JKEERFSE Journal of Taiwan Fisheries Research, 20 (2): 25-36, 2012

PR S e i fiE o 2 Pk AR SE

MRAE
1TEkbe e E R KRBT DK BRI Se 0

[T

AGABBERETTE 20 °C e 30 °C ZKIN » Wiesil ~ SEEFIR - SshBes - ik ~ Bl & BKC 55K
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Table 1 Mortality rate (%) of swamp eel elvers exposed to different concentrations of copper sulfate for different

time periods
Temperature Time Concentration (ppm)
Q) elapsed (h) 4.00 5.20 6.76 8.79 11.42 14.85
24 0 0 0 0 46.7 93.3
20 48 20 36.7 40 80 100 100
96 50 60 100 100 100 —
3.08 4.00 5.20 6.76 8.79 11.42
24 0 0 0 0 0 66.7
30 48 16.7 43.3 60 100 100 100
96 30 80 100 100 100 —

AEBHIAEZE A 2 tons [EIHY FRP ARl 2 21 - 3K
Bl —RAF LA -

=~ BRIk

HR /KBRS 205 ppm - FEFEITIRSER 0 pH H
B 71~7.6>D0O5.6~6.1ppm - ZREE/KE 7 H 20
°C ¢ 30 °C wafd - DUN /KR 7 =\HEHIfE £0.5
°C » SER AR TS -

=~ (L

Wil (copper sulfate ; )L CuSQ, + 5H,0 it
) ~ EISAEZHT (potassium permanganate) ~ jig A
(B7T%HAMEAK) ~ £&FTA (Masoten ; & 80% =&
ZPah) >~ WU (B SR E 20%) K BKC
(Benzalkonium chloride ; H3ERE 80%) - &L
B iR DR BR/KBC B 1000 ppm AR
VS

V9 ~ A:VkeE itk

AGRBEER IE/K S ~ AUk - BER R 15 LN
[EARIRSEEEL - 2k 10 L - FHfREERES -
—IREERE] 2 REMAEY > FT AR SR A
M ER (B2 HB0ERE) BT R (G028
7)) » SRIRAE 20 °C ¢ 30 °C mafd fRE ki - K
B LN BRI A% ) S LAk 3
Ml > PO B RIRVRE - FFRRIEA
10 FEffe i - PR —EAET THIEE > ARk 24 - 48 J

96 h IR - BBEIUIRY - BERFEIERSEF IR
T 3B K - SRS SR L Probit analysis Z25&k
#8 (Finney, 1971) sKHEEFEEE (median lethal
concentration, LCso) {H s {5 #& & ] (confidence
limits) «

i~ ALERPBE IR B

£ 10 L ZKHROA 2 EESRARTY - fkdg T (1993)
Ed$E (1990) & 1E{LE2Y) miREE - FEIRF I SE
HR O FETHERIE SOt - RLEY)
ZIREEST AR

TS © 8 ~ 100 Kz 500 ppm

FEFR © 100 ppm

el ¢ 10 ~ 20 ppm

AR 200 ~ 250 Kz 400 ppm

fl7] : 50 ~ 200 ppm

R

— ~ WiiERER IR e S

TETE B FRER R fy 4~8 2 16 ppm
7K 20 °C I > SRS 53 HIAIAE 120 ~ 51 J% 26 h
WIBEL 5 30 °C IRF RIS AIHIAE 120 ~ 48 ¢ 20 h (A13E
U o MR B AT A [R] U5 Tk 12 el g 3 1 B e 2R
By > 30 °C 7k H > 3.08 ppm A 48 h (R AR 2
YEF 4 4.00 J 5.20 ppm ;&2 96 h EZE3R 5, 80%
100% - FHEHY » 7E 20 °C 7kE 0 » 4.00 J% 5.20 ppm
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Table 2 Mortality rate (%) of swamp eel elvers exposed to different concentrations of copper sulfate for different

time periods

Concentration (ppm)

Temperature
) 24-h LC,, 48-h LC, 96-h LCy,
(95% confidence limits) (95% confidence limits) (95% confidence limits)
20 12.51 5.80 3.90
(11.26-13.90) (5.21-6.46) (3.33-4.56)
30 10.60 4.04 3.06
(10.08-11.14) (3.67-4.45) (2.62-3.58)

