


' 6 W e cut ourselves off f r o m a n acknowledgement of the values of r u r a l l ife, agr i ­
culture a n d outdoor l iv ing only at our per i l . T h e r e is the obvious fact that city m a n 
depends upon r u r a l products , food, c lothing, etc . , for his very life. B u t we fa i l to 
adopt social policies that strengthen r u r a l l ife, m a k e viable a r e a l choice of a con­
t inuing a n d satisfactory r u r a l life for m a n y i n our popula t ion ." 

Richa rd L . Means , T H E E T H I C A L I M P E R A T I V E , Doub leday , 

1969, Pages 238-239. 

" W h a t is agribusiness? I t is the wor ld ' s biggest business , a n d the most essential . 
E v e r y o n e everywhere depends on agr ibus iness—al l who eat, a l l who w e a r clothes, 
and al l who live in houses ." 

A r c h i e A . Stone, C A R E E R S I N A G R I B U S I N E S S A N D I N D U S T R Y , 

Interstate Printers and Publishers , 1965, Page 3. 

" . . . the great cities rest upon our b r o a d (plains) a n d pra ir i e s . B u r n d o w n y o u r 

cities a n d leave our f a r m s , a n d y o u r cities wi l l spr ing up again as if by magic . B u t 

destroy our f a r m s a n d the grass wi l l grow i n the streets of every city in the c o u n t r y . " 
W m . Jennings B r y a n , 1896. 

" H i s t o r y . . . celebrates the battle fields whereon we meet our death, but scorns to 
speak of plowed fields whereby we thr ive; it knows the names of the king's bas tards , 
but cannot tell us the or ig in of wheat . T h a t is the w a y of h u m a n fo l l y ." 

J. H e n r i Fabre. 

6 'Not a l l A m e r i c a n s live i n big cities or densely p a c k e d suburbs . I n fact , one-third 
of our Nat ion is still l iv ing i n smal l towns a n d open country areas . F o r a highly 

developed Nat ion , this fact is extremely s igni f icant ." 
James H . Copp i n C O N T O U R S O F C H A N G E , The Yearbook of 

A g r i c u l t u r e 1970, page 143. 

" O n e has only to look at a n ignorant disease-ridden . . . Bedouin seated among 
the m a r b l e ru ins of the once great R o m a n cities of N o r t h A f r i c a to see a n d to under­
stand what happens to countries a n d nations w h e n their agr icul ture fades, their 
soil becomes w o r n out a n d their peoples lose their economic independence, their 
heal th , their vigor a n d their inte l l igence." 

L o u i s B r o m f i e l d , M A L A B A R F A R M , Harper and R o w , 1947, 

page 375. 

" O n e might look for a moment upon m o d e r n agr icul ture as a young lady of m a n y 
talents a n d moods. She is obviously very influential polit ically. W h e n courted by 
government her tastes are expensive, but she cannot be w o n by force , as is c lear 
f r o m the Soviet experience. She is unabashed i n giving her favors to the consumers 
of food yet heartless i n her treatment of h e r o w n people—in the stresses a n d strains 
she imposes on m a n y f a r m people ." 

Theodore W . Schul tz , E C O N O M I C CRISES I N W O R L D A G R I C U L T U R E , 

Un ive r s i t y o f M i c h i g a n Press, 1966, Page 69 . 

O N T H E C O V E R . . . 

W e get an idea o f the load the A m e r i c a n fa rmer carries. Th is cover was loaned to us b y 

F A R M P R O F I T magazine, publ ished b y Massey Ferguson Company , a name l o n g k n o w n 

f o r qua l i ty equipment and service i n agr icul ture . O n page 2 , F A R M P R O F I T M a n a g i n g 

Edi to r Wes Ri tch ie lets A m e r i c a k n o w w h o ' s suppor t ing w h o . 
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WHO'S 
A • • - Note how the farmer's pro-
^1 l l l l l l l l Tl IIO duct/on load has increased— 

HP * , l l lO he's added 20 since I960. 

WHO? t 

W E S R I T C H I E in 
F A R M P R O F I T Magaz ine 

1850 
He fed 4 

1900 
He fed 7 

W H E T H E R W E A m e r i c a n s realize i t 

or not (and most o f us d o n ' t ) , w e o w e a 

great deal o f our luxur ious l i v i n g to the m a n 

p roduc ing our f o o d . 

The fa rmer and the abundant supply o f 

f o o d he produces is the basis o n w h i c h we 

have been able to b u i l d the w o r l d ' s highest 

standard o f l i v i n g . 

Stop and th ink o f the progress this 

count ry has made i n the past 25 years—or 

even the last 10 years. Fabulous! 

T w e n t y - f i v e years ago w e had very f e w 

dishwashers or clothes dryers i n our homes. 

Jet airplanes, ant ib iot ics , a tomic energy, 

Salk vaccine, electronic computers and 

electric can openers were hard ly heard o f . 

Two-ca r f ami l i e s and air condi t ioned homes 

(let alone air condi t ioned cars) were f e w 

and fa r between . . . and the l i s t c o u l d go 

on . 

W H O ' S M A D E I T P O S S I B L E ? A s k 

that quest ion o f the average m a n o n the 

street and you ' r e sure to get a mu l t i t ude o f 

answers. Our scientists, inventors and i n ­

dustrialists are sure to be ment ioned , as 

they r i g h t l y should . B u t the f a rmer , as an 

impor tan t fo rce behind this coun t ry ' s pro­

gress, w o u l d most l i k e l y be over looked . 

A n d there's p robably a reason f o r that, 

too. Farmers have become so ef f ic ient at 

p roduc ing great quantit ies o f wholesome 

f o o d at l o w cost that most o f us take a f u l l 

s tomach f o r granted. 

B u t even though farmers are taken f o r 

granted, their business is s t i l l the nat ion 's 

most basic indust ry . A n d f o o d is man ' s most 

basic mater ia l need. 

A g r i c u l t u r e is this nat ion 's biggest single 

indus t ry , i n fac t employs more persons 

than transportat ion, pub l i c u t i l i t i e s , auto­

m o b i l e manufac tu r ing , and the steel indus­

t ry combined . The current investment per 

f a r m worke r o f $50 ,000 is nearly double 

the average f o r n o n f a r m industries. 

E v e n more s ignif icant is the rate o f 

increase i n output per f a r m worke r since 

1950—almost double that o f n o n f a r m 

workers . Th i s is one o f the basic reasons f o r 

the h i g h and r i s ing A m e r i c a n standard of 

l i v i n g . 

H O W H A V E F A R M E R S D O N E I T ! 
• F a r m e r s have freed m a n p o w e r . 

A t the t ime of the A m e r i c a n R e v o l u t i o n , 

this was a nat ion o f fa rmers . E v e n 50 

years ago, over V* o f a l l Amer icans were 

farmers . I f farmers were no more eff ic ient 

n o w than i n 1920, this count ry w o u l d need 
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1940 
He fed 11 

1960 
He fed 26 

1970 
He fed 46 

20 m i l l i o n people i n agricul ture to meet 

her current needs. I n 50 years, more than 

15 m i l l i o n workers have been " f r e e d " to 
produce other things. 

• F a r m e r s have freed income. F i f t y 
years ago, the average A m e r i c a n had to 
spend about 80% of his income on the 

basic requirements o f l i f e — f o o d , c lo th ing 
and shelter. Today these essentials take less 
than 6 5 % . So the average f a m i l y can spend 

over 35% of its take home pay—instead o f 
2 0 % — f o r t rave l , recreation, educat ion, 

heal th, and the other luxur ies that add to 
l i f e ' s qua l i ty . 

A ma jo r part o f this ga in i n extra 
spendable income has come f r o m a decline 

i n the relat ive cost o f f o o d . Amer icans last 

year had to spend o n l y 16V£% o f their i n ­
come on f o o d . That compares w i t h over 2 0 % 

just 10 years ago and over 50% and more 

i n eastern Europe and many deve lop ing 
countries. A n y w a y y o u l o o k at i t , A m e r i ­
cans are b u y i n g f o o d at bargain prices. 

• F a r m e r s have also freed t ime. The 

average w o r k week was 51 hours i n 1920, 

compared to 40 n o w . A n d pa id vacations 

50 years ago were f e w and fa r between. 

M a n y things have helped, but y o u can 

be sure that i f f o o d , f iber and shelter were 

s t i l l cost ing 80% o f consumer spending, 

workers cou ld not have reduced their w o r k 

week. 

• F a r m e r s have freed space. W h e n 

we were a nat ion o f 107 m i l l i o n people , 
350 m i l l i o n acres were needed to g r o w our 

f o o d and fiber. I n recent years we have 

harvested f ewer than 300 m i l l i o n acres and 
our popula t ion has nearly doubled . 

I f farmers hadn ' t i m p r o v e d their ef­
ficiency, we w o u l d n o w need to harvest 500 
to 550 m i l l i o n acres—even i f we stopped 

expor t ing . The acres spared by f a r m ef­
ficiency add greatly to soi l and water 

protec t ion , w i l d l i f e , and recreation. A n d 

more land is available f o r towns and open 

space, too. 

These benef i t s—income, t i m e , space, and 

better use o f manpower—have a l l been 

v i t a l to i m p r o v i n g the qua l i ty o f l i f e f o r 
every member o f our society. 

T R E M E N D O U S F A R M P R O G R E S S . 
W h a t has happened i n the past f e w years 

overshadows the progress o f m a n y , many 
previous generations. I n Chr is t ' s t i m e , i t ' s 

thought that one f u l l - t i m e worke r was 
produc ing enough f o o d and fiber f o r h i m -
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self and less than one other person. 

B y 1850, the f o o d and fiber produced 

by one A m e r i c a n f a r m worke r was enough 

f o r 4 persons. Just 50 years later the figure 

had nearly doub led—i t was up to 7. 

Be tween 1900 and 1940, farmers made 

tremendous progress and the output o f 

f o o d and fiber per f a r m worke r had risen 

to enough f o r 11 other people. 

B y 1960, the p roduc t ion o f one f a r m 

worker was enough to meet the f o o d and 

fiber needs o f h imse l f , plus 26 other 

people. Last year, each fa rmer produced 

enough to feed nearly 46 people. I n 1 9 7 1 , 

i t cou ld equal , or possibly exceed 50! 

F a r m e r s have made as m u c h change in 

their productivi ty in the past 11 years as 
was made between C h r i s t ' s t ime a n d 1960. 

W H O B E N E F I T S M O S T ? Genera l ly , 

we i n A m e r i c a f ee l that he w h o makes 

progress possible should be rewarded f o r 

i t . B u t the fa rmer , the man w h o has rea l ly 

made our i m p r o v e d leve l o f l i v i n g possible, 

o f t e n does not share propor t ionate ly i n the 

prof i t s . 

The real beneficiary o f our great agr i ­

cu l tura l progress is the A m e r i c a n consumer. 

The average A m e r i c a n w h o feeds h imse l f 

on on ly 16V2% o f his af ter- tax income 

cou ld not do i t w i t h o u t the f a rmer ' s 

basic support—an abundant supply o f f o o d . 

T H E E N D 

Response of HYV rice to potash 
Average of 805 trials 
on 6 different soil groups 
in 18 districts - 1967/68 
(kharif&rabi season) 

Varieties: 
I R - 8 T N - 1 

Treatment 

NP 
1 2 0 - 6 0 - 0 

N P K j 
1 2 0 - 6 0 - 3 0 

N P K 2 

1 2 0 - 6 0 - 6 0 

T H E N E W H I G H Y I E L D I N G varieties 

of r ice are very responsive to f e r t i l i z e r , 

par t icu lar ly to n i t rogen. B u t as they re­

m o v e large amounts o f K 2 0 yie lds reached 

w i t h the rather expensive n i t rogen dressings 

can s t i l l be increased s ign i f ican t ly b y the 

addi t ion o f potash. 

The results o f 805 fe r t i l i ze r trials car­

r ied out o n f a rmers ' fields b y the I n d i a n 

C o u n c i l o f A g r i c u l t u r a l Research i n 1967/68 

on 6 so i l types i n 18 regions w i t h d i f f e ren t 

c l ima t i c condi t ions show, o n average, a 

l inear response to increasing rates o f potash 

and a marked net p rof i t due to 60 k g K 2 0 

g iven i n addi t ion to 120 k g N and 60 k g 

P 2 0 5 per hectare. 

Recent invest igat ions i n Japan, T a i w a n 

and C e y l o n fu r the rmore show that addi t ional 

topdressing o f K , together w i t h N , can re­

sult i n s t i l l higher earnings w i t h the same 

expense on minera l fe r t i l izers and labour 

costs. 

— F r o m Internat ional Fer t i l i z er 
Correspondent 
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Even well fed corn may go hungry 

O N E O F T H E gna wi ng mysteries of 

being a mother is h o w a g r o w i n g boy can 

insist he's hungry not more than 30 minutes 

after he polishes o f f a b i g supper. 

There 's a s imi lar mystery out i n the corn 

f i e l d . Even w h e n corn is g r o w i n g i n soi l 

w h i c h has been adequately f e r t i l i z e d , 

analyzing the leaves w i l l show that the plants 

are s t i l l ' ' h u n g r y . ' ' W h y ? 

N u - A g Laboratories , Rochel le , 111., may 

not have come any closer to answering that 

question last summer. B u t the 770 plant 

tissue samples that they analyzed f o r 

D e K a l b A g Research's Gro-Plan p rogram 

certainly conf i rmed that the s i tuat ion o f t e n 

exists i n I o w a , I l l i n o i s , Indiana and O h i o . 

' 'There were marked deficiencies i n n i t ro ­

gen ( N ) , phosphorus (P) , and potassium 

( K ) , " says N u - A g ' s Ra lph Castenson. 

Here ' s what he found: " I n I o w a , 37% ot 

the plant samples were deficient i n N , 15% 

were short i n P, 4 9 % were d o w n i n K . 

" I l l i n o i s samples showed 35% deficient 

i n N , 17% short on P, 7 0 % be low normal i n 

K . 

