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EFIRENREE FZKEESEY) - BRETLE 20C K 30°C/KIRT » HBHRIE (Bidyanus bidyanus) & 2xt& R
FEUERE (LCs) » WiFEEA H AT A B8 KRR S M AN R -
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5551-190; FAX: (03) 5552-057; e-mail: ch662599@
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Ku#TeEEREASEY  HNEHHESR
B URRBEZIFRE T A TSR Eme g
FFHENE R R EE B EE TR AE
(Rowland, 1995) - EIPIEILEEE R 1990 4E/457
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=~ BERRIAK
i R7KBERE 210 ppm - RFEIEREL pH K



48 MRAE - HBIEEE - F5L0E - SIEE

7.3 - 7.8 - HEHIEMEITRE DO B 6.2 - 6.9
ppm ; SREF/KIR SR 20°C K 30°C » LAIARIRIRGE
FESI#E+0.5C »

=~ fEHEEY)

FLEE#k (malachite green) ~ FIIFHEE (methylene
blue) ~ #EEEA (copper sulfate ; A CuSO, + 5H,0
fitE) ~ IEEM CTXHEBEK) - &% K
(potassium permanganate) 5k Merck EE i » 54t
FEEFUR (masoten s & 80% =FIRZAEH) B
Bayer ZE s o S Y B EERT LUK RE/K OB
1,000 ppm Ry FEFHVETR -

Y~ EVIEE S
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TERZM - RS0 LR B B B B R [F 09R
B GEBERA 10 B R_HEEETHE &
¥k 24 ~ 48 J 96 /NRF 2 SELRR B - SRR o BERE
FEAECIEE » BHSEARIZ A D R E 3
BERIK -

B FSHR L Probit analysis (Finney, 1971) 3KH
HEUTEIEE (median lethal concentration, LCsp) {H
FAEHEIER] (confidence limits) ©
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SORATER SRS MR R EEEA i

SREEEUR RIS - BRI B RIATT

(—) FLE#E 1 0.5 5~ 10 K 66.7 ppm (F, 1993)

(Z) THELER - 8 (F, 1993) ~ 100 (5, 1990) K 500
ppm (F, 1993)

(=) WRFEHK 200 (58, 1990) ~ 250 Jz 400 ppm (E,
1993)

(YY) FESERESE 10 (58, 1990) ~ 20 ppm (F, 1993)

(F1) ZEEFHR 1 100 ppm (8, 1990)

o oR

— ~ FLEERR A R 2 B

ERHESEET  FLEREREER 040816
B 3.2 ppm » K 20°CHY » SREESITIHITE 6 /NEF
54 4% ~ 3 /NEF 21 43 ~ 2 /NEF 26 3 B 1 /NER 37 43
PRIZEL 5 7K 30°CIRE » RIS BIKILE 5 /)NKF 48 4
2 /NE 30 43 ~ 1 /NEF 37 43 B¢ 56 3 IBEL - BRER
EAREREAEKRTNEENES R » KA
20°CHF » FLEE# 0.22 ppm B 35%3E1-K » 0.37
ppm J& 96 /NEFA ~ 0.45 ppm JY 24 /NEFEERSE
C » MFE7ZKIR 30°C » 0.18 ppm 7E 96 /NMRFRIZEL R
By 20% BEEFHREE 0.37 ppm {8 24 /NEERI€ 2
FELC (Table 1) » FLARHENY 24 ~ 48 ¢ 96 /NEF LCsy
{8 » 7F 20°CHEERy 0.34 ~ 0.28 J% 0.25 ppm » Tfij 30°C
HilB 0.26 ~ 0.25 } 0.21 ppm (Table 2) » B RFLE
MR IR MR -

DA—figi 381 0.15 ppm RIAZEARFRET E3&mL
BT WL S ~ 10 B 66.7 ppm ZE35EF » 7 20°C 7K
B BEARESAIRK 1 /NFE 43 57~ 1 /)\KF 18
53K 37 ST EEBGERENE © i 30°CHE » B4R RAT
5643 ~ 45 53R 1553 -

