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RESIDUE MANAGEMENT, CROPPING SYSTMS, AND AN 


OVERVIEW OF NO-TILL AND CONSERVATION TILLAGE RESEARCH 


I N  THE COASTAL PLAINS-

R. B. Campbell, R. E. So jka ,  and D. L. Karlen-

I n t r o d u c t i o n  


I n  1981, 71,000 acres of f i e l d  c r o p s  were p l a n t e d  under conserva

t i o n  t i l l a g e  i n  C o a s t a l  P l a i n  c o u n t i e s  of South C a r o l i n a .  Of t h i s  

a c r e a g e ,  approx imate ly  60% w a s  p l a n t e d  t o  soybean and 36% t o  co rn .  

The pr imary increase i n  c o n s e r v a t i o n  t i l l a g e  a c r e a g e  is t h e  soybean 

s m a l l g r a i n double- crop which h a s  fo l lowed a s u b s t a n t i a l i n c r e a s e  i n  

wheat a c r e a g e .  


I n  t h e  f o l l o w i n g  d i s c u s s i o n ,  w e  d e f i n e  c o n s e r v a t i o n  t i l l a g e  t o  

i n c l u d e  a l l  c r o p  p r o d u c t i o n  sys tems t h a t  minimize t i l l a g e  i n t e n s i t y ,  

t h e r e b y  r e t a i n i n g  a l l  o r  n e a r l y  a l l  e x i s t i n g  r e s i d u e  on t h e  s o i l  

s u r f a c e .  N o- t i l l  r e f e r s  s p e c i f i c a l l y  t o  t i l l a g e  sys tems t h a t  l e a v e  

e s s e n t i a l l y  a l l  r e s i d u e s  untouched and u s u a l l y  s t a n d i n g  and i n  which a 

micro- seed bed is c r e a t e d  o n l y  i n  c l o s e  p rox imi ty  t o  and beneath  t h e  

p l a n t e d  s e e d ,  d i s t u r b i n g  o n l y  a small p e r c e n t a g e  of t h e  s u r f a c e  area. 

I n  t h i s  paper  we  d i s c u s s  a v a r i e t y  of r e s i d u e  management approaches  

which encompass t h e  e n t i r e  spect rum of c o n v e n t i o n a l ,  c o n s e r v a t i o n  

t i l l a g e ,  and n o - t i l l  systems. 


Expansion of n o - t i l l  o r  c o n s e r v a t i o n  t i l l a g e  farming h a s '  been 

slow t o  develop i n  t h e  s o u t h e a s t e r n  C o a s t a l  P l a i n s ,  bu t  t h i s  t r e n d  is 

n o t  due t o  a l a c k  of i n t e r e s t  o r  c a p a b i l i t y  i n  t h e  farming community. 

The problem h a s  been a n  i n a b i l i t y  t o  p rov ide  s u f f i c i e n t  s c i e n t i f i c  

manpower, answers  t o  problems,  and a d v i c e  t o  t h e  farming community t o  

i n s u r e  t h e  expans ion  and s u c c e s s  of c o n s e r v a t i o n  t i l l a g e .  


A g r i c u l t u r a l  r e s e a r c h  r e l a t e d  t o  c o n s e r v a t i o n  t i l l a g e  t o o l s  and 

technology w i l l  c o n t i n u e  t o  expand as w e  r e c o g n i z e  t h e  needs  and 

problems t h a t  must be s o l v e d  t o  i n s u r e  s u c c e s s f u l  c o n s e r v a t i o n  t i l l a g e  

farming.  Some of t h e  s p e c i a l i z e d  t o o l s  developed f o r  t h e  management 

of  c rop  r e s i d u e s  i n c l u d e :  in-row s u b s o i l  t o o l s  equipped w i t h  a c u t t i n g  

r o u l t e r  ahead of the s u b s o i l e r ,  heavy d u t y  p l a n t e r s  f o r  p l a n t i n g  i n  

dense  s u r f a c e  r e s i d u e s ,  and n o - t i l l  g r a i n  d r i l l s  f o r  s o l i d  seed ing  of 

v a r i o u s  c r o p s  i n  p r e v i o u s  c r o p  r e s i d u e s .  


- C o n t r i b u t i o n  of the C o a s t a l  Plains S o i l  and Water Conse rva t ion  
Research Center, USDA-ARS, F lo rence ,  S.C. P r e s e n t e d  a t  t h e  5 th  Annual 

S o u t h e a s t e r n  No- Till  Systems Conference ,  J u l y  15,  1982, F l o r e n c e ,  S.C. 

- S o i l  S c i e n t i s t ,  Research Agronomist, and S o i l  S c i e n t i s t ,  
r e s p e c t i v e l y .  
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Weed c o n t r o l  is an  e x t r e m e l y  impor tan t  a s p e c t  of n o - t i l l  o r  

c o n s e r v a t i o n  t i l l a g e  f a rming ,  b u t  a wide v a r i e t y  of  spraying equipment 

h a s  been developed r a n g i n g  from common b r o a d c a s t  s p r a y e r s  t o  p r e c i s i o n  

s h i e l d e d  and d i r e c t e d  s p r a y e r s .  Every y e a r  new e f f e c t i v e  h e r b i c i d e s  

o r  combina t ions  of  h e r b i c i d e s  and a p p l i c a t i o n  t e c h n i q u e s  are being 

added t o  o u r  compliment of  weed c o n t r o l  t o o l s .  U n f o r t u n a t e l y ,  weed 

c o n t r o l  w i l l never be a r o u t i n e o p e r a t i o n since p o p u l a t i o n s of e a s i l y - 

c o n t r o l l e d  weed s p e c i e s  w i l l  be succeeded by p o p u l a t i o n s  of s p e c i e s  

t h a t  are more d i f f i c u l t  t o  c o n t r o l .  These competing weed p o p u l a t i o n s ,  

t h a t  s p r a y i n g  sys t ems  are least e f f e c t i v e  i n  c o n t r o l l i n g ,  are a s i g n i f i 

c a n t  threat  t o  s u c c e s s f u l  n o - t i l l  o r  c o n s e r v a t i o n  t i l l a g e  farming.  

The t y p e and p o p u l a t i o n of weeds w i l l a t times i n f l u e n c e o u r c h o i c e of 

c r o p  r o t a t i o n  o r  c r o p p i n g  sys tem.  


The c h a l l e n g e  i n  n o- t i l l i n g is  n o t  mere ly  d e t e r m i n i n g  whether  o r  

n o t n o - t i l l f a rming is b e t t e r o r worse t h a n c o n v e n t i o n a l f a rming .  The 

rea l  q u e s t i o n  is "How w e l l  do we n o- t i l l " ? Do we  have  c o n t r o l  and are  

we a b l e  t o  manage the c r i t i c a l  f a c t o r s  t h a t  c o n t r o l  o r  modify y i e l d ?  

