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Abstract

Sensitivity, expressed in the 96h-LC,, determined with continuous flow system, was compared
for eight developmental stages of Oryzias latipes with butachlor, diazinon and fenitrothion.
Significance of the laboratory determined 96h-LCs, in real field situation was evaluated for but-
achlor using outdoor model agrosystem.

In the laboratory tests, the most sensitive stage was post-larva stage IV (7 days after hatching)
with 96h-LCs, of 0.14, 1.4, and 1. 6ppm for butachlor, diazinon and fenitrothion, respectively,
whereas the least sensitive stage was early embryo stage(l day after fertilization), and then the
susceptibility was somewhat stable after 21days after hatching.

In the model agrosystem test, the highest concentration of 0.53ppm of butachlor in water was
obtained at the 2nd day after application. The stages IV and VIII showed mortality of over 50%
at 96 hours after application. It is concluded that the conventional use of butachlor in the field
would cause significant adverse effect on O. latipes.

It is suggested that sensitivity test at the early life stages with fish is an important part of
the ecotoxicological assessment of chemicals.
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Table 1. Ages, size and test conditions of test organisms with growth stages.
Test organisms Test condition
No. of *2
Vol.of organisms
Stage  Age Total length Body wt. No. of )
(cm, Mean (g, Mean organism (p;?m) ’I&Sl’(l:l)p . pH Stglsrtl E)siggtségle gfern::reat
-+8.D.) +S8.D.) per con. (ml')
I 1 day after —*] — 20 8.5+0.4 24.81+0.9 7.3+0.1 200 Renewal
fertilization every 24hrs.
I 7 day after — — 20 8.27+0.6 24.8%+0.9 7.4-+0.2 200 Renewal .
fertilization every 24hrs.
Ml 1 day after 0.48-+0.02 - 20 8.6+0.3 23.1+1,9 7.340.2 500 Continuous 60
hatching flow
IV 1 week after 0.53-+0.03 — 20 7.92-0.7 23.541.0 7.3740.1 500 Continuous 60
hatching flow
V 3 weeks after 0.9340.10 0. 0061+0. 001 20 8.24-0.5 23.14+1.0 7.2+0.2 500 Continous 30
hatching
VI 7 weeks after 1.56+0. 15 0. 029-+0. 007 20 7.24+1.0 23.1+1.9 7.020.2 500 Continuous 30
hatching flow
VI 14weeks after 2.204-0. 16 0. 094--0. 021 20 7.740.8 21.711.4 6.9-+0.2 2000 Continuous 30
hatching flow
28weeks after 2.79+0. 19 0. 188+0. 045 20 8.31+0.6 21.91+1.9 7.01+0.2 5000 Continuous 30
hatching flow

*1 : not measured
*2 : Model agrosystem test only
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Column : 12 m BP-1 fused silica
Capillary column(0. 25mm 1.D.)
Temp. : Injector-250°C

Detector-250°C
Column-200°C
Attenuation : 32 107!

Carrier gas : Nitrogen 30ml/min.
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Table 2, 96h-LC;, values, 95% confidence limits, and ratios between maximum and minimum

value with growth stages by chemicals.

Diazinon Fenitrothion Butachlor
Stage 96h-LCy value 95% confidence 96h-1.Cs, value 95% confidence 96h-LC,, value 95% confidence

(ppm) limit (ppm) (ppm) limit(ppm) (ppm) limit(ppm)
I 30.0 27.4 ~32.9 13.0 11.5~14.7 3.10 2.70~3. 60
i 22.0 20.1 ~24.0 11. 1 9.8~12.6 1. 80 1. 00~1. 60
11} 10.5 7.8 ~14.1 3.6 3.1~ 4.2 0. 88 0.72~1. 09
I\% 1.4 1.00~ 2.1 1.6 1.2~ 1.9 0. 14 0. 07~0. 36
2% 9.2 7.3 ~11.6 5.2 4,7~ 5.8 0.89 0. 71~1. 10
VI 9.8 7.7 ~12.4 6.0 51~ 7.0 0. 64 0.56~0. 74
Vi 10. 1 9.2 ~11.1 52 4.7~ 5.8 0. 58 0. 49~0. 69
il 8.4 7.9 ~ 9.2 55 4.5~ 6.7 0. 36 0. 31~0.41

max./mini. 21. 4(7.5)* 8.4(3. N* 23.9(6. 8)*

* Value based on 96h-LC;, values excepting the embryo stages(I ~ 1)
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Fig. 1. 96h-LC; values for butachlor, diazinon, and fenitrothion at eight developmental stages of

killifish (Oryzias latipes).
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Fig. 2. Disappearance of butachlor in the model agrosystem during test period.
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Table 3. Disappearance rate constant ‘K’ and
half-life of butachlor in water.
Description K(day~!) Half-life(days)

T-SA 8 (27. 6mg

a.i./31 X 49cm) 0.114 6.1
T-WA 2} 7(18. 0mg
a.1./25 X 40cm) 0. 07 9.7
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Table 4. Mortality of test fish by growth stages
within 4 days after butachlor treatment

,oJr
Fr
A

Stages Mortality (%)
Replication —

Treatment VvV vyu g

T-S 1 5k 5Ek 0 0¥ 40 100
I 0 8% 0 0 10 100
o 5 41* 0 10 40
Mean 3 60 0 0 20 &

Cc-s I ok 0% 0 0* 0o 0
I 0 o* 0 0 0 0
I 0 0 010 0 0
Mean 0 0 0 3 0 0

* Correction value based on Abbott’s formula¢*
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