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No-till r e s e a r c h  has been conduc ted  s p o r a d i c a l l y  i n  t h e  Sou theas t  f o r  
many yea rs .  I n t e n s i v e  o r  l a r g e  s c a l e  r e s e a r c h  programs were not, however, 
i n i t i a t e d  u n t i l  t h e  m i d  1960 's  i n  t h e  upper  South  ( p r i m a r i l y  V i r g i n i a  and 
Ken tucky )  and i n  t h e  e a r l y  t o  m i d  1970 's  i n  t h e  l o w e r  South.  

The advantages o f  n o - t i l l  such as s o i l  and w a t e r  c o n s e r v a t i o n  a r e  
u n d e r s t o o d  b y  a l m o s t  eve ryone  a s s o c i a t e d  w i t h  c r o p  p r o d u c t i o n .  E x t e n s i v e  
r e s e a r c h  conduc ted  i n  Georg ia ,  Tennessee, and M i s s i s s i p p i  i l l u s t r a t e s  t h e  
advantages o f  mulches i n  s o i l  and w a t e r  c o n s e r v a t i o n .  Recent  r e s e a r c h  con­
d u c t e d  i n  Alabama and Ken tucky  documents t h e  v a l u e  o f  t o p s o i l  f o r  m a x i m i z i n g  
c o r n ,  soybean, and c o t t o n  y i e l d s .  I n i t i a l  s t u d i e s  w i t h  n o - t i l l  p r i m a r i l y  
i n v o l v e d  compar ing  n o - t i l l  y i e l d s  w i t h  c o n v e n t i o n a l  t i l l a g e  y i e l d s .  From 
t h e s e  s t u d i e s  came a w i d e  range  o f  c o n c l u s i o n s ;  some f a v o r e d  n o - t i l l  and some 
d i d  n o t .  

A l t h o u g h  some s t u d i e s  suggested t h a t  n o - t i l l  reduced y i e l d s  o r  was n o t  as 
economica l  as c o n v e n t i o n a l  t i l l a g e ,  mos t  r e s e a r c h e r s  r e a l i z e d  t h a t  t h e  
advantages and l o n g  t e r m  b e n e f i t s  o f  n o - t i l l  were g r e a t  enough t h a t  
e l i m i n a t i o n  o f  t h e s e  e f f e c t s  was necessary .  S t u d i e s  des igned  t o  improve t h e  
p r o f i t a b i l i t y  o f  n o - t i l l  systems a r e  s t i l l  i n  t h e i r  i n f a n c y ,  b u t  s u f f i c i e n t  
d a t a  have been c o l l e c t e d  t o  i n d i c a t e  t h a t  management i s  t h e  key  t o  success.  
Management i s  d e f i n i t e l y  more i n t e n s e  w i t h  n o - t i l l  t h a n  c o n v e n t i o n a l  t i l l a g e .  
S t u d i e s  c u r r e n t l y  b e i n g  conduc ted  t h r o u g h  t h e  S o u t h e a s t  i n c l u d e  mulch  
s e l e c t i o n  and management, f e r t i l i z e r  a p p l i c a t i o n  and p lacement ,  p l a n t e r  
s e l e c t i o n ,  row w i d t h ,  e f f e c t s  p e s t  c o n t r o l  and p e s t i c i d e  use, and c r o p p i n g  and 
t i l l a g e  systems. 

P e s u l t s  f r o m  s t u d i e s  conduc ted  t o  d a t e  sugges t  t h a t  s p e c i f i c  management 
p r a c t i c e s  f o r  s u c c e s s f u l  n o - t i l l a g e  may v a r y  w i d e l y  f r o m  r e g i o n  t o  r e g i o n  
w i t h i n  t h e  Sou theas t .  B a s i c  p r i n c i p l e s  a re ,  however, f a i r l y  u n i f o r m .  S i n c e  
s p e c i f i c  management p r a c t i c e s  v a r y ,  o n l y  b a s i c  p r i n c i p l e s  w i l l  be d i s c u s s e d  i n  
t h i s  paper .  

Mu lch  S e l e c t i o n  and Management 

Mulch  s e l e c t i o n  ( w i n t e r  c o v e r  c r o p )  and management encompass a w i d e  and 
d i v e r s e  t e r r i t o r y .  Commonly l i s t e d  d i sadvan tages  o f  w i n t e r  c o v e r  
c r o p s  a r e :  s o i l  w a t e r  d e p l e t i o n ,  l o w e r  s o i l  t empera tu res ,  and i n c r e a s e d  c o s t .  
Research s t u d i e s  a r e  c u r r e n t l y  i n  p r o g r e s s  t o  i d e n t i f y  methods o f  managing 
t h e s e  d i s a d v a n t a g e s .  

