 
an 8 percent protein diet with 1 to 
2 percent levels of potassium ace­
tate. 

There was no increase in per­
formance noted from supplement­
ing a corn-soybean meal diet con­
taining 24 percent protein. 

Wallace's Farmer 

$140 Per Acre 

MORE 

"•fertilizer on alfalfa returned $140 
more per acre above fertilizer 

costs over a 4-year test period in 
Tennessee than did unfertilized 
check plots. 

When adequate phosphate was 
used with no potash, yield was 2.61 
tons of hay. When adequate potash 
but no phosphate was applied, 
yields averaged 3.27 tons. 

With adequate amounts of both, 
the hay averaged 4.16 tons com­
pared with 2.29 tons on unfertilized 
plots. 

Wallace's Farmer 
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PROCESS/A/G OF AGRICULTURAL PRODUCTS I WHOLESAL/A/G AGR/i 

I NEARLY 1000.0 

3MILLI0N EMPLOYEES 

I4BILLI0N DOLLAR ANNUAL PAYROLL 

26.000 ESTABLISHMENTS 

30 BILLION DOLLARS VALUE ADDED ANNUALLY 

NEARLY 1000.0 

NEARLY4 BILLION DOLLAR 

87966 ESTA 

NEARLY 105 BILLION DOL 

AGRICUL1 

FARM PRODUCT/OAA SUPPLY AM) SERWCE 

5,600.000 EMPLOYEES 

*24,080.000.000 ANNUAL PAYROLL 

FARM PRODUCT/OA/ 

3 ,703 .642 FARMERS 

38 BILLION DOLLARS ANNUAL GROSS INCOME 

25 BILLION DOLLARS ANNUAL PRODUCTION EXPENSES 

A nyone suffering from the 
declining industry, with 

of today, might get a lessor 
gigantic seconds in the U. i 
Washington. 

The clock has a simple i 
growth of population is five 
300 each hour, 7,200 each d; 

Before these increasing \ 
new automobiles or refriger 
ing machines, they must bu 
and fiber to cover themselv 

In the face of such a spi: 
including some well-meanir 
reer-planning youngsters, : 
nearly as important as it or 

Such delusion may seem 
ing, ironically in a day whe 
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WLTURAL PRODUCTS 

EMPLOYEES 

EST. ANNUAL PAYROLL 

LISHMENTS 

.ARS EST. ANNUAL SALES 

RETA/l SALES OF AGR/ClfLTURAL PRODUCTS 
OVER 3 MILLION EMPLOYEES 

OVER 8 BILLION DOLLARS EST. ANNUAL PAYROLL 

OVER 800 THOUSAND ESTABLISHMENTS 

OVER 81 BILLION DOLLARS EST ANNUAL SALES 

URE: an industry alive with FUTURE! 

A Better Crops review of a speech, "As I See I t / ' by 

gricultural Dean Roy M. Kottman of Ohio State University 

adequate food for their families with a smaller portion 
of their paycheck than ever before. 

Before the American Farm Research Association, Dr. 
Roy Kottman, Dean of Ohio State University College of 
Agriculture and Experiment Station, recently answered 
the belittlers of agriculture with a success story anyone 
can understand. 

Dr. Kottman explained that much misunderstanding 
stems from too many people defining agriculture in terms 
of 100 years ago—that is, in terms of farming alone. 

"Perhaps they compare the 7.4 million people em­
ployed in farming today with the 7.4 million people 
employed in farming in 1860," he said, "and conclude 
American agriculture can't be very important anymore 
because it's about the same size it was 100 years ago." 

They forget, or have never really understood, that 
farming and agriculture are no longer synonymous, the 
Dean emphasized. Farming today is just one phase of 
agriculture. 

delusion that agriculture is a 
limited future for the youth 

l from a clock ticking away 
>. Commerce Department at 

nessage: that America's net 
human beings each minute, 

ay. 
vaves of humanity can buy 
ators or TV sets or calculat-
y food to sustain themselves 

raring market, many groups, 
g parents advising their ca-
Mil say agriculture is not 
ce was in their region, 
incredible. But it is happen-
i American citizens can buy 
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Modern agriculture, as interpreted by Dr. Kottman, consists of a great 
5-member team: the farmer or producer, the farm production supply and 
service firms, the processors of agricultural products, the wholesalers, 
and the retailers. 

This team employs 24 percent of the nation's total labor force, he 
reported, a far cry from the 10 percent figure of farm workers alone, 
usually found in the urban mind's idea of agriculture. 

"In the midst of much uncertainty about future opportunities for 
young people in agriculture, I find myself optimistic about the future," 
Dr. Kottman declared. "We have a great story to tell, a thrilling success 
story which we can back up with facts." 

While studying Dean Kottman's speech for this review in Better Crops, 
four questions kept returning to mind. I t finally seemed logical to base 
the review around those questions. 

How can anyone say agriculture is a declining industry? . . . 

. . . when some 16,000,000 people are involved in getting to our 
tables the three daily meals that most Americans enjoy and much 
of the fiber and materials that clothe and shelter us. 

As the first five illustrations of Dean Kottman's report show, the five 
great members of the agricultural team funnel billions of dollars into the 
national economy via annual gross income, production expenses, pay­
rolls, and sales. 

These five segments of modern agriculture are interdependent, Dr. 
Kottman emphasized. How interdependent can be understood by indi­
cating what would happen to the farmer or producer without just one 
other member of the team, the off-farm supply and service firms, not to 

Why the DIFFERENCE? 

"Dussian agriculture is roughly 50 
years behind American agri­

culture. Poor management and lack 
of mechanization are the biggest 
Soviet weaknesses, according to 
Dr. Kenneth R. Keller, tobacco re­
search head at North Carolina State 
College, who visited Russia and 
Eastern Europe. 

Dr. Keller was among the first 
group of American tobacco officials 
to visit Russia as part of a U.S.­

Soviet exchange program. A Rus­
sian delegation returned the visit. 

