


THE WHITE HOUSE
WASHINGTON
April 3, 1985

| send war m wishes and congratul ationsto you, the members and
of the Potash & Phosphate I nstitute, as you celebrate the golden anniver-
sary of the Institute.

Thisis a good time to recognize the vital rolethat the Institute per-
formsin building cooperation among farmers, businesses and the scien-
tists and personnel of our great network of land-grant colleges and state
experiment stations.

The Ingtitute's 50 year s of dedicated support of agricultural research
have helped this Nation achieve a productivity second to none. It has
trained leaders in farming and every associated field.

| commend you for your cooperation with agronomists around the
world, and for carrying the generosity and friendliness of America abroad.

May you continued success i n cooperation with thosewho work
to feed expanding populations while conserving the earth's precious
agricultural resources.
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50 Years to MEY

By R.E. Wagner

TIME OF time to recognize PPI's 50years of service
to world agriculture. We especially salute our member companies who have faith-
fully supported this Institute, a abitless, and only
in recent years.

More than anything this steadfast support generated bythe pride andthe
confidence ofmember companies initsinstitute has made it possible to staff with
outstanding people and toretain them. Theopportunity to cooperate with univer-
sity and government personnel and with industry representatives agreat strength.

The insistence of member companies on scientific credibility and ona quality
staff that gives credence to credibility and tomeaningful and highly accepted mar-
ketdevelopment programs has notwavered. These philosophies and policies mapped
the route tothe reputation PPl enjoys andcherishes today. Deserving and protect-
ing that cherished position aretomorrow's challenges.

Throughout its 50 years PPl has geared its programs tothe needs of supporting

industries, consistent with what was the farmer and feeding people. The
organization has been responsive tothose needs asthey have changed.

PPI's 50 years bracket the kinds ofchanges in North American agriculture that
earned its position astheenvy ofthe world. And, now, changes that present special
challenges. Let's look atjust a few.

¢ In 1935, onein5o0fthe U.S. population wasonthe farm. Today, only onein

40, less than39%.

¢« In 1940, one U.S.farmer fed people; today, 78.

¢ In 1940, one U.S.farmer fed 0.4 of a person abroad; today,26.

e From 1910 to 1940corn yields increased 2%; since 1940,221%.

¢ Hybrid corn unleashed an impact on agriculture beginning inthe late
that isunequaled anytime in history.

¢ 70'swere known asthe decade that built exports and astrong market forU.S.
grains. . major step in moving U.S. agriculture from adomestic cocoon
to aglobal supplier.

e '80'shave seen decline inexports. ..new highs infarm debt. . .new highs in
government payments. . .new highs inconcerns for farmer survival.

Maximum Economic Yield
Real progressin meeting current andfuture challenges will behighly related to
MEY (maximum economic yield). . concept with low unit costs for farmers and
low food costs toconsumers, its great strength. Wherever it might be, maximizing
the economics of production and the conservation ofsoils should be the goal.

PPI's story from potash to MEY is an interesting one and has distinct chapters.
The Institute's first 42 years focused on potash. the Institute was created

Dr. Wagner is President the Potash & Phosphate Institute (PPI)andthe Foundation for Agronomic
Research (FAR), Atlanta, Georgia U.S.A.
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in phosphate consumption inthe U.S.exceeded that of potash bynearly a
2:1 ratio. . tons. PPI's and narrowed gap
through theyears and finally closed itin 1974. Consumption ofthe two remained
essentially the same for 3 years; then in 1977 potash pulled ahead forthe first time
in history. Inother countries, like Korea and Indonesia, PPI's entry into market de-
velopment programs also sparked a substantial increase in potash consumption.

These successes caught the attention the phosphate world, andin 1977 phos-
phate producers joined forces with potash companies tosupport research and edu-
cation programs on P;and because itwould become astronger total agronomic
program, itwould also help K.

The SystemsApproach
Thisstep marked thebeginning ofthe systems ormultidisciplinary approach for
PPI, which ledtothe implementation of MEY aswe know it today.

Tofoster the primarily through maximum yield research, andto pro-
vide avehicle through which abroad base ofproducers offarm inputs could lend
support, the Foundation for Agronomic Research (FAR) was created in 1980. Since

have been provided notjust by the potash and phosphate industries

but also by seed, nitrogen, sulfur, and chemical companies, and by
dealers.
More and industry recognizes that itsown products must relate to others

in a high yield system and perform well ifthey areto sell. The most effective way
to aresponse from any given input toensure that all other inputs inthe system
are adequate.

No longer can we beconcerned with asingle factor orasingle product in isola-
tion. Asyields increase, interactions among components the total system become
more significant. Thegoal istoseek outthe positive interactionsand to put them
into play.

Farm Policy
the U.S. contemplates itsfarm policy direction the years ahead, cost con-
tainment and amarket oriented farm economy are key. Cost containment notonly
terms ofgovernment costs butalso forfarmers iscentral to ex-
port market. A lower-cost product butstill ata level which gives efficient farmers
a respectable profit isastrong competitor inthe international market at minimal
cost tothe government.

With agriculture at a rocky crossroadsand with divergent opinions on which
road a healthy anindustry supported market development organi-
zation ofthe PPlkind hasa more crucial role than ever inthe history offarming.
PPI can best help bycontinuing itssharp focus on MEY agriculture.

International Emphasis

Initsearly history, the Institute's attention was given almost exclusively to North
American markets. That, too, has changed andwe aremoving even faster into the
international arena. Food needs are greatest inthedeveloping world. Itis here that
the North American can beofgreatest help. . here the major market
potential exists. Already, PPl and FAR support maximum yield research projects in
China, Peru, Ecuador, Brazil, Philippines and Indonesia. The potential for doubling
Pand Kconsumption inthe next 5years inChina and sharply increasing use of other
inputs makes this country an especially attractive target.

For The
It isfitting that this story betold inthis Golden Anniversary issue. . story
of PPI's in50years. .. it allcome together to provide the base

for the next 50. Others will fill in more ofthe details.*

Better Crops/Summer 1985 3



Contents

Congratulations from Ronald Reagan 1
: ‘ PPI's 50 Years to MEY 2
Editors: Don Armstrong, Bill Agerton, and RE W
Santford Martin = Wagner
Assistant Editor: Bushman ) ]
Circulation Mgr.: Barbara Martin The Board of Directors' View of 5
Potash & Phosphate Institute the Potash & Phosphate Institute
OFFICERS Douglas J. Bourne
Douglas J. Bourne, Houston, TX
Chairman of the Board Fifty Years of Progress 7
Ron R. Johnson, Tulsa, OK ; )
Vice Chairman of the Board J.Fielding Reed
R.E. Wagner, Atlanta, GA
President Agronomic Programs in
J.F. Reed, Athens, GA .
President-Retired North America for 50 Years
Werner L. Nelson, Lafayette, IN Werner L. Nelson
Senior Vice President
Kenneth M. Pretty, Toronto, Ont.
Senior Vice President Themes, Thrusts and Approaches
Charles P. Ellington, Atlanta, GA
Vice President Better Crops with Plant Food:
Naoble Usherwood, Atlanta, GA A Look Back from 1923-1985
Vice President A
Richard Roberts, Vice President SW. Martin and N.R. Usherwood
Eugene Dixc_)n, Asst. Treasurer
Regional Directors Articles into Chain Reaction
B.C. Darst, Stillwater, OK
David W. Dibb, Atlanta, GA .
K. Griffith, Great Falls, VA Memories From A Past Era
A.E. Ludwick, Davis, CA
Robert D. St. Paul, f .
LS. Murphy, Manhattan, KS Signed Off With Laughter
Harold F. Reetz, Jr., Monticello,
W.R. Thompson, Jr., Starkville, MS Special Themes by 20
G.W. Wallingford, Columbus, OH A ftat
; uthoritative Authors
Potash & Phosphate Institute of Canada,
Toronto, Ont.
Kenneth M. Pretty, President DeVEIOp_ment of PPI 2
J.D. Beaton, Cochrane, International Programs
Larry Sanders, Toronto, Ont. K.M. Pretty
*Associacao para Pesquisa da
Potassa e do Fosfato (Brazilian Assn. Advi c il Vi o
for Potash & Phosphate Research) visory Louncil View
Tsuioshi Piracicaba, Brazil of PPI's Role
*East & South East Asia Program Marty Thornton
H.R. von Uexkull, Singapore, Singapore
R. Perry Bosshart, Singapore, Singapore Uni : P |
- ; niversity Administrator's 25
*Kaii Kenkyu Kai (Potash Research Assn.) Vi ftgp|
M. Hasegawa, Tokyo, Japan Iew O
*Sadan Birbin Kali Yeun Koo Hwae El York, Jr.
(Assn. for Potash Research)
~ Sung Bae, Seoul, Korea TVANFDC View of the Role 2%
J0|n_t with Internauo_nal Potash and Contribution of PPI
Institute, Berne, Switzerland .
China Program John T. Shields
Stephen F. Dowdle, Hong Kong
| PPI's Planned Productive Influence 27
Vol. LXIX 1985 | r welr
Copyright 1985 by Potash & Phosphate Institute
BETTER CROPS (USPS 396850) is published quarterly by the Potash ili '
& Phosphate Institute. Subscription price is $5.00 per year or $1.25 The Fer.tlllzer IndUStry S 3
per copy. Second Class Postage Paid at Atlanta, GA. Postmaster: Send VIeWpOInt of PPI's Role
address changes to Potash & Phosphate Institute, 2801 Buford Hwy., .
N.E., Suite 401, Atlanta, GA 30329. Phone (404) 634-4274. W. Scott Tinsman
Members: Agrico Chemical Company +  Chevron Chemical Company  « Inc. - American Incorporated
« Conserv, Inc. « Duval Corporation < * Freeport Minerals Company < Great Salt Lake Minerals & Chemicals
Corporation ¢ International Minerals & Chemical Corporation Chemicals « Mississippi Chemical Corporation « Potash

Company of America *  Potash Company of Canada Limited +  Potash Corporation of Saskatchewan «  Texasgulf Inc.

Better Crops/Summer 1985



The Board of Directors View of
the Potash & Phosphate Ingtitute

By Douglas J. Bourne

THE FARMER, onwhatever land hetoils, isboth our supplier and our customer.
All of us depend on himforthe food and fiber vital to the explodingworld popula-
tion. I'nturn, he depends on us and our industry for his raw materials.

The farmer is a business venture subject not only to the vagaries of the weather,
but also to capricious regulation, as governments attempt to frustrate the laws of
the marketplace. How, then, can we help our embattlied customer and ourselves in
the bargain? We can help by giving him the keys to maximum economic crop
production.

M aximum economic productionisdetermined maximumyield research. This
research isthe driving theme of all of the Potash & Phosphate I nstitute (PPI)
through the Foundation for Agronomic Research (FAR).

Thereisno better organization than PPI to undertake thiscritical endeavor. PPI's
record for replicated, quality research has beenbuilding over the entirefifty (50) years
of its history. Itsprofessional representsthe highest quality and integrity of agro-
nomic science. This has beenbuilt slowly and carefully over the years. The loyalty,
dedication and performance of its members have been outstanding.

progress has been madein seeking and the facts about max-
imum yield. Thishas been donewith many crops under varying conditions of weather
and soil. Thisisanever ending task of constantly raising the target and constantly
accommodating new developments in nutrients, pesticides, equipment, etc.

However, knowing the isbut half the task. The facts shed
no light until they are communicated to our customer, the farm-
er. Communicated inaway that he, and sometimes his banker,
can believe without question and use with confidence to deter-
mine his maximum economic operation.

