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Cont inuous  n o - t i l l a g e  c o r n  i s  p r a c t i c e d  on many fa rms  where soybeans  
i s  n o t  a good a l t e r n a t i v e  due  t o  a l i v e s t o c k  sys tem on t h e  farm o r  because  
of s o i l s  w i t h  h i g h  e r o s i o n  p o t e n t i a l .  Research i n  s e v e r a l  s o u t h e r n  s tates 
h a s  shown t h a t  a p r o p e r l y  u t i l i z e d m u l c h  can r e s u l t  i n  s i g n i f i c a n t  i n c r e a s e s  
i n  y i e l d  of c r o p s ,  g r e a t e r  c o n s e r v a t i o n  of s o i l  wa t e r ,  reduced water run-
o f f ,  reduced s o i l  e r o s i o n  and b e t t e r  weed c o n t r o l .  When n o - t i l l a g e  c o r n  i s  
grown c o n t i n u o u s l y  w i t h o u t  a w i n t e r  c o v e r  c r o p  o r  any s o i l  d i s t u r b a n c e ,  t h e  
c o r n  s t a l k  r e s i d u e  accumula tes  and weed c o n t r o l  u s u a l l y  becomes more d i f f i ­
c u l t  and g r a i n  y i e l d s  d e c l i n e .  Most f a r m e r s  are  n o t  s e e d i n g  w i n t e r  c o v e r  
c r o p s  i n  c o n t i n u o u s  n o - t i l l a g e  c o r n  sys tems .  

Resea rch  w a s  i n i t i a t e d  t o  d e t e r m i n e  t h e  e f f e c t  of a s m a l l  g r a i n  cover  
c r o p  on n o - t i l l a g e  c o r n  g r a i n  y i e l d  on a poor ly- dra ined  and a w e l l- d r a i n e d  
s o i l .  Rye and wheat  w e r e  used as  c o v e r  c r o p s  t o  d e t e r m i n e  t h e  advan tage  of 
one o v e r  t h e  o t h e r .  

S o i l  C h a r a c t e r i s t i c s  and Trea tmen t s  

On farm f i e l d  e x p e r i m e n t s  were e s t a b l i s h e d  on two d i f f e r e n t  s o i l s  t o  
d e t e r m i n e  the  e f f e c t  of a smal l  g r a i n  cover  c r o p  on g r a i n  y i e l d  and weed 
c o n t r o l  i n  a c o n t i n u o u s  n o - t i l l a g e  c o r n  p r o d u c t i o n  sys tem.  

Cavode s i l t  loam i s  poor ly- dra ined  w i t h  a c l a y e y ,  s l o w l y  permeable  
s u b- s o i l .  The f o u r  t r e a t m e n t s  e s t a b l i s h e d  on t h i s  s o i l  w e r e :  ( 1 )  r y e  
cover  c r o p ,  ( 2 )  wheat c o v e r  c r o p ,  (3) c o r n  s t a l k  r e s i d u e ,  and ( 4 )  conven­
t i o n a l  p r e p a r e d  seedbed (plowed and d i s k e d ) .  

Maury s i l t  loam i s  a deep ,  we l l- dra ined  s o i l .  T h i s  h a s  a 2-6% s l o p e  
and i s  s e v e r e l y  e roded .  Three  t r e a t m e n t s  on t h i s  s o i l  were:  (1) r y e  
cover  c r o p ,  (2)  wheat  c o v e r  c r o p ,  and (3) c o r n  s t a l k  r e s i d u e .  

I n  t h e  f a l l ,  t h e  wheat and r y e  were b r o a d c a s t  seeded  i n  s t r i p s ,  c o r n  
s t a l k s  were s h r e d d e d ,  and t h e  s o i l  double- disked t o  d i s t u r b  t h e  upper  s o i l  
l a y e r  (2- 3 i n c h e s )  and t o  cover  t h e  s e e d .  The c o r n  s t a l k s  were shredded 
i n  t h e  f a l l  on a l l  p l o t s .  Each t r e a t m e n t  w a s  r e p l i c a t e d  f o u r  t imes. 

R e s u l t s  and D i s c u s s i o n  

P o o r l y  Dra ined  S o i l  -- The y i e l d  d a t a  f o r  t h e  f i r s t  t w o  y e a r s  i s  shown 
i n  T a b l e  1. It w a s  q u i t e  e v i d e n t  t h a t  n o - t i l l a g e  w a s  u n s u c c e s s f u l  i n  t h i s  

T h i s  r e s e a r c h  w a s  s u p p o r t e d  i n  p a r t  by Chevron Chemical Company by pro­
v i d i n g  f i n a n c i a l  s u p p o r t  and some materials  used i n  t h i s  s t u d y .  
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s o i l  when p l a n t i n g  i n  t h e  s t a l k  r e s i d u e .  S ince  t h i s  s o i l  ha s  a h igh  c l a y  
con t en t ,  t h e  w e t  c o n d i t i o n s  encountered when p l a n t i n g  caused a s l i g h t  pan 
b a r r i e r  t o  b e  formed beneath t h e  n o- t i l l a g e  double  d i s k  openers  r e s u l t i n g  
i n  a poor s t and  and poor p l a n t  v i g o r .  A l o s s  of 40-50 pe rcen t  s t and  
occur red  i n  t h e  s t a l k  r e s i d u e  p l o t s .  Th i s  t rea tment  w a s  d i scont inued  
a f t e r  two y e a r s .  The t h r e e  yea r  average y i e l d s  (Table 1) i n d i c a t e d  t h a t  
t h e  r y e  cover  c rop  w a s  equa l  t o  plowing t h e  s o i l  and bo th  r e s u l t e d  i n  
s i g n i f i c a n t l y  h i g h e r  y i e l d s  than  t h e  wheat cover  crop t rea tment .  I n  1983, 
c h i s e l  plowing r ep l aced  t h e  moldboard plow i n  t h e  p l o t s .  However, due t o  
t h e  s eve re  drought  of 1983 t h i s  d a t a  was meaningless .  