Dr. Keller stressed that he does 
not claim to be an expert on Russia 
after such a brief visit. But he did 
make some interesting observations. 

At the New Life Collective Farm 
near Kishinev, about 3,000 farm 
workers were needed to manage 
the 21,250-acre farm, with only 
17,500 acres under cultivation. 

At another collective farm visited 
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NATIONAL INCREASES IN FARM PRODUCTION, 1940-1960 

Mi l l ions Percent Mi l l ions Percent 

Milk (lbs.) 15,000 14 Eggs (doz.) 2,000 63 

Pork (lbs.) 3,000 16 Corn (bu.) 1,400 59 

Beef and Veal (lbs.) 15,000 90 Soybeans (bu.) 400 489 -

Lamb (lbs.) 1,000 96 Wheat (bu.) 300 149 

Chicken (lbs.) 5,000 1200 Grain Sorghum (bu. ) 450 865 

Turkey (lbs.) 1,000 186 Hay (tons) 24 29 

mention the processing and marketing firms that take agricultural prod­
ucts from the farm gate and transform them into food for human 
consumption. 

"Without the off-farm supply and service establishments, today's 
farmer could barely produce enough food to feed his own family," the 
Dean pointed out. "In most instances he would have no source of power. 
The only things he could produce would be what he could manage with 
a hoe and a shovel in a family garden. Think of that!" 

The scientist said modern farming is no longer merely a way of life, 
but a "rapidly changing, highly capitalized, complex business enterprise, 
a vital partner on the 'agribusiness' team." 

How vital is indicated by the 3,703,000 farmers who gross over $38 
billion in annual sales and then pump $25 billion back into the economy 
as outlay for their annual production expenses. 

. . . Research and Incentive 

in the state of Georgia—Stalin's 
birthplace—630 workers were 
needed to cultivate 3,125 acres. 
This is roughly one worker for each 
five acres. 

Keller described much of the ti l l ­
age as "primitive." Men and women 
cut hay with a scythe. Some crawler 
tractors are used, along with many 
oxen and horses. 

"As we traveled to the collective 
farms I was impressed by the vast 

areas of potentially productive soils 
and magnitude of the fields," Kel­
ler said. 

"Since the government owns all 
the farms, they are operated from 
a central headquarters or village. 
At the head of each farm is a chair­
man appointed by the state. Serv­
ing with him are nine councilmen 
elected by the farm workers. Pro­
duction plans are reportedly sub­
mitted to Moscow for approval. 
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How can anyone dampen young people's interest in agricultural 
careers? . . . 

. . . when just one state (Ohio, for example) has 125,000 off-farm 
agribusiness establishments working alongside its 140,000 farmers. 

"You would be impressed by the comparable figures of your own 
state," Dean Kottman contended. 

In just three segments of agribusiness—the processors, wholesalers, 
retailers—there are more than 913,000 known establishments utilizing 
the talents of over 7,000,000 people, not to mention the 5,600,000 people 
demanded by the farm production supply and service firms serving the 
nation's farm managers. 

He said not one of the five segments of agribusiness could survive, 
let alone prosper, without the continuous flow of improved know-how 
and trained manpower provided by our American system of agricultural 
research and education—know-how and manpower not only for the 
advisory agencies serving the farm managers, but also for the thousands 
of off-farm business establishments, from supermarkets and elevators to 
milk plants and chemical plant food firms. 

" I know you must get as weary as I do by people telling you agricul­
ture is not as important as it used to be," he said. "Such folks usually 
point to the 40,000 or 100,000 or however many less farms in their state 
today than 10 years ago. 

"But the thing they won't tell you, because they don't know it, is that 
we're producing 15 billion more pounds of milk each year than we 
produced in this country 20 years ago—3 billion pounds more pork, 15 
billion pounds more beef and veal, nearly a billion pounds more lamb 
meat, 5 billion pounds more chicken meat, a billion pounds more turkey 
meat, and 24 billion more dozen eggs. 

W H Y THE 

DIFFERENCE? 

"Buildings in the villages are 
drab, plain and of seemingly poor 
construction," Keller explained. 

"Houses are located close to­
gether and in most cases sur­
rounded by a fence. Within the 
confines of an individual domicile 
one notes a small garden, a few 
chickens, ducks and geese, and on 
occasion a small patch of tobacco 
and fruit trees. We assumed the 

produce from these few square feet 
is property of the family." 

Each collectivized farm worker 
produces enough food for himself 
and three to four other people, 
Keller said. Each American farmer 
produces enough to feed himself 
and 26 others. 

For a closer look at collective 
agriculture, Dr. Keller obtained 
these production figures from the 
New Life Farm: 

Total farm population is 8,000, 
about 3,000 of whom work on the 
farm. Pay scales ranged from $1.11 
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F A R M P R O D U C T I O N 

TOTAL FARM PRODUCTION LABOR IN AGRICULTURE 
TWICE 1910 LESS THAN HALF 1920 
50% OVER 1940 
2 5 % OVER 1950 

"We harvested 50 percent more corn in 1960 than in 1940—1.4 billion 
bushels more—400 million bushels more soybeans, 300 million bushels 
more wheat, 450 million bushels more grain sorghum, and 24 million 
tons more hay." 

And these figures apply only to the farming segment of agriculture, 
Dean Kottman emphasized. 

Similar growth has occurred in the off-farm segments of agricultural 
business: commercial feed business up nearly 400 percent in 20 years, 
purchased seed up 173 percent, fertilizer and lime up nearly 400 percent! 

to $2.75 for daily work quotas that 
may take more or less than a day 
to perform. 

Of the farm's 21,250 acres, 17,500 
are under cultivation with the re­
mainder devoted to open land graz­
ing and buildings. Cattle number 
about 2,700 head, hogs about 4,000 
head. 

Corn, wheat, soybeans, and sun­
flowers are the principal crops, ac­
counting for 13,750 acres. About 
1,300 acres are in fruit trees and 
another 2,000 acres in a grape vine­
yard. 