This paper  w i l l  a d d r e s s  s o i l  s t r e n g t h  and f a c t o r s  t h a t  c o n t r o l  r o o t i n g  

and water a v a i l a b i l i t y  i n  n o- t i l l a g e  s y s t e m .  The i n f l u e n c e  of  standing 

r e s i d u e s ,  coo l- season  c r o p  r e s i d u e s ,  and a f e w  a l t e r n a t i v e  doub le  crop 

sequences  w i l l  be d i s c u s s e d .  Y ie ld  d a t a  f o r  c o r n  and soybean f o l l o w i n g  

a w i n t e r  r y e  cove r  c r o p  w i l l  be p r e s e n t e d  t o  compare n o - t i l l  and 

c o n v e n t i o n a l  t i l l a g e  s y s t e m  as i n f l u e n c e d  by s t a n d i n g  r e s i d u e s  and 

coo l- season  c rop  r e s i d u e s .  


I. S o i l  P r o p e r t i e s  A f f e c t i n g  No- Till  Farming Practices i n  t h e  C o a s t a l  

Plain 


Resea rch  h a s  c o n s i s t e n t l y  demons t ra t ed  h i g h e r  y i e l d s  f o r  t h e  

major  f i e l d  c r o p s  due t o  s u b s o i l i n g  o r  deep t i l l a g e .  Th i s  r e s u l t  

p r o v i d e s  the b a s i c  r a t i o n a l e  f o r  u t i l i z i n g  heavy t r a c t o r s ,  t i l l a g e  

implements ,  and p l a n t i n g  equipment i n  t h e  C o a s t a l  P l a i n s .  The s o i l s  

o f  t h e  C o a s t a l  P l a i n s  are g e n e r a l l y  sandy a t  t h e  s o i l  s u r f a c e  and nay 

v a r y  from w e l l  d r a i n e d  t o  p o o r l y  d r a i n e d  i n  t h e  lower p r o f i l e .  The

s o i l  below t h e  normal  d i s k i n g  l a y e r  (8-14" deep)  may e i t h e r  c o n t a i n  a 

t i l l a g e  pan o r  a compact  A2 h o r i z o n  which normal ly  has  a h i g h e r  b u l k  

d e n s i t y  t h a n  e i t h e r  t h e  tilled s u r f a c e  s o i l  o r  t h e  u n d i s t u r b e d  B 

h o r i z o n  (or subso i l ) .  T i l l a g e  research has demons t ra t ed  that  r o o t i n g  

p a t t e r n s  c o r r e l a t e  v e r y  h i g h l y  w i t h  s o i l  s t r e n g t h .  Fur the rmore ,  s o i l  

s t r e n g t h ,  because  of  i ts impact  on r o o t  d i s t r i b u t i o n ,  can  r e s t r i c t  

water a v a i l a b i l i t y  t o  t h e  p l a n t .  In s o i l s  w i t h  compact h o r i z o n s ,  co rn  

r o o t s  have  been shown t o  p e n e t r a t e  p redominan t ly  t h o s e  areas i n  t h e  

s o i l  p r o f i l e  which are loosened by t i l l a g e  t o o l s .  Consequen t ly ,  c o r n  

r o o t s  remove water p r i m a r i l y  from t h e  s o i l  i n  which r o o t i n g  o c c u r s .  

C a p i l l a r y  water movement t o  r o o t  sys t ems  i n  s o u t h e a s t e r n  sandy s o i l s  

becomes v e r y  s low as t h e  s o i l  d r i e s  beyond t h e  20 c e n t i b a r  matric 

p o t e n t i a l  r ange .  


In g e n e r a l ,  many s o i l s  of t h e  S o u t h e a s t  are p a r t i t i o n e d  i n t o  

t h r e e  zones: (1) t h e  t i l l a g e  zone ,  (2 )  a zone of compact ion ,  e i t h e r  

g e n e t i c  o r  due t o  t i l l a g e  and t r a f f i c ,  and (3) a s u b s u r f a c e  h o r i z o n  
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which is normally only  s l i g h t l y  compacted, and i n t o  which r o o t s  a r e  

a b l e  t o  p e n e t r a t e  provided A 1  c o n c e n t r a t i o n s  are n e g l i g i b l e .  Research 

has  shown t h a t  f o r  a given s o i l  type,  s t r e n g t h  can be l a r g e l y  exp la ined  

as a f u n c t i o n  of water c o n t e n t  and bulk  d e n s i t y  of t h e  s o i l .  


Figure  1 shows a fami ly  of curves  ob ta ined  from a s o i l  which is 

t y p i c a l  of t h e  s o u t h e a s t e r n  C o a s t a l  P l a i n s  (Norfolk loamy s a n d ) .  The 

s u r f a c e  Ap hor izon  has  an average bu lk  d e n s i t y  of 1.58 g/cm3 i n  which 

r o o t i n g  could  occur  a t  m a t r i c  p o t e n t i a l s  between -1.1 bar  and -0.08 

b a r .  Rooting is r e s t r i c t e d  a t  t h e  w e t  l i m i t  by a e r a t i o n  and a t  t h e  

dry  l i m i t  by s o i l  s t r e n g t h .  The A2 hor izon ,  however, which has  an  

average  bulk  d e n s i t y  of 1.78 g/cm3 p r e v e n t s  r o o t  p e n e t r a t i o n  a t  m a t r i c  

p o t e n t i a l s  d r y e r  than - 0.22 b a r s .  Af te r  r o o t s  p e n e t r a t e  t h e  t i l l e d  

p o r t i o n  of t h e  A 2 

or permeate the A2 horizon through a root channel, 

they can grow ingo t h e  B hor izon  which h a s  an average bulk  d e n s i t y  of 

1.48 g / c c .  The E hor izon  does not  r e s t r i c t  r o o t i n g  due t o  s t r e n g t h  

u n t i l  t h e  s o i l  r eaches - 0.77 ba r  s o i l  rnatric p o t e n t i a l .  By u t i l i z i n g  

t h e s e  r e l a t i o n s h i p s  we can b e t t e r  unders tand how s o i l  s t r e n g t h  can 

l i m i t  s o i l  wa te r  use  by p l a n t s .  


