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ABSTRACT 

N i t r o g e n  ( N )  f e r t i l i z e r  c o n t i n u e s  t o  b e  a n  e x p e n s i v e  b u t  

n e c e s s a r y  p a r t  o f  g r a i n  so rghum a n d  c o r n  p r o d u c t i o n .  R e c e n t  

r e s e a r c h  h a s  shown t h a t  w i n t e r  l e g u m e s  c o u l d  p r o v i d e  m o s t  i f  

n o t  a l l  n i t r o g e n  r e q u i r e d  f o r  t h e s e  g r a i n  c r o p s  p r o d u c e d  no-

t i l l a g e .  The p u r p o s e  o f  t h e  n o - t i l l a g e  g r a i n  sorghum a n d  c o r n  

d e m o n s t r a t i o n / f a r m  t r i a l  was t o  s h a i m a n a g e m e n t  r e q u i r e d  a n d  

g r a i n  y i e l d  r e s u l t s  u s i n g  a d a p t e d  l e g u m e s  t o  p r o v i d e  N .  G r a i n  

sorghum d e m o n s t r a t i o n  was c o n d u c t e d  on a n  Fuquay loamy s a n d  

s o i l  a t  t h e  c o u n t y  h i g h  s c h o o l .  ' V a n t a g e ' ,  'Nova 11', 'Cahaba  

W h i t e ' ,  a n d  ' V a n g u a r d '  v e t c h  a n d  ' F l o r i d a  3 0 1 '  w h e a t  p l o t s  were 

e s t a b l i s h e d  November 1 9 8 1 .  ' F u n k s  522 D R '  sorghum was n o - t i l l e d  

i n t o  t h e s e  p l o t s  J u n e  1 9 8 2 .  N r a t e s  o f  9 p o u n d s  p e r  a c r e  were 

u s e d  on v e t c h  p l o t s  a n d  8 9  p o u n d s  p e r  a c r e  on t h e  w h e a t  p l o t .  

A c o r n  d e m o n s t r a t i o n  w a s  c o n d u c t e d  on a n  A l a g a  loamy s a n d .  

' V a n t a g e '  v e t c h  a n d  ' T i b b e e '  c r i m s o n  c l o v e r  p l o t s  were e s t a b l i s h e d  

November 1 9 8 2 .  ' N o r t h r u p  King  PX 9 5 '  a n d  "RingAround 1 1 0 2 '  c o r n  

was n o - t i l l  p l a n t e d  i n t o  t h e  l egume m u l c h e s  a n d  c o r n  s t u b b l e  

March 1 9 8 3 .  N r a t e s  of 1 0 4  a n d  219 p o u n d s  per  a c r e  w e r e  u s e d  on 

p l o t s .  

On t h e  so rghum d e m o n s t r a t i o n ,  h i g h e s t  g r a i n  y i e l d s  were 

o b t a i n e d  b y  a p p l y i n g  8 9  p o u n d s  N p e r  ac re  on t h e  w h e a t  s t u b b l e  

p l o t  ( 6 2  lb/A). G r a i n  y i e l d s  f r o m  v e t c h  p l o t s  r a n g e d  f r o m  58 bu/A 

f o r  'Nova II' t o  1 8  bu/A f o r  ' V a n g u a r d ' .  'Nova II '  p r o b a b l y  w a s  

t h e  o n l y  c o s t  e f f e c t i v e  v e t c h  v a r i e t y .  

On t h e  c o r n  d e m o n s t r a t i o n ,  h i g h e s t  g r a i n  y i e l d s  w e r e  o b t a i n e d  

on c o r n  s t u b b l e  w i t h  219 p o u n d s  N p e r  a c r e  ( 1 5 2  bu/A)  w i t h  N o r t h r u p  