Tobacco, which totals only 500 
acres, will account for an estimated 
40 per cent of the farm's projected 
1962 income of about $2 million. 

Food shortages prevent much in­
crease in tobacco acreage, although 
the crop is extremely profitable by 
Russian standards—about $880 per 
acre. 

"Everywhere we went," Keller 
said, "the people were gracious, 
hospitable, and appreciative of our 
visit. We were given a welcome 
beyond our expectation." 

The visiting Americans also 
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As he expressed it, we could go on and on with figures on what has 
happened to our nation's agricultural production in just 20 years—the 
350 percent increase in value of horticultural specialties, the two and 
one-half time increase in value of fruit and nut sales, the 3 billion cubic 
feet more lumber in 1960 than in 1940 (a 36 percent increase in timber 
production in just 20 years). 

How can anyone overlook agriculture's role in the local 

economy?. . . 

. . . when each dollar of new wealth produced on our farms means 

three to five dollars worth of new business occurring on the Main 

Street. 

"It can be shown," Dr. Kottman reported, "that for every four cows 
producing 10,000 pounds each, that are put into production, there will 
be $3,000 to $5,000 additional business on the Main Streets in the sur­
rounding towns and cities." 

The same thing can be said for every 10 brood sows and every 50 
steers that are fed, according to the Dean, and for every 21 beef cows 
producing calves and every 600 laying hens. 

But the most spectacular part of the agricultural success story is 
neither the scope of the industry nor the production by it, but the growth 
in its efficiency. 

"Yes, we do have fewer farms than 20 years ago," Dr. Kottman ad­
mitted, "but it is also true that fewer cows are producing our tremen­
dously increased milk supply and fewer hens laying our increased egg 
supplies. 

"American agriculture reflects what the free enterprise system is sup­
posed to reflect—increased efficiency." 

W H Y THE 

DIFFERENCE? 

found much regimentation among 
collectivized farm workers. 

Dr. Keller said the visit gave him 
a new appreciation for the effi­
ciency of the American farmer. 

"Shortcomings of Russian agri­
culture were evidenced by the 

dirty, dingy appearance of Mos­
cow food markets," he said. 

Russians must spend about 56 
per cent of their family income 
for food, while American families 
spend about 20 per cent. 

"Putting it another way," Keller 
continued, "the average American 
factory worker can pay for a pound 
of butter with 21 minutes of labor. 
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MEAT PROD. 
PER ANIMAL 

DOWN 3 3 i % 

YIELD PER 
ACRE 

@6 
NO. OF 

TRACTORS 

USE OF 
CHEMICALS 

The last two illustrations of Dr. Kottman's report show what has 

happened to farm efficiency—the tremendous production increases per 

man hour, per animal, per crop acre over the past 20 years, as well as 

increases in use of tractors and chemicals in the past 10 years. 

And although America has 39 percent fewer farms than it had just 20 

years ago, there are five percent more acres in farms, the Dean empha­

sized, and the cropland harvested is down only 3.2 percent despite 

government programs to reduce acreages. 

A Russian worker must work three 
hours and 13 minutes for the same 
product. 

"If our farms were no more effi­
cient than Soviet collectives, 20 
to 25 million American industrial 
workers would have to quit their 
jobs and return to the farm to pro­
duce food for our population." 

Dr. Keller said he found the Rus­

sians "a proud people . . . whose 
incentive is to make life better in 
the years ahead. We are ahead of 
them in agriculture now," he added. 
"But we must not become com­
placent, must not stop our research 
programs and efforts to become 
even more efficient. I f we do, the 
future may be a different story." 

N.C. State News 
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How can anyone advocate reducing agricultural research and 
education . . . 

. . . when adequate food played such a major role in winning two 
Wor l d Wars and in serving U. S. foreign policy efforts to check the 
spread of communism since the last war . 

Perhaps such folks do not recall America invested an estimated $150 
million into each day of World War I I , Dr. Kottman reminded his 
listeners, or an estimated $7 billion into our space program before getting 
the first American into orbit. 

Besides these investments, as imperative as they were, he suggested the 
$171 million we invest for a whole year of tax-supported agricultural 
research is a modest sum for the results the people gain. 

Yet, he admitted our American people have a hard time dealing with 
a problem no nation has ever faced before: the perennial ability to 
produce more food and fiber than its people can consume, or can export, 
or can give away! 

"In one sense, we in agriculture are the victims of our own phenomenal 
success," Dean Kottman suggested. "We have used science to unlock the 
secrets of nature in our laboratories and demonstrational education to 
carry these 'secrets' to the people who have applied them to reap the 
greatest harvests mankind has yet achieved." 

Yet, he emphasized, our agricultural scientists have not sat back on 
their laurels but continue to search, even in the face of those who would 
reduce scientific effort because we can produce more food and fiber 
than the market can accommodate. 

Our automobile industry can produce more autos than the world 
market could ever purchase, Dr. Kottman contended, as can our indus­
tries producing airplanes, refrigerators, and calculators. Yet, we hear no 
one attempting to hold back research in mathematics, in physics and 
engineering or to reduce the support for the colleges or schools that 
teach these subjects. 

In fact, the emphasis is toward more research to improve these prod­
ucts for more efficient, more enjoyable use. 

NATIONAL NOURISHMENT 

Scho la rs have been study­
ing the nourishment of the 
American economy and found, to 
their surprise, that it has been 
drawing a large share of its 
nourishment from an unsuspected 
source—education. W e should 

have suspected that this was true, 
for that is how the founders of 
the country planned it, especially 
those who conceived the idea 
of the land-grant colleges and 
universities. These institutions 
are valuable both as centers of 



September-October 1963 33 

"Why, then," Dr. Kottman asked, "is it not equally important to im­
prove the efficiency of that part of our economy requiring $74 billion 
annually, about 20 percent of our total consumer income, our food bill!?" 

He suggested that instead of reducing our agricultural research and 
education efforts because American farmers can produce surplus food 
and fiber at the moment, we had better search for ways to insure more 
equitable return for all members of our nations agribusiness complex. 