One i m p o r t a n t  a s p e c t  o f  mu lch  management i s  d e c i d i n g  when i t  i s  b e s t  t o  
k i l l  the w i n t e r  c o v e r  c r o p .  Research i s  c u r r e n t l y  b e i n g  conduc ted  i n  s e v e r a l  
s t a t e s  t o  d e t e r m i n e  t h i s .  I n  Alabama, c o t t o n  no  t i l l e d  i n t o  g reen  r y e  and 
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v e t c h  reduced  seed c o t t o n  y i e l d s  380 and 1,670 pounds p e r  ac re ,  r e s p e c t i v e l y ,  
when compared t o  k i l l i n g  t h e  c o v e r  c r o p s  10 t o  14 days p r i o r  t o  p l a n t i n g .  I n  
South  C a r o l i n a ,  c o r n  y i e l d e d  b e t t e r  when p l a n t e d  i n t o  r y e  k i l l e d  20 days p r i o r  
t o  p l a n t i n g  t h a n  when p l a n t e d  i n t o  r y e  k i l l e d  a t  p l a n t i n g .  F o r  soybeans, 
however, k i l l i n g  mulches  i n  advance o f  p l a n t i n g  has n o t  shown any i n f l u e n c e  on 
y i e l d s .  The b e t t e r  c o t t o n  and c o r n  y i e l d s  r e s u l t i n g  f r o m  e a r l y  k i l l  d a t e s  
a r e  most  l i k e l y  due t o  l e s s  s o i l  w a t e r  d e p l e t i o n  and b e t t e r  c r o p  s tands .  I n  
most  S o u t h e a s t e r n  s o i l s ,  w a t e r  h o l d i n g  c a p a c i t i e s  a r e  low,  and i t  i s  a 
d e f i n i t e  d i s a d v a n t a g e  t o  p l a n t  summer c r o p s  i n t o  s o i l s  w i t h  l o w  w a t e r  l e v e l s .  

I n  some s i t u a t i o n s ,  k i l l i n g  w i n t e r  c o v e r  c r o p s  p r i o r  t o  p l a n t i n g  may 
r e s u l t  i n  warmer s o i l s  a t  p l a n t i n g .  The adve rse  e f f e c t  o f  c o o l  s o i l  
t e m p e r a t u r e s  i s  p r i m a r i l y  a s s o c i a t e d  w i t h  p o o r  seed g e r m i n a t i o n .  The re  i s  
a l s o  a r e l a t i o n s h i p  between i m m o b i l e  n u t r i e n t  u p t a k e  and c o o l  s o i l  
t e m p e r a t u r e s .  A c o o l  s o i l  h i g h  i n  r e s i d u a l  n u t r i e n t s  may n o t  he  a b l e  t o  
p r o v i d e  a s u f f i c i e n t  q u a n t i t y  o f  a v a i l a b l e  p l a n t  n u t r i e n t s .  I n  some 
s i t u a t i o n s  p a r t i c u l a r l y  i n  compacted s o i l s ,  r educed  n u t r i e n t  u p t a k e  
may w e l l  be  one o f  t h e  p r i m a r y  reasons  why e a r l y - p l a n t e d  n o - t i l l  c r o p s  
sometimes grow s l o w e r  and y i e l d  l e s s  t h a n  c r o p s  grown w i t h  c o n v e n t i o n a l  
t i l lage. 

I t  has l o n g  been known t h a t  t h e  use  o f  r e l a t i v e l y  l o w  r a t e s  o f  s t a r t e r  
f e r t i l i z e r s  w i l l  h e l p  e l i m i n a t e  t h e  adve rse  e f f e c t  o f  c o o l  s o i l  t empera tu res  
on e a r l y  season n u t r i e n t  u p t a k e .  S e v e r a l  s t u d i e s  r e p o r t e d  f r o m  heavy, 
compact  s o i l s  i n  t h e  uppe r  c o r n  b e l t  have shown a b e n e f i c i a l  e f f e c t  f r o m  u s e  
o f  s t a r t e r  f e r t i l i z e r ,  even on medium t o  h i g h  t e s t i n g  s o i l s .  A s t u d y  
conduc ted  on a Z a n e s v i l l e  s o i l  i n  Ken tucky  showed no e f f e c t  f r o m  use o f  a 
s t a r t e r ,  w h i l e  s t u d i e s  i n  Alabama have shown some p o s i t i v e  responses ,  
p a r t i c u l a r l y  on C o a s t a l  P l a i n s  s o i l s  w i t h  compacted l a y e r s  i n  t h e  r o o t  zone. 
T a b l e  1 shows r e s u l t s  o b t a i n e d  f r o m  s t a r t e r  f e r t i l i z e r  t e s t s  conduc ted  i n  
Alabama. Similar r e s u l t s  have been o b t a i n e d  i n  Alabama w i t h  g r a i n  sorghum, 
c o t t o n  and i n  some s i t u a t i o n s ,  w i t h  soybeans and peanu ts .  

