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Experiments were conducted i n  sou thern  I l l i n o i s  from 1984-1986 t o  evalu-  
a t e  t h e  placement e f f i c i e n c y  of s e v e r a l  N f e r t i l i z e r s  used i n  n o - t i l l  co rn  
p roduc t ion .  Such i n f o r m a t i o n  h a s  become of meaningful  importance a s  p roducers  
s t r i v e  t o  o b t a i n  t h e  g r e a t e s t  p o s s i b l e  r e t u r n s  from t h e i r  N f e r t i l i z e r  i n v e s t -  
ment and t o  o b t a i n  y i e l d s  and a  l e v e l  of p r o f i t a b i l i t y  e q u a l  t o  t h a t  of more 
c o n v e n t i o n a l l y  produced c o r n .  Also,  i n  t h e  n e a r  f u t u r e ,  n o - t i l l a g e  w i l l  
become an  important  t o o l  f o r  many farmers  i n  s o u t h e r n  I l l i n o i s  who wish t o  
c o n t i n u e  t o  produce c o r n  on l a n d s  t h a t  a r e  o t h e r w i s e  t o o  e r o s i v e  t o  meet man- 
d a t e d  s o i l  l o s s  c r i t e r i a .  Thus,  an  unders tand ing  of t h e  b e s t  N management 
under  n o - t i l l  w i l l  have enhanced importance.  

Ni t rogen l o s s e s ,  mainly  ammonia v o l a t i l i z a t i o n ,  d e n i t r i f i c a t i o n ,  and 
l e a c h i n g ,  r e p r e s e n t  t h e  g r e a t e s t  d e t e r r e n t  t o  t h e  achievement of h igh  N use  
e f f i c i e n c y  by n o - t i l l  c o r n .  Urea and u rea -con ta in ing  f e r t i l i z e r s  s u f f e r  from 
a  g r e a t e r  number of pathways f o r  l o s s ,  n o t a b l y  ammonia v o l a t i l i z a t i o n ,  t h a n  
any of t h e  o t h e r  N s o u r c e s .  However, t h e i r  widespread a v a i l a b i l i t y  i n  t h e  
f e r t i l i z e r  t r a d e  and c o m p e t i t i v e  p r i c e  make them a n  a t t r a c t i v e  f e r t i l i z e r  of 
cho ice .  

D i f f e r i n g  p a t t e r n s  o f  c o r n  y i e l d  response were  o b t a i n e d  a l l  3 y e a r s  i n  
which placement methods f o r  t h r e e  N s o u r c e s  were e v a l u a t e d  (Tables  1, 2 ,  and 
3 ) .  Complex i n t e r a c t i o n s  of t h e  a p p l i e d  f e r t i l i z e r s ,  and t h e i r  methods of 
p lacement ,  w i t h  r a i n f a l l  e v e n t s ,  s o i l  m o i s t u r e ,  s o i l  d r y i n g ,  s o i l  compactness,  
r e s i d u e  c h a r a c t e r i s t i c s ,  e t c . ,  a l l  a f f e c t e d  t h e  amount of l o s s  t h a t  occur red  
and t h e  u l t i m a t e  amount o f  N a v a i l a b l e  t o  t h e  corn  c rop .  Both a t  B e l l e v i l l e  
(Tab le  1) and a t  Carbondale  (Tab le  2 ) ,  a p p l i c a t i o n  of u r e a  t h a t  was e i t h e r  
s u r f a c e  b roadcas t  o r  s idebanded r e s u l t e d  i n  lower y i e l d s  compared t o  UAN 
(urea-ammonium n i t r a t e  s o l u t i o n ,  28% N) t h a t  was s i m i l a r l y  a p p l i e d .  L ikewise ,  
h i g h e r  c o n c e n t r a t i o n s  o f  l e a f  N were a l s o  observed f o r  b r o a d c a s t  and s i d e -  
banded UAN t r e a t m e n t s  compared t o  t h o s e  of u r e a .  Comparable r e s u l t s  have been 
found by o t h e r  r e s e a r c h e r s  i n  I n d i a n a ,  Kentucky, and Maryland. However, con- 
t r a r y  t o  most r e p o r t e d  r e s e a r c h ,  g e n e r a l l y ,  no b e n e f i t  was d e r i v e d  from sur -  
f a c e  banding of u r e a  compared t o  b r o a d c a s t i n g  t h e  f e r t i l i z e r .  For UAN t h e r e  
was evidence t h a t  s u r f a c e  banding t h e  f e r t i l i z e r  was more b e n e f i c i a l  compared 
t o  b roadcas t ing .  A t  B e l l e v i l l e ,  where N-Serve was a l s o  a p p l i e d  w i t h  t h e  s u r -  
f a c e  a p p l i c a t i o n s  of u r e a ,  no y i e l d  response o r  enhancement i n  l e a f  N was 
observed w i t h  i t s  u s e  (Tab le  1 ) .  