He then warned that hunger is still mankind's greatest enemy and 
Americans had better not forget it! In northeast Brazil alone, 23 million 
people live on the brink of starvation. In Hong Kong, hundreds of thou­
sands of Chinese sleep on sidewalks or on rooftops or in squalid huts 
stuck to hillsides. Malnutrition affects to varying degrees nearly two-
thirds of the world's 3 billion human beings. 

Contrast this problem with our problem, he suggested, and you hear 
no one among those who would reduce agricultural research offer to 
swap the problem of abundance for the problem of hunger. 

Forget the humanitarian side of the question for a minute. Take the 
recent rise in sugar prices. According to Dr. Kottman, it was not the fact 
of scarcity but merely the anticipation of scarcity that caused sugar costs 
to double. 

"Just think what would happen to this nation's food bill if we had just 
one-half of one percent less food than needed to feed our people," Dr. 
Kottman advised. "The cost of that small fraction of scarcity would be 
fantastic compared to the $171 million we now put into agricultural 
research each year." 

With that thought, we will conclude this review and on the way home 
linger a little longer over the well-stocked bins of our local supermarket, 
checking the grocery list the wife asked us to pick up, just some odds 
and ends she had overlooked, but readily available. 

This time, however, we'll think over the abundance and the price— 
and wonder what it would be like if that was the last loaf of bread 
available in that store. 

sm—reviewer 

. . . a large share 

teaching, research and adult edu­
cation, and as the source of the 
educated manpower in which our 
nation is so rich. They have per­
formed so well and so unobtru­
sively for so long that they are 
taken too much for granted. 

Now, when they face unfriendly 
critics and those who would 
reduce and limit their effective­
ness they are disappointed that 
so few rally to their defense, 
especially those who are the most 
direct beneficiaries of the serv­
ices they provide. They are all 
the more disappointed and 
surprised because the great 
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The nation s farmers, faced with 
higher costs for such production 

items as machinery, labor, insecti­
cides, etc., are meeting the squeeze 
by more effective farming practices. 

The year 1962 is probably a good 
example, according to the Univer­
sity of Kentucky Agricultural Eco­
nomics Department. 

In that year farm production ex­
penses were 27.7 billion dollars, 
some 600 million dollars above 
1961. But good farming practices 
in 1962 managed to keep farmers' 
net income in a reasonably satis­
factory relationship to these in­
creased costs. 

This year, says Economist Wil­
son Hourigan, farm production ex­
penses are expected to be up 500 
million dollars from 1962. But 
again, good farming practices and 
an increase in gross farm income 
probably will keep net income 
about what it was in 1962. 

Hourigan explained the jockey­
ing between rising costs and pro­
duction this way: As production 
item expenses increase gradually 
(labor, machinery, insecticides, 
etc.), farmers might do more mech­
anization, replacing slower, rela-

BETTER CROPS W I T H PLANT FOOD 

Better PRACTICES 

Meet Tighter 

SQUEEZE 

tively less efficient, higher-cost 
hand labor with rapid machinery. 

Farm wages in 1962 were 86 
cents an hour average for the 
United States, he reported. And 
for the first quarter in 1963, farm 
wage rates are already up 3 per­
cent over the first quarter of 1962 
rates. He predicts a diminishing 
chance for steady employment for 
the farm-hired labor force in the 
future. 

SOME COST ITEMS 

Q Wholesale prices for farm 
machinery have risen 2 percent a 
year for the last three years—but 
contrast favorably with a 4 percent 
increase each year from 1947 to 
1958. "The recent annual increase 

NATIONAL 

NOURISHMENT 

American educational idea is 
being adopted by countries 
throughout the world, enemies 
and friends alike. 

"If they have done so much 

for agriculture, for agribusiness 
and for the American people— 
and the greatness of their con­
tribution can be proved—why 
must these colleges and univer­
sities now defend themselves and 
argue their case again? 

"Why, if education returns 



September-October 1963 35 

has been more moderate than for- | y | Feed prices continue to vary, 
merly and tend to be more evenly with generally an increasing trend, 
distributed throughout the year." [ | | Retail prices paid for seeds 

. . . In Multi-Billion INDUSTRY 

f£ | Spending of capital for new 
construction (barns, farrowing 
houses and similar improvements) 
exceeded 800 million dollars in 
1962. For the last 12 years this fig­
ure has varied from about 780 mil­
lions to slightly more than one bil­
lion dollars. 

j j j Average costs per unit of 
plant nutrients declined in the last 
several years. Main factor responsi­
ble is the increasing use of high-
analysis materials. 

g j Use of fertilizer tends to ex­
pand. Farmers fertilized 48 percent 
of their cropland in 1959 compared 
to 30 percent in 1954. 

was 6 percent higher in April 1963 
than a year earlier, due to a decline 
in supply. 

£2 Interest rate charges on the 
total outstanding farm debt was 
only a little higher in 1962 than in 
1961, but amount of credit used by 
farmers has shown a strong upward 
trend for several years. 

0 Market price of farm real 
estate continued to advance in the 
year ending March 1, 1963, reach­
ing a new record average of $130.50 
an acre. This was 4.5 percent higher 
than a year earlier and 2 percent 
above the November 1962 figure. 

Kentucky News 

enough on the investment to pay 
for itself many times over, why 
must they now plead for financial 
support? 

"Why, if the American idea is 
good enough to be adopted by 
our enemies for use against us, 
should Americans now be indif­

ferent or insensitive to its worth? 
"These are the questions both­

ering the land-grant colleges 
and universities in 1962, a 
century after they were 
established." 

President Hannah 

Michigan State University 
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WHETHER WET SEASON . . . 

. . . adequate fertilization can play an important role in 
helping a crop produce through an adverse season, as shown by 
these stands of Missouri corn in two types of seasons a 
few years ago. 

. . . OR TOO DRY A SEASON 
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Fertilizer is just as important in 
an adverse year as it is in a 

good year. 
This was demonstrated during the 

Intensified Soil Fertility Program 
conducted in Wharton County on 
the Coast Prairie of Texas. 

