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Acute toxicity of nine pesticides to the silkworm, Bombyx mori
and the earthworm Eisenia foetida
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Abstract: [ Background] As pesticide formulations and dosages increase, acute toxicity tests are importment to find out their effects
on non-target organisms for developing environmentally safe application methods. [ Method] The acute toxicity of emamectin benzo-
ate, abamectin, metaflumizone, spirodiclofen, spirotetramat, azoxystrobin, difenoconazole azole, tebuconazole and 2,4-D dimethyl-
amine salt to Bombyx mori and Eisenia fetida were tested, and the toxicity grades were evaluated according to the accepted standard
protocol. [ Result]The median lethal concentration after exposure for 96 h of emamectin benzoate, abamectin, metaflumizone, spi-
rodiclofen, spirotetramat, azoxystrobin, difenoconazole azole, tebuconazole and 2,4-D dimethylamine salt to B. mori were 2.05X
107 a.img - L', 8.59x10* a.img - L™, 2.79 a.img + L', 250.48 a.i.mg - L™', 11.52 a.img - L™', 272.18 a.i.mg - L', 2.50
a.img+ L', 1.93x107 a.i.mg » L™ and 534.47 a.i.mg + L' respectively. The 14 days median lethal concentration to E. fetida
were 11.05 a.i.mg » kg™'dw, 6.29 a.i.mg - kg 'dw, >100 a.i.mg - kg™ dw, >100 a.i.mg - kg”'dw, >100 a.i.mg - kg™'dw, >100
a.i.mg - kg”'dw, 99.13 a.i.mg - kg”'dw, 115.31 a.i.mg - kg"'dw, >100 a.i.mg + kg”'dw. Emamectin benzoate, abamectin and te-
buconazole were severely toxic to B. mori, and metaflumizone, spirotetramat and difenoconazole had high toxicity, only azoxystrobin
toxicity was low. Abamectin was moderately toxic to E. fetida, all other tested pesticides had low toxicity. [ Conclusion and signifi-
cance ] Significant differences between toxicity of pesticides to B. mori and E. fetida were found, which can serve as reference for the
regulation and environmental protection.

Key words: pesticide; Bombyx mori; Eisenia fetida; acute toxicity

KA Bombyx mori L ZIREEEMATTR M, KW FPE 7 6 5 & 25 AR5 2 5850 R B [F]
oI HA S R Al & AT 543 W, SR, i T I, XA BB Rk 8 T 52 4 Y 48 0 5 (5

Y75 B4 ( Received ) ; 2015-03-06  #E5 HHH (Accepted) ;: 2015-06-01

HEEWA: #4448 N5 XA+ T ( 2014R1024-6 ) ; &7 4 LB e MU F 45 3 4 (2013)

EERIST: ME, B, AREI R, AT 8 REFEHE, E-mail: maludongzuo@ 163.com,, Wk, &, B KR, AR T 0. KENGEEH
# , E-mail; youyong81@ gmail.com

* 6] % FUk 1E # ( The two authors contributed equally to this work )

* 38 L AE # ( Author for correspondence) , E-mail: fjw9238@ 163.com



3 4]

MRV 19 TR 245 00 52 A R 61 F) SV 74 - 249 -

25,2005) , FMEF A E B KL, S & A
A Bt AL A 25, By is e - SR &P,
B GRAT AL E R P 4 (5241 ,2008) .
)i, A 24 7] B 3 2 1 B2 ok fm) B AR 0F A - R
B ANMEEAL +HER S5 AT Rk i ELBE IR 4
BRG0P R WG Sl ) G A A R A
(Garcia et al.,2011) o ME4514E A H3EEREE FhOAR AT
Bepy—2E Yy A s H IRtk YR
PESETT T HAY A (FLAEBISE,1999)  eAh,
Wi W51 b Bl A A AR 2 e 5 B AR R YT
Yy | Y 254 5 T M ] 4 R Bk 23 £ 5 U
BYRIE PSS CIT RS 2R E Y, Hit,
X R A R 5] ) Sk B AT TS AT DA S Ak 2
PRZGIIBEPERUN , 10 EL AT LS Mo gk 265 % Ve )
N HEAEE TG YR, A 7T 8 i 9 o
W AR ZGNT 5 A R0 W] f) PR 2, M PRA 9 Fhofe
2R AR Y 2 A M N 25 1 4 PR P L B 305
TRy AL
1 #REFE®
1.1 iR5edrt