Table 1 Mortality rate (%) of silver perch exposed to different concentrations of malachite green for different time

periods
Temperature Time Concentration (ppm)

() elapsed (h) 0.18 0.22 0.26 0.31 0.37 0.45

20 24 0 0 20 25 60 100
48 0 30 40 50 75 100
96 0 35 70 80 100 -

30 24 0 15 50 80 100 -
48 0 30 65 90 100 —
96 20 55 85 95 100 -
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Table 2 The LC;, values and their 95% confidence limits of malachite green for silver perch exposed for different

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

20 0.34 0.28 0.25
(0.31-0.37) {0.23-0.32) (0.22-0.27)

30 0.26 0.25 0.21
(0.24-0.29) (0.22-0.27) (0.19-0.24)

Table 3 Mortality rate (%) of silver perch exposed to different concentrations of methylene blue for different time

periods
Temperature Time Concentration (ppm)
(c) elapsed (h) 15.0 19.5 25.4 33.0 42.8 55.7
20 24 0 10 15 20 50 85
48 0 15 25 40 80 100
96 20 35 60 70 100 -
3.5 4.9 6.9 9.6 13.5 18.8
30 24 0 10 10 25 35 90
48 10 25 35 40 50 90
96 20 40 65 80 85 100

Table 4 The LCgyvalues and their 95% confidence limits of methylene blue for silver perch exposed for different

time periods
Concentration (ppm)
Temperature
(C) 24-h LGy, 48-h LC,, 96-h LCy,
(95% confidence limits) (95% confidence limits) {95% confidence limits)
20 40.64 31.76 22.75
(33.90-53.76) (26.78-37.37) (18.17-27.29)
30 12.41 10.02 5.80
(9.96-17.03) (6.74-15.80) (3.90-7.65)
— - BHRENRE S ppm ZILEHR R 10 % (Table 3) - FIHEEEZ 24 -

frfmeslEat o PRERER 60~ 80~ 100
J2 120 ppm 7K 20°C IRE - SREE 53 HIFIAE 21 /) NF
16 /]NEF ~ 7 /NEF 14 53 J¢ 5 /[NEE 52 S3AZEL 0 K
I 30°CHRFRIZI BIRITE 10 7N ~ 7 7NEE 25 53~ 6 /)
IRF 30 43 B¢ S /]NEF 8 3BT - IRBAE AR RINREH
HEFHEBEIERSR R - KR 30CH - HFIRE
3.5 ppm - 48 /NEFFELTSRE 10% + 18.8 ppm {% 24 /]
RFIFETRESE 90% 5 7K 20°CHRE - BB 19.5

48 F 96 /NEfZ LCso {8 » 20°CHf S 40.64 ~ 31.76
R 22.75 ppm ; i 30°C BSHIE 12.41 ~ 10.02 Jz 5.80
ppm (Table 4) » BRTERR /KIS - BB SR
BRIRE M -

= ~ Wi IR AR 2 R

TR - WRERIRIRE 468
10 ppm > 7KiE 20°CHF - SREESTHIKIAE 48 ~ 19~ 15
B 14 /NEFRIZEL » 30°CIRFRISM BIRILE 8 /[NEE 50
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S~ T 7NEE9 43 ~ 6 /NI 53 43 R 6 /NIEF 40 4 N3E
U - BREBAT FERERESA TSR ESR
By » 30°C/KIEH » 0.8 ppm ¥ 48 /NRFRIE AL
HSEEE - 1.35 ppm K 2.28 ppm iZ 96 /NEFELSER
By 65% Fz 100% » FEHEHEIFE 20°C KB » RIS51
A 10% K 40% (Table 5) « FHESSHZ 24 ~ 48 |
96 /NEFZ LCso B » #F 20°CHf By 3.18~2.37 2 2.12
ppm; MI7E 30°C HF Ry 1.45~1.28 Fz 1.07 ppm (Table
6) » HE /R B SRR T M th RS - FER /KR R
e -

