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FERTILIZER
USE

&
HIGH
YIELDS

THE 1979 FERTILIZER season looks
promising . . . IF the weather cooperates ...
IF rail car shortages don’t deny growers
supplies when they need them. This article
looks beyond a single season to usage chal-
lenges facing the industry and to high-yield
needs facing agriculture. It shows why
fertility research and education are equally
needed in boom and bust years.

R. E. WAGNER
President
Potash & Phosphate Institute

A KEY FEATURE of American ag-
riculture is generally considered to be its
high yield character.

That’s not true when we measure pres-
ent productivity against potential ... or
when we examine recent progress toward
that potential ... or when we consider
what is needed for a sustained profitable
agriculture.

In fact, average yields of some crops
have not increased appreciably in the
past 10 years.

High yield farmers still are relatively
few in number. Even some of our scien-
tists are slow to accept the maximum
yield concept and introduce it into their
research., Fortunately, though, we do

From papers delivered to the 14th Latin American
Food Production Conference and the American
Society of Agronomy.




have some real innovators among re-
searchers leading the way to maximum
yields.

Few will argue with the great need
ahead to produce the kinds of crop
yields that will meet the world’s food
requirements. A high yield agriculture is
fertilizer intensive.

If we can believe even the more con-
servative fertilizer projections, our own
nation will consume more NPK in the
next 15 to 20 years than it has in all pre-
vious history. And previous history has
been impressive. Each successive 20-
year period has seen more fertilizer used
than the total consumed up to that time.

With that kind of outlook, little wonder
there is continuing interest in new nitro-
gen plants—even though right now some
are shutting down—and new phosphate
and potash mines.

The outlook, bright as it seems, raises
a key question. Are such projections
more a reflection of the great and un-
questioned need ahead than they are a
realistic forecast of what farmers will
actually use? The answer is not easy.
For example, world-wide phosphate use
was projected to rise 8-9% yearly over
the past 10 years, but demand actually
rose 6 to 6.5%.

The day is past when it just happens
that actual consumption equals what is
projected. From now on it must be made
to happen. Putting it another way, the
low apples have been picked—the higher
ones are harder to get.

As we go, about the job of making it
happen, we must remember that pro-
jections do not sell fertilizer. I share the
concern of many—that future projec-
tions will not serve well UNLESS the
industry invests more in agronomic re-
search and education to develop tomor-
row’s markets.

MANY CHALLENGES face in-
creased fertilizer use. These challenges
make thoughtful leaders look with con-
cern at today's projections for tomor-
row’s consumption. I do not believe in-
creased fertilizer usage has ever faced
as many challenges as it does today.
Let’s look at seven of them:

CHALLENGE 1: Fertilizer econo-
mies are maturing in some heavy using
areas,

Fertilizer growth stops when maturity
peaks. That peak has not been reached
anywhere yet, though Japan is coming
close. In several areas, crops don’t re-
spond as dramatically as they once did
to applied nutrients. This makes in-
creased fertilizer use seem less convinc-
ing. It makes even maintenance tonnage
a challenge to research and education,

CHALLENGE 2: Maturity in fertil-
izer use in a few areas is causing falk of
over-fertilization.

We hear it in America, western Eu-
rope, and other nations. This distorts the
total picture. It causes the farmer to
think how little he can get by with rather
than how much he needs to get best
plant growth for best profits.

Years of heavy fertilization can build
up some soils. In Michigan soil tests,
59% averaged medium or less P in
1967, 31% in 1977. This indicated
buildup. But in Missouri 68% averaged
medium or less P in 1964, 70% in 1976.
In Kansas, 67% in 1968, 71% in 1977.

Where there is buildup, we say so. To
do otherwise is to deny scientific fact.
But we must be sure it is truly over-
fertilization and not under-production!
Low yields from under-production is far



more common than over-fertilization in
most of the world.

CHALLENGE 3: Some crop yields
have reached a plateau.

The skyrocketing trends of the 1950’s
and 60’s topped out about 10 years ago.
U. S. corn yields averaged 38 bushels/ A
in 1950 and reached 86 bushels/A in
1969. The average corn yield for the past
five years (including 1978’s 101-bushel
record) is 87 bushels, same as the 1969-
73 five-year average.

CHALLENGE 4: The farmer’s pro-
duction costs are increasing faster than
his yields.

This is not a new story. History is full
of farmers troubled by the cost-price
squeeze. But today little long-term relief
is in sight, except for farmers who pro-
duce those high yields.

CHALLENGE 5: Research support is
eroding.

A recent PPI study of five important
states—Kansas, Nebraska, Oklahoma,
Missouri, and Iowa—showed a decline
in funding of soil fertility research.

Such funds are now only 2% of the
total state and federal support for agri-
cultural research.

Scientist years assigned to soil fertility
rescarch declined nearly one-third over
the past decade.

Federal funding alone actually de-
clined 7.4% during this decade and is
expected to decline further through
1981. This can do nothing but further
hamper soil fertility research that has
seen scientist years decline and operat-
ing funds to some of the best remaining
researchers greatly reduced.

Where are those scientist years going?
Into efforts on pollution, food safety,
energy, and other programs popular for
the period. Many of these problems need
researching, no doubt—but not at the
expense of soil fertility.

CHALLENGE 6: Much research
shoots for less than those important
higher yields.

High yield research reduces the risk
of duplicating what has already been
done. High yield research helps insure
new knowledge. Such research helps
more than top farmers. It helps bring
average and below average farmers along
to higher yield plateaus.

The goal is to move all production
systems to higher levels. Not with ferti-
lization alone, but with the total package
of production practices. Breakthroughs
will come only from the total package.

CHALLENGE 7: The theme of pol-
Iution from fertilizer will be preached
for a long time to come, no doubt.

Michigan State University’s veteran
and wise scientist, Dr. R. L. Cook, said
it best: “The practices we perform to
grow our top yields do the best job in
conserving and building our soils.”

That’s important to 208 implications.
Farmers struggling under regulatory
over-kill may find some hope in that
wisdom.

Serious thinking about all these chal-
lenges causes anyone to wonder about
the future of the fertilizer industry. Not
about its survival. It will survive fully,
because man must have it. But what
about the vigor of its future growth?

One thing is certain. Food crops will
need nutrients from fertilizer to yield
enough to feed tomorrow’s growing
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HIGH YIELD MEANS MORE NUTRIENTS
INTO THE PLANT AND LESS INTO THE
ENVIRONMENT...

population. And fertilizer will be needed
to hold yield levels high enough—profit-
able enough—to keep farmers farming.
To farm beyond their own needs, farm-
ers need incentive. And in the free
world incentive is profit.

The big question still remains: How
much of the need will become usage?

MARKET DEVELOPMENT can
make a difference. Especially market de-
velopment through sound agronomics.
And never has it been more needed than
today.