As part of their soil fertility pro­
gram, County Agent Henry Smith 
and his committee established a 
large number of result demonstra­
tions on fertilizer usage. 

During the first season when the 
demonstrations were established, 
the season was unfavorable for 

The table compares profits from 
fertilizer use for the two years. 

The return per dollar invested 
and net profit per acre were con­
siderably higher in 1961 than in 
1960 with one exception. But note 
that returns and profits were still 
good in the "bad9' year of 1960. 

The figures in the table are aver­
ages from the demonstrations con­
ducted. The individual demonstra­
tions tells a more complete story. 

In 1960 out of the 17 demonstra­
tions conducted on cotton, 12 
showed a profit and 5 showed a 

PROFITS 

from 

PLANT 

FOOD 

Crop 

COMPARISON OF PROFITS FROM FERTILIZER USE 

No. of Relurn per Profit per 
Demonstrations Dollar Acre 

'60 '61 '60 '61 '60 '61 

Cotton 17 8 $3.00 $6.00 $17.52 $53.76 
Corn 7 5 $1.53 $2.28 $12.79 $25.67 
Maize 2 4 $1.95 $2.84 $16.03 $15.70 
Rice 3 3 .60 $3.45 $ 6.32 $31.12 

. . . even in an adverse season, 1960, which 
started too dry and ended too wet. 

crop production. The early part of 
the season was dry for about 2 
months, the latter part plagued by 
too much rain. 

During the second year the dem­
onstrations were conducted, the 
growing season was good with gen­
erally adequate rainfall throughout 
the season. 

All demonstrations were estab­
lished on the basis of a soil test, 
with at least one rate being the soil 
test recommended rate. 

loss. In 1961, all eight of the dem­
onstrations gave a profitable re­
sponse to fertilizer application. 

This intensified result demonstra­
tion program has convinced many 
Wharton County farmers of the 
importance of fertilizer use. Soil 
tests were shown to be a good guide 
to fertilizer need. 

By WilUam F. Bennett 
Extension Soil Chemist 

Texas A & M College 
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POTASH 

Arecent fertility experiment con­
ducted on a Hartsells soil at 

Tennessee's Plateau Experiment Sta­
tion produced an average yield of 
90 bushels of corn per acre per 
year on adequately fertilized plots 
over a 9-year period. 

The corn was grown in a corn-
wheat-red clover rotation, with corn 
following red clover in the rotation. 

A split-plot experimental design 
was used, with four potassium 
levels being the main plots and two 
nitrogen levels being the split 
plots. The soil tested low in potas­
sium, high in phosphate, and had 
a pH of 6.4 when the experiment 
began. The fertilizer treatments 
were added to each crop each year. 

RESPONSE TO POTASSIUM 

The mean corn yields produced 
each year at both nitrogen levels 
and the 9-year average yields are 
shown in Table 1. 

NO POTASH 

90 BUSHELS 

A significant response to potas­
sium fertilization occurred in 7 of 
the 9 years, and the 9-year average 
yields showed a significant response 
to potassium. 

The average response to 50 
pounds of K 2 0 per acre over the 
9 years was 28.9 bushels per acre. 

During the first 3 years of the 
experiment, moisture conditions 
limited yields and the average 
yield for all potassium treatments 
was about 46 bushels per acre. The 
average yield response to 50 pounds 

By W. L Parks & J. A. Odom 
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N O POTASH POTASH 

Per Acre... Per Year... 

For 9 Consecutive Years 

K 2 0 per acre was 6.8 bushels per 
acre. 

During the last 6 years of the ex­
periment, moisture conditions were 
more favorable for corn production 
and the yields of the potassium-
treated plots were over 100 bushels 
per acre except in 1958. 

The response to potassium aver­
aged 25.6 bushels per acre during 
the second 3-year period and 54.5 

University of Tennessee 

bushels per acre during the third 
3-year period. 

This large response to potassium 
during the last 3-year period was 
due to a decrease in yield of the 
plots receiving no potassium and 
a further increase in yield of the 
potassium-treated plots. 

The 9-year average yields show 
no significant difference among the 
potassium treatments, indicating 
that 50 pounds K 2 0 per acre per 
year was sufficient for corn grown 
in this kind of a rotation on Hart-
sells soil. 
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TABLE 1— CORN YIELDS AT FOUR POTASSIUM FERTILIZATION LEVELS FOR THE 
9-YEAR PERIOD. 

Lbs. 
K . O / A 1954 1955 1956 1957 1958 1959 1960 1961 1962 9-yr. av. 

0 24.0 48.8 44.4 101.1 50.2 74.0 37.5 77.4 69.8 58.6 
50 20.8 57.4 59.4 111.2 65.3 125.6 119.4 121.8 107.0 87.5 

100 19.5 62.2 58.8 107.8 69.8 139.8 130.4 126.0 110.4 91.6 
200 16.6 64.2 60.1 105.3 69.4 138.3 126.9 129.3 111.9 91.3 

L.S.D. 
.05 
.01 

N.S. 
N.S. 

5.2 
7.4 

3.4 
4.8 

N.S. 
N.S. 

3.3 
4.7 

13.6 
19.5 

10.2 
14.6 

17.9 
25.8 

8.5 
12.2 

TABLE 2—CORN YIELDS AT TWO NITROGEN FERTILIZATION LEVELS FOR THE 9-YEAR 
PERIOD. 

Lbs. 
N / A 1954 1955 1956 1957 1958 1959 1960 1961 1962 9-yr. av. 

60 
120 

20.3 
20.3 

57.4 
58.9 

55.2 
56.1 

107.1 
105.6 

63.1 
64.3 

118.3 
120.6 

98.7 
108.4 

117.8 
109.4 

101.4 
98.2 

82.1 
82.4 

L.S.D. 
.05 N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S. 

Potassium deficiency was ob­
served for a number of years in the 
plots receiving no potassium, as 
shown in the two pictures. 