" I n d i a n a : 30% short i n N , 1 1 % deficient 

i n P, 4 9 % d o w n i n K . 

" O h i o : 25% deficient i n N , 16% d o w n i n 

P and 26% short on K . " 

N u - A g theorizes that there were at least 

five factors at w o r k i n these f o u r states last 

summer to account f o r most o f the def i ­

ciencies: 

" D r o u t h , especially i n sections o f I o w a , 

had a drastic ef fect on P and K u p t a k e , " 

Castenson believes. 

"Second , there was excessive early-

season r a i n f a l l i n some areas w h i c h caused 

shal low-root development and made i t 

impossible f o r roots to reach the K . 

" T h i r d , wet condi t ions at p lan t ing t ime 

results i n compact ion—later cu r t a i l ing P 

and K uptake. 

" F o u r t h , an overbalance o f N cal led f o r 

greater amounts o f K — a ca l l that o f t e n went 

unheeded ." 

A fifth factor : insuff ic ient f e r t i l i ze r f o r the 

h i g h plant popu la t ion , and i n some cases 

there wasn ' t enough plant f o o d f o r l ower 

populat ions. 

B o b C o f f m a n 

Repr in ted by special permiss ion f r o m 
F a r m J o u r n a l . C o p y r i g h t F a r m J o u r n a l . 

> 2 I 
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From the 
University of 
EXPERIENCE 

T H R O U G H T H E Y E A R S , this maga­

zine has featured many i tems on a l f a l f a as 

the Queen o f Forages . . . c i t i n g its palat-

ab i l i ty and h i g h pro te in content . . . its suit­

ab i l i ty f o r hay or silage . . . its w o r k as a 

soi l improver and drought f ighter . . . and 

ha i l i ng 10-tons hay f r o m some tr ia ls . 

One of the w o r l d ' s best k n o w n corn 

breeders and producers, R o s w e l l Garst , 

has raised some cha l lenging questions about 

a l f a l f a and a l l legumes. M r . Garst is no 

ord inary m a n . He is a "remarkable f a rmer , 

k n o w n about as w e l l abroad as i n A m e r i c a . 

He has pioneered questions and prac­

tices since the early days o f h y b r i d co rn 

and tractors and h i g h analysis fe r t i l i ze r s . 

H i s points are w o r t h our at tention: 

• W h e n one speaks of 10 tons per 
acre of a l fa l fa , r e m e m b e r such yields are 
usual ly l imited to the very long-season 
areas of the U S A , places l ike southern 
A r i z o n a a n d C a l i f o r n i a a n d under i r r i g a ­
tion. 10-ton re turns are r a r e i n the 
a l fa l fa product ion areas of the E a s t a n d 
Midwest . 

• W h e n one speaks of a l fa l fa as a 
" low cost source of p r o t e i n " for high-
producing d a i r y cows, r e m e m b e r d a i r y 
cows need near ly 15% of their total in ­
take to be protein. T h a t takes a whale of a 
lot of a l fa l fa to produce . 

• W h e n one values protein of a l fa l fa 
at 10tf per pound , or about the cost of a 
pound of protein in soybean m e a l , you 
should r e m e m b e r cattle are r u m i n a n t s 
w h i c h c a n use u r e a for their protein 
requirements if the u r e a is fed in com­
bination with fast carbohydrates—sugar 
or s t a r c h . T h i s means a pound of protein 
equivalent through u r e a costs less than 
1.5 cents—not 10 cents. 

" W i t h ni t rogen f o r plant f o o d se l l ing at 

present prices and w i t h urea f o r the pro­

te in o f ruminants avai lable, a l f a l f a is l i k e 

horses ," M r . Garst believes, " b e a u t i f u l , 

interest ing, a fine tr ibute to the past, but no 

longer a very economic c rop—cer ta in ly 

not economic i n the heavy gra in p roduc ing 

areas where f requent summer rains greatly 

lower the qua l i ty of a great deal o f i t . " 

R o s w e l l Garst has l o n g been a s t ra ight-A 

student i n the most impor tan t univers i ty on 

e a r t h — E X P E R I E N C E . There is no need 

nor space to go in to his record. B u t t w o 

very readable bookle ts , issued by the Garst 

& Thomas H y b r i d C o r n Company at C o o n 

Rapids, I o w a , expla in h o w a fa rmer can use 

the cellulose products he usual ly wastes— 

the corn cobs, corn stalks, and gra in sor­

g h u m s tubble—for cattle feed . 

I n a nutshel l , these bul le t ins exp la in 

several impor tan t things: 

T H A T the fa rmer w h o uses on ly his 

shelled corn and throws away the cobs and 

stalks loses Yh the feed units he has raised. 
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T H A T the fa rmer w h o uses on ly the 

grain f r o m grain sorghum and throws away 

the stubble loses Vs the feed units he has 

raised. 

T H A T gra in sorghum stubble makes a 

very inexpensive source o f palatable silage 

cattle prefer over hay when proper ly sup­

plemented w i t h protein and minerals . 

T H A T anyone feed ing ruminants corn 

cobs, corn stalks, gra in sorghum stubble, 

dry grass, sorghum s i lage—anything l o w i n 

pro te in—should balance them w i t h the 

cheapest e f fec t ive prote in . Th is is urea 

w h i c h on ly works w i t h ruminants—the 

cattle, sheep, and goats o f A m e r i c a n agr i ­

cul ture. 

T H A T a l l celluloses—such as corn cobs, 

stalks, grain sorghum stubble, etc.—are 

l o w not on ly i n p ro te in , but also i n minerals 

and V i t a m i n A . They can be added at neg­

l ig ib le cost—but neglect ing them can be 

very cost ly. 

T H A T economical ni t rogen i n fe r t i l i ze r 

has e l iminated the need f o r legumes i n soi l 

bu i ld ing—cer t a in ly i n the heavy gra in pro­

duc ing areas—as corn yields have almost 

doubled and sorghum yields almost t r ip led 

just since 1954. 

T H A T legumes may w e l l be too cost ly 

f o r b u i l d i n g soi l n i t rogen—about 750 l b 

when y o u consider loss i n income between 

oats and soybeans and the cost o f clover 

seed. Today ni t rogen can be bought ( i n 

fe r t i l i ze r ) f o r 100 l b or less i n most areas. 

T H A T hay is too expensive i n t i m e , 

labor, and machinery . I t must be cut 2 or 3 

times . . . raked more than i t is cut , because 

it gets rained on and must be " t u r n e d o v e r . ' ' 

Then i t must be baled . . . then l i f t e d by 

each bale onto a wagon . . . then far ther up 

on the wagon . . . then o f f the wagon in to an 

elevator . . . then stacked . . . then handled 

out of the stack onto a wagon . . . perhaps 

every ton handled by human muscle 6 or 7 

times before i t gets d o w n the c o w ' s throat. 

Other feeds can be m u c h more automated. 

T H A T a fa rmer w h o makes grain sor­

g h u m silage on the same 50 acres he used 

to get grain sorghum gra in w i l l A D D 50 

acres to his f a r m wi thou t cost or taxes. 

"To me the day of crop rotations is over because 
through new technology we can raise corn con­
tinuously on the same land. Your experiences and 

our research at Purdue have indicated for many 
years that you could produce more beef per acre 
from the corn plant than by any other crop. 

For example, we can produce 2000 lb. of beef 

per acre from corn silage and only 500-600 lbs. of 

beef per acre from the best legume hay crops 
made either in the form of silage or hay. 

"With our present knowledge of feeding cattle, 

hay is not an essential item in beef cattle rations. 

The corn plant contains all essential nutrients for 

ruminants excepting protein, minerals and vitamin 

A. W e are obtaining excellent results by forti­

fying our rations with 20,000-30,000 I. U. of syn­

thetic vitamin A per head daily. Many cattle 

feeders are even going to higher levels—40,000-

50,000 I. U. per day . 

"Indiana is rapidly becoming a cow and calf 

state, and many counties in the southern region 

have increased their cow and calf herds 50 to 100 

percent in the past few years. 

"The thing that puzzles me is that with the 

introduction of picker shellers, we are leaving 

from Vz to Vi of the nutritional value of the crop 

in the field. W e need a machine that will simul­

taneously shell the corn a n d also grind the cobs 

a n d stalks which could be stored in a silo or 

even dried. 

"Best wishes a n d kindest personal regards. 

Very truly yours, 

T o G a r s t & T h o m a s W . M. Beeson 

Lynn Professor" 
Purdue University 

T H A T a fa rmer can add 50% more cows 

to his operat ion i f he w i l l qu i t pu t t ing up 

hay and add those hay acres to his pasturing 

acres. A n d i f he fertilizes the pasture, he 

can carry T W I C E the cows he d i d be fo r e— 

and sometimes more than tw ice ! 

The Garst ideas w i l l not be accepted 

everywhere. They may not be workab le 

everywhere. B u t they w i l l be read and 

thought about and debated—because he is 

one o f the master farmers o f this planet. I f 

y o u are interested i n his bul let ins and more 

of his ideas, y o u can reach h i m at Coon 

Rapids, I o w a . T H E E N D 
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These tips can be ordered as kits 

of F E R T I L E G R A M S for distribu­

tion to farmers, advisers, and fer­

tilizer outlets. T h e rate is 41 per kit . 

Order on next page. 

From NEW soybean kit: (20 questions & answers) 

I s it prac t i ca l to ferti l ize soybeans? 
Yes. " T h e no t ion that soybeans do not respond to fe r t i l i ze r is a m y t h , " Purdue 

scientist M . L . Swear ing in says. W e k n o w soybeans remove m u c h N P K i n the gra in . W e 

k n o w soybeans are sold o f f the f a r m , so no re turn i n manure . W e k n o w fe r t i l e soils mean 

higher soybean yie lds . W e k n o w re la t ive ly f e w soybean acres are N O W f e r t i l i z e d and 

then very spar ingly. Fe r t i l i za t ion is a good investment . 

H o w m u c h plant food does each bushel of soybeans remove? 
A b o u t 4 l b N , 0.8 l b P 2 O s , and 1.4 l b K 2 0 . Th is means 50 bushels remove 200 l b N , 

40 l b P 2 0 5 and 70 l b K 2 0 . D o n ' t fo rge t T O T A L uptake. N o r t h Caro l ina scientists 

f o u n d 50 bushels take up 257 l b N , 48 l b P 2 0 5 , and 187 lbs K 2 0 PER A C R E i n the beans 

and plants. A l l nutrients totaled 560 lbs. A n 80-bushel crop took up 780 lbs . 

W h a t about fert i l iz ing soybeans wi th ni trogen? 
Soybeans have a great N f i x a t i o n f ac to ry i n the nodule bacteria. They f i x most o f 

their N f r o m the air or get i t f r o m the so i l . B u t added n i t rogen may g ive the crop a boost 

under coo l condi t ions , d rou th , acid so i l or poor inocu la t ion . M o s t soybean fer t i l izers 

contain some N because farmers f ee l i t helps the soybean get a j u m p on the weeds. 

W h a t does r e s e a r c h say about phosphate a n d potash for soybeans? 
A l l states say f e r t i l i z e on l o w f e r t i l i t y soils . M o s t states, especially east of the 

Mis s i s s ipp i , say f e r t i l i z e to replace the P and K soybeans remove . Some states, such as 

O h i o and M i s s o u r i , say f e r t i l i z e on h i g h f e r t i l i t y soils. 

H o w about inc luding soybeans w h e n fert i l iz ing other crops i n the rotat ion? 
Fine , I F y o u apply enough f e r t i l i ze r to take care o f the soybeans. Remember what just 

the gra in o f a corn-soybean ro ta t ion removes. The 150 bu corn and 50 bu soybeans re­

m o v e 90 lbs P 2 0 5 per acre—50 l b i n the co rn , 40 l b i n the soybeans. The same 150 bu 

corn and 50 bu soybeans remove 115 lbs K 2 0 per acre—42 l b i n the co rn , 73 l b i n the 

soybeans. D o n ' t fo rge t some f i x a t i o n o f f e r t i l i ze r nutrients i n the so i l , plant i nab i l i t y to 

absorb a l l the f e r t i l i ze r , and soi l loss. 

D o f a r m e r s generally apply enough fert i l izer i n the rotat ion? 
N o . Soybeans remove m u c h phosphate and very m u c h potash. The p rob l em may be 

creeping up on us. T h r o u g h l i m i t e d corn leaf samples i n 1970, M i s s o u r i researchers m a y 

have f o u n d a w a r n i n g . W i t h corn 1969 and corn 1970, 37% of the samples tested K 

deficient . W i t h soybeans 1969 and corn 1970, 5 5 % tested K deficient . Never forge t the 

soybean's h i g h f e r t i l i t y demand. 

e BETTER CROPS WITH PLANT FOOD, Win te r—1971 -72 



From NEW disease kit: (16 questions & answers) 

I 've heard ferti l izer can help control disease in m y crop . A n y truth to this? 
A nutrient is not a direct agent o f con t ro l . I l l i n o i s plant pathologis t , D r . E . E . Burns , 

says i t augments the natural resistance mechanisms of the plant . A n I M B A L A N C E o f 

nutrients, rather than the absolute amounts o f each nutr ient , usual ly favors disease 

development . 

W h a t do you m e a n by I M B A L A N C E ? H o w does it favor disease, as you s a y ? 
M o s t diseases have a sweet tooth f o r lush , sof t crops, the k i n d that come f r o m pour ing 

on plenty o f n i t rogen but fo rge t t ing to add enough of the other nutrients to keep no rma l 

balance i n the plant . For example , potash-hungry plants accumulate too m u c h sugars and 

nitrates that can ' t be converted to proteins. Such plants r u n d o w n ear ly—cel ls d ie , 

tissues deteriorate, i n v i t i n g open house to disease. 