We have said it many times before,
but truly the “back to the basics” time
has arrived. This is the day of the scien-
tific approach.

At the Third World Conference, Dr.
John Douglas projected NPK usage to
increase 2.5% annually through 1990—
1.8% for P, 2.5% for K, and 3% for N.
This compares to 8% for NPK in the
1960’s and 3.5% so far in the 1970’.
Such predictions stimulate much talk,
thought, and discouragement.

Of course, we must remember the ton-
nage base is getting bigger, which means
a 3% increase in 1990 equals an 8%
increase in 1960.

It will take vigorous market develop-
ment to move above the Douglas pro-
jections. But 1 believe it can be done, if
the industry cooperates closely with the
universities in seeking true agronomic
needs for fertilizer.

Actually the fertilizer industry, as a
whole, never has promoted market de-
velopment with the vigor of other indus-
tries—such as the major pharmaceutical
firm that recently reported 16% of its
gross invested in market development.

Many fertilizer producers invest $100
to $200 million in a plant or mine. Some
put much effort on product develop-

ment, but very little on product utiliza-
tion.

Potassium has always been the “step-
child” of the *“big three elements” in
need of market development.

This is why the potash industry
founded the American Potash Institute
in 1935, later the Potash Institute, and
now the Potash & Phosphate Institute—
to get fertilizer used in a way that is
“scientifically sound and profitable to the
farmer.”

This meant working closely with uni-
versities and the industry in support of
solid soil fertility research and education.

The idea helped move potash con-
sumption from 240,000 tons K,O in
1935 to 5,833,000 tons in 1977. The
same potash consumption trend has hap-
pened in other countries where the In-
stitute has supported programs—increas-
ing dramatically in Korea, for example,
soon after the Institute initiated its pro-
gram in 1962 following several static
years.

The Institute and university colleagues
do not take major credit for these trends,
but many detached observers say their
influence was important.

Fertilizer history occurred in the U.S.
in the seventies. Potash, the “stepchild”
on the NPK team, caught and passed
phosphate use for the first time. This
strengthened the phosphate industry’s
decision to join the potash industry to
make phosphate promotion a form of
scientific education.

On July 1, 1977, the Potash Institute
became the Potash & Phosphate Insti-
tute.



HIGH YIELD RESEARCH is funda-
mental to sustaining a profitable agricul-
ture and developing new fertilizer mar-
kets. The Institute is increasing its tra-
ditional commitment to such research.

What is “high yield”? It varies with
climate, soil type, etc.

1. High Yield Means a goal of maxi-
mizing yield for any given set of condi-
tions by optimizing the use of control-
lable inputs. It is poor business to allow
the producing power of costly land to be
limited by any factor as controllable as
fertilizer.

It is very easy to conclude fertilizer
will not increase yield when some other
practice is inadequate and holds down
the yield.

2. High Yield Means crops with full
capacity to absorb all inputs profitably.
High yields generate a highly charged
system of interactions among nutrients
in the soil and in the plant. We know
little about these interactions and their
influence on higher production.

Top farmers want to move to still
higher yields. When they can’t, they get
uneasy over how little is known about
what they are already doing.

3. High Yield Means more use of
plant nutrients in right balance. More
into the plant and less into the environ-
ment. The answer is not to reduce nutri-
ents going into the plant to save the en-
vironment. The answer is to find ways
the plant can make better use of more
nutrients.

High fertilization rates can be justi-
fied only when they help the plant use
other inputs and its total environment
to reach its full growth potential.

4. High Yield Means fertilizer usu-
ally generates 30 to 40% of the yield
while costing only 15 to 20% of the total
production expenses in most crops.

5. High Yield Means upgrading the
total production system to build soil pro-
ductivity, not just fertility. This means
more residues properly used, chiseling or
subsoiling in some soils, pest control,
drainage or irrigation, adequate nutri-
ents, etc.

6. High Yield Means more and more
emphasis on efficient use of water and
energy.

RESEARCH MUST HELP farmers
reach new levels. The Wall Street Jour-
nal recently reported the importance of
high yield research this way:

“Farmers say higher yields are the
only way they can make money. Extra
cash from extra bushels provides the
edge over fixed production costs that
keeps successful growers in business
while others flounder.”

In the same article, Jowa State Uni-
versity economist, Arnold Paulsen, ex-
plained, “More broadly, those extra
bushels represent national economic de-
velopment. If we get more soybeans out
of each resource unit, we've got a choice
between using more soybeans or using
newly freed resources to meet other
needs.”

Research that produces yesterday's
yields or even today’s average yields does
not reach the high yields our economy
now demands for the farmer to pay his
bills and make some profit.

Let’s illustrate the problem this way:
U.S. corn averaged 91 bu/A from
1975 to 78. The USDA projected 1978

7



corn production cost to be $248.92/A
in the Lake States and Corn Belt.

With 91 bu/A, the average farmer
would lose money unless he got about
$2.75 for his corn. Pushing to 150 bu
would lower his breakeven point to
$1.70 corn. The leaders getting 200
bu/A can cover those costs with $1.25
corn. So if they get $2.00 for their corn,
they can net between $100 and $125/A,
depending on extra fertilizer and harvest
costs,

The point is clear: Average yields will
not keep farmers in business.

Illinois farmer, Herman Warsaw, is
a prime witness to what can be done.
Charting his yields over the past 8 years
is like charting fertilizer sales or prices—
a roller coaster. BUT never did his yield
drop below 200 bushels/A during those
8 years, even in two dry years.

The point is clear: He had the full
package of sound practices IN PLACE
to get full potential out of the good years
when they came,

In one good year, 1975, that potential
exploded into 338 bu/A. Full fertility
was prominent on his list of practices.

The kind of research that made
American agriculture the envy of the
world has had its day. We must now
move on.

RESEARCH NEEDS A FACE-LIFT
—to bring modern farmers modern facts
on high yields. Such a goal will make
nearly everything we study new,

How do nutrients—major, secondary,
micro—interact at high yield levels?

What do new research findings do
economically for farmers who adopt
them?

Do high yields change the crop’s
quality factor?

How effectively will high yields im-
prove water and energy use efficiency?

What changes will high yields bring
to soil test correlations?

Many exciting questions are out there
in high yields—waiting to be answered.

While the industry is primarily inter-
ested in applied research—for use as
soon as practical—there is recognition
of the great importance of basic long-
term studies to build market strength on
a continuing basis.

8

Water will grow more scarce in the
future. Someone said it right: “H and O
in a 2:1 ratio are our most important
nutrients.”

Pest systems need basic research. A
recent study showed 33% of U.S. crop
production lost to pests—13% to in-
sects, 12% to diseases, and 8% to
weeds.

TRUE RESEARCH IS NOT
KNOWING, but being willing to find
out. Strong scientists point to challeng-
ing yield goals and include them in their
project proposals—in their willingness
to find out.

