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In  t he  pas t  s eve ra l  years the  row width of soybeans has decreased 
subs tan t ia l ly .  A s  row width decreases the amount of s o i l  between 
rows f o r  soybean roo ts  t o  explore and from which t o  ex t rac t  nu t r i en t s  
has decreased. Also many acres i n  the Midwest have l i t t l e  o r  no 
f e r t i l i z e r  added in the  soybean year but r e ly  on residual nutrients left 
from t h e  previous crop. I n  t h i s  study t h e  e f f e c t  of row width and 
method of potassium fer t i l iza t ion for soybeans was investigated. 

Sprite soybeam were planted in 7.5 and 20 inch mws on a C n x b y  silt 
loam soil (Aeric Ochraqualf). lhis study was established on p lo t s  w h i c h  
had been a K study, therefore  f i v e  res idua l  l e v e l s  of s o i l  test K 
existed. The i n i t i a l  s o i l  test K l e v e l s  ranged from 129 t o  236 l b s  K 
per acre. Five potassium rates w e r e  employed, 0, 50, 100, 200, and 400 
lhs K20 per acre, w i t h  the lowest rate on lcwest s o i l  test leve l  p lo t s  
and kghest  rate on the highest. One half of each p lo t  had K broadcast 
before plowing each Fa1 1 and the  other  h a l f  had no K added t h a t  year. 
Each year t h e  s i d e  of t h e  p l o t  t o  receive direct appl icat ion of K 
ferti l izer switched t o  maintain approximately t he  same s o i l  test 
levels. 

The design of this study has a randomized camplete block sp l i t - sp l i t  
p lot  w i t h  four reps. 

AND - 

Yield averages for the four study years are presented in table 
1. ?here appears to be an association of yie ld  ard total ra infa l l  in 
J u l y  and August, see t a b l e  2. I n  1983 May was very w e t  w i t h  August 
being very d q  (1.51 inches of rain). The yields for  1983 were low as a 
resu l t  of poor weather in 1983. 

The e f f e c t  of row width on y i e l d s  is presented i n  t a b l e  3. On 
average there was a 3.2 bu/a hcrease then row width was dexeased from 
20 t o  7.5 inches. I n  1981 and 1984 y i e l d  increases were grea tes t ,  
10.3 and 3.1 bu/a respectively. I n  1980 and 1983 there w e r e  no effect  
of KIW width on yields. Narraw rn did not always increase yields but 
it never caused a yield decrease. 
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The average e f f e c t s  of both res idua l  and appl ied K on y i e l d  are 



The average e f fec t s  of both residual and applied K on y i e l d  a r e  
presented in table 4. There w a s  a significant yield im=rease of 16 bqla 
for the f i r s t  100 lb/a of K20 added biennially. Higher K rates did not 
increase yields. 

When the K w a s  added it made no differerme on multiple years average 
y ie ld  as  seen in t a b l e  5. There was a year by K method interaction 
which indicated a significant yield bxease to direct application of K 
i n  1983. This is probably due t o  a poor root system a s  a r e s u l t  of a 
wet May and v q  dry conditions in August. There was no interaction of 
method of K appl icat ion and K ra tes  a s  seen i n  t a b l e  6 .  The ef fec t  of 
row width and timing of K a re  presented in  t a b l e  7. Row width had no 
effect on yield respnse as a result of when K fer t i l izer  was applied. 

Yields were higher fo r  7.5 inch rows than f o r  20 inch rows a t  a 1  1 K 
levels  as seen in table 8. ?here w a s  no interaction between ruw w i d t h  
and K level indicating a similar m n s e  for each row width to various 
K leve ls .  Soybean y ie lds  increased up t o  100 K20 biennial/a r a t e  f o r  
both ruw w i d t h s .  

Soil test values for each K level is presented in table 9. Frcan the 
F a l l  of 1979 t o  the  F a l l  of 1984 there was very l i t t l e  change i n  the 
established s o i l  t e s t  values for each K l e v e l  a s  a r e s u l t  of adding 
various rates of fer t i l izer  potassium. 

On s o i l s  low i n  K a y ie ld  increase t o  added K can be expected. The 
time when it is added does not a f fec t  y ie lds  unless adverse weather 
occurs. If  poor growth conditions exist then direct applications of K 
a re  preferred. There was no difference in the  l e v e l  K required f o r  
s@xans in mrmw or wide rows. 