This  Norfolk  loamy sand r e t a i n s  approximately  7 . 1  cm of water  

between t h e -0.05 t o -1.0 bar  range and t o  a depth  of approximately  

1 m. I f  water e x t r a c t i o n  is l i m i t e d  t o  t h a t  l a te ra l  p o r t i o n  of the  

r o o t  p r o f i l e  where s o i l  s t r e n g t h  is  less than  20 kg/cm2 of s t r e n g t h  

( w i t h i n  t h e  mois tu re  l i m i t s  g iven above) ,  then t h e  e f f e c t i v e  s t o r a g e  

volume is reduced t o 6 cm t o  t h e 1-rn depth.  I f s t o r a g e is l i m i t e d t o  

only t h a t  p o r t i o n  of t h e  l a t e r a l  s o i l  p r o f i l e  between rows which was 

observed t o  have r o o t s  under a mature corn  canopy, t h e  water r e t e n t i o n  

reduces  t o  4 c m  f o r  t h e  1-m deep p r o f i l e .  


From t h e s e  s o i l  water r e t e n t i o n  d a t a ,  one may conclude t h a t  s o i l  

s t r e n g t h  i n  t h i s  s o i l  s i g n i f i c a n t l y  reduces  t h e  e x t e n t  and development 

of t h e  corn r o o t  system. With a l i m i t e d  r o o t  system t h a t  does no t  

permeate t h e  e n t i r e  la tera l  p r o f i l e  between corn rows ,  some water  may 

remain unused. Although some water  f low from w e t  t o  d ry  r e g i o n s  

w i t h i n  t h e  s o i l  p r o f i l e  o c c u r s ,  t h i s  f low is very slow due t o  t h e  

s h a r p  r e d u c t i o n  i n  h y d r a u l i c  c o n d u c t i v i t y  as t h e  s o i l  water  c o n t e n t  

d e c r e a s e s .  Consequently,  s o i l s  wi th  compact r o o t - r e s t r i c t i v e  l a y e r s  

must be managed t o  o b t a i n  maximum permeation by r o o t  sys tems,  because 

l i m i t e d  r o o t  development i n f l u e n c e s  n u t r i e n t  u t i l i z a t i o n ,  e s p e c i a l l y  

i n  c o n s e r v a t i o n  t i l l a g e  s y s t e m  where t h e  f e r t i l i z e r  is not  mixed i n t o  

t h e  s o i l  by subsequent  t i l l a g e  o p e r a t i o n s .  I n c o r p o r a t i n g  in-row 

s u b s o i l i n g  i n t o  t h e  c o n s e r v a t i o n  t i l l a g e  program prov ides  a p a r t i a l  

mechanical  s o l u t i o n  t o  overcoming t h e  r e s t r i c t e d  r o o t  permeation 

caused by t h e  l a y e r s  t h a t  a r e  e i t h e r  mechanical ly  o r  n a t u r a l l y  compact. 


II. Double Crop Sequences f o r  Conservat ion T i l l a g e  


Conservat ion t i l l a g e  r e s e a r c h  i n  t h e  s o u t h e a s t e r n  C o a s t a l  P l a i n s  

h a s  been c e n t e r e d  on t h r e e  crop sequences:  ( 1 )  w i n t e r  r y e  followed by 

corn ,  ( 2 )  w i n t e r  r y e  fol lowed by soybean, and ( 3 )  s m a l l  g r a i n  ( u s u a l l y  

wheat) fo l lowed by soybean. Of t h e s e  crop sequences ,  the  small g r a i n - 

soybean r o t a t i o n  i s  being used r a t h e r  e x t e n s i v e l y  under conven t iona l  

and under c o n s e r v a t i o n  t i l l a g e .  In 1981 approximately  60% o f  t h e  
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c o n s e r v a t i o n- t i l l e d  a c r e a g e  w a s  p l a n t e d  t o  t h e  small grain- soybean 

c rop  sequence .  Approximate ly ,  36% of t h e  c o n s e r v a t i o n  t i l l a g e  i n  t h e  

C o a s t a l  P l a i n s  involved c o r n  which was p l a n t e d  i n t o  a cover  c rop  o r  

w i n t e r  weeds growing i n  o l d  co rn  o r  soybean r e s i d u e .  


Conserva t ion  t i l l a g e  r e s e a r c h  i n  t h e  C o a s t a l  P l a i n s  has  p rogressed  

and is now i n  a p o s i t i o n  t o  c o n s i d e r  u s i n g  o t h e r  c o o l  season  c rops  i n  

t h e  r o t a t i o n s .  Economical ly ,  i t  is impor tan t  f o r  t h e  cool- season c r o p  

t o  produce a r e t u r n  on t h e  f a rmers  inves tment  beyond merely g a i n i n g  

t h e  advan tages  of m a i n t a i n i n g  r e s i d u e  on t h e  s u r f a c e  t o  reduce  the  

haza rd  of e r o s i o n  and s o i l  l o s s .  The  use  of l a t e- s e a s o n  o r  cool- season 


.	 c r o p s  may be grouped i n t o  f o u r  use  c a t e g o r i e s :  (1) t o  p r o v i d e  fo rage  
f o r  g r a z i n g  o r  hay ( r y e )  ( 2 )  t o  f i x  n i t r o g e n  f o r  subsequen t  c r o p s  
( c l o v e r ,  v e t c h ,  o r  o t h e r  legumes) ,  ( 3 )  t o  grow o i l  s e e d s  (soybean,  
sunf lower ,  and r a p e )  o r  ( 4 )  t o  grow small g r a i n s  such as wheat ,  b a r l e y ,  
o a t s ,  and r y e .  Research is underway t o  test t h e  c o m p a t a b i l i t y  of 
t h e s e  cool- season c r o p s  w i t h  our  major f i e l d  c r o p s  such as c o r n  and 
soybeans .  A t  t h e  p r e s e n t  time, seven r o t a t i o n s  g iven  i n  Tab le  I are 
be ing  t e s t e d  f o r  c o m p a t a b i l i t y  i n  c o n s e r v a t i o n  t i l l a g e  farming.  

