
A R E V I E W  OF SOYBEAN TILLAGE STUDIES CONDUCTED ON BROWN LOAM 
SOILS OF NORTH M I S S I S S I P P I  

J. R. Johnson, S u p e r i n t e n d e n t ,  MAFES, N o r t h  Branch,  
H o l l y  Sp r i ngs ,  M i s s i s s i p p i  

C. K. M u t c h l e r ,  H y d r a u l i c  Eng inee r ,  USDA S e d i m e n t a t i o n  
L a b o r a t o r y ,  Ox fo rd ,  M i s s i s s i p p i  

Research  on t i l l a g e  p r a c t i c e s  has been conduc ted  a t  M i s s i s s i p p i  A g r i 
c u l t u r a l  and F o r e s t r y  Expe r imen t  S t a t i o n ,  N o r t h  Branch,  f o r  more t h a n  t w o  
decades. U n f o r t u n a t e l y ,  y i e l d  d a t a  have been i n c o n s i s t e n t  and q u i t e  f r u s 
t r a t i n g  t o  s c i e n t i s t s .  I n  many s t u d i e s  t h e  f i r s t  y e a r s '  y i e l d  d a t a  showed 
a s u b s t a n t i a l  y i e l d  r e d u c t i o n  f o r  t h e  n o - t i l l  system. Yet,  when e x p e r i m e n t a l  
p l o t s  were m a i n t a i n e d  on t h e  same s i t e  f o r  c o n s e c u t i v e  y e a r s  t h i s  y i e l d  
d i f f e r e n c e  t e n d e d  t o  d i s a p p e a r  when u s i n g  t h e  same mechan i ca l ,  chemica l  
and c u l t u r a l  p r a c t i c e s .  T h i s  pape r  r e v i e w s  t h e  d a t a  f r o m  o u r  t i l l a g e  s t u d i e s  
and summarizes o u r  f i n d i n g s  i n  n o - t i l l  soybean resea rch .  

I n  17 f i e l d  e x p e r i m e n t s  where c o n v e n t i o n a l  and n o - t i l l e d  systems were 
compared on monocrop soybeans, an ave rage  o f  22% r e d u c t i o n  r e s u l t e d  i n  
g r a i n  y i e l d  t h e  f i r s t  t e s t  y e a r  ( T a b l e  1 ) .  I t  was c o n s i d e r e d  t h a t  g rasses ,  
p o o r  c r o p  s t a n d s  and p l a n t  i n j u r y  f r o m  h e r b i c i d e s  caused some o f  t h i s  r e 
d u c t i o n .  These e x p e r i m e n t s  were conduc ted  on s i t e s  t h a t  were c o n v e n t i o n a l  
t i l l e d  i n  t h e  y e a r  p r i o r  t o  t h e  s t u d y  and had v i r t u a l l y  a c l e a n  s o i l  s u r 
f a c e .  

I n  t h e  second and succeed ing  e x p e r i m e n t a l  y e a r s  when n o - t i l l  p l o t  
s i t e s  were m a i n t a i n e d  i n  t h e  same l o c a t i o n ,  t h e  n o - t i l l  y i e l d s  were reduced 
by  an ave rage  o f  13% i n  a monocrop system. Crop r e s i d u e  was n o t  burned,  
b a l e d  o r  d e s t r o y e d  by  p l o w i n g  on t h e s e  s i t e s .  

I t  appears  t h a t  a d e f i n i t e  r e l a t i o n s h i p  e x i s t s  between t h e  a c c u m u l a t i o n  
o f  c r o p  residue and improved n o - t i l l  monocrop soybean y i e l d s .  Even t h o u g h  
n o t  measured a t  t h i s  l o c a t i o n ,  t h e r e  s h o u l d  b e  a r e d u c t i o n  i n  e v a p o r a t i o n  
when a m u l c h  i s  a l l o w e d  t o  b u i l d .  

I n  a t h r e e - y e a r  d o u b l e  c r o p p i n g  s t u d y  t h e r e  was a r e d u c t i o n  i n  t h e  
ave rage  y i e l d s  f o r  n o - t i l l e d  d o u b l e  c ropped  soybeans. There  was no d i f f e r 
ence, however, i n  t h e  ave rage  y i e l d s  o f  t h e  n o - t i l l e d  monocrop soybeans 
i n  t h e  same s t u d y  ( T a b l e  2) .  

