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Soi l s  of northeast  Missouri i n  heavy soybean producing 
counties have generally become depleted of ava i l ab le  potassium. 
Reason fo r  deplet ion can largely  be pointed t o  soybean production 
and a  general perception t h a t  soybeans do not respond t o  d i rec t  
f e r t i l i z e r  appl ica t ion.  With a  s ign i f i can t  por t ion of t he  
soybean acres i n  e a s t  and northeast Missouri being tenant  farmed, 
ef f ic iency and u t i l i z a t i o n  of d i r ec t  f e r t i l i z e r  appl ica t ion by 
t h e  current  crop i s  even more important t o  t h e  grower. 

Band appl ica t ion of P  and K f e r t i l i z e r  has been shown t o  be 
an e f fec t ive  placemant f o r  corn, wheat, and sorghum. Limited 
data e x i s t s  on soybean response t o  spec i f i c  f e r t i l i z e r  placement 
techniques. 

A f i e l d  p ro jec t  was i n i t i a t e d  t o  evaluate soybean response 
t o  potassium f e r t i l i z e r  applicat ion on farmer f i e l d s  and fur ther  
evaluate the  influence of spec i f i c  placement of t h e  potassium 
f e r t i l z e r  fo r  improved uptake by the  soybean crop. 

Research was conducted from 1985-1988 on farmer cooperator 
f i e l d s  i n  Northeast, Missouri. The f i e l d s  chosen were low t o  
medium i n  avai lable  s o i l  potassium. 

The s tud ies  from 1985-1987 were 1 7  t reatments i n  a  
randomized complete block design with four r ep l i c a t i ons .  The 1 7  
treatments include t h r ee  r a t e s  of potassium (40 ,  80, and 160 
pounds K20 per ac re )  and th ree  methods of appl ica t ion (broadcast, 
dr ibble ,  and knife)  a s  preplant  treatments. Additionally, a  
treatment of 9-30-80 with each method of app l ica t ion  was a lso  
applied preplant .  Two methods of appl ica t ion (d r ibb le  and knife)  
and two mater ia ls  (0-0-80 and 9-30-80) were a l s o  included as  a  
sidedress appl ica t ion 
a t  V-3 growth s tage .  A check p l o t  was a l s o  included t o  bring the  
treatment number t o  17. In 1988 the experiment s i z e  was reduced 
t o  15 treatments. Preplant  treatments remained t h e  same while 
sidedress treatments were eliminated. Check p l o t s  f o r  dribble 
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and k n i f e  t r e a t m e n t s  w e r e  added t o  t h e  s tudy  t o  have a  balanced 
des ign .  

P rep l an t  t r e a t m e n t s  were app l i ed  i n  A p r i l  o r  May of each year  
and s i d e d r e s s  t r e a t m e n t s  were appl ied  a t  t h e  t i m e  of f i r s t  t i s s u e  
sampling which was a t  growth s t a g e  V-3. I n  1985 a b lanke t  
coverage of  70 pounds P205 was app l i ed  a s  0-44-0. I n  yea r s  

1986-1988 t h e  p l o t s  r ece ived  70 pounds of  P205 a p p l i e d  a s  
11-52-0. 

The f e r t i l i z e r  source  used f o r  t h e  s t u d i e s  was a  15 percent  
K20 c l e a r  s o l u t i o n  u s i n g  so lub le  KC1.  The r a t e  of f l u i d  

a p p l i c a t i o n  p e r  a c r e  was kept  cons tan t  by va ry ing  t h e  
concen t r a t i on  of  K20. The 9-30-80 t r ea tmen t  was formulated u s ing  

a  10-34-0 s o l u t i o n ,  s o l u b l e  potash,  and water  t o  r e s u l t  i n  t h e  
same r a t e  of f l u i d  a p p l i e d  t o  t h e  p l o t  a r e a  a s  was used f o r  a l l  
o t h e r  t r ea tmen t s .  

Whole p l a n t  samples were ob ta ined  f o r  n u t r i e n t  a n a l y s i s  a t  
growth s t a g e  V-3. Leaf samples were c o l l e c t e d  a t  R-2 growth 
s t a g e  f o r  a n a l y s i s .  Yie lds  were ob t a ined  by hand h a r v e s t i n g  a  
minimum of  a  75 f t 2  a r e a  of each p l o t .  