Table 3 Mortality rate (%) of swamp eel elvers exposed to different concentrations of potassium permanganate for

different time periods

Temperature Time Concentration (ppm)
) elapsed (h) 1.2 1.44 1.73 2.07 2.48
24 0 0 0 10 100
20 48 0 0 20 76.7 100
96 0 20 26.7 80 100
24 0 0 10 36.7 100
30 48 0 16.7 30 100 100
96 0 20 30 100 100

Table 4 The LC;, values and their 95% confidence limits of potassium permanganate for swamp eel elvers exposed

to different time periods

Concentration (ppm)

Temperature
) 24-h LCy, 48-h LCy, 96-h LCy,
(95% confidence limits) (95% confidence limits) (95% confidence limits)
20 2.07 1.85 1.75
(1.98-2.16) (1.79-1.92) (1.68-1.82)
30 1.92 1.66 1.65
(1.85-2.00) (1.61-1.71) (1.60-1.70)

9 96 h EFEaHI4H 50% Jx 60% (Table 1) ffilg
Sz 24~48 F, 96 h ;7 LCso fH » 7E 20 °C W43 R Ey
12.51 ~5.80 J 3.90 ppm; 30 °C #HI 10.60 ~ 4.04
J¢ 3.06 ppm (Table 2) » BE < FAHT A R 111 =
PEAE SRR A T e -

HREEE (1990) ZE3ERY 100 ppm EdF (1993)
fEENY 500 ppm HEFTEEAKSSRERR - /K 20 °C
IKf > 235l 6 h 11 min Jz 4 h 3 min ¥f§He b
AEBEEE 5 30 °C RIS HIAFRE 2 4 h 41 min K
2h 34 min -

T TR bR e BRI AG  MER

TETafmREET - SRSy 24 36 X
4.8 ppm > 7Kl 20 °C B > #EAB /3 HI7E 20 h~ 16 h
B2 11 h 43 min (NFEL ; 30 °C KA HIKILE 18 h
13h & 7h AL - mnlist s LA - e w)
e BB 2ok - ORI EIER R - IREELE
NEIERE & Ehdh e s A E M B RG 5  matE K
M EERERET 1.20 ppm -+ AN E A BGLEN:
iAE 1.44 ppm BIEHEEIET - 2.48 ppm fj& 24 h [
FHEFET (Table 3) o fEAABEHHEER - VAMEERAYE
SRS ABBEL S - S{EAfEREUKH BB
ARYVE > EEGEIRES > H 24~ 48 } 96 h 2 LCs
{BAE 20°C 7kjE > 4351k 2.07+1.85 2 1.75 ppm >
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Table 5 Mortality rate (%) of swamp eel elvers exposed to different concentrations of formalin for different time

periods
Temperature Time Concentration (ppm)

) elapsed (h) 140.0 168.0 201.6 241.9 290.3
24 0 60 76.7 100
20 48 0 100 100 100
96 26.7 100 100 100
97.2 116.7 140.0 168.0 201.6
24 0 20 83.3 100

30
48 0 46.7 100 100
96 0 233 60 100 100

Table 6 The LC;, values and their 95% confidence limits of formalin for swamp eel elvers exposed to different

time periods

Concentration (ppm)

Temperature
) 24-h LCy, 48-h LCy, 96-h LCs,
(95% confidence limits) (95% confidence limits) (95% confidence limits)
20 211.44 177.77 146.44
(20472-218.38) (172.32-183.39) (133.70-160.40)
30 149.26 138.37 131.46

(144.30-154.39)

(134.15-142.73) (127.48-135.56)

30 °C sk » HiI4350R 1.92 ~ 1.66 K 1.65 ppm
(Table 4) «

HRIEEE (1990) Z3%HY 10 ppm EEE (1993)
AR 20 ppm SEFTEEREF - £E 20 °C KR - 43
FIITE 3 h 21 min ~ 2 h 55 min BHAA S AAS e
EEAEE 5 30°C HISMHIKILE 3 h 18 min J 2 h 47
min IR ERSECH S -