The PPl willingly and enthusiastically undertakes this mis-
sion. It has the wholehearted support of itsmember companies
and the contributors to FAR. Throughout PPI's history, this
splendid scientific organization has been evolvingtoward this
goal. It will never be satisfied with less. « Mr. Bourne
Mr. Bourneis Chairman and Chief Executive Officer (CEO) of Duval Corporation, and iscurrently serv-

ing a Chairman of the Boards of Directors of the Potash & Phosphate I nstitute (PPI) and the Founda:
tion for Agronomic Reseerch (FAR).
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By J. Fielding Reed

FIFTY YEARS AGO, the American
Potash I nstitute was launched on anim-
portant and unique experiment in
cooperation.

Thetimewas July The place was
Washington, D.C.inaroom about three
blocks from the White House. The man
speaking was Dr. J. W. Turrentine, first
President of the new Institute and a
chemist of considerable reputation. He
wasaworld authority on the production
and use of potash.

Upon this occasion he was not speak-
ingto ahall full of official scientists. He
was making a point to a group of 8

Institute's Board of Direc-
tors. They weretop-level from the
nation's major potash producers of that
day, realistic businessmen with the goal
of selling potash for a profit.

Dr. Turrentine's message was short and
to the point: "Gentlemen, potash use de-
pends on the recognition of its function
asaplant food, whichisagronomic, and
the ability of the farmer to buy his re-
quirement, which iseconomic. I nfact, the
agricultural usage of potash must bein-
creased only on abasisthat issound and
profitable to the farmer".

use depends on the
recognition of its function as a
plant food, which is  agronomic,
and the ability of the farmer to buy
his requirement,  which is econom-
ic. In fact, the agricultural usage of
potash must be increased only on
a basis that issound and profita-

ble to the

America's potash industry accepted his
philosophy and, through their Institute,
for 50 yearshas held to that concept: ap-
plying scientificintegrity to the wheels of
commercial enterprise.

Cooperation has beenthe key. Cooper-
ation with thousands of research scien-
tists, teachers, advisors, and other
members of official agriculture—with
salesmen, dealersand farmers at the grass
roots level with sincerity and
dedication to the truth.

Organization

The concept of ascientificinstitutein
the potash industry actually did not

Dr. Readis aformer President of the Institute. Since retiring from the positionin 1975, he has continued

to save as a Consultant.
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originate with the American Potash In-
stitute. For many yearsprior to 1935, most
of the potash used by American farmers
was imported from Europe. It was mar-
keted through an organization known as
N. V. Potash Export My, Inc. of Amster-
dam, Holland. The European potash
producers were strong believers in
research and educational programs. Dur-
ing the N.V. had created an Agricul-
tural and Scientific Bureau with
headquarters in New York City and
regional throughout the U.S. This
Bureau was staffed with competent
agronomists, and also boasted afine pub-
lications staff.

This group of scientists became the
nucleusof APl when the Institute was es-
tablished. The scientific program was
moved from New York to Washington,

The Institute shared abuilding with
the American Chemical Society until July

Better Crops/Summer 1985

1951. Atthat time, a homewas pur-
chased on Street and converted into
avery attractive officebuilding. This con-
tinued to be headquartersuntil 1968 when
that building was sold and the headquar-
ters moved to Atlanta, Georgia.

The European members|eft the Insti-
tute at the beginning of World War 1.
When production of potash began in
Canada in the most of these
producers joined the Institute. Since
American meant the United States to
much of the world, the Institute became
the Potash Institute of North America.
Later this was shortened to the Potash
Institute. (continued on next page)



In 1977, theintegration of phosphorus
into the Instituteinvolved afurther name
changeto the Potash & Phosphate I nsti-
tute (PPI). There was no change in em-
phasis, and the programs were actually
strengthened. | nreality, the Potash Insti-
tute had long been promoters of phos-
phorus. It was essential to the
development of markets for potash. The
two elements go hand in hand in a sound
fertility program. Thus, the objectives,
principles, and methods of approach of
the Potash Institute were retained and
simply enlarged in scope.

The creation of the Foundation for
AgronomicResearch (FAR) resulted
theinterest of several members of PPl in
an expanded research effort — over and
above that possible with PPI's budget.
The entire agricultural industry had a
tremendous stake and obligation in
promoting research to increase efficien-
cy of crop production and to discover the
placeof al inputs (such as fertilizer, seed,
chemicals, machinery, etc.) inprofitable
crop production.

PPl had the experience, expertise,
know-how, and staff to accomplish such
a task. So, to take advantage of the
resourcesof PPI, in1980 new
tion was created. FAR all segments
of the agricultural industries an oppor-
tunity to fulfill their responsibilities to
support research designed to increase
farm profits and to improvethewelfare
of their customers.

TheFoundationisin its infancy, but the
principle is sound. It remains for all of
agriculturally related industry to ac-
knowledge industry's responsibility in
such research and to assume that role.

Member Companies

The strength of the Instituteis derived
from the staunch support of its member
companies. WhenAP| wasestablished in
1935, the members were:

American Potash & Chemical Cor-
poration — producing from
brines in California

Potash Company of America—
mining at Carlsbad, N M

United States Potash Company —
mining at Carlsbad, N M

N.V. Potash Export My — represent-
ing the European producers

Later other Carlsbad producers joined
API asthey cameinto production. Dur-
ing the 1960's potash production began
in Canadaand also in Utah. Some of the
Canadian producers were already mem-
bers of APlI. Most of the new producers
in Canada and Utah joined.

When the phosphate producers
the Instituteand it became PPI, thiswas
reflected in many new members.

Special recognition should be accord-
ed to the one company that was a charter
member in 1935 and has remained a loy-
al member throughout the 50 yearsof the
Institute. That company isPotash Com-
pany of America.

Staff

The Institute has never wavered from
itsconviction that cooperationwith offi-
cial agricultural agencieswas and is the
sound approach.

The has alwaysbeen selected with
extreme care as to consist of those
whose training and experience enable
them to work closely with their counter-
partsin the universities, to assurethat in-
formation in matters is based on
scientific evidence and the farmers'
welfare.
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Dr. Turrentine Dr. Mann

In its 50-year history, the Institute has
had only four presidents:

Dr. J.W. Turrentine 1935-1948
Dr. Harvey B. Mann 1948-1963
Dr. J.Fielding Reed 1963-1975
Dr. Robert E. Wagner 1975

Each of these men, when appointed
president, had an outstanding reputation
and record of accomplishments, and each
remained as president until retirement.

From itsbeginning the Institute locat-
ed itstechnical staff inthe areas of fer-
tilizer use, usually at auniversity site. In
1935 they were in 16 locations through-
out the U.S. and Canada. This policy is
still followed. The present regional direc-
tors (12 in number) are men with ad-
vanced education and training whowork

Dr. Reed Dr. Wagner

closely with local agricultural leaders.

The International staff and program
areavery important part of the Institute's
history. This is another story and isdis-
cussed elsewhere in this issue.

The member companies have aways
been proud of the staff. Reflecting over
the 50-year history of the Institute, three
factors stand out:

(1) Theadherence to sound proven
principles.
Thecompetenceand reputation
of the staff.

The unwavering support of the
member companies.

These should carry the Institute
through another 50 years. -



Agronomic Programs in
North America for 50 Years

By Werner L. Nelson

THE INSTITUTE was founded with
the goal of increasing the use of K in
agriculture on a basis agronomically
sound and profitableto the farmer. The
Institute research and education pro-
grams along with effortsof others have
lefttheir mark onyieldsand fertilizer use.

Crop yield increases have been
phenomenal and there is much more to
come.

Highest U.S. Average YieldsPer Acre

Crop To 1935 To 1985
Corn (bu) 28 113
Wheat (bu) 16 39
Soybeans (bu) 17 32
Alfalfa (tons) 21 3.4
Cotton (Ib) 213 610
Peanuts (Ib) 627 2,918

N, and use increased sharp-
ly but the sharp upward climb stopped in
the late to early

Staff

The agronomic staff has been the key
to success. Members have been well
grounded in soil and crop sciences, in crop
production, and in the multidisciplinary
approach. They are located out in the
regions and have frequent contact with
extension, research, teaching, industry,
farmers and the media. While publica-
tions, research funds, and education tools
are all important, the key effect of the
staff isthrough this one-on-one contact
with people, to get on their team. Plant-
ing ideas and then waiting for germina-
tion, growth and fruition have been the
major course of action.

With arelatively small it has been
important that their bemagnified
through agricultural leaders. The staff
hasthe advantage of seeing many people,
projects and farmer and dedler efforts.
This provides for hybridization of ideas
to be passed along to the thought and ac-
tion leaders.

Major approaches over the years

To get the facts —through research

To show the facts — through demon-
strations

To tell the facts — through publica-
tions, visual aids, talks, exhibits, media

To sell the facts — through dedlers,
member companies, extension, diagnos-
tic approaches, fertilizer associations

To ga the facts — research

Funds have been provided over the
yearsto help defray the cost of conduct-
ing experiments and particularlyin the
early years, to support graduate students.
Equally important as the funding, have
been the ideas and physical assistance
given to the researchers by PPI staff.

« Diagnostic techniques. Much effort
wasgivento research on calibration
of soil testsand plant analysesin the

and This resulted in soil
test services being established dur-
ing thistimein every stateeast of the
Mississippi River plus other states.
Available K, as contrasted to total
supply of soil K, was studied. It was
pointed out that K release fromin-
soluble minerals by weathering was
too slowto provideacrop's require-
ment during the growing season.
Chemistsdevised "availability tests"

Dr. Nelson is Senior Vice Presdent of the Potash & Phosphate I nstitute.
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and calibrated them. Field, green-
house and laboratory studies were
involved. Dr. Roger Bray was fore-
most inthis early work. Dr. G. N.
Hoffer, first Midwest Manager for
the Institute, pioneered with corn
staik testsin 1923.

High yield corn experiments. Dr.
George Scarseth and his graduate
students at Purdue were instrumen-
tal in putting together better hybrids,
higher ratesof N, plant population,
phosphate and potash to produce
higher yields of corn in the

and Dr. George Hoffer and
H. L. Garrard, Institute Agron-
omists, were key parts of the effort.
The work spread to other states in-
cluding North CarolinawhereDr. B.
A. Krantz conducted experiments.
Average North Carolinacorn yield
went from 23 buin 1943to 35 buin
1949.

Fertilizer placement. Theanalysis of
fertilizer used at planting increased,

2-12-6 to
and 0-9-27,
and thisnecessitated more attention
to placement. Much work was done
on 2 x 2 placement, two inchesto the
side and two inches bel ow the seed,
in crops such as cotton, soybeans
and peanuts inthe South and corn
and vegetable crops i nthe Midwest
and East.

particularly in

Plowdown of 800 to 1000 Ib of
grades such as 10-10-10 for corn
started the trend to broadcast of
heavy ratesof mixed gradesand mu-
riate of potash. Rates of 200 to 300
Ib of muriate per acrebecame com-
mon for cornin the 1960's and

Potash needs of forage crops.
Through plant analyses it was
learned that forage crops removed
high amounts of K. Alfalfa was a
primetarget and F. E. Bear, New Jer-
sy, Richard Bradfield in New York
and C. J. Chapman inWisconsin

(continued on next page)



were key researchers. Boron, P, K
and lime levels were a part of the
studies. Plant analyses, nutrient ra-
tios and control of leafhopper were
important considerations.

Plant food utilization. Total uptake
of N, and in the above-
ground crop, harvested plus unhar-
vested, has been emphasized ever
since Whileitisnot anindica-
tion of the amount of fertilizer need-
ed, the figure calls attention to the
amount of nutrients taken up by
high yieldsand which must be sup-
plied by the soil, manure or fertiliz-
er. Thefirst chart on 20 crops came
outin with yieldssuch as corn
60 bu, soybeans 25 bu, wheat 30 bu
and alfalfa3tons. Charts were up-
dated over theyears. In 1979 M g and
S uptakes were added and three lev-
dsof yieldswere used: upto 250
bu, soybeans 80 bu, wheat 100 bu
and alfalfa 10 tons.

