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Abstract: The 21-day chronic toxicity test of butachlor, pyrazosulfuron-ethy| and bensulfuron-methyl to
D aphnia magna w as carried out according to“ Standard M ethods for the Exam ination of W ater and
W astew ater” by American Public Health A ssociation and“ Toxicity Test M ethods” by China The
results shov ed that when the concentration of these three herbicides increased, both ex-production
maturity and reproduction interval decreased, and the number of larva per enbryo was up at the
beginning but down in the end The change of r, is quite different, i e , fran Q 157 2 d't03140d "
W hile in various concentrations of pyrazosulfuron-ethyl, the change of r, is relatively stable, that is
fron 0 206 6 d * toQ 276 8 d”'. However, the r, of D aphnia magna in bensulfuron-methyl is higher
than in other o herbicides i e fran Q 334 1 d ' to Q 397 1 d ' In butachlor solution, the
reproduction capacity of Daphnia magna is relatively gnaller than in pyrazosulfuron-ethyl and
bensulfuron-m ethyl

Key words butachlor, pyrazosulfuron-ethyl; bensulfuron-methyl D aphnia magna, chronic toxicity
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1
Table 1 Effect of butachlor, pyrazosulfuron-ethyl and bensulfuron-m ethyl on grow th and

reproduction of D aphnia magna

21d
Herbicides Concentration Reproduction interval N um ber (?f larva per batch Prem ature period
/d during 21 days /d
0 000 OM L /L 25+x21a 17. 50 +4 65 a 13 50+2 81 a
butachlor 0 039854 L /L 17+x11la 10. 00 +9 31 a 12 50+0 71 a
0. 071 73pL /L 35+07a 30.33+17.95b 13 00+0. 00 a
0 127 5pL /L 35x07a 22 67+15 18 b 12 00+0. 00 a
0 2232PL /L 30+x00a 8 50+2 12 ab 17.00+0 00 b
0 3985uL/L 350 7a 8 50+9 19 ab 13 00+0. 00 a
0. 00 mg/L 252 1a 17. 50 £4. 65 a 13 50+2 81 a
pyrazosulfuron-ethy 9 55mg/L 33+x06a 14 67 £3 30 a 15 33+2 89 a
17. 19 mg/L 29x11a 27.92+23 23 b 12 33+0 58 a
30 56 mg/L 38+05a 20.67+7. 91 a 12 00 +£0 00 a
53 48 mg/L 29+13a 23 50+7 68 a 12 00 +0. 00 a
95 55 mg/L 23%x10a 16. 12+6 70 a 13 66 +2 89 a
0. 00 mg/L 25+21a 17.50 +4 65 a 13 50+2 81 a
bensulfuron-methy| 9 76 mg/L 34+07a 33 58+18 47 b 9. 00+0 00 b
17. 57 mg/L 31+x09a 41 14+18 54 b 10 00+1 73 b
31 23 mg/L 34+x16a 26. 47 +15 88 ab 9.00+0 00 b
54. 66 mg/L 26+09a 30 72+£21 71 ab 9.00+0 00 b
97. 60 mg/L 29*14a 32 77 £26. 04 ab 9.00+0 00 b
) , P =0 05

N ote: V alues fallow ed by different lettersw ithin sane row are significantly different at 5% level

2
Table 2 The intrinsic rate of increase and som e relevant param eters of D aphnia magna
in exposure of butachlor, pyrazosulfuron-ethyl and bensulfuron-m ethyl

m A R
Herbicides Concentration Intrinsic rate cl)f increase Fin.ite rate of M ean generation tme Net rep roductioon
/d” increase T/d rate
0. 039 85U L /L 01813 1 1988 16 52 13 33
butachlor 0 071 73uL /L 0 3140 13689 14 37 30 33
0 12754 L /L 0 3032 13541 13 92 22 67
0 223 2uL /L 0 157 2 11702 17. 64 5 67
0 3985HLI/L 0 216 6 12419 12 50 5 00
9 55mg/L 0. 206 6 12295 16. 29 29 33
pyrazosulfuron-ethy| 17. 19 mg/L 0 262 2 12998 16 50 85 00
30 56 mg/L 0 276 8 13189 14. 91 41 33
53 48 mg/L 0 2702 13102 15 93 80. 33
95 55mg/L 0 2458 12786 15 17 41 67
9 76 mg/L 0 367 2 14437 13 34 130 67
bensulfuron-m ethy| 17. 57 mg/L 03341 1 396 6 14. 40 122 67
31 23 mg/L 0. 360 6 14342 12 54 90. 00
54. 66 mg/L 0 397 1 1 487 4 12 75 158 00
97. 60 mg/L 0 369 1 1 446 4 13 44 142 67
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Fig 6 Effects of bensulfuron-methyl on accumulative
reproduction of D aphnia magna
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