KA RO S AT P& AR
e R, WFRAENIRIE (25£1) C  AHXHE
(75£5)% S L : D=16 h : 8 h, fEANT.Sf%
FIIRAL S TRl SR AR O 22 2 I A iR

RIS Ao “ 2T R 5 S T
BAON R BRI A A 5T BT R A i S, RS
ARt HAeZ , RIee R H Padi &

W, € FH IR 7 % M| Eisenia fetida ( Sav-
igny) , W\ RO [T 40 R R SR I M, SR
AR IR A R (23+3) °C | MR (80+
10)% JEMZEME L D=24 h : 0 h, YIFEAFE]IR 1
ANAVLE, BB A HARE R 0.3~0.6 g 1Y
A

TS TN T 4 Bk 43 I B L 2 IR 4%
HL45(1989) Fl OECD (1984 ) 4 5 =11
1.2 %7

P27 5 Fh s ORI 3 Fh R B R R 1
PR3], HAR O 2.39% FF 4 3k B 4k T 25 % R £
FL7H ( Emamectin benzoate , {0 bt 28 £k T B 47 A BR
NHE)) (1.8%B 4 T 2K FL i ( Abamectin, TLJ3 B AT 16
A RAE]) (240 ¢ - L7V B TR 5 ( Metaflu-

mizone , ELHT R KRS &) 1200 g - L7 M FE B 77
# ( Spirodiclofen, F H-AEW BL 22 A 7)) (1 22.4% 158 1t
C RGBT A ( Spirotetramat , FE HAEW B # A A ),
250 g + L' BETR R 71 ( Azoxystrobin , 9 [E 55 IF ik
BBRZF] ) L 10% 2 ik FF 3R 15 7K 43 HORE 7 ( Difeno-
conazole , I ZRIEEST RUR AR 25 PR/ 7] ) (430 g - L7
T B E R ( Tebuconazole , 284 BAL T A A
BRANF]),860 g + L7 2,4-D —HI b /K3 (2,4-D
dimethyl amine salt, & MK FATHBRAF)
1.3 iRt

13.1 KAMEREAEZEN T RHAGTEMN
(BB S 1989) HEATINE . B 24 700 4% 55 LU
BELBLE 5 MR 1 NZEIRK S O IR Ve B
s IRARFE 30 Sk A, A 3 R, KTk &
8 R A5 ZE K 10 s UL R E T2
Mt A SRS FR L AR 9 em)  BRA TSR
() 2 WA 30 Sk, BT AN TR R SR, e
FHUGIE 0 24 48 72 F1 96 h WL Hi0 st R & i) i
FERFNGETAF O, TR B R i

1.3.2 K#xtans atesale R k(2
TEILAE 1989, OECD, 1984 ) 47 %, 43 Fh 24 571
AU BRI E 5 DURBE AT 1 A ZRIRK 2 X
R o B o0 PR AL B 10 Skiipds], T 3 R, T
1 L IYBEMH A 500 g (8 ) AT A3 (B AR
KT 8 ecm) , A ZG K 82518 /K 100 mL J5 7843+
A), FHINAGE 2 28 10 K P87 5K 4 & ik 30%,
JHCA B8], PV B9 20 A LA 1T, & TR Sk (20
+1) °C BN 80% ~85% I N T, 4
HE(800 Ix) . Fikmabsi )25 7 KA 14 KA
PR PN 3, AR A I T St i 5] Y P FRE IR AN SE T
B, B BRAET ), 350 i R e R T e+
T RBOK LURRE S 2 1R

1.4 HEST

K JHH SPSS 19.0 etk i) Probit [B1JH 1145
ANTRIAR 2 %6k 5% i 0 e 03] f 2 BP0V BE (LC ) S I
95% {7 X 1],