Tab le  1. Potent ia l  double  c r o p  sequences  f o r  t h e  C o a s t a l  P l a i n s  


1. Small  g r a i n  fo l lowed by soybean 

2. Corn fo l lowed by soybean 

3. Legume fol lowed by c o r n  

4 .  Corn fo l lowed by sunf lower  

5. Corn fo l lowed  by rape 

6 .  Legume fol lowed by sorghum 

7. Rape fo l lowed by soybean 


III. Advantages and Disadvantages  of a Rye Cover 


Cover c r o p s  p r o v i d e  many b e n e f i c i a l  e f f e c t s  as well as i n c u r r i n g  

many r i s k s  in c o n s e r v a t i o n  t i l l a g e  farming.  S ince  cover  c r o p s  are 

grown most ly  d u r i n g  the c o o l  s e a s o n ,  t h e y  can p rov ide  f o r a g e  f o r  

a n i m a l s  w h i l e  m a i n t a i n i n g  a s o i l  cover  t h a t  s t a b i l i z e s  s o i l  and reduces  

t h e  haza rd  of s o i l  e r o s i o n .  A cover  c rop  h e l p s  t o  c o n t r o l  s p r i n g  

weeds (by c o m p e t i t i o n )  which are normal ly  d i f f i c u l t  o r  expens ive  t o  

c o n t r o l  by o t h e r  means. A cover  c r o p  s l i g h t l y  reduce's s o i l  t e m p e r a t u r e ,  

b u t  t e n d s  t o  i n c r e a s e  t h e  t i l t h  of t h e  s o i l .  A cover  c r o p  p r o v i d e s  

b e t t e r  mechanical  s u p p o r t  f o r  v e h i c l e s  when s o i l s  are w e t  and hence 

may tend  t o  minimize s o i l  compaction i n  t h e s e  i n s t a n c e s .  


There are r i s k s  and a d d i t i o n a l  c o s t s  a s s o c i a t e d  w i t h  c o n s e r v a t i o n  

t i l l a g e  farming i n  t h e  s o u t h e a s t e r n  C o a s t a l  P l a i n .  S p e c i a l  cons ide ra

t i o n s  n e c e s s a r y  t o  i n s u r e  the s u c c e s s  of c o n s e r v a t i o n  t i l l a g e  farming 

w i t h  cover  c ropp ing  i n c l u d e :  (1) in- row s u b s o i l e r s  s u i t e d  t o  o p e r a t i o n  

i n  r e s i d u e  where s u b s o i l  compaction is a f a c t o r ,  ( 2 )  heavy disk- opening 

p l a n t e r s  and h i g h e r  s e e d i n g  rates, ( 3 )  c l o s e r  moni to r ing  of i n s e c t s ,  
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d i s e a s e s  and p e s t s ,  ( 4 )  minimizing seed t o  r e s i d u e  c o n t a c t  t o  avo id  

p h y t o t o x i c  e f f e c t s  of r e s i d u e s  o r  e x u d a t e s  from p l a n t s  i n  t h e  weed o r  

p l a n t  complex, and t o  avo id  p h y s i c a l  and d i s e a s e  r e l a t e d  r e d u c t i o n s  i n  

s t a n d  e s t a b l i s h m e n t  of c rops  p l a n t e d  i n t o  unprepared s o i l ,  (5)  a d o p t i n g  

a f e r t i l i z a t i o n  s t r a t e g y  meet ing t h e  r equ i rement s  of i n- r e s i d u e  p l a n t e d  

c r o p s ,  (6) min imiza t ion  of wheel t r a f f i c  compaction a r i s i n g  from 

h a r v e s t i n g  and o t h e r  f i e l d  o p e r a t i o n s  t h a t  may accumulate  ove r  a 

p e r i o d  of t i m e ,  i n c r e a s i n g  b u l k  d e n s i t i e s  and s o i l  s t r e n g t h ,  and (7)  

s p e c i a l i z e d  p e s t i c i d e  a p p l i c a t o r s  f o r  use  i n  heavy r e s i d u e s .  


I V .  S o i l  and Water Management and Yie ld  of Corn and Soybean i n  

Conserva t ion  T i l l a g e  and No- Till  Cropping Systems 


Water removal by cover  c r o p s  is  a fundamenta l  f a c t o r  which a f f e c t s  

c r o p s  f o l l o w i n g  w i n t e r  cover  c r o p s  and i n f l u e n c e s  t h e  s u c c e s s  of 

conse rva ton  t i l l a g e  sys tems.  W e  e v a l u a t e d  t h e  f o l l o w i n g  w i n t e r  r y e  

r e s i d u e  management t r e a t m e n t s  which were e s t a b l i s h e d  b e f o r e  p l a n t i n g  

c o r n  on 16 A p r i l  1980: (1)  d i s k i n g  t h e  r y e  cover  c rop  i n t o  t h e  s o i l  20 

days  b e f o r e  p l a n t i n g ,  ( 2 )  a p p l y i n g  a n o n s e l e c t i v e  h e r b i c i d e  t o  t h e  

cover  c r o p  20 days b e f o r e  p l a n t i n g ,  (3) double  d i s k i n g  t h e  cover  c rop  

1 day b e f o r e  p l a n t i n g ,  and ( 4 )  a p p l y i n g  a n o n s e l e c t i v e  h e r b i c i d e  a f t e r  

p l a n t i n g ,  b u t  b e f o r e  emergence. A s  t h e  c o r n  c r o p  germinated  and began 

t o  deve lop ,  i t  became obv ious  t h a t  i n  Treatment  1 ( e a r l y  i n c o r p o r a t i o n )  

t h e  c o r n  was growing a t  a s i g n i f i c a n t l y  h i g h e r  ra te  than  i n  t i l l a g e  

Treatment  4 .  The y i e l d  d a t a  (Table  2 )  show a r e d u c t i o n  of 9-10 bu/A 

f o r  Treatment  4 compared t o  1. Corn y i e l d s  dec reased  p r o g r e s s i v e l y ,  

depending upon t h e  d e g r e e  t o  which water had been removed from t h e  

p r o f i l e  by t h e  cover  c r o p .  


Table  2.  Y i e l d  of c o r n  as  i n f l u e n c e d  by water e x t r a c t i o n  from s o i l  by 

a w i n t e r  r y e  cover  c r o p -( D a r g a n  Farm 1980) 


D i s p o s i t i o n  of r y e  cover  crop r e s i d u e  Corn Yie ld  
.
bu/A 


I n c o r p o r a t e d  20 days b e f o r e  p l a n t i n g  102 

H e r b i c i d e  a p p l i e d  20 days  b e f o r e  p l a n t i n g  97 

I n c o r p o r a t e d  1 day b e f o r e  p l a n t i n g  92 

H e r b i c i d e  a p p l i e d  1 day a f t e r  p l a n t i n g  93 


In a r e l a t e d  s t u d y ,  c o r n  w a s  p l a n t e d  4 A p r i l  1981. Measurements 

made 1 7  days a f t e r  t h e  c r o p  was p l a n t e d  (Table 3) show t h a t  t h e  q u a n t i t y  

of water d e p l e t e d  from t h e  s o i l  p r o f i l e  r e f l e c t e d  how t h e  w i n t e r  

cover- crop had been managed. The t r e a t m e n t s  which were e s t a b l i s h e d  

p r i o r  t o  p l a n t i n g  a cover  c r o p  inc luded :  (1) c l e a n  c u l t i v a t i o n ,  where 

t h e  s o i l  was k e p t  b a r e  throughout  t h e  w i n t e r  by p e r i o d i c  d i s k i n g ,  ( 2 )  

i n c o r p o r a t i n g  a r y e  cover  c rop  by double- disking one day b e f o r e  p l a n t i n g ,  

