Converting Colorful Maps into
Useful Info - Normalizing years of

geo-referenced soil and yield data to
strategize next year’s management
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-ﬁ#ﬁm,wﬁ??ﬁ? Spatial variability is the norm rather than
the exception in most fields.

The success of Precision Agriculture
depends on:

e how accurate Is the assessment
of variablility
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e adequacy of inputs recommendations

e the degree of application control



Management Zones

A management zone for variable rate technology (VRT) can
be defined as a sub-region of a field that expresses a
near-homogeneous combination of yield limiting factors

for which a single rate of a specific crop input is appropriate




Management Zones Delineation

Various authors have proposed criteria for the delineation of
management zones based on:

e Topography, landscape position

e Soil Type

e Nutrient levels

e Yield

e EC

e Remote sensing and aerial photos
e Producers experiences

(Fiez et al., 1994, Ostergaard, 1997, Franzen et al., 2001, Basso et al., 2001, Johnson et al., 2003,
Ferguson et al., 2004; Schepers et al., 2004, Chang et al., 2004, Fleming et al., 2004, Inman et al., 2005)
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Precision Agriculture Scales of Application
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Veris Soil Conductivity Map: Shallow
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Veris Soil Conductivity Map: Deep

Conductivity

- High : 77.7
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High-resolution 2-D resistivity tomography I
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20006 Yield Map
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2008 Yield Map
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2010 Yield Map
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2012 Yield Map
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2014 Yield Map
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Stability Map

: -

- 'E*r:-—'!
o !

Y _rﬁ

—_

Bl High/Stable
B Low/Stable
[ ] Unstable




2014 Nitrogen Use Efficiency




2014 Nitrogen Fertilizer Efficiency




SALUS

(System Approach for Land Use Sustainability)
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(System Approach for Land Use Sustainability)
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Model validation
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Yield (bu/ac)
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Yield (bu/ac)

Application Rate Assumed: 160 Ib/ac
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Yield Maps
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6 Years of Yields in a Single Field
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Stability Map
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Measured profit 2011
Green: Profit Red: Lower Profit Avg:
$740/acre




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




SALUS Best Nitrogen Management 2012
Green: Profit Red: Loss Avg: $428/acres

2012, Only 30 # N/ac

Net Profit (dollars/hectare) “
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SALUS Irrigation 2012
Green: Profit Red: Loss Avg: $980/acres

2012, Irrigated 200 # N/ac
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Field Topography
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(%) Salus Simple Interface

D 140.134.48.19

The System Approach to Environmental Sustainability

Walooma to the SALUS model-simple interface.
SALUS is a computer simulation crop model designed to
improve crop production and reduce environmental
impact. In this web page users by answering a set of
simple questions (i.e. soil type, planting details, fertilizer,
irrigation, etc.) can simulate the effect of a management

sirategy on crop yield, nitrate leaching and carbon E
sequestration.
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Register

login

Dr. Bruno Basso(bruno.basso@unibas.it)
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MANAGEMENT Step 2/2

General Problems
How do you till the soil: Do you apply manure or compost: Do you have problems of
Minimum Tillage v ® No O Yes L
No [
What crop are you In which month do you If yes how much

Do you spray for weeds:

planting: plant the crop: m (I{ga"ha)
m \ 4 June v © e

Do you irrigate the crop:

. : - N ® No O Yes
How ma|nyh}|n1e5| do In '.ﬁ,hu:.wl rnrsnftr:’?lclc Do you have problems of
u f : fou a r N fertilizer: PR :

YELE B[R eI, y PRl How do you handle crop plant diseases:

: B G 2 o -

- -

How much N fertilizer Incorporated with tillage Do you spray for plant
do you apply: Zna: diseases:

25 | - M ' |

Mo YES
(kgfha)
Submit

Specify management strategies




Feld Name Maize0l

Results of 6 years
Yield (kg/ha)
Mitrate leaching (annual) (kg/ha)
Nitrogen in the soil at Harvest (kg/ha) :
Nitrogen Use Efficiency (Yield/ M)
N20 emissions (kg/ha)
CO2 emissions annual (kg/ha)

Soil carbon change (%)
Water Use Efficiency (kg/mm) ]

Water Stress Index

Drainage (mm)

Soil Evaporation (mm)
Plant Transpirtion (mm)
(mm)

Soil water content at Harvest (mm

Agronomic Management
Sustainability Index:

Best Year

18522
0
43.08
1234
1.75
2032 52
40
17
221.46
29665
262.5
221.46

wodel

SALS ..

Average Year

14947
0.43
78.69
996
1.76
7331.18
31.51
11.83
82.21
454 .37
218.45
82.21
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1010 View Input

Worse Year Total for 6 years
11658 -
256 _ 256
116.46 -

T -
1.77 10.55
9653.07 4398707
- : -0.06
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g _

0 —
535 27262
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TryAgain | ‘Compare Outputs.

e Simulation results and AMSI index




Homogeneous Zones I

Tomography

High Yield Zone

Medium Yield Zone

Yield

Low Yield Zone




Strategic and tactical 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 35:215-2



Observed Variable Rate Nitrogen

Variable rate nitrogen rates were selected using SALUS model after evaluating the
N response for each of the N rate in each zone for 30 years of available weather

yield (t/ha)

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




Reducing Greenhouse Gas Emissions

4000 —&—yield
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Basso et al., 2012
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Precision agricultural management as adaptation and

mitigation strategies

reduce risks and allows the
stabilization of ecosystems services for the following reasons:

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

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

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



Conclusions

The proper simulation of the water entering the soil and the
amount available to crops allow to estimate the right amount of
N fertilizer and irrigation (if available) to apply in the most
efficient and sustainable way.

It will help farmers manage their variability and quantify the
effects of management practices, genetics, soil and weather on
yield, and support decisions related to crop management
strategies for optimizing profitability and increase resource use
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