DA —ASEE a8 = YT 8 ~ 100 K 500 ppm GE{TEE
B FEREER > KR 20°CHE - SREES BT 12 /)8
IRE 20 43 ~ 6 /]NBF 14 53 Fe 1 /NKE 5 435 30°C RIS 71
AR 6 /INEF 53 43~ 1 /]NKE 4 43 e 21 S3BRSREEAEEL
TERE -

MY ~ i S AR SR R

TR  TERHRMEER 150 - 200 - 250
Bz 400 ppm - 7kl 20°C ¥ » SRERSTRIRILE 68 /1\BRE ~
9 /[NEF 24 53 ~ 8 /[NKF 30 53 R 3 /[\E 51 5y AIBEL -
30CHFRISTANITE 7 /1N 15 43 ~ 6 /1NB§ 38 53 ~ 5

/INEE 28 43R 1 /NEE 47 Sy AIBETE - BREAE R EIE
FEiig M TR E AR » 30°C/KIRH » 60
ppm 72 24 /NRF AL B € EE A BOSE A - T 124.4 ppm
FETR 85% » FEMEHARAIYG4 » 149.3 ppm 2 48 /)
FREIE SR T+ ABBIRYFE/K IR 20°C ¢ 130 ppm f*
24 /N2 FELCERE 30% » A 187 ppm FFEEM A HA
SEER B 24 /NEEZ FE LR 90% (Table 7)° 24 ~
48 B 96 /[NEFZ LCso {H » 4E 20°C 53715 146.17 ~
122.91 K 112.81 ppmi; i€ 30°C By 110.75+96.68
K 84.71 ppm (Table 8) -

DA— sl B 200 ~ 250 F% 400 ppm &/
FER 0 20°C/KIB T - B RIRITE 4 /NKE 12 53~ 3
/INERE 10 435 1 /7[NEE 20 43+ 7 30°C HIF& 43 RIHIEE
56 53 ~ 5253 5% 50 53 BRMREABIEEN -

T~ EERRN R RIE R

FETRARE T - RERIIRE R 35 10
20 ppm » 7Ktk 20°CHF - SRIRSTRIFILE 6 /) ~ 3
/NEF 15 53~2 /NFF 12 53 5 17N 6 43 ISET > 30°C
iRf > RISTTIRIAE 2 7)NRF 57 53 ~ 2 /NKF 52 43 ~ 171N
I 3 20 48 T PISELC - SRR R iR e - M

Table 5 Mortality rate (%) of silver perch exposed to different concentrations of copper sulfate for different time

periods
Temperature Time Concentration (ppm)
(C) elapsed (h) 1.35 1.76 2.28 2.97 3.86 5.02
20 24 0 5 10 25 80 100
48 10 10 20 90 100 —
96 10 30 40 95 100 —
0.80 1.04 1.35 1.76 2.28 2.97
30 24 0 25 50 60 80 90
48 20 40 60 65 80 100
96 30 50 65 75 100 —

Table 6 The LC,, values and their 95% confidence limits of copper sulfate for silver perch exposed for different

time periods
Co tratio
Temperature ncentration (ppm)
C) 24-h LC,, 48-h LC,, 96-h LC,,
(95% confidence limits) (95% confidence limits) (95% confidence limits)

20 3.18 2.37 2.12
(2.78-3.65) (2.06-2.72) (1.82-2.44)

30 1.45 1.28 1.07
(1.00-1.81) (0.88-1.72) (0.76-1.31)
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Table 7 Mortality rate (%) of silver perch exposed to different concentrations of formalin for different time periods

Temperature Time Concentration (ppm)