= ~ S A S R

TETEH R i8R By 150250 J 400
ppm > 7K 20 °C IF - SEA8 Y53 AI4E 120 h~ 24 h
% 6 h 35 min AZEL 5 30 °C FFHIISTHIFE 96 h ~ 9 h
B2 2 h 47 min NFETC - BEEEAE AN R g Ry
FEEHERS S Fy » 30 °C ki H - 140.0 ppm fA 24 h
A B A R 5 168.0 ppm FYZET R Ky
83.3% - EM:BHEERE 5 201.6 ppm HIfA 24 h g%
ERBEL o ZK{EL 20 °C [EF > 168.0 ppm A 24 h Z 3BT
&y 0% 201.6 ppm  HiE[#4 % 60% (Table 5) - 24 ~
48 J; 96 h 2 LCsofH » 7F 20 °C 43Rk 211.44

177.77 J 146.44 ppm ; 30 °C [k 149.26 ~ 138.37
K 131.46 ppm (Table 6) -

21200 (4%, 1990) Eil 250 7 400 ppm (F, 1993)
FRFER > 20 °C/KIRF  &43RHE 13h~ 12h
6 h35min> 30 °C HFHIIZE 11 h~9h K 2 h 42 min >
[l Eri A

VY ~ SEEFUREH IR SR

TETafmREET > SRRy 36~ 12 J 24
ppm > 7k 20 °C I - #E 68143 7I7E 144 h~120 h
72h Jz 9 h 12 min AIZEL ; £ 30 °C > HilfEkG 2 65
h~48h~4h 10 min 5 3 h 25 min [NFEL - A 20 °C
7K+ £ 4.50 ppm (IR - GEAREE 96 h 15
3R %y 10% » 6.75 ppm [RFEEMEBHERNGSE - {HI/KIR
F4E5%5 30 °C [E§>4.50 J 6.75 ppm #HEIS>RIFE 96 h
K 24 h NZERIELS (Table 7) - 24~ 48 52 96 h ;2
LCso {HE 20 °C 43711k 19.21 ~ 9.42 K7 5.46 ppm :
ifi 30 °C RIS 51k 3.81 ~ 2.87 Kz 1.41 ppm (Table
8) » HREETIRAEI S /KR B IARER S - DL
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Table 7 Mortality rate (%) of swamp eel elvers exposed to different concentrations of Masoten for different time

periods
Temperature Time Concentration (ppm)

(°C) elapsed (h) 4.50 6.75 10.13 15.20 22.79

24 0 0 0 26.7 90

20 48 0 40 53.3 93.3 100

96 10 66.7 100 100 100

1.33 2.00 3.00 4.50 6.75

24 0 0 10 36.7 100

30 48 0 40 60 76.7 100

96 20 80 100 100 100

Table 8 The LC;, values and their 95% confidence limits of Masoten for swamp eel elvers exposed to different

time periods
Concentration (ppm)
Temperature
) 24-h LC,, 48-h LC,, 96-h LC;,
(95% confidence limits) (95% confidence limits) (95% confidence limits)

20 19.21 9.42 5.46
(15.91-23.20) (8.65-10.25) (4.51-6.61)

30 3.81 2.87 1.41
(3.49-4.15) (2.63-3.13) (1.13-1.77)

Table 9 Mortality rate (%) of swamp eel elvers exposed to different concentrations of iodine for different time

periods
Temperature Time Concentration (ppm)

0 elapsed (h) 0.70 0.77 0.85 0.93 1.03

24 0 0 43.3 60 90

20 48 6.7 20 50 100 100

96 6.7 20 50 100 100

0.58 0.64 0.70 0.77 0.85

24 0 10 80 93.3 100

30 48 0 16.7 80 93.3 100

96 0 16.7 80 93.3 100

i (1990) . 100 ppm it 1 h 18 AR -
FERIRE /KB TE 1F

T~ A v 1 S R

TETEf BT - AR Sy 09~ 1.2 K
1.8 ppm > 7kl 20 °C I > BEAGET /3 BIFIAE 48 h ~
13 h Jz 9 h FELC > i AE 30 °C Ky » RIS RIFIFE 3 h
10 min ~ 2 h 52 min 5z 1 h 15 min (R3EC - EEE

