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Behavioral responses of Aphidius avenae Haliday and A. gifuensis
Ashmead to the aphid pheromones (E)-B-farnesene and nepetalactone
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Abstract [Objectives] The English green aphid, Sitobion avenae (Fabricius), is one of the most important pests of winter
wheat crops in China. The wasps Aphidius avenae Haliday and A. gifuensis Ashmead are two important parasitoids of S.
avenae. Comparison of the behavioral responses of these species to the aphid pheromones (E)-B-farnesene (EBf) and
nepetalactone (NEP) was performed to improve the scientific application of aphid pheromones. [Methods] A four-arm
olfactometer was used to determine the behavioral responses of A. avenae and A. gifuensis to different dose thresholds of EBf
and NEP. [Results] Female A. gifuensis were significantly (P<0.01) attracted to higher doses (1 pg-uL™, 0.1 pg-uL™") of EBf,
whereas female A. avenae were significantly attracted to lower doses of EBf (0.01 pg-uL”, 0.001 pg-uL™") (P<0.01). Both
female A. gifuensis and female A. avenae were significantly attracted by 0.1 pg-pL™" EBf (A. gifuensis: P<0.01; A. avenae:
P<0.05). A. gifuensis were also significantly attracted to the four candidate doses of NEP (1 ug-pL™", 0.01 ug-uL"' P<0.01

0.1 pg-uL™, 0.001 ug-uL™'  P<0.05), but A. avenae was not. The highest parameter selective coefficient of olfactory behavior
was recorded in A. gifuensis in response to 1 ug-uL" EBf or NEP, whereas that in A. avenae was only recorded at a dose of Eff

0.01 pg-uL™". [Conclusion] EBf or NEP could be as used as semiochemicals to attract these two parasitic wasps. A. gifuensis
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is attracted by EBf or/and NEP whereas A. avenae only appears to use EBf as a chemical cue over for locating aphid hosts in

wheat fields.
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Table 1 Durations of Aphidius gifuensis and A. avenae stayed in the EBf treated and control arms (s) (mean + SE)
e ?
EBf (ngul) A gifuensis(( 9)) A gifuensis((@@)) A. avenae ( ; ) : A avenae(cg()g)
1 Treatment 118.21£13.37 92.54+13.37 18.17+£6.56 24.00+7.18
CK 30.36+4.66 36.53+4.26 76.94+4.32 71.69+6.09
T/C 3.89%* 2.53%* 0.24%* 0.33%*
10! Treatment 109.35+16.07 112.00£22.08 104.44+21.30 60.45+14.91
CK 31.97+6.56 29.90+6.64 48.41+8.07 44.77+7.56
T/C 3.42%* 3.75%* 2.16* 1.35
1072 Treatment 39.20+11.45 85.86+26.06 171.29+17.56 47.73+18.97
CK 38.53+£7.26 23.38+6.05 14.48+2.35 32.38+4.94
T/C 1.02 3.67% 11.83** 1.47
Treatment 64.89+18.51 81.00+18.97 134.96+21.72 73.25+11.30
0 CK 32.80+4.82 20.67+4.72 33.04+6.31 57.39+3.55
T/C 1.98 3.92% 4.08%* 1.28
T/C *  P<0.05 **  P<0.01

T/C refers to average duration in treated arm / average duration in three control arms; * means significantly different at

P<0.05 level
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Table 2 Durations of Aphidius gifuensisand A. avenae stayed in the NEP treated and
control arms (s) (mean + SE)

; (®) 3 (®) 3
NEP (pg-uL™) ) . . . () (©)
A. gifuensis (2) A. gifuensis (&) A. avenae (?) A. avenae (&)
1 Treatment 119.46+16.82 121.42+18.03 69.40+18.71 63.89+18.23
CK 32.20+£5.32 34.17+£5.59 35.03+£5.72 52.67+£6.10
T/C 3.71%* 3.55%* 1.98 1.21
107" Treatment 90.96+19.18 137.70+21.46 44.89+15.85 70.54 £20.37
CK 33.25+5.12 21.77+£6.29 26.89+7.95 32.63+6.22
T/C 2.74% 6.33%* 1.67 2.16
102 Treatment 129.59425.15 102.00+£22.08 87.64+19.98 75.00+21.97
CK 36.04+7.43 36.82+8.35 38.58+8.10 40.03+9.43
T/C 3.60%* 2.77* 2.27 1.87
107 Treatment 81.52+17.16 68.33+£16.90 86.7+20.88 50.75+13.09
CK 31.97+5.16 35.00+7.57 43.17+4.88 48.29+6.01
T/C 2.55% 1.95 2.01 1.05
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