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During t h e  p a s t  s e v e r a l  y e a r s  i n t e r e s t  i n  u s i n g  legume cover  c r o p s  t o  f i x  
n i t r o g e n  and t o  c o n t r o l  w i n t e r  e r o s i o n  h a s  grown c o n s i d e r a b l y  as h a s  i n t e r e s t  
i n  reduced t i l l a g e .  However, combining t h e  two methods does  n o t  always g i v e  
good r e s u l t s .  

Research done i n  Baton Rouge, L o u i s i a n a  u s i n g  s u b  c l o v e r  (Trifolium 
subterraneum) as a cover  c r o p  f o r  c o r n  ( Z e a  m a y s ) ,  h a s  r e s u l t e d  i n  
u n a c c e p t a b l y  poor  s t a n d s  i n  t h e  p a s t  t h r e e  y e a r s ,  1982-1985. The c o r n  w a s  
p l a n t e d  on t h e  same e x p e r i m e n t a l  area, a s i l t y  c l a y  loam s o i l  (Commerce/Mhoon 
s e r i e s ) .  

I n  1983, cover  c r o p s  of T i b b i e  Crimson Clover  (T. i n c a r n a t u m ) ,  M t .  Barker 
Sub c l o v e r ,  Nova II Vetch ( V i c i a  s a t i v a ) ,  Coker 762 Wheat ( T r i t i c u m  cest ivum) 
and f a l l o w  were used .  On March 14, Funk's  h y b r i d  G-4611 c o r n  w a s  p l a n t e d  on 
0.72 in rows u s i n g  a Moore n o - t i l l  g r a i n  d r i l l .  H e r b i c i d e  (0.56 kg ai/ha 
P a r a q u a t  and 3.36 kg ai/ha a t r a z i n e  were sprayed  a t  p l a n t i n g .  The mean s t a n d  
count  r e p o r t e d  as plants/ha f o r  t h e  v a r i o u s  c o v e r s  were 29,340 f a l l o w ,  12.325 
wheat ,  4,910 cr imson,  2,100 sub ,  and 1 ,785  v e t c h .  The c a u s e  of t h e  poor  and 
v a r y i n g  s t a n d  was n o t  determined.  B i r d s ,  i n s e c t s  and a l l e l o p a t h y  were 
s u s p e c t e d .  The c o r n  was r e p l a n t e d  ( A p r i l  21) 38 days  a f t e r  t h e  i n i t i a l  
a p p l i c a t i o n  o f  h e r b i c i d e ,  and e x c e p t  i n  t h e  p r e v i o u s l y  unsprayed p l o t s  a n  
a d e q u a t e  s t a n d  was ach ieved .  

The exper iment  was modi f i ed  f o r  1984. The c o r n  w a s  p l a n t e d  w i t h  a f o u r  
row p l a n t e r  a t  a 0.76 m row s p a c i n g .  The p l a n t e r  consisted of r i p p l e  c o l t e r s  
mounted on a t o o l b a r  ahead of John Deere 77  p l a n t i n g  u n i t s .  The o n l y  cover  
c r o p  w a s  s u b  c l o v e r .  One s t r i p  i n  each  r e p l i c a t i o n  was s u b s o i l e d  and d i s k e d ,  
and one was l e f t  f a l l o w  and n o t  t i l l e d .  One set of c l o v e r  p l o t s  r e c e i v e d  t h e  
b r o a d c a s t  and s t r i p  s p r a y  3 weeks p r i o r  t o  p l a n t i n g .  The i n t e n t i o n  of t h e  
e a r l y  s p r a y  t r e a t m e n t  was t o  reduce  o r  e l i m i n a t e  any a l l e l o p a t h i c  e f f e c t  t h a t  
may r e s u l t  from p l a n t i n g  d i r e c t l y  i n t o  c l o v e r  sp rayed  a t  p l a n t i n g  time. E a r l y  
s p r a y i n g  w a s  a l s o  i n t e n d e d  t o  reduce  t h e  danger  of p l a n t  f e e d i n g  i n s e c t s  
moving from t h e  dy ing  c l o v e r  p l a n t s  t o  t h e  newly emerging corn .  

