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Nit rogen loss from sur face- appl ied  urea f e r t i l i z e r s  through ammonia 
v o l a t i l i z a t i o n  can be s u b s t a n t i a l  i n  n o- t i l l  crops.  The use  of s u b s o i l e r s  
t o  f r a c t u r e  r o o t - r e s t r i c t i n g  hardpans of Coas ta l  P l a i n  soi ls  may provide an 
a p p l i c a t i o n  method f o r  improving t h e  e f f i c i e n c y  of u r e a- N i n  n o - t i l l  
systems. 

I n  1982, a s tudy  w a s  i n i t i a t e d  a t  t h e  E. V. Smith Research Center  t o  
determine t h e  e f f e c t  of method and t i m e  of a p p l i c a t i o n ,  use  of n i t r i f i c a 
t i o n  i n h i b i t o r s ,  and p l a n t i n g  t i l l a g e  methods o n  t h e  e f f i c i e n c y  of N app l i ed  
as urea  or a s  ammonium n i t r a t e  t o  n o - t i l l  corn.  'RA 1502' hybr id  corn w a s  
p l a n t e d  n o - t i l l  wi th  o r  wi thout  in-row subso i l i ng  (12- inch dep th)  i n t o  
soybean r e s idue  on a Norfolk loamy sand. Nit rogen (140 l b . / a c r e )  as u rea  o r  
ammonium n i t r a t e ,  w a s  app l i ed  e i t h e r  surface-banded o r  i n  t h e  s u b s o i l  
t r a c k  a t  p l a n t i n g  or 5 weeks a f t e r  p l an t i ng .  N i t r i f i c a t i o n  i n h i b i t o r s ,  
dicyandiamide ( D C D )  and e thy l ene  dibromide ( E D B ) ,  w e r e  also used with  u r e a  
a p p l i e d  i n  t h e  s u b s o i l  t r a ck .  Ni t rogen app l i ed  i n  t h e  s u b s o i l  t r a c k  a t  5 
weeks a f t e r  p l a n t i n g  w a s  applied wi th  between-the-row subso i l i ng .  A l l  
p lo t s  w e r e  f e r t i l i z e d  wi th  200 l b . / a c r e  10-9-11-11 ( N ,  P205, K 2 0 ,  S )  s t a r t e r  
f e r t i l i z e r  a t  p l an t i ng .  

The bulk of t h e  app l i ed  N was u t i l i z e d  or l o s t  w i th in  6 weeks a f t e r  
a p p l i c a t i o n  (Table 1 ) .  The r a t e  of reduc t ion  of app l i ed  N w a s  greater when 
N w a s  app l i ed  5 weeks a f t e r  p l a n t i n g  r a t h e r  t han  a t  p l a n t i n g  (Table  2 ) .  
Larger  p l a n t s  wi th  more ex t ens ive  r o o t  systems w e r e  able t o  e x t r a c t  N from 
t h e  so i l  a t  a greater rate. In-row s u b s o i l i n g  a t  p l a n t i n g  d id  no t  a f f e c t  
t h e  r educ t i on  rate of app l i ed  N (Table 2 ) .  N i t r i f i c a t i o n  i n h i b i t o r s  did 
n o t  i n c r e a s e  N a v a i l a b i l i t y  ( d a t a  n o t  shown). 

Ea r ly  season p l a n t  h e i g h t  w a s  a f f e c t e d  by t ime of N a p p l i c a t i o n  and 
p l a n t i n g  t i l l a g e  methods (Table 3 ) ,  bu t  n o t  by N source  o r  method of appli
c a t i o n .  Nitrogen app l i ed  5 weeks a f t e r  p l a n t i n g  wi th  in-row s u b s o i l i n g  
produced t h e  l a r g e s t  p l a n t s .  Delaying N a p p l i c a t i o n  t o  p l a n t s  p l an t ed  
wi thout  in-row s u b s o i l i n g  w a s  de t r imen ta l  t o  e a r l y  season p l a n t  growth 
a l though  y i e l d s  w e r e  no t  reduced a t  ha rves t .  