A l t h o u g h  t h e r e  was adequate  c r o p  r e s i d u e  from the  wheat  s t r a w  i n  t h e  
d o u b l e  c r o p  n o - t i l l  soybeans I t  may n o t  n e c e s s a r i l y  s e r v e  as  a mulch.  Bene
f i c i a l l y ,  wheat  s t r a w  r e s i d u e  can s e r v e  a dua l  r o l e  i n  n o - t i l l  d o u b l e  c r o p  
wheat- soybean reg ime.  F i r s t ,  i t  can s e r v e  as a t h a t c h  t o  h e l p  b reak  t h e  
f o r c e  o f  t h e  r a i n d r o p s .  T h i s  h e l p s  p r e v e n t  e r o s i o n .  Second, it can f o r m  
a mu lch  t o  r e t a i n  m o i s t u r e  f r o m  r u n o f f  and e v a p o r a t i o n .  How good a mu lch  t h e  
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t h a t c h  wou ld  f o r m  c o u l d  depend on s t u b b l e  h e i g h t ,  coarseness or f i n e n e s s  
o f  chopped s t r a w  and how even i t  i s  spread.  

S o i l  m o i s t u r e  i s  an i m p o r t a n t  f a c t o r  i n  d e t e r m i n i n g  soybean g r a i n  
y i e l d .  I t  wou ld  be i m p r a c t i c a l  t o  use e i t h e r  g round or  s u r f a c e  w a t e r  f o r  
i r r i g a t i o n  on t h e  Brown Loam H i l l s  o f  M i s s i s s i p p i  f o r  soybean p r o d u c t i o n .  
S ince  t h e  h i l l  l a n d s  o f  N o r t h  M i s s i s s i p p i  have a modera te  p r o d u c t i o n  capa
b i l i t y ,  an a d d i t i o n a l  i n c r e a s e  i n  p r o d u c t i o n  c o s t  t h r o u g h  i r r i g a t i o n  may 
n o t  n e c e s s a r i l y  r e s u l t  i n  a d d i t i o n a l  r e t u r n s .  A t h a t c h  o f  c r o p  r e s i d u e  
may h e l p  i n  r e d u c i n g  r u n o f f ,  r e d u c i n g  e v a p o r a t i o n ,  and c o n s e r v i n g  s o i l  
m o i s t u r e  t o  be a v a i l a b l e  a t  t h e  a p p r o p r i a t e  g r o w t h  s tage.  F u t u r e  r e s e a r c h  
a t  t h i s  s t a t i o n  w i l l  d e a l  w i t h  how t o  f o r m  b e t t e r  mulches f o r  m o i s t u r e  
c o n s e r v a t i o n  u s i n g  n o - t i l l  p l a n t i n g  p r a c t i c e s .  
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Table 1. A summary o f  monocrop soybean ti l a g e  expe r imen ts  conducted  a t  MAFES, N o r t h  Branch between 
1978-1983 where t h e  e x p e r i m e n t a l  s i t e  was c o n v e n t i o n a l  t i l l e d  i n  y e a r s  p r i o r  t o  t h e  
menta l  s tudy .  

Average g r a i n  y i e l d  and p e r c e n t  y i e l d  r e d u c t i o n  f o r  n o - t i l l  
Soybean g r a i n  y i e l d  Y i e l d  r e d u c t i o n  

T i l l a q e  AveraqeF i r s t  o f  F i r s t  Year o f  succeed i  

31.4 27.9 0 0 

24.4 24.3 22 13  

T a b l e  2. Comparison o f  t i l l a g e  reg imes and row s p a c i n g  on soybean y i e l d s  when grown as a monocrop 
and as soybean-wheat d o u b l e  c r o p  a t  MAFES, N o r t h  Branch d u r i n g  1981-1983. 

Soybean Cropp ing  Regime 
a n t  Row Double Crop 

t i l l a g e  spac ing  1981 1982 1983 Avg. 1981 1982 1983 Avg. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  ac re  - - - - - - - -

36 I' 38 33 38 36.3 43 33 34 36.7 
C.T. 32 35 40 35.7 36 35 36 35.7 

36 " 35 35 41 37.0 36 31 21 29.3 
N.T. 31 37 39 35.7 31 29 36 32.0 

-1 Convent iona l  t i  11ed seedbed ( d i  sked, c h i s e l e d ,  d i  sked, f i e l d  c o n d i t i o n ,  p l a n t ) .  
- N o - t i l l e d  seedbed ( p l a n t e d  i n  o l d  seedbed w i t h  a n o - t i l l p l a n t e r ) .  