The emergence of t h e  c o r n  i n  t h e  sub  c l o v e r  p l o t s  was somewhat s lower  and 
less uniform t h e n  i n  t h e  t i l l e d  and t h e  fallow p l o t s ,  and t h e  e a r l y  growth 
appeared  t o  be r e t a r d e d .  It was s u s p e c t e d  t h a t  s h a d i n g  of t h e  s o i l  by t h e  
c l o v e r s  was r e d u c i n g  t h e  s o i l  t e m p e r a t u r e  and w a s  t h e r e b y  r e t a r d i n g  t h e  
growth.  S o i l  t e m p e r a t u r e s  were t a k e n  a t  t h e  d e p t h  a t  which t h e  s e e d s  were 
l o c a t e d .  There  w a s  a s i g n i f i c a n t  d i f f e r e n c e  i n  s o i l  t e m p e r a t u r e  between t h e  
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d i f f e r e n t  t r e a t m e n t s  (See  T a b l e  1 ) .  However, t h i s  t e m p e r a t u r e  d i f f e r e n c e  may 
n o t  have  been  t h e  c a u s e  of  t l i e  r educed  s t a n d s .  I n  t h e  areas o f  t h e  h e a v i e s t  
v e g e t a t i o n ,  t h e  p r e s s  w h e e l s  d i d  n o t  c l o s e  t h e  s l i t  produced by the d i s k  
o p e n e r s  and t h e  s e e d  c o u l d  be  s e e n  l a y i n g  i n  t h e  bot tom of o r  wedged between 
t h e  w a l l s  o f  t h e  open  s l i t .  I n  o t h e r  cases, s e e d s  t h a t  f a i l e d  t o  g e r m i n a t e  
were found between l a y e r s  o f  v e g e t a t i o n  and were n o t  i n  c o n t a c t  w i t h  t h e  s o i l .  
L i t t l e  r a i n f a l l  a f t e r  p l a n t i n g  and t h e  c o r n  s e e d i n g s  i n  the  c l o v e r  areas 
a p p e a r e d  s e v e r e l y  s t r e s s e d .  

I n  1985, Funk ' s  G4765 c o r n  w a s  p l a n t e d  A p r i l  4 ,  on  t h e  same area used in 
1983 and 1984. P l o t  s i z e  w a s  7.62 m x 3.05 m. One week b e f o r e  p l a n t i n g  t h e  
e n t i r e  area had  been  s p r a y e d  w i t h  Roundup a t  a ra te  of 4 l / h a .  The planter 
c o n s i s t e d  o f  4 John  Deere 7 7  u n i t s  w i t h  d u a l  d i s k  o p e n e r s  mounted a t  a 0.76 m 
row s p a c i n g  on a s e t  o f  t o o l b a r s  d e s i g n e d  by t h e  A g r i c u l t u r a l  Engineering 
Depar tment  a t  L o u i s i a n a  S t a t e  U n i v e r s i t y .  T h i s  a r r angement  a l l o w e d  various 
t o o l s  s u c h  as c o l t e r s ,  c u l t i v a t o r  sweeps  and d i s k s  t o  be mounted ahead of  the  
p l a n t e r  u n i t s .  Us ing  t h i s  one  p a s s  p l a n t e r ,  t h e  s e e d s  were p l a n t e d  i n t o  3  
t y p e s  o f  s e e d  beds :  c o n v e n t i o n a l l y  t i l l e d ,  c o n s i s t i n g  of  s u b s o i l i n g ,  d i s k i n g  
and d i s k i n g  a g a i n  j u s t  b e f o r e  p l a n t i n g ;  no t i l l ,  c o n s i s t i n g  of  scattered 
v e g e t a t i o n  of  weeds and b a r e  g round ;  and s u b  c l o v e r .  Most of  t h e  weeds and 
c l o v e r s  were d y i n g  b u t  n o t  y e t  dead as a r e s u l t  o f  t h e  h e r b i c i d e  a p p l i c a t i o n .  
V e g e t a t i o n  s a m p l e s  t a k e n  March 28 gave  mean d r y  matter y i e l d s  of  1379 kg /ha  on 
t h e  f a l l o w  p l o t s  and 3112 on t h e  s u b  c l o v e r  p l o t s .  

Four  c o m b i n a t i o n s  o f  t o o l s  were used  on t h e  t o o l b a r  ahead of  the p l a n t e r s  
i n  an e f f o r t  t o  improve  t h e  s t a n d .  T h e s e  c o n s i s t e d  of (1) r i p p l e  c o l t e r s  
ahead  of  John  Deere 7 7  p l a n t e r  u n i t s ;  ( 2 )  same as 1 b u t  w i t h  a 15 cm s w e e p  
between t h e  c o l t e r  and p l a n t e r  u n i t  w i t h  t h e  sweep se t  t o  r u n  a b o u t  2 . 5  c m  
d e e p ;  (3 )  t h e  same as 2 b u t  w i t h  d i s k s  on e i t h e r  s i d e  of t h e  area w o r k e d  by 
t h e  sweep t o  push  t h e  s o i l  back ;  ( 4 )  t h e  same as 3 b u t  w i t h o u t  t h e  s w e e p  
c l o s i n g  somewhat t h e  s l i t  opened by t h e  c o l t e r  t o  p r o v i d e  b e t t e r  c o n t a c t  of 
t h e  s e e d  w i t h  t h e  s o i l .  