K i n g  PX95. Y i e l d s  w e r e  d e p r e s s e d  on b o t h  v e t c h  ( 1 0 3  bu/A) a n d  

c r i m s o n  c l o v e r  ( 1 2 4  bu/A)  a t  t h e  same N f e r t i l i z e r  r a t e  i n  s p i t e  
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of an e s t i m a t e d  8 4  pounds and 1 3 3  pounds N f i x e d  p e r  a c r e  by 

v e t c h  and cr imson c l o v e r ,  r e s p e c t i v e l y .  Y i e l d s  were dep re s sed  

from c o m p e t i t i o n  o f  legume mulch regrowth a f t e r  paraquat  

a p p l i c a t i o n s .  
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I N T R O D U C T I O N  

W i n t e r  l egume m u l c h e s  h a v e  b e e n  s t u d i e d  f o r  t h e i r  v a l u e  a s  

n i t r o g e n  s o u r c e s  i n  n o - t i l l  sorghum ( T o u c h t o n  e t  a1  1 9 8 2 )  a n d  

c o r n  ( W r i g h t  a n d  S t a n l e y ,  1 9 8 2 ) .  Use o f  e a r l y  m a t u r i n g  w i n t e r  

l egume m u l c h e s  r e s u l t e d  i n  g r a i n  y i e l d s  d e m o n s t r a t i n g  l e g u m e s  

c o u l d  p r o v i d e  m o s t ,  i f  n o t  t h e  e n t i r e  n i t r o g e n  n e e d s  o f  sorghum 

a n d  c o r n  g r a i n  c r o p s .  

I n  N o r t h  F l o r i d a ,  W r i g h t  a n d  S t a n l e y  ( 1 9 8 2 )  r e p o r t e d  h i g h e r  

y i e l d s  f o r  c o r n  p l a n t e d  i n t o  ' T i b b e e '  c r i m s o n  c l o v e r  mulch .  V e t c h  

h a s  a l s o  b e e n  u s e d  a s  a mulch  f o r  n o - t i l l  c o r n  a s  f a r  n o r t h  a s  

N o r t h  C a r o l i n a  (Hudson ,  1 9 8 2 ) .  Nova 11, Cahaba W h i t e ,  V a n t a g e ,  

a n d  V a n g u a r d  were f o u r  new n e m a t o d e  r e s i s t a n t  v a r i e t i e s  r e l e a s e d  

by Auburn w h i c h  l o o k e d  p r o m i s i n g  ( D o n e l l y  1 9 8 2 ) .  

T h e r e  was a n e e d  t o  make g r a i n  p r o d u c e r s  i n  a n o r t h  F l o r i d a  

c o u n t y  a w a r e  a n d  f a m i l i a r  w i t h  u s i n g  w i n t e r  l e g u m e s  a s  n i t r o g e n  

s o u r c e s  f o r  g r a i n  sorghum a n d  c o r n  n o - t i l l a g e  p r o d u c t i o n .  

The p u r p o s e  o f  t h e  n o - t i l l a g e  sorghum a n d  c o r n  d e m o n s t r a t i o n s /  

f a r m  t r i a l  w a s  t o  show t h e  management r e q u i r e d  a n d  g r a i n  y i e l d  

r e s u l t i n g  f r o m  u s i n g  a d a p t e d  l e g u m e s  t o  p r o v i d e  N t o  g r a i n  sorghum 

a n d  c o r n  c r o p s .  
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MATERIALS A N D  METHODS 

D e m o n s t r a t i o n  I :  

A d e m o n s t r a t i o n  o f  sorghum n o - t i l l e d  i n t o  s t u b b l e  o f  f o u r  

v e t c h  v a r i e t i e s  a n d  o n e  w h e a t  v a r i e t y  was c o n d u c t e d  d u r i n g  t h e  

1 9 8 1  t h r o u g h  1 9 8 2  g r o w i n g  s e a s o n s  a t  t h e  Madison  C o u n t y  High 

S c h o o l  FFA d e m o n s t r a t i o n  a r e a  t o  i n s u r e  h i g h  v i s i b i l i t y .  The 

s i t e  i s  a t  t h e  e n t r a n c e  o f  t h e  s c h o o l .  