They don’t believe working with top-
profit yields is non-scientific. They know
their whole system of research pro-
grams was conceived in the land-grant
spirit of helping the farmer reap the best
economic returns he possibly could un-
der his circumstances.

That’s why strong scientists are will-
ing to apply practical economics to scien-
tific or agronomic responses. They de-
serve more support from the industry.
And that is why a cooperative industry
and land-grant university program in
soil fertility research is now being
discussed.

If the talks are successful—and we
hope they are—the program will prob-
ably start in the S-state area of Kansas,
Nebraska, Oklahoma, Missouri, and
Iowa. This effort can be a great help to
deserving researchers and to all agricul-
ture.

It would be a major effort of land-
grant university researchers cooperating
with an industry that knows fertilizer
programs must be based squarely on
scientific truth.

There is no better way to build mar-
kets—not for just a season, but for dec-
ades ahead. There is no better way to
represent the best interests of the farmer,
the universities, and the industry.

The End



POTASSIUM

Combats
Shipping Stress

From FEEDSTUFFS
Weekly Newspaper of Agribusiness

INCREASING POTASSIUM con-
centration from 1 to 1.5% in diets of
steers that were stressed by shipping in-
creased weight gain 11 Ib. per head in
the first 28 days in a feedlot in Texas
tests.

Prior to this discovery, livestock nu-
tritionists had determined that 0.80%
potassium in the diet was adequate for
maximum gains of unstressed cattle. Dr.
Dave Hutcheson, Texas Agricultural
Experiment Station clinical nutritionist
of the Texas A&M Center at Amarillo,
conducted the research at the USDA
Center in Bushland. Dr. Andy Cole,
USDA animal scientist, and Dr. J. B.
McLaren, with the University of Ten-
nessee, helped with the study.

The research was conducted in Sep-
tember and October of 1977. Cattle
were purchased from 7 farms in Tennes-
see, weaned and moved to an auction
barn for one day and then to an order
buyer barn for three days. While at the
order buyers, one half of the 107 steers
were fed a 50% concentrate diet with
antibiotics and the others received hay
free choice.

After a 26-hour truck ride from Ten-
nessee to Texas, calves were put in a
feedlot and received a normal diet ad-
justed to either 1.0 or 1.5% potassium.
There were four treatments. One-half of
the steers fed hay received high potas-

sium and the other half a normal potas-
sium diet.

The same was done for steers that got
a concentrate diet for three days in the
order buyer barn. After two weeks, all
steers received the same diet with 0.80%
potassium for two more weeks. Diets
were formulated from flaked corn and
milo, alfalfa cubes, corn silage, and sup-
plement.

The steers averaged 400 Ib. per head
on arrival at Bushland. All steers were
weighed prior to loading in Tennessee,
on arrival in Texas and at 7, 14 and 28
days. Steers that became sick were iso-
lated and treated with antibiotics for
3 days.

It took the steers 7 days to regain the
9% weight loss from the trip. During
the 28 days, calves that received extra
potassium made the best gain. Receiv-
ing a high concentrate diet for 3 days in
the order buyer’s barn also improved
gains. With normal and high potassium,
these calves gained 86 and 91 1Ib. in 28
days. Calves that got hay at the order
buyers gained 75 and 86 1b. in 28 days.

Because most calves get no feed or
only a little hay from weaning until ar-
rival at a feedlot, feeding a diet contain-
ing 1.5% potassium for two weeks
makes good sense according to scientists.
Gains will be markedly increased the
first few weeks after arrival.

Hutcheson said results of the experi-
ment are logical and fall into place with
other knowledge about potassium me-
tabolism in animals. Other scientists have
shown that potassium plays a big part
in maintenance of water balance in the
body.

Cattle subjected to shipping stress
have many metabolic changes including
decreased weight from water loss in cells
and the digestive tract.

When this happens, potassium moves
out of cells with the water and growth
stops or slows down. Growth starts again
after cells have the proper water and
potassium concentration.

Hutcheson said the economics of the
treatment is right. Trading 20 cents
worth of potassium for 11 1b. of beef
selling for $5.50 is a good swap. The End
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EXCHANGEABLE POTASSIUM
Some Problems

G. W. THOMAS
University of Kentucky

THE USE OF ammonium acetate to
extract “‘exchangeable” potassium from
soils is nearly universal throughout the
world.

Ammonium acts very much like po-
tassium in soils and it is of minor im-
portance as an exchangeable cation in
most soils. Both of these factors have
made its use popular. In addition, am-
monium acetate leaves no residue on the
burner of a flame photometer.

Monroe Rasnake and I recently
looked at the exchangeable potassium
in six bottomland soils representing a
huge acreage in the Ohio and Mississippi
river watersheds. The results of our
study are shown in the table below.

THE NUMBERS in the table show
the problem quite clearly. Before crop-
ping, the exchangeable potassium was a
rather good guide to potassium avail-
ability except in the Nolin soil using %
potassium in the first cutting as a mea-
sure of potassium availability.

After cropping (judging from the %
potassium in the sixth cutting), there
was a generally poor relationship be-
tween exchangeable and plant-available
potassium.

To show the problem in a practical
way, take the Melvin si.l. which had 130
ppm of potassium after cropping. This
value corresponds to a “high” soil test
and, using Kentucky recommendations,
no potassium would be applied.

Despite this, the bermudagrass grow-
ing on this soil (sixth cutting) was potas-
sium-deficient, using 1.5% potassium as
a standard of adequacy. The same soil
before cropping would have received
the same recommendation and, in this
case, it would have been correct, judg-
ing from the potassium content in the
first cutting.

The Nolin soil, on the other hand,
would call for potassium after cropping.
Yet it needs none, since the potassium
content was high in the sixth cutting.

It is somewhat comforting to see that
the very low potassium content of the

Exchangeable K K in plant tissue

Before  After 1st 6th Total K
Soil crop crop Yields cutting cutting uptake

ppm 0/kg soil % mg/kg soil

Commerce sil 264 220 13.24 2.58 1.53 247
Collins sil 36 35 6.58 1.44 0.41 50
Melvin sil 140 130 13.24 2.11 1.05 189
Huntington sil (1) 93 70 13.57 2.07 0.83 167
Huntington sicl (1) 142 120 1244 239 135 210
Nolin sil 139 100 17.93 2.1 1.61 354
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Collins was correct. A value of 35 ppm

gave plants with only 0.41% potassium. START FERTILIZING NOW!
i Because winter fertilization wins the spring race

THE INSENSITIVITY of exchange-
able potassium to crop removal is one
of the problems in its use. The other
problem is that the potassium status of
the soil is not accurately reflected by the
exchangeable potassium level.

It also is apparent that the problem
does not only exist after sustained crop-
ping. When potassium fertilizer was
added to these soils, the “efficiency”
ranged between 1.3 and 70%. This
means that in one case, 100 Ibs. of fer-
tilizer potassium would increase the soil
test by 1.3 Ibs. and in another by 70 Ibs.
Mineralogy of the soils was not helpful
in predicting this.