Highest  y i e l d s  were ob ta ined  w i th  in-row s u b s o i l i n g  a t  p l a n t i n g  and 
app ly ing  N 5 weeks a f t e r  p l a n t i n g  (Table  3 ) .  Yields  w e r e  lower when urea 
w a s  app l i ed  surface-band wi thout  s u b s o i l i n g ,  or  when ammonium n i t r a t e  w a s  
applied wi th  or without  s u b s o i l i n g  (Table  4 ) .  Appl ica t ions  involv ing  sub-
s o i l i n g  and urea r e s u l t e d  i n  t h e  b e s t  y i e l d s .  

The f i r s t  y e a r ' s  r e s u l t s  i n d i c a t e  no b e n e f i t  t o  subso i l i ng  t h e  middle 
i f  in-row s u b s o i l i n g  w a s  done a t  p l a n t i n g ;  however, i f  corn  w e r e  p l an t ed  
n o - t i l l  wi thout  in-row s u b s o i l i n g ,  s u b s o i l i n g  t h e  middle 5 weeks a f t e r  
p l a n t i n g  improved y i e l d s .  Data a l s o  sugges t  t h a t  urea w a s  as e f f e c t i v e  an 
N source  as ammonium n i t r a t e  and t h a t  maximum e f f e c t i v e n e s s  w a s  ob ta ined  by 
apply ing  n i t rogen  5 weeks a f t e r  p l a n t i n g  wi th  in-row s u b s o i l i n g  a t  p l a n t i n g  
t i m e .  
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Table  1 .  	 Concentrat ion over  t i m e  of s o i l  and t o t a l  i no rgan i c  N 
t o  20-inch sample dep th )  i n  a Norfolk loamy sand f e r t i l i z e d  

w i t h  140 l b . / a c r e  n i t r ogen  1/ 

Weeks a f t e r  a p p l i c a t i o n  T o t a l  inorganic  

3 

6 

9 


Values are averaged over  all N a p p l i c a t i o n  times, methods, sources ,  and 
p l a n t i n g  t i l l a g e  t r ea tmen t s .  

Check va lues  are from samples t aken  3 weeks a f t e r  a p p l i c a t i o n  of 20 
starter n i t r o g e n  only.  

Table  2. 	 Change i n  c o n c e n t r a t i o n  over  t i m e  of so i l  N t o  20-inch sample 
dep th )  as in f luenced  by time of a p p l i c a t i o n  and p l a n t i n g  t i l l a g e  
t r e a t m e n t s  

Time of a p p l i c a t i o n  Weeks a f t e r  Total  i n o r g a n i c  
and t i l l a g e  t r e a t m e n t s  a p p l i c a t i o n  

a t  p l a n t i n g  3 102  
6 98 
9 8 0  

S ided re s s  N app l i ed  5 weeks 3 126 
a f t e r  p l a n t i n g  n o  - t i l l  6 49 
p l u s  in-row s u b s o i l i n g  9 38 

S ided re s s  N app l i ed  5 weeks 3 121 
a f t e r  p l a n t i n g  n o  - t i l l  6 57 
w i thou t  in  - row s u b s o i l i n g  9 31 

Values are averaged over  a l l  N source  a n d  a p p l i c a t i o n  methods l i s t e d  i n  
Table  4.  
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Table 3. 	 Influence of time of application and planting tillage treatments 

on plant height 7 weeks after planting, and on grain yield of no-

till corn1/ 


Treatment Plant height Grain yield 


N at planting 


Sidedress N applied 5 weeks 

after planting no-till 

plus in-row subsoiling 


Sidedress N applied 5 weeks 
after planting no-till 
without in-row subsoiling 

inches

10.3 

13.4 

6.5 


(bu./acre) 


98 


128 


99 


Values are averaged over all N source and application methods listed in 

Table 4. 


Table 4. 	 Influence of N source and method of application on corn grain 

yield 

~~ 

N source, application method Grain yield 

(bu./acre) 


Subsoiled and surface-banded NH4N03 94 
Subsoiled and surface-banded urea 125 
subsoiled, NH4N03 applied in subsoil track 103 
Subsoiled, urea applied in subsoil track 112 
Subsoiled, urea + DCD in subsoil track 123 
Not subsoiled, surface-banded NH4NO3 104 
Not subsoiled, surface-banded urea 95 

Values are averaged over N applied at planting with and without in-row 
subsoiling, and N applied 5 weeks after planting with and without in-
row subsoiling. 
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