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WP2 in 6P2 : Detection of diseases

*  Which sensor is most optimal for a given disease?
e What resolution is required in space and time to detect symptoms?
e Can multiple sensors improve disease detection?

Chawade, A,, et al. (2019). High-Throughput Field-Phenotyping Tools for Plant Breeding
and Precision Agriculture. Agronomy, 9(5), 258.
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SLU in Plant Science
Proximal Phenotyping and Machine Sensors used:

Learning Methods to Identify
Septoria Tritici Blotch Disease
Symptoms in Wheat

Firuz Odilbekov’, Rita Armoniené’, Tina Henriksson? and Aakash Chawade*

Chlorophyll Fluorescence
Spectroradiometer
Surface temperature

' Department of Plant Breeding, Swedish University of Agricultural Sciences, Alnarp, Sweden, # Lantménnen Lantbruk,
Svaldy, Sweden
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e Chlorophyll fluorescence measurement
provides the earliest detection of disease
symptoms

e Surface temperature of foliage increases
upon infection

* Machine learning by integrating data

from various different sensors

Odilbekov et al. 2018
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FIGURE 9 | Differences in QY (A,C) and leaf surface temperature (B,D) in Nimbus (A,B) and Kranich (C,D) across different time points (fwo sample t-test, *p < 0.05).
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FIGURE 10 | Scatter plot and the simple linear regression line between pradicted and observed STB infection scores. (A) Chlorosis in the validation set, (B) necrosis

in the validation sat, (C) chlorosis in the test set.
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Field trial in 2018

Aim: To identify most useful sensors for detecting wheat diseases

200 Winter wheat landraces from NordGen genebank

Trial in Svalov by Lantmannen

Population structure
20k SNP chip
Odilbekov et al. 2019

Phenotyping with PhenoCart with multiple sensors

M Denmark WM Germany MM Finland M 1896-1940 WM 1981-2012
M Norway M Sweden N/A B 1941-1980 N/A BMRBMMRES
1 A) 1 B) 10
50 - 4
S ] ]
Y T I | @M*& gt
= 0- ® o ® o
ol
5 E - -
- @ o o ] ] @ o
. [ X Ce
50 - i
S e N S S R R LA S S B S B B S L B S B R T | I—
-50 0 50 -50 0 50 -50 50
PCA1 12.3% PCA1 12.3% PCA1 12.3%

Odilbekov et al. 2019

AAKASH CHAWADE | DEPARTMENT OF PLANT BREEDING | SLLU



SRS
i-"-'l‘. ‘if x ?;lr'l c',‘?';%'
‘- P b -.- {

i

pts

VoRld s




SR

SLU Winter wheat growth stages

Flowering time
Plant height
Maturity

Grain yield
Quality

Abiotic stresses

Winter hardiness
er

WA

Weeds l
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: Yellow rust Septoria tritici blotch Fusarium head blight
Pests & diseases I:>
Powdery mildew Brown rust Trips
AphldS (Adapted from Jordbruksverket, 2016)
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Presentation Notes
Better cultivars are developed by incremental improvement of these traits


JL But the mother nature had other plans in 2018 ©
SLU Early vigour Stem Elongation

4 -\

RGB imaging: GSD 0.02 cm/px

Six Timepoints (April — July)
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JL Clustering of genotypes based on growth curves of genotypes

SLU K means clustering
200 winter wheat landraces
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Root phenotyping at seedling stage

~

Biotron: Growth rooms

e 200 winter wheat accessions
e RootNav software

e Early vigour of roots

 Root angle
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SLU Field workin 2019

Two big improvements in 2019
a) There were diseases in the filed ©
b) Two spectral sensors

c) Same material planted in four countries

Collaboration: SLU, Lantmannen, LAMMC,
Copenhagen Univ., ETKI, NordGen
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Summarizing thoughts...

e Phenotyping for pre-breeding vs commercial breeding
e High-throughput or high-precision

e |ndoors or outdoors

* Empirical gain from selection is the only true measure, and predictions must be validated
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