In conclusion, the reader might won-
der where we stand with a potassium
test. It is evident from our data that very
low testing soils really are very low and
very high testing soils really are very
high.

In the medium-to-high range there is
some uncertainty. When we checked
earlier work in Indiana, Alabama, Mis-
sissippi, Iowa, Oregon and Kentucky, we
found that it agrees with this assessment.

It appears that to make intelligent
potassium fertilizer recommendations we
will need good fertilization and cropping
histories along with the ammonium ace-
tate exchangeable potassium. Even with
these, the recommendations will not be
entirely correct. The End
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CAN ANYONE explain to
me how Abe Lincoln ever made
it to the White House?

A man with as many failures
and mistakes as he had before
he got to 1600 Pennsylvania
Avenue?

A man who ran such a clut-
tered desk after he got there
that he kept an envelope in his
top drawer with a little note on
it: “If you can’t find it any-
where else, it’s in here.”

I laugh when I think of old
Abe walking into today’s world
of buffet dandies without his
White House pass.

They’d take one look at him
and boot him, as a loser.

Not unlike the rejection Billy
Graham suggested today’s
world might give the Teacher
he has represented ever since
Billy walked through some saw-
dust to shake the hand of a
man they called Cyclone Mack
back in the Great Depression.

Abe, without his White
House pass, would have a
friend here. He has been a hero
to me. And his failures, like
Churchill’s foibles as Ike put
it, are part of the mixture that
made him so great, in my mind.

Indeed, the two men are
much alike in the way they
were down, rejected many more
times than they were up, ac-
cepted. But I look at the time
they were up! How God Al-
mighty used them in that hour!




I don’t think constant col-
league acceptance and mistake-
less careers make much impres-
sion upon the tapestry of time.

Such men are basically weak
—when they need to be praised
and hailed at every turn, when
then need to run in little packs
seeking an illusion called pres-
tige, when they are so afraid of
the pack they can’t stand alone
to make a decision.

There is no greater myth
than prestige. Visit the hospi-
tals and the last beds I have sat
beside through many sunsets
over the past 7 years and you
will laugh at the word.

If you do laugh, be prepared
never to be preeminent among
the brethren, as a wise man
used to say to me.

BUT—frankly, most of us
want to be preeminent among
the brethren, the colleagues, the
world. Even mavericks desire
it, in their way. Even I have felt
the urge in recent months. So
much so that I went looking
for a formula, for a shortcut, at
my age.

The urge was strong enough
to stir memories of two psy-
chology studies reported in
Time magazine several years
ago. I dug into the old file box
for two tearsheets of data.

I call the formula the H-V
Formula.

The first half of this formula
was stimulated by a study on
persuasion.

Psychologists sat 90 students

The H-V Formula

at one end of a table in a con-
ference room.

Another student entered the
room as the persuader. He took
a seat and spoke 5 minutes on
over-population. His job was
to convince the listeners of the
dangers of over-population.

He spoke from three dis-
tances: One to 2 feet, 5 to 6
feet, and 14 to 15 feet.

To measure his effectiveness,
the listeners had questionnaires
to answer before and after he
spoke.

The scientists were surprised
when the speaker proved most
persuasive at 14 to 15 feet.
They expected the greatest in-
fluence from 5 to 6 feet. They
knew one to 2 feet violated
that invisible ring most ani-
mals and man consider off lim-
its to strangers.

So, here we have the H
(horizontal) half of my H-V
formula: Distance x persua-
sion.

The second half of the for-
mula was stimulated by a study
on titles.

A psychologist introduced a
man called “England” to five
different audiences as a Cam-
bridge University (1) student,
(2) demonstrator, (3) lecturer,
(4) doctor, (5) professor.

When the stranger left, the
psychologist asked each group
to estimate the height of its
visitor — same man, of same
height, apparently in same suit
carrying 5 different titles be-
fore five different audiences.

The 5 different audiences
remembered him as follows:
As a student, barely 5 ft. 9.8
in. As a demonstrator, 5 ft.
10.29 in. As a lecturer, 5 ft.
10.86 in. As Dr. England, 5
ft. 11.5 in. As Professor Eng-
land, 6 ft. .32 in.—or 2.5
inches above his “undergrad-
uate height.”

So, here we have the V (ver-
tical) half of my H-V Formula:
Title x height.

This H-V Formula is no
laughing matter, folks. Not in
this image building age. Any-
one desiring to get ahead had
better look at it carefully.

It may not serve me. I may
be too far along. From here on
in, for me, it may be the simple
joys of selfless advice to young
folks. I can see them now wait-
ing eagerly for each senile syl-
lable.

But for those in that striv-
ing, rising age of life, the H-V
Formula may be helpful, even
essential.

The formula? Oh! The for-
mula! The formula is this:

The horizontal distance (H)
between you and your audi-
ence is to your power of per-
suasion what the title you carry
is to the vertical size (V) your
audience perceives you to be.

In formulatic language that
reads: Distance is to persuasion
what title is to height.

So, watch yourselves, young
peers. Don’t let ’em stick you
too close or introduce you too
humbly. Press on!
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ALFALFA
The Higher The Yield The Less Cost/Ton

F. R. ARBUCKLE and D. C. PETRITZ
Purdue University

PRODUCING ALFALFA may be
costing you as much as $63.22/ton while
your neighbor produces it for as little as
$40.63/ton, shown in Table 1. Many
factors go into obtaining these cost
figures.

First, we must consider the direct or
variable costs—such as fertilizer and
lime, seed, twine, labor and fuel.

Second, we must consider the indirect
or fixed costs—such as equipment and
building investment.

DIRECT COSTS are the out-of-
pocket expenses to meet when the en-
terprise is undertaken. Let’s look at costs
of producing 5 tons of alfalfa per acre
in Table 1.

First, we need 75 Ib P,O; at 18¢ and
325 Ib K,O at 8.5¢ giving us a fertilizer
cost of $41.12.

Second, we need a half ton of lime at
$10/ton for a cost of $5.00.

Third, we need 10 1b of seed at $2/1b
spread over the 5 years expected life of
the stand for $4.00. Then we pay for
custom seeding at $5/acre—spread over
5 years—that becomes $1/acre.

Fourth, if we spray for weevils the
spraying expense is $20.60.

We calculated harvesting costs at
$4/ton or $20/A. This was based on
74¢/ton for fuel and oil for two tractors
and a mower-conditioner, $1.90/ton for
twine, and $1.36/ton for repairs.

We calculated the interest on the op-
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erating capital at 9% plus a 0.5% al-
lowance for miscellaneous costs, which
comes to $8.71.

IN MANY BUDGETS, labor is not
considered a direct cost. But when pro-
ducing hay, we hire much labor directly
for hay harvest.