T a b l e  1. Y i e l d  o f  c o r n  grown i n  c o n s e r v a t i o n  t i l l a g e  systems i n  South  
(Dothan s o i l )  and N o r t h  ( D e c a t u r  s o i l )  Alabama as a f f e c t e d  b y  
s t a r t e r  f e r t i l i z e r ,  i n - r o w  s u b s o i l i n g ,  and f e r t i l i z e r  p lacemen t .  

S t a r t e r  I n - r o w  F e r t i l i z e r  S o i l  
f e r t i l i z e r  1/ s u b s o i  1 p lacemen t  	 Dothan D e c a t u r  

-yield, bu/acre­

None Yes 109 158 
No 40 125 

N Yes 
Yes 

deep 
2 x 2  

114 
128 

169 
165 

No 2 x 2  51 136 

N-P Yes 
Yes 

deep 
2 x 2  

124 
141 

167 
168 

No 2 x 2  57 140 

FLSD (0.10) 10 14 

" A p p l i c a t i o n  r a t e  was 22 l b / a c r e  N and 22 l b / a c r e  



29 


Another aspect  of planting winter cover crops i s  the  cos t  involved. This 
can be a disadvantage i n  n o- t i l l  systems. A l t h o u g h  the  soil conserving
benef i t s  of cover crops wil l  l i k e l y  exceed production c o s t ,  i t  may take years 
t o  r e a l i z e  these  benef i t s ,  while the  cos ts  incurred f o r  cover crop production 
cos ts  a r e  year ly  expenses. Studies i n  several  s t a t e s  have been established 
with the  object ive  of f inding methods of allowing the  mulch crops t o  o f f s e t  
t h e i r  cos t  on a year- to-year bas is .  Most of these s tud ies  have used winter 
legumes instead of cereal  crops in hope t h a t  the  v a l u e  of N fixed by them 
would cover establishment c o s t s .  Results and conclusions from these s tudies  
have been somewhat e r r a t i c ,  b u t  i t  appears t h a t  in most regions of the  
Southeast,  N f ixed by adap ted  legumes wil l  be approximately equal t o  the cost  
of growing the  legume which e s s e n t i a l l y  r e s u l t s  i n  a f r e e  mulch f o r  n o - t i l l .  

Studies have a l s o  t e s ted  reseeding systems as a method t h a t  can be used 
t o  reduce the cos t  of  growing legumes and t o  increase  N production. In these 
systems, a legume crop i s  allowed t o  mature before no- t i l l ing  a l a t e  summer 
crop such as grain sorghum o r  cotton i n t o  the  mature legume. T h i s  has worked 
best  in the  deep Sou th  where legume seeds lying i n  t h e  surface mulch germinate
in l a t e  summer. This l a t e  summer germination prior t o  harvest of the summer 
crops of ten  allows time f o r  considerable growth and N production before winter 
dormancy. These reseeding systems el iminate seeding cos t  in subsequent years ,
and in addi t ion ,  reseeded legumes can b e t t e r  t o l e r a t e  severe winters as a 
r e s u l t  of the  ext ra  f a l l  growth.  Nitrogen production by e a r l y  spring i s  a l s o  
general ly h i g h  as  a r e s u l t  of the increased growth .  

Growers using reseeding systems of ten  wait longer t h a n  necessary t o  plant  
the  summer crop w h i c h  can reduce y i e l d s .  I n  an  attempt t o  overcome t h i s ,  
research was recent ly  conducted in  Alabama t o  determine the  necessi ty of 
allowing crimson clover t o  mature before k i l l i n g  i t  for a mulch. This 
research (Table 2 )  ind ica tes  t h a t  crimson clover i n  f u l l  bloom contains an 
adequate number of hard seed f o r  a v iable  reseeding system and allows 
planting the summer crop 3 t o  4 weeks e a r l i e r .  

Table 2. 	 Seed production f o r  crimson clover of the  ear1y and l a t e  bloom 
growth s tages .  

Seed 
Growth s tage  Sof t  Hard 

- - - - - - - - % - - - - - - - -
Dead Production 

lb/acre 

Early bloom 48 31 2 1  30 

Late bloom 7 91 2 500 

Unfortunately, the  optimum planting date  f o r  corn commonly occurs prior 
t o  maximum N accumulation by the  winter legume cover crop and p r io r  t o  seed 
s e t .  This e a r l y  planting-date requirements f o r  corn i n  many areas of the 
Southeast reduces the  economical advantage of using winter legumes as a N 
source and n o- t i l l  mulch f o r  corn. Some growers have attempted t o  improve the 
economics o f  legume-corn systems by planting corn i n t o  winter legumes before 
k i l l i n g  them. In these  systems, herbicides a r e  applied in a 9 t o  12-inch band 
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d i r e c t l y  over the corn row a t  planting.  Legumes between the  corn rows 
continue t o  grow, produce N, and se t  seed f o r  a reseeding system. When the  
winter annual legume matures, a shielded sprayer i s  used t o  apply herbicides 
t o  the  corn middles. An  upright  legume such as crimson clover i s  more 
su i t ab le  f o r  these systems t h a n  a spreading type legume such as hai ry  vetch. 
I n  some years ,  these  systems produce excel lent  r e s u l t s  b u t  i n  o the r s ,  
especia l ly  dry years ,  they are detrimental (Table 3 ) .  