RESPONSE TO NITROGEN 

The corn yields produced at the 
two nitrogen levels are shown in 
Table 2. These data show no signifi­
cant differences between yields of 
treatments receiving 60 and 120 
pounds of nitrogen per acre during 
any year of the experiment or for 
the 9-year average. 

This indicates the corn used some 
nitrogen supplied by the red clover 
in the rotation and an application 
of 60 pounds nitrogen per acre was 
enough for corn grown in this rota­
tion. 

SUMMARY AND CONCLUSIONS 

Sixty pounds of nitrogen per acre 
and 50 pounds of potash per acre 
were enough to produce an average 
of about 90 bushels of corn per acre 
on a Hartsells soil adequately sup­
plied with phosphate and lime in a 
corn-wheat-red clover rotation. 

Assuming from other experiments 
that 50 pounds P 2O s per acre is ade­
quate for good corn production on 
Hartsells soil, an average of 90 
bushels of corn per acre was pro­
duced at an annual fertilizer cost 
of about $14.50 per acre—or about 
16 cents per bushel based on pres­
ent fertilizer costs. (Originally in 
Tennessee Farm and Home Sci­
ence.) THE END 
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"WMnnUd? 
The 4-H boys were visiting their 

state capital for their annual con­
vention when a girl walked by. She 
was the finished product—high 
piled hair-do, blue-tinted eyelids, 
gaudy lipstick, and silvered nails. 
One boy stared after her for long 
minutes: 

"Gosh, it looks like it must be 
mighty poor soil to need that much 
top-dressing." 

Horace Greeley always insisted 
that the word "news" was plural. 
He once wired a reporter: "Are 
there any news?" 

The reply came: "Not a new." 

An efficiency expert died and was 
being given a fancy funeral. Six 
pallbearers were carrying the cas­
ket out of the church when sud­
denly the lid popped open and the 
efficiency expert sat bolt upright 
and shouted, " I f you'd put this 
thing on wheels, you could lay off 
four men!" 

Years ago, a farmer started to 
plow with a team of frisky mules. 
As was the custom, he tied the lines 
around his waist, leaving both 
hands free to handle the walking 
plow. Hours later, when he woke 
up in the county doctor's office, the 
farmer remarked: " I hadn't went 
10 feet ' til ah realized mah mis­
take." 

A friend is a person who says 
nice things about you to your face. 
A loyal friend is one who says them 
when you aren't present. 

ONLY IN AMERICA 
A Communist party organizer 

wrote this despairing note to his 
Kremlin bosses: 

"It is becoming increasingly diffi­
cult to reach downtrodden Ameri­
can masses. 

"In the spring, they are forever 
polishing their shiny new cars. 

"In the summer, they take vaca­
tions. 

"In the fall, they flock to baseball 
and football games. 

"And in the winter, I can't get 
them to leave their warm, cozy 
homes and TV sets to hear my 
lectures. 

"How can I make these slaves of 
Capitalism see how oppressed they 
are?" 

Lawyer: "Now make it brief and 
to the point. How did the explosion 
occur?" 

Witness: "The engineer was full 
and the boiler was empty." 

THERE IS A BIGGER FOOL 
than the fellow who knows it all— 
it's the fellow who argues with him. 
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Developing fertilizer programs that satisfy TREE GROWTH 

DEMANDS at the times of greatest demands may mean the 

difference between profit and loss . . . 

To Many Farmers With 
A Deciduous Decision 
To Make 

C. T. Lichy, Agronomist of the California Chemical 

Company, explains in The California Farmer Magazine 

Y^ur decision on a fertilizer pro-
••• gram can greatly influence your 

next year's production. This deci­
sion includes such fertilizer prac­
tices as timing, types, and rates. 

Though it may seem compli­
cated, recognition and evaluation 
of tree growth factors may mean 
the difference between profit and 
loss. 

FOUR PERIODS 

Deciduous trees have four rather 
distinct periods of growth, each 
with its nutrient requirements— 
dormancy, bloom, fruit growth, and 
fruit ripening. 

In earlier varieties, there is also 
a period of time during the sum­
mer when the tree has no fruit 
load. The length of each period of 
growth depends on the variety, and 
vast differences exist among varie­
ties. 

The dormant period is the stor­
age time where nutrients are ab­
sorbed and preserved for spring 
growth. 

The bloom period requires a 
good supply of nutrients for proper 
fruit set and rapid, early growth of 
leaves. 

Since, in most deciduous trees, 
the bloom comes at a time when 
there is no leaf surface for photo­
synthesis, all of the growth during 
this period is dependent on stored 
food and nutrients taken up during 
the past. 

EVEN GROWTH VITAL 

For optimum fruit quality and 
size, it is necessary that the fruit 
have an even growth. Restriction 
of growth during the summer will 
result in reduced fruit size. The 
nutrients must thus be available 
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TABLE I—EFFECT OF POTASH ON FRUIT D R O P — P E A C H E S . 

Treatment 

Number of 
Peaches on Ground Average Weight Total Peaches 

Per Tree Of Peaches Per Acre 

Nitrogen Alone 
Nitrogen-Potash 

248 
29 

4 ounces 
5 ounces 

6200 lbs. 
900 lbs. 

TABLE I I—EFFECT OF POTASH ON FRUIT SIZE 

Average Average Calcu la ted 1 

Treatment Peach Weight Peach Diameter Yield Per Acre 
Nitrogen Alone 4.3 oz. 2Vi in. 14.5 tons 2 

Nitrogen-Potash 5.1 oz. 2 % in. 17.2 tons 

1 Based on average weight of peach and average thinning level of 1,200 
peaches per tree. 

2 The actual yield for orchard was 15 tons. The potash-treated trees were 
not picked separately. 

TABLE III—THE EFFECT OF FERTILIZER PROGRAM ON THE YIELDS AND 
RETURN OF PLUMS. 