I s any one nutrient the key to this apparent resistance bui ld ing? 
N O , though U S D A Yearbook on Plant Disease says, " M o r e plant diseases have been 

retarded by use of potash fer t i l izers than any other substance, perhaps because potassium 

is so essential f o r cata lyzing ce l l a c t i v i t i e s . " 

B u t r ight balance was the key i n most reports. For example , on turf-grasses, b r i n g i n g 

su l fu r in to r ight balance w i t h other elements seemed to help reduce Patch disease . . . 

keeping ni t rogen leve l up du r ing active g r o w i n g season d i d most to con t ro l red thread 

disease . . . b r i ng ing su l fu r and potash more in to balance w i t h the other elements seemed 

to help reduce dol lar spot? 

I n potatoes, late b l igh t increased as n i t rogen was increased and decl ined as P and K 

were increased or brought " i n t o r igh t ba lance . " C o r n stalk rot and l o d g i n g usual ly h i t 

harder when potash was " o u t o f ba lance" w i t h n i t rogen and phosphorus. 

W h a t do you m e a n when you say "out of b a l a n c e " or " i n right b a l a n c e ? " 
Righ t balanced f e r t i l i t y , of course, does not mean equal amounts of a l l elements. I t 

means E N O U G H of E A C H nutrient to sat isfy a h i g h - y i e l d crop 's need. N i t rogen is 

usually the lead horse, so to speak—the vigorous booster. The more i t boosts g r o w t h 

the more the crop takes up (or W O U L D take up) O T H E R nutrients , i f they are there. 

Recent reports f r o m such var ied places as F lo r ida , M i c h i g a n , Nebraska, and I l l i n o i s 

indicate corn takes up about the same amounts o f n i t rogen and po t a s s ium—wi th six 

hybrids conta in ing an average o f 24 .2 l b N and 26 .2 l b K per ton o f d ry matter produced. 

T h e n , is plant health a matter of nutrient ba lance? 
Let ' s put i t this w a y — y o u can ' t expect too m u c h health w i t h o u t i t . I l l i n o i s plant 

pathologist Burns ci ted some cases where nutrients i n balance and out o f balance affected 

disease development: (1) Corn ear rot h i t t i ng some very fe r t i l e fields the wors t . . . (2) 

Stewart 's w i l t o f corn aggravated by nitrate n i t rogen . . . (3) Potassium he lp ing reduce 

leaf spot infes ta t ion on corn w h e n brought in to r ight balance . . . (4) C a l c i u m he lp ing 

increase resistance to certain w i l t f u n g i by s tab i l iz ing pectic w a l l substances, m a k i n g 

them more resistant to enzymes that decompose cel l wa l l s . 

Order the FULL kits on next page 
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O R D E R N E W 2 - i n - l F O L D E R a n d N E W F E R T I L E G R A M K I T S on this C O U P O N 

P L E A S E S E N D U S T H E C H E C K E D I T E M S : 

Plant Food U P T A K E by S O Y B E A N S (2-color Folder) 
Plant Food U P T A K E by C O R N (2-color Folder ) 

Can Fert i l izers B A L A N C E O U T Disease? (2-color Fo lder ) . 

Fer t i l ized Corn Meets D R Y Years (2-color Folder ) 

Fer t i l izer & L i m e H e l p Soybeans M e e t A l l Weather ( F o l d e r ) . . 

Sample Quant i ty 
C o p y Supply 

40 ea. 
40 ea. 

- 4 0 ea. 

- 4 0 ea. 

-40 ea. 

Success Is I n The (Nut r ien t ) B A L A N C E (Newsle t ter ) 40 ea. 

Le t ' s Keep Corn S T R A I G H T (Newslet ter ) 40 ea. 

S I L A G E : The Nut r ien t Grabber (Newsle t ter ) 40 ea. 

D o Y o u Meet Just Remova l or N E E D ? (Newslet ter ) 40 ea. 

Be A T o p - Y i e l d C H A S E R (Newslet ter ) 40 ea. 

Pasture M o n e y M a k e r and M o n e y Loser (Newsle t ter ) 40 ea. 

N E W F E R T I L E G R A M K I T S 
Can Fert i l izers Balance Ou t Crop Disease? 40 ea. 

Fer t i l ize Y o u r Soybeans For A B u m p e r Crop 40 ea. 

New Slide Set 10-Day L o a n Purchase 

Phosphorus & Potassium i n N o - T i l l Crop Product ion , 9 slides $1 .50 

Potassium Product ion & Properties, 38 slides $6.95 

Tota l Payment Enc losed $ 

Name Address 

C i t y State Z i p Code 

Organiza t ion 

Potash Institute of North A m e r i c a , 1649 Tul l i e C i r c l e , N . E . , A t l a n t a , Georg ia 30329 
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S E C O N D I N A S E R I E S 

I s environmental pollution a new per i l to m a n ? 
N o — t h o u g h i t has been made to appear so. D r . R o b e r t White-Stevens , eminent 

Rutgers Univers i ty environmental scientist, cites some of the new vocabulary that has 

g r o w n up to confuse and d e f y de f in i t ion : "ecosys tems" . . . " b i o n o m i c s " . . . " t e r r i ­

tor ia l i n t e g r i t y " . . . " b e h a v i o r i s m " . . . and " b i o t y p e . " 

D r . White-Stevens makes three s t r ik ing contentions, based on a l i f e t i m e o f study 

respected around the w o r l d : 

• T H A T l i f e everywhere has always been threatened by p o l l u t i o n and the hazard 

of contaminat ion . 

• T H A T reduct ion o f one f o r m of p o l l u t i o n , be i t animate or inanimate , i n one place 

generally creates another, h o p e f u l l y less in ju r ious or annoying contaminat ion 

elsewhere. 

• T H A T p o l l u t i o n is a relat ive matter , the hazard o f w h i c h depends ent i re ly on the 

b iochemical ac t iv i ty o f the substance i n v o l v e d , its rate of decay or convers ion, 

the nature o f the degradation products , the route , degree and f requency of ex­

posure to humans, domestic l ives tock , w i l d l i f e and crop plants and their relat ive 

capacity to metabolize such compounds. 

W h i c h is r ight: the " f u r n a c e " theory or the "ice b o x " theory? 
G l i b but unscientif ic prophets t h row doomsday rhetoric at us these days, D r . R o y 

K o t t m a n , O h i o State Univers i ty D e a n of A g r i c u l t u r e , warns. 

O n e side says carbon d iox ide produced by ox ida t ion o f fos s i l fue l s is b u i l d i n g up i n 
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the biosphere . . . creat ing a "greenhouse e f f e c t " to heat up the earth and mel t the ice 

at the Poles and d r o w n the m a j o r coastal ci t ies. 

Another side says increased part iculate matter released in to the atmosphere w i l l re­

flect (or haze out) enough sun energy to coo l the earth and b u i l d glaciers toward another 

ice age. 

W h o ' s r ight? N o one k n o w s . A n d o n l y scientif ic s tudy, w o r l d w i d e over a l o n g per iod 

of t ime , w i l l t e l l . B u t D r . K o t t m a n warns against rhetoric that avoids rea l i ty . 

' 'The rea l i ty o f our env i ronmenta l status is this : M o r e has been done to alleviate human 

suf fe r ing . . . more done to e l imina te hunger and f a m i n e . . . more done to e l iminate 

pestilence and disease . . . more done to make l i f e pleasant and comfor tab le du r ing the 

past 50 years than i n a l l recorded h i s t o r y , " he says. 

W h y isn't potass ium fert i l izer ever mentioned wi th environmental problems? 
Because i t is no potent ia l hazard to water qua l i ty . I o w a State Un ive r s i t y Extens ion 

A g r o n o m i s t , E . R . D u n c a n , says there is no apparent envi ronmenta l concern about 

fe r t i l i ze r potassium as a pol lu tant . 

W h a t is the purpose of conservat ion? 
D r . White-Stevens puts i t ve ry p l a i n l y , " T h e purpose o f conservat ion is to conserve 

man and a l l those animate creatures and inanimate creatures w h i c h contr ibute to his 

conservat ion o f m i n d , b o d y , and soul . . . any th ing else is not conservat ion but mere ly 

conve r sa t i on . " 

D o fert i l izers contribute anything to food qual i ty? 
They are key elements i n f o o d and feed qua l i t y , D r . George S m i t h ( M o . ) t o l d a U . S . 

Senate Commi t t ee . The higher minerals and proteins fe r t i l i ze r puts i n our crops, f o r 

example , have made rickets i n ch i ld ren and m i l k fever i n cows a ra r i ty . 

Fert i l izers were once used la rge ly to " p e r k u p " poor soils. Today states w i t h some 

of the richest soils use the most n i t rogen . W h y ? So they can g r o w highest pro te in species 

(crops) possible . . . i n the year ly output o f grains and meat. 

I 've h e a r d it said fert i l izer helps improve a n i m a l efficiency. I s this so? 
Yes , sir! M o d e r n f e r t i l i ze r g rew up w i t h i m p r o v e d genetics i n plants and animals. 

D r . S m i t h cites the w o r k o f plant and an imal breeders w h o produced: 

(1) P lants that cou ld use greater quantit ies o f p roper ly balanced fer t i l izers to boost 

yields sharply. 

(2) A n i m a l s that cou ld convert these more nutr i t ious grains and forages in to m u c h 

more meat, m i l k , and eggs. 

H e cites h o w M i s s o u r i ' s corn and wheat yields are n o w double those o f 1940. L o o k 

at commerc ia l laying hens: 25% more eggs than i n 1940, about 250 a year! 

Bro i l er s : now 1 l b l i v e we igh t on less than 3 lbs o f feed . 

Swine: 1 l b o f l i v e we igh t o n 4 lbs o f feed . 

A d a i r y cow: n o w more than tw ice the m i l k o f her 1940 ancestor. 

Such gains cou ld not have happened on the " m i n i n g " so i l habits o f 30 years ago, D r . 

S m i t h said. 
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Does ferti l izer use affect a nation's economic condit ion? 
Yes. I t improves i t . D r . White-Stevens cites an interest ing study by D r . T a n n e r 

showing " a direct corre la t ion between the Fer t i l izer N i t rogen Equivalent D i e t ( F N E D ) 

and income f o r 19 countries. A s income rises the re la t ion to F N E D becomes flattened 
to a steady state around 80 l b s / c a p / a n n u m . " 

H o w m u c h land does it take to provide the nitrogen O N E person needs? 
F r o m 2 to 2.5 acres on favorable arable soils i n h u m i d temperature latitudes . . . to 

provide about 38 lbs of n i t rogen f r o m natural sources. D r . White-Stevens reports. 

Or under ideal crop and l ives tock condi t ions , some 500 m i l l i o n acres of top -y ie ld 

arable land to sustain our U . S . popula t ion " a t a bare subsistence leve l of prote in intake 

. . . a l l o w i n g no th ing to be lost to flood, drought , f r o s t , insects, disease or weeds . . . 

p r o v i d i n g no carryover f o r fu tu re crop or l ives tock fai lures . . . and leav ing no th ing f o r 

export to hungrier coun t r i e s . " 

W h e r e nitrate has increased in waterways , what are the causes? 
Loca l i zed and isolated instances po in t to three sources: (1) Mun ic ipa l - i ndus t r i a l wastes, 

(2) Septic tank and animal eff luents , (3) So i l erosion. D r . White-Stevens says, " T h e r e 

is l i t t l e secure evidence that recommended levels of field appl ied fe r t i l i ze r n i t rogen are 

responsible f o r s ignif icant or serious levels o f nitrates i n a q u i f e r s . " 

I s nitrate seriously polluting our r i v e r s ? 
• Le t ' s l ook at Indiana 's famous Wabash near Lafaye t te . U S D A scientist G . H . 

E n f i e l d f o u n d year ly levels over one 6-year per iod ranging f r o m 4 .9 to 6.9 p p m 

— l i t t l e d i f fe ren t f r o m the 1906 reading o f 6.4 p p m . 

• A K e n t u c k y t o w n of 13,000 contr ibuted fa r more nitrates and phosphates to the 

Clark River than t w o rura l watersheds flowing in to the r iver above the t o w n , 

M u r r a y State Univers i ty scientist J . D . M i k c u l c i k reported. Nitrates never 

reached toxic level f o r humans, but phosphates tested excessive at t imes , averag­

ing 30 t imes greater be low than above the t o w n . O n l y smal l amounts o f nitrates 

and phosphates came f r o m rura l drainage above t o w n , even though half the 

watershed was cropped, D r . M i k c u l c i k said. 

I s soil erosion and runoff al l b a d ? 
N o . N o t a l l so i l erosion and runo f f is p o l l u t i o n , D r . H a r o l d E . Jones of K a n s a s State 

Univers i ty says. I t has been go ing on since the w o r l d began—furn i sh ing minera l nu­

trients to our streams, lakes, and m i g h t y oceans . . . f o r m i n g soils and sometimes s h i f t i n g 

them . . . a lways con t inu ing the ecological system. 

M a n w i l l never cont ro l i t a l l . H e never should. B u t he has learned to cont ro l some o f 

this process f o r the finest f o o d p roduc t ion the w o r l d has yet seen. A n d he w i l l cont inue 

to t ry to prevent the s i l t ing o f his flood-plains, the filling i n o f his waters, and the excess 

aging and deter iorat ion o f his water bodies. 
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C a n irr igat ion water be managed to prevent nitrate leaching below the root zone? 
Yes , even on sandy soils that need ca re fu l management. D r . Jones says the key is 

" t o k n o w h o w deep plants feed f o r water and h o w m u c h mois ture any g iven soi l can 

h o l d to that d e p t h . " Coun ty so i l survey reports w i l l g ive mois ture h o l d i n g capacity i n 

inches per f o o t o f so i l . 

H o w do nitrogen a n d phosphates m o v e ? A r e they different? 
Soi l particles do not general ly b i n d or absorb nitrate. R a i n or i r r i ga t i on can m o v e 

nitrate out o f a p lant ' s root zone. 