Table 3. Yield of no- t i l l  corn as af fec ted  by sidedress N and w i d t h  o f  ki l l ed  
crimson clover s t r i p s  in the  corn row a t  planting.  (Auburn da ta )  

Sidedress S t r i p  k i l l ed  w i d t h  for clover ( inches)
N 0 9 18 36 

corn y i e l d ,  bu/acre---------­

0 18 34 32 50 


60 65 75 76 91 


"Row width was 36 inches, and the  36-inch k i l l  width was a complete k i l l .  

With ca re fu l ly  planned cropping systems, ro ta t ions  can be established 
t h a t  will  allow e a r l y  planted crops t o  take advantage of N produced by
legumes. Two cropping systems have been used with success i n  the  mid t o  deep
south .  The f i r s t  system i s  based on the  f a c t  t h a t  a legume crop wil l  produce 
a s u f f i c i e n t  number of hard seed t o  allow for stand establishments f o r  2 or 3 
consecutive years with a s ing le  seed crop. I n  t h i s  system, g r a i n  sorghum o r  
soybeans a r e  planted in to  the f i r s t  mature legume crop. I f  soybeans a re  used 
as the summer crop, seeding r a t e s  f o r  the legumes can be c u t  by a t  l e a s t  50%. 
The  f i r s t  reseeded crop i s  k i l l e d  during the  ea r ly  bloom s tage  i n  March jus t
prior t o  planting corn and the  second reseeded crop i s  allowed t o  mature and 
produce another  seed crop. No-till  corn y ie lds  from seeded vetch - no t i l l  
soybeans - ear ly  corn - reseeded vetch - ear ly  corn system a r e  presented in 
Table 4.  

Table 4. 	 Effect  of N r a t e s  on y i e l d  of corn grown in a cropping system which 
included: 1st  fal l- seeded vetch, 1st  summer - no t i l l  soybeans, 2nd 
fal l- reseeded vetch, 2nd summer-no-till corn, 3rd fal l- reseeded 
vetch, and 3rd summer-no-till corn. ( A u b u r n  d a t a )  

First Yr Second Yr 
Applied N corn corn 

lb/acre ___-------- bu/acre--------

0 101 80 
45 102 86 
90 102 99 

135 102 99 
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A second system cons i s ted  of p l a n t i n g  low r a t e s  o f  cr imson c l o v e r  w i t h  
wheat. Soybeans a r e  n o - t i l l  p l an ted  a f t e r  wheat g r a i n  harves t ,  and corn can 
be p l a n t e d  i n t o  t h e  reseeded c l o v e r  t h e  second summer. S ince wheat and 
cr imson c l o v e r  a r e  r a p i d l y  growing d u r i n g  t h e  same t ime  per iod ,  t he  wheat w i l l  
n o t  be a b l e  t o  u t i l i z e  N produced by t h e  c l o v e r .  The purpose o f  p l a n t i n g  
cr imson c l o v e r  w i t h  wheat i s  t o  e s t a b l i s h  a c l o v e r  reseeding system. High 
c l o v e r  seeding r a t e s  w i l l  reduce wheat y i e l d s  (Tab le  5); t he re fo re ,  c l o v e r  
seeding r a t e s  should be 3 t o  5 l b /ac re .  

Table 5. 	 Wheat g r a i n  y i e l d s  as a f f e c t e d  by r a t e s  o f  in te rseeded cr imson 
c l o v e r  and N a p p l i e d  t o  wheat. (Auburn data)  

Appl ied C lover  seeding r a t e ,  lb/acre
N 0 5 10 15 

lb/acre ---------g r a i n  y i e l d ,  bu/acre-------­

0 
30 
60 
90 

49 46 44 36 
65 62 60 40 
64 59 56 45 
62 60 55 45 

Al though co rn  i s  o f t e n  s u c c e s s f u l l y  n o - t i l l e d  i n t o  k i l l e d  legume sods, 
some Alabama da ta  has shown t h a t  p l a n t i n g  summer crops d i r e c t l y  i n t o  l i v e  o r  
r e c e n t l y  k i l l e d  legumes can be de t r imen ta l  t o  s tand estab l ishment .  S h o r t l y  
a f t e r  k i l l i n g  legumes, a qu i ck  re l ease  o f  ammonia n i t r o g e n  can occur and some 
c rop  seeds, e s p e c i a l l y  co t t on ,  a r e  ex t reme ly  s e n s i t i v e  t o  ammonia. I n  
research conducted i n  Alabama, c o t t o n  seed l i ng  m o r t a l i t y  has been as h i gh  as 
100% when legumes were k i l l e d  t h e  same day c o t t o n  was p lan ted .  Th i s  problem 
has been avoided by k i l l i n g  t he  legumes 10 t o  14 days p r i o r  t o  p l a n t i n g .  Some 
damage t o  g r a i n  sorghum p lan ted  i n t o  l i v e  legumes has a l s o  been repor ted.  