(3 )  a p p l y i n g  a n o n s e l e c t i v e  h e r b i c i d e  t o  t h e  r y e  cover  c rop  one day 

a f t e r  p l a n t i n g ,  ( 4 )  a p p l y i n g  a n o n s e l e c t i v e  h e r b i c i d e  t o  t h e  cover  
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c r o p  remaining a f t e r  p l a n t i n g  w i t h  a "Cole" 3/ sys tem which b u r i e s  


abou t  50% of t h e  p r e v i o u s  c rop  r e s i d u e  a t  p l a n t i n g ,  and ( 5 )  p l a n t i n g  

w i t h  t h e  "Cole" sys tem,  bu t  a p p l y i n g  no h e r b i c i d e  t o  k i l l  t h e  remaining 

cover  c r o p .  


In t h i s  exper imen t ,  most of t h e  a v a i l a b l e  s o i l  water t o  a dep th  

of  24 i n c h e s  had been d e p l e t e d  i n  t h e  t r e a t m e n t s  i n  which t h e  r y e  

cover  c r o p  ach ieved  t h e  g r e a t e s t  development.  The s o i l  water d a t a  

shows s i g n i f i c a n t  water e x t r a c t i o n  i n  t h e  18-24" depth .  The impor tance  

of  adequa te  s o i l  water dur ing  t h e  e a r l y  development of t h e  c o r n  was 

demonst ra ted  from t h e s e  s o i l  water d a t a  and from t h e  co r respond ing  

y i e l d  d a t a  a l s o  p r e s e n t e d ' i n  Tab le  3. The water p r o f i l e  d e f i c i t - w a s  

0.83, 1 .82,  2.20, 2.31, and 2.59 i n c h e s  i n  t h e  24" p r o f i l e  f o r  t h e  

f i v e  r e s i d u e  t r e a t m e n t s  l i s t e d  in Tab le  3. 


Corn y i e l d  c o r r e l a t e d  h i g h l y  wi th  t h e  water d e f i c i t  obse rved  17 

days  a f t e r  p l a n t i n g .  In  1981, 110 bu/A y i e l d  was produced i n  t h e  

c l e a n - t i l l t r e a t m e n t ,  bu t  t h e r e was n o t s u f f i c i e n t r a i n t o r e c h a r g e  

t h e  s o i l  r o o t  zone t o  make up f o r  t h e  e f f e c t s  of t h e  i n i t i a l  d e f i c i t  

d u r i n g  t h e  growing s e a s o n .  


Table  3. E f f e c t  of f i v e  d i f f e r e n t  cover  c r o p  management t e c h n i q u e s  on 

g r a v i m e t r i c  s o i l  water c o n t e n t ,  s o i l  water r e t a i n e d  1 7  days a f t e r  

p l a n t i n g ,  and corn g r a i n  y i e l d  a t  h a r v e s t ,  1981, F l o r e n c e ,  S . C .  


Crop S o i l  H by Depth ( i n )  Water 
t 0-6 6-12 12-18 18-24 Capac i ty  

C l e a n- t i l l a g e  

(no c o v e r )  8.9 9.9 19.4 21.4 73 110 


Disk c o v e r  

( b e f o r e  p l a n t i n g )  5 .7  6.6  15.7 19.5 41 

N o- t i l l  

(he rb .  a t  p l a n t i n g )  5.4 5 .6  13.7 18.5 29 

50% c o v e r  

(w/herbicide) 4.6  4.6 14.2 18.9 26 90 

50%c o v e r  

(w/o h e r b i c i d e )  2.4 3.9 14.1  18.2 17 70 


The e f f e c t s  of bo th  dead and green  p l a n t  cover  on c o r n  y i e l d  a t  

two sites i n  F lo rence ,  South C a r o l i n a  i n  1981 are p r e s e n t e d  i n  Table  

4. 	 The t r e a t m e n t  e n t i t l e d  " n o- t i l l  i n  c o r n  s t o v e r ' '  y i e l d e d  30% more 

t han  a c l e a n- t i l l e d  p l o t .  Th i s  re la t ive y i e l d  is  compared w i t h  t h e  

re la t ive  y i e l d  of c o r n  d a t a  shown i n  t h e  p r e v i o u s  t a b l e .  


- Mention of t rademark,  p r o p r i e t a r y  p r o d u c t ,  or  vendor does n o t  
c o n s t i t u t e  a g u a r a n t e e  o r  war ran ty  of t h e  p roduc t  by t h e  U.S. Dept. of 
Agr. o r  t h e  S.C. Agr. E x p .  S t a .  and does n o t  imply its a p p r o v a l  t o  t h e  
e x c l u s i o n  of o t h e r  p r o d u c t s  o r  vendors  t h a t  may a l s o  be s u i t a b l e .  
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Table  4. E f f e c t  of v a r i o u s  t y p e s  of p l a n t  cover s  on c o r n  y i e l d ,  
1981, F l o r e n c e ,  S . C .  

Yield  % Relative 
S i t e  P l a n t  cover  treatment bu/A y i e l d  


1 C l e a n- t i l l e d  99 100 

1 N o- t i l l  i n  c o r n  s t o v e r  (w/o c o v e r  c r o p )  129 130 


2 C l e a n- t i l l e d  110 100 
2 Rye cover  i n c o r p o r a t e d  98 89 
2 No- t i l l ed  w/herbicides 88 80 
2 No- t i l l ed  w/50% cover  (w/he rb ic ide )  90 82 
2 No- t i l l ed  w/50% cover  (w/o h e r b i c i d e )  70 64 

Based upon d a t a  p r e s e n t e d  i n  Tab les  3, and 4 ,  one may conc lude  

(1) t h a t  t o  have adequa te  water i n  t h e  s o i l  f o r  t h e  e a r l y  development 

of c o r n  is  v e r y  i m p o r t a n t ,  (2 )  t h a t  g reen  cover  c rops  can u t i l i z e  a 

c o n s i d e r a b l e  amount of water from t h e  s o i l  p r o f i l e ,  which in e f f e c t  

competes f o r  t h e  water which would have o t h e r w i s e  been a v a i l a b l e  f o r  

t h e  succeed ing  c r o p ,  and (3) t h a t  p l a n t i n g  i n  o l d  c o r n  s t o v e r  i n  a d r y  

s p r i n g  h e l p e d  t o  conse rve  water e a r l y  i n  t h e  c rop  h i s t o r y  which pro

duced a 30% increase over t h e  y i e l d  produced under c l e a n- t i l l a g e .  

