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PESTS, VIRUS & AGRICULTURE

Main period of insect activity
Aphids *

Slugs

Gout fly *

Wheat bulb fly

Yellow cereal fly
Leatherjackets

Wireworms

Orange wheat blossom midge *
Yellow wheat blossom midge *

Saddle gall midge *

Main period of crop risk

Aphids (BYDV) * - .
Aphids (direct feeding) *  ---------

Slugs —

Gout fly (larvae)*  -----

Wheat bulb fly (larvae)

Yellow cereal fly (larvae)
Leatherjackets (larvae) -
Wireworms (larvae)
Orange wheat blossom midge (larvae) *
Yellow wheat blossom midge (larvae) *
Saddle gall midge (larvae) *

Damaging life-stage present: _—
Potentially present (but unlikely damaging): ==========

1 ] | | | |
Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug

Period of high risk: —
Period of low-moderate risk: ==========

Winter wheat Spring wheat

- - Aphids (BYDV) *
== ==a- _— Aphids (direct feeding) * cooc

SELE Slugs —

""""""" Gout fly (larvae) *

Wheat bulb fly (larvae) ——
Yellow cereal fly (larvag) -----------
Leatherjackets (larvae) e
--------- Wireworms (larvae)
D Orange wheat blossom midge (larvae) *
S Yellow wheat blossom midge (larvae) * ———
Saddle gall midge (larvae) * _—
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Leybourne et al., 2024. Agronomy for Sustainable Development.
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METHODS TO SUPPORT PEST AND VIRUS
MANAGEMENT

« Part 1: Screening for BYDV tolerance

« Part 2: Biological models to understand vector-
virus-host interactions

« Part 3: Computer vision to support pest
management
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METHODS TO SUPPORT PEST AND VIRUS
MANAGEMENT

« Part 1. Screening for BYDV tolerance

« Part 2: Biological models to understand vector-
virus-host interactions

e Part 3: Computer vision to support pest
management
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1: SCREENING FOR BYDV TOLERANCE

« Aphid resistance identified in
some wild relatives

» Evidence for role of thionin in
aphid resistance (barley)

b3

Barley transcriptome analyses upon interaction with different
aphid species identify thionins contributing to resistance

ORIGINAL ARTICLE | ) Open Access | & (®

C.M. Escudero-Martinez, J.A. Morris, P.E. Hedley, |.1.B. Bos B4

First published: 27 April 2017 | https:/fdoi.org/10.1111/pce.12979 | Citations: 26

JOURMNAL ARTICLE

Defence gene expression and phloem quality
contribute to mesophyll and phloem resistance to
aphids in wild barley @

Daniel J Leybourne, Tracy A Valentine, Jean A H Robertson, Estefania Pérez-Fernandez,

Angela M Main, Alison J Karley, Jorunn | B Bos &
Journal of Experimental Botany, Volume 70, Issue 15, 1 August 2019, Pages 4011-4026,

https://doi.org/10.1093/jxb/erz163
Published: 10 April 2019  Article history v

nature

Explore content v  About the journal v  Publish with us v

nature > articles » article

Article | Open access | Published: 25 November 2020

The barley pan-genome reveals the hidden legacy of
mutation breeding

Murukarthick Jayakodi, Sudharsan Padmarasu, Georg Haberer, Venkata Suresh Bonthala, Heidrun

Gundlach, Cécile Monat, Thomas Lux, Madia Kamal, Daniel Lang, Axel Himmelbach, Jennifer Ens, Xiao-Qi

Zhang, Tefera T. Angessa, Gaofeng Zhou, Cong_Tan, Camilla Hill, Penghao Wang, Miriam Schreiber, Lori B.

Boston, Christopher Plott, Jerry Jenkins, Yu Guo, Anne Fiebig, Hikmet Budak, ... Nils Stein &

« Pan-genome based on ~76 barley lines
« Multiple gene families

* Including thionin gene family

IVERSITY OF
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"‘~ The James

Hutton
“III Institute
Dr Jorunn Bos

PhD Student (Yan
Fu) screening ~ 20
lines for aphid
resistance

Liverpool: Screen
for virus tolerance



1: SCREENING FOR BYDV TOLERANCE

» 16 barley varieties

e 2 controls
« KWS Orwell (susceptible)
 KWS Ferris (tolerant)

« Challenge with viruliferous (BYDV-PAV) or
“mock” aphids

« Measure plant physiology and BYDV titre

Harvest + ELISA

96 h aphid 4
challenge

Six week incubation

(

Relatiive plant height
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Plant variety

« Potential tolerance and compensatory growth

Next-steps:
* More replicates
» Tissue analysis to examine leaf biochemistry (FTIR)
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2: BIOLOGICAL MODELS — UNDERSTANDING
VECTOR-VIRUS-HOST INTERACTIONS

Aphid species vector different virus
species with variable efficacy

Aphid phenotype (virus and life-history)
differs between populations within a
given species

These will all ultimately interact to
Influence vector-virus-host dynamics

Model these interactions?

o
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Proportion of plants infected
% 3
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M. d|rh0dum pad| S. avenae

E)

o
o

o
~
13

Proportion of plants infected
o o
5_ 3

o
o
o

n=4 n=24 n=23 n=23 n=24 n=23 n=24 n=24

& @ @ @ @ @ @@

Aphid genotype: Cladelll Cladell Cladell Cladell Cladel Cladel Cladel

Buchnera strain; Cladel Cladell Cladelll Cladel Clade! Clade!l Cladel

Facultative endosymbiont: Control & F.symbiotica ® H.defensa © None



: BIOLOGICAL MODELS — UNDERSTANDING f\[\j .
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METHODS TO SUPPORT PEST AND VIRUS
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e Part 1: Screening for BYDV tolerance

« Part 2: Biological models to understand vector-
virus-host interactions
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3: COMPUTER VISION TO SUPPORT PEST A
MANAGEMENT LIVERPOOL

University
Of
Sheffield.

Detection
results

Global
Database

Pest
Detection!

Knowledge
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| Human-Computer interface |

h O — r __________________ /s

Explanations of the
decisions

------- Auxiliary line

e LI €t al. (2024). Journal of Industrial
Information Integration
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Li et al. (2024). Journal of Industrial



SUMMARY LIVERPOOL

« Part 1: Screening for BYDV tolerance

« Part 2: Biological models to understand vector-
virus-host interactions

« Part 3: Computer vision to support pest
management
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