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Safety evaluation of five biological insecticides to
four arthropod natural enemies
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Abstract: [ Aim] The increased use of biological insecticides and natural enemies is the general direction of more sustinable crop
management, but the safety of biological insecticides on several natural enemies is not known. Therefore, the effects of biological
pesticides on natural enemies were studied to provide a basis for a better coordination of these two control methods. [ Method] The
residual film method and filter paper method were adopted under laboratory conditions to determine the impacts of the recommended
field concentrations of 5 biological insecticides (matrine, cineole, rotenone, pyrethrin, potassium laurate) on 4 commercially used
natural enemies, the parasitoid Encarsia formosa, the heteropteran predator Orius sauteri, predatory fly Aphidoletes aphidimyza, and
the predatory mite Neoseiulus barkeri. [ Result] The effects of pyrethrin on E. formosa, O. sauteri, and N. barkeri were severe, reac-
hing total (100% ) mortality. The effects of rotenone on E. formosa, A. aphidimyza, and N. barkeri were higher, with mortality of
>98.65%. The potassium laurate had small effects on E. formosa, O. sauteri, and A. aphidimyza with <30% mortality. Matrine
caused 100% mortality on E. formosa but effects on A. aphidimyza and N. barkeri were small with the mortality of 15.56% and
15.91% respectively. Cineole was lethal to N. barkeri (100% mortality) ; the effects on O. sauteri, A. aphidimyza were small with
the mortality of 15.91% and 6.67% respectively. [ Conclusion] Potassium laurate was safe to E. formosa, O. sauteri, and A. aphi-
dimyza ; cineole was safe to O. sauteri, A. aphidimyza; matrine was safe to A. aphidimyza, N. barkeri; while the use of rotenone was
consistent only with O. sauteri; and pyrethrin only with A. aphidimyza.
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Table 1 Effects of five biological insecticides on adults of the parasitoid Encarsia formosa, the larvae of the predatory midge,

Aphidoletes aphidimyza, and the adults of the predatory mite Neoseiulus barkeri

24 h JFHIFET-Z Mortality after 24 h/%

48 h JGHIBET 2R Mortality after 48 h/%

A= 1) A% 1
Insecticide N A5F /1N e JELiRive B EOBT /N i N A5F /)N FrFBLI B EOBT /N i
E. formosa A. aphidimyza N. barkeri E. formosa A. aphidimyza N. barkeri

T2l Matrine 99.10+0.59a 10.00+3.16b 14.00+4.00c 100.00+0.00a 15.56+5.67b 15.91£5.79¢
FelAE Cineole 65.94+2.59b 6.00+£4.00bc  100.00+0.00a 70.72+2.64b 6.67+7.54b  100.00+0.00a
£ Rotenone 96.83+2.0la  100.00+0.00a  100.00+0.00a 98.65+0.98a  100.00+0.00a  100.00+0.00a
BRHZ5 & Pyrethrin 100.00+0.00a 0.00+0.00¢ 96.00+2.45a 100.00+0.00a 4.44+5.67b  100.00+0.00a
B &, Potassium laurate 12.24+3.66¢ 0.00+0.00¢ 56.00+11.23b 21.86+4.26¢ 6.67+6.09b 65.91+£10.16b
CK 1.16+0.82¢ 0.00+0.00¢ 0.00+0.00¢ - - -

[AF R CFE AR ER ) J5 ARG T8 5 SRR 22 57 3 (P<0.05, Tukey) .

The data ( means+SE) in the same column with the different letters indicate significant differences ( P<0.05, Tukey-test).
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FEARF/NG FhRRZF BE (P<0.05, Tukey)
Different letters on the column indicate significant

differences ( P<0.05, Tukey-test).
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Table 2 Effects of five biological insecticides on adults of the
predatory heteropteran, Orius sauteri

2 BET-% Mortality/ %

Insecticide 1 h 24 h
#2508 Matrine 0.00=0.00b 40.91%5.57b
FilRS Cineole 4.00+2.45h 15.91+8.50bc
/T Rotenone 4.00+4.00b 2.27£5.79¢
FRHL% 2 Pyrethrin 100.00+0.00a 100.00+0.00a
HiA & Potassium laurate 0.00+0.00b 11.36+£6.63¢

CK 0.00+0.00b -

FIFNEAE (PR ) S5 BN /NG 5 535 378 22 57 W
# (P<0.05, Tukey) ,

The data ( means+SE) in the same column with the different letters

indicate significant differences ( P<0.05, Tukey-test).
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