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Genetic pest resistance in wheat ~
is it possible?
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OWBM - a success story

Resistant varieties
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YIELD, AGRONOMY AND DISEASE RESISTANCE
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Fungicide-treated grain yield (% treated control ° A” Va rletles have Same
United Kingdom (10.7 t/ha) 101 103 100 99 104 103 102 100 99 106 103 103 103 .
East region (10.8 t/ha) 100 102 101 99 103 103 102 99 99 106 103 104 103
West region (10.7 t/ha) 101 102 99 98 104 102 100 93 98 105 105 102 104 reSIStance gene
MNorth region (9.9 t/hal 101 109 101 102 [102] [104] 104 103 103 [110] 104 104 98

Untreated grain yield (% treated control
United Kingdom (10.7 t/ha)
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;tlwithoutPGR(‘l—S) 7 6 1 71 1 T resistance
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Resistance to lodging with PGR (1-9) 8 T 8 7 T T g T T
Height without PGR (cm) 82 83 85 89 87 84 86 81 89 84 81 86 85
Ripening (days +/- JB Diego, -ve = earlier) 0 1 +2 0 + +1 -1 +1 +1 H
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Midew (1) & 6 5 7 6 8B 3 m 6 1 & 5 9 for susceptible varieties
Yellow rust (1-9) 6 8 8 ] a 9 6 [ 4 T B 6 9

Brown rust (1-8) 4 6 5 4 6 T 5 8 5 T 9 5 5

Septoria nodorum (1-9) [5] 1 6] [6] [6] [6] 6] [ [6]1 [ [ 5 [8]

Septoria tritici (1-9) 6.0 44 64 67 73 58 46 46 55 52 5bH4 43 59

Eyespot (1-3) 6@ 4 5 4 Bl @Bl 4 g 5 [ 5 4 4

Fusarium ear blight {1-9) T 6 6 6 6 6 T 6 6 6 [ 6 6
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Other genetic resistances present in modern wheat

e Genetic resistance does exist for some other insect pests
- Russian Wheat Aphid
- Hessian Fly
- Saw Fly

e There is no genetic resistance in modern wheat for two of the UKs most
important pests

The Target Pests

.
Rhopalosiphum padi
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Aphid resistance — the challenge

« F1 generations of crosses, MDRO37 x MDR0O45, MDR049 and
MDRE57, tested in the phenotyping screen against both aphid
species

The Target Pests
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Lower feeding and nymph production

Reduced feeding by R. padi in EPG bioassays in WISP

Behaviours: np: not probing, C: pathway phase, £E1: salivation, E2: phloem ingestion
(feeding) , eraile et mechanics, G: xylem ingestion (drinking)
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Summary

e Genetic resistance does exist in modern UK wheat to some insect pests

e |nsect resistance is not currently perceived to be a priority when
choosing which variety to drill

e Some element of aphid resistance is possible but not in the immediate
future

e Possible resistances identified so far lead to reduced feeding and
reduced nymph production — but does not stop feeding entirely

e Virus transmission will still be a key problem
e There is no ‘quick fix’ from conventional wheat breeding

e UK wheat growers will continue to require chemistry to ensure adequate
wheat supply
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