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Toxicity and safety evaluation of 12 insecticides against
Chrysoperla nipponensis (Okamoto)
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Abstract In order to determine the effects of several commonly used insecticides on Chrysoperla nipponensis, the
toxicities and safety factor of twelve insecticides to eggs, the 1st instar larvae, pupae and adults were measured u-
sing dip method and spray method, respectively. The toxicity risk of these insecticides to C. nipponensis was also
evaluated. The results indicated that beta-cypermethrin showed extremely high risk to C. nipponensis, chlorpyri-
fos, imidacloprid, nitenpyram and avermectin showed high risk, cyantraniliprole, acetamiprid and chlorantranil-
iprole showed moderate risk, while buprofezin, pymetrozine, spirotetramat and methoxyfenozide showed low
risk. Among the four developmental stages of C. nipponensis, the twelve insecticides showed the lowest toxicity to
the pupae. Therefore, to protect C. nipponensis, the insecticides of low toxicity should be used in field.
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Table 1 Toxicity of twelve insecticides to the eggs of Chrysoperla nipponensis
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Insecticide r'eatment Quantlt}f SRk Toxic regression equation (95%§1ﬁﬁlfﬂ)/mg L Rel?.it.we

time treated insects LCs0(95% confidence interval) toxicity

ERAE B BE beta-cypermethrin 96 90 = <1 >23 597
Nk Ak imidacloprid 96 90 y=—"7.122+5. 838« 16. 6(6. 8~25. 1) 1422
P[4k 2% abamectin 96 90 y=—2.575-+1. 263x 109. 1(84. 7~151. 6) 216
IE 1 Bk acetamiprid 96 90 y=—6. 481+2. 928z 163. 4(116. 0~225. 4) 144
FEW chlorpyrifos 96 90 y=—5.937+2. 615x 186. 5(121. 0~283. 0) 127
J5WE B nitenpyram 96 90 y=—2.955+1.263x  218. 3(169. 4~303.3) 108
AR EH R chlorantraniliprole 96 90 y=—2.368+0. 923z 367. 8(270. 0~556. 9) 64
VR R cyantraniliprole 96 90 y=—2.333+0. 893x 409. 8(294. 8~648. 4) 58
W2 1 Z i spirotetramat 96 90 y=—2.714-+0. 976z 602. 7(424. 8~1 003. 7) 39
H & i ik iF methoxyfenozide 96 90 y=—8.044+2. 224x 4 139. 7(3 347. 5~5 720.5) 6
WEWER buprofezin 96 90 y=—9.664+2.392x 10 968. 0(9 594. 3~12 546. 1) 2
A ER pymetrozine 96 90 y=—6.419+1. 468z 23 597. 6(18 856. 1~31 579. 1) 1
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Table 2 Toxicity of twelve insecticides to the 1st instar larvae of Chrysoperla nipponensis
e AEFREST ] /b ﬂ‘iﬂiﬂ%’f{/% ﬁ’&@ﬁ}ﬂ% A *ﬂﬁﬁ‘ﬁ
a5 T Treatment Quantity of the Toxic regression (95 % BEAS5X[A]) /mg « L1 Relative
Insecticide . . . . ] . ..
time treated insects equation LCs0(95% confidence interval) toxicity
ERE B B beta-cypermethrin 96 90 y=1.017+1. 115x 0. 1€0. 1~0. 2) 819 672
[ 2 % 2% abamectin 96 90 y=—2.491+2. 014x 17. 2(14. 2~20. 9) 5 798
e % nitenpyram 96 90 y=—4.151+3. 257« 18.8(15.9~22. 1) 5 31§
g B K acetamiprid 96 90 y=—7.479-+5. 645x 21.1(13.1~27. 4) 4733
FEM chlorpyrifos 96 90 y=—9. 489+6. 264x 32.7(19. 6~38. 8) 3 055
A stk imidacloprid 96 90 y=—3.955+2. 336x 49, 3(24. 7~89. 8) 2 027
BEIZ ] buprofezin 96 90 y=—8.762+3. 794x 203. 9(152. 4~262. 8) 490
VR B cyantraniliprole 96 90 y=—4.766+1. 750x 529. 2(388. 5~761. 0) 189
A MR HEERE chlorantraniliprole 96 90 y=—11.600+2. 856 11 532. 7(6 785.2~21 293.9) 9
N iF i pymetrozine 96 90 y=—7.357+1.711x 19 904. 6(15 770. 3~24 193. 0) 5
4 LR ifF methoxyfenozide 96 90 = 2 100 000 1
W2 i Z,fig spirotetramat 96 90 = =100 000 1
F3 BRFENE 12 MARFEHABEESFSHE
Table 3 Toxicity of twelve insecticides to the pupae of Chrysoperla nipponensis
St %ﬁ@ﬁﬂ“l‘ﬂ/h &ilﬂ$§ﬁ/§: B 0 ﬁljﬁ*%&‘: » *EN?E‘T%
el réatment Quantlt}f of the Toxic regression equation (95 Aﬁ{ﬁ[él{ﬂ)/mg. - L Relét‘lve
time treated insects LCs0(95% confidence interval) toxicity
TR H L cyantraniliprole 8 90 y=—5.420+1. 506x 3 970. 7(3 002. 9~6 063. 4) 25
P4k % abamectin 8 90 y=—26.998+7. 165z 5 863. 8(4 553. 7~8 707. 4) 17
B R E ST beta-cypermethrin 8 90 = =9 000 =
g 1k acetamiprid 8 90 y=—25.719+6. 181x 14 483. 6(13 313. 3~15 722. 8) 7
FEAEWE chlorpyrifos 8 90 y=—10.537+2. 530x 14 595. 8(12 312. 7~17 284.9) 7
JWEHUY nitenpyram 8 90 — =60 000 2
AR L% chlorantraniliprole 8 90 = 2 100 000 1
BEIZZ [ buprofezin 8 90 = 2 100 000 1
Nk B bbk imidacloprid 8 90 = =100 000 1
Nl pymetrozine 8 90 = =100 000 1
Y1 2T spirotetramat 8 90 — =100 000 1
48 B EF methoxyfenozide 8 90 = =100 000 1

