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Subchronic Toxicity of Herbicide Butachlor
in Fish, the Medaka (Oryzias latipes)

Chun-Chul Shin,* Sung-Kyu Lee* and Jung-Ku Roh*

Abstract

To establish an evaluation system of aquatic toxicity of chemicals at no-effect level, flow
through and early life stage toxicity test were performed on a freshwater fish, the medaka
(Oryzias latipes). The characteristics of medaka as a bioassay organism for the chronic
toxicity test were discussed.

Maximum acceptable toxicant concentration(MATC) of butachlor for the madaka in soft water
was estimated using survival, growth, and reproduction as indicators of toxic effects. During
a 3-month period, the fry of medaka were exposed to butachor concentrations ranging from
0.16 to 0.0lmg/liter and the DO concentration, temperature, and pH in the exposure chamber
were measured to check the test condition. The highest concentration showed slight decrease
of growth rate in medaka and reduced hatchability of spawning egg. Survival,

reproductive success of adults in butachlor concentration of 0.04 and 0.0l mg/liter were not

growth, and

different from those of the control. The MATC was estimated to be between 0.04 and 0. 16

mg/liter for medaka.

A5 R A5 BG% 3= ke JAE
Moo= Ra sl W QTS oo A A F9H
Henh gegnte 4o yobd 35 3 AE
FHe A9 AY FHF Sl Be AdE oy AX gFdEz Foldlm gk AA®0| g4 A
oo} olelat Fofel Al 2 Al A4 WA A4 o2 B AP Fkel dol AAm e,
% Axs $US9e B obdeh Bk F seEa A obe] v AT mokl 9% BRA £AE 3
2.9 g3 FA4 AdA AA7 dR *‘7-}?5}"% Aeke  d7 SEE FF Ao A o F4 P A
AL BAF ADTAAAE QAR 5 A R AY wndA G AGImen ol
HHER BAA AL BAPAA WL AL BN AT £Y AT agan g
folm E ARGGD. AF T4 5 ARLAN @ AT T2 % BG4 w44 AL 99
*MBELEREFRRT K2 FeA (Korea Research Institute of Chemical Technology, Daedeok)

— 118 —



W el g ¢l Bioassay "Hob A= A3
A 3 gl Fdd Sl %*é%*éiéﬂ

Y wk °}"]

oz AR Aol AA PAHE 43S BE A%

gL

% A7) Beo] walel complete-life cycle bioassayej

334 70 A9Be0. old 43 FERE U A
A9 2AAQ A Fsh F2 ool gel An o o5

I o] 83t complete-life cycle 54 A #o] F4 37
of A2 #eEA 93 o #¢ maximum acceptable
FeA ol

fathead minnow (Pimephales promelas)Z o] 23}

toxicant concentration(MATC) 3zt&

Mount$} Stephanel £]& 19674 el -2 =)ok = o t}ao,

o] & Eatong bluegill(Lepomis macrochirus) V3,
Mckim & Benoit(1971)-&
fontinalis) 2, Smith¥ flagfish(Jordanella flori-
dae) V% 01*‘13} A5 o 7 AP o] ghar 1977
J Mckim-2- 48 o 28 4 gl short-term
test] 5448 & A<H@h & o9 AFA
T3 SRRAA Ao FL HofolA
o7 Ao A AgA DAL FA A
o159 MATC gho] 7129 n4
1 MATC 35} 82% AE7 944
o] embryo-larval and early ju-

ol &% S4HEst wnel e

brook trout (Salvelinus

e FHstilen,
venile (ELE]) stage&
o1 g5 v,
Bansal %2 o] short-term testo]] 4] & o] 5] early
larval stage(ELS)& o¢]-23 ELS teste] 37} uby o

2 o] A3zo] gk oFFA screening test® 3§}
gle m & Fo A% MATC g3t 96hr-LCso 4k
& FiozH oozl application factor(AF)&
Agso] w B ol Fe] AT FAEH RS 96hr-LCs
HE AgomA 2 Fo) MATC g 4E ¢ o
2 =549 DeGraeve %2 Agris ya4

A, o] &
X8 oA ELS chronic testz 18, Picke-
ring (1983) = ELS chronic test® o] &8to] 52 3k

Ao W AN BrE A Ao ggan D]-/ll:g_
$ '61 1A ZEAq test Py E 29

4
23 Folof BtenE AEZ g m
U.S.

o] ksl A F flelA o]l A4 EPAE A=

A AU 4 A7 A% 44 7}?‘]
A AN 2P o) Fo YolAE
A=A AL 9ol fathead minnow (Pimephales

promelas), bluegill(Lepomis macrochirus), brook

trout(Salvelinus fontinalis), flagfish (Jordanella

2ol et S B

foridae) 7} F 33 A L4 g, 3 Ao =
Aol G ARES] Aoz glate] U.S. EPAd o
3 AT Q. 2ot LAY o Fio}
Ao 53 felvele) Hubdez de] Rzsim g

= F2te] (Oryzias latipes, Medaka, Kilifish) = A}-$

(119)