Wheat s t raw and r e s i d u e  remain ing  i n  t h e  f i e l d  a f t e r  wheat g r a i n  harves t  
i s  a good example o f  a f r e e  mulch. The va lue  o f  t h e  wheat g r a i n  should more 
than cover  p roduc t i on  cos t .  I n  some areas o f  t h e  Southeast t h e r e  a re  some 
ques t ions  concern ing s t raw management i n  these systems. Whether t h e  s t raw 
shou ld  be burned o r  used as a mulch i s  p robab ly  t h e  most common ques t ion  and 
research  r e p o r t s  on t h e  b e n e f i t s  o f  s t raw mulches a r e  c o n f l i c t i n g .  A Georgia 
s tudy  by R.N. Ga l l ahe r  i n d i c a t e d  t h a t  p h y s i c a l l y  removing r y e  s t raw would 
r e s u l t  i n  lower  summer c rop  y i e l d s  as compared t o  p l a n t i n g  i n t o  green rye.  
Improved y i e l d s  due t o  t h e  r y e  mulch were a t t r i b u t e d  t o  t h e  mu lch- re la ted  s o i l  
mo i s tu re  conserva t ion .  Research conducted by N.C. Edwards i n  M i s s i s s i p p i  
suggests t h a t  h i g h e r  soybean y i e l d s  can be ob ta ined  by bu rn ing  t he  s t raw 
before p l a n t i n g .  I n  a 3- year t e s t  conducted i n  Louis iana,  g r a i n  sorghum 
y i e l d s  were h i g h e r  where s t raw had been burned i n  one year ,  lower  i n  another, 
and equal i n  t h e  o t h e r  year .  The 3- year average y i e l d  f o r  burned and unburned 
s t raw was approx imate ly  equal .  No general  problems have been repo r ted  f rom 
t h e  upper south where over  a m i l l i o n  acres o f  soybeans a re  n o - t i l l e d  each year  
i n t o  s t raw and s t u b b l e  d i r e c t l y  f o l l o w i n g  wheat and b a r l e y  harves t .  
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No one i s  a b s o l u t e l y  sure why burned s t raw sometimes r e s u l t s  i n  h i ghe r
y i e l d s  than unburned s t raw.  Some researchers suggest t h a t  s t raw can re l ease  
t o x i c  substances, b u t  o the rs  b e l i e v e  t h e  problem may be r e l a t e d  t o  i n e f f e c t i v e  
p l a n t i n g  i n  unburned s t raw.  I n  some s i t u a t i o n s ,  some p l a n t e r s  cannot ade­
qua te l y  c u t  through a s t raw mulch and p lace  seed i n  good c o n t a c t  w i t h  t h e  
s o i l .  I n  these s i t u a t i o n s ,  t h e  s t raw should be burned. Burn ing  s t raw can 
r e s u l t  i n  more weed problems than when s t raw i s  n o t  burned. Increased weed 
pressure can be a t t r i b u t e d  t o  severa l  f a c t o r s  i n c l u d i n g  h e r b i c i d e  d e a c t i v a t i o n  
by charcoal  and s u n l i g h t  p e n e t r a t i o n  t o  t h e  s o i l  su r face .  

S o i l  F e r t i l i t y  

Some o f  t he  f i r s t  management research i n  n o - t i l l  systems was d i r e c t e d  
toward s o i l  f e r t i l i t y .  Th i s  research was i n i t i a t e d  i n  V i r g i n i a  and Kentucky 
i n  t h e  mid 1960's and spread i n t o  t h e  Deep South i n  t h e  1970 's .  Al though some 
concern has been expressed about p o s s i b l e  phosphorus f e r t i l i z a t i o n  problems, 
most research has shown t h a t  t h e  p r imary  d i f f e r e n c e  i n  f e r t i l i t y  p r a c t i c e s  
among t i l l a g e  systems cen te rs  around s o i l  pH and N f e r t i l i z e r s .  

I n  cont inuous n o - t i l l a g e  systems, s o i l  pH i n  t he  sur face  i n c h  o r  two o f  
s o i l  may drop r a p i d l y .  The drop i n  pH i s  most l i k e l y  due t o  su r f ace  a p p l i e d  N 
f e r t i l i z e r s  and t o  o rgan ic  ac ids  re leased  f rom decomposing mulches. The low 
pH problem can be e a s i l y  co r rec ted  w i t h  l ime,  b u t  i f  s o i l s  a r e  n o t  sampled 
c o r r e c t l y ,  t h e  low su r face  pH m igh t  n o t  be detected.  A low su r face  pH may n o t  
a f f e c t  p l a n t  growth, b u t i t  can r e s u l t  i n  seve re l y  reduced h e r b i c i d e  a c t i v i t y .  
To p reven t  t h i s  problem, some s t a t e s  a r e  recommending t h a t  0 t o  2- o r  0 t o  
3- inch depth s o i l  samples be taken f o r  de te rmin ing  l i m e  requirements.  