Interactions. In the'30's and the
of K in reducinglodging and
improving quality of grain crops
werereported by the Illinois Experi-
ment Station. The effects on reduc-
ing cottonwilt was demonstrated in
the South. The influence of K in
reducing stalk rot of corn and the im-
portance of balanced plant nutri-
tion, particularly with N, has been
a continued effort over the years.
IntheWs, and increas-
ing emphasis was placed on having
all crop productioninputs such as
variety, plant spacing, lime, cultural
practices and pesticides i n adequate
supply to get the most return from
N, P and K, labor, |and and machin-
ery inputs. This, of course, isdirect-
ly related to the multidisciplinary
approach.

Economics. The economics of
potash use has been considered from
1935 and top profits in the total
production system was an i mportant
part of thesellingjob. Later thiswas
broadened to theterm " top profit"
and then "maximum economic
yield" (MEY). The latter ispredict-

ed by rates of inputs inmaximum
yield research. Much remains to be
learned about the rates of inputs
needed to establish butitisan
excellent concept. Regardless of crop
pricesitisessentia that the farmers
aim for MEY. Thisgivesthe lowest
unit cost of production and the
highest profit (or least l10ss).

e Maximumyield research. In thelate
'"70's the need was recognized to es
tablish maximum yield levels for
given soils and climates. Multidis-
ciplinary research was intensified
and under irrigated conditionsyields
up to 338 bu of corn, 118 bu of soy-
beans and bu of wheat were ob-
tained. Tentonyieldsof alfalfawere
obtained unirrigated and 24 tons
with irrigation. A 241 bu/A 3-year
average of corn in Ontario (unir-
rigated) was obtained.

Funds spent for research have in-
creased markedly. I n 1970, the total
budgeted for research was only
$5,700. By 1975, the figure was
$25,000, and by 1980itincreased to
$250,000. In 1985, the combined
research budget for PPI, FAR, and
the special Chinaprogramisover $1
million. Research is done by state
and federal workersand, hence, the
results have their blessing.

e Fellowships. Up to about 1970,
research funds were widely used to
support graduate students. This
training of futureleaders has been
an essential part of agronomic
progress. Many of the people now in
leadership and prominent positions
were once potash fellows. | n recent
years grants have been made direct-
ly to selected top-notch graduate stu-
dents with no duties required.

To show the facts
demonstrations

"Seeingisbelieving." Farmers liketo sse
what happens on their farm or intheir
area. Demonstration of the effect of K
wasused heavily in the early yearsandin
the period 1935-1945 the Institute com-
piled a record of 31,560 demonstration
years. | nthissameperiodinthe Southit
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MY CROP?

ferMf

TOO WET ?

was estimated that demonstrations were
inspected by 363,000 people. In recent
years demonstrations have not been used
as extensively but they still have a place
in revealing superior crop production
practices, either singly or as a package.
Demonstrations can be used to show the
benefits of established practices or the
need for further experimental work.

Largetonnages of potash have been do-
nated to extension, research, teachers,
SCS, VA and other agricultural agen-
cies. Details of the demonstrations are the
responsibility of the state and federal
workers and, thus, the results obtained
bear the official stamp of the agencies
they represent.

To tel the facts —
visuals, talks, exhibits, media

Thehallmark of Institute releases has
been simplicity, directness and amessage
tailored for the audience. The releases
have been based on scientific papers,
which contain facts on how the research
wasdone, detailed results and interpreta-
tion. Farmers, industry, research and
extensiondl appreciate presen-
tations from which facts can readily be
grasped.

There have been a number of
stones of Institute publicity.

Publications

Better Crops. A periodical made up of
short, educational pieces or reports on
research, largely by official agriculture,
was started in by theNV Potash Ex-
Better Crops/Summer 1985
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port My. Thisis sent widely to official
agriculture, industry and other thought
leaders. Reprintsof articles have been dis-
tributed by the thousands.

Newdetterswerefirst made up of short
news items and evolvedto atopic basis.
Thefirst one on atopic basiswas on soil
testing in 1956. A series of special topic
publications called Agro-K nowledge be-

in 1977.

Newsé Viewsstartedin the Each
is prepared by the regional directors on
key issues of interest to industry and
others.

Folder son appropriate subjects of use
to industry and farmers have been pre-
pared by Institutestaff. Series on plant
food uptake and economics are examples.
Hundreds of thousands of these have
beendistributed.

Wall charts. Educational charts have
been popular, starting with Plant Food
Utilization, Corn Starvation Symptoms,
Cotton Rust |Is Potash Starvation, and
Potash Starved L egumes. Sincethen Soy-
beans Get Hungry T, Fall-Winter Fer-
tilization, and Crops Take Up Nutrients
in All Seasons have been released.

Books

"Potash Deficiency Symptoms" Eck-
stein, Bruno and Turrentine. 1937.

"Hunger Signs in Crops" ASA and
NFA. 1940.

"Diagnostic Techniques for Soils and
crops.” 1948.

"The Role of Potassium in Agricul-
ture." 1968.

"Potassiumin Agriculture."ASA 1985.

(continued on next page)
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Root studies

The effectsof fertility and lime on ex-
tent of root growth in corn, soybeans,
wheat and alfalfawere shown dramatical-
lyinthe and W s throughH. L. Gar-
rard's root washing technique. Cover
photos and articles appeared in Better
Crops and elsewhere.

Visual aids

Color film was developed for wide-
spread use in the and this tool
opened up a new field for showing crop
responses and nutrient deficiency.

Movies. Twenty-one movies were
produced inthe first 25 years — shown
to someb5 million people. Themost nota-
ble was the Plant Speaks Seriesin 1944
covering soil depletion and K deficiency
symptoms, soil testing, plant tissue test-
ing and leaf analysis. New Soils Old,
Growing and Potas-
siumin Soilsand Plantswere key movies.

Slidesets. Colored dides provide an ex-
cellent record of crop development and
each agronomist is equipped with a
camera. H. L. Garrard was an outstand-
ing agronomic photographer and hepi-
oneered the practice of furnishing slides
to cooperators, media and industry. The
first attempt to put key dides into a st
along with ascriptto tell an educational
story was in 1956 with "Successful

Can Grow It." Thiswas the

first of aseries of slidesaetsending up with
some 30 setsin 1985.

Talks

The Institute staff members often ap-
pear as speakersin crop production meet-
ings. Seldomis there such ameetingwhen
an Institute representative is not on the
program. Thekey to success has been ob-
jectivity, talks tailored for the audience,
recent information and good visuals.

Exhibits
Displays which tell the story of Insti-
tute approaches are acenter of attention
at various types of meetings. Examples
are:
Do your crops havehidden hunger?
1958.
Wheat's wrong with my crop? 1960
Visual aids sell fertility — 1963
Research and education. PPI and
FAR - 1982.

Media

Farmers read farm magazines and
newspapersand dealersread trade publi-
cations. Articles by staff, personal con-
tacts, suggestions and news releases have
helped to get thisimportant group on our
team. Second, third and even fourth gen-
eration use of Instituteinformationis ob-
tained. A sympathetic pressis essential.

To sl the through leaders
and the diagnostic approach

With only 15 staff covering North
Americait has been essential that their
efforts be magnified. This is done
through personal contacts and training
aidsto be used with and by the leadersin
their own educational programs. Two key
examples are the manuals. Some 32,000
of the Soil Fertility Manual and 8,000 of
the Maximum Economic Yield M anual
have been sold. These come complete
with slide setsand havebeen widely used
in dealer training meetings and for farm-
€r groups.

Diagnostic approach. One of theim-
portant activities of Institute staff has
beento get out inthe with research,
extension and industry co-workersto ob-
serve and study what might be limiting
yield so that it could be even higher. This
demandsthat all phases of crop produc-
tion be considered. In 1962-3 at the
Brownstown Soil Experiment Field, I1-
linois, a series of workshops was held
separately for extension, research, seed
corn agronomists, fertilizer industry
agronomists, and farm managers. Tools
werethe Hoffer soil profile sampler, tis-
sue tests, pH tests, history forms and
checklists.

Resear ch roundtables and wor kshops.
A major function of the Instituteisto be
instrumental i nbringing people together
to exchangeideas. Research roundtables
were started in earnest in and have
evolved into maximum yield workshops.

Member companies. Personal contact
with the salesmen is essential. In 1957
meetings with potash salesmen were ini-
tiated to keep them abreast of agronom-
ic developments and fertilizer use trends.
Institute staff members supply publicity
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materialsand appear at member compa-
ny saes meetings. Recently meetings have
been heldfor member company and FAR
donors every two years and the entire
domestic staff appears on the program.
Statistics on sales have been issued
since 1937 and since 1983 similar infor-
mation has been prepared for

Fertilizer associations. State and
provincial associations provide a plat-
form for industry and official agriculture
to get together to discuss common
problems and solutions. The Institute
staff has served in organizations, as
officers, in planning and on programs.
Too, the staff servesin many capacities
for organizations such as NFSA, and
AFGC and state forage councils.

The was instrumental i nstarting
extension-industry agronomist soil fertil-
ity workshopsin the Midwest in 1971, the
Southin 1973,the East in 1977, the Great
Plains in 1980 and Ontario in 1984.

What doesthe Institute mean
to the farmer?

In the final analysisthe big questionis
what research and education activities
contribute to crop yields and farmer
profits. The Institute has endeavored to
unlock the secrets of what first K, and
then startingin 1977, P and K do incrop
production. Therelationwith other crop
production inputsand on profitshas been
and isbeing emphasized. The purposein
thefuturewill beto continually search for
those practices which will increase crop
yield — to find the next limiting factor.
This iswhat maximumyield research is
all about.

By definition maximum
yield (top profit per acre) is the point
closest to maximum yield where the
highest possible net return is achieved.

Increased effort by research and educa
tional agencieswill berequiredto identi-
fy thoseinputs and ratesof inputs which
will continueto increase cropyield. The
farmer must striveto grow cropsfor alow-
er cost of production per unit so that he
can better compete. The Institute has
much to contribute.

If not now, when? | f not us, who? -«

Better Crops/Summer 1985

Themes, Thrusts
and Approaches

1935 Demongtrations to show the need
AdequateK important in keeping corn
conductive tissues (pipelines) open
Profits

1940 Diagnostic techniquesto identify needs
Plant food utilization
Fertilizer placement for efficiency and
safety

1941 Hunger Sgnsin crops

1943 Potassium need maps

1945 Soil aeration and compaction

1947 Do your crops have hidden hunger?

1952 Root studiesto ssewhat is under our feet

1955 Soail fertility diagnostic score card

1956 Safe and efficient fertilizer placement

1960 What's your next limiting factor?
What's wrongwith my crop?
Changedble letter sgns

1963 Visua ads sl fertility
Moisture and fertility

1964 Plan for full feed
Fight hidden hunger with chemistry

1965 Facts point to fall-winter fertilization
More N means more K-NK  balance

1966 Fight diseesewith plant nutrients

1968 L ook back to plan ahead — adiagnos-
tic approach to top corn yields
A quantity of quality

1969 P and K add muscleto N

1974 High P and K soils

1975 Agro economics

1976 Fertility fights crop dress
Key factors affecting crop regponseto K

1977 Interactions and the multidisciplinary
approach

1978 Maximum yield research for maximum
economicyieds

1979 Multiple cropping and fertilization
Key factors affecting crop responseto P

1980 Fertilizer increesss energy efficiency
Maximum yield farmer clubs

1982 Conservation tillage and fertilization
MEY sysgems — how they work for
water use efficiency

1983 Maximum economic yield sytems—
how they work for conservation

1984 The diagnostic approach intensified
High yields — a deterrent to erosion
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Better Crops with Plant Food'.
A Look Back from 1923-1985

By Santford W. Martin and Noble R. Usherwood

WHEN THE NEWLY FORMED
American Potash Institute acquired
Better Crops with Plant Food magazine
in 1935, the magazine was about to
celebrate its 12th birthday. It was first
published in September, by the Bet-
ter Crops Publishing Corporation of New
York City, asubsidiary of the Potash Im-
porting Corporation of America. It was
known as the pocket book of agriculture.