(C) elapsed (h) 75.0 90.0 108.0 129.6 155.5 186.6

20 24 0 10 10 30 50 90

48 0 20 30 50 85 90

9% 10 20 35 60 100 100
60.0 72.0 86.4 103.7 124.4 149.3

30 24 10 10 10 30 85 95

48 10 25 45 75 90 100

96 10 30 50 80 90 100

Table 8 The LC;, values and their 95% confidence limits of formalin for silver perch exposed for different time

periods
Concentration (ppm)
Temperature
(C) 24-h LG, 48-h LC,, 96-h LC,
(95% confidence limits) (95% confidence limits) (95% confidence limits)
20 146.17 122.91 112.81
(129.76-171.56) (105.08-140.47) (100.56-127.83)
30 110.75 96.68 84.71
(100.14-123.53) (85.21-115.13) (74.25-96.06)

Table 9 Mortality rate (%) of silver perch exposed to different concentrations of potassium permanganate for
different time periods

Temperature Time Concentration (ppm)

() elapsed (h) 1.80 1.98 2.18 2.40 2.64 2.90
20 24 0 20 50 80 95 100
48 0 30 50 90 95 100
9% 0 30 50 90 95 100
1.50 1.80 1.98 2.18 2.40 2.64
30 24 0 20 35 65 90 100

48 0 20 40 65 100 —

9% 10 20 40 75 100 —

RV SRR R A 2 S - DOHIRER S - IRE 96 /[NifiZ LCso {ELFE 20°C ZKIRH» 43514 2.1822.13
FEARIRE SRR P F M RERR R - 20C B 2.13 ppm» AEZKIE 30°C kIR » 535K 2.05 »
KR - ESLIRET 1.8 ppm MG ELBILFHNY: - 2.02 Jx 1.97 ppm (Table 10)

IM#E 30°C » 1.5 ppm BIEEEIET - 2.64 ppm f} DA— BRI 10 ~ 20 ppm EFTEOAET - iR
24 /NN ZERSEL (Table 9) » fEEBR PR EBIE M 81 20°C/KIRT - S RIKIFE 2 /NRF 58 43 ~ 57 &
BATESRIRST - EASGHIL 5 - ERBEREIR T PRYREE R BOEREM: ¢ 30CRIZHIHIAE S8 k% 45
W ETERIBAE - MRS - H 24~ B K DRELE -
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N~ EETURHEREE < F it

TR - RETTRIREERy 10 ~ 20 J¢ 100
ppm » 7KiE 20°C K + SREASTHIRILE | /NKF 53 5 »
1 /NEF 27 53 54 S3ZEL 0 TAE 30°C » RSl
HITE 58 43 ~ 23 4y e 7 53 IFELC - TEEAEIREE 2.5
B 5 ppm {2 20°C/KEH - SREERR 96 /NEF A ER
SYIETE  HAE 30°C RIS RITERY 1 /NKRF S5 43 e 1/
BF 29 5 ARNRERIET - IRER AT FREEREF IR
R HIERS R - 30°C/KIRS » 0.66 ppm 2 24
/NEFREN S EE A BB © 1.64 ppm A 48 /NKFIAY
ZERFETS 1 20°C 0 1.95 ppm FA 96 /NEFZFE TR
1 10% (Table 11) - 24 ~ 48 Fz 96 /[\NEfZ LCso
1 20°C 43R 3.75 ~ 3.40 % 2.91 ppm » T7E 30°C
Hi4351k 1.07 ~ 0.98 Bz 0.92 ppm (Table 12) » #H/R
EEF IR EUKIRT - FEGREE -

