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EFFECTS OF HERBICIDE MACHETE ON CARP, Cyprinus carpio Linné

Seong Sig Cha and Wan Soo Kim
Department of Oceanography, College of Natural Sciences, Seou! National University.

ABSTRACT

Toxicity of Machete on the mortality of the three different life stages, namely, hatching period,

prelarval stage, and juvenile stage of carp (Cyprinus carpio Linné) was observed. The effect of

the various exposure times on the mortality of the prelarval stage, and the effect of different

temperatures on the toxicity during juvenile stage were also analysed.

Hatchability and duration time of the carp were shown to be related to the concentration of

Machete. In general, hatchability and duration time were shown to be decreased when the con-

centeration of Machete was increased. For prelarval stage, 24hr and 48hr LC 50,

and 24hr and

48hr EC 50 were observed to be 0.86mg/1 and 0.43mg/l, and 0. 35mg/] and 0. 20mg/1, respectively.
For juvenile stage, 24hr, 48hr, 96hr, and Incipient LC 50 were found to be 0.625mg/1, 0.365mg/l,
0.180mg/l, and 0. 135mg/l, respectively. Apparently it was appeared that eggs were most resistant,

and prelarvae were most sensitive to Machete among the three life stages.

Although fish were removed from the Machete solution (3.2mg/], and 1.8mg/l) prior to their

death, continuous mortality was observed. Below 1.0mg/l range, however, when concentration of

Machete was lowered, the toxic effect of Machete on carp was reduced considerably even to the

longtime exposure (24 hours). Toxicity of Machete appeared to be related to water temperature,

and it was observed that higher temperature reflected more toxicity.

il

M =

x5 FASE EEAE TFE X F
JAslgEs F245¢ 5 e, o T ¥4
xore A 2x AANRA ol F T, 4%, TF
Ao B s AR o] HEEe FALE o
28 Aol g FA odl o= AEH L
d A Hoh(Warren, 1971). o) bz} 4%
2210 SAo W& Ay s APHR
ou], Agwas A FA) M= B2
F7} 5o skt

2 Ao 19754 ol F Huich F Ff &
vleke] 10% ol Aol s @dete wtaid ool vl

5] &= Machete (Agricultural Chemicals Industrial
Association, 1978, 1979)% A3t ol
(Cyprinus carpio Linné) £ F 87 ¥4 o Fel
7] W Qe 2AE AFez FUHI] 4

Aol AL 2 gHA QolA el A
o} F % Az A k. =T A
= gy Hatel Fubst AFA W AHE
golziry. wiwlo] 4golo] oj2E )] Z
(2~3d), A7 AA 94L& 5T FA4AT
ot oz g ol ek, ey Airl7tA = A
HANA o} Fr] feldr] W] 2 AFY d
A ) F2E ool T AYsgd

Warrens} Doudoroff (1958) &
of Wt H

_arﬁ”w

2

}-J

EAY 584
N 7d s = o], A7), fEi(species),



50 PN - BIEN

AR FAH H2AY Aol o8 upd g
on, 4.2 Lo critical life stages} w2
oA E Fe e de +E et
2ot Warren(1971) = lethal conditionel] o
T AEAY AYH2 2 4EAY 44 89
s a2t Helg B4 8qdosNE Her] A
of AP AN A A A7 Ao| of
Uel, A Jgol vt volel wet W
Atz &Act. £ Ao+ Macheteo] g
A& 7172 S4& v 2] §sted ool &,
A7) Aolz] R E Aol A FAHE =4
39 e}

=g SA4L AR, 7L, £F A,
ol Fx 59 AE Amd 4o AF
¥ 4 3lo = 2 (Spargue, 1970) F&o =
A9 Wstel AT 2ASH . 22 of
frdgol w|gg Ar] Aole oFolA FE
of AAFL xEHE A7 T Aoy 4q
Hol A7l Aore 2FA 7tel] WE A Foll F
& 24% dd sk

" e 4

ook ru‘d g P

ME W ey
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7t FF 2 Ag AEF  Machete(N-
(butoxymethyl)-2-chloro-2’, 6’ -diethylacetanilide
-2-chloro-diethyl-N-(butoxymethyl) acetanilide)
= 24°Ce] &) 23ppmo] ¥ A Lo A ether
Y acetoneg H]EFF |7 &¥ld A g
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19.9°C(3 F 18.5°C)ol i ch.