The amount of labor required to get
the hay from seed to bale is about the
same. But after the hay is in the bale,
the labor requirements increase with the
level of production.

Also, the labor figure in Table 1 would
be increased if seeding costs were added
in this table. In Table 1, seeding was
done on a custom basis.

The total direct (out of pocket) costs
for 5 tons per acre of alfalfa is $124.23/
acre or $24.85 per ton.

Lowering your inputs to lower direct
costs will produce lower yields. Higher
yields will require increased inputs at
higher direct costs.

Yields below 3 tons may be obtained
without spraying for weevils. So that
cost may be eliminated at low yields.
Also it may be eliminated if weevils are
not a problem on your farm.

Higher yields require higher fertilizer
and lime per ton, shown in Table 1. The
amount of machine operation is related
to yield, because increased yields re-
quire more cuttings and greater amounts
of time to harvest. As a result, greater
yields increase machinery operating costs
and lower yields decrease them.







L. S. MURPHY,* D. R. KEIKAM
R. E. LAMOND, P. J. GALLAGHER
Kansas State University

A STUDY COMPARING methods
of applying nitrogen and phosphorus for
winter wheat in Kansas has indicated
agronomic superiority for a technique
involving dual knifed applications of ni-
trogen and phosphorus, preplant.

Knifed applications imply injecting
ammonia and 11-37-0 simultaneously
into the soil in the same retention zone.
Each ammonia shank was equipped with
two lines, one to deliver ammonia and
the other to deliver liquid APP.

Treatments were injected on 18-inch
centers at a depth of six inches. Before
the 1976-77 crop, dual (simultaneous)
application of ammonia and liquid am-
monium polyphosphate (11-37-0) was
the only combination evaluated as a
knifed preplant treatment.

Figure 1. Nitrogen and phosphorus
application methods produced significant
differences in plant growth, composition
and grain yields at this location in Harper
County, Kansas. Knifed applications
which placed anhydrous ammonia and
liguid ammonium polyphosphate (10-
34-0) in the same soil zone before seed-
ing (lower picture) performed exception-
ally well. “Surface” applications of ni-
trogen involved use of 28% N urea-
ammonium nitrate solution disked into
the soil immediately after application.
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These knifed dual N-P treatments
were compared to knifed preplant appli-
cations of ammonia and broadcast ap-
plications of phosphorus applied as sep-
arate treatments.

The phosphorus (APP) was sprayed
on the soil surface and incorporated by
disking. Broadcast, preplant nitrogen-
phosphorus applications employed the
use of a mixture of nitrogen solution
(UAN) and APP.

This combination liquid treatment was
sprayed on the soil surface preplant and
incorporated by disking. Also included
in the early studies were various meth-
ods of preplant nitrogen application and
phosphorus banded with the seed at
seeding.

Table 1 shows the simultaneous knifed
nitrogen and phosphorus treatment pro-
duced consistently higher yields than
either broadcast or band applications.
Relative yield effects of the broadcast
and band phosphorus treatments varied.
Figure 1 shows very striking growth dif-
ferences existed before harvest in both
1975 and 1976. Soil P of that location
where the 1975 and 1976 studies were
conducted was low by weak-Bray P ex-
traction, 3 ppm. Soil pH was 6.0.

SIMILAR STUDIES were established
in the late summer of 1976 at locations
in Labette, Reno, Harper, and Dickin-
son counties. While similar in design to
the 1975 and 1976 investigations, these
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studies were more involved because they
also utilized UAN and APP mixtures as
knifed treatments preplant similar to the
dual application of ammonia and APP.

A dribble technique was also em-
ployed for dual N-P applications of
UAN and APP. This dribble application
involved coarse streams of liquid fer-
tilizer placed on the soil surface on 18-
inch centers and incorporated by disking.

Band applications of phosphorus were
also employed in 1976 combined with
all methods of nitrogen application. Ni-
trogen was constant at 75 Ib N/ A, P,O;
was constant at 40 1b P,O;/A. The same
source of P (11-37-0) was used in all
studies.

One additional treatment was added
in 1976-77—a knifed application of am-
monia and APP which involved 0.5
pounds active ingredient N-SERVE per
acre. N-SERVE is a nitrification inhibi-
tor produced by the Dow Chemical
Company.

Figure 2. Methods of N-P application
significantly affected plant growth, tissue
composition and yield at this location in
Ellsworth County, Kansas. Knifed, pre-
plant placement of ammonia plus liquid
ammonium polyphosphate or knifed
placement of a mixture of nitrogen solu-
tion (UAN) and ammonium polyphos-
phate was superior to separate N and P
applications, broadcast applications, and
band placement of P.
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THE GROWING SEASON during
late fall, winter, and early spring of
1976-77 was anything but desirable.
Plants did not produce much top growth
until rains began in April. As soon as top
growth began, differences which ap-
peared in 1975 and 1976 began to show
up on all locations.

Knifed, preplant treatments of am-
monia and APP and similar knifed pre-
plant treatments of UAN-APP combi-
nations exhibited striking growth differ-
ences versus other methods of nitrogen
and phosphorus application. In all cases,
the dual applications were superior.

Dribble applications of UAN-APP
combinations also produced good plant
growth but were not as striking as the
knifed, preplant treatments.

This excellent plant growth is shown
in Figures 2 and 3. Plant tissue samples
were collected from three of the four lo-
cations and analyzed for nitrogen, phos-
phorus and potassium content. Table 2
shows the results of these analyses.

Rains continued in April and wheat
yield prospects improved daily. Still,
differences which had appeared early in
the season were still quite evident late
in the season (heading).

Table 2 shows preplant, knifed appli-
cations of nitrogen and phosphorus pro-
duced highest yields at all locations.
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Broadcast and dribble applications
improved dramatically as spring pro-
gressed and were second to knifed treat-
ments in grain yield.

Phosphorus banded with the seed
combined with various methods of ni-
trogen application produced the lowest
mean yields of all techniques of N-P
application.

ANALYSIS OF THE TISSUE indi-
cated generally higher phosphorus con-
centrations in the dual N-P applications.
Notable effects were produced by the
treatment which involved N-SERVE.
Throughout the growing season these
plots had outstanding yield potential and
were visibly superior to other treatments
at several of the sites.

Analyzing the data and comparing
knifed, N-P treatments as ammonia and
APP versus the same treatments with

Figure 3. Superior performance of
knifed N-P applications of ammonia
plus liquid ammonium polyphosphate or
knifed placement of mixtures of N solu-
tion and P solution were also noted at
this site in Reno County, Kansas. Dif-
ferences noted early in the spring (top)
were visible until harvest. Note the mag-
nitude of P response in the third picture.
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Table 3. Comparative performance of fillage implemenl applications of Nitrogen and Phosphorus

for winter wheat, Kansas, USA.