SHOWN at left is the cover of the first issue
of Better Crops, September 1923. At right
above is the cover of the first combined issue
of Better Crops with Plant Food.

In when the German and French
potash interests merged, the two
Crops, founded in

1923, and Plant Food, founded in
1926 one, published by the
Agricultural and ScientificBureau of N.
V. Potash My of Amsterdam, Holland.

From September, through June,
1927, the magazinewas a4 VA x7 inch
format. The July, 1927, issuewas the first

inch format. It has remained that Sze
for well over a half century now —and is
still known & the pocket book of
agriculture.

In Jduly, the new Institute's maga-
zine stated an editorial policy the journal
hascarefully practiced for ahalf century:

"Thepolicy of Better Crops with Plant
Food isto stimulateinterestinall factors
pertainingto more crop produc-
tion and to give accurateinformation on
such subjects. In developing more effi-
cient agriculture, we believe one of the
most important factorsis sound research
and experimental work.

"It is our policy, therefore, to support
all groupsand agenciesdoing such work,
especially the State Agricultural Experi-
ment Stations and Collegesand the U.S.
Department of Agriculture.

THE FIRST issue of Better Crops with Plant
Food published by the American Potash Insti-
tute, Inc. was July-August 1935.

"We believe such research work is of
greatest value when translated into more
efficient production and better living on
the farm. Agriculture should be put on
abusinessbasis. The farmerisentitled to
a larger share of the consumer's dollar.
Onesureway of gettingitisto cut the cost
of production.

Mr. Martin has sarved as an Editor for the I nstitute since 1957. Dr. Usherwood isVice President for Mem-
ber Servicesand Communications, Potash & Phosphate Institute.
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"Consequently we heartily support the
work of the agricultural extension forces
and the county agricultural agencies
working to that end. Especially do you
want all the facts, not selected facts. Itis
avital policy of Better Crops with Plant
Food to publish all the facts.

"And you want thesefacts presented by
authoritiesinan easy-to-read and attrac-
tive form. To combine a soundness of
purpose with brightness of treatment is
one of our aims. This magazine is your
forum."

Hundreds of Articles, Authors, Crops

And that's exactly what Better Crops
has been forum for official agricul-
ture. Under the Institute's 50 years of
management, this magazine has featured
morethan 2,800 articles written by more
than 1,270 authors. Many authors con-
tributed more than once, some up to a
dozen or more articles.

BC authors have come from 6 major
categories over the years. (1) USDA
leadership, (2) Experiment Station sci-
entists, (3) Extension Service specialists,
(4) SCS technicians, (5) Extension and
USDA editors, (6) scientists and spe-
cialists with private enterprise.

But more than crops have been fea-
tured. People, ideas, trends, statistics
(agronomic and economic), reviews,
editorials, human interest columns, and
jokes have all been popular features.

A Profound Lovefor Truth

The Better was

best described inan issuejust 18 months
after the Institute was founded:

"A scientist is not necessarily some
mystical being who 'talks big words' on
some subject. Rather, ascien-
tist is one of millions who does good
things well and seeksto do them better.

"A scientist isany person who observes
accurately and checkscontinuously both
his observations and his means of obser-
vation. He endeavors to improve his
knowledge of hisvocation, or avocation,
or aught elseto which he gives attention,
by planning and executing true experi-
mentsin which all conditions are the same
and under hiscontrol, except the one con-
dition whose appearance will yield the
unknown answer to be determined by the
experiment.

"He respects both the theoretical and
thepractical. He seeksto distinguish facts
from opinions. Yet he knowsthat whereas
factsare beyond change or compromise,
the perception of them may be inaccurate,
the interpretation of them is often
ephemeral and, in any event, subject to
change. He aimsto express his knowledge
in quantitative or at least definite terms.
He knows that all truth agrees.

"Thus, the true scientist not only pos-
seses accurate knowledge, but he holds
a mental attitude of open-mindedness
and modesty, of progress and improve-
ment, and of profound lovefor truth." e

Articles Into Chain Reaction

Out of morethan 2,800 articlesfeatured in Better Crops over the past half century,

approximately 1,150 have been converted into reprint-folders

the foldersin

afew instances produced first and then runin BC. One of the most popular groups

has been the plant food uptake series.

¢ Know Plant Food Content of Crops. A milestone classic

produced in March,

1940, by the late J.D. Romaine. It featured the pounds of nitrogen (N), phosphate

and potash
major crops.

contained intotal plant with good per-acreyields of 20

From thisapproach grew the Institute's widely requested Plant Food Uptake series

of individual folderson corn, soybeans,

wheat, and sorghum plusthe popu-

lar PFU wallet booklet. Total distribution of these PFU items after their appear-
ance in Better Crops has been more than 2 million copies to date.

Better Crops/Summer 1985
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Memories a Pag

INADDITION toitsregular agronomic articlesonthe development and manage-
ment of all kinds of crops on all kinds of soilsunder all kinds of conditions, Better
Crops featured some interesting briefs over the years. Some examples from the
mid-1930's to the mid-1950's give a hew perspective on a past era.

and the spirit of our men and women,
it was the food which came from the
great farming areas of thiscountry that

* A soil testing train onthe B& O railroad
ran the western sideto the eastern
sideof Indianain the During the

2 weeks tour, nearly 1,300 farmers
registered for lectures and 950 fertility
tests and 1,500 lime tests were made.
Many soils showed great need, as
recommendations were given by the
Purdue scientists.

The spring dust stormsof the mid-30's
became what one author called "an
almost annual affair." Writing a piece
called "Controlling Soil Erosion in
Northern States,"” the Cornell author
saidthework of thewind is"more spec-
tacular than that of water, yet the lat-
ter is highly destructive”

<« A point to ponder appeared
in BC just after America's victory in
WorldWarll. Itsaid,"If the 1934-35-36
dry weather cycle (of the awful dust
storms) had been delayed another 10
years, to occur during the war, we and
our allies would have found it very
if not impossible, to have won

the war."

« Theimpact of wartimeon agriculture
was seen like thisin 1946: "One of the
amazing is that American
farmers are today producing a third
mor e productsfor market than they did
beforethewar. And they have been do-
ingitwith fewer workersand very
little increase inland used.”

e Secretary of Navy James Forrestal
saluted Americanfarmersthiswayin
the October, 1946, Better Crops:

"In September, 1945, the Japanese
surrendered. | regard it assignificant
that they surrendered duringthe har-
vest month, for, no lessthan the guns
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brought us victory."

The importance of food for the war
and any other time was perhaps best
summed up in one sentence by Dr.
George R. Minot, Harvard School of
Medicine, speaking in a 1948 Better
Crops:

"Initiative, progress, success, and the
happiness of a people tend to go hand
in hand with an abundance of food and
a good diet."

Soil Mining or Soil Building? The ques-
tion adwaysseemsfreshto each genera-
tion. Wisconsin's brilliant communi-
cator, the late C.J. Chapman, warned
in Better Crops in 1937:

"Wisconsin farmsarelosing fertility
at an alarmingrate. The average Wis-
consindairy farmislosing phosphorus
and potash at arate equal to 1ton of

superphosphate and at least 1 ton
of muriate of potash each year."

Soil and plow meant more than

Washington. In the late 1930's, BC
described the big plow Daniel Webster

created a century 12 feet

long from tips of handles to tip of

beam.. a 15-inchwide share...

designedtoturn afurrow 12 to 14inches
deep.. 8 oxento pullit.

A firm believer indeeptillage, Web-
ster said, "When | have hold of my big
plow.. abrush covered pasture and
hear the roots crack, see the stumps go
under the furrow out of sight, and ob-
serve the clean, mellow surface of the
land, | feel more enthusiasm than
comesfrom my encounters in publiclife
in Washington."
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* Thesize of an acre? A nacreisan acre. maintaining itself without man.”

Nope. It'smore than that, accordingto : : .
a 1937 Better Crops. The sizeof an acre g:%h-'rrﬁorﬁf J%?;érs?)fn, tvr;gs gg'rtaecd
depen_dson the man Wh.o WorkS|_t. The tical farmer. So said Better  Crops
yardstick of an acre is what it will almost 50 years ago. He knew theim-
produce. And what it will produge is portance of soil conservation.
governed by the man who farmsit.
« A question as new as this morning's
sun. Should the use of commercial fer-
tilizersbeincludedin plans for soil con-
servation? The founder of the U.S. Soil
Conservation Service, Hugh Ham-
mond Bennett, answered this question
45 years ago inBetter Crops this way:
"Asaresult of research by this agen-

« A profitable partnership. Federal Ex-
tension Director M.L. Wilson saidina
1941 Better "ltis no exaggera
tion to say the partnership of the county
agent and country newspaper editor has
within the past 30 yearsbrought about
arevolution of farming methods."

* What doesa do? The Selective ¢y, itis now generally recognized that
Service Boards wanted to know as they soil fertility isone of the first essentials
drafted young men for the Korean War. of effective soil conservation..

And Better Crops featured the Labor found that the use of commercial fer-
Department's version of the farmer's tilizers in a corn, small grain, clover-
choresthat went to those draft boards grass rotation resulted in a marked
of 1951. decrease in soil loss from erosion.”

« Corn needsman asmuch asman needs The first patent issued by the United
corn. One year after the Institute was Statesgovernment was for the produc-
founded, Better Crops reported stu- tion of potash or pearl-ash, as it was
dentsof geneticsin USDA called maize, called in 1790, from wood ashes, Bet-
or Indian corn, "the most completely ter Crops reported almost 3 decades
domesticated grain, quiteincapable of

Sgned Off With Laughter...

For many years, Better Crops included pageof caledWHINNIES —avery
popular feature. Of interest to this 50th PPl Anniversary issueare the kinds of jokes
that appeared a half century ago:

Afarmer visited hisson's college. Watching students in achemistry class, he was
told they were looking for a universal  solvent.
"What's asked the farmer.
liquid that will dissolve anything" he was told.
"That's agreat idea" agreed thefarmer. "When you find it, what you gonna
keep it in?"

Lifeguard (with girl inarms): "Sr, | have just resuscitated your daughter.”
Father: "Then, by gad, you'll marry her."

A school teacher, trying toimpress her class with the destructive effect of alcohal,
procured two earth worms, one of which she dropped inabottle of alcohol and the
other into a bottle of water.

Next day the worm in alcohol was dead. The one in water was still  alive.

"Now, children," said primly, what happened here. What  you think
alcohol does to a man?"

Slence and deep thought set in. At last one youngster said, "Well, he wouldn't
have worms, that's for sure"
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FERTILIZER PLACEMENT, 1957.
As rates and analyses of fertilizersfor
crops are increased, proper placement
becomes more and more vital.

HIDDEN HUNGER, 1958. External
hunger signs may disappear while the
crop doesnot have enough nutrientsto
tap itstop potential.

FOREST FERTILIZATION, 1958.
Many specialized situations showed fer-
tilizer needed and profitably so.

GROW GOOD LAWN,
1959. General principlesbooklet. How
to determine lime and fertilizer needs.
Nine stepsto a good lawn.

