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ABSTRACT 

The Magdoff Pre-Sidedress N i t r a t e  Test (PSNT) has been successfu l  1y  
used i n  t h e  Nor theas t  and humid pa r t s  o f  Midwest t o  improve N f e r t i l i z e r  
recommendations. A mod i f i ed  ve r s i on  o f  t he  Magdoff PSNT was eva luated i n  
1989 and 1990 i n  Michigan. F i f t y - t h r e e  l a r g e  s c a l e  on- farm corn  N  
demonstrat ions were c a r r i e d  ou t .  Two r a t e s  of N  ( a  reduced r a t e  and a  h i g h  
r a t e )  were rep1 i c a t e d  3 t o  6 t imes i n  each f i e l d .  F o r t y - s i x  s i t e s  showed no 
s i g n i f i c a n t  (p=.05) y i e l d  r educ t i on  due t o  t h e  reduce N r a t e .  F o r t y - n i n e  
s i t e s  had no s i g n i f i c a n t  economic loss .  Two o f  t h e  respons ive s i t e s  where 
t h e  t e s t  f a i l e d  were i r r i g a t e d  sandy s o i l s .  The PSNT has g rea t  p o t e n t i a l  i n  
Michigan f o r  improv ing N f e r t i  1  i zer  recommendations. 

INTRODUCTION 

The use o f  a  s o i l  n i t r a t e  t e s t  t o  a d j u s t  co rn  N  f e r t i l i z e r  
recommendations has been used very  successfu l ly  i n  severa l  western s t a t e s .  
I t s  use i n  t h e  more humid reg ions  o f  the U. S. such as Michigan, however, has 
been slow t o  develop.  S o i l  n i t r a t e  i n  Michigan s o i l s  can f l u c t u a t e  r a p i d l y  
due t o  excess p r e c i p i t a t i o n .  As a  r e s u l t ,  t he  Magdoff p re -s idedress  n i t r a t e  
t e s t  (PSNT) i s  be ing  eva lua ted  a t  Michigan S t a t e  U n i v e r s i t y  (MSU). Some 
m o d i f i c a t i o n s  o f  t h e  procedure have been made, such as t a k i n g  a  two - f oo t  s o i l  
sample i n s t e a d  o f  one f o o t .  

The o b j e c t i v e  o f  t h i s  s tudy was t o  eva lua te  t h e  use o f  t h e  m o d i f i e d  
Magdoff PSNT as a  t o o l  f o r  reduc ing N f e r t i l i z e r  recommendations. T h i s  
r e p o r t  i n c l udes  54 on- farm N f e r t i l i z e r  demonstrat ions conducted i n  1989 and 
1990 on corn.  These s t u d i e s  were completed as p a r t  o f  t h e  Michigan Energy 
Conservat ion Program (MECP) . Th i s  i s  a  coopera t i ve  e f f o r t  o f  t h e  Cooperat ive 
Extens ion Serv ice ,  t h e  S o i l  and Water Conservat ion D i s t r i c t s  and t h e  
Department o f  Crop and S o i l  Sciences a t  Michigan S t a t e  U n i v e r s i t y  t o  reduce 
farm energy use. 

METHODS 

County Ex tens ion  agents and Soi 1  Conservat ion Se rv i ce  personnel were 
r espons ib l e  f o r  s e l e c t i n g  t h e  cooperator and t h e  f i e l d  s i t e .  I n  a d d i t i o n  t o  
t h e  p re - s i ded ress  sample, f a l l  and e a r l y  s p r i n g  s o i l  samples were c o l l e c t e d  
a t  many o f  t h e  s i t e s .  Two s o i l  samples were c o l l e c t e d  f rom depths o f  0-12 
and 12-24 inches a t  each demonst ra t ion s i t e  j u s t  p r i o r  t o  s idedress ing  t h e  N 
f e r t i l i z e r .  The s o i l  samples were a i r  d r i e d  o r  d r i e d  i n  an oven a t  105 
degrees F  immediate ly  a f t e r  c o l l e c t i o n .  They were t hen  mixed and screened 
be fo re  a n a l y s i s  by t h e  MSU s o i l  t e s t i n g  l a b o r a t o r y  u s i n g  a  1  N KC1 e x t r a c t i o n  
and cadmium r e d u c t i o n  procedure.  

'presented a t  t h e  Twenty -F i rs t  Nor th  Cen t ra l  Ex tens ion - I ndus t r y  S o i l  
F e r t i l  i t y  Workshop, November 13-14, 1991. S t .  Lou is ,  MO. 



