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Many areas o f  s l o p i n g  l a n d  i n  t h e  United S t a t e s  are expe r i enc ing  
s e r i o u s  e r o s i o n  problems. Much of  t h i s  e r o s i o n  is due t o  e x c e s s i v e  t i l lage.  
The e a s t e r n  ha l f  of Kentucky and a d j o i n i n g  areas of  Ohio, West V i r g i n i a ,  and 
Tennessee are g e n t l y  r o l l i n g  w i t h  50 p e r c e n t  or more of  the t i l l a b l e  s o i l s  
l o c a t e d  on 6 t o  20 pe r cen t  s l opes .  The co rn  acreage i n  these areas has been 
expanding r a p i d l y ,  t h u s  more corn  is be ing  grown on p o t e n t i a l l y  e rodab l e  
l and .  Some type  o f  conse rva t i on  t i l l age  is r e q u i r e d  on t h i s  l a n d  t o  p r even t  
s e v e r e  s o i l  e r o s i o n  and ma in t a in  the  p o t e n t i a l  p r o d u c t i v i t y  of these s o i l s .  

The o b j e c t i v e  o f  t h i s  s t u d y  was t o  de te rmine  t h e  effect of f o u r  t i l l age  
methods on s o i l  l o s s  and corn  g r a i n  y i e l d s  on s l o p i n g  land .  

T h i s  research was conducted on  a farm i n  e a s t e r n  Kentucky on a L o w e l l  
s i l t  loam s o i l .  The s o i l  is  deep, we l l- dra ined ,  w i t h  medium textured 
s u r f a c e  l a y e r s ,  u n d e r l a i d  by a s lowly  permeable, c l ayey  s u b s o i l .  Four 
n a t u r a l l y  s e p a r a t e d  watersheds a d j a c e n t  t o  each o t h e r  i n  the  same f i e l d  were 
chosen. Each watershed c o n t a i n s  approximately  0.6 acre w i t h  a s l o p e  r ang ing  
from 8 t o  15 p e r c e n t  from t o p  t o  bottom. These areas had been i n  n o- t i l l a g e  
co rn  f o r  t h e  two y e a r s  p r i o r  t o  t h i s  s tudy .  

Each watershed was prepared  f o r  corn  each y e a r  by one of  t h e  fo l l owing  
f o u r  t i l l age  t r ea tmen t s :  ( 1 )  n o- t i l l a g e  i n t o  e s t ab l i shed  r y e ,  ( 2 )  
chisel- plowed and d isked ,  ( 3 )  disked on ly ,  and ( 4 )  moldboard plowed and 
d i s k e d  ( conven t i ona l ) .  Corn s t a lks  were chopped each f a l l  f o l l o w i n g  co rn  
h a r v e s t  and l e f t  on t h e  s o i l  s u r f a c e  t o  p rov ide  a d d i t i o n a l  w i n t e r  cover  
excep t  for t h e  no- t i l l age  t r e a tmen t .  Rye was e s t a b l i s h e d  i n  t h e  f a l l  by 
b roadcas t i ng  and d i s k i n g  on t h e  n o- t i l l a g e  p l o t .  Corn was p l an t ed  each y e a r  
n e a r  May 10 a t  a s e e d i n g  ra te  o f  24,500 i n  36 i n c h  rows. All o t h e r  c u l t u r a l  
p r a c t i c e s  were t h e  same on a l l  p l o t s .  For c o l l e c t i o n  o f  water runo f f  and 
s o i l  loss  a n  H-type flume w i t h  a Coshocton wheel was i n s t a l l e d  on each 
watershed.  To p r even t  water from moving i n t o  or o u t  of  t h e  watersheds a 
s o i l  berm was c o n s t r u c t e d  around the  boundary of each watershed. 

