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

I n f l u e n c e  o f  t h r e e  cover crops (wheat, vetch, and cr imson c l o v e r )  and 
no-cover cond i t i ons  combined w i t h  t h r e e  p l a n t i n g  techniques and two cover 
k i l l  schemes on c o t t o n  performance was i n v e s t i g a t e d  over a three- year  
per iod .  Cot ton popu la t ion ,  p l a n t  he igh t  and spacing, y i e l d ,  and s o i l  tem
pe ra tu re  and mo i s tu re  data a re  discussed. The i n f l u e n c e  o f  these f a c t o r s  
i s  examined and some observat ions concern ing c u l t u r a l  p r a c t i c e s  are made. 

Experimental  Procedure 

Cot ton  was p lan ted  w i t h  t h r e e  t i l l a g e - p l a n t e r  systems i n  f o u r  cover 
cond i t i ons :  wheat, cr imson c l ove r ,  cahaba wh i t e  vetch, and no cover (check 
p l o t ) .  The f i r s t  t i l l a g e - p l a n t e r  system cons is ted  o f  a mod i f i ed  John Deere 
max-emerge p l a n t e r  which had a c o u l t e r  and c l e a r i n g  d isks  preceding t h e  
p l a n t e r  u n i t s .  The c l e a r i n g  d i s k s  were ad jus ted  t o  operate about 1/2 i n c h  
deep t o  remove heavy cover res idue  from t h e  row (approx imate ly  6 inches 
wide). The second system i nc l uded  t h e  f i r s t  bu t  was preceded by a sub
s o i l e r  t h a t  passed about 14 t o  15 inches deep through t h e  s o i l  under t h e  
row. The t h i r d  was a K e l l e y  subso i l - p lan te r  implement. 

A f i e l d  o f  N o r f o l k  sandy loam s o i l  near Marvyn, AL, was separated i n t o  
f o u r  b locks o f  wheat, vetch, c l ove r ,  and bare s o i l  cond i t ions .  These b locks 
were approx imate ly  an acre i n  s ize.  Four rows f o r  each t i l l a g e - p l a n t e r  
system were p l an ted  and t h e  t h r e e  systems were randomized i n t o  f o u r  r e p l i 
c a t e  subplots .  Then t h e  f i e l d  was d iv ided ,  w i t h  one- hal f  be ing p l an ted  
w i t h i n  t h e  f i r s t  week o f  May ( e a r l y )  w h i l e  t h e  o t h e r  s e c t i o n  was p lan ted  
w i t h i n  t h e  f i r s t  week o f  June ( l a t e ) .  About 10 t o  14 day days preceding 
t h e  e a r l y  p l a n t i n g ,  t h e  cover was k i l l e d  w i t h  paraquat i n  s t r i p s  (about 14 
inches wide) over  t h e  in tended row l oca t i on .  Th is  des ign o u t l a y  was used 
i n  1981, 1982, and 1983 except f o r  new randomizat ion w i t h i n  subplots .  I n  
1983 an a d d i t i o n a l  s e c t i o n  o f  on l y  two r e p l i c a t i o n s  was added t o  t h e  e a r l y  
p l an ted  s e c t i o n  t o  s tudy t h e  i n f l u e n c e  o f  t he  t ime o f  cover k i l l .  I n  t he  
a d d i t i o n a l  s e c t i o n  t h e  cover was s t r i p  k i l l e d  tw ice ;  once about 4 weeks and 
t h e n  2 weeks p r i o r  t o  p l a n t i n g .  The c o t t o n  was seeded i n  40- inch rows wi th  
3-way t r e a t e d  DPL-41 a t  a seed r a t e  o f  8 seeds/ foot  o f  row. Two hundred 
and f i f t y  pounds per  acre o f  8-24-24 was banded beside t h e  row f o r  a l l  
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p l o t s .  The no-cover and wheat p l o t s  rece ived  an a d d i t i o n a l  200 pounds per  
ammonia n i t r a t e  (34-0-0). A l l  p l o t s  were mechanica l ly  r o t o t i l l e d  and 
chem ica l l y  c u l t i v a t e d  as needed. 

