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Yield Results from Complex Spatial and Temporal Interactions
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Decision making in today’s agricultural environmental is a volatile
process (i.e. prices of products and input, weather).
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6 Years of Yields in a Single Field
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Stability map
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Primary Greenhouse Gases - Global Warming Potential

Agriculture is directly responsible for approximately 10%—
14% of total annual global anthropogenic greenhouse gas
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Hypoxia in Lake Erie

Satellite image of 2011 bloom, the worst bloom in recent years, which impacted over
half of the lake shore. (Credit: MERIS/ESA, processed by NOAA/NOS/NCCOQOS)




The approach
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CROP MODELS
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From strategic to tactical approach using crop models

The strategic focuses on a long-term  The tactical addresses a within season

objective decision
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Developing a fertilization strategy

Cumulative Probability Function
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Measured profit 2011
Green: Profit Red: Lower Profit Avg: $740/acre

Net Profit (dollars/acre)

High : $1176
L 0

M Low - $310



Measured profit 2012
Green: Profit Red: Loss Avg: $194/acre




SALUS Best Nitrogen Management 2012 CNIVERS T

Green: Profit Red: Loss Avg: $S428/acres

2012, Only 30 # N/ac
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SALUS Irrigation 2012
Green: Profit Red: Loss Avg: S980/acres

2012, Irrigated 200 # N/ac
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2014 Nitrogen Use Efficiency
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Decision making process

Climatic Decision
The approach : o
scenarios criteria

Agronomical criteria: Maximizing yield

Economical criteria: Maximizing farmers Marginal Net Revenues

MNR _ (Y G ) (N N ) Yy = Grain yield under N practice [ton.ha™!]
—UNMp/  \UTV-1Vp

G, = Grain selling price [€.ton™]
N =N fertilization amount [kgN.ha!]
N, = N price [€. kgN1]

Environmental criteria: Minimizing the Nitrogen Available for
Leaching at the end of the season

Basso, B.et al., 2011. European Journal of Agronomy 35(2) 83-92.
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Management zones

Tomography
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N management using spatially explicit crop modeling
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Dual criteria optimization through tested model determines the N rate that
minimizes nitrate leaching and increases net revenues for farmers

(Basso et al., 2011; Eur J. Agron 35:215-222)



MICHIGAN STATE
IVERSITY

Tactical approach for optimal N rates
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UAY model: mdrd-1000 — microdrones.com

Visable image taken on August 13 using MSU drone
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Net surface flow (Runon-Runoff) in SALUS crop model
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Observed Variable Rate Nitrogen

zone 1 zone 2 zone 3

yield (t/ha)

120 kg/ha 190 kg/ha 170 kg/ha 190 kg/ha 150 kg/ha 190 kg/ha
(control) (control) (control)

Basso et al., in preparation
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Precision agriculture when integrated with crop modeling
can help farmers:

adapt to climate variability and increase their resources
use efficiency

Gains in energy efficiency for farm operations that
consume fuel, including mechanical operation such tillage,
irrigation, fertilization etc..

Gains in production or yield efficiency for grain, and other
agricultural products

Abetment of the GHC emission (N,O) by better fertilizer
use