0.6 ppm IFf - A EG fER 2 1E 20 °C B 30 °C /KR
T > 96 h £2GfFEFE 100% - BRER A A FIR A
FRAYEPEIE RS S Ry > 30 °C 7K A > 0.64 ppm #£H
% 24 h MBI EABSERE - #ém2E 0.70 ppm A
SELRE < BRERT i » 0.85 ppm RFHEEKFAAE 24 h
WAERPEL - 7Kk 20°C Kf - 0.85 ppm #Hiz 24 h
PEL-SRH TS 43.3% (Table 9) - 24 ~ 48 }2 96 h .2
LCso fE7E 20 °C 5351} 0.92 ~ 0.80 2 0.80 ppm >
imZE 30 °C W§HI43 5k 0.69 ~ 0.69 Kz 0.69 ppm
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Table 10 The LC;, values and their 95% confidence limits of iodine for swamp eel elvers exposed to different time

periods
Concentration (ppm)
Temperature
) 24-h LC,, 48-h LC,, 96-h LC,,
(95% confidence limits) (95% confidence limits) (95% confidence limits)

20 0.92 0.80 0.80
(0.89-0.95) (0.77-0.82) (0.77-0.82)

30 0.69 0.69 0.69
(0.68-0.71) (0.68-0.70) (068-0.70)

(Table 10) - #FURAEITEE SR > FBMEIREHY
58 o DIF (1993) Z# 50 ~ 200 ppm 43 jlZEi
15 J% 10 min & HIR TR ES -
75 ~ BKC g it &
TEFfAEEF - BKC IRk 10 J 15 ppm »
7k 20 °C 1 - A 53 A #J7E 6 h 5 min J 5h 15
min AISEL ; 7 30 °C [K§ > RIS Al#IFE 6h fe4h7
min NZET © ALKy 5 ppm I - ARSI - i
iK% 96 h 2EELT - B (A VR BKC HHiyE
PEEIEAS R Ry - 30 °C 7k H > 6.0 ppm 2 24 h A
Bl R BOERE: 5 8.64 ppm SELRIETHE
10.37 ppm HIJfA 24 h AZEZELC © 20 °C ZKiH »
JEEE 7.20 ppm A 24 h AR RSB (Table
11)-24~48 F; 96 h 7 LCso fE7E 20°C 531y 8.06
7.02 J% 7.02 ppm>30°C HI43 Bk 7.21+6.91 K% 6.91
ppm (Table 12) -

T
L4
Sl

AARERFTEE 2 A TECEY)  RIEERZ R
/K EB YRR  ERBITBERERZE R
2007 F-ZAfhny T KEEY AL RE, 0 B
AIRR T ERFIRZ S - Hopth 5 T Al FR R
B - Rl FEHNTESH B A EEEY
BT T fa AR I TR -

T B ST 25 P SR R i e ~ (RS ~ iR
Je A o BRI ER G BGYEE  (F, 1993) - B

EAZ (1982) #EH » B <5 J Sl ff 1 ¥ S B0k i Sl
£ (Cyprinus carpio) 48 h & TLm {g 43 H ks 0.27
ppm & 0.29 ppm - FEHE L CuSO, « 5H,0 1R
&k 1.061 ppm Kz 1.140 ppm - FiEE (1984) Pk
HHEE ¥ (Ctenopharyngodon idellus) 48 h ;2.
TLm {E %y 0.4 ppm > #2555 CuSO, « 5H,0 R Fy
1.572 ppm - A5 (1999) f5HY - Hi e ¥ 5 £
(Mylopharyngodon piceus) 96 h 2 LCs {ETE 20 K
30°C- 431k 1.183 Kz 0.976 ppmeEZE (2000) 5
Hi o TRHTA SN (A, rostrata) 96 h .2 TLm {H
% 2.90 ppm (20.2 ~ 23.0 °C » [k » HHEE 70
ppm) - EZE (2000) Fi5Hi - G EE S N 1S B
(Prochilodus scrofa) 96 h 2 TLm {E }s 4.656 ppm
(26 ~30°C » H2KIK)  #K55 (2003) FEH » HRELEHE
¥HgRfE (Bidyanus bidyanus) 96 h 2 LCso{EH7E 20
5 30 °C» 43 By 2.115 ppm K 1.072 ppm (BEAES 210
ppm) - E£5F (2004) F5H - FRERHTES T & (Tinca
tinda) 96 h 2 TLm {& k% 1.44 ppm (20 ~ 23°C > H
Kok) - EESE (2005) fiE HY o A R 8 ¥ S
(Monopterus albus) 48 h .z TLm {& % 10 ppm (16 ~
20°C > FH2K7K) » {H 5 ppm £ 96 h A ZERIET - Bk
% (2010) $EHY - SEE 7B R EERE (Acipenser
sinensis) 96 h .7 LCsq {H F 0.0217 ppm (FE 30+ 5