N i t r ogen  f e r t i l i z e r  s e l e c t i o n s  and a p p l i c a t i o n  methods p robab ly  a r e  more 
c r i t i c a l  i n  n o - t i l l  than  c o n v e n t i o n a l - t i l l a g e  systems. Sur face res idues  
c o n t a i n  h i g h  concent ra t ions  o f  urease enzymes, and when urea i s  su r f ace  
app l ied ,  t h e  p o t e n t i a l  f o r  n i t r o g e n  losses  through ammonia v o l a t i l i z a t i o n  i s  
h igh .  I n  some areas o f  t h e  Southeast, n i t r o g e n  s o l u t i o n s  a r e  w i d e l y  used. 
A key p o i n t  t o  remember i s  t h a t  most n i t r o g e n  s o l u t i o n s  con ta in  50% ammonium 
n i t r a t e  and 50% urea. The urea i n  these s o l u t i o n s  i s  as suscep t i b l e  t o  
n i t r o g e n  l o s s  through ammonia v o l a t i l i z a t i o n  as p r i l l e d  urea. D r i b b l i n g  
n i t r o g e n  s o l u t i o n s  on to  t h e  sur face  has been shown t o  be more e f f e c t i v e  than  
spray ing  them on t h e  su r f ace  o f  n o - t i l l  co rn  f i e l d s .  I n  a s tudy r e c e n t l y  
completed i n  Georgia, a sur face  spray a p p l i c a t i o n  of 240 l b / a c r e  N (32% 
s o l u t i o n )  r e s u l t e d  i n  approx imate ly  60 bu/acre l e s s  corn  y i e l d  than f rom 160 
l b / a c r e  o f  ammonium n i t r a t e - n i t r o g e n .  

P l a n t e r  S e l e c t i o n  

N o - t i l l  p l a n t e r  comparison s tud ies  conducted d u r i n g  t h e  pas t  few years 
have shown few d i f f e r e n c e s  among brands. Most d i f f e r e n c e s  found were due t o  
d i f f e r e n t  types o f  p l a n t e r  u n i t s .  These d i f f e r e n c e s  occur between u n i t s  w i t h  
in- row subso i l e r s  and those w i t h o u t  in- row subso i l e r s .  Whether a s u b s o i l e r  i s  
needed i s  d i f f i c u l t  t o  determine, and t h e  need v a r i e s  f rom r e g i o n  t o  reg ion .  
Cu r ren t l y ,  i t  appears t h a t  in- row subso i l e r s  a re  needed on many sandy Coastal  
P l a i n  s o i l s ,  b u t  due t o  i n t e r a c t i o n s  between c l i m a t i c  c o n d i t i o n s  and 
s u b s o i l i n g  e f f e c t s ,  y i e l d  responses t o  in- row s u b s o i l i n g  a re  n o t  always 
obta ined.  Y i e l d  increases w i t h  in- row s u b s o i l i n g  have been repo r ted  on some 
Piedmont s o i l s  even though they  do n o t  g e n e r a l l y  c o n t a i n  severe r o o t  
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r e s t r i c t i n g  hardpans. H gher y i e l d s  f rom i n- r o w  s u b s o i l i n g  on these s o i l s  a r e  
p r o b a b l y  due t o  improved wa te r  i n f i l t r a t i o n .  U n f o r t u n a t e l y ,  t h e  use of i n- row 
s u b s o i l e r s  on s o i l s  t h a t  do n o t  need s u b s o i l i n g  w i l l  sometimes r e s u l t  i n  y i e l d  
decreases. To de te rm ine  i f  s u b s o i l i n g  i s  needed, f i b r o u s  r o o t e d  crops such as 
c o r n  o r  sorghum p r o b a b l y  shou ld  be grown as t h e  t e s t  c r o p  i n s t e a d  of t a p  
r o o t e d  crops such as c o t t o n  and soybeans. 

There a r e  two m a j o r  d isadvantages a s s o c i a t e d  w i t h  i n - r o w  s u b s o i l e r s :  
o p e r a t i o n a l  c o s t  and row-width  r e s t r i c t i o n s .  S u b s o i l e r s  a r e  expens ive t o  
p u l l ,  b u t  t h e  expense i s  j u s t i f i a b l e  on s o i l s  w i t h  severe r o o t  r e s t r i c t i n g  
hardpans. S u b s o i l  u n i t s  c u r r e n t l y  on t h e  market  a r e  n o t  des igned f o r  row 
w i d t h s  nar rower  t h a n  30 inches .  T h i s  row w i d t h  r e s t r i c t i o n  may be a y i e l d  
l i m i t i n g  f a c t o r  as d i scussed  i n  t h e  f o l l o w i n a  s e c t i o n .  

