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The effect of mineral oil emulsion on the natural enemy
Aphidius gifuensis ( Hymenoptera. Aphidiidae)

PAN Feng, CHEN Huaxiang, YIN Lihong "
Forestry College, Southwest Forestry University, Kunming, Yunnan 650224, China

Abstract; [ Aim] Mineral oil emulsion is widely applied for pest control on fruits, vegetables, crops and gardens because of low hu-
man toxicity, broad insecticidal spectrum and lack of resistance. However, there are few reports about the effect of mineral oil emulsion
on natural enemies. Information on the safety of mineral oil emulsion on natural enemies in different development stages can provide
abasis for better coordination of chemical and biological control methods. [ Method] Residual film method and dipping method were a-
dopted under laboratory condition to determine the impacts of mineral oil emulsion on the hymenopteran natural enemy, Aphidius gifu-
ensis in different development stages. [ Result] Mineral oil emulsion had little influence on adult A. gifuensis, without obvious toxicity
when consumed, but with a certain contact toxicity. Under the highest treatment concentration of 150 dilution multiple liquid
(4986.960 mg - L"), modify the survival rate was 92% after 24 h. The oil emulsion can cause higher mortality to eggs and larvae of
A. gifuensis with the LC, being 859.541 mg - L™, which is much lower than the lowest tested concentration of 450 dilution multiple
liquid (1662.320 mg - L™"). Compared to the control group, the parasitoid emerged from emulsion-treated mummified aphids 1 day lat-
er, and the emergence rate decreased with the increasing treatment concentration, from 81.25% at the 450 dilution multiple liquid to
47.75% at 150 dilution multiple liquid. [ Conclusion] Mineral oil emulsion can be used when adult A. gifuensisare present, but its spe-
cific concentration and application time remain to be determined further to minimise damage to immature stages of this natural enemy.
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Table 1 Contact toxicity of mineral oils to adult A. gifuensis

i BA L Cfiiffiin Z41FET-3 Cumulative mortality at intervals after treatment/%
Dilution multiple /( mg/ . L’l) 24 4h 8h 12 h 2% h
150 4986.960 3.33+1.93a 3.33+1.93a 4.44+2.22a 4.44+2.22a 7.78+4.84a
250 2992.176 1.11+1.11ab 1.11+1.11ab 4.44+2.22a 6.67+3.85a 7.78+2.94a
350 2137.269 0.00+0.00b 0.00+0.00b 0.00+0.00b 2.22+2.22a 2.22+2.22a
450 1662.320 0.00+0.00b 0.00+0.00b 0.00+0.00b 1.11£1.11a 1.11+1.11a
CK 0 0.00+0.00b 0.00+0.00b 0.00+0.00b I.11x1.11a I.11x1.11a

F PRI I (AR ; R BB 5 AR TR /NG 788 7R TE 0.05 /KF B2 5 B, HARTETRAE 5% LN, R IEFET- %,
Data are means=SE. Data in the same column followed by the different letters are significantly different at 5% level. There is no need to correct

mortality when it is less than 5%.
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Table 2 Toxicity of mineral spray oils after consumption in adult A. gifuensis

TR EL R B PET-# Cumulative mortality at intervals after treatment/ %
RIS Concentration
Dilution muhlple /( mg - Lil) 2h 4 h 8 h 12 h 24 h
150 4986.960 2.22+2.22 2.22+2.22 2.22+2.22 4.44+4.44 5.56+4.01
250 2992.176 1.11£1.11 1.11£1.11 1.11£1.11 1.11£1.11 2.22+2.22
350 2137.269 0.00+0.00 0.00+0.00 0.00+0.00 1.11+1.11 2.22+2.22
450 1662.320 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00 1.11+1.11
CK 0 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00 1.11£1.11

RPEE N T e hRiER ; RIFIEARTE 0.05 K P LZERARRE . HRFCTRIE 5% LIN , R EFET-H,
Data are means+SE. Data in the same column are unsignificantly different at 5% level. There is no need to correct mortality when it is less than 5%.
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Table 3 Effects of mineral oils on emergence rate of A. gifuensis pupae

N 95% {5 X [i1]
Bk BE = I {=]
R - Lk ik BARWINE ey 95% confdence
. A Concentration - Toxwlty regression _ .
Dilution multiple ") Emergence rate/%  Inhibition rate/% : /(mg - L") interval
/(mg -+ L71) equation .
/(mg- L")
150 4986.960 47.75+3.53¢ 52.25
250 2992.176 62.17+13.90bc 37.83
350 2137.269 64.92+11.43bc 35.08 y=-6.223+1.705x 4472.748 3638.048 ~6748.113
450 1662.320 81.25+3.15ab 18.75
CK 0 95.92+3.07a 4.08

FRBUA A BIE AR DR ; [R5 EAE 5 AR NG B RRTE 0.05 KF 1225 W2 . FARPIEANHIZRAE 5% AN, A3 HAG IE
Data are means=SE. Data in the same column followed by the different letters are significantly different at 5% level. There is no need to correct

nature inhibition rate when it is less than 5%.
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Fig.1 Eclosion dynamics of A. gifuensis pupae exposed to mineral oils
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Table 4 Toxicity of mineral oils to the aphid host of A. gifuensis (egg and larvae)

95% & {5 [X.[i1]

s e o s == I 1
e L s BIESECR BRI L gorp
o i Concentration R Corrected mortality  Toxicity regression B .
Dilution multiple ) Mortality/ % : /(mg -+ L") interval
/(mg - L") /% equation .
/(mg - L77)

150 4986.960 98.15+0.81a 97.85
250 2992.176 88.89+3.14b 88.17
350 2137.269 80.37+2.86¢ 78.49 y=-9.317+3.175x 859.541 563.317~1081.880
450 1662.320 65.19+2.43d 62.37
CK 0 7.78+1.67e 0

Fe PR A I AR ER ; RV EUR S MR R NG P35 2R TE 0.05 K F 22 R B3, ARIET:RIE 5% M 15% 2 18], 75 B AL 1IESE

T,

Data are means=SE. Data in the same column followed by the different letters are significantly different at 5% level. There is need to correct mor-

tality when it is between 5% and 15%.
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