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Legume cover crops can be used t o  prov ide  t h e  advantages associated 
w i t h  a mulch i n  n o - t i l l  corn  product ion, wh i l e  a l so  supply ing a 
s i g n i f i c a n t  q u a n t i t y  o f  b i o l o g i c a l l y  f i x e d  n i t rogen  (N ) .  I n  Kentucky, it 
was est imated t h a t  a h a i r y  vetch cover crop provided b i o l o g i c a l l y  f i x e d  N 
equ iva len t  t o  approximately 80 t o  90 lb /ac re  o f  f e r t i l i z e r  N i n  a d d i t i o n  
t o  mineral ized s o i l  N (Ebelhar e t  al., 1984). M i t c h e l l  and Teel (1977) 
found g r a i n  y i e l d s  o f  n o - t i l l  corn t h a t  was p lan ted i n t o  a cover crop 
m ix tu re  o f  h a i r y  vetch and sp r ing  oats  t o  be equ iva lent  t o  y i e l d s  obtained 
w i t h  100 lb /ac re  o f  f e r t i l i z e r  N. 

N i t rogen i s  u s u a l l y  t h e  most l i m i t i n g  p l a n t  n u t r i e n t  in corn 
product ion and app l i ca t i ons  o f  l a r g e  q u a n t i t i e s  o f  inorgan ic  N f e r t i l i z e r s  
are requ i red  t o  ob ta in  economical y ie lds .  As t h e  p r i c e  o f  N f e r t i l i z e r s  
increases, it i s  reasonable t o  be l i eve  t h a t  increas ing numbers o f  farmers 
w i l l  use legume cover crops I n  n o - t i l l  corn product ion  t o  supply a p o r t i o n  
of  t h e  N requirement. The ob jec t i ves  o f  t h i s  study were t o  determine t h e  
e f f e c t s  on n o - t i l l  corn o f  1) win te r  annual legume cover crops as 
compared t o  a r y e  cover crop and t o  a w in te r  cover o f  corn s t a l k  res idue 
alone, 2) N f e r t i l i z e r  management f o r  each cover treatment, and 3 )  method 
o f  seeding t h e  cover crop. 

MATERIALS AND METHODS 

Th is  experiment was es tab l ished i n  t h e  f a l l  o f  1979 a t  t h e  West 
Kentucky Research and Education Center a t  Princeton, Kentucky and i s  
s t i l l  be ing conducted. Cover crops o f  h a i r y  ve tch  (Vicia v i l l o s a ) ,  b i g  
f l ower  vetch Vicia grandiflora), and rye (Secale cereale) were p lanted 
i n t o  n o - t i l l  corn  each f a l l .  Two p l a n t i n g  methods were used 
overseeding i n t o  n o - t i l l  corn about mid-September and d r i l l i n g  i n t o  
n o - t i l l  corn  residue about mid-October following harvest  o f  t h e  corn. 
Seeding ra tes  were 35 lb /ac re  f o r  t h e  two vetches and 3 bu/acre f o r  rye. 
The cover crop t reatments were compared t o  a cover o f  corn res idue from 
t h e  previous year. N i t rogen f e r t i l i z e r  a t  r a t e s  o f  0, 45, and 90 lb /ac re  
N as ammonium n i t r a t e  was app l ied  as a s p l i t - p l o t  treatment. The s o i l  was 
a Zanesv i l l e  s i l t  loam, w i t h  s lope ranging from about 1 to 3%. 

I n  l a t e  May each year, corn  was p lan ted i n t o  t h e  standing cover crops 
or  corn  res idue us ing a n o - t i l l  p lanter .  The v a r l e t y  o f  corn was Pioneer 
3184 i n  1980 and Pioneer 3535 i n  1981-1983. When t h e  corn was planted, 
t h e  experimental area was sprayed w i t h  a mix ture  o f  2 p t /acre  o f  paraquat, 
2.5 l b /ac re  o f  Bladex, 2.5 l b /ac re  o f  Lasso and X-77 s u r f a c t a n t  i n  45 
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ga l l ons  water/acre t o  k i l l  t h e  cover crops and prov ide weed c o n t r o l  f o r  
t h e  corn. N f e r t i l i z e r  treatments were surface-appl ied broadcast a t  corn 
p lan t ing .  

Cover crop samples were harvested before t h e  corn was p lanted t o  
determine t h e i r  d r y  mat ter  y i e l d s  and N content. Corn g r a i n  was harvested 
from 25 feet o f  each o f  t h e  two center  rows i n  each p l o t  i n  e a r l y  October. 

RESULTS AND DISCUSSION 

1980 .  Y ie lds  o f  cover crops were no t  a f fec ted  by t h e  method o f  
p lant ing,  b u t  h a i r y  vetch produced approximately 4 and 5 times, 
respect ive ly ,  more d ry  mat ter  than b i g  f lower  vetch and r y e  (Table 1). 