LEFIRDA— AR FRE 100 ppm FHFF[HEE
W 1 20°C K 30°CAKIEAF » SREEST HIRITE 54 5
B 25 Sy EAEBOEEM -

o W

B YRR - TEENBSE A YRR
B ARRRURIAE A » [RIF  vl e B M A Bt 5
AL AEAS & 0 T BE IEH By 4 BR A BE 2 B ]
(Grizzle, 1977) - FLEERREA SR AIBERE (R HE AL
FI4% - (B[R Rt ErR R - R EEREE IR -
B FARROITIR (BREEIR, 1987) » 1 Table 1 GREK
£ 96 /NRFAIRYIELSR » AT IR FLESRAE /K Hrder il
EEABIEREE - 7 20 K 30°C /ki&H 0 0.37 ppm 3E
T SREGGE 100% » H 96 /NF LCso {43 ARy 0.25 K¢
0.21 ppm » Tfii4E 30°C /K& » 0.18 ppm BI@E4
BN - Leteux (1972) FHEAELKRE A
(Ictalurus punctatus) B 96 /NEE LCs {H B 0.1
ppm ° BREAGR (1987) HYSAEBAEIRIBHL » FLAME
88T (Anguilla japonica) Z¥FEFEEFRE] (median
lethal time, LTso) 7F 100 ppm % 1 /[\EF » 0.33 ppm
B 20 /N T RIS (Misgurnus anguillicaudatus)
& LTso {HERAE S /NRFPY - ERERER (1990) faH: -
RKERIKEY (Macrobrachium rosenbergii) ¥1FL,
ERREZER 0.05 ppm 24 /NEREBIEIRE
(median tolerance limit, TLm) £ 1.14 ppm - 43§
(1999) i - FLEHKEIHF M (Mylopharyngodon

piceus) 96 /NRFZ LCso B £ 20 J2 30°C 43 5% 0.12
T 0.11 ppm - FE/RFLAKKHSRAE - A2 - 81 -
R ~ FRERARRNARZ EHER®R - £
(1993) FREBFLAKRIYIER /70 0.15 ppm R FFHE]
L4~ 5 ppm B 1 /]\EF ~ 10 ppm 375 20 - 30 43
AR 66.7 ppm E 10 - 30 # - {EARIRAGABEHURS
RN DAFL#ERR 5 ppm IRE IR SR S5 -
1E 30°C /KR - 56 srENEABIERHME - Fik - E
MMEYEER R BT LT » BAVETFRRESH
REMERIREE - DL 10 Rz 66.7 ppm ZEIRH - HEEEE
FERIRE BRI RSN R HAEEERIRT
AR A AR K » IMIECIHS: - RIS
AIEHAR RS - FLERAEEBIRRE
HIEEY)  (ABEIE - ERABRBYTIHEER
Kt FUE S E AR A AN ERER (5,
2003) -

PR B R VA B BT E - REEERIRGES
By ~ BRI MR R &0 ~ TR RN E R &
HURERRRGE (£, 1993) - BREESR (1987) fgHi - H
HE I8 2 LTso {7 100 ppm Fy 100 /NEFIA)
1000 ppm £ 20 /K - T ¥El i LTs fE » 72 100
ppm ks 11 /NEFA » 0.33 ppm £ 100 /]NEF - Allison
(1968) #&H » FHMREE 3.5 %0 10 ppm £ 213 /NEFA
#AR € B6E 8 A ZE 0 {2 B BE EE FR (Lepomis
macroehirus) B 20%FE R -« 52 (1983) 8
0 JKEE 25£1°CHs - FRMEEEEIIRBIAZ 48 /NI
TLm g (ZEREIH 48 /)NEF LCso {8) J 117 ppm
FREE (1999) $8HH - HRALE 20C ) 30CHY » HAE
48 /INRFZ LCso 53 77y 41.89 J% 20.28 ppm e ZAEA,
Baft 20°C p 30°C /KR » BRI HIEN 15 Kk 3.5
ppm BNEEABIERM - H 96 /N LCs {5
22.75 ppm Jz 5.80 ppm * 7E 30°C/Ki& 1 » FHIRES Y
IR LRG0 4 5 - BREZSR (1987) JR¥E
o —RBEFEEERHEER 5 ppm HIRETE
30°C /KR PPk ] R 5w - B - B
fifk ~ SR - EEEEAR - REA - FAKRREZET
Bl ErAEREHRRRERNEZEERR
Ko BB ZAIECEIH A ZIRE - 55 - bR
iR (1987) fEH - HMERA NS EE AR S S
R TR — B - GBI BREIE - 1
ARANBETIRE - KicBEfLek % REH
REBEE AR RRARRSEREE (5, 2003) -
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Table 10 The LC;, values and their 95% confidence limits of potassium permanganate for silver perch exposed for
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 2.18 2.13 2.13
(2.03-2.30) (1.95-2.25) (1.95-2.25)
30 2.05 2.02 1.97
(1.91-2.17) (1.91-2.14) (1.83-2.10)