The type of demonstration conducted a t  each locat ion  was dependent upon 
t h e  standard prac t ices  of the  farmer. Our goal was t o  present the  farmer 
with a  demonstration procedure t h a t  could e a s i l y  be conducted and would 
re1 a t e  t o  h i s  management p rac t i ces .  Each demonstration involved t h e  
comparison of a  reduced s idedress  N r a t e  with the  farmers normal s idedress  
r a t e  or  in some cases the  MSU recommended r a t e  without the  use of the  n i t r a t e  
t e s t .  The reduced r a t e  was based on the  amount of n i t r a t e  N found in t h e  
two-foot p r o f i l e  a t  s idedress  time. The two r a t e s  of N f e r t i l i z e r  were 
applied in 4 t o  8 row s t r i p s  t h e  e n t i r e  length of t h e  f i e l d .  Each N r a t e  was 
rep l i ca ted  3  t o  6  times. Corn y ie lds  were determined by harvesting each 
s t r i p  with a  combine and weighing with a weigh-wagon equipped with an 
e lec t ron ic  sca le .  Grain samples were co l l ec ted  from each s t r i p  f o r  
determination of moisture. The y ie ld  and moisture data were analyzed 
s t a t i s t i c a l l y .  The economic d i f ference  was calcul ated using 42.10 per bushel 
of corn times the y ie ld  f o r  each N r a t e  minus $.15 per 1b of N f o r  each N 
r a t e .  

RESULTS AND DISCUSSION 

Fif ty- three  l a rge  sca le  N f e r t i l i z e r  demonstrations were conducted on 
corn in 1989 and 1990 in 25 counties.  Sidedress N r a t e s ,  y i e lds  and economic 
d i f ferences  associated with each s i t e  a re  shown graphica l ly  in f igures  1 -6 .  

I n  1989, only 3 s i t e s  showed a  s ign i f i can t  (p=.05)  y ie ld  decrease due t o  t h e  
reduced sidedress N r a t e  ( s i t e s  " e " ,  " j"  and " s "  shown in f igure  3 ) .  The 
reduced N r a t e  produced equal o r  b e t t e r  y i e l d s  a t  the  other  23 loca t ions .  
Only two of s i t e s ,  where a  s i g n i f i c a n t  y ie ld  reduction occurred, showed a  
s ign i f i can t  economic loss  ( s i t e s  "j" and "s"  shown in f igure  5 ) .  The y i e l d  
d i f ference  a t  these s i t e s  was 33 and 17 bushels,  respect ive ly .  The average 
N r a t e  fo r  a l l  26 s i t e s  was 60 lb/A fo r  the  reduced r a t e  and 125 1b/A f o r  t h e  
high r a t e .  Average y ie lds  f o r  a l l  s i t e s  were 124 and 126 bu/A, r e spec t ive ly .  

In 1990, 4  s i t e s  showed a  s ign i f i can t  y ie ld  decrease due t o  the  reduced 
s idedress  N r a t e  ( " d " ,  ' o f ,  "w" and " z "  shown in f i g u r e  4 ) .  Economic l o s s e s  
occurred only a t  two of these  s i t e s  ( s i t e s  "0" and "w" shown in  f i g u r e  6 )  
where the  y ie ld  d i f ference  was 14 and 11 bushels,  respect ive ly .  The average 
N r a t e  f o r  a l l  27 demonstrations was 60 lb/A f o r  the  reduced r a t e  and 127 
1b/A for  the  high r a t e .  Average y ie lds  were 137 and 140 bu/A,  respect ive ly .  

Two of the  responsive s i t e s  (" j"  in 1989 and "0" in 1990) were 
i r r i g a t e d  sandy s o i l s .  Perhaps, t h e  PSNT has some l imi ta t ions  on i r r i g a t e d  
sandy s o i l s .  Nevertheless, we conclude t h a t  t h e  PSNT i s  a  very e f f e c t i v e  
tool  f o r  reducing N f e r t i l i z e r  r a t e s  without r i s k  of y ie ld  or  economic l o s s  
t o  the  farmer. The t e s t  a l so  o f f e r s  long term b e n e f i t s  f o r  reducing n i t r a t e  
contamination of both surface  and ground water. 
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Figure 1. Sidedress N rates compared at 26 on-farm demonstration sites in 
1989. 
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Figure 2. Sidedress N rates compared at 27 on-farm demonstration sites in 
1990. 
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Figure 3 .  Rela t ive  corn y i e l d ,  expressed as  a  percent  of t h e  high N y i e l d ,  
f o r  26 on-farm demonstrations conducted i n  1989. 
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Figure 4 .  Re la t ive  corn y i e l d ,  expressed a s  a percent  of t h e  high N y i e l d ,  
f o r  27  on-farm demonstrations conducted in  1990. 
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Figure 5. Economic advantage f o r  t h e  reduced N r a t e ,  based on t h e  y i e l d  
d i f f e r e n c e  between t h e  reduced N and t h e  high N t r ea tmen t s  using $2.10 per 
bushel of  corn  and 4.15 per  1b of N (1989 d a t a ) .  
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Figure 6. Economic advantage f o r  t h e  reduced N r a t e ,  based on t h e  y i e l d  
d i f f e r e n c e  between t h e  reduced N and t h e  high N t r ea tmen t s  us ing 42.10 Per 
bushel o f  corn  and 5.15 pe r  1b of N (1990 d a t a ) .  
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