High Yield Program Comparison Program 

14-14-14 fertilizer (700 Ibs./A in Dec.) Ammonium Sulfate Fertilizer 
Calcium Ammonium Nitrate (500 Ibs./A in March) 

(15 ga l . /A in April) 
Minor Element Nutrient Spray D Nitrophos 
Yield-Boxes/A 373.8 345.1 
Gross Return* $ 1644.72 $ 1518.44 
Fertilizer Investment $ 40.92 $ 17.35 
Increased Investment $ 23.57 
Increased Profit/A $ 126.28 

*Based on $4.40 per box. 

during the entire fruit growing 
period. 

Potassium supply is critical dur­
ing the fruit ripening period. The 
rapid accumulation of sugars re­
quires large quantities of this nu­
trient. 

Most potassium deficiencies ap­

pear during this time and may be 
manifested in leaf symptoms, ex­
cessive fruit drop (Table I ) , soft 
fruit, poor fruit color, or small fruit 
size (Table I I ) . 

With the earlier varieties, the 
post-harvest period is one of carbo­
hydrate storage for next season. 



44 BETTER CROPS W I T H PLANT FOOD 

Remember that the bloom and fruit 
set is accomplished entirely on 
stored food. 

Bud differentiation imposes a 
critical need for nutritional ade­
quacy and balance. By the time of 
full leaf development, the determi­
nation is made of next year's bud, 
whether it produces leaves or 
flowers. 

This determination (called "dif­
ferentiation" by the botanists) is 
primarily affected by the relative 
levels of carbohydrates and nitro­
gen. Proper fertilization and man­
agement help attain the ideal car­
bohydrate-nitrogen ratio. 

PROOF IN PROFIT 

Naturally, the proof of any ferti­
lizer program is with the profit per 
acre. Lets examine a program with 
this in mind. The results are shown 
in Table I I I . A high yield program 
was designed to use a fertilizer con­
taining nitrogen, phosphate, and 
potash applied in the winter for 
best results. 

A supplemental application was 
made of nitrogen in the spring. A 
comparison program used nitrogen 
only as the fertilizer material. I t 
was added in March. The high 
yield program required a higher 
fertilizer investment but returned 
about $5 for every extra dollar in­
vested. 

Using sound techniques, it is pos­
sible to develop fertilizer programs 
which satisfy tree requirements at 
times of greatest need. This in­
cludes the proper timing and rates 
of fertilization to allow for move­
ment of plant nutrients into the 
root zone and their subsequent as­
similation by the tree. 

THE END 

For tollable 
Soil Testing Apparatus 

there Is no substitute for 
LaMOTTE 

LaMotte SoU Tasting ferric* la the 
direct result o! 90 years ol extensive 
cooperative research. As a result, a l l 
LaMotte methods are approved pro­
cedures, field tested and cheeked for 
accuracy In actual plant studies. These 
methods are flexible and are capable 
ol application to al l types ol soil, with 
proper Interpretation to compensate lor 
any special local soil conditions. 

Time-Proven LaMotte Boll Testing Ap­
paratus Is available in single units or 
In combination sets lor the following 
testss 

Ammonia Nitrogen Iron 
Nitrate Nitrogen pH (acidity and alka 
Nitrite Nitrogen Unity) 
Available Potash Manganese 
Available Phosphorus Magnesium 
Chlorides Aluminum 
Sulfates Replaceable Calcium 

Tests lor Organic Matter and Nutrient 
Solutions (hydroeulture) furnished only 
as separate units. 

LaMotte Combination 
Soil Testing Outfit 

Standard model lor pH, Nitrate, Phos­
phorus and Potash. Complete with 
Instructions, Including plant tissue tests. 

UluMttmUd litormttuo will be sent as on 
roouoat without obligation. 

LaMotte Chemical 
Products Co. 

Dept. BC Chestertown, MdL 
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SLIDE SETS FOR LOAN OR PURCHASE 

45 

Slide Set Titles No. 
Slides 

Cost 
(Check choice) 

For 10-day 
free loan: 

Date desired 

Making Forage Fertilization Pay 46 $6.75 

Fertilizing both Small Grains and 
Legume Seedings 41 $6.00 

Successful Alfal fa - You Can Grow It 40 $5.85 

Soil Fertility and Soybeans 42 $6.15 

Safe and Efficient Fertilizer Placement 40 $5.85 

Potassium Deficiency Symptoms 22 $3.30 

What's Wrong With My Corn? 45 $6.60 

Name 

Town _ 

Street or Rte. 

State 

MOISTURE and FERTILITY 
A NEW HANDBOOK FOR TEACHING, 
ADVISORY USE, AND SALES SERVICE 

10*2 per copy 
$10 per 100 

A-1-63 

Up to 10 copies fres 
official advisors & 
fertilizer firms 

Showing . . . 
. . . that fertilization can increase yield 
per inch of water used, whether rain­
fal l or irrigation. 

. . . that plant roots feeding in subsoil 
usually have access to half the potas­
sium found in the surface soil. 

. . . that improved fertility on claypan 
soils pays off in spite of critical periods 
of drouth or floods. 

AMOUNT 

. . . that potassium increases the water-
holding capacity of plant tissues. 

. . . that few enterprises give as much 
return for time spent as soil sampling 
for available nutrient tests. 

. . . that water use efficiency can be 
measured in terms of crop yield per 
unit of water used by the crops, lost by 
evaporation, and wasted during irriga­
tion. 

Name. .Position. 

Address. 