Row Widths 

Row w i d t h s  a r e  i m p o r t a n t  c o n s i d e r a t i o n s  i n  any c r o p p i n g  system. Data 
f rom r e s e a r c h  conducted i n  t h e  Southeast  f o r  many years  g e n e r a l l y  i n d i c a t e  
t h a t  t h e  l a t e r  t h e  p l a n t i n g  da te ,  t h e  more i m p o r t a n t  nar row rows become. 
Except  f o r  c o t t o n ,  row w i d t h s  p r o b a b l y  shou ld  be narrow enough t o  p e r m i t  a 
c l o s e d  canopy by t h e  e a r l y  bloom stages.  The p r i m a r y  purpose o f  green p l a n t s  
i s  t o  c o n v e r t  s u n l i g h t  i n t o  u s a b l e  energy.  When s u n l i g h t  pene t ra tes  t o  t h e  
s o i l  su r face ,  t h r e e  adverse e f f e c t s  a r e  o c c u r r i n g :  1 )  s u n l i g h t  i s  b e i n g  
l o s t ,  2 )  s o i l  m o i s t u r e  i s  b e i n g  evaporated,  and 3 )  weed seeds a r e  g e r m i n a t i n g  
Most o f  t h e  r e s i d u a l  h e r b i c i d e s  used i n  t h e  Southeast  a r e  e f f e c t i v e  f o r  
a p p r o x i m a t e l y  4 t o  8 weeks. If t h e  c r o p  canopy i s  n o t  c l o s e d  when h e r b i c i d e  
a c t i v i t y  i s  l o s t ,  weeds can become a problem. S o i l  m o i s t u r e  i s  a v a l u a b l e  
resource  and e v e r y  p o s s i b l y  i n c h  shou ld  be preserved.  Mulches h e l p  decrease 
e v a p o r a t i o n  l o s s e s ,  b u t  l i k e  h e r b i c i d e s ,  mulches do n o t  l a s t  a l l  summer, 
e s p e c i a l l y  i n  t h e  Deep South. Narrow rows h e l p  ensure a f a s t - c l o s i n g  canopy 
which can p r o t e c t  s o i l  m o i s t u r e  a f t e r  t h e  e f f e c t i v e n e s s  o f  t h e  mulch i s  l o s t .  
Optimum row w i d t h  i s  d i f f i c u l t  t o  d e f i n e ,  b u t  a reasonable  r u l e  t o  f o l l o w  i s  
t h a t  i f  t h e  canopy i s  n o t  c l o s e d  b y  t h e  e a r l y  bloom stage,  row w i d t h s  a r e  t o o  
wide. 

Too o f ten ,  n o - t i l l  g e t s  blamed f o r  l o w  y i e l d s  o f  c rops p l a n t e d  a f t e r  
wheat h a r v e s t e d  f o r  g r a i n .  The l o w  y i e l d s  are ,  however, o f t e n  due t o  wide 
rows and n o t  t o  doub le  c r o p p i n g  o r  n o - t i l l i n g .  Research conducted i n  severa l  
s t a t e s  i n d i c a t e s  t h a t  soybeans p l a n t e d  a f t e r  wheat may y i e l d  n e a r l y  as h i g h  as 
e a r l y  p l a n t e d  soybeans, i f  optimum row w i d t h s  a r e  used. One shou ld  n o t ,  
however, expec t  l a t e - p l a n t e d  soybeans i n  36- o r  40- inch rows t o  y i e l d  as h i g h  
as f u l l - s e a s o n  e a r l y  p l a n t e d  soybeans. I n  a d d i t i o n ,  we n o r m a l l y  do n o t  
expected soybeans p l a n t e d  1 t o  3 weeks a f t e r  wheat h a r v e s t  t o  y i e l d  as h i g h  as 
soybeans p l a n t e d  immed ia te ly  a f t e r  wheat h a r v e s t .  

Pests  

Weed c o n t r o l  e f f i c i e n c y  and c o s t  a r e  a b i g  concern i n  n o - t i l l  systems. 
H e r b i c i d e  r e s e a r c h  i s  b e i n g  conducted i n  e v e r y  s t a t e  i n  t h e  South.  Some 
r e s e a r c h e r s  have begun l o o k i n g  a t  c r o p p i n g  systems as a v a l u a b l e  a i d  i n  weed 
c o n t r o l .  Because o f  d i f f e r e n t  weed problems f r o m  area t o  area w i t h i n  t h e  
South and f r o m  f i e l d  t o  f i e l d  w i t h i n  a s p e c i f i c  area, i t  i s  d i f f i c u l t  t o  
g e n e r a l i z e  on r e s u l t s  o f  weed c o n t r o l  s t u d i e s .  
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There  a re ,  however, some g e n e r a l i z a t i o n s  t h a t  can  be  made on weed c o n t r o l  
i n  n o - t i l l  systems.  The p r i m a r y  g e n e r a l i z a t i o n  i s  t h a t  t h e  economic advantage 
o f  n o - t i l l a g e  depends t r e m e n d o u s l y  on weed c o n t r o l  systems c o s t .  The 
economics o f  any sys tem r e q u i r i n g  a complex m i x t u r e  o f  h e r b i c i d e s  c o s t i n g  $40 
t o  $100 p e r  a c r e  a r e  d e f i n i t e l y  q u e s t i o n a b l e .  When e x c e p t i o n a l l y  h i g h  
h e r b i c i d e  c o s t s  o c c u r ,  t h e y  a r e  o f t e n  due t o  p o o r  management o r  i m p r o p e r  
h e r b i c i d e  s e l e c t i o n s .  Excess h e r b i c i d e  c o s t s  a r e  g e n e r a l l y  a s s o c i a t e d  w i t h  
postemergence a p p l i e d  h e r b i c i d e s .  