I n j e c t i o n  of N (UAN by t h e  N u t r i b l a s t  2000 and anhydrous ammonia) i n t o  
t h e  s o i l  below t h e  mulch l a y e r  c o n s i s t e n t l y  r e s u l t e d  i n  c o r n  y i e l d s  and l e a f  N 
c o n c e n t r a t i o n s  t h a t  were among t h e  h i g h e s t  o b t a i n e d  f o r  any l o c a t i o n  o r  y e a r  
(Tab les  1, 2 ,  and 3 ) .  A  n o t a b l e  e x c e p t i o n  was 1986 a t  B e l l e v i l l e  (Table 1) 
where i n j e c t i o n  of UAN r e s u l t e d  i n  y i e l d s  t h a t  were  less t h a n  t h o s e  ob ta ined  
by b r o a d c a s t i n g  o r  s u r f a c e  banding t h e  f e r t i l i z e r .  With t h e  N u t r i b l a s t  a p p l i -  
c a t o r  t h e  N i s  i n j e c t e d  t o  a d e p t h  of about 2 i n c h e s  i n  a  h i g h  p r e s s u r e  
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s t r e a m  and some of t h e  f e r t i l i z e r  i s  fo rced  t o  t h e  s o i l  s u r f a c e .  A s  s u c h ,  i t s  
placement may be  no b e t t e r  t h a n  a  s u r f a c e  band a p p l i c a t i o n  and i t  may a l s o  b e  
s u s c e p t i b l e  t o  h i g h e r  d e n i t r i f i c a t i o n  l o s s e s  n e a r  t h e  s o i l  s u r f a c e  below t h e  
n u l c h  l a y e r .  

Employment of N-Serve a s  a n  i n c l u s i o n  w i t h  t h e  i n j e c t e d  UAN seemed t o  b e  
b e n e f i c i a l  i n  reduc ing  d e n i t r i f i c a t i o n  l o s s e s  t h a t  may b e  s u b s t a n t i a l  j u s t  
below t h e  r e s i d u e  cover  (Tab le  1) .  A t  b o t h  B e l l e v i l l e  and Carbondale i n j e c -  
t i o n  of anhydrous ammonia, which was t o  a  dep th  of 4 t o  6 i n c h e s  below t h e  
s o i l  s u r f a c e ,  c o n s i s t e n t l y  r e s u l t e d  i n  y i e l d s  and l e a f  N c o n c e n t r a t i o n s  t h a t  
were among t h e  h i g h e s t  o b t a i n e d  f o r  any experiment-year (Tables  1 and 2 ) .  Use 
o f  N-Serve d i d  n o t  appear  t o  be  a s  b e n e f i c i a l  i n  reduc ing  N l o s s e s  f o r  anhyd- 
r o u s  ammonia a s  i t  was f o r  UAN.  

Near-row i n j e c t i o n  of UAN, compared t o  mid-row i n j e c t i o n ,  h a s  s u b t l e  
m e r i t s  even though i t  had no impact on y i e l d s .  Ni t rogen  placed n e a r  t h e  row 
was u s u a l l y  more q u i c k l y  "tapped" and r e s u l t e d  i n  more r a p i d  corn  development.  
T h i s  a l s o  reduced t h e  l i k e l i h o o d  t h a t  t h e  N would be  l o s t  b e f o r e  p l a n t  absorp-  
t i o n .  Delayed c rop  development from mid-row i n j e c t i o n  fol lowed through t o  
h a r v e s t  such t h a t  h i g h e r  g r a i n  m o i s t u r e  c o n t e n t s  were observed (Tables  1 and 
3 ) .  This  e x t r a  g r a i n  m o i s t u r e  could  be a  p o t e n t i a l  added expense f o r  d r y i n g  
t o  t h e  producer.  