The s o i l  was o r i g i n a l l y  a Fuguay loamy s a n d  ( A r e n i c  P l i n t h i c  

P a l e u d u l t ) .  S o i l  pH was  6 . 9 .  S o i l  t e s t  r e c o m m e n d a t i o n  w a s  t o  

a p p l y  30 p o u n d s  p h o s p h o r u s  a n d  1 6 0  p o u n d s  p o t a s h  p e r  a c r e .  F i v e  

h u n d r e d  p o u n d s  o f  a 0- 10- 30  a n a l y s i s  f e r t i l i z e r  were a p p l i e d  a n d  

h a r r o w e d  i n  November ,  1 9 8 1 .  

V a n t a g e ,  Nova 11, Cahaba  W h i t e  a n d  Vangaurd  v e t c h  v a r i e t i e s  

were  i n o c u l a t e d  w i t h  r h y z o b i a  a n d  p l a n t e d  a t  t h e  r a t e  o f  20 p o u n d s  

s e e d  p e r  a c r e  November ,  1 9 8 1 .  F l o r i d a  301 w h e a t  w a s  p l a n t e d  

December ,  1 9 8 1  a t  t h e  r a t e  o f  90 p o u n d s  s e e d  p e r  a c r e .  A l l  

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

year. Wheat h a d  a l s o  m a t u r e d  by J u n e ,  1 9 8 2 .  

“ F u n k s  522 D R ’  so rghum w a s  n o - t i l l e d  i n t o  v e t c h  a n d  w h e a t  

s t u b b l e  a t  9 p o u n d s  s e e d  p e r  a c r e  r a t e  J u n e ,  1 9 8 2 .  C o n c e p t  

t r e a t e d  s e e d  was u s e d  s o  m e t a l a c h l o r  a n d  p a r a q u a t  was  b r o a d c a s t  

a f t e r  p l a n t i n g  a t  t h e  r a t e  o f  1 . 5  a n d  0 . 5  p o u n d s  active i n g r e d i e n t .  

per  a c r e ,  r e s p e c t i v e l y .  

Sorghum was s i d e - d r e s s e d  w i t h  a 3- 9- 18 a n a l y s i s  f e r t i l i z e r  a t  

t h e  r a t e  o f  300 p o u n d s  p e r  a c r e  J u l y ,  1 9 8 2 .  Sorghum n o - t i l l e d  

i n t o  w h e a t  s t u b b l e  r e c e i v e d  a n  a d d i t i o n a l  80  p o u n d s  n i t r o g e n  p e r  a c r e .  

S e p t e m b e r ,  1 9 8 2  so rghum p l o t s  w e r e  h a n d  h a r v e s t e d .  Two a c r e s  

2 . 7 5  f e e t  w i d e  by 2 7 . 5  f e e t  l o n g  w e r e  h a r v e s t e d  p e r  p l o t .  G r a i n  

h e a d s  w e r e  t h r e s h e d  w i t h  a s t a t i o n a r y  t h r e s h e r .  The g r a i n  y i e l d  

w e i g h e d  a n d  p e r c e n t  m o i s t u r e  r e c o r d e d .  Y i e l d s  w e r e  c o r r e c t e d  t o  

1 5 . 5 %  m o i s t u r e .  

D e m o n s t r a t i o n  II: 

A f a r m e r / c o o p e r a t o r  was s e l e c t e d  i n  a n  a r e a  o f  i n t e n s i v e  

i r r i g a t e d  c o r n  p r o d u c t i o n  t o  c o n d u c t  a d e m o n s t r a t i o n  o f  c o r n  

n o - t i l l e d  i n t o  v e t c h  a n d  c r i m s o n  c l o v e r  mulch  d u r i n g  t h e  1 9 8 2- 8 3  

g r o w i n g  s e a s o n .  The f a r m e r  h a d  a c e n t e r  p i v o t  i r r i g a t i o n  s y s t e m  

t o  i n s u r e  a d e q u a t e  w a t e r  t o  t h e  c r o p  a n d  a p a v e d  road b o r d e r e d  o n e  

s i d e  o f  t h e  f i e l d  w h i c h  i n s u r e d  h i g h  v i s i b i l i t y .  The s o i l  was 
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i d e n t i f i e d  a s  a n  A l a g a  l o a m y  s a n d  s o i l  ( t h e r m i c  q u a r t z i p s a m m e n t )  . 
The s o i l  pH a v e r a g e  6 . 6 .  S o i l  t e s t s  r ecommended  a p p l y i n g  210 

p o u n d s  n i t r o g e n ,  3 5  p o u n d s  p h o s p h o r u s  a n d  7 0  p o u n d s  p o t a s h  p e r  

a c r e .  

