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A s i g n i f i c a n t  po r t ion  o f  t he  N requi red  by corn can be suppl ied  by 
legume cover crops. Based on N f e r t i l i z e r  equ iva len t s  i n  pounds per  acre, 
the  following estimates of N inpu t  t o  corn from legume cover  crops have been 
reported:  100 from a mixed cover of h a i r y  ve tch  and sp r ing  o a t s  (Mitchell 
and Teel, 1977), 120 t o  180 from h a i r y  ve tch  (Flannery, 1982), and 80 t o  90 
from ha i ry  ve tch  (Ebelhar  e t  al . ,  1984). Frye e t  al. ,  (1985) have shown 
t h a t  h a i r y  ve tch  cover  r e s u l t e d  i n  t h e  highest g r a i n  y i e ld s  and economic 
r e t u r n s  compared t o  cover  t r ea tmen t s  o f  rye  o r  corn  r e s idue  only; a l l  were 
i n  combination w i t h  90 l b  N/acre. Thus, legume cover c rops  can be 
considered a v i a b l e  s u b s t i t u t e  f o r  a po r t ion  of the  fe r t i l i ze r  N needs of 
corn. I n  o rde r  t o  take f u l l  advantage o f  t h e  legume N and t o  m a k e  jud ic ious
N f e r t i l i z e r  recommendations i n  terms of rates and time o f  app l i ca t ion ,  more 
information on the  behavior  o f  t h i s  system is needed. Therefore, t h e  
o b j e c t i v e  t h i s  s tudy was t o  determine the  p a t t e r n  of uptake and recovery
of N from N-labeled legume and non-legume cover crop r e s idues  under 
n o- t i l l  and conventional  t i l l  management. 

MATERIALS AND METHODS 

A f i e l d  experiment was i n i t i a t e d  i n  t h e  sp r ing  of 1984 wi th in  a 
long-term n o- t i l l  corn experiment t h a t  has been i n  progress  s ince  1977. A 
thorough d e s c r i p t i o n  of t h e  e s t a b l i s h e d  experiment was given by Ebelhar e t  
al . 	 (1984). I n  1984, a t i l lage v a r i a b l e  was incorporated i n t o  t h e  long-term
study by plowing half o f  each p l o t ,  r e s u l t i n g  i n  tillage t rea tments  of 
n o- t i l l  and conventional  till. 
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Microplots (2x3 m )  were e s t a b l i s h e d  on p l o t s  w i t h  cover  t r e a t m e n t s  of  
corn residue,  rye, and ha i ry  vetch,  a l l  w i t h  0 N fer t i l izer .  rye  
and ha i ry  v etch were removed from t h e  microplots  and replaced w i t h  t h e  same 
amounts of 1 5 N- labe led  r e s idues  (Table 1 ). 

Whole corn p l an t  samples were taken by randomly c u t t i n g  3 p l a n t s  wi th in  
t h e  microplot at day 42, 77, and 126 after planting. The plants were dried 
at  65 oC, weighed, ground, and analyzed f o r  t o t a l  N. Percent  1 5  N i n  each 
sample was determined w i t h  a mass spectrometer ,  and by the  use  of 
appropr ia te  formulas t h e  recovery of N from t h e  labeled  r e s idues  was 
determined. 

Table 1. D r y  matter quan t i ty  of labeled  res idues  added and N content .  

Cover Crop Quant i ty  N Content 

lb/acre lb/acre 

Hairy ve tch  3030 110 

Rye 1360 23 

RESULTS AND DISCUSSION 

The quan t i ty  o f  N removed by corn was dependent on the  cover t reatment  
and t i l lage (Fig. 1) .  Plowing t h e  s o i l  r e su l t ed  i n  greater N uptake 
(accumulation) for a l l  cover t reatments .  T h i s  sugges ts  tha t  mine ra l i za t ion  
of the r e s idues  and/or s o i l  o rganic  N was greater when t h e  s o i l  was plowed. 

An estimate of t h e  d i f f e r e n t i a l  quan t i ty  of N accumulated by corn w i th  
a ha i ry  vetch cover over  a cover of corn res idue  f o r  both t i l lage t rea tments  
is shown i n  Fig. 2. It is apparent  t h a t  there is an a d d i t i o n a l  quan t i t y  of 
N i n  t h e  h a i r y  ve tch  system which can be a t t r i b u t e d  t o  i ts  capaci ty  t o  
b io log ica l ly  f i x  atmospheric N2. T h i s  a d d i t i o n a l  N isreleased from both 
t h e  h a i r y  ve tch  r e s idue  and t h e  s o i l  which, over  time, has reached a greater 
equil ibr ium s o i l  N content .  A t  harves t ,  the  apparent  con t r ibu t ion  of N from 
ha i ry  vetch t o  corn was 70 and 50 lb/acre f o r  convent ional  till and n o - t i l l ,  
r espec t ive ly .  