I n  a n  a t t e m p t  t o  see i f  d i f f e r e n t  s o i l  t e m p e r a t u r e s  were an  i m p o r t a n t  
c a u s e  of  r e t a r d e d  g e r m i n a t i o n  s o i l  t e m p e r a t u r e  p r o b e s  were p l a c e d  i n  s e l e c t e d  
p l o t s  i n  two o f  t h e  r e p s  t o  d e t e c t  i f  t h e r e  was a d i f f e r e n c e  i n  s o i l  
t e m p e r a t u r e  u n d e r  t h e  d i f f e r e n t  t r e a t m e n t s .  They were c o n n e c t e d  t o  
D a t a l o g g e r s  and were a u t o m a t i c a l l y  r e a d  and r e c o r d e d  a t  h o u r l y  i n t e r v a l s .  
Maximum and minimum soil t e m p e r a t u r e s  i n  t i l l e d  and no-till c l o v e r  p l o t s  a r e  
r e p o r t e d  i n  T a b l e  2 .  D u r i n g  t h e  f i r s t  week a f t e r  p l a n t i n g ,  the c l o v e r  areas 
had maximum t e m p e r a t u r e s  5-6°C c o o l e r  t h a n  t i l l e d  p l o t s  and minimum 
t e m p e r a t u r e s  one  o r  two d e g r e e s  warmer. N o- t i l l  f a l l o w  p l o t s  had s i m i l a r  s o i l  
t e m p e r a t u r e  t o  t i l l e d  p l o t s .  A l l  t e m p e r a t u r e s  became s imilar  f o l l o w i n g  7 c m  
of  r a i n  which f e l l  on d a y s  12 and 1 3  o f t e n  p l a n t i n g .  

S o i l  cores were t a k e n  a t  p l a n t i n g  time t o  d e t e r m i n e  water c o n t e n t  on t h e  
d i f f e r e n t  p l o t s .  The d a t a  are p r e s e n t e d  i n  T a b l e  3 .  It d o e s  n o t  a p p e a r  t h a t  
s o i l  m o i s t u r e  o r  b u l k  d e n s i t y  would limit  g e r m i n a t i o n  o r  emergence a l t h o u g h  
t h e  l o w e r  m o i s t u r e  a t  t h e  over 7.6 c m  d e p t h  may have  s lowed growth i n  t h e  
c l o v e r  p l o t s .  
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Table 1. 1984 Corn plant population and soil temperature. 

1000 plants/ha

Treatment Stand Co Temperature 


Rand early 36 25.8 
Band late 49 22.4 
Disc 50 29.8 
No till 49 29.0 
Broadcast early 35 23.8 
Broadcast late 33 21.8 

Note: A general linear models procedure did not show significant differences 
in the stand. However, temperatures varied significantly, with an F value of 
.0003. 

Table 2. 1985 Daily maximum and minimum temperatures in tilled plots and no 
till and clover plots recorded by datalogger at 2 cm below soil surface. 

Temper-
 Days After Planting 

atures 0 1 2 3 4 5 6 7 8 9 1 0 1 1 1 2 1 3 1 4  

Maximum 	 tilled 30 27 30 34 28 29 30  30 22 29 30 27 32 32 
no-till 3 1  26 29 3 1  28 28 28 30 21  28 28 28 32 31 
clover 25 22 24 28 22 24 26 28 20 27 28 27 31 3 1  

Minimum tilled 18 11 15 14 12 12 15 18 15 16 14 16 16 17 
no-till 12 18 12 16 14 12 12 16 19 16 18 15 16 16 17 
clover 18 14 16 14 12 13 15 19 16 1 7  15 16 16 1 7  

Note: Temperature data from soil probes 2 cm below soil surface recorded by 
datalogger. 


Table 3. Bulk density and soil moisture taken at time of  planting corn, 1985. 