YOU CANGROW A GOOD GAR-
DEN, 1959. General principlesbook-
let, on making shrubs more hardy
through menu for home
vegetable garden.. &
route to colorful landscape..

ing and fertilizing shade, ornamental,
and fruit trees.

LIMITING FACTORS in CROP
PRODUCTION, 1960. Looking at fac-
tors affecting crop production

physical traits, nutrients, variety or

* ORCHARD

Spoecial Themeshby A

In July, 1957, Better Crops introduced
specials between 1957 and 1984. These
by authoritiesinthe subject field. More
havebeen distributed as booklets over and

hybrid, insects, water, weeds, plant dis-
eases, and corn stands— how to use and
control them for maximum yields.

« FORAGE FERTILIZATION PAYS,

1960. Featuring forages from all over
the nation. Profit potential from
properly fertilized forages.

FERTILIZATION
PAYS, 1961. Importance of fer-

kind at right timein
right placein right amounts — for more
plus better quality peaches, apples,
citrus, cherries, etc.

*« PLANT TESTING, 1962 and FIGHT

HIDDEN HUNGER with CHEMIS-
TRY, 1964. Twoissueson plant and soil
testing as good research and education-
al toolsto help farmersask the soil, the
leaf, and the plant for their crop's
nutrient needs and the road to maxi-
mum economic yields.
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*Two POTASSIUM for AGRICUIr
TURE gpecials, 1973 & 1980. Updating
booklet first issued in 1956, revised
twice in 1960's. How and where K
produced. How K worksin plant func-
tions and uptake.. cropyieldsand
drought resistance.. fertilizer place-
ment and starter.. fixation, crop
maturity, diseaseresistance, and quali-

Authors

its first special issue that would lead to 19

have featured major explored
ban 800,000 copies of these special issues
abovethe magazine's regular circulation.

MOISTURE and FERTILITY, 1963.

Fertilization may increase root explo-
ration of the soil, using water to higher
tensions and greater depths, helping
crops produce more per inch of water.

« USE N-K TEAMWORK, 19665.
Documented how high N use wasin-
creasing potash needs of crops.

* ISYOUR CROP GO? FIGHT DIS-
EASE, 1966. | naday when plant dis-
ea=s cost the American farmer an
estimated $3 billion a year, scientists
were reporting nutrients help reduce
diseases.

« BUILD CROP WITH
K, 1968. Documents potash effect on
quality of 14 crops improving
health of soybeans and feed value of
corn grain toimproving taste of canned
peaches, plumpness of rice, strength of
cotton, extra cut of alfalfa, etc.
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ty. ..in economic returns.

*« PHOSPHORUS for
TURE, 1978. Thisissue and the 1980
potassium special approached the sub-
ject of their respective nutrientsin simi-
lar styles.

e STEPPING UPTHE YIELD LAD-
DER, 1979. Looks at how vital maxi-
mum economic yields are to modern
farmer. Some 20 reports show impor-
tance of interactions in today's farm-
ing. . just balanced nutrition...
but total system.. insect-
diseasecontrol, population, tillage, etc.

« THE DIAGNOSTIC APPROACH,
1984. Discusseshow to become acom-
plete diagnostician. . visual
symptoms can indicate plant dis-
orders. .. howtointerpret soil testsand
make recommendations from

how to use plant analysis. -
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By K.M. Pretty

FOR THE FIRST QUARTER CENTURY of its existence the American Potash
Institute (now PPI) concentrated itsresearch and education programsin North Ameri-
ca. Rapid expansion in potash productionin Canadaduring the made it abun-
dantly clear that new international programs were needed if markets for potash
fertilizers were to expand in a reasonable time span.

Programswereinitiated in anumber of countriesincluding Australia, Brazil, Central
and NorthernLatin America, Southeast Asia, Japan and South Korea, in coopera-
tion with the International Potash Institute.

Fertilizer use inmany of these countries was characterized by low demand for all
nutrients, and inadequate research to establish the most appropriate rates of appli-
cation. Similarly, cropyieldswerevery low so that many soilscould supply
K to support these low yield levels.

The research and education were aimed at gettingthe first pound or kilo-
gram of K used inregions where it was unknown, or to establish the need for greater
amountswhen combined with improved production practices. With the factsin place
through research, thisinformation could be packaged inaform useful to extension
workers, the fertilizer industry, and the ultimate beneficiary — the farmer.

The Green Revolution of the provided a new focusfor programinten-
sification. Higher yielding varieties were more responsive to the use of inputs, espe-
cially nitrogen. The increased use of N, and greater crop removal of soil nutrients
by higher crop yields, accentuated P and K deficiencies. The "package of practices"
concept s0 ardently promoted by national and international organizations in that
era can be interpreted as a forerunner of the Maximum Economic Yield (MEY)
philosophy that is now prevalent in both developed and developing countries.

PPI'sinternational programshave assisted i nthe development and adaptation of
technol ogies appropriate to each country or region, as well asto smallholders produc-
ing food crops and commercial, export crop sectors. Sinceitsinception 25 years ago,
PPI has supported the worldwide program of fertilizer trials and demonstrations
carried out under the FAO Fertilizer Programme, with technical and financial as
sistance from the fertilizer industry.

It has frequently been stressed that fertilizer need does not equal demand. No-
where isthis more evident than i n devel oping countries. The benefits of N fertiliza-
tion are quickly apparent to farmers so that demand for this nutrient far outstrips

Dr. Pretty is Senior Vice President, International Programs, of the Potash & Phosphate Institute (PPI).

22 Better Crops/Summer 1985



theuse of P and K. PPI has encouraged the establishment of long-term experiments
to examine the most appropriate nutrient balance for sustained production.

With sharply higher N usein many developing countries, better varieties, and other
improved production technologies, itisapparent that the use of P, K, secondary and
micronutrients must likewiseincreaseif the momentum of higher yieldsisto be main-
tained. Imbalanced nutrient use threatens futureproduction gains in a number of
countries, including China, where the existing ratio is approximately
1.0:0.27:0.05.

TheFuture
PPl has expanded itsinternational programming significantly inthe past severa
years, and even greater expansions are contemplated in the near future.

Although programshavebeen carried out in Chinaand Southeast Asiafor several
years, these were given further support by the addition of one agronomist for each
region in 1985. New programs are under consideration for NorthernLatin America
and South Asia. The North American-based staff involved inthe implementation
and coordination of international activitiesis also being strengthened in 1985.

Support for Maximum Yield Research (M YR) and the establishment of MEY crop-
ping systems are inthe forefront of these new and expanded programs. Similarly,
educational activities such as publicationsin local languages, audiovisual aids, semi-
nars, conferences and workshops play key roles i nmoving new technologies into prac-
ticeas quickly as possible, and keeping agricultural leadersup to dateonthe potential
for increased crop output. The personal services provided by PPl agronomists in put-
ting new research intoplace, in monitoring the progressof thisresearch, and
in disseminating results to agriculture departments, the fertilizer industry, and ulti-
mately the farmer form the backbone of all programs.

Although the most obvious beneficiariesof expanded fertilizer use are the producers
of basic materials, fertilizers can rightfully be called instruments of rural develop-
ment. Asyieldsincrease, employment iscreated in thetransportation, storage, distri-
bution and marketing chains, both for the surplus commoditiesto be sold by farmers
and inthe supply of inputs. Through taxation, government revenues are improved
for investments in a host of projects for economic and social development intheir
countries.

Asrural and urban incomes are increased through greater economic activity, diets
also change. Usually this takesthe form of a greater demand for animal and plant
protein, and more variety in all foods. Data show that developing countries which
haveincreased their agricultural and economic activity at the fastest ratesin the past
one or two decades have likewise expanded agricultural imports much more than
the least developed countries.

M ost forecaster sagree that devel oping countrieswill use anincreasing proportion
of all fertilizersbetween now and 2000. I tisunlikely, however, that the targets estab-
lished by such international bodies as FAO can be met without massive effortsto
remove the many agronomic, economic, social and institutional constraints to fer-
tilizer use that exist in many countries.

Many of these constraints must be tackled by governments themselves, assisted
by anumber of international agencies. For itspart, PPl will continueto focus atten-
tion onthe two of theseconstraints — agronomic factorswhich limit cropyields
and the efficient and effective use of fertilizers, and the economic benefitsto be de-
rived from a balanced plant nutrition program in diverse soil and climatic en-
vironments. <
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Foreword

PPI'SINVOLVEMENT isbroad. It reachesvarious aspects of leader -
ship in agriculture, including research, extension, teaching, industry,
government, farm manager s and bankers, administrators, and, through
all of these, thefarmer.

This section includes comments from recognized leaders in some of
these areas, reflecting their views of PPI's role over theyearsand in the
future. -

Advisory Council View of PPI'sRole
By Marty Thornton

PPI'SFIFTIETH ANNIVERSARY warrantsathorough view of the contribu-
tions, research and education that have become commonplace with many progres-
sve fertilizer dealers, growers, lenders, extension personnel, farm managers and
consultants.

Upon reflecting to the 1930'swhen PPI was founded, one immediately thinks of
the" Depression” daysand " troubled times' on the farmsof America. Wedon't know
what the attitude of the PPl founderswasin those early years, but it seems evident
from the success that it must have been one of 1) innovation, 2) optimism and 3)
deter mination duringatime when pessimism waswidespread. M ajor achievements
have been advanced to agricultureby concentrating on the efforts of research and
education. Examplesof PPI effortsareeasily seen inthe farm media. In the United
States, 300 bushel corn and 100 bushel soybeans have been achieved several times
directly through PPl sponsored maximum yield research. On theinter national
cultural barriersin Asia and South America have been bridged and peoplein those
countries areincreasing production levels and improving their diets.

Emphasisin the'80son combining the" economics’ with maximum yield research
have once again positioned PPI correctly at just the right timeto assist " financially
stretched” farmers. MEY research is focusing on profitability of the farming enter-
prisesat atime when growers must havethat infor mationto insuresurvival in years
to come.

| s;e PPI as" conservatively creative' ; solid and stable yet innovative and progres-
dve ThePPI leader ship and staff have selected and coor dinated outstanding resear ch
efforts which are pointing toward future accomplishments.
These current efforts arebuilding on the " solid fifty" years of

achievements.

The PPI staff is motivating and challenging: 1) themselves,
2) growers, 3) agricultural lenders, 4) fertilizer dealers, 5) exten-
sion personnel and 6) farm manager s and consultants with both
technical and fundamental agronomicinformation. They arepre-
pared to weather the economic storms of the eighties and nine-
tiesjust likethosethey handled so at PPI'sformation
in the thirties and forties. «

Mr. Thornton isVice President and Senior Farm Manager, Peoples Bank of Illinois. He
is 1985 Chairman of the PPI Advisory Council.
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Univer gty View of PPI

By E X York,Jr.

| AM DELIGHTED tojoinin this Golden Anniversary celebration of the Potash
& Phosphate Institute. This Institute and its predecessor organization, the Ameri-
can Potash I nstitute, have made most significant contributionsto the advancement
of agriculturein North Americaand, increasingly, in other parts of the world.

The Institute is unique among industry related organizations. It has never been
a"blind" advocate of the products of the industry from which it derives its support.
Instead the I nstitute has consistently supported the development and advocated the
application of atotal "package" of research-proven farm practices which could be
expected to give the highest economic returns to the farmer.

In thisregard, the Institute has had objectives very similar to those of U.S. land-
grant universities and official research and extension organizations in other coun-
tries. These official bodies have been supportive of Institute programs as the
Institute has supported the programs of these research and education institutions
through research grants, graduate fellowships, and related efforts.