While c o m p e t i t i o n  f o r  and changes i n  a v a i l a b i l i t y  of n u t r i e n t s  may a l s o  

p l a y  a role,  c l e a r l y  soil-water was t h e  s i n g l e  most dominant f a c t o r .  


The proper  s e e d i n g  rate is  e s s e n t i a l  t o  develop a s t a n d  of c o r n  

which w i l l  r e s u l t  i n  maximum y i e l d .  Data shown i n  Tab le  5 g i v e  t h e  

p e r c e n t  of s e e d s  germinated  when p l a n t e d  i n  i n c o r p o r a t e d  r y e  r e s i d u e  

and a l s o  when p l a n t e d  i n  s t a n d i n g  r y e .  The r e s u l t s  show a r e d u c t i o n  

of  13-14% germina t ion  i n  t h e  s t a n d i n g  r y e  r e s i d u e s  compared t o  incorpo

r a t e d r e s i d u e s .  These d a t a were o b t a i n e d i n t h e s p r i n g of 1980 which 

w a s  one of t h e  C o a s t a l  P l a i n s  most r e c e n t  s e v e r e  drought  y e a r s .  W e 

have s i n c e  found t h a t  when s o i l  m o i s t u r e  c o n d i t i o n s  f o r  s e e d l i n g  

e s t a b l i s h m e n t  are f a v o r a b l e ,  ge rmina t ion  r e d u c t i o n s  i n  c o n s e r v a t i o n  t i l l a g e  

sys tems  may be as low as 6%. Data shown i n  Tab le  5 ,  however, r e f l e c t  

germina t ion  under c o n d i t i o n s  where t h e  water c o n t e n t  of t h e  s u r f a c e  

s o i l  was reduced by t h e  presence of s t a n d i n g  r e s i d u e .  Tab le  3 shows 

t h e  h i g h e s t  e x t r a c t i o n  o c c u r r e d  i n  t h e  s u r f a c e  h o r i z o n ,  which is t h e  

most c r i t i c a l  zone f o r  seed  ge rmina t ion  and s e e d l i n g  e s t a b l i s h m e n t .  


Table  5. S tand of c o r n  o b t a i n e d  i n  i n c o r p o r a t e d  and s t a n d i n g  r y e  a t  

two s e e d i n g  rates, 1980, F l o r e n c e ,  S.C.  


Seeding R e s u l t i n g  Stand i n  Residue 

rate  I n c o r p o r a t e d  S tand ing  

Seeds/A Plants/A % Plants/A % 

31000 26600 84 22100 7 1  

27000 23500 87  19400 72 
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Y i e l d s  f o r  v a r i o u s  c o r n  h y b r i d s  under n o - t i l l  and c l e a n - t i l l  

c ropp ing  sys tems ,  w i t h  and wi thou t  i r r i g a t i o n  are g iven  i n  Table  6. 


Table  6. Yie ld  (bu/A) of r a i n f e d  and i r r i g a t e d  c o r n  h y b r i d s  under 

n o - t i l l  and c l e a n - t i l l  s y s t e m s ,  1981, F l o r e n c e ,  S.C. 


Moni r r iga ted  I r r i g a t e d  

Hybrid C lean- Ti l l  No-Till C lean- Ti l l  No- Till


Coker 21 95 111 159. 165 
DeKalb XL71 116 141 169 178 
Northrup-King PX74 92 145 182 151 
P ionee r  3382 103 140 168 159 
Ring-Around 1502 88 109 193 181 

Mean 99 129 174 167 

The mean y i e l d  i n  t h e  c l e a n - t i l l ,  n o n i r r i g a t e d  sys tem w a s  99 bu/A 

as  compared t o  129 bu/A mean y i e l d  i n  t h e  n o - t i l l  t r e a t m e n t  which was 

p l a n t e d  i n  co rn- s tover  w i t h  winter-weed r e s i d u e .  Th i s  y i e l d  i n c r e a s e  

a p p e a r s  t o  be due t o  t h e  c o n s e r v a t i o n  of water by t h e  s t o v e r  cover  on 

t h e  s o i l  s u r f a c e .  Under i r r i g a t e d  c o n d i t i o n s ,  t h e  c l e a n - t i l l e d  treat

ment y i e l d e d  174 bu/A vs.  167 bu/A under  t h e  n o - t i l l  sys tem.  Dif

f e r e n c e s  i n  y i e l d s  among f i v e  c o r n  h y b r i d s  w i t h i n  any t i l l a g e  sys tem 

under i r r i g a t e d  and n o n i r r i g a t e d  c o n d i t i o n s  showed a wide range of 

r e sponse .  This exper iment  is be ing  con t inued  i n  a n  e f f o r t  t o  e s t a b

l i s h  c o n s i s t e n t  d i f f e r e n c e s  between c o r n  h y b r i d s  p l a n t e d  i n  t h e  v a r i o u s  

t y p e s  of t i l l a g e  sys tems .  


These d a t a  i n d i c a t e  t h a t  Northrup-King PX74 gave t h e  h i g h e s t  

y i e l d  under t h e  n o n i r r i g a t e d  n o - t i l l  t r e a t m e n t ,  whereas Ring-Around 

1502 gave t h e  h i g h e s t  y i e l d  under t h e  i r r i g a t e d  n o - t i l l  t r e a t m e n t .  

This r e s u l t  is of s p e c i a l  i n t e r e s t  s i n c e  Ring-Around 1502 gave t h e  

l o w e s t  y i e l d  of t h e  f i v e  v a r i e t i e s  i n  t h e  n o n i r r i g a t e d  n o - t i l l  t reat

ment. These d a t a  i n d i c a t e  t h a t  i n t e n s i v e  s c r e e n i n g  of c o r n  h y b r i d s  

under  n o - t i l l  c o n d i t i o n s  would s i g n i f i c a n t l y  improve c o r n  p r o d u c t i o n  

i n  n o - t i l l  c ropp ing  sys tems.  


