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Introduction

Identifying optimum rate of nitrogen (N,,) application Is essential for
Increasing agricultural production while limiting potential environmental
contaminations caused by release of reactive N, especially for high
demand N crops such as corn. However, N, varies by climate and soll.
The central questions of N management IS then: What should be
recommended N for given soil and climate?

What is an optimum N rate? 1 NUE=$N/$Vield
Economic optimum N rate (N,,) Is an
N rate at which the economic net
return Is maximized. At this rate the
slope of yield function, known as N

use efficiency (NUE), Is equal to
$N/$Yield.

To account for environmental
damage costs, we define an
ecophysiological Ny, which is a rate
at which the N excess (i.e., the
amount not taken up by plants) is
minimized with little reduction In

maximum achievable yield. Nrate |

Ecopysiological N
How is N, affected by climate variations? PysIoTogical Fop:

Regardless of how N, Is defined, A
the N, values will be dlfferent from
one year to another because of
different climatic conditions.
Therefore, a unigue optimum NUE
(slope) results In different N, values | |
for different years. Nopt
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Identifying NEMO (N Ecophysiologically Modelled Optimum)

We used a newly developed model-based approach, called Identifying
NEMO, to identify ecophysiological NUE,; and corresponding N, values
for given climate and soil (Mesbah et al. 2017). This approach has the
following steps:
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(Mesbah et al. 2017).
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3. For a given soil and Environmental criterion
various growing seasons, _ ,, NUYE 10 kgyieldkg" N
the MB-P fitted functions R? = 0.7213
were used to identify the = 1°

optimum NUE (NUE.,). Z s

The NUE,, is identified by =

two  criteria: 1) the = °

reduction in yield S 4
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and 2) the linearity (R2) of <™

the relationship between Z s

yleld and Ny, which is 3 _

used as a criterion to Z

account for environmental ° 4

Impacts.
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4. Using the two criteria (R2 and 5. The fitted line for selected NUE Is used
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Results and discussions

ldentifying NEMO was
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the optimum NUE is to identify the recommended N rate for
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(Nyiraneza et al. 2010), CropInventory (AAFC).

and was selected as the lower bound for NUE evaluation, and the upper bound was
set at double of the lower bound, i.e., 20 kg yield kg*N. The simulations were
performed using the STICS crop model (Brisson et al. 2003), which was adapted for

corn cultivar in Eastern Canada (Jéego et al. 2011).

Region # of Soil texture

years Most dominant 2" most dominant 3@ most dominant
Windsor 54  Silty clay loam Sandy loam Silty clay
London 48 Loam Silty clay loam Sandy loam
Ottawa 61  Sandy loam Clay loam Loam
Saint-Hubert 51 Clay Sandy loam Clay loam
Quebec 59  Sandy loam Silty clay loam Loam
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In conclusions

 The ecophysiological optimum N rates vary by soil texture and climate, and N
recommendations must be region and soll specific.

« Solls with Iintermediate AWC were best to cultivate corn with lowest N
recommendations and highest chance of achieving high yield.

 These recommendations are 20-40 kg ha?' less than recommended values in
Ontario and Quebec.

« ldentifying NEMO can be implemented for other regions and crops. To ease its
application, an R-shiny package was developed, and currently is in testing stage.
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