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Toxicity Test of butachlor to Medaka

YeonKi Park, Byung-Seok Kim, Jin-Sup Shin, 'Chul-Han Bae, Kyung-Hun Park, Jea-Bong Lee, Soon-Sung
Hong, 'Kyung-Won Cho and *Kyu-Seung Lee

(Pesticide Safety Division, National Institute of Agricultural Science and Technology, 1A,gricultural Reasearch
Center, Hankooksamgong Co., Lid,, 2Chungnam National University)

Abstract : In order to evaluate the toxic effects of butachlor, a herbicide widely used for control of weeds
in paddy field, on medaka (Oryzias latipes), acute toxicity tests for five developmental stages and early life
stage toxicity test of were conducted. As the results of acute toxicity test, 96h-LCss for 1 day, 1 week, 2
weeks, 2 months and 5 months after hatching of O. latipes were 0.68, 0.52, 0.38, 1.09 and 045 mg L'l,
respectively. This indicated that the most sensitive stage was 2 weeks after hatching. The early life stage
toxicity test showed that no statistically significant hatching period and hatching success of embryo was
observed at all concentrations of butaclor. However, 0.05 and 0.1 mg L' of butachlor showed statistically
significant post hatching survival with p<0.1. Abnormalities of larva were 2.1, 2.3 and 10% at 0.025, 0.05
and 0.1 mg L' of concentration, respectively. They showed abnormal vertebral axis, craniofacial alteration
and retarded yolk-sac resorption. The total length and weight were decreased depending on butachlor
concentration the end of test. Weight of larva was showed more sensitive toxic indicator than total length.
The toxicological responses of O. latipes to butachlor expressed as LOEC(owest observed effect
concentration), NOEC(no observed effect concentration) and MATC(maximum acceptable toxicant
concentration) values were 0.025, 0.013 and 0.018 mg L", respectively.
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Table 1. Operating conditions of GLC-ECD for the analysis of butachlor

Instrument :
Detector :
Column :
Temperature :
Flow rate :
Injection volume :

ECD

1 L

HP 6890series Gas Chromatograph, Hewlett Packard, USA

SPB™-5(Fused silica capillary), 30 mx0.25 mm, 0.25 pm
Oven 200°C , Injector 250°C , Detector 310°C
Carrier(N;) 1.2 mL min’

Table 2. Concentrations of butachlor in test water

Nominal Concentration

Measured concentration(mg LY

(mg LY 0 Day 1 Day 2 Day
075 0.7520.05 0724001 0.69+0.02
0.50 0.49+0.02 0.48+0,04 046+0.03
033 0314001 0.28+0.01 0.2740.05
022 0.2120.03 0.200.03 0.180.01
0.15 0.160.03 0.15£0.01 0.130,01
0.10 0.09+0.01 0.10£0,01 0.0940,00
Control ND” ND ND
“Not detected
Table 3. Acute toxicity of butachlor to different life stage of O. latipes
LCso, mg L' (95% confidence limit) Ratio
Life stage
48hrs 96hrs (481y/96h-L.Cs0)
094 0.68
1 da 1.4
4 0.63~1.52)° 0.52~0.94)
147 0.52
1 week 2.8
wee (120~2.35) (0.41~0.68)
092 0.38
2 24
weeks 0.72~127) (0.28~0.50)
116 1.09
2 11
months (104~131) (097~1.23)
0.62 045
5 14
months (0.51~0.76) (0.37~051)

¥95% confidence limits
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Table 4. Hatching period, hatching success and post-hatching survival for O. latipes exposed to butachlor

Concentration Hatching Period Hatching Success Post-Hatching Survival
(mg L) (day) (%) (%)

0.1 7.810.1 87+7.6 7744.0°
0.05 8.010.5 93+11.5 78+3.17
0.025 8.3+0.3 9742.9 83+3.8
0013 8.2+0.6 9745.8 81+3.1
0.006 8.4+0.6 9742.9 84+4.5
0.003 79402 97429 81452
Solvent controt 8.1:0.4 9842.9 856.0
Control 8.1+02 9548.7 844.0

p<0.1(results of one way ANOVA using Turkey’s method)
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Fig 2. Morphological change of embryos. normal (A), reduced eyeball(B), and dead(C).



258 97 - A - AR

84 - AN - EE - AE - oA - B - 2AY

oltte

Table 5. Total length and weight of survival O. latipes to butachlor in early life stage toxicity test

Concentration Total length Weight

(mg L") (mm) (mg)
0.1 13.7+1.95 20245217
0.05 13.9£2.11 20.746.67°
0.025 14.2+2.03 22.8+4.21
0,013 14.1£2.10 23.4+8.18
0.006 14.2+1.78 25.1+8.42
0.003 14.2+2.34 2524524

Solvent 1444321 25.9+7.32

Control 14.5+1.38 26.4+5.98

9p<0.05, ¥ p<0.1(results of one way ANOVA using Turkey’s method)

Table 6. Abnormal rate of O. latipes at the different concentrations of butachlor in early life stage toxicity test

Co?m"?'fi'f)‘o“ No. of abnormal fish 1?;:
0.1 4 10
0.05 1 23
0.025 1 21
0013 0 ;
0.006 0 .
0.003 0 -

Solvent 0 -
Control 0 ]
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Fg 3. Morphological change of larva. normal (A), abnormal vertebral axis(B), and craniofacial alteration+retarded

yolk-sac resorption(C).
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Table 7. Summary of early life stage toxicity test with O. latipes exposed to butachlor

Concentration(mg L)

Endpoint
0.1 0.05 0025 0013 0006 0003  Solvent  Control
Hatching period(day) 7.8 80 83 82 84 79 8.1 8.1
Hatching success(%) 87 93 97 97 97 97 98 95
Post-hatching 83 81 84 8 85 84
survival(%) !

Abnormal fish rate(%) 0 0 0 0 0
Weight(mg) 2842 234482 251484 252452 259473 264460
Length(mm) 137419 139421 142420 141221 142418 142423 144432 145%14

LOECmg L) 0025 |
NOECmg L) 0013
MATC(mg L) 0018

p<0.1, Pp<0.05(results of one way ANOVA using Turkey’s method)
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