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Acute Toxicity and Safety Evaluation of Fipronil to Bombyx mori

ZHU Jinwen , W EI Fang-lin, LI Shao-nan, ZHANG Zi-giang, ZHU Guo-nian
(Institute of Pesticide and Envirormental Toxicology, Zhejiang U niversity, Hangzhou 310029, China )

Abstract: Fipronil is one of the insecticides popularly used in paddy rice and mulberry mix-cultivation
area in China Toxicity of fipronil to silkw om (Bambyx mori) in different situationsw ere conducted by
m ethods of feeding toxic mulberry leaves and injecting into the mouthparts, and methods of contacting
w ith toxic membrane, regpectively. For the second, third, fourth and fifth-instar larvae, the L Cs, value
(48 h) of fipronil to silkwom was 4 89, 6 46, 9 47 and 11 59 mg/L, regpectively. The LDy, value
for fifth instarwas 1 38U g/silkwom. W hen envirormental tanperaturewas25 ,30 and35 , the
L Cs, value (48 h) to the second-instar larvae was 4 81, 4 59 and 2 05 mg/L, respectively. W hen
immersion time of mulberry leaves in fipronil solution was 1 s, 10 s, 1 min, 10 min and 1 h, the
L Cy value (48 h) to the third-instar larvaewas 9 12, 6 46,4 39,3 68 and 2 80 mg/L, respectively.
A fter contact of silkwom w ith filter paper treated by fipronil solution in time of 1, 10, 30 and 60 min,
theL Cg, value (48 h) to the fourth-instar larvaewas2 82,2 35,2 05 and 1 57 g/cmz, respectively.
The results indicated that the toxicity of fipronil to silkwom is caused mainly by mode of feeding and
the risk of fipronil to silkwom is relatively highw hen fipronil is used nearm ulberry cultivation area
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Table 1 Sensitivity of Bombyx mori to fipronil in different grow th stages

Time after Regression LCs (95% CL) LDsp (95% CL)
M ethods Instar . r
treament/h equation /mg- Lt /U g- silkwom "t
Feeding toxic 2 24 Y=1 606 6 +3 4505 x 0. 959 2 9 63(7. 64 13 77)
mulberry leaves 48 Y=2 6429 +3 418 8 x 0 9428 4.89(4 02 5 94)
3 24 Y=0 977 3+3 6051 x 0 9854 13 06(10 44 17 02)
48 Y=2 168 8 +3 493 3 x 0 961 4 6. 46(3 30 8 98)
4 24 =-30167+6 2319 x 0. 968 9 19 34(16. 26 22 13)

48 Y=-0 9350+6 0800 x 09206 9 47(6. 01 12 10)

5 24 Y=0 6520+3 196 3 x 0 9413 22 93(18 12 29 90)
48 Y=-13361+5 9556 x 0 958 6 11 59(7. 63 14 35)

Injecting into 5 24 Y=4 123 0+2 486 8 x 09801 225 (159 3 53)
mouthparts 48 Y=4 504 6+3 572 7 x 0 9975 138 (084 178)
22 48 h LCy 4 39mg/L 2 80mg/L
1 , )
127
, 35 024 h
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Table 2 A cute toxicity of fipronil to Bambyx mori (third-instar) w ith mulberry
leaves being treated in different time

Immersion time Time after ) ) LCs (95% CL)
Regression equation r
of leaves treament/h /mg- Lt
1s 24 Y=0 779 1+3 269 3 x 0. 9513 19. 55 (15. 52 25 76)
48 Y =0 144 0 +5 058 3 x 09711 9 12 (6. 09 11 40)
10 s 24 Y=1 9083 +2 523 2 x 0. 9850 16 80 (12 69 22 50)
48 Y=2 168 8 +3 493 3 x 0. 961 4 6. 46 (3 30 8 98)
1min 24 Y=2 6358 +2 5319 x 0 9213 8 59 (529 11 61)
48 Y=0 9398 +6 3220 x 08917 439 (0.8 7 11)
10 min 24 Y=1 436 8 +3 988 3 x 0. 953 6 7.82 (559 973
48 Y=31271+3 3075 x 0. 947 4 3 68 (0 45 6 63)
1h 24 Y=31851+2 3329 x 0. 920 5 599 (2 73 8 89)

48 Y=3 2328 +3 957 8 x 09371 280 (2 23 349
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L Cso ( 3 30min 1 h L Cso 1 min L Cs
1min , 24 h, 083 0 73 0 56
4 L Cso 4 834 g/an’, 10 min

Table 3 Toxicity of fipronil to Bombyx mori(fourth-instar) for different contact tine

Contact Time after . ) LCs (95% CL)
. ) Regression equation r .
time/min treament/h Mg on 2
1 24 Y=3 1672 +2 678 2 x 0. 999 6 4.83 (4 18 5 82)
48 Y=3 6717 +2 953 3 x 0. 9857 282 (251 316)
10 24 Y=3 0212+3 0855 x 0998 9 438 (3 8 5 10)
48 Y=35965+3 791 3 x 0. 945 8 235(211 259
30 24 Y=3 618 0+2 593 0 x 0. 984 2 341 (301 392
48 Y=3 857 2+3 6680 x 0. 999 4 205 (18 228)
60 24 Y=3 6619+3 6725 x 0 9939 231 (207 256)
48 Y=4 4918 +2 602 2 x 0. 999 3 157 (132 180)
3 1min
20 80 ,
’ [14]
, 35 ,
[4 69 13]
2 3 , '
5 LDs 1 384 g (48 h)
“ " 32mgl/L, 2 L Cs 15
n , 1min ,
L Cso ) !
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) L C50 y ’ ’

[15]
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