ppm) - F&HE L CuSO, « 5SH,O AYIRE Ry 0.086
ppm - FEAGREET - HRERSTAI GRS 24 - 48 2 96
h 2 LCs {HTE 20 °C 433k 12.51 ~ 5.80 k% 3.90
ppm > 7 30 °C HII43 A% 10.60 ~ 4.04 % 3.06 ppm
(Table 2) - 205 (1986) #EH! - WRFRHI{EREK
PR - oK -RRFEES - 1R$% USEPA (1976)
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Table 11 Mortality rate (%) of swamp eel elvers exposed to different concentrations of BKC for different time

periods
Temperature Time Concentration (ppm)
0 elapsed (h) 5.00 6.00 7.20 8.64 10.37
24 0 0 0 86.7 100
20 48 0 10 16.7 100 100
96 0 10 16.7 100 100
24 0 16.7 26.7 93.3 100
30 48 0 16.7 30 100 100
96 0 16.7 30 100 100

Table 12 The LC;, values and their 95% confidence limits of BKC for swamp eel elvers exposed to different time

periods
Concentration (ppm)
Temperature
¢C) 24-h LC,, 48-h LC,, 96-h LC,,
(95% confidence limits) (95% confidence limits) (95% confidence limits)

20 8.06 7.02 7.02
(7.79-8.33) (6.70-7.24) (6.70-7.24)

30 7.21 6.91 6.91
(6.94-7.50) (6.70-7.12) (6.70-7.12)

HJEFE 0 ~ 75 ppm CaCOg; Fy#iksk » 75 ~ 150 ppm
K - 150 ~ 300 ppm EsfEsk - e 300 ppm
DL B Febahgiok o 42 b faddrp - SENE8 - T &
FER 7K HR 82 J T 7K Hr ) i A - B B8 e
NI i SEA R K HR AR I S 28 52 14475 Fe i 7k o
AYLRERAR ~ AR~ FfR - AR SR - BEAE R
15 o AEANFIRERERIRIK R » BT Hh g i S 1 PR i
Fe RSN - FHAMARREESN 52 1 - K FaE T
BEG A - HEANIIEE 5 ARk T - BREL T
(1990) #5 Hi - #i i v ¥ B @ (Acanthopagrus
schlegelii) 2 48 h Z TLm {E47 5k 1.88 ppm » #&
HR CuSO, « 5H,0 J2EEHIEy 7.390 ppm » T
o PR ] 4 v st Y /K Hh BRI = M B BE BRI /K R
FEAK - EELEE (1990) 5 H - T BR o ¥ 50
(Penaeus monodon) ~ BEF{UE (P. japonicus) ~ BEif
(P. semisulcatus) -~ fALEEHE (P. penicillatus) ~ FDiE
(Metapenaeus ensis) & & /K £ Ok iR
(Macrobrachium rosenbergii) 2 24 h TLm {g45351