Sandyland McPherson
Treatments Exp Field County Saline County
Yield % Grain Yield % Grain Yield % Grain
bu/A  Protein bu/A  Protein bu/A  Protein
Control (0-N, 0-P) 37 10.6 34 10.8 36 12.8
301b N/A 45 10.8 42 10.6 42 12.8
60Ib N/A 46 1.4 46 10.9 42 13.5
LSD o5 N Rate NS 0.4 2 NS NS 0.4
01b P,0s/A 45 11.2 44 10.8 39 135
301b P,0s/A 46 11.0 44 10.7 45 129
LSD o5 P Rate NS NS NS NS 3 0.4
Undercutting Blade 48 11.8 47 10.9 44 134
Chisel Plow 46 10.4 43 10.6 41 13.2
Surface 46 1.1 42 108 42 12.9
LSD o5 Method 2 0.5 3 NS NS NS
LSD o5 Treatment 3 0.5 5 NS 6 1.0

N-SERVE, the latter gave superior yield
performance at two of the three loca-
tions harvested. The fourth location
(Dickinson county) exhibited the same
trend but was lost to a late season hail-
storm after plant tissue analyses had
been collected.

Results of these investigations have
been relatively consistent despite varia-
tion in soil available phosphorus con-
tent. This, as well as other data shown
in Table 3, suggests a possible yield ad-
vantage of simultaneous, deep N-P
placement for wheat, which needs more
study for verification.

These results raise two questions:

1. Is this apparent P response im-
provement due simply to deep place-
ment in more moist soil, enhancing P
availability, as many have suggested?

2. Is there an actual chemical effect
caused by the close association of high
concentration of PO7 and NH,?

WE NOW SUBMIT the effects which
we observed earlier were due not only
to the deeper position in moist soil but
also to a possible change in phosphorus
chemistry produced by high concentra-
tions of ammonium nitrogen in the phos-
phorus retention zone.

This particular point or theory is not
new. Other researchers in the United
States and Canada have reported am-
monium effects on phosphorus absorp-
tion for the last 20 years. But this tech-
nique does have certain unique features
in that the ammonium concentrations in
the phosphorus retention zone are much
higher than would be achieved if am-
monium phosphate had been placed in a
restricted band in the soil.

We further submit that evidence of
ammonium modification of phosphorus
chemistry exists from the effects of
N-SERVE which were noted.

Delaying nitrification and thus main-
taining nitrogen in the ammoniacal form
for an extended period would tend to ac-
centuate changes in phosphorus soil
chemistry, changes which we think are
substantiated by the increased plant ab-
sorption of phosphorus.

We have not conducted recent re-
search in this area with row crops, al-
though earlier research did involve grain
sorghum as a test crop. Where responses
to nitrogen and phosphorus were re-
corded, blade or chisel applications of
nitrogen and phosphorus as ammonia-
APP combinations were superior to
broadcast applications of UAN-APP
combinations, shown in Table 4. End

*Dr. L. S. Murphy is now Great Plains Director of the Potash & Phosphate Institute.
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Table 4. Comparative performance of tillage implement applications of Nitrogen and Phosphorus for Grain Sorghum. Kansas—USA.

North Central Exp. Field Brown County—1972 Brown County—1973 Brown County—1974
Treatments Yield, 9 Grain Leaf’ Yield, % Grain Leaf Yield, Leaf Yield, Leaf

Ib/A Protein %M %P Ib/A Protein %N %P [b/A %N %P Ib/A %N %P

Control (0-N, 0-P) 6046 10.6 289 036 6270 6.5 228 027 2744 166 020 1736 269 031
60 1b N/A 5999 10.9 3.00 038 6699 B.O 273 031 3640 204 021 2856 283 029
120 1b N/A 5729 113 304 038 6456 8.5 288 032 4592 250 025 3197 297 0.29
LSD ,s N Rate NS 0.3 NS NS NS 03 008 001 224 011 o.m 235 009 NS
01bP,0;/A 5645 111 301 038 6540 82 282 031 4144 230 022 3030 291 029
30 1b P,05 /A 65083 111 304 038 6615 83 280 031 4144 225 D24 3046 290 029
LSD .5 P Rate NS NS NS NS NS NS NS NS NS NS  0.01 NS NS NS
Undercutting Blade 5626 112 308 038 65494 80 276 031 4368 232 024 3180 290 027
Chisel Plow G004 114 310 038 6494 8.7 285 031 4144 244 024 3550 308 029
Surface 5934 108 288 037 G746 8.1 281 031 3864 206 022 2380 273 0.3
LSD o5 Methed NS 0.3 003 NS NS 0.3 NS NS 24 014 001 291 012 NS

L3D o5 Treaiment NS 0.7 020 NS NS 06 008 o001 672 038 003 5T 021 NS

'"Plants sampled at heading, youngest fully-emerged leaf.
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Residual Fertilizer
P BENEFITS
Wheat & Oilseed

Production

E. D. SPRATT

Agriculture Canada
Brandon, Manitoba

MOST CHERNOZEMIC SOILS of
the Canadian prairies are considered
marginally deficient in phosphorus.

In the past 25 years, about 240 million
tons of grain have been exported from
Western Canada, removing about 1 mil-
lion tons of P from these prairie soils.
Only half of this loss was replaced by
fertilizer P.

In recent years, sales of fertilizer P
have risen to about 120,000 tons per
year. But this replaces only the P ex-
ported in grain each year, leaving the
soils in their deficient state.

Agriculturists are thinking about “soil
building” By applying extra large
amounts of fertilizer P to increase soil
reserves. This can be done by increasing
the rate of annual applications or by ap-
plying very large amounts of P occa-
sionally.

RESEARCH AT THREE Agricul-
ture Canada stations has shown how
residual fertilizer P benefits wheat.

Starting in 1945, an experiment at In-
dian Head, Saskatchewan, tested various
rates of monoammonium phosphate
(MAP) and barnyard manure (BYM) ap-
plied in a 3-year crop rotation.




Over the years, MAP and BYM appli-
cations increased yields progressively,
shown in Figure 1. Apparently, the ac-
cumulated residual P complemented the
indigenous and freshly applied P to
further enhance yields.

The sodium bicarbonate extractable
P levels in soils receiving O, 44.8 and
112 MPA were 11, 13 and 22 ppm re-
spectively in 1964 and 8, 13 and 18 ppm
in 1977. This means the moderate MAP
rate was still maintaining fertility status
of the soil but the higher rate gave bet-
ter yields.

WHEAT AND FLAX rotated over 8
years used P quite efficiently from large
applications of P fertilizer at Brandon.
For example, 21% was recovered from
the 100 kg P/ha broadcast in 1966,
while 22.5% was recovered from 10 kg
P/ha applied with the seed annually.

The recoveries from the 200 and 400
kg P/ha broadcast applications were 15
and 9% , respectively, but the benefits of
the residual P were by no means ex-
hausted over the 8 years of cropping.

