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CEREAL APHIDS: IMPORTANT DISEASE VECTORS

Cereal aphids vector yellow dwarf virus

Brought in by winged aphids

Spread through crop by walking aphids

Virus can reduce yield by 20-80%




CEREAL APHID SYMBIONTS

Aphid species
e.g. R. padi

f‘

Main facultative
endosymbionts: E ! m

* Hamiltonella defensa Genetic varlatlon within population
* Regiella insecticola
» Serratia symbiotica

* Fukatsia symbiotica

» Aresnophonus spp. % % ?! %
* Rickettsia spp. Obligate endosymbiont present in all aphids

* Ricketsiella spp.

» Spiroplasma spp.




CEREAL APHID SYMBIONTS
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HOW COMMON ARE CEREAL APHID SYMBIONTS?

Aphid species
e.g. R. padi

Main facultative
endosymbionts: M m

« Hamiltonella defensa Genetic varlatlon within population
* Regiella insecticola 1
» Serratia symbiotica

* Fukatsia symbiotica % % %

» Aresnophonus spp.
e Rickettsia spp. Obligate endosymbiont present in all aphids

» Ricketsiella spp. I I +
» Spiroplasma spp.

Facultative endosymbiotic variation
within populations




WHAT IS DRIVING VARIABLE SYMBIOTIC ASSOCIATIONS?
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WHAT IS DRIVING VARIABLE SYMBIOTIC ASSOCIATIONS?
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WHAT IS DRIVING VARIABLE SYMBIOTIC ASSOCIATIONS?
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WHAT IS DRIVING VARIABLE SYMBIOTIC ASSOCIATIONS?

Three datasets:

1. Aphid abundance

Ten quadrats / field
(MD, RP, SA)
2. Natural enemy

abundance
Two locations / field

(Parasitoid and Carabid)
3. Endosymbiont presence

and diversity
(per individual aphid)
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LANDSCAPE STRUCTURE AND APHID ABUNDANCE
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APHID SYMBIONTS

. M. dirhodum: 221 samples; R. insecticola most common
. R. padi: 53 samples; H. defensa most common
. S. avenae: 432 samples; R. insecticola most common
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Edge

NATURAL ENEMIES, APHID SYMBIONTS
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LANDSCAPE STRUCTURE, APHID SYMBIONTS
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WHAT IS DRIVING VARIABLE SYMBIOTIC ASSOCIATIONS?
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LANDSCAPE STRUCTURE, NATURAL ENEMIES, APHID SYMBIONTS

Agricultural landscape Host crop Crop compositional Seminatural Aphid abundance SEM pathways.
configuration: Field size proportion heterogeneity habitat proportion Fischer's C = 14.97 ; df = 6, p = 0.020
Natural enemy abundance SEM pathways.
B ————— R Fischer's C = 4.62;df = 2:p=0.119
I —— i 5. avenae endosymbiont SEM pathways.
in316 Fischer's C = 6.57; df = 6, p = 0.362
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[ Association with H. defensa | -0.656 *| Co-association: R. insecticola [ Association with H_ defensa | : Co-association: R. insecticola
and H. defensa oA and H. defensa

| Endosymbiont association: S. avenae | | Endosymbiont association: M. dirhodum |




LANDSCAPE STRUCTURE, NATURAL ENEMIES, APHID SYMBIONTS

« Connected

Agricultural landscape Aphid albundance SEM pathways.
configuration: Field size Fischer's C = 14.97 ; df = 6; p = 0.020 landsca pes
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LANDSCAPE STRUCTURE, NATURAL ENEMIES, APHID SYMBIONTS

« Connected

Seminatural Aphid abundance SEM pathways.
habitat proportion Fischer's C = 14.97 ; df = 6; p = 0.020 landsca pes
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LANDSCAPE STRUCTURE, NATURAL ENEMIES, APHID SYMBIONTS
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Top-down and bottom-up factors influence «
symbiont associations UNIVERSITY OF
LIVERPOOL

 Variation in endosymbiont association and
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« Connected landscapes (lower agricultural
configuration) support more protective

microbiomes « Prof Emily Martin (Giessen)

* Dr Sharon Zytynska (Manchester)

« Many cryptic drivers that are influenced by Eﬁg?\ﬂl\lf:::ﬁnkg?&%ocve&nnover)

direct and indirect factors (including aphid . Zoological Biodiversity Group
population regulation) (Hannover/Giessen)
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