8 2 A%, AEA WA Aol A TUB
el T ABE BRI F gomn A7
AR =D a;% WAl B AR 2
e AREE WAL A QEAAE $ATE
1 EE AT A A3 YEAAE 3

o&L
/\—r‘

B 0o quﬂ— o £ A4l Oryzias latipes) &

AJ}!?JUG GA o FHE Ab

198341 Slooff S-¢ o1& 11 L u)

Heot, &%, A&, FAF, ¥4, dxzd, dHFE,

o5, FA)el g 871 H4 EAY spxE &

A A AFY WEFe g Y= Oryzias latipes
P

s A% Rgreled

OFO
o d o
>
&

b
o

B
)
ol
g

R e R S R S = 354-"
% #skesl A% wan A A 37k o)
A& EARSEY] 9 8te] S 2be] (Oryzias latzpes)z]
o] &gt Butachlore] 90% =} chronic teste] bio-
assay A ¢-& A3kl

)
r}ﬁ ot

>

2 3 Wy

(Oryzias latipes) 24 1984
£ A maAeA A
2 ATAR g A%z
semH)el 4 27 o] 4 €842
FA9 Aelnt §
AFRG . AsE A

2.

>
2
Orﬂ_‘ﬂ.

3
AT 9 AL w9 Table 13

Table 1. Length and Welght of fish examined

Length(cm) Welght(g)
1.36 & 0.09° 0.02 - 0.01°
« Mean = S.D. '
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Table 2. Physicochemical characteristics of
the test water

Factors Unit Mean
pH — 6.5
DO mg/{ 7.3
Conductivity +MHO 95
Alkalinity as CaCO; mg/l 25. 84
Total hardness mg/l >52.35
Total NH;-N mg/! < 0.02
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Fig. 1. Basic components of flow-through system
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Table 3. Survival of early-life-stages of
Medaka (Oryzias latipes) exposed
to butachlor for 90 days

Nominal Larval-juvenile survival(%;)
concentration N¢
(ppm) 30days  60days  90days
Control 80 80(100) 79(98.8) 78(97.5)
0.01 80  77(96.3) 76(95.0) 76(95.0)
0. 04 80  77(96.3) 77(96.3) 75(93.8)
0.16 80 80(100) 78(97.5) 78(97.5)

¢« Number of medaka treated
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Table 4. Mean increase in length of Medaka (Orzias latipes) during 90 days continuous
exposure to butachlor

Nominal Mean length®(cm) Mean terminal

concentration Ne T T length/Mean

(ppm) 30days 60 days 90 days initial length

Control 80 1.340. 1 1.74+0.1 2.040.1 2.8-£0.2 2.2
0.01 80 1.420. 1 1.8+0.1 2.0220.1 2.840.2 2.0
0.04 80 1.4+0.1 1.8+0.1 2.02:0.1 2.840.2 2.0
0.16 80 1.440.1 1.740.1 1. 9+0. I** 2. 6220, 2%* 1.9

¢ Number of medaka treated (N used for statistical analysis for 60 and 90 days were 40.)

* Mean - S.D.
** Significant at p=0.01
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Table 5. Mean increase in weight of Medaka (Oryzias latipes) during 90 days continuous

exposure to butachlor

Nominal Mean weight*(g) Mean terminal
concentration Ne weight(g) /mean
(ppm) 0day 90days initial weight(g)
Control 80 0.02 + 0.01 0.20 == 0.05 10
0.01 80 0.02 £ 0.01 0.20 7= 0.05 10
0.04 80 0.02 4= 0.01 0.19 & 0.04 9.5
0.19 & 0.04 9.5

0.16 80 0.02 &= 0.01

a ’\Tumber of medaka treated
® Mean + S.D.
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Table 6. Results of spawning activity and egg hatchability of medaka (Oryzias latipes)

during continuous exposure to butachlor

- Concentration (ppm)

Item
control 0.01 0.04 0.16
Total survival (%) 78(97.5) 76(95.0) 75(93.8) 78(97.5)
No. surviving males 22 43 38 39
No. surviving females 46 33 37 39
Total viable egg spawned 11 48 239 39
Mean hatchability (%) 10(90. 9) 36(75. 0) 193(80. 8) 25(64. 1)
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Table 7. Mean number vertebrae for hatching larvae in control and experimental groups

Nominal No. of No. of spines
No. of vertebrae E— T e
concentration specimens Neural Hermal
(ppm) examined trunk caudal trunk caudal ribs caudal
Control 8 12. 040. 0° 18.9+0.6 12.02-0.0 18.44-0.7 7.8+0.8 18.74+0.7
0.01 10 12.140. 3 19.4+0.8 12.13-0.3 18.140.7 7.040.9 18.540.1
0.04 10 12.140. 3 18.740.5 12.140.3 17.740.5 6.8+1.1 17.7140.5
0.16 10 12.140.0 19.540.7 12. 0+0.0 18.240.8 7.9%1.4 18.24-0.8
- a Mean i SD-W B o S T T
O Control
10~ O 001ppm
A 0.04
® o016 100 % Saturation level of DO at 19°C
9 |-
100% _Saturation level of DO at 23°C_
A A
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a 5 A a 2
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c o o e ® o
© (o] A ] 2
] o a A ©
= aH o0 1]
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o
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Fig. 2. DO variation in test chambers for test period with continuous flow system
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