D st A E A BRI S — R — IR AR R BIE PR L R Te 4. 520 SR 48R EC 9 000 mg/L 8 3% 3BT REHH FR A fx i VR JEE L LIk
BET H A 5 0 Ui 7 B 1 R

“—”in row of beta-cypermethrin means L.Csy could not be determined, because of the pupae of Chrysoperla nipponensis can emerge normal-

ly under the concentration of 9 000 mg/L which is the maximum concentration of dilution.
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Table 4 Toxicity of twelve insecticides to the adults of Chrysoperla nip ponensis
bl SRR /D AR/ S e B L
Insecticide Time Quantity Toxic regression equation (QSAEE[Z@)/H%{ ‘L Relét}ve
LCs0(95% confidence interval) toxicity
Bt E B beta-cypermethrin 72 90 = <0. 1 >411 508
TRE R BN cyantraniliprole 72 90 y=—2.407-+3. 420x 5.1(4.1~5.9) 8 141
7 IE B nitenpyram 72 90 y=—6.832-+5. 737x 15.5(9. 4~21. 1) 2 652
[ 4 % 2% abamectin 72 90 y=—4, 297+3. 346x 19.3(17. 2~21. 3) 2137
N H itk imidacloprid 72 90 y=—6.926-+5. 215x 21.3(7.9~30. 8) 1933
IE B ik acetamiprid 72 90 y=—9. 633+6. 870x 25.3(19.9~29.7) 1 630
FEAEWE chlorpyrifos 72 90 y=—3.570+2. 272x 37.2(32.1~44.2) 1 105
A MR H R chlorantraniliprole 72 90 y=—3.712+1. 585x 219. 7(174. 8~266. 4) 187
BEIZE R buprofezin 72 90 y=—4.305+1. 311z 1 919. 1(1 530. 5~2 394. 2) 21
N EF R pymetrozine 72 90 y=—6.512-+1. 498x 22 240. 8(16 485.4~36 341.4) 2
W2 i Z,fig spirotetramat 72 90 y=—19. 155+4. 373x 24 008. 4(22 001. 5~26 227. 8) 2
FH 42 L BEF methoxyfenozide 72 90 y=—33.797+7. 324x 41 150. 8(39 046. 4~43 050. 2) 1
x5 RAMRAFNAFBERHNLZEREMSHESR"
Table 5 Safety factor and toxicity grade values of twelve insecticides to Chrysoperla nipponensis
I ¥ e 2 P LA ZH Safety factor
& U WP /mg o L1 FEESEY
Injs;filclijde Sug;ii(g cfncentration o 1 o4 0 R To{itljitj% gfade
for field application Egg 1st instar larvae Adult
EREA B BGBE beta-cypermethrin 60~90 <0. 02 0. 001~0. 002 <0. 002 e XS Extreme risk
TRE B cyantraniliprole 133.3~190 2.20~3.07 2.79~3.97 0. 03~0. 04 e XS Extreme risk
#ESEM chlorpyrifos 320~480 0. 39~0. 58 0. 07~0. 10 0.08~0.12 XK High risk
i H1 Bk imidacloprid 46,7~93.3 0. 18~0. 36 0.53~1.06 0. 23~0. 46 = UG High risk
JRIE UK nitenpyram 66. 7~100 2.18~3.27 0.19~0. 28 0.16~0. 23 = AU High risk
PIZAER % abamectin 48~172 1.52~2. 27 0. 24~0. 36 0.27~0.40  FXE High risk
IE 1 bk acetamiprid 10~15 10. 89~16. 34 1.41~2.11 1. 68~2.53 HZE XS Moderate risk
AR % chlorantraniliprole 100~133. 3 2.76~3. 68 86.52~115. 33 1. 65~2. 20 14 XK Moderate risk
BEIZ ] buprofezin 150~250 43.87~73.12 0.82~1. 36 7.68~12.79 HZE XK Moderate risk
N EFf pymetrozine 100~200 117.99~235.98  99.52~199.05 111.20~222.41 KX Low risk
W2 i1 Z,Jig spirotetramat 44, 8~56 10. 76 ~13. 45 >1 785.71 428.72~535.90 KX Low risk
FH & 1 9k F methoxyfenozide 48~80 51. 75~86. 24 =1 250. 00 514. 38~857. 31 KX Low risk

D) R AR IR 25000 3 Fh B2 10 2 42 R RCR AR O L (R XU RO B fED SR K E

The toxicity grade was determined by the lowest safety factor (i. e. the relative high risk value) of each pesticide to the three insect stage.
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