2. Aol7le EA4 :lovtEle] Mo E 20 72
o]l &7 Machete?] ¥ % 10.0~0.075mg/lZ
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Table 1. Hatchability and mortality of forty fertilized eggs at seven concentration levels of Machete.

Conec. Unhatched Hatched | Total
hrs. S - | Total Live

(mg/1) Total l Live ( Dead Total L1vc l Dead Dead

0.0 34 33 | 1 6 6 0 39 | 1

1.0 32 32 ; 0 g ! 8 0 40 0

1.8 15 13 2 25 24 1 37 3

19 3.2 21 0 21 19 | 16 3 16 24
5.6 32 0 | 32 8 0 8 0 40

10.0 36 o ! 3 AR 4 0o 40

18.0 40 0 40 0 j 0 0 0 40

0.0 32 31 1 8 ‘ 8 0 39 1

24 1.0 28 28 0 12 12 0 40 0
1.8 8 5 3 32 22 10 27 13..

| 3.2 21 0 21 19 0 19 0 40

‘ 0.0 | 31 30 1 9 g 0 39 1

26 1 1.0 25 25 | 0 15 15 0 40 0
! 1.8 8 ' 1 32 22 10 26 7

0.0 26 25 | 1 14 14 0 39 | 1

28 1.0 21 2L | 0 15 19 0 10 | 0
1.8 8 0 | 8 32 11 2] 1| 29

0.0 25 24 | 1 15 15 39 1

30 1.0 15 15 0 25 25 0 40 0
1.8 8 0 8 32 1 31 1 39

0.0 23 22 1| 17 17 0 39 1

32 1.0 13 13 0 27 27 0 40 0
1.8 8 0 8 32 0 32 0 40

45 0.0 5 3 2 35 35 0 38 2
1.0 1 0 1 39 38 1 38 2

18 0.0 4 0 4 36 36 0 36 4
1.0 1 0 1 39 31 8 32 8

0.0 4 0 4 36 35 1 35 5

1.0 1 0 1 39 0 39 0 40

1.8 8 0 8 32 0 32 0 ! 40

72 3.2 21 0 21 19 0 19 0 40
5.6 32 0 32 l 8 0 | 8 o | 10

10.0 36 | 0 36 | 4 1 4 o | 40

18.0 40 o | l 0 0| 0 0 | 10

Rema};r;’fh;-;c;;;s;w’edaf;a for the samples which show 100% mortahty are not presented
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5.00~0.18mg/18] Fx FF A9 Aol A}
W& Table 29} 2ot AL 109t Fe A
Aol AlAE o] Abdo] FAF AAFE e
W, %3 £9 A Agler EFFIE Y
wg "W AFE 2olA %E (sublethal) 7 3 4%
viebfi e}, Table 29) #Atg 238 LC 505 w4
7} Aol A @ g T3¢ 4 Fxad ECho
(Median Effective Concentration)-& A Ab3}w]
244 71 5}F 484 7+ LC 50-& 0.86mg/1} 0. 43mg/1
2, 2447k} 484 70 EC 502 0. 35mg/1e} 0.20
mg/l2 FA e},

Table 2. Mortality of prelarval carp at eight concentration levels of Machete.