SUMMARY 

The behavior  and f a t e  of a p p l i e d  f e r t i l i z e r  N under  n o - t i l l a g e  p r o d u c t i o n  
sys tems  of corn  i s  complex. Condi t ions  and f a c t o r s  c o n t r i b u t i n g  t o  l o s s  (and 
reduced p l a n t  a v a i l a b i l i t y )  v a r y  I n  i n t e n s i t y  and magnitude from s o i l  t o  s o i l  
and season t o  season .  T h e r e f o r e ,  d i f f e r e n t  N s o u r c e s  and placements do n o t  
n e c e s s a r i l y  produce c o n s i s t e n t  c rop  responses  from s o i l  t o  s o i l  o r  season  t o  
season.  The f o l l o w i n g  were  some g e n e r a l  o b s e r v a t i o n s  a f t e r  3 y e a r s  of e x p e r i -  
ments i n  s o u t h e r n  I l l i n o i s :  

1. I n j e c t i o n  o f  N i n  c o n t a c t  w i t h  s o i l  below t h e  mulch cover  cons i s -  
t e n t l y  r e s u l t e d  i n  h i g h e r  corn  y i e l d s  and l e v e l s  of N i n  t h e  t i s s u e  
t h a n  s u r f a c e  b r o a d c a s t i n g  o r  s u r f a c e  banding.  Deep i n j e c t i o n  w i t h  
anhydrous ammonia w a s  g e n e r a l l y  s u p e r i o r  t o  more sha l low i n j e c t i o n  as 
was accomplished by N u t r i b l a s t  2000. 

2 .  There was no a f f e c t  on y i e l d  o r  l e a f  N from b r o a d c a s t i n g  compared t o  
s idebanding  u r e a .  However, s u r f a c e  banding UAN tended t o  g i v e  h i g h e r  
y i e l d s  and l e a f  N composi t ions  t h a n  b r o a d c a s t i n g ,  e s p e c i a l l y  a t  Car- 
bondale .  

3 .  Comparing t h e  two N s o u r c e s ,  UAN t h a t  was b r o a d c a s t  o r  s u r f a c e  banded 
gave h i g h e r  y i e l d s  and l e a f  K c o n t e n t s  t h a n  u r e a  t h a t  was s i m i l a r l y  
a p p l i e d .  

4 .  N-Serve was n o t  e f f e c t i v e  i n  i n f l u e n c i n g  c o r n  y i e l d s  o r  l e a f  N con- 
t e n t  when a p p l i e d  a s  a  c o a t i n g  on t h e  s u r f a c e - a p p l i e d  u rea  o r  when 
included w i t h  anhydrous ammonia. I n c l u s i o n  of N-Serve w i t h  i n j e c t e d  
UAN gave i n c r e a s e d  y i e l d s  over  u n t r e a t e d  UAN. T h i s  suggested t h a t  
d e n i t r i f i c a t i o n  p o t e n t i a l  was g r e a t e r  i n  t h e  s o i l  j u s t  below t h e  
mulch-covered s o i l  s u r f a c e  compared t o  deeper  i n  s o i l .  



5. Near-row i n j e c t i o n  of N showed b e n e f i t s  over mid-row placement. The 
N was more a c c e s s i b l e  f o r  rapid p l an t  uptake when near-row placed and 
led t o  a more r a p i d l y  developing crop. This  continued through t o  
harves t  such t h a t  mid-row N t reatments  were usua l ly  higher i n  g ra in  
moisture a t  ha rves t  than near-row placement. 