Over 8 years, annual applications of
20 kg P/ha to wheat gave about the
same yields as 100 kg P/ha applied once,
the averages being 2370 and 2450 kg/ha
of grain respectively, shown in Figure 2.
Without P fertilizer, wheat averaged
1717 kg/ha. With adequate P, wheat
yields increased 50%.

Broadcast P also benefited flax. With-
out P, flax averaged 970 kg/ha. With
adequate P, flax yield increased to 1185
kg/ha.

Wheat removed 11.2 kg P/ha/yr and
flax removed 7 kg P/ha/yr from the 100
kg/ha of P broadcast treatment.

THE HIGHEST UPTAKE of P for
wheat was 14.8 kg/ha/yr from the 400
kg P/ha broadcast treatment. Uptake of
P from the soil without added fertilizer
P was about 4.5 kg P/ha/yr, shown in
Figure 3. As the plant took up P, avail-
able P in the soil declined, as measured
by the NaHCO, soil test.

The large applications of P initially
increased available P to high levels—

Wheat-Wheat-Fallow Rotation
1945-1972, Indian Head

3-Yr. Sliding Ave. One Treatment Every
3 ¥Yrs. For Wheat After Fallow:
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1962 63 64 65 66 67 68 69 70 71 72

NoMap 1.8 23 23 25 22 1.7 16 19 23 21 2.0
NoBYM 1.9 26 26 28 26 2.0 19 22 29 27 27
Check Yields (Tons/Ha) 1962-72

MAP — Monoammonium phosphate (21% P)

BYM — Barnyard manure (rotted; applied moist)

Figure 1. The effect of repeated applications of
monoammonium phosphate (MAP) and barn-
yard manure (BYM) within a three-year wheat-
wheat fallow rotation, from 1945-72, on the
yield of wheat after fallow.
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Figure 2. The effect of single
amounts of fertilizer P broadcast
once in 1966 and P applied an-
nually at planting with the seed
on yield of wheat grain, averaged
over 8 years.
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Alternative Wheat & Flax
Avg. of 2 Manitoba Soils
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Figure 3. The effect of single broadcast
applications of P in 1966 on the accu-
mulative uptake of P by wheat and flax
grown alternately from 1967 to 1974.
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Figure 4. The effect of single
applications of P in 1966 on the
NaHCO, extractable P levels in
the soils while being cropped al-
ternately with wheat and flax
from 1967 to 1973.
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that is, 100 kg/ha of P increased avail-
able P by 50 ppm. There was a rapid de-
cline within the first year, and then avail-
able P decreased by about 5 to 8 ppm
per year shown in Figure 4.

Phosphate fertilizers usually benefit
crops when the soil test falls below 15
ppm and is definitely needed (and eco-
nomical) when the soil tests are below
10 ppm. So, an application of 100 kg
P/ha kept these soils adequately sup-
plied with available P for about 5 years.

It appears from the rate of decline of
available P, in Figure 4, that 400 kg
P/ha would supply enough available P
for optimal yields for about 20 years,

IN THESE CALCIUM saturated
soils, the fertilizer P changes rather rap-
idly to dicalcium phosphate dihydrate
and then slowly converts to octacalcium
phosphate. These forms contribute to the
steady release of plant available P over
time.

When NaHCO, extractable P levels in
Manitoba soils are below 15 ppm, the
most efficient method of applying ferti-
lizer P is with or near the seed.

But no more than 200 kg/ha of mixed
fertilizer can be placed with the seed of
cereals (less if it contains some urea) and
no more than 7 kg N/ha plus 9 kg P/ha
can be placed near the seed of flax or
rapeseed.

So more farmers are considering
broadcasting and incorporating the com-
plete NPKS fertilizers needed. Labor
is saved, discount prices can be negoti-
ated and sowing time is decreased.

When broadcasting, higher P rates are
needed to get equivalent yield responses
to those possible with near seed place-
ment. But the residual P remains valu-
able.

FROM THE RESEARCH reported
here, farmers are proceeding with con-
fidence to build the P reserves of their
deficient soils. They may add extra P
annually or occasionally broadcast larger
amounts knowing that residual fertilizer
P adds significantly to wheat and oilseed
production. The End




PHOSPHORUS & POTASSIUM

Increase Quality
Reduce Diseases

OF SOYBEANS

HOUSTON CAMPER, GEORGE JONES, and J. A. LUTZ, JR.
Virginia Polytechnic Institute and State University

MUCH MONEY is lost on soybeans
each year because of poor seed quality
and diseases.

Experiments conducted the last sev-
eral years at VPI & SU Research Sta-
tions at Warsaw and Orange show an
adequate, balanced soil fertility program
can reduce the incidence of soybean dis-
ease and increase seed quality.

EASTERN VIRGINIA RESEARCH
STATION, WARSAW:

One-time applications (1969 of P,O;
and K,O were applied to a Sassafras
sandy loam soil testing 124 (VH) in
P,0; and 59 (L) in K,O.

Table 1 shows pod and stem blight
and purple stain quite severe in 1971 on
plots that did not receive the 1969 ferti-
lizer application.

Potash (K,0O) application reduced pod
and stem blight over 90 percent and
purple stain more than 40 percent.

The effects of phosphate (P,O;) on
this high P testing soil were not as dra-
matic as K,O, but there was a general
tendency for less disease.

The greatest reduction for both dis-
eases in 1971 and 1972 occurred when
a combination of P,0O; and K,O had
been applied, shown in Table 1.

Purple stain was more severe in the
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top third of the plant when P,0; and
K,O were omitted, shown in Table 2.
When 400 Ib/A of P,O; and K,O had
been applied, purple stain was reduced
in the top portion of the plant, with
K,O having the greater effect. K,O had
only a slight effect on reducing the inci-
dence of purple stain in the bottom two-
thirds of the plant.

Best results came when both P,O; and
K.,0 had been applied, shown in Table 2.

PIEDMONT RESEARCH STATION,
ORANGE:

Two experiments were conducted on a
Davidson clay loam soil. Annual appli-
cations of the treatments were applied to
soybeans over a five-year period (1972-
1976). The treatments, five-year average
yields, and the 1976 soil test levels for
the two experiments are shown in
Table 3.

Visual quality ratings were made in
1976 and the percent of sound seed




(both by number and by weight) were
determined. The results for the two ex-
periments are shown in Table 4.

A visual rating of the soybeans indi-
cated K,O was having a big effect on
quality. A much higher number of dis-

colored and shriveled seeds were ob-
served at low K,O levels. This observa-
tion was much less noticeable with P,O;
treatments,

A measurement of the percent of
sound seed by number and weight con-
firmed the visual observations. The per-
cent of sound seed in both experiments
increased with K,O applications and was
the highest at the high K,O rate.

P,O; had less dramatic effect on quali-

ty. But in Experiment One P,0; showed
a trend toward improved sound seed.