L e t t i n g  weeds g e t  too b i g  p r i o r  t o  h e r b i c i d e  a p p l i c a t i o n  r e q u i r e s  h i g h e r  
h e r b i c i d e  r a t e s  f o r  adequate  c o n t r o l  t h a n  a p p l y i n g  h e r b i c i d e s  t o  s m a l l  weeds 
and o f t e n  do n o t  c o m p l e t e l y  k i l l  them. A pos t- emerge o v e r - t h e - t o p  h e r b i c i d e  
a p p l i c a t i o n  i s  an e f f e c t i v e  method o f  c o n t r o l l i n g  some weeds i n  some c r o p s ,  
b u t  some o f  t h e s e  h e r b i c i d e s  a r e  expens i ve .  Un less  b i g  weeds a r e  d i r e c t l y  i n  
t h e  row, d i r e c t e d  s p r a y  a p p l i c a t i o n s  w i t h  s h i e l d e d  s p r a y e r s  and /o r  d r o p  
n o z z l e s  may be  t h e  most  economica l  approach t o  postemergence h e r b i c i d e  
a p p l i c a t i o n s .  H e r b i c i d e s  used w i t h  d i r e c t e d  s p r a y  a p p l i c a t i o n s  sometimes c o s t  
60 t o  70% l e s s  t h a n  h e r b i c i d e s  used i n  o v e r - t h e - t o p  a p p l i c a t i o n s .  

S e v e r a l  r e s e a r c h e r s  i n  t h e  South  a r e  w o r k i n g  w i t h  i n s e c t i c i d e ,  
n e m a t i c i d e ,  and f u n g i c i d e  a p p l i c a t i o n s  i n  v a r i o u s  t i l l a g e  systems.  Research 
r e p o r t s  s u g g e s t  t h a t  complexes o f  v a r i o u s  p e s t s  can change w i t h  t i l l a g e  and 
c r o p p i n g  systems,  b u t  t h e r e  a r e  no s t r o n g  i n d i c a t i o n s  t h a t  t h e  o v e r a l l  p e s t  
complex i s  b e t t e r  o r  worse  w i t h  n o - t i l l  t h a n  c o n v e n t i o n a l  t i l l a g e .  P u b l i s h e d  
d a t a  i n d i c a t e  t h a t  i f  p o p u l a t i o n s  o f  p e s t s  a r e  h i g h  enough, y i e l d  i n c r e a s e s  
can be  o b t a i n e d  w i t h  p e s t i c i d e  a p p l i c a t i o n s  r e g a r d l e s s  o f  t i l l a g e  systems.  

Summary 

An a g g r e s s i v e  n o - t i l l  r e s e a r c h  program i s  c u r r e n t l y  b e i n g  conduc ted  i n  
mos t  o f  t h e  s o u t h e r n  s t a t e s .  The amount o f  d a t a  r e p o r t e d  f r o m  t h e s e  programs 
was t o o  l a r g e  f o r  a l l  p r o j e c t s  t o  b e  a d e q u a t e l y  documented i n  t h i s  pape r .  The 
g e n e r a l  concep ts  p r e s e n t e d  were deve loped  f rom many p u b l i s h e d  r e p o r t s  and 
p e r s o n a l  communica t ions  w i t h  r e s e a r c h e r s  i n  a l m o s t  e v e r y  s t a t e  i n  t h e  South,  
and t h e y  a r e  p r o b a b l y  v a l i d  t h r o u g h o u t  most  o f  t h e  South .  However, s p e c i f i c  
p r o d u c t i o n  p r a c t i c e s  do v a r y  w i d e l y ,  p r i m a r i l y  because o f  d i f f e r e n t  c l i m a t i c  
c o n d i t i o n s ,  s o i l s ,  and c r o p p i n g  systems.  The C o o p e r a t i v e  E x t e n s i o n  S e r v i c e  i n  
each s t a t e  can p r o v i d e  i n f o r m a t i o n  on s p e c i f i c  p r a c t i c e s .  