The Insgtitute has had a significant impact upon the lives of many professional
agriculturalists, including my own. A Potash I nstitute fellowship made possible my
Ph.D. level training and contributed to alifelonginterest i nthe potassium nutrition
of plants. While on the staff of the Institute, my involvementin a survey of global
agricultural problems and potentials stimulated my interest in theissue of world hunger
and has resulted in my devoting the latter phases of my professional career to this
subject. | am deeply grateful for the contributionswhich the Institute has made to
the development and enrichment of my own professional life.

In looking to the future, it is obvious that the Institute has a great opportunity
to make meaningful contributionsto the solution of the enormous and tragic problems
of world hunger. Itisestimated that 40,000 people worldwide awake each morning
to die of hunger and related causesthat day. Current food shortages along with the
unrelenting growth in population pose a continuing challenge to agricultural sys
tems worldwide to increase productivity and output.

Nobel Laureate Norman Borlaugrecently said: "Without doubt, the single most
important factorlimiting crop yieldson aworldwide basisissoil infertility." Fertiliz-
er use indeveloping countries is still very low by developed country standards. Sig-
nificant progress in dealing with the problem of world hunger will demand the
use only of substantially more fertilizer of an array of other improved
technologies, including better crop varieties, pesticides, and im-
proved cultural practices.

Theconcept of maximum economic yieldsthrough the appli-
cation of such a package of improved productionpractices — as
advocated by the Institute great hope not only for ad-
dressing the problems of hungry people worldwide but also for
improving the plight of resource-poor farmers throughout the
Third World. This suggeststhat never inits 50-year history has
the Institutehad agreater challenge and opportunity for service
than it now has. ¢ Dr. York

Dr. York is Chairman, Board for International Food and Agricultural Development, and Chancellor Emeri-
tus, State University Sysem of Florida.
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TVA-NFDC View of the Role
and Contribution of PPI

By John T. Shields

ONBEHALF OF ALL my colleaguesat TVA's National Fertilizer Development
Center, | am delighted to join in wishing PPl a Happy Golden Anniversary! You
deserve our Best Wishes because you are a partner in and actively contributing to
American agriculture. You are a strong force in supporting world food and fiber
production.

This broad statement is not made lightly.

M odern agricultureis more than farmers. I tismore than support industries, more
than universities, more than government. Itis, and must be, asynergistic system, em-
bracing all and callingupon all for appropriate contributions.

PPI is an effective part of this synergism, creating and contributing and com-
plementing.

At age 50, you are almost as old as TVA. We were birthed 52 years ago. During
most of our organizational lifetimes, we have worked together. This has been espe-
cially true in the past two decades.

Over time, our organizations have developed closer relationships and better un-
derstanding of each other'sgoals. Thejoint Research Commiittee has provid-
ed an excellent forum for communication. Channels for talking and sharing are
critical.

I, and several other members of our staff, have served on your Advisory Council.
This has provided us another opportunity to gain a better understanding and ap-
preciation of your interestsand to haveinputin developing that interest for the benefit
of agriculture.

PPI's contributions to agriculture are too numerous to mention here. However,
| thinkitisimportant to emphasizethat through cooperative effortswith PPI, | be-
lieve Federal expenditures for research and development have been wisely used and
cost effective.

Why? Because PP1 is committed to bridging gaps between research laboratories
and operations. Thisacceleratesthe acceptanceof proven or promising prac-
tices. It also helps to weed out the less promising and marginal technologies.

Therefore you emphasize we do— research that is practical for the farmer.
You are concerned that fertilizer be a "good buy" and that it be used wisely.
| predict abright futurefor PPI. | sensethat you have every intention of continu-
ing to pursue proven techniques and that benefit agricul -
ture as well as exploring new promising concepts.

Your Foundation for Agronomic Research (FAR) isjust one
example of a new impetus innovative waysto support the kinds
of research that areneeded by farmers inarapidly changing en-
vironment.

| believe that PPl and TV A have forged a partnership in
progress that will continue to generate innovative research and
technologies for American agriculture for yearsto come. We at

Mr. Shields the NFDC are proud of this relationship.

Mr. Shidds is Manager, TVA National Fertilizer Development Center.
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Planned Productive I nfluence
By L.F. Welch

THETHREE LETTERS PPI remindus of more than Potash, Phosphate,
and Institute. The letters also remind us of the Professional Perceptionsand Insights
that PPI'sstaff has encouraged in many growers, scientists, and agribusiness personnel.

Progressive Performance | ndefinitely

Those who are even vaguely familiar with the contributions of PPl have a degp
appreciation fortheir role duringtheir first 50 years. The support of the Potash and
Phosphate Industries and the leadership provided fromboth within and outside PPI
has resulted in a strong organization. The Institute is now in a Position to Provide
Innumerabl e contributions during the second 50 years.

Plant Productivity Increased

The wealth of all agriculture begins with plant growth. PPI's purpose has been
focused around Plant Productivity Increases, and Plant Performance has I ndisputably
been greatly increased during the past 50 years.

Producer Profits Improved

PPI has forcefully emphasized that increased production isavital part
of previous successesincrop production. The future economic well-being of producers
will surely be closely tied to future advancesin crop production efficiency. PPl has
vividly proclaimed, through both oral and written presentations, that production ef-

islargely dependent on crop yields per unit land area. Increased production
efficiency translates into lower unit cost of production. And lower unit production
cost is closely aligned with grower profits.
Permanent Partnership Important

Any one sdlect group isnot likely to provide adequate sol utions to problems faced
by future agriculture. PPl staff isinfluential. Their persistence and patience have
helped identify subject areasthat haverequired further investigation. Through their
broad regional, national, and international involvement they have fostered close
cooperation among research investigators concerned with soil and crop management.

Pursuing Positive Interactions

PPI recognized the importance of taking advantage of the positive interactions
that often occur among plant growth factors. Whilethey may first acknowledge that
high and profitablecrop yieldsare impossible with low fertility, they have also zealously
promoted management practicesthat provide other favorable growth factors. These
positive interactions exhibited by crops allow returns from inputs to be more fully
expressed. M any growers and researcherstoday are managing better their fields and
plots because PPI has sounded the virtues of good overall soil and crop management.

Pertinent Publications Illuminate

Theprintedwordis ahallmark of PPI. Through their numerouspublications aimed
at growers, industry, and researchers, PPl has effectively summarized and spread
valuable principles, concepts, and practices. Slide sets, wall posters, and pamphlets
haveprovided eesy amplification conceptsimportant to crop
production. Such materials are always well prepared and effec-
tively convey the intended message.

Platinum Philosophy Infused
The servicesprovided to agriculture, and thusto the whol e of
society, are as valuable as a precious metal isto the jeweler or
to an industrial process. PPl has often served as acatalyst that
caused other good reactions to occur; much the same as the
catalyst platinum. As an eye witness for 30 years, | feel honored
to be able to testify to the significant contributions of PPI.« "  Dr. Welch

Dr. Wech is Professor of Soil Fertility, Department of Agronomy, University of Illinois.
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The Fertilizer Industry's
Viewpoint of PPI's Role

By W. Scott Tinsman

IT ISFORTUITOUS that PPI is celebrating its 50th anniversary and renewing
its commitment of service to world agriculture at this extremely critical moment in
our country's agricultural history.

The future structure, viability, and extent of our domestic fertilizer industry will
rest to alarge extent on the directionour nation's leaders pursue. The key to the suc-
cessful strategy is the ability of the crop production system to define the methods
needed to reach maxi mum economic yields (MEY), the speed and clarity to which
those methods are promulgated and finally the ability of the farmer to implement
MEY practices.

Development of proper, complete fertilizer recommendations, and timing and
placement of the fertilizer applications are a very important part of this task. The
public sector, through its academic and extension research could not, and cannot,
accomplish thistask without assistance from the fertilizer companies of the private
sector. Individual initiativesby fertilizer companies, though helpful in developing
limited objectives, are susceptible to duplication, omission, and waste of valuable
research dollars. Many small fertilizer producers and retail dealerslack the adequate
expertise and resources to conduct research.

PPI and itsrecent the Foundation for Agronomic Research (FAR), have
represented a most efficient and effectiveway for the fertilizer industry to support
acoordinated agronomic research program. Because of the tremendous number of
interactions between all the factors i n producing top yields, development of MEY
demands research that includes many disciplines.

Resear ch that languishes after the work iscompleted is usdessto the fertilizer in-
dustry and the farmer. PPI has played acrucial roleindisseminating research results
to the fertilizer industry and the farm. Through its publications such as Better  Crops,
Agro-Knowledge and News & Views, complex research work and papers are trans-
formedinto useful informationwhich can be further promulgated through the agricul -
tural community. I naddition, commercial results by farmers utilizing the newest

fertilizer products and techniques are collected and published
in PPl publications, thus encouraging others to use them.

The United States is blessed with the weather and soil to be
acompetitiveand reliable provider of vital food to the non-self-
sufficient countries. But this can only be accomplished by help-
ing the farmers reach Thetotal fertilizer industry is indebt-
ed to PPI forits past effortsand so it will be inthe future.

The future of the domestic fertilizer industry rests with the
degree of PPI's and others' research efforts, and with thefarm-
Mr. Tinsman er's success. ¢

Mr. Tinsman is co-owner of Twin-State Engineering & Chemical Company, Davenport, lowa.
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The Role of PPl as |t Rdatesto the Teacher

By Darrell A. Miller

"ONE PICTURE isworth athousand words" have heard this old Chinese
proverb so many times, but itis so very true. One could insert Potash & Phosphate
Institute (PPI) into this proverb and it would still be very true. Over the years PPI
and the agronomic teacher/researcher have been close friends. I n fact, the logo on
the front of Better Crops and all of their instructional material carries the wording

and together with PPI, which has been their theme over the years.
PPI has supported both research and the dissemination of its findings. The teachers
are very fortunate to have an institute which provides educational material of ex-
tremely high quality incontent, workmanship, accuracy, and timeliness of material
to name a few. PPI istruly afriend of the teacher.

Visual Aids
Teachersmust help students fix a concept intheir minds so they can recall it. The
visual aids prepared by and provided by PPI have the quality to gain atten-

tion plus arouseinterest. Agronomy teachers have taken advantage of thisfor many
years by using visual aids to complement and reinforcetheir thoughts and words.

TeachersRole
It has been said that the teacher who fears he might be replaced by some teaching
machine or device deservesto be replaced. It'sthe role of an excellent teacher to use
all devices to maintaininterest, generateinterest and insure that a student retains as
much as possible. | do not s the teacher disappearing from the academic scene.

Visiting Lecturers
How many times have you wanted to have a knowledgeable individual visit class
to present a new concept or summarize ageneral areaof research inavery efficient
manner? Many agriculturists have taken advantage of PPI's visiting lecturers pro-
gram as it relates to fertility and general production agriculture.

Scholar ship

PPI has always promoted excellence. Over the years PPl has promoted and fund-
ed excellence in research and now promotes and fundsagraduate student fellowship
program. The graduate student isdirectly involved in research soit wasvery appropriate
for PPI to develop and fund a graduate student fellowship that is directly related
to research and the training or teaching of individuals. The fellowship program has
enriched our courses by giving more graduate students the op-
portunity to conduct research to bring to our classes and bring
new blood into the teaching profession.

Thanks To PPI
Many agronomy courses have been enriched via PPI, their
visual aids, teaching aids, visiting lecturers and fellowship pro-
gram. The Agronomy, crops and soils, teachers as well as Hor-
ticulture, Instructors, Extension, and |nternational
personnel oweabigThank You to PPI fortheir past assistance
and futuresupport inteaching and educating our students. < Dr. Miller

Dr. Miller is Professor of Plant Breeding and Genetics, University of Illinois.
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PPl asthe Fourth Dimenson:
Univerdty Adminigrator's Viewpoint

By S.E. Younts

LAND-GRANT UNIVERSITIES and colleges the United States evolved through
a series of federal acts designed to make educational resources of such institutions
availableto the populationat large. Although the focusof theseuniversitiesand col-
legesisas comprehensive as the many disciplinesfound onthe campuses, the primary
thrust began around agriculture and continues to be true today.

