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The ARO is the leading Agro research &
development organization in Israel,
operating as the research arm of
the Ministry of Agriculture

ARQO aims to improving existing
agricultural production systems and
introducing new products, processes &
equipment, thereby ensuring the basis of
Israel's future agriculture.

The ARO is responsible for about 70% of
the agriculture research and development
in Israel.
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Plant Science Engineering



Field variability

Photograph:
Abraham Gamliel
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Site-specific
application

Data and
information
processing

Data
Collection




Data
Collection




https://www.youtube.com/watch?v=ECqCDrBxwwk

https://www.youtube.com/watch?time_continue
=154&v=MyQyp_wwpoc
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https://www.youtube.com/watch?v=9fNS7ZCxE9s
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Creating a Normalized Difference Vegetation Index (NDVI)
Red

NIR Wavelength

https://umanitoba.ca/faculties/afs/agronomists_conf/media/8 - 2-30 -
_Price_Dec_11 2014 RoboFlight.pdf
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https://www.youtube.com/watch?v=UHkEbemburs



http://www.youtube.com/watch?v=ptKwkk2W-WM&feature=player_embedded
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et Irrigation management

* Model based ETp
* Soil water potential

e Leaf water potential
e Dendrometers and alike
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Detection of
iIrrigation
malfunctions:

grapevines

Leach in single drippers...

Vineyard, Upper Galilee



Detection of
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Leach in single dripbers...

Vineyard, Upper Galilee
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Clogging in drippers...

19.0%C

Cotton, Northern Israel, Megido




Data and
information
processing
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Leaf temperature IS a function of:

*Air temperature @

*Net Radiation

*Wind speed b= [ T

*VVapor Pressure Deficit (VPD) w: :u
v @

*Leaf Boundary Layer
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T~ T
CWS| = ( canopy mn)
(Trmx _Tm'n)

were.
'Tcanopy = measured canopy temperature

-Ti, = Fully transpiring leaves temperature Lower Baseline

1. = Fully stressed leaves temperature

(Idso et al., 1981) Upper Baseline
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10/07/2011

Akalpi, 22 DAF

irrigation management of
commercial fields

27/07/2011
Akalpi, 39 DAF

“ ~,
LWP (MPa)
..................................................................................... Cwer irrigated
| 18/08/2011 -
| Akalpi, 61 DAF Well irrigated

Low water stress
Medium to sever water stress
Soil

. -

Cohen, Y., et al. 2017. Precision Agriculture 18(5):801-822.
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Yleld Potatoes
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Marketing Yield
(ton/dunam)

120% 2 Day 70% 100%
Corrected treatments

Irrigation Treatments



Variable
rate
application

Spatial
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Systems



Variable
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. Variable rate irrigation

.:...-.; ‘T.-v-,. - ‘.'...‘-..” X]rfUd| '
gronomist.

-[[cropmetrics.com/features/variable-rate-irrigation/
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VRI In drip and micro irrigation

* Dripper with VRI capabilities under
development in ARO
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Thermal imaging for the detection of
biotic stress in orchards




The red palm weevil
Rhynchophorus ferrugineus (Olivier)

The red palm weevil, Rhynchophorus
ferrugineus, is a species of snout beetle
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- commercial orchard

Ic of canopy temperature

Diurnal dynam




Ma’ale Gamla. 'Hayani' date palm, Sep. 2013

Detection Accuracy: 75%
Overestimation: 25%

pair 1 pair 2 pair 3 all
® Control M Infected




Thermal imaging for the detection of
Jojoba plants infected by Fusarium
oxysporum







Results

Canopy temperature increases with infection level
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CROP NUTRIENT MANAGEMENT
(FERTILIZATION) USING REMOTE SPECTRAL
SENSING
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Early detection of corn and sunflower
stress induced by chemical spraying

“MONTPELLIER 2019

Shahar Gad
Victor Alchanatis, Yael Edan,

Tidhar Sandovsky, Idan Harary, Tslil
Nacson




Objective

Detect abiotic stress using leaf spectral reflectance.
Detect inhibition of 3 mechanisms:

* lipid metabolism

» photosynthesis

* amino acid metabolism

mechanisms of action (MOA)




Data acquisition

Leaf spectral reflectance
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PI—S regr955i0n Results — All spectrum model
on _average phenotypes
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Random Forest Machine Learning models

Normalized confusion matrix test DSunflower set Density plot for infected and non-infected plant of the test DSunflower se
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On-going work
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» Super resolution algorithms for improving spatial
resolution of remotely sensed data

 SAS — Software apps for scouting and ground truth
data acquisition from farmers, and dissemination of
research and extension services
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