November  1 9 8 2 ,  V a n t a g e  v e t c h  a n d  T i b b e e  c r i m s o n  c l o v e r  were  

i n o c u l a t e d  w i t h  r h y z o b i a  a n d  d r i l l e d  a t  t h e  r a t e  o f  20 p o u n d s  

s e e d  p e r  a c r e  i n t o  c o r n  s t u b b l e  t h a t  h a d  b e e n  h a r r o w e d .  P l o t  

s i z e  w a s  2 . 1 2  a c r e s  f o r  e a c h  v a r i e t y .  N o  f e r t i l i z e r  w a s  a p p l i e d  

t o  t h e  v e t c h  a n d  c r i m s o n  c l o v e r  p l o t s  d u r i n g  t h e  w i n t e r  g r o w i n g  

s e a s o n .  

March  1 9 8 3 ,  'Northrup K i n g  PX 9 5 '  arid ' R i n g  A r o u n d  1 1 0 2 '  c o r n  

w a s  n o - t i l l  p l a n t e d  i n  f o u r  r o w  r e p l i c a t i o n s  o v e r  t h e  l e g u m e  m u l c h e s  

a n d  t h e  r e m a i n d e r  o f  t h e  f i e l d  ( w h i c h  w a s  i n  c o r n  s t u b b l e ) .  

An a t t e m p t  a t  k i l l i n g  t h e  l e g u m e  m u l c h  w a s  made  b y  b r o a d c a s t i n g  

p a r a q u a t  a t  t h e  r a t e  o f  0 . 5  p o u n d s  a c t i v e  i n g r e d i e n t  p e r  a c r e  

a f t e r  p l a n t i n g .  An a r e a  6 . 5  f e e t  b y  6 . 5  f e e t  o f  p a r a q u a t  k i l l e d  

m u l c h  w a s  h a r v e s t e d ,  o v e r d r i e d ,  w e i g h e d  a n d  a n a l y z e d  f o r  p e r c e n t  

n i t r o g e n  at the s t a t e  l a b o r a t o r y  t o  e s t i m a t e  a m o u n t  n i t r o g e n  

p r o v i d e d  b y  c r i m s o n  c l o v e r  a n d  v e t c h  m u l c h e s .  F e r t i l i z e r  w a s  

a p p l i e d  a t  t h e  r a t e  o f  54 p o u n d s  n i t r o g e n ,  2 4  p o u n d s  p h o s p h o r u s  a n d  

1 0 2  p o u n d s  p o t a s h  p e r  a c r e  o v e r  t h e  e n t i r e  f i e l d .  A t r a z i n e  p l u s  

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

a n d  o n e  g a l l o n  8 0 / 2 0  c r o p  oil  pe r  a c r e  o v e r  t h e  e n t i r e  f i e l d  f o r  

weed  a n d  l e g u m e  c o v e r  c r o p  c o n t r o l  A p r i l  1 9 8 3 .  The  s a m e  m o n t h  

1 1 5  p o u n d s  n i t r o g e n  w a s  a p p l i e d  t o  t h e  f i e l d  e x c e p t  t h e  l e g u m e  

p l o t s .  A fina1 application o f  50  p o u n d s  n i t r o g e n  w a s  made  i n  May 

o v e r  t h e  e n t i r e  f i e l d  i n c l u d i n g  t h e  l e g u m e  m u l c h  p l o t s .  

