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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%
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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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Vector diversity influences BYDV-PAV transmission in 

R. padi

Leybourne, Whitehead, Will. 2024. Biology Letters

>500 potential SNPs

APHID DIVERSITY AND BYDV: VECTOR 

DIVERSITY INFLUENCES TRANSMISSION
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APHID DIVERSITY AND BYDV DIVERSITY

• Two vector populations

• Same genotype

• Different endosymbiont

• Two virus variants:

• BYDV-PAV R07 

• BYDV-PAV York 
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APHID DIVERSITY AND BYDV DIVERSITY

• Two vector populations

• Same genotype

• Different endosymbiont

• Two virus variants:

• BYDV-PAV R07 

• BYDV-PAV York 

• Differences in feeding 

behaviour?

Next step:

• RNA-Sequencing
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CONCLUSION & FUTURE

• Variation in BYDV-PAV (R07 variant) transmission 

efficiency – genetically linked.

• Virus variation an important aspect to consider

• Virus promotes phloem access and salivation but 

mediated by endosymbiont

• RNA-Seq will help identify molecular drivers / dialogue 

between symbiont-vector-virus-host
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