3.00

1.80

hs. 5.00 100 | 056 | 032 0.18 | 0.00 |Temp °C
1.5 0@ | ow | o 0 0 0 0 0 20.0
0(10) | 0@0) | © 0 0 0 0 0 —
3000 | 010) | 0@ | o 0 0 0 0 —
9 810) | 310) | 0@ | o@ | o 0 0 0 19.7
12 10000 | 91 | o) | o@ | o 0 0 0 19.5
24 10¢10) | 1000 | 810 | 0@ | 0@ | o 0 18.3
36 1010 | 610 | 1ae | o 0 19.5
48 8100 | 2000 | 0 ® 0 18. 4
60 10(10) 5100 1 0 (D) 0 19.5
72 8(10) | 0 (8) 0 18.2
84 S(10) | 0 () 0 18.0
96 10100 | 1 (%) 0 17.3
120 4 (5) 0 17. 4
144 6 (7) 0 18.1
168 6 (8) 0 19.5

Remarks: The number inidicates the cumulative sum of manifestly dead individuals among ten larvae to the
exposed time. The number in parentheses is the cumulative sum of sublethal individuals which do not
response to stimul to the exposed time among ten Jarvae.
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Effect of exposure time on the mortality of prelarval carp at eight concentration levels of Machete.
(@—®@ : 6 hour exposure;@-—--@ : 12 hour exposure; @+ @ : 24 hour exposure;

o] FEoMe =39 Azl g ¥gE F
polA ggkew], A A ¥ 12047
G FHE d APxolA T4 T2 =5

Azkell wE AFA o] HolA] g Aoz ve
soh oA & ok oldY 29E, F 54 ¢
3}, "ol A, mela Aol 2 ArA
2.9l F°] mortalityell #&3}7] WlFoz A4y
h,

Z%sbd 3. 2mg/l9) 1. 8mg/lo] & Machete
TRl AAbe] o]27] Hijdl Fokg A
Ax ALFH  Abgel @A AL e 1.0

mg/l o] 518 F Xl A= Macheted] Fx -} Yo}
ol o}e} ofoloff ol g Macheted] 4L HA
41 AZER REHIE FAE LAY
¥},



o4 IS - 5%

Concentration

[ ]
10.0 1.5 5.6

(%)

KR 2413 1.00
g0 | N
[
1
N A
7“" ’I
- Y l
4
50 :

of Machete (mg/1)

1.3 0.75 8.56 0.42 0.4

=
E
5
=
1
I~ Il .
> 30 :
E o { ] ie® L]
e )
o /
8 1} 9 1 [
Y !
1 L 1 ad 1
1 ) 5 10 20 50 100 200
Median Survival Time (hours)

Fig. 2. Relationship between percentage of mortality and resistance or survival time of juvenile carp at

sixteen concentration levels of Machete.
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Fig. 3. Relationship between median survival time
of juvenile carp and concentration of Machete
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0.135mg/18] FxelAE FAol HFd] B
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5. X|HJ| wf 27t SH0 OlXlE FEt
24471, 484 7k, 9647+ LC 50¢1 0. 625mg/l,
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Table 3. Effect of temperature on the mortality of juvenile carp at three concentration levels of Machete

during the period of 24~120 hours.

~__ Machete Conc.

24hr LC 50(0. 625mg/1)

48hr LC 50(0.365mg/1) | 96hr LC 50(0. 180mg/1)

Hours of ~ “~__ Temp. °C

Expasure

24
30
36

120

27 |

l32
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Remarks: The number indicates the cumulative sum of dead individuals to the exposed time among ten

juveniles.