Table 1. Dry mat ter  y i e l d  o f  cover crops a t  corn p l a n t i n g  f o r  1980. 

Cover crop Yield, 
- lb/ac re  

Ha i ry  vetch 1956 a* 
B i g  f lower  vetch 490 b 
Rye 383 b 

* Means fo l lowed by t h e  same l e t t e r  a re  n o t  s i g n i f i c a n t l y  d i f f e r e n t  a t  
t h e  5% l e v e l  o f  p r o b a b i l i t y  based on LSD. 

Corn g r a i n  y i e l d  (Fig. l a )  was s i g n i f i c a n t l y  in f luenced by an 
i n t e r a c t i o n  between cover t reatment  and appl ied N f e r t f l i z e r .  A t  0 and 45 
lb/acre appl fed N, corn y i e l d s  w i t h  hairy vetch were g rea te r  than w f th  a l l  
o the r  cover treatments. Since h a i r y  vetch produced 4 t o  5 t imes greater  
d ry  mat ter  than b i g  f lower  vetch o r  r y e  (Table 1), t h i s  could be 
a t t r i b u t e d  t o  add i t i ona l  N suppl ied and s o i l  water conserved by t h e  mulch. 
Corn y i e l d s  converged a t  90 l b /ac re  f e r t i l i z e r  N f o r  a l l  cover treatments, 
apparent ly as a r e s u l t  o f  s o i l  moisture de f i c iency  l i m i t i n g  corn y i e l d s  t o  
a g rea te r  ex ten t  than a v a i l a b l e  N. The 1980 growing season was a drought 
year. 

1981. Ha i ry  vetch s i g n i f i c a n t l y  ou ty ie lded both b i g  f lower  vetch 
and rye, and r y e  outy ie lded b i g  f lower  vetch (Table 2). P lan t ing  t h e  
cover crops by overseeding was superior t o  d r i l l i n g  i n  terms o f  y f e l d  and 
N content. 

Corn g r a i n  y i e l d s  f o r  1981 are shown i n  Fig. lb,  and as i n  1980 t h e  
response t o  f e r t i l i z e r  N was dependent upon cover treatment. Water was 
n o t  as l i m i t i n g ,  and corn y i e l d  w i t h  b i g  f lower  vetch and h a i r y  vetch 
cover treatments were very s im i la r .  Based on corn y i e l d  w i t h  0 N, both 
vetch cover treatments produced approximately 40 t o  50 bu/acre more g r a i n  
than corn res idue o r  r y e  treatments. Y ie lds  a t  0 f e r t i l i z e r  N w i t h  h a i r y  
vetch and b i g  f l ower  vetch treatments were est imated t o  be comparable t o  
y i e l d s  obtained w i t h  corn res idue a t  r a t e s  o f  70 and 52 l b /ac re  o f  
f e r t i l i z e r  N, respect ive ly .  
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Table 2. 	 Dry matter  y i e l d  and N content  o f  cover crops a t  corn p l a n t i n g  
for  1981. 

Cover Y ie ld  %N N Planting N 
crop content  method Y i e l d  content  

lb/acre lb/acre ---lb/acre---

Ha i ry  vetch 5304 a* 3.7 196 a Overseeded 4691 a 133 a 
B i g  f l ower  vetch 3051 c 4.1 125 b D r i  11ed 3623 b 109 b 
Rye 3981 b 1.0 40 c 

-
* Means w i t h i n columns fo l lowed by t h e  same l e t t e r  are n o t  s i g n i f i c a n t l y  
d i f f e r e n t  a t  t h e  5% l e v e l  o f  p r o b a b i l i t y  based on LSD. 

1982. Overseeded h a i r y  vetch produced g rea te r  y i e l d s  o f  d ry  mat ter  
and produced 50 lb /ac re  more N i n  t h e  above-ground p o r t i o n  when overseeded 
than when d r i l l e d .  P l a n t i n g  method d i d  n o t  s i g n i f i c a n t l y  i n f l u e n c e  
n i t rogen  content  o f  b i g  f lower  vetch o r  r y e  (Table 3). 

Table 3. Dry mat ter  y i e l d  and N content  o f  cover crops, 1982. 

Cover P lan t ing  Yield, %N N 
crop method lb/acre content, 

Ha i ry  vetch Overseeded 2900 a* 3.9 112 a 
D r i l l e d  1608 bc 3.8 6 1  b 

B ig  f l ower  vetch Overseeded 1910 bc 3.5 66 b 
Drilled 1915 b 3.6 70 b 

Rye Overseeded 1363 cd 1.0 13 c 
D r i l l e d  1028 d 1.0 11 c 

* Means w i t h i n  columns fo l lowed by t h e  same l e t t e r  are n o t  s i g n i f i c a n t l y  
d i f f e r e n t  a t  t h e  5% l e v e l  o f  p r o b a b i l i t y  based on LSD. 