Thefirstlegislativemandate called for the teaching of principlesto increase agricul-
tural production. I nafew short years, it was discovered that information pools were
shallow with class notes thin and dog-eared, and the second legislative mandate,
research, was issued. New facts started coming, but an educational idea designed
to reach the masseswas short of the mark. The clever notionto extend agricultural
education beyond the campus gate was fashioned intothe third mandate, extension.

What has occurred in agricultural productioninthe United Statesis a great tes-
timonial to the educational programs of instruction, research and extension of land-
grant institutions. The story isunmatched anywhere elseinthe world, and our na-
tion's supremacy infood production tracesits origin to the land-grant movement.

But, there is moreto the story of an agriculture. Thereisthe " fourth dimen-
sion,"” one which did not come from legislative action but rather fromagricultural
industry itself. Born out of therealization that industry should sharetheresponsibil-
ity for agricultural education and research along with the land-grant universities, the
potash industry later to bejoined with the phosphateindustry, created what isknown
today as the Potash & Phosphate Institute (PPI). This organization has played and
continuesto play aunique and importantrolein hel ping farmersproduce high
bleyields.

What has madethis"fourth dimension” so and durable for ahalf century
is quite simple. It has been a matter of practical, consistent programs of education
and research shaped by a staff of talented, experienced scientists and editors who
can work effectively with both university and industry personnel. PPl has placed
research grants judiciously with university researchers who are constantly seeking
new ways to increase yields, and PPl scientists have always been successful en-
trepreneurs of high-yield ideas as they move among educators and industry groups
from place to place.

No central theme describesthe PPl program, but if one were to
beidentified, it would be" raisingtheleve of thinking about what
can be accomplished through better research techniques and im-
proved methodsand infor mation transfer.” Certainly, land-grant
institutionsthrough their three programs of instruction, research
and extension are obligated to allocate substantial resourcesto
high-yield agriculture. They will do it, and the " fourth dimen-
sion" embodied i nthe Potash & Phosphate Institutewill surely
make all of us reaching for maximum economic yieldsmore ef-
fectivein our efforts. o

Dr. Yountsis Vice Presdent for Services (academic public service and extension), University of Georgia,
Athens, Georgia.
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What the Potash & Phosphate | ngitute
Has Meant to the
Cooperative Extenson Service

By W.J. Moline

ON THIS50TH ANNIVERSARY, let me to the Potash & Phosphate Insti-
tute my heartfelt congratulations and commendation for ajob well done. The Potash
& Phosphate Institute staff members have been colleagues who haveworked closely
with their land-grant institution extension folksto bring productive and profitable
technologiesto agriculture. With the state of economic affairsasitistoday because
of financial stresses, our collectivework in technology transfer isvital to the survival
of agriculture and agribusiness.

Severa state speciaists have shared with me what their relationship has meant to
their Cooperative Extension Service programs, and like to share some of their
thoughts. My personal experience has been as a State Specialist, then as a Depart-
ment Head, and finally as aDirector.

The strong professional image by the Potash & Phosphate I nstitute personnel has
madewor kingtogether very productive. The strong professional image of the Potash
& Phosphate Institute personnel is one that is earned by long years of hard work.

Thereare somewho believethat the Potash & Phosphate I nstituteas an institution
has served as a stablizing forcein national and state workshops and seminars and
has contributed to a strong basis for technology and philosophy.

Extension workers can use al the help they can get indelivering first class educa-
tional programs. Grants from FARto state and area specialists have advanced the
degree of technology development. M any of the research and development programs
have been directly translated into active educational programs.

Theconcept of maximum economic yields serves asa wor king guidein the nation-
al efforts of many extension programs dealing with agricultural productivity. The
concept has been motivating to producers, county agents, extension specialists, and
researchers. It is my speculation that if this concept of profitability is returned to
the educational programs inagriculture, our agribusiness will survivethis period of
low farm incomes. | n Arkansas we haveturned our extension effortsto working on
research verification of profitsin cotton, rice, soybeans, wheat and corn. The con-
cept, encouraged by PPI, isvaluable and exciting when welook at the results of five
years of effort.

The challenge ahead of usin agricultureis enormous. Some
facesinthetraditional agricultural education and development
will likely change. | know of no other support group that
befriends the Cooperative Extension Service more than the
Potash & Phosphate Institute, nor do | know of a stronger co-
worker relationship than between the Potash & Phosphatel n-
stitute and the Cooperative Extension Service personnel. This
comesfrom clearly identifying objectives and working without
regard to credit. | believe the Potash & Phosphate Institute has
donewell, and | salute youin this50thyear for ajob well done. <

Dr. Moaline is Director, University of Arkansas Cooperative Extension Service.
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International Viewpoint of PPI'sRole

By E. Malavolta

| HAVE BEEN ASSOCIATED WITH PPI forat least half of itslife. This gave
me the opportunity to accompany and to evaluate the success of its mission, both
in the USA and abroad. By promoting research and helping extend itsresults, a sig-
nificant contribution has been made for world agriculture. Recently, its scope has
been broadened, when the maximum economicyield concept was developed. | nthe
medium and long range terms, production has to be obtained morethrough increases
in productivity rather by expansion of ever-diminishingagricultural land. A lesson
to be learned by all.

Theprocessof agricultural productionis thefinal stepin an orderly chain of events.
At the beginning there are doubts—in the mind of the research worker — as well as
questions raised by the farmer. Research and experimentation have to provide an-
swersfor both. These answers — an improved seed, a more suitable spacing, a better
recommendation for fertilizer and lime use — have to be extended to the farmer who
will accept the innovation i f and when the diffusion step is convincing. Whenever
the chief tools of agricultural policy are present and credit, sometimes
subsidies— the better seed, the new cultural practice or therecommendationfor lime
or fertilizersapplication will be put to use. Yield will increase as will the profit mar-
gin. Progress will be made.

In the past 25 yearsor so, agricultural production has increased in Brazil, some-
timesinadramatic fashion. The country became the second largest (after the USA)
world producer of soybeans, and number one in the export of orange juice. Produc-
tion and productivity in thesetwo cases(and afew others) wereraised. The increase
in production of food crops such asrice, beans, and corn, however, has been accom-
plished almost entirely due to the expansion of the cultivated land: productivity has
remained low.

Thereislittle doubt that low average yields of food crops can be traced mostly
either to lack of effectivetransfer of technology to the farmer, or to the failureof
agpolicieswhich did not supply ways and meansfor theimplementation of the research

effort improved seed, the suitable spacing, the recommendation for fertilizer
and lime use.
POTAFOS has been trying —with remove some of the bottlenecksboth

in the acquisitionand inthe transfer of agtechnology.
But, what isPOTAFOS?

POTAFOS (potash + i n Portuguese is

short for Brasileira para Pesquisa da Potassa e do

Fosfato" (Brazilian Association for Potash and Phosphate

Research). Itisanon-profit organizationfounded and funded

by the Potash & Phosphate Institute(USA) and theln-

ternational Potash Institute (Switzerland), PPl and respec-

tively. Started lessthan 10 years ago (1977), its roots were the

Brazilian Potash I nstitute which was supported for severa years

by PPI —IPI, and which made significant contributions: 60 ex-

Dr. periments and 100 demonstration fields established every year,

Dr. Maavoltais with de EnergiaNuclear  Agricultura, University of Seo Paulo, Piracicaba, Brazil.
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usually in collaboration with research institutions; 4 books published (20 thou-
sand copies) which becamecompul sory source of informationon sugar cane,
cotton and corn.

There aretwo main aspects in the way POTAFOS operates:
(1) thevery close connectionwith research and teaching institutions, extension agen-
cies, fertilizer and lime industries, farmers and agribusiness;
(2) the consideration of all inputs (not only potash and phosphate) related to achiev-
ing maximum economic yields.

A few figures summarizethe results of the work done so far:

Two dozen short courseson Soil Fertility and Fertilizers have been offeredall over
Brazil foratotal of almost 2,000 participants (university professors, extensionists,
industry, leading farmers). Symposia destined to point out waysto raise productivity
of rice, corn, citrusand coffee were attended by about 1,000 people. Three seminars
with the same objectiveaimed at the sugar cane crop were held inthe Northeast.
Other seminars dealt with specific aspects of nutrition and fertilization of vegeta-
bles, coffeeand citrus. | n many instances, seminars included the collaboration of
foreign scientists. POTAFOS co-sponsored the First Brazilian Symposium on Fer-
tilizers and Liming Materialsinwhich both technological and agricultural aspects
werediscussed together. Recommendations for research institutions, extension agen-
cies, industry and policymakers are in the process of implementation. POTAFOS
took also the initiative of promotingan international symposium on The Roleof
Potassium in Brazilian Agriculture. Fluid fertilizers (a rather new development in
Brazil) was the subject of another meeting. The management of "cerrados’ —an

ecosystemwhich coversalmost 2 million square the subject of another
seminar. seminars, attended roughly by 5,000
people.

Equally isthe editorial activity which ishelpingto fill gapsin the Brazilian

scientificliterature: 7 technical bulletins and 6 books were published, many of them
already inmore than one edition. Nearly 100,000 copies were printed and distribut-
ed. A periodical, Informacoes Agronomicas (Agricultural Information) is the
Brazilian counterpart of Better Crops. Itisissued every three months: 9,000 copies
aredistributed within Brazil and abroad. Direct informationisthereby made availa-
ble to all interested parties, from farmers to research workers.

Last, but not least, POTAFOShas supported yearly one dozen research
projects, many of them dealing with the maxi mum economic yield concept. Help
has also been given to experimental work |eading to dissertations and thesesfor the
Master and Ph.D. degree in several universities.

For all thesecontributions POTAFOS has become arespected name within Brazil

and inother regions. |t setsan example for the contribution it has made will
make the development of the primary sector of the Brazilian .
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Rescarch...The PPI

By William K. Griffith and David W. Dibb

MAXIMUM YIELD

forts, underway for only five a yields have been attained
very short time by research

have had phenomenal suc- Crop and Times
cess They have opened doors for €rop  vielg Range (bu/A) Attained
production levelsregarded by many as im- Corn. Grain bu 20
possible or impractical a few years ago. Soybéans 75118 bu 16
Thetable shows someof the top at-  \wheat (West) 130-200 bu 5
tained by North American scientists, and Wheat (East) 100-140 bu 13
the number of separate research studies  \\aat (Great Plains) 70-100 bu 9

where these yields were achieved.

Results represent numerous world, national, state, and province research yield
records. The achievements attest to the positive, precise and dedicated attention most
maximum yield researchers have givento the concept intheir effort to attain stated
yield goals.

An added dividend from the maximum yield program has been itsrolein helping
to reawaken an interest i n progressive production-agriculture research. One veteran
agronomist from Dr. Daniel L. Hallock has stated: " | think maximum yield
research will be one of the most productiveresearch programs i nthe land-grant col-
lege movement." A continuation of this development will be essential to help estab-
lish and maintain profitable farming enterprises in thefuture.

M aximum yield research has been conducted onjust afew soil types, under alimited
number of environmental conditions, and by arelatively small number of research-
ers. Recently, international scientists have begun maximum yield studies. Enthusiasm
for the maximumyield concept has been high wherever the program has been in-
troduced.

Successful Maximum Yield Research Today

Successful maximumyield research has been the result of researchers integrating
optimum levelsof production inputs, and then following thiswith precision manage-
ment throughout the growing season. Initial success achieved inthese studies has,
for the most part, not been the result of some new technology breakthrough which
developed i n any one of the productiondisciplines. High yields have been achieved
by dedicated researcherswho have taken the current knowledge basewhich has been
developed throughthe years by soil scientists, plant scientists, plant breeders,
tologists, weed scientists, entomol ogists, physiologists, pathol ogists, engineers, etc.
and put this technology to work in a high yield production system.