Soybean h a s  shown marked responses  t o  drought  stress d u r i n g  t h e  
g e r m i n a t i o n ,  s e e d l i n g  development,  and f u l l  canopy development.  In 
1980, d a t a  from Dargan F i e l d  #2 showed a r e d u c t i o n  i n  s e e d l i n g  s i z e  a t  
t h e  4- leaf s t a g e  i n  t h e  n o - t i l l  p l a n t i n g  which con t inued  th roughou t  
t h e  growing season. Y e t ,  as s e e n  from t h e  y i e l d  d a t a  i n  Tab le  7 ,  t h e  
y i e l d  from t h e  n o - t i l l  soybean p l a n t e d  i n  r y e  r e s i d u e  was 30.9 bu/A as  
compared t o  28.2 bu/A when r y e  cover  w a s  i n c o r p o r a t e d  two weeks b e f o r e  
p l a n t i n g .  Soybean y i e l d s  from s e v e r a l  r e p l i c a t e d  l a r g e- s c a l e  incorpo
r a t e d  vs .  n o - t i l l  p l a n t i n g s  i n  w i n t e r  r y e  cover  are shown i n  Tab le  7 .  
The ave rage  y i e l d  f o r  s e v e r a l  exper imen t s  conducted between 1978 and 
1980 r e f l e c t  a s l i g h t  increase i n  y i e l d  i n  n o - t i l l  p l a n t i n g  behind a 
r y e  cover  c rop .  The a v e r a g e  y i e l d  f o r  c o n v e n t i o n a l  t i l l a g e  was 29.3 
v s . 31 .4 bu/A f o r t h e n o - t i l l i n r y e r e s i d u e p l a n t i n g s .  These d a t a  
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s u g g e s t  t h a t  s o u t h e r n ,  d e t e r m i n a t e  soybean is n o t  as s e n s i t i v e  as corn  

t o  e a r l y- s e a s o n  growth r e d u c t i o n s  i n  n o - t i l l  sys tems .  


Table  7 .  Soybean y i e l d s  f o r  l a r g e- s c a l e  r e p l i c a t e d  c o n v e n t i o n a l  
and n o - t i l l  p l a n t i n g s  i n  p r o d u c t i o n  f i e l d s  w i t h  a winter- grown r y e  
c o v e r  c r o p  (bu/A).  

Yie ld  

Year F i e l d  I n c o r p o r a t e d  N o- t i l l  


-1978 Dargan 1 20 .2  27.6 
1979 Dargan 1 28.1 28.6 
1979 Dargan 2 41 .8  41.0 
1979 Dargan 3 34.6 37.6 
1979 Williamson 22.2 22.9 
1980 Dargan 2 28.2 30.9 

Average 29 .3  31 .4  

I n  1980 and 1981 a more comprehensive t i l l a g e - r e g i m e  soybean t e s t  
i n v o l v i n g  v a r i o u s  methods of managing r e s i d u e s  f u r t h e r  s u p p o r t s  t h i s  
c o n c l u s i o n .  The treatments compared were (1) c l e a n - t i l l a g e  where t h e  
f i e l d  w a s  d i s k e d  p e r i o d i c a l l y  d u r i n g  t h e  w i n t e r  t o  c o n t r o l  weeds, ( 2 )  
d i s k- i n c o r p o r a t e d  r y e  r e s i d u e ,  20 days b e f o r e  p l a n t i n g ,  ( 3 )  d i sk -
i n c o r p o r a t i o n  j u s t  b e f o r e  p l a n t i n g ;  and two o t h e r  t r e a t m e n t s  where a 
n o n- s e l e c t i v e  h e r b i c i d e  w a s  a p p l i e d  ( 4 )  20 days b e f o r e  p l a n t i n g ,  and 
( 5 )  immedia te ly  a f t e r  p l a n t i n g  as  a pre- emergent chemical  ( i n  t h e  
u s u a l  n o - t i l l  manner) .  

Data from t h i s  exper iment  demons t ra t e  e f f e c t s  of row s p a c i n g  
w i t h i n  t h e s e  f i v e  t i l l a g e  regimes .  The mean y i e l d s  (Table  8 )  show an 
increase f o r  t h e  30" row in 1980 and an i n c r e a s e  w i t h  a 38" row i n  
1981 .  These r e s u l t s  i n d i c a t e  t h a t  row s p a c i n g  i n t e r a c t s  w i t h  t h e  t i m e  
and d u r a t i o n  of d r o u g h t .  I n  1981 severe drought  o c c u r r e d  l a t e  in t h e  

Tab le  8. E f f e c t  of row s p a c i n g  on soybean y i e l d  f o r  f i v e  t i l l a g e  
regimes  (bu/A) ,  1980 and 1981 ,  F l o r e n c e ,  S.C.  

T i l l a g e  30" Row Spac ing  38" Row Spacing 
System 1980 1981 1980 1981 

C l e a n- t i l l  17 .1  27.2 14 .0  29.7 
Disk- ear ly  14.7 29 .6  14.4 28 .8  
Disk- la te  15.8  31.0 14.9 31.0 
Herb- early 15.5  24.4 12.9 29 .4  
Herb- late  14.0  29 .4  14.7 29 .4  

Average 15.4  28.7 14.2 29.7 
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c r o p  c y c l e ,  consequen t ly  soybeans which were s l o w e s t  t o  develop a 

c l o s e d  canopy s u r v i v e d '  t h e  drought  b e s t  by conse rv ing  more m o i s t u r e  

f o r  t h e  r e p r o d u c t i v e  growth phase ,  t h u s  producing t h e  h i g h e s t  y i e l d s .  

Determinate  soybean grown w i t h  adequa te  water, p l a n t e d  t o  a 30" row 

s p a c i n g  normal ly  produce s l i g h t l y  h i g h e r  y i e l d s  compared t o  38" rows 

i n  f u l l  s e a s o n  c r o p s .  


The e f f e c t  of v a r i e t y  on soybean y i e l d  w i t h i n  t h e  f i v e  t i l l a g e  
regimes is  shown i n  Table  9. In  t h i s  exper imen t ,  Coker 338 produced a 
lower 2-year mean y i e l d  than  t h e  Bragg and Ransom. Water stress 
o c c u r r e d  i n  t h e  l a t e r  par t  of t h e  p r o d u c t i o n  c y c l e  f o r  soybean i n  bo th  
1980 and 1981, a l t h o u g h  l a t e  stress was more pronounced i n  1981. 
Hence, t h e  l a te r  v a r i e t i e s  were a f f e c t e d  more s e v e r e l y  by drought  than  
t h e  earlier var ie t ies  of soybean.  


Table  9. E f f e c t  of v a r i e t y  on soybean y i e l d  f o r  f i v e  t i l l a g e  
regimes  (bu/A).  

T i l l a g e  Coker 338 Bragg Ransom 
System 1980 1981 1980 1981 1980 1981 

C lean- till 14.3 28.5 15.6 28.3 16.8 29.1 
Disk- ear ly  14.8 29.2 14.5 28.3 15.6 3 0 . 1  
Disk- la te  13.6 29.4 16.0 30.6 16.5 33.1 
Herb- early 13.2 26.0 13.9 28.7 15.5 27.9 
H e r b- late 15.4 28.4 13.3 29.2 14.4 30.6 

Year ly  Avg. 14.0 28.3 14.7 29.2 15.8 30.2 
V a r i e t y  Avg. 21.2 22.0 23.0 

The e f f e c t  of t i l l a g e  regime on soybean y i e l d  is p r e s e n t e d  i n  
Tab le  10. 