Grain y i e l d s  are presented i n  Table 2. Plowing t h e  s o i l  r e su l t ed  i n  
greater y i e l d s  f o r  t h e  corn r e s idue  and rye cover t rea tments ,  while  w i t h  
ha i ry  ve tch  there was no s i g n i f i c a n t  d i f f e rence  between tillage treatments .  
The r a t i o  of y i e l d  over  t o t a l  N removed f o r  a l l  t rea tments  was near  one, 
except f o r  plowed hai ry  vetch,  which w a s  less than  one (Table 2). T h i s  
impl ies  less e f f i c i e n c y  of t h e  greater quan t i ty  of N accumulated i n  t h e  
plowed ha i ry  ve tch  system compared t o  t h e  o the r  t reatments .  This  is 
probably due t o  low a v a i l a b l e  s o i l  moisture i n  1904 l i m i t i n g u t i l i z a t i o n  of 
t h i s  N. Ratios  near  one i n d i c a t e  an average u t i l i z a t i o n  of N, but  r a t i o s  
less than  one suggest t h a t  something o t h e r  than  N was l i m i t i n g .  An 
i n d i c a t i o n  of increased  product iv i ty  when h a i r y  ve tch  is used as a cover 
crop can be seen when one takes t h e  r a t i o  of y i e l d  w i t h  h a i r y  vetch cover 
f o r  each t i l lage treatment  over  t h e  corresponding t i l lage  t rea tment  of corn 
r e s idue  cover. Rat ios  of 1.36 and 1.92, r e s u l t e d  f o r  conventional  till 
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hairy vetch/corn r e s idue  and n o- t i l l  h a i r y  vetch/corn res idue ,  respec t ive ly .  
Thus, by t h e  use  of a h a i r y  ve tch  cover crop, g r a i n  y i e l d  was 36 and 92% 
greater t h a n  corn r e s idue  a lone  for conventional  till and n o - t i l l ,  
r e spec t ive1y. 

Table 2. 	 Effect of t i l lage and cover t rea tment  on g r a i n  y i e l d  and 
y i e l d / l b  N removed. 

~ - -
Cover Treatment T i11age Grain Removed 
-I____--_ _-

Hairy vetch  

Corn r e s idue  

Corn r e s idue  

0.76 
NT 102 a 0.99 

CT 81 b 1.10 

CT 80 b 1.10 
NT 53 0.96 

NT 52 c 0.99 
-_I--

Adjusted t o  15.5% moisture. 
+ CT = conventional  till; NT = n o- t i l l .  

Means followed by t h e  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 h e  5% l e v e l  of p r o b a b i l i t y  based on LSD. 

By employing labeled  r e s idues  we were able t o  estimate t h e  recovery of 
N by corn, from t h e  residues (Table 3 ) .  It is apparent  tha t  turn ing  under 
t h e  r e s idue  by plowing r e s u l t e d  i n  a greater quan t i ty  of N recovered. 
Mixing the  s o i l  wi th  the  r e s idue  r e s u l t e d  i n  a more intimate contac t  between 
residue and s o i l ,  thereby inc reas ing  t h e  quan t i ty  of r e s idue  decomposed.
Although i n  t h e  n o- t i l l  system less of t h e  r e s idue  i s  l i k e l y  t o  decompose, 
t h e  remaining r e s idue  on t h e  s o i l  s u r f a c e  p r o t e c t s  the  s o i l  from eros ion .  

Table 3. Tota l  recovery o f  cover  crop N by corn as inf luenced by tillage. 

Cover Crop Tillage Tota l  N Recovered 

Hairy ve tch  


Hairy vetch  


a+ 

CT 26 b 

NT 18 c 

NT c 

4CT = conventional till; NT = n o- t i l l .  
+ Means followed by the  same le t te r  are no 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  of p r o b a b i l i t y  based on LSD. 

4 
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Fig. 1. 	 Nitrogen uptake by corn as influenced by cover treatments of corn 
residue (CR), rye (R), and hairy vetch (W),and conventional till 
(CT)  and no-till (NT) management. 
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Fig. 2. 	 Nitrogen uptake by corn planted into hairy vetch (HV) residue, in 

excess of N accumulated by corn planted into corn residue (CR), 
as influenced by conventional till (CT) and no-till (NT) management. 
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SUMMARY 


Turning t h e  res idues  under by plowing resu l t ed  i n  a g r e a t e r  quan t i ty  of 
N accumulated by corn compared t o  no- t i l l .  As measured by the  use  o f  
1 5N-labeled  res idues ,  more res idue  N was recovered by t h e  conventionally 
grown corn. These effects are the  r e s u l t  of a more enhanced minera l iza t ion  
of N from the  res idue  and s o i l  organic matter w i t h  conventional till. 
Although N removal and recovery of h a i r y  vetch res idue  N were greater w i t h  
conventional till, N e f f i c i e n c y  by n o- t i l l  corn was g r e a t e r  due t o  more 
a v a i l a b l e  moisture. Also w i t h  the  n o- t i l l  system, t h e  res idue  remaining on 
t h e  s o i l  su r face  w i l l  provide protec t ion  agains t  s o i l  erosion. 
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