Corn g r a i n  y i e l d  i n  1982 responded t o  app l led  N s i m i l a r l y  f o r  a l l  
cover treatments, al though y i e l d  was dependent on cover t reatment  (Fig. 
l c ) .  Th is  suggests t h a t  s o i l  moisture was n o t  l i m i t i n g ,  s ince  t h e  corn 
responded t o  t h e  add i t i ona l  N a v a l l a b l e  from h a i r y  vetch and b i g  f l ower  
vetch, even when 90 lb /ac re  o f  fertilizer N was applied. 

1983. Dry matter  p roduct ion  o f  h a i r y  vetch was s i g n i f i c a n t l y  
g rea te r  than b i g  f l ower  vetch o r  rye, and b i g  f lower  vetch y i e l d  was 
g rea te r  than t h a t  o f  rye. N i t rogen content  o f  t h e  cover crops coinc ided 
w i t h  t h e i r  y i e l d s  (Table 4). 

Unfor tunate ly ,  severe drought cond i t i ons  pe rs i s ted  throughout t h e  
1983 growing season, r e s u l t i n g  i n  extremely low g r a i n  y l e l d s  (Fig. I d ) .  
i t  i s  i n t e r e s t i n g  t o  note t h a t  a t  t h e  0 N rate, corn y i e l d  responded t o  
h a i r y  vetch and b i g  f l ower  vetch treatments, wh l l e  added N produced on ly  a 
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s l i g h t  response with these two cover crops. There was a greater, but  
still small corn y i e l d  response t o  applied N wi th the corn residue and rye 
treatments. This t rend suggested t h a t  both N and s o i l  water were 
l im i t ing ,  but s o i l  water was the  major l i m i t i n g  factor  i n  those 
treatments. 

Table 4. Dry matter y i e l d  and N content o f  cover crops,1983. 

Cover Yield, %N N 
crop 1b/acre content, 

l b/acre 

Hairy vetch 2618 a* 3.4 89 a 
Big flower vetch 1644 3.6 60 bb 

Rye 972 c 1.1 10 c 

* Means w i th in  columns followed by the  same l e t t e r  are not  s i g n i f i c a n t l y  
d i f f e r e n t  a t  t he  5% leve l  o f  p robab l l i t y  based on LSD. 

SUMMARY 

Legume cover crops are capable o f  supplying a por t lon o f  the N 
required by n o- t i l l  corn i n  addi t ion t o  providing the benef i ts  usual ly 
associated with a mulch. I n  some years o f  t h i s  study, overseeding 
resul ted i n  greater y ie lds  o f  cer ta in  cover crops, probably due t o  the 
e a r l i e r  p lant ing dates, al lowing more growth t o  be made p r i o r  t o  the onset 
o f  winter. Years when s o i l  moisture was less l im i t ing ,  the  addi t ional  N 
supplied by legume cover crops was more evident i n  terms o f  corn y ie ld.  
The quantity o f  N po ten t i a l l y  avai lable t o  n o - t i l l  corn from legume cover 
crops was dependent on dry matter y i e l d  and %N o f  the cover crop i n  
question. 

REFERENCES 

Ebelhar, S.A., W.W. Frye, and R.L. Blevins. 1984. N trogen from legume 
cover crops f o r  no- t l l lage corn. Agron. J .  76:51-55. 

Mitchel l ,  W.H., and M.R. Teel. 1977. Winter-annual cover crops f o r  
no- t i l l age  corn production. Agron. J .  69:569-573. 

30 




1980
a 

-Hairy v e t c h  
f lower  v e t c h  

401---Corn 
---Rye 

150 

120 

60 

- 90 

W 

30 

0 

45 90 
NITROGEN, Ib/acre 

1982 C 
Hairv v e t c h  

s t u b b l e  
,,Big f lower  v e t c h  

1982C--Hairv v e t c h  
- - B i g  f lower  v e t c h-- s t u b b l e- ---Rye 

0 45 90 
NITROGEN , I b/acre 

b 
v e t c h  1981 

f lower  v e t c h120 r 

U

3 
-

-
0 45 90 

NITROGEN, Ib/acre 

1983-Hairy v e t c h  
Big f l ower  v e t c h  

---Corn s t u b b l e  

---Rye 

0 45 90 
NITROGEN, lb/acre 

F i g .  l a  - d .  E f f e c t  of  cover  t rea tment  and a p p l i e d  n i t r o g e n  f e r t i l i z e r  on 
corn g r a i n  y i e l d s :  1980 - 1953.  

31 