By 436 ~ 427 ~ 231 ~ 319 ~ 465 Fz 0.39 ppm  BHI%
IKERIRERZ 24 h TLm {EEL R /KRB > 23R
HE I 8] £ 38 7K B i 7K H S M 22 S
K v B Al 1,000 5L E 5 5346 > oK ERIKR
HIRRBRHNY 2 M - B Rk FE -
TRARFHK B EHEARE » 2 BRK I R
o £ (1993) ZEmERHEGA =0k 8 K 500
ppm » FERFR 31k 20 ~ 30 min 5 §# (1990) HI
3% 100 ppm 4 10 ~ 20 min ;5 AGREEDUIH AT
H IR BN A A T - RS TETE -

E SR VA Y /K h B ERRL L - BIHSEE TR
RLEE > — e AR PRAG MR ~ R B A AR R
GYiE (£, 1990) - #SE (1990) #5H: - iR #HES
L EfE (Lateolabrax japonicas) 48 h 2 LCs{H B
2.2 ppm (/K) 3 255 (1990) fEH > EEnResE H
A8 (A. japonica) 48 h ;2 LCso{E By 1.53 ppm >
MR 1.5 ppm =i 48 h &5 [l -
Z2ifb K BEREHLERTEIN - EEEAEE (1990) i
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ST A O ~ D TR ~ RLEE MR Bk /K R R -
SRR 2.4 ~ 21~ 1.7 B2 2.77 ppm » 24 h NEI&H
FEEEIETGIE - PS5 (1999) $EHY - EdhRef e
896 h 2 LCso{H » E 20 J% 30 °C 434k 3.451 K
3.105 ppm - E<F (2000) fEH - EdhRe#E S
f% 96 h 2 TLm J} 4.02 ppm (20.2 ~ 23.0 °C) - F 55
(2000) #EH EERBRETE/ NCEEE 96 h 2 TLm Ky
3.472 ppm - #ASE (2003) FRH - rEGh I S R
96 h 2 LCsofH » 7F 20 J% 30 °C [E#43ilEy 2.130 K
1.966 ppm - £55 (2004) $5H - EERFRIIE T G
96 h 2 TLm {Ek 4.3 ppm - T2 (2006) $5H =
$h LS ¥ ERFT f1 (Leptobabus hoevenii) 96 h 2
LCoso {ELEy 3.14 ppm - /S e #i ¥ gl e H 24 - 48
B 96 h iz LCso fHAE 20 °C 7KL » 537Ky 2.07
1.85 ¢ 1.75 ppm > [i{EZK L 30 °C /K - 43Ry
1.92 ~ 1.66 Jz 1.65 ppm ° H LCoo {HZEH - BRAGYS
e R Y F 2 R H AR R S > MR
il ~ SREEFSME - Z25AR/ 5 (HBRERRSE A~ BN
i ~ /NCIIEEE ~ T i SRR S S Ry - £ (1993)
R TYE DS SR AR 3 ~ 5 ppm NRHAZES - -
M faRE LCso > DARIR ~ I/KIREBEIR B K
f2 5 ppm FEEA A (LR - HAE -~ SR6E -
figfigye) SEARRY 3 ppm 2KFE - EANEH] - #E (1990)
5% 10 ppm SRS 30 ~ 40 sec » F (1993) #:
% 20 ppm BEIRIFE Ry NEGE 1 h o FREAESRS SR
7~ > DL 20 ppm SR » AE 2 TR - BOER
FEA 1 h > (RS EERY IR A MR AT DA EE -

e g PR — R DR - A REIIR
B~ ERO RIS (F, 1993)- 555 (1988) 15
o AERKH - RS EE 24 - 48 h 2 LCs
Ry 362.04 ppm J% 100.42 ppm fi#kEE (1990) 5
i FERERE 34~35 psu yig/krh - S PRE-E R AR
48 h iz LCso fE Ky 143 ppm - EELES (1990) f5H!
MR ERR K RIIRER 24 h 2 TLm gLy 423
ppm - A< (1999) fEHY - TRFEMEE AL 20 K
30 °C 7k - H 96 h iz LCso fH 535!y 85.058 J%
84.127 ppm - jE< (2000) fEH: - WREPRASEUNAG
96 hz TLm } 146 ppm (20.2 ~ 23.0 °C) - T2
(2000) #5i - mEFEARE/NCIHESE 96 h iz TLm By
56.56ppm - K5 (2003 ) FH - i AR RIS RL
frfays (Erythroculter ilishaeformis) 96 h .2 TLm