Dept. B.C. American Potash Institute 1102 16th Street, N.W. Washington 36, D.C. 
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' m i litis u n tmt t w « NEWS LETTERS 
O N SPECIAL SOIL FERTILITY 

SUBJECTS 

QUANTITY SUPPLIES AVAILABLE 

PLEASE SEND ME: 

FOR EASTERN STATES 

What's in the Bag for the 1960's (E 110) 

Alfalfa (E 113) 

Why Liming (E 114) 

Corn Silage (E 116) 

Winterize Your Crops (E 117) 

FOR SOUTHERN STATES 

Our Hidden Wealth—Forage Crops (S 124) 

Soil Fertility in Soybean Production (S 126) 

Pasture Renovation (S 129) 

Interpreting Soil Tests (S 131) 

Potassium in Man and Animals (S 133) 

MIDWEST 

More Lime Needed (M 105) 

Preparing for the 1970 Farmer (M 106) 

Tissue Testing (M 115) 

How Much Does Potassium Move in Soils? (M 117) 

Potassium in Man and Animals (M 118) 

Fertilize Where It Counts (M 119) 

Interpreting Soil Tests (M 120) 

Stretch Water with Fertilizer (M 121) 

Nitrogen-Potassium Teammates (M 122) 

FOR FAR-WESTERN STATES 

Potatoes (W 28) 

Forages and Pastures (W 29) 

Cotton (W 30) 

Name-

First 50 
Copies Free 

Amount 

Above 50 Copies 
20 per copy 

Amount Payment 

Address. 

Signed_ 

Total Payment: 

_Ci ty_ 

_State_ 

$-

$-

$-

$-

$-

$-

$-

$-

$-

$-

$-

$-

$-

Department B.C. American Potash Institute 1102 16th St., N.W. Washnigton 36, D.C. 



CORN SILAGE 
How Much Plant Food? 

ARE LEFTOVERS 

ENOUGH ? 
KNOW YOUR 

HAY-RITHMETIC 

How Much Additional Fertilizer 
Does Your Soil Need? 

Talk over your program with us. 

MAT A 

NEWSPAPER MATS 

Are you treating your soybeans like 
a red-headed stepchild—that is, 
"feeding them from the second 
table?". 

When we first started growing 
soybeans/ we thought they would 
do very well on "leftovers"—the 
residual fertility left over from the 
corn crop. 

But as yields have climbed from 
20 to 40 even to 50 bushels per 
acre, we have learned that soy­
beans respond to direct fertilization 
on many soils. 

And the investment is worth it, 
when 1 '/a bushels of beans will 
more than pay for each 100 lbs. of 
0-20-20 fertilizer you use. 

Application of broadcast or 
side-band row fertilizer is a safe 
way to fertilize soybeans directly. 

Have your soybean yields been 
as high as you would like? If so, 
forget this message. If not, come 
in and talk over your soybean 
production problems with us. 

You might try our fertilizer 
recommendations on just part or all 
of your field. Your soybeans might 
well amaze you when they don't 
have to depend on "leftovers". 

MAT B 

Are you getting five tons of 
alfalfa? If not, then you may not be 
applying enough fertilizer. 

ALFALFA IS A HEAVY EATER. 
It has long reigned as "QUEEN" 

of hay crops because of its superior 
quality as a feed. It also has an­
other distinction: Remover of more  
plant food from the soil than most  
field crops. 

EACH TON of alfalfa hay takes 
up about 10 lbs. of phosphate 
(P:0--.) and 45 lbs. of potash (K2O). 

HAY-RITHMETIC 
A 5-ton crop removes 50 lbs. of 

PsCfcand 225 Ibs.ofteO. 
Five tons = about 154 bales 

(65 lbs.) 
If you want to move to this yield, 

and stay there, you must meet the 
fertility needs of your crop. 

Convince yourself. Try our al­
falfa fertilizer on all or just part of 
your field. Come in and discuss a 
complete program with us. 

MAT C 

• For official agricultural ad­

visors who like to tie their 

local newspaper report to an 

illustrated theme now and 

then. 

• For fertilizer firms that like 

to identify themselves with 

sound educational messages. 

Space at bottom of each 

mat for firm or official agency 

name. 

EDUCATIONAL NEWSPAPER MATS 

Name 

100 per mat 
$10 per 100 

Organization. 

Address 

(Agricultural Connection) 

City_ _Zone_ -State. 

Up to 5 Free 
official advisors 
and fertilizer firms 

Mat No. Quantity 

A 

B 

C 

For quantities above 
free policy: $ 
attached. 

Dept. B.C. American Potash Institute 1102 16th Street, N.W. Washington 36, D.C. 



DEFICIENCY FACT SHEET. . . 

. . . ON CORN 

. . . O N S O Y B E A N S 
Full color fact sheet . . . 9 x 12" . . . with large pictures on each side showing 
potash hunger signs on corn on one side and soybeans on the other . . . with 
brief text on prevention. Easy for classroom use . . . for office walls . . . for 
meeting distributions. Order below. 

CORN & SOYBEAN FACT S H E E T - 1 - 6 2 

Name 

20 per copy 
$2 per 100 

Organizat ion. 

Address 

City 

(Agricultural Connection) 

_Zone- State, 

Dopt. B.C. American Potash Institute 1102 16th Street, N.W. Washington 6, D.C. 

Up to 25 copies free 
official advisors and 
fertilizer firms. 
Please ship 
copies with follow­
ing fold: 
Flat (9x12") 
One fold (6x9") 
Two fold (4x9") 
For quantities above 
free policy: $ 
attached. 



Why your "money crops" may need 

BORON 
Borated fertilizers are being used widely to improve yield and quality of crops like alfalfa, 
apples, beets, cabbage, cotton, cauliflower and corn. To help these crops grow better we 
offer 4 economical sources of boron - each product designed for special needs. 

So essential is the trace element, boron, that most authorities recommend annual applica­
tions. Top-dressing with borated fertilizer has actually doubled alfalfa yields. In one series 
of tests, $8.50 worth of fertilizer netted an extra $28.62 worth of alfalfa per acre * 

41 states1 have boron-deficient areas. Ask your state 

agricultural authorities if your land needs boron, and **M++*+*M*mmm 
what specific amounts you should use. Or write us — 
for the remarkable story of borated fertilizers and 
what they can do for your "money crops". 1IB0RAX 
•Mimeo Report, C.J. Chapman, Soils Dept., Univ. of Wisconsin 3075 Wilshire Blvd. , Los Angeles 5, Cal i f . 
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A M E R I C A N P O T A S H I N S T I T U T E , I N C . 
1102-16th St., N. W„ Washington 36, D. C. 
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