In Experiment One, the highest P,O;
and K.,O rate produced highest number
and weight of seed, 80 percent.

We were interested in how fertiliza-
tion might affect germination. Soybeans
from selected common treatments in the
two experiments were combined and a
germination test was conducted.

Table 5 shows 62% germination with
no phosphorus or potassium application.
P.,O; application alone increased germi-
nation to 70% and K.O alone increased
germination to 85%. Germination was
highest (95% ) when both P,O; and K.,O
were applied. The End




Double Cropped Soybeans
And Wheat Work

TOM McCUTCHEN
Superintendent, Milan Field Station
Milan, Tennessee

DOUBLE CROPPED soybeans and
wheat may give West Tennessee farmers
a chance to increase land efficiency and
farm profits and help reduce erosion.

Six years of work at the Milan Field
Station show this. The trials began in
1971 with Dare soybeans planted into
wheat stubble with an Allis-Chalmers
(A.C.) no-till planter.

Wheat yielded about 40 to 45 bu/A
under the doublecrop system, but soy-
beans yielded 7 to 23% less than the
station’s average soybean yield, except
in 1971 and 72 when the beans pro-
duced 14 to 16% better than station
average. Table 1 shows this.

Dare soybeans were planted in 40-
inch rows at 70 Ibs seed per acre in 1971,
30-inch rows at 60 Ibs seed per acre in
1972, In 1973 thru 76, 20-inch row spac-
ing was used to plant either Dare or
Essex soybeans.

Table 2 shows 20-inch rows averaging
5 bushels more per acre than 40-inch
rows. These plots were planted in wheat
stubble with the A.C. planter. Essex va-
riety yielded more than other varieties
at the 20-inch row spacing.

All double cropped soybeans were
planted right after combining the wheat,
usually the same day. Over the six years,
planting dates ranged from June 14 to
June 21.

Year in and out, soybeans planted on
land that grew cotton the year before
outyielded soybeans following soybeans.
This is due, of course, to cotton soils be-
ing more productive and usually more
fertile. Table 3 shows how the preceding
crop influenced soybean yields.
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AERIAL SEEDING SOYBEANS in-
to standing wheat about a month before
combining the wheat may succeed if cer-
tain steps are taken and some problems
avoided. For many years, wheat has
been successfully aerial seeded into
standing soybeans at leaf shed.

We aerial seeded Essex soybeans at
Milan about a month before normal
wheat harvests, May 12-16, following a
good rain of about 1 inch. Moisture is
very important to aerial seeding soy-
beans. Our best results have come from
a 3-bushel seeding rate.

Aerial seeding doesn’t work when
weeds are a serious problem, especially
if Johnsongrass, bermudagrass or other
perennial grasses are present. Annual
grasses reduce yields because control
practices are not fully developed for
this seeding method. Cockleburs do not
hinder this system because they can be
controlled.

Aerial seeding was simulated in 1975
by broadcasting Essex soybeans into
wheat at 2 bu/A on May 27. The wheat
yielded 52 bu/A on June 16, the soy-
beans 32.6 bu/A on October 22. Essex
double cropped on 20-inch rows planted
June 18 and harvested October 22 pro-
duced 43.3 bu/A.

The 1975 aerial seeded stand was
sparse. So in 1976, the seeding rate was
increased to 3 bushels. After being aerial
secded on a 12-acre field in standing
wheat on May 10, Essex soybeans
yielded 46 bu/A. Airplane seeding at
Milan cost $1/bu plus $1.50/A. In 1976
double cropped Essex, planted June 14-
21, yielded 27 bu/A.




So, the aerial seeded Essex yielded 19
bu/A more than the no-till planted. The

Tahle 1. Double cropped soybean yields, 1971-1976
SOYBEAN Yield.

carlier planting in moist soil helps in- Station'  Double  Difference
crease aerial sceded yields. Farmers are  Year Average Crop Bushels  Percent
often delayed to mid-July for planting 1971 31 3% +5  +16
of soybeans following wheat harvests. 1972 21 24 +3 +14

g i - 1973 44 LA -3 -1
. 'Il;able 4 com‘prlrcs aerial see(}lng of 1974 2 28 _% 18
soybeans and grain sorghum to conven 1975 37 30 —7 —19
tional systems and double cropping in  1g7g 35 27 —8 —23
1976. The first planting single crop soy-  ~“average 34 31 =% = =0

beans were lost to the weather but were
replanted on June 14. The aerial seeded
soybeans did well, but not the grain
sorghum. Double cropped grain sorghum
produced well, but not when aerial
seeded.

In 1977, soybeans aerial seeded April

'STATION AVERAGE—Average soybean yield from all su';-
beans grown on station—research plots, production fields,
etc.

Table 2. Soyhean varieties and row spacings for double-
cropping, 3-yr. average (1974-1976).

3 3 Row Spacing

26 were lost to dry weather. Soil mois- Variety a0 inch 20inch  Difference
ture was excellent, but dry weather per- - = —— /A
sisted and the seedlings died. Pickett 71 22 27 +5

Two more bushels seeded by plane I‘E!ss:x gg g; +g
also died. Poor seed quality may have or +
been a factor in loss of the first seeding. E:rr:est ;? gg +g
Weeds invaded and the plots were aban-  ———— - Mﬁage_'_is' =

doned.

The 1977 results from aerial sceding
show what weather change can do. In-
stead of outyielding conventional plant-

Table 3. Double cropped soybean yields follow-
ing cotton or soybeans the preceding

ing systems, the crop was lost. It also year.

shows the need for high quality seed, —— Soyheans

good soil moisture, and quick weed con-  Year Cotton Bu/A

trol in this planting system. 1972 32 18
Farmers in Tennessee, north Missis- 1975 40 25

sippi, and west Kentucky can increase Average 36 2

land use efficiency, reduce erosion, and
make more money with double cropping.
Work at Milan found double cropping
of wheat and soybeans to be a good sys-
tem, with soybean yield losses well be-
low those reported from other areas.
Acrial seeding of the soybeans into

standing wheat moves the planting date
of the soybeans to the recommended
time for best yields but is very risky.
This system produced good vyields in
1976 at Milan. The End

Table 4. Yields of soybeans and grain sorghum seeded in conventional and
double-crop systems. 1976.

Cropping  Planting Planting ~ Yield, Bu/A
System Date ~ Method ~ Soybeans Grain Sorghum
Single May 21 Conventional 26.7 113.9
Double May 12 Aerial? 38.7 422
Double June 14 A.C. Planter? 35.6 89.5
Double June 14 Conventional® 26.9 97.7

"Rain and poor stand eliminated the first planting of this treatment. Replanted on Jung 14,

2Seeded during or after wheat crop. Conventional planting included disking in wheat straw
then planting.

31976 Station Average Yield, Soybeans, was 35 bu/A.
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