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Studied agronomy at Université Laval

« Soil tillage . .

« Remove all plants Soil degradation
* Low organi(_: matter Erosion

» No crop residuals
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« Historical and philosophical background
on precision agriculture (PA)

» Examples of PA research

* New research platform on precision
horticulture at AAC
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Ag production requires inputs

A lot of inputs

Water

Fertilizers Pesticides

. Herbicides

, Insectici
secticideg

Fungicides
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How did we get there?

Colonization
* Few people

d + Huge fields

* Need for more efficiency
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Mechnization and motorization
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Pesticides & Fertilizers
after WWII
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60 hectares field
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22 fields
5 fields

Stafford, 2006

What about that field?




s Farmers got further from their field
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Off-target is damaging
In general, we miss the target.
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Consequences are multifold: g =A%

current NU
*Yield loss

*Profit loss

*Environment degradation

Herbicide

Lassaletta et al. 2014
50 year trends in nitrogen use efficiency
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The goal of precision agriculture?

To match the soil and crop needs with the

input delivery using various sources of
intelligence

To use all the techniques and
technologies available to see what
the farmer cannot see anymore
from the top of his tractor.
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1. Variable-rate N management

N management strategies
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Some examples of PA research
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1. Variable-rate N management

Problem: N deficiencies cause yield loss and pollutes
the biosphere.

Approach: Use PA techniques to increase N use
efficiency.

Results: Increasing the precision in N management
increases NUE and reduces GHG
emissions.

Funding: FRQNT and Fluid Fertilizer Foundations

Farmer Mz RS +MZ

iglzo . . 2
LS TENIE BRE I
£ 60 ,bﬁ- b\\\-cg“\:
uf C/:Q c/\ /\\
o) /\\ AN /\\
230Ié§_lé§- ;Q

JEZY 7Y 2R

2010 2011 2012




' e
H- | S P 0
N |Oad|ngs Farmer MZ  RS+MZ Farmer  MZ  RS+MZ
- - , < ey . N0 emissions R
Nl | N AN NI
5 168 g 45 7 §~ é \\\ ﬁ 'Q
. 7 : NN NN B
2 112 7 & 20 N i~ §
g g N N N
2 | ntin NUE and e, @ N
& 56+ in N loadings E 154 N @
a biosphere. \ % N I\
0- Uniform Mz I““.‘hRs +MZ h 2010 2011 2012
Reductions in N,O linked to fertilizer

=<
@
o
]
3

)

2. Precision irrigation
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‘n : 2. Precision irrigation
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_ Problem: In the US western states, water scarcity is
becoming a major issue and farmers are
looking for techniques to improve the
amount of crop per drop.

Approach: To study spatial and temporal variability of
soil water content to develop adapted

startegies.
Results: SWC varies in space, time and depth.
Funding: Valley Irrigation, 21st Century Eq. and CO

Corn Board




.-/Variability in SWC

SWC varies according to
Location

b o «Depth

*Time

Example

3. Early detection of N deficiency

Problem: Crop remote sensing tools work best from
V8 to V12 growth stages of corn, but
farmers are applying N from V4.

Approach: To study the potential of crop sensors
based on fluorescence for early detection of

N deficiency.

Results: It is possible to detect N variability from

V5 using fluorescence.

Funding: Force-A

Results

V5 V6 V7 v8

o o5 s o 5o =
2 3 8 e 5
4 & -

N rate (kg/ha)

= - e
RoR R &
=

5
B8
= >

d

3. Early detection of N deficiency

Multiplex (Force-A)

Treatements: 0, 75, 150 or 225 kg N/Ha
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Two new research platforms
at the CRD St-Jean-sur-Richelieu AAFC

Prechion Horticulture

Biovigiance
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Research Plateform in
Precision Horticulture

—gi

e

PA expertise PA tools
Statistician

Geomatician
Electro-mechanician

PA Scientists
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Research Plateform in
Precision Horticulture
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Examples of projects:

« Vegetable crop yield monitoring

« Precision mechanical weed management in carrots

« Spatial assessment of seeding operations
« Spatio-temporal characterisation of pest infestations

« Systematic litterature review on precision horticulture

Questions?

Louis Longchamps PhD
Research Scientist in Precision Horticulture
Louis.Longchamps@canada.ca
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Research Plateform in
Precision Horticulture

Horticulture problems

Solutions
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Early 18 century: Colonisation
»Increase in land usage

Mid-19t% century: Industrial revolution
»Increase in fuel usage

Mid-20t century: Green revolution
> Increase in water, nutrients and pesticides use

Now: Sustainable revolution?
»Increase in data usage

Sustainable

YES NO
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