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INTRODUCTION 

I t  is  gene ra l ly  be l i eved  t h a t  f o r  high y i e l d i n g  crops such a s  corn .  t h e  
N requirements a r e  much l a r g e r  than v a r i a t i o n s  i n  t he  N supplying capac i ty  
of  s o i l .  I n  On ta r io ,  f e r t i l i z e r  N recommendations a r e  based on the  
requirements of t he  crop and,  f o r  some c rops ,  t he  expected y i e l d  g o a l .  
Nitrogen c r e d i t s  a r e  given f o r  pas t  management such a s  manure a p p l i c a t i o n  
and legumes i n  r o t a t i o n .  The c r e d i t s  a r e  deducted from the  economic r a t e  of 
N .  

I n  a recent  a n a l y s i s  of a l l  e x i s t i n g  f e r t i l i z e r  N crop response t r i a l s  
i n  Ontar io ,  a high negat ive  c o r r e l a t i o n  was found between check y i e l d  and 
most economic r a t e  of n i t rogen .  This suggested t h a t  t he  N supplying power 
of d i f f e r e n t  Ontar io s o i l s  is  s u f f i c i e n t l y  d i f f e r e n t  t h a t  it cannot be 
ignored i n  determining the  recommended r a t e  of N f e r t i l i z e r .  More research  
i s  needed on e s t ima t ing  the  N supplying capac i ty  of Ontar io s o i l s .  

I n  the  absence of a s o i l  t e s t  t o  es t imate  t h e  s o i l s  N supplying capac i ty  
t he re  seems t o  be l i t t l e  hope i n  r e f i n i n g  the  recommended r a t e  of N .  The 
f a c t  t h a t  r e s i d u a l  N from a previous years  a p p l i c a t i o n  of f e r t i l i z e r  may 
a f f e c t  the y i e l d  response t o  appl ied  N on the  same p l o t s  i n  Ontario a l s o  
sugges ts  N c a r ry -ove r  from year  t o  y e a r .  I f  N c a r ry -ove r  i s  occurr ing t o  
t he  ex t en t  t h a t  it i s  a f f e c t i n g  N response cu rves ,  than  it should be 
poss ib le  t o  measure t h i s  ca r ry -ove r  with some s o r t  of s o i l  t e s t .  

The ob jec t ive  of t h i s  s tudy  was t o  determine the  r e l a t i o n s h i p  between a 
sp r ing  N O 3 - N  t e s t  ( t ime of p l an t ing )  and the  response of corn t o  N 
f e r t i l i z e r .  

METHOD 

F ie ld  s t u d i e s  were c a r r i e d  out  on a t o t a l  of 23 small  p l o t  and f i e l d  
p l o t s  during the  1986, 1987 and 1988 growing seasons .  Each s i t e  had a t  
l e a s t  5 r a t e s  of N f e r t i l i z e r  t o  determine the  g r a i n  corn y i e l d  response t o  
added N f e r t i l i z e r .  A l e a s t  squares  quadra t i c  equat ion  was f i t  t o  the y i e l d  
response a t  each s i t e ,  and the most economic r a t e  of N f e r t i l i z e r  
determined . 

A t  each s i t e ,  t he  s o i l  was sampled a t  t h e  time of p l an t ing  a t  the  0-15  
cm, 15-30 cm, and 30-45 cm depths.  The s o i l  samples were frozen s h o r t l y  
a f t e r  they were taken and subsequent ly analysed f o r  NO3 - N .  

RESULTS AND DISCUSSION 

The r e s u l t s  of 23 p l o t  years  obtained from 1986 t o  1988 a r e  shown i n  
Figure 1. They i n d i c a t e  t h a t  t he  maximum economic r a t e  of N (MER N) 
determined from the  corn  y i e l d  response t o  app l i ed  f e r t i l i z e r  N was 
s i g n i f i c a n t l y  c o r r e l a t e d  t o  t he  amount of NO3-N p resen t  a t  the time of  
p l an t ing .  
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The data were obtained from trials representing different soils and 
climatic conditions and they provide optimism for the further development of 
a useful N soil test for corn. The relationship should enable us to 
objectively predict the quantity of N fertilizer to apply as a sidedressing 
for corn. Other limited field studies with potatoes and tomatoes have not 
shown as clear a relationship yet as that for corn. 

It is recognized that more research is required to ob~ain furcher 
support for this relationship. It is also acknowledged that the practical 
implementation of this soil test is difficult logistically. For example a 
relatively large number of samplings and analyses would be required within a 
normally busy 2-3 week period so that additional N niight be applied before 
corn plants attain the 8-10 leaf stage. Research is needed to determine the 
feasibility and development of a rapid, accurate N soil test. 

The contributions of John Heard (OMAF), Ed Tomescek (OWF) and Sam 
Squires (OLHAF) are acknowledged in these studies. 

Soil N03'-N (045cm) (kqha) 

Figure 1: Maximum economic rate of N fertilizer ( E R  N) versus the amount 
of Soil N03-N present at time of planting. 
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