A2 T M VEA A ofE S IR GE BE4E (1989) Al
OECD(1984) , BAKRY #EPE S bRl WLER 1, M4k
2N R AR FIMLIS] () LC s, 73 5 KF 2000 a.i.mg « L™
F1100 a.i.mg « kg™ T L BF, IR Lk, A IR
250 5% A R )l < IR RE



- 250 - AW AR

Journal of Biosafety

%24 %

*1
Table 1
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Criterion of pesticide toxicity rate to B. mori and E. fetida

%A% 96 h LCy,
B. mori 96 h LCy,

ksl 14 d LCs,

= A g
LR E. fetida 14 d LCs,

Toxicity grade

(ai mg-L™") (a.i. mg -« kg™ ' F4)
JAlgE: Extreme toxicity LC5y<0.5 1€, <0.1
R 7 High toxitity 0.5<LC5, <20 0.1<LCs, <1.0
r} 1 Moderate toxicity 20<LC4, <200 1.0<LC5, <10
X7 Low toxicity LC5y>200 LCsy>10
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Table 2 Acute toxicities of the nine tested pesticides to B. mori (96 h)
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HRRL

255 . . N . LCs, 95% 8 {7 X [1] BEHEEYL
Pesticide Regression equation  Correlation cocfﬁmcnt( a.i.mg - L' 95% confidence limits Toxicity grade
(y=a+bx) () e °

FH ey 24 T 3% O FH y=12.29+4.57x 0.989 2.05x107°  1.87x1073~2.25x107*  Jil# Extreme toxicity
Emamectin benzoate
P[4k 2 Abamectin y=7.65+2.49x 0.958 8.59x10™*  4.90x107*~1.23x107>  JEIE; Extreme toxicity
S 5 IE Metaflumizone y=-1.22+2.73x 0.996 2.79 1.80~4.55 T High toxitity
TS Spirodiclofen y=-10.33+4.31x 0.955 250.48 225.77~271.37 &7 Low toxicity
Y2 ZfE Spirotetramat y=-3.70+3.47x 0.983 11.52 10.42~12.88 i # High toxitity
115 1 fis Azoxystrobin y==7.07+2.90x 0.951 272.18 159.45~462.45 %7 Low toxicity
Z5k P BRI Difenoconazole y=-1.13+2.85x 0.994 2.50 2.16~2.89 =7 High toxitity
S Tebuconazole y=3.14+1.83x 0.948 1.93x1072 7.16x107°~3.09x1072  JIEE Extreme toxicity
2,4-D " HI R y==-9.99+3.66x 0.985 534.47 472.65~596.70 &7 Low toxicity

2,4-D dimethyl amine salt

R3I RGMNFFERBHIMESME(14d)

Table 3 Acute toxicities of the nine tested pesticides to E. fetida (14 d)
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25 : . ; . LCs, 95% 17 IX [i] TR
Pesticid Regression equation Correlation coefficient . 95% G limit Toxicit d

esticide (y=a+bx) (rz) (ad. mg * kg ﬂij:) 0 contidence limits oxicity grade
FH G o] 2 T 3 R FH R L y=-4.47+4.28x 0.995 11.05 9.56~12.71 X7 Low toxicity
Emamectin benzoate
[ 4E % 2 Abamectin y=-2.10+2.63x 0.963 6.29 4.35~13.61 F13 Moderate toxicity
S HE Metaflumizone - - >100 - K7 Low toxicity
B2IHTE Spirodiclofen - - >100 - {KEE Low toxicity
WA HL Z R Spirotetramat - - >100 - {KEF Low toxicity
155 T fis Azoxystrobin - - >100 - {KFE Low toxicity
ZK Tk B 3R Difenoconazole y==12.57+6.30x 0.994 99.13 89.10~110.27 KB Low toxicity
SR Tebuconazole ¥y=-10.72+5.20x 0.998 115.31 102.51~129.95 {KEE Low toxicity
2,4-D ik - - >100 - {KEE Low toxicity

2,4-D dimethyl amine salt
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