Table 11 Mortality rate (%) of silver perch exposed to different concentrations of masoten for different time periods

Concentration (ppm)

Temperature Time
() elapsed (h) 1.95 2.54 3.30 4.28 5.57
20 24 0 0 45 70 90
48 0 20 50 75 95
96 10 40 65 85 95
0.66 0.79 0.95 1.14 1.37 1.64
30 24 10 20 25 60 80 95
48 10 30 30 75 90 100
96 10 35 40 80 100 —

Table 12 The LGC;, values and their 95% confidence limits of masoten for silver perch exposed for different time

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

20 3.75 3.40 2.91
(3.28-4.3) (2.94-3.94) (2.41-3.42)

30 1.07 0.98 0.92
(0.93-1.21) (0.86-1.12) (0.82-1.03)

TRERSR — A a8 ~ B - BEAHFE Fo SR T HY R fR 24 ~ 48 /[N TLm B 0.72

BB BEG RYYE (F, 1993) - SEZ
(1982) $RiLIEHY - EHETRINRE T HRIMA 24 - 48
/NEEZ TLm {8 0.34 ppm % 0.27 ppm » B
TLm {5 0.31 ppm B2 0.29 ppm » FEHHEIERTRFAE
(B[ CuSO,* SH,0) HEREE > RIFFURESy 134 ) 1.06
ppm - BEFAFER 1.22 K 1.14 ppm - 385 (1984) W

0.4 ppm » B ERER SRR K 2.83 ppm % 1.57
ppm - PR (1999) $EH > HREGHIEIH A 24 ~ 48
B 96 /\NE§Z LCsofH » #F 20C 751K 1.50 ~ 1.32
B2 1.18 ppm » ££ 30°C RIS Al ks 1.27 ~ 1.04 K 0.98
ppm - BEAEE (1990) #EH » YK R RES
#7532 R 0.2 ppm 24 /[NEFAY TLmELE 0.39 ppm-
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TEAGEE Y - FRERHTAERAE 24 ~ 48 K 96 /N2
LCsofH * 4 20C 4350k 3.18 ~ 2.37 Fz 2.12 ppm >
£ 30°CHI4r ks 1.45+1.28 K 1.07 ppm (Table 6) -
e b fadd - SRR REREIAY 2 M B R B
o B FRFERB) MEAYZERS
BRRAR R DR MEARE - B0 (1986) $5
H o TRERSRFERE K PRI - Tk T RIREE
= o AR C BREET (1990) $5iH - SAMET
BRI 24 K 48 /)\RFZ TLm {8 » 535 Fs 2.56 )
1.88 ppm » B RIRELIREERIR 10.06 F 7.39
ppm o BELEE (1990) #5 i - il B ) B B
(Penaeus monodon) ~ BF i 48
japonicus) ~ BBWR (P. semisulcatus) ~ ¥ E& &
(Fenneropenaeus penicillatus) ~ ¥l (Metapenaeus
ensis) FIRIKERIAREZ 24 /INFf TLm {H - 53 715y
436 ~ 427 ~ 231 ~ 319 ~ 465 J¢ 0.39 ppm » BRI L
HFEYOK R M EBIE/K RS - 1 (1993) 2R
B sREEIR /720 500 — 1000 ppm %534 143 8 ppm
ZEYS 20304 > $H (1990) R 100 ppm i
102043 = F3 8 ~ 100 Bz S00 ppm HYBERHEREE
0 HEUEREE 20C KRR PIH0RK 12 /N
20 53 ~ 6 /NF 14 3 J2 1 /]NERE S 43 5 30°CRIZT AT
#J 6 /INEF 53 43 ~ 1/INKF 14 53 Re 21 73 » FHEEHRY
BUSEER] > DB SR A B S R ] PO 1 R 5 B R
HAEREIRKE - WEEBAVEN S ERE T E
PSSR -