B u t so i l particles absorb or b i n d phosphate t i g h t l y to their outside surface where i t 

reverts q u i c k l y to an inso lub le , p o o r l y available f o r m not subject to leaching. 

O h i o State Univers i ty agronomist , T e r r y L o g a n , f o u n d most phosphates get to 

our water on the erosion express—rid ing o n so i l part icles. Once i n the water , the particles 

don ' t a lways release the phosphates. The P o f t e n stays trapped i n the sediment unava i l ­

able to algae. I f the water has more phosphate than the so i l part icles, the sediment m a y 

even absorb phosphates f r o m the water rather than release them in to i t . 

W i l l winter cover crops help prevent nitrates leaching? 
Apparen t ly so. D r . Jones ( K a n ) reports sandy soi l r ece iv ing bo th manure and n i t rogen 

under i r r i ga t i on accumulated " s i g n i f i c a n t " ni t ra te-ni t rogen d o w n to 4 feet . B u t t w o 

fields w i t h f a l l -p lan ted rye showed m u c h l o w e r ni t ra te-ni t rogen levels d o w n to 2 feet 

the next spr ing. 

I l l inois agronomists D . W . M i l l e r a n d D a v i d Scher tz f o u n d a l f a l f a actual ly reducing 

nitrate N leve l i n the so i l p ro f i l e . E v e n 600 l b N spl i t appl ica t ion on a l f a l f a d i d not cause 

nitrate b u i l d u p — n o more than 1 p p m at 35 to 50 inches f o r any treatment. Perhaps a l f a l f a 

i n the ro ta t ion helps reduce nitrates that m i g h t accumulate under cont inuous corn . 

A r e chemica l fert i l izers s lowing the decline i n soil fert i l i ty? 
O n a nat ional scale, D r . S m i t h contends, our crop and l ives tock f a r m i n g is S T I L L 

r e m o v i n g more n i t rogen and minerals (phosphorus, potass ium, etc .) than we are adding. 

I n M i s s o u r i ' s f a m e d Sanborn F i e l d , 80 years o f soi l f e r t i l i t y tests have watched 

organic matter decl ine about 5 0 % i n those soils f e d o n l y b y legumes and f a r m manures. 

Legumes removed f o r hay d ra in hardest on essential mine ra l elements, D r . S m i t h ex­

plains. 

I l l i n o i s , Kansas, and I o w a report s imi la r results. H ighe r temperatures and more 

mois ture increase losses. W h e n a so i l loses 1 % of its organic matter i n the top 6 or 7 inches, 

y o u can deduct about 1,000 lbs o f n i t rogen , D r . S m i t h warns. 

T h e n if this be so, are we using too m u c h nitrogen? 
A l i t t l e I N p u t and UPtake ar i thmet ic helps answer this . W e apply about 7 m i l l i o n tons 

N a year on cul t iva ted fields, l awns , and g o l f courses, D r . C . H . W a d l e i g h , science 
advisor to the A d m i n i s t r a t o r of the U S D A A g r i c u l t u r a l R e s e a r c h Serv ice , reports. 

B u t the f o o d we Amer icans eat i n one year "accounts f o r 8 ,200,000 tons o f n i t r o g e n . " 

A l i t t l e subtract ing shows 1,200,000 more tons g o i n g O U T than go ing I N the so i l . 

W e ' v e used o n l y 90 ,000 ,000 tons o f chemica l n i t rogen since such chemicals were 

first o f f e red around the tu rn o f the cen tu ry—not m u c h progress counteract ing the 1.5 

B I L L I O N T O N S o f n i t rogen lost b y mine ra l i za t ion o f so i l organic matter over the 

years. D r . W a d l e i g h warns " w e are s t i l l r o b b i n g the so i l n i t rogen b a n k . " 
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T h e y tell me to fertil ize m y ponds for fish but to keep nitrogen-phosphorus runoff 

out of ponds. W h a t ' s u p , doc? 
Fish biologis ts say the m a i n drawback to fish p roduc t ion i n surface waters the w o r l d 

over is phosphorus def ic iency i n the water , D r . Wadle igh reports. Y o u r pond needs 

phosphorus to g r o w p lank ton f o r fish f o o d . F ish biologis ts general ly advise 800 to 1,200 

lbs of 8-8-4 fe r t i l i ze r per acre o f pond surface per year, D r . Wadle igh says. Y e t , we are 

urged to keep phosphorus r u n o f f out o f ponds. D r . Wadle igh says conservation f a r m i n g 

is our best bet f o r managing every th ing r igh t and even b e a u t i f y i n g i t . 

A neighbor h e a r d we h a d lost more m i n e r a l nutrients f r o m erosion than f r o m crop 

removal in the past 50 years . I s he r ight? 
Yes , according to D r . S m i t h . 

T h e n why haven't more f a r m e r s pract iced conservation f a r m i n g ? 
Because some of the grass and ro ta t ion programs w o u l d not b r i n g enough income to 

pay mortgages, D r . S m i t h explains. A l s o because large r o w crop machinery is not 

adapted to many mechanical erosion cont ro l practices p romoted i n the past. 

D o developing u r b a n a n d s u b u r b a n areas erode as m u c h as r u r a l or agr icu l tura l 
areas? 

M u c h more so, general ly. D r . Jones cites a study b y S C S Geologist J . R . T h o m p s o n 
. . . showing tons of erosion f r o m b u i l d i n g and construct ion ac t iv i ty i n met ropol i t an 

Det ro i t : 1,111,252 tons o f soi l eroded f r o m about 1,094.5 acres i n a 4-county area . . . 

averaging 69 tons lost per acre per year. Th i s compared w i t h 3 tons /A/year f o r the total 

met ropol i tan area and 2.6 tons /A/year f o r a l l southeast M i c h i g a n . H e warns urban 

areas under active construct ion can suffer up to 25 t imes the erosion o f comparable pro­

tected areas. 

I 've h e a r d folks say L a k e E r i e is being m u r d e r e d . W h a t about that? 
I f i t i s , agriculture is not do ing i t . Just 13% o f the phosphate-P enter ing the lake is f r o m 

agricul tural sources, the L a k e E r i e E n f o r c e m e n t Conference T e c h n i c a l Committee 

reports. Lake H u r o n contributes that m u c h phosphate-P to Er ie . 

D o fowl pollute our waters? 
They surely do. They carry on their b io log ic func t i ons , as D r . Wadle igh explains. 

A t just one lake i n I l l i n o i s — L a k e Chautaugua—the duck popula t ion adds 5.6 lbs o f 

phosphorus, 12.8 lbs o f n i t rogen per acre of lake per year . . . enough to induce 

eutrophicat ion. D r . B o r l a u g said, " I f I have to choose between birds and m a n , I ' l l 

vote f o r man every t i m e . " 
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C a n W e Depend On N A T U R E ' S A C R E S To Feed U s ? 

Bu Y i e l d Mois ture T e s t Weight Broken Kernels 
Foreign Matter 

T o d a y ' s 
A c r e - ^ 

N a t u r e ' s 
A c r e _ -

1 2 1 . 9 

3 7 . 7 4 

2 2 % 

1 8 % 

5 6 lb 

5 4 lb 

0 . 8 % 

5 % 

D I F F E R E N C E 1 > 8 4 B u 
L e s s Food 

4 % 
Less Moisture 

2 l b 
Less Test Wt. 

4 . 2 % More 
Breakage , e tc . 

Condensed f r o m 
N E B R A S K A F A R M E R 
Magaz ine 

M U C H H A S B E E N said about 

f o o d shortages we w o u l d face i f we 

l istened too ca r e fu l l y to the " e c o l o -

g i s t s . " 

The Geneva Y o u n g Farmers A s ­

sociat ion i n F i l l m o r e Coun ty ( N e b r . ) 

decided to show what the results 

w o u l d be. So i n 1971 they grew a 

"Nature ' s A c r e " o f corn . Beside 

i t , they put " T o d a y ' s A c r e . " 
" N a t u r e ' s A c r e " got N O f e r t i l ­

izer, N O herb ic ide , N O i r r i g a t i o n , 

N O insecticide. " T o d a y ' s A c r e " 
[ g o t recommended amounts o f each. 

I n a l l other th ings , the t w o " a c r e s " 

were treated exact ly a l i k e — S A M E 
cropping h i s to ry , S A M E c u l t i v a t i o n , 

S A M E seed (N-cy top la sm) . A l l 

p lan t ing was done on M a y 4 . 

N O fert i l izer , N O herbic ide , N O i rr iga t ion , N O pesticide: N A T U R E ' S A C R E 



" T o d a y ' s A c r e " was seeded f o r 

24 ,000 plants per acre. The a i m f o r 

"Nature ' s A c r e " was 18,000 plants , 

since i t was not to be i r r iga ted . B u t 

Dennis K i m b r o u g h figured he prob­

ably got i t on a l i t t l e heavier than that, 

closer to 20 ,000 . 

O n A u g . 10 w h e n the picture was 

taken, " N a t u r e ' s A c r e " corn was i n 

the m i l k stage, " T o d a y ' s A c r e " i n 

late dough stage. The " N a t u r e ' s 
A c r e " ears were nubbins , " T o d a y ' s 
A c r e " ears l o n g , p l u m p and w e l l 

filled. 

A t harvest, the contrast i n the t w o 

systems spoke f o r i tself : 37 .74 

bushels f r o m " N a t u r e ' s A c r e , " 
121.9 bushels f r o m " T o d a y ' s A c r e . ' ' 

The plots were on the f a r m oper­

ated by Dennis K i m b r o u g h . H e and 

M i k e Johnson, bo th members o f 

the Geneva Y o u n g Farmers, t o l d 

Nebraska Farmer the " N a t u r e ' s 

A c r e " corn had been 5 days behind 

tasseling, 12 days behind i n ear 

shoot and s i l k i n g — e v e n though corn 

on bo th plots emerged at the same 

t i m e , reached the 4-leaf stage at the 

same t ime . 

Dennis was concerned w i t h ad­

jus t ing his co' i b i n e to get a l l the l o w -

to- the-ground oars on the Nature ' s 

p lo t . They p lan to repeat the dem­

onstrat ion on the same acreage next 

year. I t is bel ieved even more d i f ­

ference w i l l be shown. 

The "Nature ' s A c r e " co rn un­

doubtedly der ived some benefit i n 

1971 f r o m modern f a r m i n g tech­

niques used on this g round i n 1970. 

The 1970 corn here had been w e l l 

f e r t i l i z ed and treated f o r weed con­

t ro l and r o o t w o r m con t ro l . C o r n 

on the p lo t field had been cut f o r 

silage the year before . T H E E N D 

T O D A Y ' S A C R E : Adequate Rate s F e r t i l i z e r , H e r b i c i d e , I r r i g a t i o n , Pesticide 



Some talk a lot about the balance of na ture . W h a t is i t? 
D r . N o r m a n B o r l a u g , w i n n e r of the Nobel Peace P r i z e f o r deve lop ing h i g h l y pro­

duct ive wheat , t o l d F A R M P R O F I T magazine this balance o f nature ta lk makes h i m 

" s i c k to his s t o m a c h . " W h y ? Perhaps because he was o r i g i n a l l y a forest ecologist . . . 

w o r k i n g i n Centra l Idaho 's largest p r i m i t i v e area i n 1936 . . . a long the m i d d l e f o r k 

of the Sa lmon R i v e r , an area essentially untouched b y man . B u t even there he 

f o u n d things not i n balance w i t h nature. Instead he f o u n d b i g bark beetle epidemics rav­

aging the forests and summer fires started b y l i g h t n i n g . Those precious forest lands 

were get t ing the wors t o f that " b a l a n c e " and m a n had come to t ry to help them. 

W h a t does D r . B o r l a u g believe would happen if the U . S . suddenly h a d no fert i l i zer? 
H e t o l d F A R M P R O F I T Associate E d i t o r B i l l B r a n t l e y the people w o u l d n ' t starve 

f o r 3 or 4 years . . . but they w o u l d have to pay huge prices f o r f o o d they got or go hungry . 

He wonders i f the " e c o l o g y f a n a t i c s " w o u l d be around then to take care o f the s tarving 

people w h o c o u l d n ' t a f f o r d to buy what f o o d there was. E d i t o r B r a n t l e y reports " a n 

exhaus t ive" Texas A & M study showed Texas crop yields w o u l d decl ine 36 to 4 7 % 

i f a l l fe r t i l i zers and pesticides were banned . . . increasing f o o d costs nearly 300%. 

Other estimates range d o w n w a r d , he reports , w i t h one s h o w i n g 4 0 % LESS f o o d cost ing 

consumers 7 5 % M O R E money . 

I s there a magic seed that doesn't need growth boosters a n d protectors? 

N o , sir. D r . B o r l a u g and a smal l staff o f scientists w o r k e d 25 years to come up w i t h 

the remarkable wheat varieties they recent ly gave to the wor ld—espec i a l l y less developed 

nations. B u t the seed is " j u s t the ca t a ly s t , " D r . B o r l a u g r eminded F A R M P R O F I T 
readers. H e emphasized h o w i t takes " t h e f e r t i l i z e r , chemicals , power , and manage­

ment to put i t a l l t oge the r . " M o s t o f the " p o p u l a r p ress" d i d not capture this w h e n 

t a lk ing about the so-called Green R e v o l u t i o n . 

W h a t does the Nobel w i n n e r th ink of organic f a r m i n g ? 

Organic farmers aren' t rea l ly farmers at a l l , D r . B o r l a u g con tends—"they ' r e 

gardeners and they ' re on C l o u d 9 . " E v e n i f organic plant foods cou ld produce enough 

f o o d to feed today 's popu la t ion , w e w o u l d have to use every available acre to get 

that f o o d . The environmental is ts c o u l d fo rge t w i l d l i f e and recreation. D r . B o r l a u g 
concluded, " T h e r e ' d be no land l e f t f o r this because then i t becomes a struggle f o r sur­

v i v a l . 