Table  10. E f f e c t  of t i l l a g e  regime on soybean y i e l d .  

T i l l a g e  Yie ld  (bu/A) 
System 1980 1981 

Clean- ti l l  15.6 28.7 
D i sk-ear 14.5 29.2 
Disk-la t e  15.4 31.0 
Herb-ear 14.2 27.4 
Herb- late  14.3 29.4 

In  1981, y i e l d s  were h i g h e s t  where t h e  cover  c r o p  was u n d i s t u r b e d  

u n t i l  s h o r t l y  b e f o r e  p l a n t i n g .  This o c c u r r e d  because  a d r i e r  seedbed 

i n  t h e  t r e a t m e n t s  where t h e  cover  c r o p  was c o n t r o l l e d  l a t e ,  slowed t h e  
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e a r l y  v e g e t a t i v e  development of t h e  soybean c r o p ,  c o n s e r v i n g  water f o r  

use  i n  t h a t  y e a r ' s  l a t e- s e a s o n  d r o u g h t .  Thus, under s e v e r e  l a t e  

d r o u g h t ,  t h e  d i s k- l a t e  and h e r b i c i d e- l a t e  t i l l a g e  t r e a t m e n t s  produced 

y i e l d s  h i g h e r  t h a n  c o n v e n t i o n a l  t i l l a g e  and e a r l y  cover  c rop  c o n t r o l  

w i t h  h e r b i c i d e s  o r  t i l l a g e .  These d a t a  show t h a t  d i f f e r e n c e s  i n  water 

use  and c o n s e r v a t i o n  by v a r i o u s  canopy and r e s i d u e  c o n d i t i o n s  can  

r e s u l t  i n  water stress d u r i n g  t h e  c r o p  c y c l e  i t s e l f  o r  may e x p e r i e n c e  

stress due t o  water use  by t h e  p r e c e d i n g  cover  c rop .  Consequent ly ,  

t h e  time of water stress i n f l u e n c e s  t h e  e f f e c t i v e n e s s  of row s p a c i n g  

and soybean var ie ta l  s e l e c t i o n .  


V .  Summary and Conc lus ions  

The r e s u l t s  of c o n s e r v a t i o n  t i l l a g e  r e s e a r c h  show t h a t  i t  is  n o t  

a q u e s t i o n  of whether  o r  n o t  c o n v e n t i o n a l  t i l l a g e  o r  n o- t i l l a g e  i s  

b e t t e r  o r  worse t h a n  t h e  o t h e r .  The real  q u e s t i o n  is  how much do w e  

know abou t  t h e  management f a c t o r s  t h a t  a f f e c t  t h e  v a r i o u s  y i e l d  compo

n e n t s  w i t h i n  t h e  v a r i o u s  t i l l a g e  sys tems and how w e l l  can t h e s e  y i e l d  

components be managed. Cr i t ica l  a s p e c t s  of c o n s e r v a t i o n- t i l l a g e  and 

mul t i- cropp ing  i n c l u d e  t h e  f o l l o w i n g  c o n s i d e r a t i o n s :  (1)  t h e  t i m e l i 

n e s s  of o p e r a t i o n s  because  one c r o p  a lways  f o l l o w s  a n o t h e r  c r o p ,  ( 2 )  

m a i n t a i n i n g  a f a v o r a b l e  p l a n t  water s t a t u s  e i t h e r  by deep t i l l a g e  

a n d / o r  i r r i g a t i o n ,  ( 3 )  managing c o o l  season  c r o p s  t o  g i v e  a n  economic 

r e t u r n  on inves tmen t  such as:  p a s t u r e ,  o i l- s e e d  c r o p s ,  legumes f o r  

n i t r o g e n  production, or small g r a i n s ,  ( 4 )  p r e v e n t i n g  d i s e a s e  and i n s e c t  

p e s t s  which are a lways  a t h r e a t ,  (5)  managing cool- season c rops  o r  

s p r i n g  weeds t o  conse rve  water,  ( 6 )  a c h i e v i n g  weed c o n t r o l  through 

p r o p e r  t i m i n g  of the h e r b i c i d e  a p p l i c a t i o n ,  ( 7 )  deve lop ing  long- term 

f e r t i l i z a t i o n  programs f o r  n o - t i l l  farming which have y e t  t o  be t e s t e d  

and recommended, and (8) s e l e c t i n g  and deve lop ing  c u l t i v a r s  which are 

b e s t  s u i t e d  t o  a c o n s e r v a t i o n- t i l l a g e  p l a n t i n g  environment .  


No- t i l l  r e s e a r c h  in t h e  S o u t h e a s t e r n  C o a s t a l  P l a i n s  is p r o g r e s s i n g ,  

b u t  is s t i l l  i n  i ts  i n f a n c y .  Consequent ly ,  many c ropp ing  sys tems are 

b e i n g t e s t e d .  Long-term e f f e c t s o f n o- t i l l c ropp ing sys tems on Coastal 

P l a i n  s o i l s  are o n l y  now be ing  e s t a b l i s h e d  and must c o n t i n u e  t o  be 

s t u d i e d ,  p a r t i c u l a r l y  i n  r e l a t i o n  t o  d i s e a s e  and i n s e c t  i n f e s t a t i o n  

and t h e  s y n t h e s i s  of p h y t o t o x i c  s u b s t a n c e s .  Equipment and t o o l s  f o r  

n o- t i l l i n g  have  been g r e a t l y  improved and adap ted  t o  l o c a l  farming 

c o n d i t i o n s ,  b u t  r e d u c t i o n  i n  power r e q u i r e m e n t s ,  s e e d  p lacement ,  and 

r e s i d u e  d i sp lacement  need improvement. Methods of managing and marke t ing  

t h e  c r o p s  w i l l  c o n t i n u e  t o  have  t h e  same k i n d s  of problems a s s o c i a t e d  

w i t h  them under c o n v e n t i o n a l  t i l l a g e .  N o- t i l l i n g  is  d e s t i n e d  t o  

become a farming p r a c t i c e  t h a t  w i l l  a s s u r e  t h e  s u c c e s s  of double- cropping 

and mul t i- cropping programs i n  s o u t h e r n  a g r i c u l t u r e  and w i l l  p robably  

be t h e  b e s t  method by which wind and water e r o s i o n  can be c o n t r o l l e d .  