Table 1. Average Soybean Yield for Each Year 

Year Yield, B u / A  

LSD 0.05 3.0 

Spr ingf ie ld ,  O h i o  
Crosby Sil t  Loam 



Table 2 .  Annual Rainfall at the Western Reseamh Center 
Springfield, Ohio 

- - -~ 

Date 1980 1981 1983 1984 

Oct .  ( R e .  year) 
Nov . 
Dec. 
Jan. (Cur. year) 
Feb . 
March 
April 1-15 

16-30 
MaY 1-15 

16-31 
June 1-15 

16-30 
July 1-15 

16-30 
A u g u s t  1-15 

16-31 
S q t  . 1-15 

16-30 

Yearly Total 

30 Y r .  Ave. 

inches 

Table 3. Effect of ROW Width on Soybean Yield 

------------------- Yield, B ~ / A  ------------------ 
Year ---------------- R ~ W  width, ~n~hes -------------- 

LSD 0.05 Row Width = 1.1 Bu/A 
Y e a r s  = 3.0 Bu/A 
Row Width * Years = 2.3 Bu/A 



Table 4. Effect of K Rate on Soybean Yield 

Biennidl --------------- Yield, -/A ----------------- 
K20 Rate ------------------ y m  .................... 

&/A 1980 1981 1983 1984 Aver. 
0 56.2 31.2 18.8 29.7 34.0 

50 58.6 42.1 30.9 44.2 43.0 
100 60.1 48.5 38.5 52.9 50.0 
200 57.9 47.6 35.8 54.4 48.9 
400 60.9 47.7 35.0 51.0 48.7 

Avg . 59.7 43.4 31.8 46.4 

LSD 0.05 K Rate = 1.7 Bu/A 
Years = 3.0 Bu/A 
K Rate * Years = 3.5 Bu/A 

Table 5. Effect of Applied and Residual K on Soybean Yield 

---------------- Yield, -/A ---------------- 
----------------- K &thod ------------------ 

Year Applied Residual Aver. 
1980 59.5 59.2 59.3 
1981 46.7 46.2 46.6 
1983 37.0 33.0 35.0 
1984 49.9 51.5 50.7 

LSD 0.05 Year = 3.8 Bu/A 
K Method = N.S. 
Y e a r  * K Method = 2.4 Bu/A 

Note: Check plots not included. 

Table 6. Interaction of K -1 and Ekthod 
of Application on Soybean Yield 

B i e n n i a l  ---------------- Yield, W ~ / A  ---------------- 
K20 Rate ----------------- K M e w  ------------------ 

&/A Applied Residual Difference 
5 0 43.4 43.8 -0.4 

100 50.4 48.5 1.9 
200 50.3 48.0 2.3 
400 48.2 49.3 -1.1 

Avg . 48.2 47.5 0.7 

LSD 0.05 K Method = N.S. 
K Rate * K M e t h o d  = N.S. 



Table  7 .  Effect of K TimFng and RaJ Width 
on Soybean Y i e l d  

---me------------ Y i e l d ,  B ~ / A  --------------- 
Method of ------------------ width  ---------------- 
K Appl ica t ion  7 . 5  Inches 20 Inches D i f  fet.ence 

Direct 47.3 
Residual 46.2 

Difference 1.1 0.5 

LSD 0.05 Method of K application = N.S. 
Method * Row Width = N.S. 

Table  8 .  Effect of K -1 and RaJ Width 
on Soybean Y i e l d  

B i e n n i e l  ----------------- Y i e l d ,  B ~ / A  --------------- 
K20 Rate ------------------ R ~ J  Width ---------------- 

Lb/A 7 . 5  Inches  20 Inches D i f f e r e n c e  

Avg . 46.7 43.5 3.2 

LSD 0.05 K Level = 1.7 Bu/A 
Row Width = 1.1 Bu/A 
K Level * Row Width = N.S. 

Table  9. S o i l  T e s t  K Levels 

B i e n n i a l  F a l l  F a l l  
K20 Rate 1979 1984 

L ~ / A  K/A & KIA 

LSD 0.05 12 19 