P l o t s  1 2  f e e t  w i d e  b y  1 1 9 0  f e e t  l o n g  o f  t h e  t w o  c o r n  v a r i e t i e s  

p l a n t e d  i n t o  c o r n  s t u b b l e ,  v e t c h  m u l c h  a n d  c r i m s o n  c l o v e r  w e r e  

h a r v e s t e d  i n  A u g u s t  w i t h  a c o m b i n e .  G r a i n  w e i g h t  a n d  m o i s t u r e  

w e r e  r e c o r d e d .  Y i e l d s  were c o r r e c t e d  t o  1 5 . 5 %  m o i s t u r e .  
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R E S U L T S  A N D  D I S C U S S I O N  

Grain Sorghum D e m o n s t r a t i o n .  V a n g u a r d  v e t c h  g r o w t h  d i d  n o t  

l o o k  p r o m i s i n g .  A s  s h o w n  i n  s o r g h u m  g r a i n  y i e l d s  i n  T a b l e  1, 

V a n g u a r d  v e t c h  w a s  p r o b a b l y  n o t  w e l l  a d a p t e d .  S o r g h u m  p l a n t e d  

i n t o  N o v a  II v e t c h  m u l c h  y i e l d e d  t h e  m o s t  g r a i n  o f  a l l  f o u r  

v e t c h  v a r i e t i e s  ( 5 8  b u / A ) .  T h i s  w a s  o n l y  f o u r  b u s h e l s  l e s s  

g r a i n  t h a n  s o r g h u m  r e c e i v i n g  a n  a d d i t i o n a l  80  p o u n d s  N p e r  

a c r e  ( 6 2  b u / A ) .  I t  c o s t  $ 2 2 . 4 0  l e s s  p e r  a c r e  t o  p r o d u c e  

s o r g h u m  p l a n t e d  i n t o  N o v a  II m u l c h  t h a n  u s i n g  a n  a d d i t i o n a l  

80  p o u n d s  N o n  s o r g h u m  p l a n t e d  i n t o  w h e a t  m u l c h .  S o r g h u m  

p l a n t e d  i n t o  Nova II m u l c h  w a s  t h e  m o s t  c o s t  effective o f  

t h e  m u l c h e s .  S o r g h u m  p l a n t e d  i n t o  V a n t a g e  a n d  V a n g u a r d  v e t c h  

m u l c h e s  y i e l d e d  1 6  a n d  1 4  b u s h e s  l e s s  p e r  a c r e  t h a n  s o r g h u m  

w h i c h  r e c e i v e d  a n  a d d i t i o n a l  8 0  p o u n d s  N p e r  a c r e .  A t  1 9 8 2  

s o r g h u m  g r a i n  p r i c e s  o f  $ 1 . 8 0  t o  $ 2 . 0 0  p e r  bushel, i t  w o u l d  

h a v e  b e e n  c o s t  e f f e c t i v e  t o  h a v e  a p p l i e d  a d d i t i o n a l  N t o  

i n c r e a s e  y i e l d s  o f  s o r g h u m  p l a n t e d  i n t o  V a n t a g e  a n d  V a n g u a r d  

v e t c h  m u l c h e s .  

C o r n  Demonstration. S p r i n g  1 9 8 3  w a s  u n u s u a l l y  c o o l  a n d  we t .  

P a r a q u a t  d i d  n o t  e f f e c t i v e l y  k i l l  t h e  v e t c h  a n d  c l o v e r  p l o t s .  

C o r n  s e e d l i n g s  were s h a d e d  b y  v i g o r o u s  l e g u m e  r e g r o w t h  i n  

s p i t e  of a n  a p p l i c a t i o n  o f  a t r a z i n e .  T h i s  w a s  r e f l e c t e d  i n  

l o w e r  c o r n  g r a i n  y i e l d s  o f  N o r t h r u p  K i n g  P X 9 5  c o r n  p l a n t e d  

i n t o  v e t c h  a n d  c r i m s o n  c l o v e r  m u l c h e s ,  c o m p a r e d  t o  t h e  p l a n t 

i n g  i n t o  c o r n  s t u b b l e  a t  t h e  2 1 9  p o u n d  N f e r t i l i z e r  r a t e  

( S e e  T a b l e  2 ) .  T h i s  w a s  i n  s p i t e  o f  t h e  h i g h  a m o u n t s  o f  N 

m e a s u r e d  i n  t h e  v e t c h  a n d  c l o v e r  m u l c h e s .  ( S e e  T a b l e  3 ) .  