W h a t does D r . B o r l a u g th ink of fu ture food prospects? 
A lost game U N L E S S the " F o o d def ic i t coun t r i e s " can continue to use f e r t i l i z e r — 

not at present rates—but doub led , t r i p l e d , and quadrupled i n the next 20 to 30 years. 

H e t o l d F A R M P R O F I T E d i t o r B r a n t l e y , " E n v i r o n m e n t a l alarmists are out 

pedd l ing their ph i losophy to deve lop ing countries where there is human hunger already. 

A s fa r as I ' m concerned, this is i m m o r a l . " 
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W h a t a r m y of pests wi l l attack our cultivated crops this season? 
Over 3,000 " e c o n o m i c a l l y impor tant species o f i n s e c t s " — P L U S as many plant 

disease agents, and "unes t imated numbers o f nematodes, rodents, weeds, and other 

compe t i t o r s , " according to O h i o State Univers i ty agronomist E d w a r d Stroube. 

W h a t do pests cost the U . S . today? 
A b o u t $20 b i l l i o n a year, est imated, i n total losses o f crop plants and l i v e s t o c k — 

even wi th our intensive pest control measure and efficient pesticides, D r . Whi te -
Stevens reports. Th is represents a 25% pest t ax—or 250 on every dol lar spent f o r f o o d . 

W h a t would pests cost us if we didn't have pesticides? 
I t ' s anyone's guess, D r . White-Stevens contends. H e believes yields w o u l d drop to 

less than 50% . . . f o o d costs w o u l d j u m p 4 to 5 f o l d . . . and the 180 per take-home dol lar 

n o w spent f o r f o o d w o u l d rise to 75 or 800 perhaps. A n d a l l this f o r qua l i ty " t o t a l l y 

unacceptable to the modern A m e r i c a n h o u s e w i f e . " 

W h y should food costs soar that m u c h ? 
Because o f losses in more than yield! D r . White-Stevens cites I n d i a — u s i n g very 

l i t t le or no pest con t ro l—where insects, decay, and v e r m i n get over 50% of the harvested 

f o o d before i t reaches the consumer 's m o u t h . 

He concludes, " S i m p l e protect ive pesticide measures between harvest and con­

sumer cou ld v i r t ua l l y double e f fec t ive f o o d p roduc t ion i n a land where upwards o f 

300 m i l l i o n people are con t inua l ly on the verge of s t a rva t i on . " 

W h y introduce new i m p r o v e d plant and an imal stocks, w h y pour on fe r t i l i ze r s , w h y 

provide i r r iga t ion f ac i l i t i e s , i f the E X T R A yields are to be devoured by pests? D r . Whi te -
Stevens urges pesticides i n a l l agr icul tura l inprovement programs f o r deve lop ing na­

tions. 

W h a t about A m e r i c a ? A r e pests a problem here A F T E R the food is produced? 
A b i g p rob l em, according to D r . Stroube. The F D A seizes thousands of tons o f 

f o o d " u n f i t f o r human consumpt ion"—abou t 7 5 % attr ibuted to f i l t h or decompos i t ion , 

inc lud ing insects, insect f ragments , mo lds , f u n g i , bacteria, and other undesirable 

organisms. D r . Stroube quotes the Nat iona l Research C o u n c i l : "P lan t and animal 

pests rank among the foremost causes o f f o o d destruct ion, deter iorat ion, and contamina­

t i o n . " 

H o w were pests controlled before chemica l pesticides? 
Through l i m i t e d b io log ica l and cul tura l methods. Insects and disease once caused 

wide fluctuations i n yields and qua l i ty f r o m season to season. A n d the housewife had to 

" t r i m a w a y ' ' a t h i rd or more o f her f resh produce ru ined by insects or disease. D r . Whi te -
Stevens says advances are being made i n b io log ica l cont ro l methods. B u t he believes the 

most we can anticipate is " in tegra ted programs where bo th chemicals and b io log i ca l con­

trols are c o m b i n e d . ' ' 

D r . Stroube reports producers n o w use cul tura l controls where prac t ica l—righ t 

t i l lage , crop sanitat ion, p lan t ing dates unfavorable to specific pests, varieties resistant 

to certain insects and disease. They also t ry certain parasites, predators, and disease 

organisms to cont ro l a f e w specific pests. B u t he says such methods have " d e f i n i t e 

l i m i t a t i o n s . " 
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I s D D T a v i l la in or a hero? 
Y o u be the judge. D r . White-Stevens gives some scientif ic facts i n the br ie f h is tory 

of this workhorse chemica l ; 

• D D T alone has saved more h u m a n l ives than a l l the wonder drugs c o m b i n e d — 

especially i n the malar ia batt le. 

• N o evidence o f i n j u r y , cancer, or death after 25 years o f D D T use, exposing at 

least 1 b i l l i o n humans, has ever been " m e d i c a l l y es tab l i shed"—though " i n ­

v id ious c l a i m s " have been made. 

• Worke r s i n D D T plants , exposed d a i l y up to 19 years to at least 200 t imes the 

leve l reaching the general p u b l i c , revealed " n o s ignif icant c l i n i ca l effects at a l l . " 

• Cancer among these D D T plant workers averaged less than the general pub l i c 

. . . w h i l e the numbers o f ch i ld ren they sired averaged above the U . S . popu la t ion 

average. 

• Insurance companies u n d e r w r i t i n g workers i n pesticide plants or i n pest con t ro l 

operator companies do not demand higher r i sk p r e m i u m f o r such coverage. 

T h e acute effects of D D T m a y not be serious i n m a n . B u t what about 
long t erm effects? 

' ' A H drugs exh ib i t a dose-response e f f e c t , ' ' D r . White-Stevens explains , " a n d i f D D T 

does not , i t is the first d rug discovered that d o e s n ' t . " H e then cites the D D T plant 

workers . . . exposed f o r nearly 20 years to at least 200 t imes the D D T the average 

person gets. Th is exceeds " a n o r m a l cont inuous exposure o f 4 ,000 yea r s . " W h o wants 

exper imental p roof that "extends f o r longer than 4 m i l l e n i a ? " 

D o weed a n d pest-control chemicals persist a n d accumulate in our soil a n d water 
a n d food supp ly? 

" L o n g te rm m o n i t o r i n g surveys o f m a j o r r iver and estuarine waters and their 

benthic deposits reveal no s ignif icant trends o f accumula t ion or toxic i t ies f o r any group 

of pest icidal compounds or f o r any one pe s t i c i de , " D r . White-Stevens reports. H e 

cites 7 studies suppor t ing this s ta tement—including general assays o f D D T and related 

analogues on such m a j o r r ivers as Mis s i s s ipp i , M i s s o u r i , O h i o , and C o l u m b i a d ra in ing 

m i l l i o n s o f acres o f pesticide-treated lands. 

H e also says there is " n o evidence f r o m extensive market basket surveys nor f r o m 

surveys o f b l o o d analyses or f a t and tissue biopsies that any pesticide or group of 

pesticides is escalating i n the f o o d or the bodies o f the p e o p l e . " H e cites 17 studies 

here, reaching back to 1958. 

H e says herbicides have e f f ec t ive ly reduced undesirable underbrush and stream 

bank-c logg ing weed g r o w t h " w i t h o u t i n d u c i n g in ju r ious or deleterious contaminat ion 

of flowing or storage a q u i f e r s . " H e c i ted 6 studies showing top concentrations o f 

appl ied herbicides to be be low 0 .1 p p m , w h i c h r ap id ly dissipated and degraded. 

W h a t do pesticide crit ics invar iab ly over look? 
Three m i t i g a t i n g fac tors , according to D r . White-Stevens: (1) There is tremendous 

dilution as the compound courses the gathering waters. (2) The most persistent 

pesticides are exceedingly insoluble i n water. (3) E v e n the most persistent pesticides 

undergo v a r y i n g degrees o f decay i n to less tox ic der ivat ives . 
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T h e n how c a n pesticides contaminate w a t e r w a y s ? 
Where i t happens, i t can usual ly be traced to one o f three condi t ions , D r . Whi te -

Stevens explains: 

1 — T o accidental or irresponsible d u m p i n g o f residual pesticides in to streams. 

2 — T o an unexpected severe wash-off by torrent ial rains immedia te ly after a dust or 

granular appl icat ion o f a persistent insecticide to cont ro l soi l insects. 

3— T o the i l l -advised appl ica t ion of an unrecommended persistent pesticide d i rec t ly 

to a lake or stream. 

The last cond i t ion occurred at Clear Lake i n C a l i f o r n i a , n o w a w e l l k n o w n case. B u t 

f e w headlines appeared w h e n C O R R E C T insecticides enabled the f ish to repopulate 

r ap id ly , the grebes to re turn , and the legions o f eye gnats to decline enough f o r humans 

to en joy the Clear Lake area f o r recreation. 

D o agr icul tura l pesticides cause u n n a t u r a l f ish ki l ls in the U . S . ? 

Public Hea l th Service and In ter ior Department reports have shown f o r many years 

that a l l agr icul tural chemicals combined account f o r LESS than 3% of a l l f i sh k i l l s 

reported. Indust r ia l and mun ic ipa l sewage effluents k i l l over 7 5 % of the total reported 

each year. 

H o w do pesticides r a n k as a f o r m of agr icu l tura l investment? 
" T h e y rank second on ly to fe r t i l i ze r i n terms of their dol lar return per dol lar i n ­

ves t ed , " D r . K o t t m a n explains. He cites a 1968 study by D r . J . C . Headley showing 

these average returns: Fer t i l izer returns $4 .50 . . . pesticides $ 4 . 1 6 . . . machinery $2.43 
f o r each dol lar invested i n them. 

W h a t is the m a x i m u m n u m b e r of people this old planet can take? 
N o one knows . Bu t D r . K o t t m a n points out a s t r ik ing paradox i n the warnings o f the 

alarmists. W e are to ld Ind ia is " o n e o f the areas where over-popula t ion prevents people 

f r o m e n j o y i n g the good l i f e . " 

Bu t we are not t o ld the P O P U L A T I O N D E N S I T Y of Ind ia is 200 F E W E R people per 

square m i l e than West Germany . . . 478 F E W E R people per square m i l e than H o l l a n d 

. . . 578 F E W E R people per square m i l e than N e w Jersey. 

D r . K o t t m a n says he doesn' t hear " t o o many people t a lk ing about h o w depr ived the 

people i n West Germany are t o d a y . " 

Do you have any idea . . . 
. . . how many reprints of this magazine 's current series on F A C T S f r o m O U R 
E N V I R O N M E N T can be used by your school or company or state at a cost not to 
exceed 70 per booklet? 

I f demand warrants, the Potash Insti tute w i l l compress the 4-part series in to a 

mult i -purpose b rochure—for local ma i l ings , meet ing handouts, teaching and ta lk 

plans, radio and press use, and as a handy guide when f a c i n g alarmed urban f r i ends . 

L e t us hear f r o m you. W e wi l l appreciate your advice. 
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W I N T E R I S H A R D on g o l f greens i n 

the P iedmont area o f the Southeast. W i n t e r 

loss o f bermudagrass ( C y n o d o n spp.) is 

causing m u c h concern. W h e n grass f a i l s to 

regrow i n spr ing , y o u can o f t e n trace the 

reason d i rec t ly or ind i rec t ly to win te r 

temperatures. 

Can plant f o o d help f igh t this p rob lem? 

Science has l o n g k n o w n correc t ly balanced 

f e r t i l i t y — ( N ) n i t rogen , (P) phosphorus, 

( K ) potassium—influences the hardening 

process i n plants. W o r k i n many areas has 

shown: 

hardened i n a g r o w t h chamber before be­

i n g subjected to a standard f r eez ing test. 

R e g r o w t h after f r eez ing d i f f e r e d greatly 

among several rat ios, as shown i n T a b l e 2. 
A s temperatures decl ined differences among 

treatments became greater. 

M o s t r e g r o w t h came f r o m ratios i n w h i c h 

n i t rogen and potassium were about equal 

and about 4 to 5 t imes greater than P. 

The 4-1-6 ra t io gave greatest y i e l d i n d r y 

matter , f o l l o w e d closely b y 4-1-3 and 

4-0-4. 

Least r eg rowth occurred w h e n n i t rogen 

Make bermudagrass WINTER-TOUGH 
• T u r f g r a s s e s wi th high t issue-N were 

less resistant to winter i n j u r y than 
those f r o m low-N plots. 

• H e a v y a n d late nitrogen appl ica­
tions increased total N content i n 
bluegrass . 

• Nitrate concentrat ion was h igh 
before wheat harden ing , decreased 
d u r i n g harden ing , a n d r e m a i n e d 
low d u r i n g m a x i m u m hardiness . 

• F r o s t resistance was mainta ined in 
potato tissue wi th N fert i l izat ion I F 
high P a n d K were present . 

• A p p l y i n g P a n d K wi th n o r m a l N 
levels increased hardiness of winter 
wheat . 

• A l fa l fa ' s cold resistance was in ­

fluenced by amounts of phosphorus 
a n d potass ium—with a 2:5 rat io 
fert i l izer giving best results . 

• A t high nitrogen levels, winter in ­
j u r y to coastal bermudagrass de­
cl ined as potash rates went u p . 

H o w m u c h or h o w l i t t l e do D I F F E R E N T 

ratios o f n i t rogen , phosphorus, and potas­

s ium aid the c o l d tolerance o f g o l f green 

grass? W e studied t w o g o l f green bermuda­

grass cul t ivars to answer this quest ion. 

Samples f r o m f ie ld-produced tu r f were 

depleted o f soi l nutrients before d i f f e r en t 

f e r t i l i t y ratios were appl ied , as shown i n 

T a b l e 1. Then the samples were c o l d -

W . B . G i l b e r t 
N . C . State Univers i ty 

was m u c h higher or out o f balance or 

p ropor t ion to the other t w o nutr ients . 

Poorest r e g r o w t h came f r o m 4-0-0 and 

1-1-3 ratios. The 4-0-0 treatment, ca r ry ing 

p len ty o f n i t rogen but no phosphorus and 

potassium, produced very dark green, 

succulent leaf tissue, an open house to dis­

ease organisms. The 1-1-3 ra t io , l o w i n 

n i t rogen , l ed to poor leaf and stem g r o w t h . 