Bulk Density (g Volumetric Soil Moisture 
0 - 7.6 cm 7.6 - 15.2 cm 0 - 7.6 cm 7.6 - 15.2 cm 

Tilled 1.09 1.48 .27 .39 

No-till 1.31 1.52 .31  .35 

Clover 1.22 1.48 .31  .29 

Twelve days after planting, germination was measured by searching for 
corn seeds in a 0.5 m l o n g  area in the center of the second row of each plot. 
The number of  seeds found was recorded, as was the depth of the bottom of each 
seed below the soil surface and the height of the plant from the seed to the 
highest point of the plant. (The leaves were not lifted to an upright 
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p o s i t i o n  f o r  t h i s  measurement.) In  a d d i t i o n  t o  t h i s ,  t h e  number of p l a n t s  i n  
each of t h e  two c e n t e r  rows of t h e  f o u r  row p l o t s  was counted.  In Table  4 
mean  d a t a  a r e  p r e s e n t e d  r e g a r d i n g  mean d e p t h  of seed  placement ,  p l a n t  h e i g h t  
and s t a n d  c o u n t s  made 12 days  a f t e r  p l a n t i n g .  None of t h e  p l a n t e r  
a r rangements  was s u c c e s s f u l  i n  p roduc ing  a s t a n d  of c o r n .  

Table 4. 1985 Mean p l a n t i n g  dep th ,  p l a n t  h e i g h t ,  and s t a n d  of c o r n  12 days 
a f t e r  p l a n t i n g .  

Mean of 16 c m  P l a n t  P l a n t s  P l a n t s  
Plots/Treatment Seed d e p t h  Height  p e r  h a  p e r  a c r e  

Conventional till


N o - t i l l  f a l l o w  


N o- t i l l  s u b  c l o v e r  


2.9


2.1 


1.0 


18 58210 23567 


15 54604 22107 


3 11942 4835 


N o t e :  S tand  d a t a  is d e r i v e d  from t h e  mean of a l l  p l a n t s  i n  2 c e n t e r  rows of 
7 . 5  m l o n g  p l o t s ;  16 p l o t s  p e r  t r e a t m e n t .  Seed d e p t h  and p l a n t  h e i g h t  are 
from . 5  m l o n g  a r e a  i n  t h e  same p l o t s .  

Data on p l a n t  h e i g h t  was grouped i n t o  c l a s s e s  of 0,  <15m and >15cms. 
Data on d e p t h  of seed  placement  was grouped i n t o  two classes, < 1  cm o r  > 1  cm. 
T a b l e  4 p r e s e n t s  t h e  d i s t r i b u t i o n  of t h e s e  c l a s s e s  as i n f l u e n c e d  by cover  
t r e a t m e n t s .  I n  t h e  c o n v e n t i o n a l l y  t i l l e d  p l o t s ,  o n l y  one of t h e  43 s e e d s  i n  
t h e  measured area was a t  less t h a n  one c m ;  two s e e d s  f a i l e d  t o  grow; and 35 of 
t h e  p l a n t s  were o v e r  15 c m  t a l l .  I n  t h e  n o - t i l l  f a l l o w  p l o t s ,  7 seeds were a t  
l ess  t h a n  one c m .  Of t h e  43 s e e d s  i n  t h e  measured areas, 4 f a i l e d  t o  grow and 
2 5  grew t o  more t h a n  15 cm. I n  t h e  n o - t i l l  sub  c l o v e r ,  22 s e e d s  l o c a t e d  were 
at less t h a n  1 c m ,  and o n l y  h a l f  of t h e  22 grew. O f  t h e  13 s e e d s  t h a t  were 

d e e p e r  t h a n  1 cm, o n l y  1 grew. Only 1 of t h e  p l a n t s  grew more than 15 cm. It 
appears t h a t  i f  t h e  p l a n t e r  had been a d j u s t e d  t o  more e f f e c t i v e l y  plant 
th rough  t h e  3 t o n  p e r  h a  d r y  matter of c l o v e r  t o p s ,  t h e  s t a n d  would have been 
even worse  t h a n  11,900 p l a n t s  p e r  ha .  

T a b l e  5. 1985 Frequency d i s t r i b u t i o n  of p l a n t  h e i g h t  and s e e d i n g  dep th  
c l a s s i f i c a t i o n s .  

