
GENETIC DIVERSITY IN APHID 

POPULATIONS DRIVES 

SUCCESSFUL TRANSMISSION 

OF BARLEY YELLOW DWARF 

VIRUS.

Dr Daniel Leybourne
1851 Research Fellow

September 2024

E

v Department of 

Evolution, Ecology and 

Behaviour



liverpool.ac.uk | We are the original redbrick

INSECTS, DISEASE & AGRICULTURE

Benjamin Nowak Leybourne et al., 2024. Agronomy for Sustainable Development.
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APHIDS: PERFECT DISEASE VECTORS IN 

AGRICULTURAL SYSTEMS

• Yellow dwarf viruses of significant 

importance in cereal systems

• Brought in by winged aphids

• Spread through crop by walking 

aphids

• Disease can reduce yield by 20-80%
• Rainfall might increase virus spread
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MAIN YELLOW DWARF VIRUS VECTORS

• Variable transmission between vector species:

• R. padi: BYDV-PAV 

• M. dirhodum: BYDV-PAV, BYDV-MAV

• S. avenae: BYDV-MAV, BYDV-PAV (inefficiently)
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ARE ALL VECTOR POPULATIONS EQUAL?

Main facultative 

endosymbionts:

• Hamiltonella defensa

• Regiella insecticola

• Serratia symbiotica

• Fukatsia symbiotica

• Aresnophonus spp.

• Rickettsia spp.

• Ricketsiella spp.

• Spiroplasma spp.
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APHID DIVERSITY AND BYDV: S AVENAE

Leybourne, Whitehead, Will. 2024. Biology Letters

No effect of vector diversity on BYDV-PAV 

transmission in S. avenae
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Vector diversity (aphid genotype) influences BYDV-

PAV transmission in R. padi

Leybourne, Whitehead, Will. 2024. Biology Letters

>500 potential SNPs

APHID DIVERSITY AND BYDV: R. PADI
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Growing the R. padi – PAV dataset:
• 20 additional R. padi populations (8 analysed)

• BYDV-PAV transmission data

• Aphid genotype

• B. aphidicola strain

• Facultative endosymbiont presence

APHID DIVERSITY AND BYDV: NEXT STEPS

945 - Thursday
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CONCLUSION

• Limited variation in transmission efficiency of BYDV-

PAV (JKI variant) in S. avenae – an inefficient vector.

• Variation in BYDV-PAV (JKI variant) transmission 

efficiency in R. padi – potentially genetically linked.

• Growing the R. padi dataset – 20 new lines: 12 tested, 

8 analysed, 8 starting next week!
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Ecological Entomology

Top-quality original research on the ecology of insects 
and related invertebrate taxa. 

• A Royal Entomological Society Journal, supporting the entomological 
community

• Fast turnaround times

• High-quality peer review by our expert editorial board

• Open-Access option available 

• Global reach
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