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Op+mum	
  N	
  rate	
  varies	
  across	
  loca+ons,	
  
years,	
  and	
  management	
  systems	
  

Average	
  economic	
  op+mum	
  N	
  rate	
  for	
  
these	
  41	
  N	
  response	
  trials	
  is	
  195	
  lb/ac	
  



Opt.	
  N	
  rate	
  varies	
  from	
  year	
  to	
  year	
  
even	
  in	
  the	
  same	
  field	
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Contribu+on	
  of	
  soil	
  N	
  varies	
  

101	
  Indiana	
  trials,	
  corn	
  aTer	
  soybean	
  



Adap+ve	
  N	
  management	
  
•  Adap+ve	
  N	
  manage.	
  –	
  a	
  learning	
  approach	
  for	
  
iden+fying	
  an	
  opt.	
  N	
  rate	
  for	
  a	
  spec.	
  soil/manage.	
  
system	
  or	
  in	
  a	
  par+cular	
  season	
  that	
  is	
  more	
  
accurate	
  than	
  an	
  ave.	
  N	
  rate	
  rec.	
  
–  Preplant	
  or	
  presidedress	
  soil	
  nitrate	
  test	
  
–  Spad	
  chlorophyll	
  meter	
  
–  Crop	
  sensors	
  
–  Tissue	
  analysis	
  
– N	
  response	
  strip	
  trials	
  
–  Corn	
  stalk	
  nitrate	
  
–  Computer	
  modeling	
  



Corn	
  stalk	
  nitrate	
  and	
  Adapt-­‐N	
  evalua+on	
  

•  Corn	
  stalk	
  nitrate	
  test	
  (35	
  site-­‐years	
  beginning	
  
in	
  2006)	
  
– Can	
  CSNT	
  differen+ate	
  and	
  quan+fy	
  ‘excessive’	
  N	
  
supply?	
  

•  Adapt-­‐N	
  (12	
  site	
  years,	
  2012-­‐2013)	
  
– Factors	
  most	
  affec+ng	
  sidedress	
  N	
  rate	
  
recommenda+on	
  

– Ability	
  to	
  predict	
  sidedress	
  N	
  rate	
  



Nitrogen	
  rate	
  response	
  trials	
  
•  2006-­‐2013	
  
•  4-­‐6	
  N	
  rates	
  replicated	
  4-­‐6	
  +mes	
  
•  Purdue	
  farms	
  and	
  farmer	
  fields	
  
•  Calibrated	
  yield	
  monitor	
  
•  Yield	
  response	
  fit	
  with	
  linear-­‐	
  or	
  
quadra+c-­‐plateau	
  or	
  quadra+c	
  eqns.	
  
to	
  determine	
  op+mum	
  N	
  rate	
  and	
  
yield	
  



Stalk	
  Nitrate-­‐N	
  
•  16-­‐24	
  lower	
  corn	
  stalks	
  per	
  N	
  rate	
  strip	
  
•  NO3-­‐N	
  analysis	
  by	
  A&L	
  Great	
  Lakes	
  
•  Rela+ve	
  yield	
  and	
  N	
  surplus/deficit	
  
calculated	
  on	
  a	
  per	
  plot	
  basis	
  by	
  dividing	
  
the	
  plot	
  value	
  by	
  the	
  op+mum	
  N	
  rate	
  
and	
  yield	
  for	
  the	
  experimental	
  area	
  



Lower	
  stalk	
  
NO3-­‐N	
  

accumulates	
  
oTen	
  when	
  

N	
  rate	
  
exceeds	
  that	
  
needed	
  for	
  
maximum	
  

yield	
  



Stalk	
  nitrate	
  and	
  rela+ve	
  yield	
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Exis+ng	
  Purdue	
  guidelines	
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Stalk	
  NO3-­‐N	
  vs.	
  deficit	
  or	
  excess	
  N	
  

Sta3s3c	
  

Stalk	
  NO3-­‐N	
  range,	
  ppm	
  

<450	
   -­‐1000	
   -­‐2000	
   -­‐3000	
   -­‐4000	
   -­‐6000	
   -­‐15000	
  

%	
  max.	
  