By 62.2 ppm o MRSE (2003) FEHI - i R ER A
96 h 2 LCsofH » 7F 20 J% 30 °C » 431 112.811 k%
84.714 ppm - ¥ (2006) 5 - WEEAKE-CRZ
{ili (Symphysodon aequfasciatus) 48 h 2 TLm %
114.82 ppme jig R MR i e 2448 Sz 96 h .2 LCso
{8 4 20 °C 4351y 211.44~177.77 K 146.44 ppm;;
TAE 30 °C Hi[y 149.26 ~ 138.37 % 131.46 ppm - fi§
8 R AR 2 - BESEINAR - C R AT
PREAE S EAh i (F fa -~ /NCIE S ~ sk ap ~
REE ~ emMil) - Hh UM S M A
FH 24 h FYEEUEREAE - R PR KRR
Wi RS PR A PRS2 M R i A 1= o AKIEEE (1990)
R T3 Ry 200 ppm 23 30 min; £ (1993) 4
3% 250 ppm K% 400 ppm> &2E# 1 h K 10 ~ 15 mine
MLIE% 3 R BHRAD I TAkBE - 5SS
1 o

EEPIRB AR - TEPGTERE - =
iy > FOE ~ Bk Bk SIEHRERE S 0 i b
$ALZE Sh e RF #  (Dipterex - H) ~ F il
(Masoten » 3€) ZERENT: - fil5E (1983) FRHY » HufkE
FA¥ISRERF 48 h 2 TLm {Eky 9.12 ppm - Z[5E
(1986) faH » =% M (AHERERM) - B HAIE R K
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20 °C ¢ 30 °C /K A543 71k 14.612 ppm J% 7.226
ppm - E<E (2000) R - FE &R (ZSEMREM)
58 96 h 2 TLm i 4.7 ppm (20.2 ~ 23.0 °C)-
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28 °C > HIBHMREZ fEy &M nTpe s - LHASEE
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it (Povidone-iodine) JREETE 3ppm LU N EEZL
o [HIEETS R R ARY R - ARG R 1
ppm (30 + 1 °C) - IR EH kAR (Haliotis discus
hannai) 48 h 2 LCs {H B 0.42 ppm (FEELE,
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Acute Toxicity of Six Chemicals on Swamp Eel
(Anguilla marmorata) Elvers

Tain-Sheng Lin

Chupei Station, Freshwater Aquaculture Research Center, Fisheries Research Institute

ABSTRACT

The aim of this study was to investigate the median lethal concentration (LCs) of six chemicals on swamp
eel (Anguilla marmorata) elver under two controlled temperatures, 20 °C and 30 °C. Commonly used
concentrations of agents were also examined for swamp eel. Under 20°C, the 96 hour LCs, values of copper
sulfate, potassium permanganate, formalin, Masoten, iodine preparation and Benzalkonium chloride (BKC) were
3.90, 1.75, 146.44, 5.46, 0.80, and 7.02 ppm, respectively. When temperature was 30°C, their LCs, values were
3.06, 1.65, 131.46, 1.41, 0.69, and 6.91 ppm, respectively. These indicated that the agents were more toxic to the
fish at 30°C than at 20 °C. The relative toxicity of iodine preparation was stronger than the other agents. The
relative toxicity of agents was in the following order: potassium permanganate, Masoten, copper sulfate, BKC,
and formalin at 20°C and Masoten, potassium permanganate, copper sulfate, BKC, and formalin at 30°C. The
results also showed that the commonly used concentration of 50-200 ppm iodine preparation for 10-15 min and
3-5 ppm potassium permanganate for long-term exposure were not suitable to swamp eel. Moreover, the
exposure duration of 8, 100 and 500 ppm copper sulfate for 30, 20 and 1 min, 100 ppm Masoten for 60 min, 20
ppm potassium permanganate for 20 min, 200, 250 and 400 ppm formalin for 60, 30, and 15 min, respectively
were suitable.

Key words: swamp eel (Anguilla marmorata) elvers, chemicals, acute toxicity, median lethal concentration
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