RESULTS 

The r e s u l t s  o f  t h e  soi l  losses are p re sen t ed  i n  Table 1 .  The 
n o - t i l l a g e  and disk- only 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  lower s o i l  
l o s s e s  t h a n  the  o t h e r  two t i l lage  methods. The low s o i l  l o s s e s  i n  1983 and 
1984 were due t o  t h e  ve ry  dry summers w i t h  l i g h t  showers accoun t i ng  fo r  most 
of t h e  r a i n f a l l .  I n  1982, a coup l e  of ve ry  i n t e n s e  r a i n f a l l s  i n  late J u l y  
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accounted f o r  t h e  h e a v i e r  s o i l  losses  from t h e  c h i s e l- d i s k  and t h e  
convent iona l  t i l l age  areas. Ove ra l l ,  n o- t i l l a g e  reduced s o i l  l o s s e s  by 97 
pe r cen t  and d i s k  on ly  by 95 pe r cen t  as compared t o  convent iona l  t i l lage.  
S o i l  l o s s  data from t h i s  s tudy  shared  t h a t  t h e  c h i s e l- d i s k  was n o t  e f f e c t i v e  
i n  reduc ing  s o i l  e r o s i o n  losses on s t e e p e r  s l opes .  

Tab le  1. S o i l  l o s s  f o r  f o u r  t i l l a g e  systems.  

Tons p e r  Acre 

T i l l a g e  1982* 1983 1984 Ave .-
No-Tillage 0.14 0.08 0.06 0.09 b 
Disk-Only 0.20 0.15 0 .11 0 .15 b 
Chisel-Disk 5.18 2.64 0.97 2.93 a 
Convent ional  6.10 2.63 1 .25 3.33 a 

*Inc ludes  l o s s e s  from June  through December. Con
s t r u c t i o n  of water and sampling equipment w a s  n o t  
completed u n t i l  l a t e  May. 

The co rn  gra in  y i e l d s  are  p r e sen t ed  i n  Table  2. The y i e l d s  are  c l o s e l y  
c o r r e l a t e d  t o  r a i n f a l l  and mulch cover. R a i n f a l l  was c r i t i c a l  d u r i n g  t h e  
months o f  J u l y ,  August, and September each year .  T o t a l  r a i n f a l l  du r ing  
t h o s e  p e r i o d s  was 11.35 i n c h e s  i n  1982, 2.4 i nches  i n  1983 and 6.0 i nches  i n  
1984. The extra  mulch from t h e  r y e  cover  conserved more moisture i n  bo th  
1982 and 1984 t o  a l low t h e  corn  grown under n o- t i l l a g e  t o  f i l l  l onge r  w i t h  
no stress as compared t o  t h e  o t h e r  t i l lage  methods. I n  1984, a very  d ry  
June  p u t  c o n s i d e r a b l e  stress on a l l  t r e a t m e n t s  e a r l y  excep t  t h e  n o- t i l l a g e  
treatment. I n  1983, t h e  r y e  was removed above t h e  ground by ca t t l e  j u s t  
p r i o r  t o  p l a n t i n g .  With t h e  extremely d ry  wea ther  i n  1983, none of t h e  
t i l l age  t r e a t m e n t s  a l lowed h igh  co rn  y i e l d s .  

Table  2 .  Corn g r a i n  y i e l d s  f o r  f o u r  t i l l a g e  systems.  

Bushels  p e r  Acre 

T i l l a g e  1982 1983 1984 Ave . 
No-T i l l a g e  200 a 59 a 165 a 142 a 
Chisel  -Disk 164 b 69 a 105 c 113 b 
D isk-Only 169 b 71  a 141 b 127 ab 
Convent ional  158 b 67 a 102 c 115 b 

The n o- t i l l a g e  and disk- only 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  lower 
s o i l  l o s s e s  t han  t h e  ch i s e l- d i sk  and convent iona l  t i l l age  t rea tments .  The 
lower co rn  y i e l d s  from disk- only as compared t o  n o- t i l l a g e  was due i n  p a r t  
t o  t h e  e x t r a  mo i s tu r e  conse rva t i on  provided by t h e  r y e  mulch. There was no 
d i f f e r e n c e  between c h i s e l- d i s k  and convent iona l  as far  as amount of s o i l  
loss  or g r a i n  y i e l d s .  