The stand count, p l a n t  he igh t ,  p l a n t  spacing, and handpicked y i e l d s  
were observed f rom a s i n g l e  20- foo t- leng th  row w i t h i n  t h e  four- row 
subplots .  Four 65- foo t- long  (1/50 ac re )  rows were mechanica l ly  harvested 
w i t h  a John Deere two-row c o t t o n  p i c k e r  f rom each subp lo t  t o  determine c o t -
t o n  y i e l d s .  I n  a d d i t i o n  t o  observ ing c o t t o n  performance, t h e  f o l l o w i n g  
environmental  f a c t o r s  were measured: d a i l y  maximum and minimum tem
pera tu res ,  mo i s tu re  con ten ts  o f  t h e  s o i l  beneath t h e  cover cond i t ions ,  
da i l y  a i r temperatures , and r a i n f a l l. 

Resu l t s  and D iscuss ion  

Over t h e  l a s t  t h r e e  years  t h e  wheat cover has equaled o r  s i g n i f i c a n t l y  
exceeded c o t t o n  y i e l d s  o f  t h e  no-cover c o n d i t i o n  (Table 1) .  Usual ly ,  t h e  
ve tch  cover ou t- y ie l ded  t h e  c l ove r .  However, i t  has been a problem w i t h  
bo th  legume covers t o  o b t a i n  and r e t a i n  a c o t t o n  stand. As shown i n  Tables 
2 and 3, t h e  percen t  s tand  r e d u c t i o n  i n  t h e  legume covers may be t h e  p r i 
mary reason f o r  poor y i e l d s .  The c o t t o n  h e i g h t  performance data showed 
t h a t  t h e  legume covers appear t o  r e t a r d  growth o f  t h e  c o t t o n  which may a l so  
decrease y i e l d s .  The da te  o f  p l a n t i n g  had no cons i s ten t  i n f l u e n c e  on t h e  
y i e l d s  o f  c o t t o n  b u t  may i n d i r e c t l y  a f f e c t  y i e l d  from a v a i l a b l e  mo i s tu re  
d u r i n g  c r i t i c a l  stages o f  c o t t o n  growth. 

The s o i l  mo i s tu re  da ta  i n d i c a t e  t h a t  t h e  average mo is tu re  con ten t  w i t h  
t h e  cover crops was u s u a l l y  lower  than  no-cover bu t  on l y  by l e s s  than  1 / 2  
percen t  ( d r y  bas is ) ;  thus i t  was no t  considered i n f l u e n t i a l .  However, i n  
a p e r i o d  o f  severe drought,  e s p e c i a l l y  soon a f t e r  s tand estab l ishment ,  t h e  
mo i s tu re  l o s t  f rom uptake o f  t h e  cover may depress c o t t o n  y i e l d s  i n  t h e  
v e g e t a t i v e  cover cond i t i ons .  The average d a i l y  soi  1 temperatures under t h e  
v e g e t a t i v e  covers were u s u a l l y  lower  than bare s o i l  , bu t  as t h e  s o i l  warmed 
d u r i n g  t h e  s p r i n g  t h e  covers tended t o  a c t  as an i n s u l a t i o n  b a r r i e r  i f  a 
s h o r t  c o l d  p e r i o d  occurred. The bare s o i l  had l a r g e r  f l u c t u a t i o n s  o f  s o i l  
temperature.  

I f  t h e  t i l l a g e - p l a n t e r  systems gave un i f o rm  stands, l i t t l e  d i f f e r e n c e  
occur red  between t h e  systems; however, it appeared more d i f f i c u l t  t o  o b t a i n  
a un i f o rm  stand w i t h  t h e  K e l l e y  subso i l - p lan te r .  The d i f f e r e n c e  i n  y i e l d  
between t h e  subso i l  and no subso i l  t rea tments  was sma l le r  than  expected 
(Table 4). The no subso i l  p l o t s  (which were kept  a t  t he  same loca t i on  over 
t h e  three- year  p e r i o d )  had h ighe r  p l a n t  stands than  t h e  subso i l  p l o t s .  I t  
i s  suspected t h a t  t h i s  may have been due t o  poorer  seeding depth c o n t r o l  i n  
t h e  subso i l  p l o t s  r e s u l t i n g  i n  poorer  emergence. 