The e f f e c t  of t h e  mulch on weed c o n t r o l  is shown i n  Table  2. I n  1981,  
t h e  weed c o n t r o l  w a s  good i n  a l l  p l o t s  excep t  t h e  s t a l k  r e s i d u e  u n t i l  l a t e  
i n  t h e  growing season .  F a l l  panicum and g i a n t  f o x t a i l  developed l a t e  i n  
t h e  plowed and wheat mulch p l o t s  bu t  d i d  n o t  a f f e c t  f i n a l  y i e l d s .  The 
e x t r a  growth and cover  from t h e  r y e  helped i n  keeping t h e s e  p l o t s  n e a r l y  
weed f r e e  u n t i l  h a r v e s t .  Another f a c t o r  on t h i s  w e t  s o i l  is t h a t  more d ry  
matter i s  produced by t h e  r y e  as compared t o  wheat by e a r l y  t o  mid-May when 
t h e  corn i s  p l an t ed .  This  p rov ides  a b e t t e r  mulch cover  f o r  t h e  n o - t i l l  
corn .  

Table  1. 	 E f f e c t  of a cover  c rop  on cont inuous n o- t i l l a g e  
co rn  y i e l d s  i n  a Cavode s i l t  loam s o i l .  

Yie ld  (Bu/A) 
Treatment 1980 1981  1982 3 Year Ave. 

Rye Mulch 163 97 130 1 2 7 .  la’ 
Wheat Mulch 1 4 1  96 115 114.9b 
S t a l k  Residue 97 55 
Plowed 162 9 1  150 131.9a  

’ 	Values w i t h i n  a column fol lowed by t h e  same l e t t e r  are n o t  
s i g n i f i c a n t l y  d i f f e r e n t  a t  t h e  5% l e v e l  accord ing  t o  DNMRT 

Table  2 .  	 E f f e c t  of a mulch on weed c o n t r o l  w i th  cont in­
uous n o- t i l l a g e  corn .  

Cavode S i l t  Loam Maury S i l t  Loam 
Treatment 1981  1982 Ave.--- 1981  1982 Ave._ _ - -

1.2’ 6 . 2  3.7 2.8’ 3 .8  3.3 
Wheat 5 . 0  8.0 6.5 3.8 3.8 3.8 
Plowed 4.0 1 . 0  2 .5  
S t a l k s  9.0 9 .0  5.1 6 .7  5.9 

Weed p r e s s u r e  r a t e d  from 0 t o  9 a t  h a r v e s t .  
0 = N o  weeds. 
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Well Drained Soil -- The yield data from the Maury silt loam soil is 
shown in Table 3.  The yield differences between the two cover crops and 
stalk residue were small on this soil. The rye mulch treatment consis­
tently gave the highest yields each year and the stalk residue treatment 
produced the lowest yields. As shown in Table 2 ,  there was better weed 
control in the mulch plots as compared to the stalk residue. Fall panicum 
was a serious problem in the stalk residue plots. 

In another study by Wilbur Frye, Research Agronomist, University of 
Kentucky, on a Maury silt loam soil, rye was used as a cover crop in com­
parison with corn stalk residue. After six years of this study, the corn 
grain yields were 10.3  percent higher with a rye mulch as compared to the 
stalk residue for no-tillage corn. 

Table 3. 	 Effect of a cover crop on continuous no-tillage 
corn yields in a Maury silt loam soil. 

Yield (Bu/A) 

1980 1982 -

Rye Mulch 89 100 88 92 
Wheat Mulch 85 98 83 89 
Stalk Residue 87 90 80 86 

Treatment - 1981 - Ave. 

Conclusions 


On heavy textured, wet soils, continuous no-tillage corn does not 
appear to be feasible unless a cover crop such as rye is seeded in the 
fall. Otherwise, some form of tillage may be necessary to get a good 
stand of corn, control weeds and obtain high yields. In Table 4 the per-
cent yield above the stalk residue treatment shows a dramatic increase on 
the Cavode silt loam for all treatments. 

On a well drained soil such as the Maury silt loam, no-tillage corn 
into a wheat or rye mulch produces a slightly higher yield (Table 4 )  as 
compared to continuous no-tillage corn planted into stalk residues. 
Advantages from the use of cover crops are to reduce erosion and obtain 
better weed control. 

Table 4 .	 The percent yield above stalk residue of contin­
uous no-tillage corn. 

Yield Above Stalk Residue 
Cavode Maury 

Treatment Silt Loam Silt Loam 

Rye Mulch 70.5 8 . 3  
Wheat Mulch 55.4 3.5 
Plowed 66.1 
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Where t h e r e  is a need t o  grow cont inuous  n o- t i l l a g e  corn ,  t h e  u s e  of 
a g o o d c o v e r c r o p  t o  p rov ide  a good mulch w i l l  enhance p o t e n t i a l  y i e l d s .  
I n  Kentucky, c l imat ic  c o n d i t i o n s  are such t h a t  r y e  i s  a s u p e r i o r  cover  
c rop  as compared t o  wheat.  

5 