Table  1. Corn Grain  Y i e l d ,  Ear Leaf N Composit ion,  and Grain  Mois tu re  a t  Harvest  from No-Till Corn Experiments 
i n  1984-1986 a t  t h e  B e l l e v i l l e  Research Center  a s  Af fec ted  by D i f f e r e n t  N F e r t i l i z e r s  and Placements.  1 

Corn Gra in  Yield  Ear Leaf N Grain  Mois tu re  a t  Harvest  
~ r e a t m e n t s ~  1984 1985 1986 Mean 1984 1985 1986 Mean 1984 1985 1986 Mean 

----------- - 1 bu/ac  ---------- --------------%--------------- -------------x-------------- 
Broadcast  

Urea 10 1 8 6 93 9 3 1.86 1.72 1.99 1.86 25.6 16.0 17.0 19.5 
Urea + N-Serve 9 7 9 0 9 0 92 1.94 1.69 1.92 1.85 25.7 16.1 17.1 19.6 
28% N S o l .  115 9 9 8 8 100 2.06 1.95 1.89 1.97 26.3 16.0 17.0 19.8 

Sideband - - Urea 9 0 9 1 90 9 0 1.80 1.76 1.92 1.83 25.8 15.9 17.2 19.6 
Cn Urea+N-Serve 9 0 88 8 6 88 1.77 1.78 1.98 1.84 25.8 16.1 17.0 19.6 

28% N So l .  108 108 9 2 103 2.00 2.05 2.01 2.02 26.7 15.9 17.1 19.9 

I n j  e c  t i o n  
28% N S o l .  (6") 107 111 85 10 1 1.98 2.15 1.97 2.03 26.1 16.2 17.1 19.8 
28% N Sol .  (15") 111 110 8 2 101 1.99 2.32 2.15 2.15 27.2 17.1 17.2 20.5 
28% N Sol.+NS (6") 119 112 8 5 105 2.04 2.14 2.04 2.07 26.0 16.3 17.2 19.8 
Anhy NH3 (8") 108 105 104 106 1.98 2.15 2.44 2.19 26.1 16.5 17.2 19.9 

103 101 10 1 1.98 2.06 2.56 2.20 26.0 16.4 17.2 19.9 
6 8 6 0.16 0.18 0.14 0.6 0.4 0.2 

0-N (Cont ro l )  3 7 3 3 2 3 3 1 1.34 1.31 1.37 1.34 27.0 17.8 18.3 21.0 

 ate r e p r e s e n t  t h e  mean v a l u e s  of N a p p l i e d  a t  75 and 150 l b s  N a=-'. V a r i e t y  p l a n t e d  ( a l l  y e a r s )  : Pioneer  3378. 
' ~ r e a t m e n t s  were a p p l i e d  a t  2-4 l e a f  s t a g e  a f t e r  emergence. Sideband was placement of t h e  N f e r t i l i z e r  i n  2-inch 
wide bands ,  approximately  4 i n c h e s  from c o r n  rows. I n j e c t i o n  o f  28% N s o l u t i o n  was by t h e  N u t r i b l a s t  2000 a t  
t h e  i n d i c a t e d  d i s t a n c e s  from c o r n  rows. Anhydrous ammonia w a s  a p p l i e d  w i t h  a  k n i f e  a p p l i c a t o r  t o  a dep th  of 6 
i n c h e s  and spaced approximately  8 i n c h e s  from c o r n  rows. - -  
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Table 3. The Effect of Placemen't of Urea-Ammonium Nitrate Solutfan on No-Ti 11 Corn in a Separate Study a t  the 
Belleville Research Center in 1984-1986. 

Corn Grain Y i e l d s  Ear Leaf N Grain Moisture a t  Hamest 
Treatment 1984 1985 1986 Mean 1984 1985 1986 Mean 1984 1985 1986 Mean 

Broadcast - 
-. 

Sideband 

Injection (6")  

Injection (15") 

' ~ a t a  represent the application of 28% N solution at 100 lbs N ac-l* Corn variety planted (all  years) : Pioneer 3378. 
Treatments were appl ied  at the 2-4 leaf stage after emergence. Sideband placement of the fertilizer was in 2-Ihch 
wide bands approximately 4 inches from corn rows. Inject ion was made by Nutriblast: 2000 high pressure injectAm 
apparatus at the indicated distances from corn rows. 