E v i d e n c e  of s t a n d  l o s s ,  c o r n  s m u t  i n f e c t i o n  a n d  a t r a z i n e  
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injury of corn plants were also more pronounced in the legume 

mulch plots than in the rest o f  the field. In this trial, 

corn grain yields were apparently depressed by competition 

from the legume mulches rather than from a lack of N. 

The results of these demonstrations showed that research 

using adapted cool season legumes as a nitrogen source for 

sorghum and corn grain crops is applicable to the North Florida 

area provided the legume mulch is killed before the grain 

crop emerges. Possibly more research needs to be done in this 

area before planting corn into legume mulches becomes a reli

able cropping practice. Another area o f  research may be the 

reliability of using reseeding legumes in a multi-cropping 

system with grain sorghum o r  perhaps summer annual grass 

forages. One o f  the major problems using winter legumes 

as a N source is the cost of legume establishment. The cost 

of establishing the legume is about the cost o f  the N produced. 

By allowing reseeding legumes to mature and reseed each year 

before planting the summer annual crop, this cost can be 

reduced. Such a multicropping scheme has already been shown 

to be reliable over a three year period with grain sorghum 

production. (Touchton et al. 1 9 8 2 ) .  

Finally the results of these demonstrations showed 


producers in their own county new research that could help 


reduce production costs, energy costs, and soil erosion. 


Management of legumes as well as the grain crops were demon


strated through an annual farm tour, newsletters, radio 


programs, newspaper articles, small plot demonstrations at 


the county high school entrance, and on farm trial signs 
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- - - - - - - - - - - - - - - - - - -  
t o  m a x i m i z e  v i s i b i l i t y  a n d  a d o p t i o n  o f  n o - t i l l  p r a c t i c e s .  

We w o u l d  L i k e  t o  t h a n  Ed J o w e r s ,  M a d i s o n  C o u n t y  E x t e n s i o n  

D i r e c t o r  f o r  a i d  i n  p l a n t i n g  a n d  h a r v e s t i n g  p l o t s .  A l s o ,  B e r n  

S m i t h ,  S o i l  C o n s e r v a t i o n i s t ,  a n d  Andrew W i l l i a m s ,  S o i l  

T e c h n i c i a n ,  who p r o v i d e d  h e l p  i n  s o i l  c l a s s i f i c a t i o n .  E r n e s t  

W a s h i n g t o n ,  Gene  S t o k e s ,  FFA A d v i s o r s ,  h e l p e d  m a k e  t h e  v e t c h  

s m a l l  p l o t s  a s u c c e s s  a t  t h e  c o u n t y  h i g h  s c h o o l .  A r c h i e  D a v i s ,  

f a r m e r ,  made  t h e  f a r m  t r i a l  p o s s i b l e .  
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-- 

T A B L E  I. 	 G r a i n  y i e l d  of s o r g h u m  as affccted by a p p l i e d  


n i t r o g e n  a n d  c o v e r  c r o p .  


C o v e r  C r o p  A p p l i e d  N ,  lbs./A 

9 8 9  

V e t c h :  


V a n t a g e 


N o v a  I I  

C a h a b a  W h i t e  


V a n  u a r d 

Whca t : 

F l o r i d a  3 0 1  

G r a i n  Y i e l d  


4 6 *  

58 


4 8  

1 8  

_ _  

b u / A  


_ _  

_ _  

_ _  

62 


* Means of two s a m p l e d  a r e a s  p e r  c o v e r  c r o p .  
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T A B L E  3 . 	 E s t i m a t e d  n i t r o g e n  fixed b y  v e t c h  a n d  c r i m s o n  c l o v e r  

c o v e r  p l o t s .  

C o v e r  C r o p  N i t r o g e n  F i x e d  

/ Al b s .  

V e t c h  8 4  

C r i m s o n  C l o v e r  1 3 3  
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