It is obvious that as crop production systems intensify, it will become more and
moredifficult foranindividual scientist, working independently, inhis own area of
expertise, to achieve research production levels that will be meaningful to farmers
of the future. Production inputs are interdependent, and ateam of scientists work-
ing together as a multidisciplinary group provides a broader expertise essential for
successful maximum yield studies. Several maximum yield research are now
being conducted by the multidisciplinary approach.

Successful Maximum Yield Research Tomorrow
Today's 300 bushel corn, 100 bushel soybean, and 125 to 200 bushel wheat yields,
in maximum yield researchwill betomorrow's averageyield for the progressive farmer.

Dr. Dibb and Dr. Griffith are staff members of the Potash & Phosphate Institute (PPI).
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What will be some of the factorsthe multidisciplinary research teams of tomorrow
must study to achieve yieldsthat will satisfy the necessities of future generations?

Challenges Today

Thefirst fiveyearsof the maximumyield giveus somecluesof current research
needs.

Multiple nutrient application resear ch: To obtain greater efficiency of each incre-
ment used and to provide for greater availability throughout the growing season.

Conservation tillage sysems under high-yield management: Our greatest resource
issoil. High-yield systems provide faster ground cover and more plant residue than
averageyields. These advantages must be combined with the study and development
of conservation tillage equipment and practices for maximum yield research systems.

Planting pattern research: Maximum yield studies inwheat, corn, and soybeans
have shown advantagesto closer row spacing and/or more attention to equidistant
spacing within the rows. There is a need to have close coordinationinthe develop-
ment of planting and harvesting equipment to utilize this agronomic advantage. A
current major limitation inthe amount of research conducted on planting pattern
is equipment availability.

Tramline concept research: The concept of tramlinesto assuremore uniform dis-
tribution of fertilizer and chemicals, to reduce crop damage, to allow for multiple
applications, and to reduce compaction should be an integral part of maximum yield
research and development.

Genetic variability research: Varieties and hybrids have been the most variable
parameter used in maximum yield studies. Theability to sdlect for genetic traits capable
of highyieldsmust be and integrated i ntothe maximum yield approach. The
development of new hybridsand varieties should be made under high-yield manage-
ment levels to a greater extent than today.

Characterization of uncontrolled growth Thevariation intop yield from
year to year isoften quitelarge and unexplained. The development and use of modern
methodsfor climatological data, and other uncontrolled growth factors, are needed,
to help explainyield variability inany one locationand between locations. A better
understanding could help develop waysto ameliorate the yield-limiting effects of un-
controlled factors.

Use and conservation of moisture: Water use and availability has been a major
limiting factor in many maximumyield research tests. Water could ultimately be-
comethe most limiting resource. Irrigation management, moisture use patterns dur-
ing the growth cycle, water conservation systems, rooting depth, and other moisture
relationships need further study and coordination with maximumyield efforts.

Nitrogen resear ch: Some maximum yield research studies suggest that for
top yield productionthe symbiotic nitrogen fixation process may not be capable of
the highest yieldswithout nitrogen supplementation. Further research is needed to
test this observation.

Future Challenges

Biotechnology is the buzzword of the '80's. It includes such areas as mol ecul ar genet-
ics, genetic engineering, gene splicing, cloning, recombinant DNA, etc. Some have
suggested that this new areawill have at least as great an impact on productivity of
acrop, such as corn, as didthe introduction of hybrids about 50 yearsago. That is
atall order and a challenging statement. Let's look at the record and do a little
projecting.

In the early 1930's, as hybrid cornwasjust being introduced, the averageU.S. yield
was about 25 bu/A. Fifty years later, the average U.S. corn yield had increased by
over 300% (113bu/A in 1982). | f genetic engineering (biotechnology) can equal that
percentage increase over the next 50 years, by the timethe Potash & Phosphate Insti-
tute celebratesits 100th Anniversary (2035 AD), the U.S. average cornyield should
beapproaching 500bu/A. Isthat too farfetched? Some physiol ogists have estimated

(Continued on next page)
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that today's best hybrids haveyield potential in excess of 500 bu/A.

Even i f we look at duplicating the absolute rather than the relative increase, the
averageyield in 50 years would have to be 200 bu/A. Isthat more credible? Dr. Roy
Flannery at Rutgers University already has a research average of 307 bu/A over a
5-year period. Certainly in 1932 an average U.S. corn yield of 113 bu/A must have
seemed at least equally challenging.

Of course, thisyield increase of the past 50 yearshas not been due solely to genetic
improvement. Various estimates have suggested that somewhere between one-third
and one-half of thisincreaseisdue to hybrid introduction and later geneticimprove-
ments. The rest of the packagewas supplied by other disciplines: soil fertility speciaists
improved knowledge of increased nutrient needsand timing; pathologists, entomol-
ogists, chemists and weed control specialists provided crop protection innovations;
agricultural engineers provided equipment and other ag industries supplied inputs
asneeded allowingfor more timely production operations. Many other key contri-
butions could be named, all illustrating that inarea senseit has been an interdis-
ciplinary effort.

If through genetic engineering we are to just double averagecornyieldsinthe next
severd years, what are some of the research challengesthat a multidisciplinary team
of agronomists and plant physiologists will face?

Light utilization and photosynthate production

Light could becomelimiting to some extent. Recent work by Dr. L.F. Welch at the
University of lllinois has shown that supplementary light increased field cornyields
almost 100 bu/A. Innovations might include improvement of light absorption by
plants, photosynthetic efficiency of currently absorbed light and restructuring of
plants to allow more photosynthetic efficiency for alonger period from the lower
leavesinthe canopy. Something as futuristicas collectionand beaming of the pho-
tosynthetically most effectivelight spectrum into the corn fieldsby orbiting satel-
lites may be a possibility for increasing photosynthate production.

Photosynthate transport

If the extra photosynthate can be produced for adoubling of yield, the transport
of thisincreased amount of photosynthate from production sourceto yield sink needs
to be improved. Corn photosynthetic rates are often slowed by a feedback
inhibition mechanism due to accumulation at the point of production.

Dr. Charles Tsai and colleagues at Purdue University are currently evaluating an
assay procedure utilizing levels of photosynthetic and storage enzymesto character-
izethose hybrids whichrespond to improved management. This could haveimplica-
tionsfor futureyield gains. Perhaps engineering of acorn plant with more than one
active primary yield sink to facilitate more rapid transport is a logical next step.

Nutrient requirements

Rate of photosynthate transport inplants has been associated with various essen-
tial nutrients. Are currently held "critical levels' of nutrient concentrations in the
plant adequateto support the increased levels of photosynthate production and trans-
port required for adoublingof yield? I nany event, just maintaininglevels of nutrients
in the grain, retaining nutritional value of the product, represents a substantial in-
crease in nutrient requirement. Where do these nutrients come from? How do we
get them into the plant on atimely basiswithout limiting yield? Attempts at foliar
feeding have been made, but absorption has been slow and results erratic. Perhaps
thedevelopment of atype of crop oil concentrate which binds the nutrients and pene-
tratesthe leaf, much like that now used to enhance herbicide activity, isinthe future
of plant nutrition.

Recent field physiology work on nitrogen form and its effect on physiological
processes and yield potential may give nitrogen stabilization and management ef-
forts a more prominent role in the future.
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Nutrient uptake roots

Thetraditional way of getting nutrients into the plant isthrough the root system.
Dr. Stan Barber at Purdue University, and others, have done pioneeringwork in start-
ing to characterize this aspect of production. Thisisvery difficult work. How much
do wereally know about the changesin the plant's root system as yields are doubled
or tripled? What happensto root volume.. amount of soil explored.. the
rate of uptake per unit of root area?

The whol e subsurface area, the rhizosphere, which isteeming with biological life
needsto be characterized and better managed to produce higher yields. Perhaps genetic
engineering techniques will develop root systemsthat can overcome currently viewed
soil physical and chemical restraints to adequate root development.

Most of today's yield increaseshaveresulted from observations and measurements
of the aboveground portion of the plant. Perhapsthe rhizosphere holds similar keys.

Plant growth regulators

Asyield mechanisms and timing of the plant's yield decisions are better defined
through recombinant DNA and yield splicing techniques, the probability increases
that plant growthregulators can be an even more significant component of higher
yield systems. We can probably expect them to be more prominent in the future.

Interactions

These are just afew of the areasthat come to mind as we consider the challenges
of doubling or tripling current average and research yields. Certainly these compo-
nents cannot be addressed inisolation. Dr. George W. Cooke, recently retired Chief
Scientific Officerof Britain'sAgricultural Research Council, has stated: "In ahighly
developed agriculture, large increasesin yield potential will mostly come frominter-
action effects.”

The maximumyield research approach isamultidisciplinary approach that will
allow forthe of innovationin these various disciplinesin a production
system managed to enhancepositiveyield interactions. Asthesepositiveinteractions
areidentified and characterized, they can then be managed for even higher yields
in thefuture.

Cooperation for FutureProgress Summary
The maximumyield research approach is alook into futureresearch. It will re-
quire bringing more of what istermed today as "basic" research intothe laboratory
of the traditional "production” research arena.

Advancesin research areasthat are now becoming more prominent such as biotech-
nology, genetic engineering, molecular genetics, plant growth regulators, etc. will have
to be integrated into a field production "system" by a multidisciplinary team.
Responses, interactions and limitationswill haveto be accurately and precisely charac-
terized. Any new yield potential developed by sophisticated research will haveto be
supplied with appropriate nutrients and other inputsthrough atruly multidiscipli-
nary effort so that the potential can be fully expressed.

Research in the future presents many challenges as we move to substantially in-
creaseyields, and doit on aprofitablebasis. The Potash & Phosphate I nstitute (PPI)
and the Foundation for Agronomic Research (FAR) alongwith the member and con-
tributing companies who providethe resources, are making arenewed commitment
to provide encouragement, stimulationand support which will help moveagricul-
tural research and productionto the heights which will be essential to sustain a
ble agriculture capable of supplying the food needs of future generations. Cooperation
with researchers throughout the world has been excellent. Vision, dedication, and
hard work by scientists inthe field have made advancement possible. As evidenced
by the past 50 years, cooperation in the future can bring even greater accom-
plishments. -
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Potassum in Agriculture
An
| nternational Symposum

POTASSIUM IN AGRICULTURE, Sponsors
An International Symposium July in .
Atlanta, Georgia, marks another impor- Potash & Phosphate Institute
tant milestonein the history of the Potash (PPI)
& Phosphate Institute (PPI). The Sym-
posium occurs as part of the 50th anniver- : :
sary celebration of the founding of the ArPAerslx\n Society of Agronomy
Institute.

In cooperation with others, PPI is Soil Science Society of America
proud to sponsor this I nternational Sym- (SSsA)
posium which updates the science of
potassium in modern agriculture for a Crop Science Society of America
broad, worldwide audience. Morethan 50 (CSsA)
authorities from around the world are
participating, and each speaker has au-
thored a chapter for a new book pub- National Fertilizer Development
lished by the American Society of Center (NFDC-TVA)

Agronomy (ASA).

International Fertilizer
Development Center

Foundation for Agronomic
Research (FAR)

Followingisalisting of thefive
section titles the book, titled " Potas-
sium inAgriculture":

Section|.  Potassium Reserves, Mining
and Refining, Technology,
Marketing, and Use

Section Il. Potassium in Soils

Section I11. Potassium in Plants

Section |V. Potassium in Humans and
Other Animals

Section V. Potassium Nutrition for
Maximum Economic Yield
and Crop Production
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