Plants rece iv ing o n l y h i g h n i t rogen 

(4-0-0 ra t io) showed least resistance to l o w 

temperatures, as shown i n T a b l e 3 . Th i s 

mater ia l was hardened very l i t t l e by ex­

posure to no rma l hardening condi t ions . 

B u t by increasing the leve l o f n i t rogen at 

a g iven leve l o f phosphorus and potass ium, 

hardiness increased. 

A d d i n g phosphorus O R potassium (4-0-0 

vs 4-1-0 or 4-0-3) i m p r o v e d c o l d tolerance 

s l igh t ly . B u t adding bo th (4-0-0 vs 4-1-3) 

i m p r o v e d co ld tolerance substantial ly. A 

balanced f e r t i l i t y p rog ram cer ta inly seems 

advisable to cond i t i on the bermudagrass 

f o r the processes o f hardening. 

W i t h straight N , T i f g r e e n bermuda suf­

fe red 5 0 % w i n t e r k i l l o f the stand at 2 6 ° F . 

Increments o f K reduced the percent k i l l e d 
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Table 1. Nutrient ratios applied to two bermudagrass cultivars 
for winter hardiness evaluation. 

Nutrient, g/100m2 

on elemental basis 
Ratio 

Treatment N P K approximate 

1 1,000 244 1,230 4-1-6 
2 1,000 244 615 4-1-3 
3 1,000 0 615 4-0-3 
4 1,000 0 0 4-0-0 
5 500 244 615 2-1-3 
6 1,000 244 0 4-1-0 
7 1,000 1,220 205 4-5-1 
8 250 244 615 1-1-3 

th RIGHT BALANCED fertility 
D . L . D a v i s 

Univers i ty of K e n t u c k y 

Table 2. Top regrowth produced by Tifdwarf and Tifgreen 
bermudagrass following exposure to low temperature test. 

Mean values*, dry weight in g 

Treatment ratio Check -2. 2 c -5. 0 c -7. 8 c 

1 4-1-6 2. 36 a 2. 34 a 1. 99 a 1. 29 a 
2 4-1-3 2. 24 ab 2.45 a 1. 84 a 1. 03 ab 
3 4-0-3 2. 17 ab 2. 26 a 1. 42 ab 0. 00 d 
4 4-0-0 2. 16 ab 2. 03 a 0. 88 b 0. 00 d 
5 2-1-3 1.75 be 1. 81 ab 1. 45 ab 0. 87 abc 
6 4-1-0 1.70 be 1. 82 ab 1. 32 ab 0. 57 bed 
7 4-5-1 1. 70 be 1.79 ab 1. 55 ab 0. 56 bed 
8 1-1-3 1.40 c 1. 21 b 1.01 b 0. 24 cd 

* Means within a given temperature treatment not followed by a common letter differ sig­
nificantly at the 5% level according to Duncan's multiple range test. 

Table 3. Low temperature points ( L T ^ ) which caused a 50% 
reduction in top growth of bermudagrass after a freezing test. 

Treatment 
N - P - K 
ratio Tifdwarf 

L T 5 0 in C 

Tifgreen Avg 

1 4-1-6 -8.3 -8.3 -8.3 
2 4-1-3 -8.3 -7.8 -8.1 
5 2-1-3 . -7.8 -7. 2 -7. 5 
7 4-5-1 -6.1 -7. 2 -6.7 
8 1-1-3 -6. 1 -6.1 -6.1 
3 4-0-3 -5.0 -6. 1 -5.6 
6 4-1-0 -5.6 -5.6 -5.6 
4 4-0-0 -4.5 -5.0 -4 .8 
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by c o l d temperatures. A n d at o p t i m u m 

treatment ( 4 N - 6 K ra t io) 5 0 % k i l l d i d not 

occur u n t i l 18° F . That seems to say 

potassium helped add 8 v i t a l degrees to the 

l i f e o f the grass stand. 

Other scientists have f o u n d s imi la r trends 

— f o r example , a 2P -5K ra t io increasing 

co ld resistance i n a l f a l f a . . . excess n i t rogen 

and/or inadequate potass ium possibly a id ing 

win te r damage to bermudagrass greens. 

Such results s t rongly suggest three steps 

f o r tu r f growers c o n f r o n t i n g win t e r dam­

age: 

1— W h e n using N P K to bui ld cold tol­
erance , a lways ma in ta in adequate 
levels of 6 6 the other t w o . " 

2 — R i g h t ba lanced ferti l i ty is the key , 
wi th emphasis on adequate potas­
s i u m in late s u m m e r . 

3 — A 4-1-6 N P K rat io produced best 
cold tolerance i n these tests. T H E 
E N D 

NEW 
fertilegrams 

F E R T I L I Z E y o u r soybeans for a 
b u m p e r crop . 

C a n fert i l izers B A L A N C E O U T 
crop disease? 

G o o d teaching a n d telling aids 
f r o m scientific r e s e a r c h a n d ex­
perience. 

O R D E R O N P A G E 10 . . . 
T O D A Y 

Cut L O S S E S . . . 
F E W E R S O Y B E A N S w i l l be l e f t i n the 

f i e l d — a n d more money i n the pocket-

b o o k — i f farmers w i l l f o l l o w the advice o f 

M i s s o u r i agr icul tura l engineer, R ichard 

Ph i l l i p s : 

• Beg in harvest ing w h e n moisture 

content reaches 13 percent. Shatter losses 

increase great ly w h e n mois ture levels d rop 

be low 11.5 percent. A sure w a y to check 

mois ture content is to have field samples 

tested w i t h a mois ture tester. L o c a l elevators 

can do this . 

• H a r v e s t at a n average combine 

8 round speed between 2.5 and 4 mi les 

per hour. Combines operate most e f f i c i en t ly 

at that range—and the cutter bar is a l l owed 

to r ide d o w n f o r m a x i m u m cut. F igure 

mi les per hour b y d i v i d i n g 10 in to the 

number o f three-foot strides covered by the 

combine i n 20 seconds. 

• C o u n t beans on the g round before 

harvest so they w o n ' t be charged against 

c o m b i n i n g . A f t e r the combine has passed, 

again count beans on the g round to determine 

number lost i n harvest. Four beans per 

square f o o t indicate a bushel o f beans lost 

per acre. 

• M a t c h ground speed to combine reel 

speed. Best speed rat io is a reel speed 1.5 

t imes the combine g round speed. Another 

good guidel ine is 12 r p m ' s o f reel speed 

f o r each m p h of combine g round speed. 

A l o w reel speed reduces shattering and 

cuts loss o f bean pods that " p o p o u t " o f 

the combine after cu t t ing . 

• C u t soybeans as close to the g round as 

possible. A 3.5 to 4 - inch stubble height 

is not good . Tests show a 10 percent 

reduct ion i n harvest losses w h e n soybeans 

were cut o f f at IVz inches. A l o w stubble 

height is possible b y harvest ing s l o w l y 

and us ing an automatic header con t ro l . 

• M e a s u r e soybean losses f r o m cu t t i ng , 

gather ing, and threshing operations to p i n ­

po in t necessary adjustments. F o l l o w i n ­

structions i n the combine operator 's manua l . 

Check losses resul t ing f r o m each area o f 

operat ion, then readjust i n d i v i d u a l l y to best 

operat ing condi t ions . 
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BECAUSE improper soybean harvest can cost 
America 123 million bushels OR $369 million farm 
income OR $600 per 100 acres OR $15 per hour. 

• Cont inual ly adjust the combine to 

changing crop condi t ions . W h e n bean pods 

are tough f r o m early m o r n i n g dew and 

dampness, run cyl inder at 500 r p m ' s or 

faster and set concaves closer. A s beans 

dry out i n f a l l sunshine, cy l inder speed can 

be s lowed and cyl inder concave clearance 

increased. A l s o s low the b lower f a n to 

prevent beans f r o m being " b l o w n out the 

b a c k . " For lodged beans, combine in to the 

d o w n soybeans w i t h reel tines set ve r t i ­

ca l ly . A n g l e d tines m i g h t h o l d the soybeans 

and increase losses. M i s s o u r i F a r m News 
Service 
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F I G U R E 1 

W e a t h e r A f f e c t s S o y b e a n 

R e s p o n s e To L i m e 48.1 

( G o o d F e r t i l i t y ) 

38 .0 bu. l 

A c i d L i m e d A c i d L i m e d 
S o i l A c i d i t y 

F I G U R E 2 

L i m i n g A f f e c t s S o y b e a n 

R e s p o n s e To F e r t i l i z e r 

( M o i s t & D r y Y e a r s ) 
3 9 . 5 

23.7bu . 5 

L o w G o o d 

p l e a r I 
• N e u t r a J 

L o w G o o d 
S o i l F e r t i l i t y L e v e l 

F I G U R E 3 

Fertilizer + lime help SOYBEANS 

S H O U L D W E F E R T I L I Z E S O Y ­
B E A N S ? This question is o f t en asked. 

Researchers seem convinced soybeans w i l l 

respond to f e r t i l i ze r s—but statistics say 

many farmers are not convinced . 

Soybeans—like corn—have a b ig appe­

t i te . N o r t h Carol ina State Un ive r s i t y re­

ports a 50-bushel soybean crop produces 

9,100 lbs . of d ry matter per acre (beans and 

tops). Such a crop requires about 257 lbs . N ; 

48 lbs . P 2 0 5 ; 187 lbs . K 2 0 ; 49 lbs . cal­

c i u m ; 19 lbs. magnes ium; 20 lbs . su l fu r , 

and smal l quantities of various m i c r o n u -

trients. 

Y e t , U S D A shows many farmers s t i l l do 

not f e r t i l i ze their soybeans. I n Indiana , 

6 1 % were f e r t i l i z e d , but on ly 13% i n I o w a 

i n 1970. Even soybeans being f e r t i l i z ed 

receive l o w quanti t ies. Average appl ica t ion 

i n the 14 ma jo r soybean states was 14 l b N — 

37 lb P 2 O 5 - 5 0 1 b K 2 0 i n 1970. 

W h y do so many farmers f a i l to f e r t i l i ze 

their soybeans? M a n y say they t r ied i t and 

i t d i d n ' t pay. Bu t d i d they real ly measure 

y i e ld responses closely enough to te l l? 

A $10 per acre increase i n corn y i e ld 

(10 bu) is easily seen i n the hopper when 

harvesting the fe r t i l i ze r test r o w s . B u t 

the same $10 per acre increase i n soybeans 

(about 3 bu) may go unnoticed unless care­

f u l weights are taken. 

Perhaps this is part of the answer, but 

there are other reasons. 

I n trials at their Wash ing ton Cour t House, 

O h i o , test p lo ts , A g r i c o agronomists have 

shown how r a i n f a l l , l i m i n g , and fer t i l izers 

affect soybean y ie lds . Poor weather condi ­

tions or excess soi l acidi ty can reduce or 

even prevent soybean responses to f e r t i l i ­

zers. B u t i f condi t ions were good other­

wise , fer t i l izers increased yields most 

years. 

The study was conducted on f o u r m a i n 

plots f o r seven years. Tab le 1 shows the 

ranges of soi l test values. 

Plots inc luded: (1) " A c i d , l o w P - K 

s o i l " ; (2) "Near -neu t ra l , l o w P - K s o i l " ; 

(3) " A c i d , good P - K s o i l " ; (4) "Near -

neutral , good P - K s o i l " . 

Each year t w o to ten soybean varieties 

were g r o w n on a l l p lots . Plant samples 

were taken at d i f fe ren t stages. R a i n f a l l was 

recorded. I n the seventh year r o w fer t i l izers 

were evaluated. 

D i d soybeans respond to fer t i l izers? Yes 

—under most condi t ions . Three factors 
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W e a t h e r A f f e c t s S o y b e a n 

Response t o F e r t i l i z e r s 

( L i m e d S o i l s ) 48.1 

S o i I F e r t i I i t y L e v e l 

F I G U R E 4 

meet ALL weather 
R . B . L O C K M A N 

A G R I C O C H E M I C A L C O M P A N Y 

were shown to influence yields: 

(1) Mois ture: Soybeans may have rela­

t ive ly short roots concentrated i n the 

top f e w inches of so i l . F igure 1 shows 

the b ig influence of moisture on 

soybean yields . The greatest i n ­

crease f r o m good moisture ( + 1 7 . 2 

b u / A ) was f o u n d on the near-neutral, 

good f e r t i l i t y p lo t . Moisture re­
sponse was only 10 b u / A on low 
fertility plots. Good fertility pre­
pares the soybean to take advan­
tage of good moisture. 

(2) L i m i n g : Soi l acidi ty part ly gov­

erns nutrient uptake and ni t rogen 

f ixa t ion . L i m i n g played a b ig role i n 

de termining soybean yie lds . Proper 

l i m i n g ( p H i n the 6.0's vs. i n the 

5.0 's) averaged 10.8 bu/acre y i e ld 

increase. 

Mois ture and f e r t i l i t y d id not 

greatly affect response to l i m i n g . 

F i g u r e 2 shows l i m i n g was s l igh t ly 

more profi table on mois t years 

%N In S e e d l i n g W h o l e - P l a n t S o y b e a n s 
601 

3.0 3.5 4 .0 4.5 5.0 
%N In S e e d l i n g P l a n t 

( + 1 0 . 1 b u / A ) than on d ry years 

( + 8.6 b u / A ) . F i g u r e 3 shows fer­

t i l izers s l igh t ly reduced degree of 

l i m e response ( + 1 2 . 2 bu on l o w vs. 

+ 9.2 bu on good f e r t i l i t y soi ls) , 

apparently since bo th can increase 

supply of available nutrients. 

(3) Soil Fert i l i ty: Good soil f e r t i l i t y 

plays two roles i n soybean produc­

t i on—to feed the plant and to feed 

the ni t rogen fixing bacteria w h i c h in 

turn supply the large N requirement 

f o r the plant . 