NAE FL& T BYdoes o} 24437 LC 50
oj 4 32°Col A& 27°Ce) A/ Bk =1A) A A
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B2 FE A Alaete @Ao veuth efA
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n #

Macheteo] i34l ool ¥5&5t F&HAz
o] ZadE RAF vlLT A4S v A A%
E9] Ayo)AE w75 g, Mckim and Benoit
(1971) 8] A A= 32.508/18 T8 o] & F=
o) 4 4ol (Salvelinus fontinalis) e ¥-3-&3%
B3iAzte] B} EEdAuc ¢ FAER
28z o] FEAA ¢ 45T 3 deike
o, Jge F A5 17.4e/19 T
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2 gulzrd 27% Fidx 2uddg. £ 4
Pl e 5318 Aold 45 difiAs &
A8 A Fatgoyv e xoiAE AA FE7F
ot A% 27t g€ Aer 44Hed Ma
cheteo] o84 o @2 P LA ST 4
oA ¥3EQAe Aoz 4o
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+¢ ZaA7E AL FEE A A
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Reinert et al. (1974)o] 2jspd FAMFAE
methylmercuric chloride®} p. p-DDTo] 12F < 7
2%A7 A olF ERL o] Fige]
g FEepo] Zopstd ol & £ %o 4 Machete
Ao Frlete AE =7t FordsE 2l
Sz wid S et § S50 7AA AEF
o} Z7lstm, o] AETFsl Zs} Macheted]
F4¢ AAAE o] otulst Ak

Gt 2yl Aol @ Aol ‘3#7]7011 uhg
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Skidmore (1966) & zebrafish(Brachidanio rerio)
o] A wiole] & AGFAHL dute] ¥ AE AL
o) opviel webe o319 zinco] A AFHLE
Zqithe AAg gof Wtk ofF wieps] & A
FA NG HET B A3 o, Chris
tensen(1974) 2 Aol = Az}A kg o
ARg, 29z gelSo] otz Re AeA |
Bz Qold FARY S24e A3A A3
Ao AR AstA 4FE F T AL ok
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r.._.
LS

. ol /1 ol e wlote) mFutol glejAlw &
FA-0 FAEH JE F AE HelE 44 &
ZAogRE AHs7] AAget v AEAql
o] 7] 23} 84 534 (immunochemical) 34
ol Mgtz glrh. olelq wolslse] FASE F
o glelA H& °] SAv A dEEe] A X
3}

oz dska gk

W% AR NAY P AFY ANE 5L
Aol dele] o} & A7 v} o Fa3ic). Defore
et al. (1978)-& fathead minnow?] <c}Ad] ¢
(multigeneration study)ell 4] PCB¥: 30 day LC
507t 9] FEAAdE Al ¥ d¥E AAA
%o, ?r’ Aol o} Abehg @ Foll AEFo] &

ol Eriz wtEsle] Aolr|e FLAE A2
L2 I 2 R S B R e Pt 2 S R

Azle)7) e eA g Aol A% AT T2
Aol A% 7 %FY FLug Y4 g7 Ay
of AAE oksjelA Aojrl wf Fe FxY

Macheteo| o]8] A ute 72 e =g} o
Zald Aoz gz=

%

18. 0~1.0mg/12] Machete 5% ¥ jel 4 3}
&3 BHAE Fxo vEste ZastE A
oz veyrh ¥3ge 3o 4EFoER £
& 9emz Fxo wteh do) FEgo] W=l
23ex WA Atz 47sch 2y 53
A7re] 74 Qe e o g A
7} Helof & Relrt

Aoj7 e} 24475} 4847k LC 50, 233 24
A 7ks} 4847k EC 502 77+ 0.86mg/19t 0.43
mg/l, =28 0.35mg/1¢} 0.20mg/12 &A= 3l
o}, £ A o] 7o) 2447, 4843, 9647k, 2B
nt LC 50& 77} 0.625mg/l, 0.365mg/l, Incipie
0.180mg/l, =2l = 0.135mg/le EA =4

7| Ael7le, 3.2mg/let 1.8mg/le] E&
Machete X ol A # abel o] 27] Aol FF&
AAGAE AgAA Aol FA= A} W
o] 1.0mg/18) = M¥E 647 Fol FFE A
A Aolo] Al 0.56mg/1el FEl AT 12435
of Hkg AAGT AojolA Machetes] FA o]
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