Height  of P l a n t  Depth of Seed T o t a l  
0 <15 cm >15 cm cm i n  s o i l  Seeds 

Conven t iona l  till 0 0 1 < 1  
2 6 34 > 1  43 

No t i l l  f a l l o w  3 3 1 < 1  
1 10 25 > 1  43 

No t i l l  c l o v e r  1 1  10 1 < 1  
12 1 0 > 1  35 
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O b s e r v a t i o n s  were made i n  1982  and 1983 t h a t  j o h n s o n g r a s s  w a s  i n h i b i t e d  
e a r l y  i n  t h e  s e a s o n  where  s u b  c l o v e r  r e s i d u e s  remained.  These  o b s e r v a t i o n s  and 

d i f f i c u l t i e s  i n  o b t a i n i n g  a s t a n d  o f  c o r n  prompted a l a b o r a t o r y  t r i a l  i n  which 
germination tests  were conduc ted  i n  t h e  l a b  p l a c i n g  s e e d s  i n  p e t r i  d i s h e s  on  
f i l t e r  p a p e r  s a t u r a t e d  w i t h  water i n  which s u b  c l o v e r  had been soaked .  I n  one 
s t u d y ,  t h e  s u b  c l o v e r  l e a c h a t e  d i d  n o t  a p p e a r  t o  p r e v e n t  g e r m i n a t i o n  o r  r o o t  
growth r a t e .  I n  a second t r i a l  r o o t  e l o n g a t i o n  ra tes  were s e v e r e l y  r educed  by 
watering w i t h  e x t r a c t s  (Tab le  6 ) .  The d e p r e s s i o n  c o u l d  be due  t o  s u b s t a n c e s  
p r e s e n t  i n  t h e  c l o v e r ,  o r  t o  m i c r o b i a l  d e g r e d a t i o n  p r o d u c t s .  

T a b l e  6 .  Root e l o n g a t i o n  of c o r n  s e e d l i n g s  as i n f l u e n c e d  by s u b  c l o v e r  
l e a c h a t e s .  
--
Source  of  Mean Length  (mm) Mean Length  ( m i )  Mean growth 
s u b  c l o v e r  of s h o o t  of s h o o t  mm p e r  day ;  
l e a c h a t e s  a t  4 d a y s  a t  7 d a y s  Day 4-7 

F r e s h  t o p s  12.9 19.7 2.3 
Dried  t o p s  10.7 25.8 5 .0  
Distilled water 21.8 69 .4  1 5 . 9  
Fresh r o o t s  17.6 46 .0  9.5 

I n  t h e  f i e l d ,  l a c k  o f  s t a n d  e s t a b l i s h m e n t  may b e  due  t o  a combina t ion  of 
many f a c t o r s .  The s l o w i n g  of growth by c l o v e r  l e a c h a t e s  may combine w i t h  any 
r e t a r d a t i o n  i n  g e r m i n a t i o n  due  t o  t h e  lower  s o i l  t e m p e r a t u r e s  and w i t h  
problems i n  s e e d  p lacemen t  due  t o  v e g e t a t i o n  t o  r e d u c e  s t a n d  and g rowth  ra te .  
This s lowed growth would make t h e  s e e d l i n g s  more s u s c e p t i b l e  t o  b i r d ,  insect, 
and pa thogen  damage. Deep p l a c e m e n t ,  by d e l a y i n g  e s t a b l i s h m e n t  and i n c r e a s i n g  
c o l e o p t i l e  l e n g t h  increases e x p o s u r e  of s e e d i n g s  t o  a h o s t i l e  env i ronment  
u n d e r  heavy r e s i d u e .  

Summary 

Minimum t i l l a g e  a p p e a r s  t o  b e  v e r y  p r o m i s i n g .  Adequate  s e e d  p lacemen t  i n  
the s o i l  c a n  be  a c h i e v e d  i n  most  c a s e s .  However, t h e r e  i s  d e f i n i t e l y  a 
problem i n  g e t t i n g  a d e q u a t e  g e r m i n a t i o n  and good e a r l y  g rowth  when c o r n  i s  
p l a n t e d  i n t o  u n t i l l e d  s u b  c l o v e r  sod .  G e r m i n a t i o n  and e a r l y  growth of t h e  
J o h n s o n g r a s s  weeds was a l so  v e r y  much r e t a r d e d  i n d i c a t i n g  t h a t  p l a n t i n g  
n o - t i l l  i n  s u b  c l o v e r  may b e  b e n e f i c i a l  i n  weed c o n t r o l  i n  t h e  a b s e n c e  of 
h e r b i c i d e  a p p l i c a t i o n .  T h e r e  a p p e a r s  t o  be  a need for more b a s i c  r e s e a r c h  
i n t o  p o s s i b l e  a l l e o p a t h i c  i n t e r a c t i o n s  be tween v a r i o u s  c o v e r  c r o p s  and c r o p s  
and weeds when used  i n  no t i l l  p l a n t i n g .  