Figure 3 shows good f e r t i l i t y increased 

yields 6.6 bu on acid soils and 3.6 bu on 

near-neutral soils. F igure 4 shows good fer­

t i l i t y increased yields 7.2 bu under mois t 

condit ions but had no effect in dry years. 

Top y ie ld (48 .1 bu) came f r o m a combina­

t ion of good moisture and good f e r t i l i t y 

on l i m e d soils. 

T H R O U G H P L A N T T E S T S , T a b l e 2 

shows how mois ture , soil ac id i ty , and 

soil f e r t i l i t y affected the soybean's minera l 

compos i t ion . Impor tan t differences also 

occurred in seedling and vegetative sam­

ples. I n fac t , earlier N and K levels were 

more closely related to bean yields than 

the t radi t ional " b l o o m - s t a g e " samples. 

Ni t rogen and ca lc ium levels increase w i t h 

increasing yie lds . Phosphorus and potas­

sium levels increased w i t h yields i n mois t 

years, but not i n dry years. Other element 
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Table 1: Soil Test Ranges in Agrico Standard Plots (1964-1969) 

Plot Numbers 
1 2 3 4 

PH 5.2-6.1 6.4-7.0 4.8-5.6 6.5-7.3 
P(1b /A) 6-15 7-18 3 1 - » 1 4 8 * 2 5 - > 1 3 5 
K(1b /A ) 130-150 190-260 1 7 0 - * 330 170—> 338 

* Arrow indicates a soil test trend with time. 

Table 2: Factors Affecting Mineral Composition of Upper Leaves at Bloom Stage 

Factor Changes in Upper-Leaf Analysis 

Major 
Decrease 

Minor 
Decrease None 

Minor 
Increase 

Major 
Increase 

Good Moisture 
Liming 
Good Soil Fertility 

Mn,AI 
B,Fe,Mn,An,AI 

K,Fe,Zn 
N,Mg,B,Cu,Zn 

K,Mg 
Mg,Cu 

P,Ca,Cu 
N,Ca,B 

Ca,Fe,AI 

N 
P 

P,K,Mn 

Table 3: Soybeans Respond to Row Fertilizers (1970) 

1 
Acid 

Low Fert. 

Plot 
2 3 

Near-neutral Acid 
Low Fert. Good Fert. 

4 
Near-neutral 
Good Fert. 

Row-Trt. 
Averages 

No Row Fertilizer 15.9 39.2 33.4 47.8 34.0 
Row Fertilizer "A" 21.2 43.9 32.7 48.4 36.5 
Row Fertilizer " B " 24.5 47.5 34.0 50.0 39.0 

Plot Averages 20.6 43.5 33.3 48.6 36.5 

Table 4: Row Fertilizers Affect Early Soybean Growth, Nitrogen Levels, and Yield 

Avg. Seedling 
Plant N 

(%)* 

Avg. Seedling 
Plant Ht. 
(inches)* 

Avg. Seedling 
Plant Wt. 

(gm/plant)* 

Avg. Bean 
Yield 
(bu/A) 

No Row Fertilizer 3.7 5.6 .66 34.0 
Row Fertilizer " A " 4.1 5.9 .72 36.5 
Row Fertilizer " B " 4.2 5.8 .74 39.0 

* Whole plant samples taken June 11, 33 days after planting. 

levels tended to be lower w i t h increasing 

yie lds . 

W H A T A B O U T R O W F E R T I L I Z E R ? 
Tab le 3 shows how soybeans responded 

to r o w f e r t i l i z e r s—on both " l o w " and 

" g o o d " f e r t i l i t y soils i n 1970, a good 

moisture year. B u t on ac id , good - f e r t i l i t y 

soils, r ow fer t i l izers f a i l ed to produce f u r ­

ther y i e ld responses. 

The type of row fe r t i l i ze r applied made a 

d i f fe rence . Fer t i l izer " A " was a regular 

8-32-16. Fer t i l izer " B " was a 4-20-12, con­

ta in ing micronutr ients especially fo rmula t ed 

f o r soybeans. 
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W H A T A B O U T N I N S E E D L I N G S ? A 

study of early soybean g r o w t h and plant 

nutrient content shows row fer t i l i ze r i n ­

creased plant N level w h i c h was i n turn 

related to early g r o w t h and finally bean 

yields. See Tab le 4. 
F igure 5 shows seedling ni t rogen levels 

f r o m the 48 plots were def in i te ly related 

to final y ie lds . Plots y i e ld ing less than 20 

b u / A produced seedling plants conta in ing 

f r o m 2.9 to 3 .6% N , w h i l e plots exceeding 

50 b u / A produced seedling plants contain­

ing f r o m 4.5 to 5 . 1 % N . 

Complete starter fer t i l izers w i t h l o w N 

levels consistently increased seedling N 

levels. T h e extra N and other nutrients 
seemed to get the plant and nitrogen-
fixing bacteria off to a good s tart—but did 
not interfere with the essential nitrogen 
fixation process in later growth. 

R o w fer t i l izers can help increase soy­

bean yie lds , but apparently they cannot 

complete ly substitute f o r good soi l fer ­

t i l i t y levels and l i m i n g practices. 

O V E R A P E R I O D O F Y E A R S soy 

bean f e r t i l i za t ion increases y ie lds . There 

are extreme condi t ions under w h i c h re­

sponse w i l l not occur. These factors (ex­

cept moisture) should be corrected by a good 

program. The fa rmer w h o puts the pro­

gram " a l l together" w i l l realize top yields 

and prof i ts . 

Factors not discussed i n this repor t— 

proper inocu la t ion , weed con t ro l , var iety 

selection, date of p lan t ing , e tc .—must be 

considered in any successful soybean pro­

gram. Bu t proper applications of l ime and 

fer t i l izers are v i t a l . The fa rmer can do 

something about his soybean y i e l d . 

T H E E N D 

Get HIGHER 
soybean yields 
. . . with moisture control 
and other key factors 

C E C I L D . N I C K E L L 
K A N S A S S T A T E U N I V E R S I T Y 

M A N Y C O M P O N E N T S o f the en­

v i ronment influence soybean y ie lds . M o i s ­

ture is a b i g one. A n d we are learning just 

how important the amount and the t i m i n g o f 

i r r iga t ion can be i n soybean p roduc t ion . 

Regula t ing other p roduc t ion pract ices— 

such as p lan t ing date and rate and r o w -

w i d t h — c a n also influence seed produc­

t i o n . Regula t ing i r r iga t ion and p roduc t ion 

practices helps produce an o p t i m u m en­

v i ronment f o r top yie lds . 

V A R I E T Y I S I M P O R T A N T . Genetics 

determines what the plant can do , but the 

envi ronment determines what the plant 

W I L L do. L i k e co rn , so rghum, and wheat , 

ful l season soybean varieties produce more 

per acre, i f water or some other env i ron­

mental component does not l i m i t t hem. 

F u l l season variet ies, G r o u p s I I I a n d 
I V matur i ty , have produced highest yields 

under i r r iga t ion i n Kansas. 

Earl ier variet ies, G r o u p s I a n d I I 
matur i ty , have not produced as w e l l i n 

Kansas, even w h e n planted i n late June 

or early July . 

Late varieties, i n G r o u p s V a n d V I , have 

generally produced less per acre than 

G r o u p s I I I or I V . Bu t w h e n f ros t or coo l 

temperatures are later than normal i n f a l l , 

G r o u p s V a n d V I produce yields s imi lar 

to those f r o m G r o u p s I I I or I V . 
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W A T C H P L A N T populat ion a n d r o w 
width . Plant populat ions can vary f r o m 

three plants to twe lve plants per l inear f o o t 

of r o w i n 36- inch rows w i t h no change 

i n y i e l d . L o d g i n g increases as plant popu­

la t ion increases. T o m i n i m i z e l o d g i n g 

wi thou t s igni f icant ly changing y i e l d , a rule 

of t humb is used as a p lan t ing rate: " 4 

viable seeds per square f o o t . " 

I f ge rmina t ion and emergency are as­

sumed to be 8 0 % , 8 plants w i l l be pro­

duced i n 30- inch r o w s ; 10 i n 36- inch r o w s . 

So i l c rus t ing after a hard r a in reduces 

emergence. The " 4 seeds per square f o o t " 

rule provides the m a r g i n n o r m a l l y needed 

to reduce this p rob l em. 

R o w - w i d t h studies have indicated 10-

and 20- inch rows produce higher yie lds than 

30- or 40 - inch rows . A g a i n l o d g i n g w i l l 

be a p r o b l e m i f seeding rate (seeds per 

l inear f o o t o f r o w ) is not reduced i n the 

narrower rows . 

N o var ie ty x r o w - w i d t h in teract ion has 

been measured f o r three years i n our i r ­

r iga t ion studies. Variet ies used i n the 

study were f r o m ma tu r i ty G r o u p s I I I , I V , 
and V . 

B A C K G R O U N D O N M O I S T U R E 
C O N T R O L . M i s s o u r i , Nebraska, and 

I l l i n o i s studies indicated water appl ied 

du r ing P O D A N D S E E D D E V E L O P M E N T 

produced the greatest y i e l d increase. I r r i ­

ga t ion before or after that stage produced 

smal l y i e l d increases. 

I r r iga ted soybeans lodged i n the O h i o 

studies. I n most cases, y i e l d responses 

have occurred w h e n water was appl ied 

du r ing pod and seed development and 

w h e n the soi l was unable to h o l d water f o r 

an extended per iod . 

D r o u t h stress d u r i n g p o d and seed devel ­

opment reduced yields more than d rou th 

du r ing other periods i n I o w a studies. 

Photosynthesis is highest d u r i n g pod 

and seed development , I l l i n o i s studies 

indicated. A d d i t i o n a l carbon d iox ide dur­

i n g this stage increased seed y i e l d more 

than at any other per iod o f development . 

M i n e r a l uptake increases th rough the 

g r o w i n g season u n t i l seed development 

—then movement o f N , P, and K , and 

other nutrients starts f r o m the leaves to the 

beans, as poin ted out i n I o w a , I l l i n o i s , and 

N o r t h Caro l ina research. 

Because o f such i n f o r m a t i o n f r o m v a r i ­

ous sources, w e i r r iga ted soybeans dur­

i n g mois ture stress pod-seed development . 

W h e n water was required ear ly i n the sea­

son, before pod development started, o n l y 

2 inches per acre was used to avo id excessive 

early plant g r o w t h . 

W H A T H A V E W E L E A R N E D about 
irr igat ing soybeans? Va r i e ty trials were 

conducted at Manha t t an , Kansas, w i t h 

f u r r o w i r r i ga t ion i n 1968, 1969, and 1970. 

N i t r o g e n ( 1 6 # N ) and phosphorus ( 4 8 # 

P 2 0 5 ) were appl ied to meet soi l test re­

quirements ( p H 7 .7 , organic matter 1.1%). 

Variet ies representing five ma tu r i ty 

groups were planted each year on l and that 

had produced wheat the preceding year. 

T a b l e 1 shows the condi t ions . 

I n 1968 i r r iga t ion water was appl ied at 

f o u r inches per acre and ra in added 3.85 

inches one week later. A s a result , weather 

forecasts were watched i n 1969 and 1970 

to avo id over - i r r iga t ing . 

G r o u p I I I a n d I V varieties produced 

higher yie lds a l l three years. T a b l e 2 shows 

the per formance . Water appl ied early i n 

1968 a long w i t h the excess r a i n f a l l caused 

l o d g i n g . Stem internodes were l o n g , slender, 

and weak. The excess water caused 

G r o u p I I I a n d I V varieties to revert to 

vegetative g r o w t h at the expense o f 

flowering. Pod set was reduced b y leaf 

shading. L o d g i n g reduced movemen t o f 

nutrients to the seed d u r i n g filling. 

I n 1969, water was appl ied w h e n plants 

began to show signs o f w i l t i n g . O n l y 

t w o applicat ions were required . A n d over 

70 bushels per acre were produced w i t h 

l i t t l e l o d g i n g . Water appl ied late i n the 

season f avo red the later ma tu r ing G r o u p 

I V va r ie ty , Co lumbus . 

R a i n f a l l du r i ng 1970 was be low average 

— 1 . 4 8 inches du r ing the g r o w i n g season 

f r o m June 20 to Augus t 20 . Water was 

appl ied f o u r t imes d u r i n g the season. 

F l o w e r i n g started earlier than i n the first t w o 

years. I r r i ga t i on was needed earlier i n the 

season, but later b y b l o o m dates. 

G r o u p I I I varieties were f a v o r e d , be­

cause they were i n early p o d development 

stage w h e n water was added. Late G r o u p 
I V a n d V varieties, w h i c h were b l o o m i n g , 

lodged because the addi t ional water pro-
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Table 1: Conditions under which irrigated soybean variety tests were conducted. 

Date Planting 
1st bloom rate 

Date Row s e e d s / Date 
Year planted Wayne Clark 63 width foot Irrigated 

1968 5/9 6/28 7/5 36" 9 7/1 ,7/10, 7/17* 
1969 5/20 6/25 7/8 36" 9 8 /1 ,9 /4 
1970 5/11 6/16 6/21 30" 9 7/3, 7/20, 

8/10, 8/28 

*3.85" precipitation occurred July 24. 

Table 2: Agronomic performance of soybean varieties in three years. 

Yield Bloom 
Maturity date 

Variety Group Maturity* 1968 1969 1970 1970 

Hark I - 2 5 
Amsoy II - 1 8 
Wayne III - 8 
Calland III - 8 
Clark 63 IV 0 
Cutler IV + 2 
Columbus IV +11 
Dare V +22 

48.9 57.6 6/14 
34.2 51.5 63.9 6/16 
52.7 64.0 67.3 6/16 
56.4 68.0 80.3 6/18 
48.9 60.4 67.7 6/21 
50.5 61.7 65.3 6/23 
62.1 74.0 60.7 7/4 
39.4 53.7 43.7 7/15 

*Maturity is measured as the days earlier ( - ) 

duced tal ler , weaker, and more slender 

stems. 