Whole p l a n t  K c o n t e n t s  a t  V-3 growth s t a g e  and l e a f  K a t  R-2 
growth s t a g e  a r e  g iven  f o r  main t r ea tmen t s  i n  Table  1. Data i s  
shown by year ,  poo l ing  a l l  l o c a t i o n s  w i th in  a  given yea r .  I n  a l l  
yea r s ,  i n c r e a s i n g  t h e  f e r t i l i z e r  K 2 0  r a t e  i nc reased  p l a n t  K 

con ten t  s i g n i f i c a n t l y .  Knife i n j e c t e d  K 2 0  t r e a t m e n t s  r e s u l t e d  i n  

s i g n i f i c a n t l y  h ighe r  K conten t  i n  a l l  yea r s .  Dr ibb le  a p p l i c a t i o n  
tended  t o  be  i n t e rmed ia t e  with broadcas t  t r e a t m e n t s  lowest  i n  K 
con ten t .  

Soybean y i e l d  response t o  K20 a p p l i c a t i o n  has  no t  been a s  
c o n s i s t e n t  a s  t h e  r e s u l t s  from K conten t  i n  t h e  p l a n t  (Table 2 ) .  
Trends i n  y i e l d  response t o  i nc reas ing  K20 r a t e  a r e  ev ident  over 

t h e  check y i e l d .  I n  t h e  yea r s  1986-1988 k n i f e  i n j e c t e d  K20 was 
s i g n i f i c a n t l y  h i g h e r  t han  broadcast  and d r i b b l e ,  r e s p e c t i v e l y .  
P l an t  a n a l y s i s  and y i e l d  d a t a  suggest  a  p o t e n t i a l  f o r  improved K 
e f f i c i e n c y  and y i e l d  enhancement with p r e c i s i o n  placement of K20 

f e r t i l i z e r s  i n  t h e  a c t i v e  roo t  zone o f  soybeans.  

Soybeans do respond t o  placement of  K w i t h i n  t h e  r o o t  zone. 
Knife i n j e c t e d  K t e n d s  t o  r e s u l t  i n  s i g n i f i c a n t l y  h ighe r  K 
conten t  i n  t h e  p l a n t  and i n  y i e l d s  t han  b roadcas t  and s u r f a c e  
d r i b b l e  a p p l i c a t i o n s ,  r e s p e c t i v e l y .  Su r f ace  d r i b b l i n g  does no t  
appear t o  be s u p e r i o r  t o  broadcas t ing  a s  f a r  a s  y i e l d s  bu t  does 
show t r e n d s  of s u p e r i o r i t y  i n  K uptake by t h e  p l a n t .  The smal l  
y i e l d  i n c r e a s e s  do show advantage t o  K placement.  However, it i s  
important  f o r  d e a l e r  and grower t o  e v a l u a t e  r e t u r n s  ve r sus  
a p p l i c a t i o n  c o s t s .  



Table 1. Influence of K20 ra tes  and placement on soybean whole 
plant  K a t  V-3 and leaf  K a t  R-2 growth s tages .  

................................................................... 
K Method of J,eaf K a t  R-2 
RaLe ADDlicatFan ; 1 ~ 8 5 ~ U & f i ~ ; L e B Z ~ 1 9 8 8 ~  L P B S ~ ~ ; L e B B  
lb s  / A  - - - - - - - - - - - - - - - - - - - - - -%-- - - - - - - - - - - - - - - - - - - - -  

Check 1.22 1.26 1.35 0.87 1.00 1.54 1.52 1.19 

Broadcast 1.50 1.40 1.58 0.93 1.15 1.69 1.68 1.23 
Dribble 1.50 1.46 1.69 0.96 1.14 1.73 1.70 1.32 
Knife in jec ted  1.57 1.67 1.73 1.29 1.41 1.81 1.79 1.57 

l ~ a t a  pooled from 4 loca t ions ,  2 ~ a t a  pooled from 4 loca t ions ,  3 ~ 3 t a  pooled 
from 3 locat ions,  4 ~ a t a  pooled from 3 locat ions 

Table 2 .  Influence of K20  r a t e s  and Placement on soybean Grain 

Yield. 
=================-2======E======-================================= 

K Method of S 3  
IbLe l m l  l3u2 lBI3 m' 
Ibs/A ---------------bu/a--------------- 

Check 40.2 32.4 36.4 25.5 

Broadcast 44.1 32.6 40.6 25.7 
Dribble 44.5 33.8 40.0 26.4 
Knife In jected 44.6 34.7 42.5 29.0 

lsd. 05 NS 1.5 2.0 1.6 

' ~ a t a  pooled from 2 loca t ions ,  *Data pooled from 2 loca t ions ,  3 ~ a t a  pooled 
from 3 locat ions,  '~ata pooled from 3 locat ions 
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