yield	
   82	
   96	
   98	
   100	
   99	
   99	
   100	
  

N	
  deficit	
  (-­‐)	
  
or	
  excess,	
  
lb/acre	
  

-­‐87	
   -­‐22	
   -­‐2	
   34	
   26	
   58	
   62	
  

No.	
  observ.	
   715	
   72	
   90	
   93	
   17	
   24	
   30	
  



0%	
  

20%	
  

40%	
  

60%	
  

80%	
  

100%	
  

120%	
  

0	
   1000	
   2000	
   3000	
   4000	
   5000	
   6000	
   7000	
   8000	
   9000	
   10000	
   11000	
   12000	
   13000	
   14000	
   15000	
  

Re
la
3v

e	
  
yi
el
d	
  
as
	
  a
	
  p
er
ce
nt
ag
e	
  
of
	
  	
  

pr
ed

ic
te
d	
  
m
ax
im

um
	
  y
ie
ld
	
  	
  

Stalk	
  nitrate-­‐N,	
  ppm	
  

Exis+ng	
  Purdue	
  guidelines	
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Summary	
  
•  Assessment	
  of	
  corn	
  stalk	
  nitrate	
  levels	
  is	
  
similar	
  (or	
  the	
  same)	
  today	
  as	
  20+	
  years	
  ago	
  

•  Corn	
  stalk	
  nitrate	
  levels	
  are	
  not	
  a	
  par+cularly	
  
good	
  indicator	
  of	
  the	
  amount	
  of	
  surplus	
  N	
  

•  Addi+onal	
  informa+on	
  is	
  warranted	
  to	
  
determine	
  how	
  much	
  to	
  reduce	
  N	
  rates	
  when	
  
corn	
  stalk	
  nitrate	
  levels	
  are	
  consistently	
  high	
  
(>4000	
  ppm)	
  





Adapt-­‐N	
  recommenda+on	
  basis	
  

Recommended	
  N	
  =	
  	
  
	
  Crop	
  N	
  at	
  harvest	
  (yield	
  goal	
  x	
  1	
  lb	
  N/bu)	
  
	
  –	
  predicted	
  soil	
  and	
  crop	
  N	
  at	
  sidedress	
  
	
  –	
  predicted	
  soil	
  N	
  mineraliza+on	
  	
  
	
  –	
  soybean	
  N	
  credit	
  
	
  +	
  predicted	
  loss	
  of	
  soil	
  and	
  fer+lizer	
  N	
  
	
  -­‐	
  profit	
  correc+on	
  



Adapt	
  N	
  inputs	
  
•  Loca+on	
  
– Rainfall	
  and	
  temperature	
  up	
  to	
  sidedress,	
  
historical	
  weather	
  from	
  sidedress	
  through	
  
predicted	
  season	
  end	
  

•  Yield	
  goal,	
  CRM,	
  plan+ng	
  date	
  
•  N	
  applica+on	
  +ming,	
  source,	
  and	
  rate	
  
•  Soil	
  series	
  or	
  texture,	
  OM,	
  roo+ng	
  depth	
  
•  Manure	
  applica+on	
  rate,	
  +ming,	
  N	
  content	
  
•  Tillage	
  type,	
  +ming	
  





Comparison	
  standard	
  to	
  Adapt-­‐N	
  rec.	
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Loss	
  in	
  profit	
  from	
  true	
  op+mum	
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Addi+onal	
  on-­‐farm	
  loca+ons	
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Iowa	
  –	
  MRTN-­‐based	
  N	
  rec.	
  	
  
be6er	
  than	
  Adapt-­‐N	
  

MRTN	
   Adapt-­‐N	
  



Summary	
  

•  Although	
  promising,	
  Adapt-­‐N	
  needs	
  
further	
  calibra+on	
  to	
  be	
  useful	
  in	
  Indiana	
  
for	
  making	
  N	
  recommenda+ons	
  to	
  corn	
  