I f water had been appl ied later to 

Co lumbus , its relat ive y i e l d l i k e l y w o u l d 

have been s imi lar to its 1968 and 1969 

yie lds . Seeds of Co lumbus were 2 0 % 

smaller, fu r ther ind ica t ing the need f o r 

moisture later, not earl ier , i n the season. 

D r y l a n d yields o f the same varieties i n 

adjacent plots averaged 40 bushels per 

acre i n 1968 and 1969, but o n l y 10-15 

bushels per acre i n 1970. 

Based on i n f o r m a t i o n col lected f r o m 

the past three years w i t h f u r r o w i r r i ga t i on , 

water should be appl ied before pod and seed 

development w h e n the plants show i n ­

i t i a l signs o f w i l t . 

Enough water must be appl ied to m a i n ­

tain g r o w t h , but not to st imulate excess 

plant g r o w t h . The amount o f water de­

pends upon the water h o l d i n g capacity o f 

the soi l and the water requirement of the 

soybean plant . 

The most c r i t i ca l per iod is du r ing seed 

and pod development w h e n the plant ' s 

water requirement is highest. Stress must be 

avoided to produce m a x i m u m yie lds . 

W i t h the knowledge o f h o w each soybean 

variety g rows , cont ro l led i r r iga t ion can 

produce h i g h soybean y ie lds . 

or later ( + ) than Clark 63. 

W H A T A B O U T T H E F U T U R E ? I r ­

r iga t ion has consistently increased y ie lds , 

ind ica t ing the potent ia l on soybeans. V a r i e ­

ties we used were developed f o r d ry l and 

produc t ion i n the h u m i d M i d w e s t . 

I t is conceivable that specific genotypes 

that w i l l respond to i r r iga t ion exist or w i l l 

be developed. They may have an ex t remely 

short f l o w e r i n g pe r iod , be short s temmed, 

and respond to h i g h levels o f f e r t i l i t y — 

contrary i n some respects to present ideas 

about soybeans. 

Soybean varieties n o w b l o o m f o r about 

f o u r weeks , are t a l l , and are t rad i t iona l ly 

thought to be rather unresponsive to 

fe r t i l i ze rs . B u t some lines have proved 

m u c h more responsive to one or more 

elements than others. 

D r y l a n d soybeans have an extended 

b l o o m pe r iod , necessary to avo id d r y 

periods and complete loss o f seed set. T a l l 

plants were needed because deficient mois ­

ture shortens them. Short plants produce 

pods closer to the g round , causing harvest 

problems. 

Fert i l i ty responses in soybeans could 
be tied to moisture supply . I f a water 

deficit exists d u r i n g pod a n d seed de­
velopment, m i n e r a l responses that could 
otherwise be apparent m a y not occur . 
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D E E P C O N C E R N etched his 

face. He was an o l d f r i e n d o f an 

up-and-comer just discredi ted 

by a co lumnis t f o r r ap id ad­

vancement at a m a j o r un ivers i ty 

. . . laced w i t h phrases l i k e 

" p o o r adminis t ra t ion . . . m e d i ­

ocre leadership . . . in ternal dis­

sens ion . " 

" W h y be concerned about 
t h a t ? " I asked . " I t ' l l be used 
to throw out fish head tomor­
r o w , jus t as this co lumn is . B u t 
today it does exactly what 
h u m a n nature eats u p , then 
vomits u p , then goes looking 
for more to eat u p . " 

There is a sad tendency i n 

man to accept any th ing as t ru th 

so l o n g as i t reflects a negative 

l i gh t on the "o the r f e l l o w " or 

the "o the r cause ." A current 

f a d is the doomsday theme. 

A M i s s o u r i f a r m edi tor , Frank 

Farmer o f the Spr ingf ie ld N E W S 

A N D L E A D E R , tells the sad 

tale o f a b i o l o g y professor at a 

large un ivers i ty . Some years 

ago he foresaw the fu tu re o f 

ecology and started some courses 

f o r his students. 

They covered a w i d e range: 

F r o m b i r t h con t ro l to l and man­

agement, f r o m new foods tu f f s 

to reforestat ion o f cutover areas. 

He pushed the pos i t ive . He d i d 

not preach d o o m . H e be l i eved— 

and taught—that p o l l u t i o n was 

not out o f hand and w o u l d 

never get out o f hand w i t h 

honest p lann ing . 

Then the f irs t Ear th D a y was 

announced. The o l d professor 

. . you 

w h o had f o r seen the t rend to 

ecology was i n v i t e d to speak, 

a long w i t h more recent experts. 

He came. H e spoke. H e d i d not 

t e r r i f y the assembly. A n d he got 

a coo l recept ion. 

H e was not i nv i t ed to the 

next Ear th D a y . H i s class at­

tendance started s l ipp ing . A n d 

then, one m o r n i n g , one o f the 

f e w students l e f t i n his course 

asked h i m to name the last day 

m a n w o u l d be a l ive o n this planet 

so he cou ld p lan f o r i t . 

M a n doesn' t seem to want 

good news. I bel ieve i t was 

D r e w Pearson's brother, L e o n , 

w h o once dreamed of a " g o o d 

n e w s " p rogram to or iginate out 

of W a s h i n g t o n — N B C , I be­

l i e v e — i n the darkest days o f 

the Great Depression. They 

bel ieved the people were starv­

i n g f o r t idbi ts o f good news 

available i n that era o f mass 

fa i lures . 

The idea never got o f f the 

g round . W h o wanted good news 

about their f e l l o w m a n ? M a y b e 

that explains w h y the first settle­

ment on the r iver at Jamestown, 

V a . posted G O S S I P as one o f 

the top " c r i m e s " f o r a j a i l sen­

tence around 1607. 

W h a t does gossip have to do 

w i t h ecology? Plenty i f a m a n 

can create one dramatic lecture 

on a f e w isolated problems and 

f i l l a h i g h school aud i to r ium 

w i t h housewives and their over­

we igh t husbands m u c h more 

eager to learn about their ex­

t i nc t i on than their d i s t inc t ion . 

can raise fatter 

Is doomsday p r o m o t i o n be­

c o m i n g b i g business? B i g pub­

l i s h i n g , l ec tu r ing , crusading 

business? I wonder h o w many 

trees f u r n i s h the paper f o r a l l 

those newsletters, magazines, 

books , and fund- ra i s ing ki ts? 

H o w m u c h oxygen to get the 

lecturers to that next date b y 

plane? H o w m u c h p o l l u t i o n to 

power the air cond i t i on ing f o r 

their headquarters . . . to trans­

port that p r ime beef to their c o m ­

for tab le homes. 

They are l u c k y to have the 

paper to spread their w o r d . 

Just 30 years ago this nat ion 

harvested 20% more trees than 

i t grew each year. Today we 

g r o w 6 1 % more w o o d than we 

harvest or lose to f i r e , insects, 

and disease. H o w ? A t least 

5 ,000 t imber land owners operate 

on a sustained y i e l d basis, plant­

i n g and g r o w i n g more than they 

harvest. 

A n d their plans po in t a cen­

tu ry ahead—hardly a greedy 

m i n i n g att i tude. B u t h o w many 

headlines does i t get? H o w 

many mentions i n that lecture on 

M A N ' S L A S T D A Y S at P r i m ­

rose H i g h ? 

For that matter, has anyone 

seen a m a j o r documentary men­

t i on . . . 

T H A T the p o p u l a t i o n o f 

robins and many other b i r d 

species has actual ly increased 

i n recent years. (It has!) 
T H A T the k i n g o f Eng land 

had to issue p o l l u t i o n laws to 

I keep L o n d o n f r o m suf foca t ing 
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budgets with witches.. ." 

600 years ago. (He did!) 
T H A T correct insecticides 

(after unrecommended insecti­

cides had damaged Clear Lake , 

C a l i f . ) enabled the f ish to re-

populate r ap id ly , the grebes to 

return, and the legions of eye 

gnats to decline so humans 

could en joy the lake. (They 
did!) 

T H A T Mar tha Washing ton 

wrote her niece, Fanny, about 

Philadelphia air causing sore 

eyes i n many people, i nc lud ing 

her husband, George. (She did!) 
T H A T our air contains the 

same amount of oxygen today as 

it d i d i n 1910, 2 9 . 5 % i n tested 

samples. (It does!) 
T H A T the year before M r s . 

Washing ton compla ined about 

Philadelphia air , one out of 

every 5 residents of that c i ty 

died f r o m an epidemic out o f the 

rivers . . . t y p h o i d , y e l l o w fever , 

cholera rarely heard of today. 

(They did!) 
T H A T workers i n D D T plants, 

exposed da i ly f o r 19 years to at 

least 200 times more than the 

general pub l i c , averaged less 

cancer and sired more chi ldren 

than the U . S . average—and at 

the same insurance rate as y o u 

and I . (They did!) 
T H A T d rug addic t ion was 

much greater per capita after 

the C i v i l W a r than i t is today . . . 

and by 1900 the federal govern­

ment f igured one i n 400 A m e r i ­

cans hooked , compared to one 

i n 3,000 today. (It was!) 
T H A T many A m e r i c a n 

streams once ran y e l l o w f r o m 

B u f f a l o manure, as w e l l as 

dead horses and cattle, and 

the air grew black f r o m burn ing 

strawstacks after threshing. (It 
did!) 

These are t idbi ts of isolated 

facts. B u t no more isolated, I 

submit , than some of the alarms 

set o f f to scare the human race 

and to make a name f o r some of 

the more articulate alarmists. 

M o s t scientists are not g l i b — 

indeed, are downr igh t inar t icu­

late. They do not have an easy 

way w i t h words . Rhetoric is not 

their business. 

T r u t h is their business. A n d 

the discovery o f i t is rarely as 

s t imula t ing as the search f o r i t 

. . . never as exc i t ing as the 

dragons and witches the human 

m i n d conjures up i n the search. 

M o s t t ruth is usually very s imple 

and undramatic when i t is f o u n d 

. . . i n any f i e ld . . . as the l i t t l e 

talk L i n c o l n made at Gettys­

burg and the l i t t l e sermon Jesus 

preached on a smal l mounta in­

side. 

Y o u can raise m u c h fatter 

annual budgets w i t h wi tches , i f 

y o u k n o w h o w to shake them at 

the people and dramatize their 

dangers w i t h words that f l o w as 

s l ick as maple syrup over hot 

buckwheats on a co ld win te r 

m o r n i n g . 

M y boss has missionary be­

l ie f i n agr icul tura l indust ry ' s 

capacity to C O N T I N U E to feed 

the w o r l d . K n o w n w i d e l y f o r 

this zeal, he was once inv i t ed 

to appear w i t h a w o r l d - k n o w n | 

b io logis t and author on the 

prospects of feed ing a hungry 

w o r l d . 

I n a nutshel l , he told the 
huge assembly that well tra ined 
agr icu l tura l scientists are kept 
under w r a p s m u c h of the time 
in developed nations because 
they unleash overwhelming 
surpluses every time they are 
given free re in . 

He then ci ted the new h igh -

y i e ld wheat and rice varieties, 

i nc lud ing a 6 - m i l l i o n ton rice 

surplus i n one nat ion . . . the 

vegetable pro te in potent ial i n 

new high-pro te in soybeans and 

high- lys ine corn . . . the 19% 

j u m p i n pou l t ry p roduc t ion by 

one nat ion seeking faster meat 

protein than beef . . . etc. , etc. 

etc. 

Bu t the audience d i d not 

applaud these facts. They ap­

plauded the prophecies of pos­

sible f amine . The boss came 

home and f i l ed his ta lk " f o r 

the f u t u r e . " I t ' l l stay f i l ed a l ong 

t ime because people l i k e to w o r r y 

much more than they l i ke to 

hope. 

Sadly our natures are more 

s t imulated by the negative than 

by the posi t ive . I ' v e never 

k n o w n a h o p e f u l gossip. I ' v e 

k n o w n some nervous-tongued 

men , but never one w i t h the 

courage to c l a i m authorship of 

the accusations he peddles. They 

are mere c rumb carriers. 

M a n k i n d usually insists on 

tasting more than c rumbs— 

indeed, a respectable piece of 

the cake—before b u y i n g i t . M a y ­

be that 's w h y nature, w h i c h 

has evo lved and discarded count­

less species w i thou t the sl ight­

est explanat ion, has not dis­

carded man . M a y b e she hasn't 

been able to . 



W i l l f a r m fert i l izer use be regulated in the f u t u r e ? 
F a r m fe r t i l i ze r is already regula ted—by the f a r m e r . Y o u w o n ' t find a h a n d f u l o f 

farmers w h o use more fe r t i l i ze r than their crops need. They can ' t a f f o r d to i n the cost-

price squeeze that has p inched them since the beg inn ing o f t i m e , i t seems—although 

fe r t i l i ze r is the biggest bargain i n their package of practices. 

M o s t farmers use less f e r t i l i ze r than their crops need. L o o k at I l l i n o i s , one of the na­

t ion ' s great corn p roduc ing states. They appl ied 112 lbs fe r t i l i ze r n i t rogen per acre average 

on their corn land i n 1970—63 lbs L E S S than the Un ive r s i t y o f I l l i n o i s suggests f o r 

eff ic ient corn p roduc t ion and be low that required f o r s ignif icant leaching. 

The A m e r i c a n fa rmer is not go ing to waste money or equipment or f e r t i l i z e r — y o u 

can bet your pension f u n d on that. A n d wha t he uses i n the fu tu re M U S T go in to his crop 

or be stored i n his soi l f o r t o m o r r o w , not the water table be low or the creek over the fence. 

That is the o n l y w a y he can stay i n business. 

( T h e second p a r t of the Potash Institute's new series on F A C T S F R O M O U R 
E N V I R O N M E N T is featured i n this issue.) 
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