The wheat y i e l d s  were 3306, 1481, and 1240 pounds per  acre f o r  1981, 
1982, and 1983, r e s p e c t i v e l y .  Th i s  g ives  some i n d i c a t i o n  o f  t h e  b e n e f i t  o f  
a double- crop system. The reduc t i on  i n  wheat y i e l d s  due t o  s t r i p  k i l l i n g  
and t r a f f i c  may be s u b s t a n t i a l  i f  e a r l y  p l a n t i n g  i s  used unless s p e c i a l i z e d  
equipment and techniques a re  developed. The legume crops a re  no t  u t i l i z e d  
as a double- crop bu t  would add b e n e f i c i a l  n i t r o g e n  t o  t h e  s o i l  f o r  pr imary 
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crop  uptake. Thus lower  r a t e s  o f  n i t r o g e n  f e r t i l i z e r  were assumed needed 
f o r  c o t t o n  product ion.  The cr imson c l o v e r  aggress ive ly  reseeded i t s e l f ;  
a f t e r  t h e  t h i r d  yea r  t h e  c l o v e r  had s t a r t e d  moving i n t o  t h e  two adjacent  
cover p l o t s .  The ve tch  was no t  as successfu l  i n  reseeding and would need 
t o  be rep lan ted  a f t e r  t h e  second o r  t h i r d  year  o f  use. 

Conclusions 

1. Stand reduc t ions  were severe i n  t h e  c l o v e r  and vetch cover crops 
r e s u l t i n g  i n  poor y i e l d s  o f  co t ton .  

2. The wheat cover p l o t s  produced c o t t o n  y i e l d s  equal t o  o r  h igher  than 
bare s o i l  cond i t iosn .  

3. 	 Wheat y i e l d s  were acceptable when t h e  wheat was harvested p r i o r  t o  
p l a n t i n g  c o t t o n  i n  t h e  s tubb le .  

Table 1. Three-year average y i e l d s  f rom mechanica l ly  p icked co t ton .  

E a r l y  La te  
--l b/ac-- --l b/ac--

1982 1983 1981 1982 1983 

No Cover 
Wheat 
Vetch 808b 
Clover  793b 

Means f o l l owed  by t h e  same l e t t e r  i n  a column do not  d i f f e r  
s i g n i f i c a n t l y  a t  t h e  0.05 l e v e l .

* The cover was s t r i p  k i l l e d  about 2 weeks be fo re  p l a n t i n g  f o r  a l l  means i n  
t h i s  column. 

t The cover was s t r i p  k i l l e d  twice,  a t  4 and 2 weeks be fo re  p l a n t i n g  f o r  
a l l  means i n  t h i s  column. 

Emergence F i n a l  Stand 

p l a n t s / f o o t  p l  a n t s / f o o t  
1982 1983 1982 1983 

Percent Reduct ion 

%-Emergence Base 
1982 1983 

No Cover 2.96 4.66* 5.02t 
Wheat 2.95 4.39 4.71 
Vetch 2.17 4.10 3.77 
Clover  2.28 3.55 3.71 

2.81 3.99* 4.41t 5.0 14.3* 1 2 . l t  
2.21 3.72 4.02 24.9 15.3 14.6 
1.47 3.12 3.05 32.4 24.0 19.1 
1.23 1.77 2.03 46.1 50.1 45.3 
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-
o f  t he  l a t e  p lan ted  p l o t s  20 f e e t  long. 

Emergence F i n a l  Stand 
1981 1982 1983 1981 1982 1983 

p l a n t s / f o o t  p l a n t s / f o o t  

No Cover 5.07 3.14 4.07 2.97 3.03 3.67 
Wheat 3.77 3.37 2.68 2.14 3.24 2.44 
Vetch 3.80 2.42 3.73 1,08 2.01 3.30 
Clover  3.86 3.32 3.45 1.16 2.63 2.53 

Percent Reduct ion 
1981 1982 1983 

%-Emergence Base 

41.4 3.7 9.8 
43.2 3.8 9.0 
71.6 16.6 11.5 
70.0 20.8 26.7 

Table 4. Three-year average y i e l d s  from mechanica l ly  p icked cot ton.  

E a r l y  La te  
lb/ac-- lb/ac-

1982 1983 1981 1982 1983 

J D  Max-Emerge 957 
J D  Max E + Sub 1045 
K e l l e y  + Sub 1034 

Means fo l l owed  by t h e  same l e t t e r  i n  a column do not  d i f f e r  s i g n i f i 
c a n t l y  a t  t he  0.05 l e v e l .

* The cover was s t r i p  k i l l e d  about 2 weeks be fo re  p l a n t i n g  f o r  a l l  means i n  
t h i s  column. 

t The cover was s t r i p  k i l l e d  tw ice ,  a t  4 and 2 weeks be fo re  p l a n t i n g  f o r  
a l l  means i n  t h i s  column. 
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