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Background and Rationale

Â Goal : obtain the economically optimal N rate (EONR) to 
maximize net return to applied N for maize

Â Problem : uncertainties in N response ïvaries among 
regions, fields, management zones, and different 
growing season

Â Factors influencing the shape of the N response 
curve : Yield potential (Yp), yield without N application 
(Y0) and the agronomic efficiency of applied N (AE)

Â Factors influencing Yp : weather, planting date, 
hybrid, plant population

Â Factors influencing Y 0: inherent soil conditions and 
soil and crop management factors (tillage, rotation, 
residue management)



ñMaize-Nò Structure

Â ñMaize ïNòstructure is predicated on the 
relationship between yield response and uptake 
efficiency defined by Agronomic Efficiency (AE) 
which is the product of N recovery Efficiency (RE) 
and Physiological Efficiency (PE): 

AE = RE x PE  = (Y-Y0)/N

RE = (U-U0)/N

PE = (Y-Y0)/(U -U0)



ñMaize-Nò Structure

Â Fertilizer N requirement (N) :

N = (Y-Y0)/AE

N = (U -U0)/RE = (U -IN)/RE

Y = expected yield (kg/ha)
Y0 = yield without N application (kg/ha)
U = total crop N uptake (kg/ha)
U0 = total crop N uptake without fertilizer addition (kg/ha)
AE = agronomic efficiency of applied N (kg yield increase / 

kg N applied)
RE = recovery efficiency of applied N (kg fertilizer N 

recovered in the crop / kg N applied)



ñMaize-Nò Model Flow Chart

 

 Long-term daily weather: 
Tmax, Tmin, Solar 
Radiation. 

 Current maize crop: 
maturity, planting date, 
plant population, grain 
price, yield history. 

 Last crop: type, yield, 
residues management. 

 Tillage: type & time.  

 N fertilizer: type, price, 
doses, timing. 

 Soil: SOM content, pH, 
texture, bulk density. 

 Soil nitrate before 
planting (optional). 

 Manure: type, amount, 
timing. 

  

 
 
 
 

Inputs Processes 

 EONR 

 Fertilizer amount 

 Fertilizer cost 

 N use efficiencies 

 Yield potential 

 Attainable yield 

 Total indigenous N 
uptake (IN) 

 Contribution to IN 
from N carryover, 
SOM, residues, 
manures, and 
irrigation water 

 Seasonal C & N 
mineralization 
dynamics 

 Interactive yield 
response to N rate 

Outputs 

Maize yield 

& variation 

Hybrid-Maize 

Soil C & N 

Mineralization

& variation 
DK model 

N Use efficiencies  

Maize yield 

response to N rate 

Spherical model 

QUEFTS, f(Ya,Y0) 

Input Processes Output



Relevant yield terms in ñMaize-

Nò

*Assumes: 

minimal limitation 

from factors other 

than N

Observed data (Clay 

Center, NE 2002)
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Yp = Yield potential

Ya = Attainable yield

YEONR = Yield goal

Yo = Yield without fertilizer N

EONR = Economically 

optimum N rate



Options for Estimating 

Attainable Yield (Ya)

Â ñMaize-Nò uses long-term site weather data with 
crop management data as input to an internal 
yield simulation model, Hybrid Maize (Yang et 
al., 20041) to estimate Yield potential (Yp).  
Attainable yield is then calculated as a function 
of Ya = f x Yp.  The value chosen for f is user 
determined  ( f = 0.85 by default)

Â As an alternative, the user may opt to use their 

own estimate of Ya based on yield history.
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