e B M — R AR H OB - B 1RMEAYRR
~ B BEEAIER (F, 1993) < IRE (1988)
R FEPOK RS ME-C B Al 2448 /M2 LCso
{E B 362.04 F 100.42 ppm > AR (1990) fgH »
FERERE 34 - 35 ppt ke - TR U2 Ml 48
/INEFZ LCso Ry 143 ppm » #£%F (1999) #Hit > &
FAATE 20C R 30°CkIH » H 24~ 48 Jz 96 /\REZ
LCso fH » 4371 97.86~87.53 ~ 85.06 ppm B 92.19
86.35 ~ 84.13 ppm ; FHEEHIR] » UK -PHREEHEE
BAR IR B 24 /NEFRE B - 48 /NRFIR T
e HE - SREE 24 ~ 48 R 96 /\NREZ LCyo {H
(Table 8) 7F 20°C » 435l 146.17~122.91 J; 112.81
ppm » 7 30°CHI4F]E 110.75 - 96.68 K 84.71
ppm * SREEHIE AR E 2 BT AR 1
B A B/ - KHBEE (1990) BB TR
200 ppm &3 30 43 » F (1993) #i& 250 ppm 58

(Marsupenaeus

¥ 1/)\EF ~ 400 ppm EE834% 10— 15 43 - | 3 TR
SRR 0 7 30°C /KA 0 250 ppm HBLY
IR AR R 1 /N KI » FE i A 250
ppm B FEMEEIARY - FERE R EE A RFR -

RERERSE R kT 25K - BIHSEEHBTR
FLBE » —RRIRARBRE SN - M BETF E a R
QYE (F, 1993) - +£5F (1990) 5 > SEEaM#E
CEMAY 48 /\NFZ LCso Bk 2.2 ppm ; 25
(1990) $5H! » ESEELEFET HAMBTY 48 /)\FF.Z LCso
{EF 1.53 ppm + MLUBEE 1.5 ppm 23 48 /\EF -
Hiers (R « 2 bk LR EERAMm
& o MEF (1999) HBH - SEEMIEER 24 - 48
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Acute Toxicity of Malachite Green, Methylene Blue, Copper Sulfate,
Formalin, Potassium Permanganate, and Masoten
on Silver Perch (Bidyanus bidyanus)

Tain-Sheng Lin", Shuenn-Der Yang, Hung-Kuang Peng, and Fu-Guang Liu

Chupei Station, Freshwater Aquaculture Research Center, Fisheries Research Institute

Abstract

The aim of this study was to investigate the median lethal concentration (LCsp) of six chemotherapeutants
on silver perch (Bidyanus bidyanus) under two controlled temperatures, 20 and 30 °C. The suitability of
commonly recommended concentrations of agents was also examined for silver perch. When the water
temperature was 20 °C with 96 h of exposure, the results showed that the LCs, values of malachite green,
methylene blue, copper sulfate, formalin, potassium permanganate, and masoten were 0.25, 22.75, 2.12, 112.81,
2.13, and 2.91 ppm, respectively. When the temperature was 30 °C, their LCsy values were 0.21, 5.80, 1.07,
84.71, 1.97, and 0.92 ppm, respectively. This indicated that the agents were more toxic to the fish at 30 °C than
at 20 °C. The relative toxicity of malachite green was stronger than the other agents, while formalin appeared to
be less toxic than the others. The results also showed that the commonly recommended concentration of 100
ppm masoten for 1 h and 3~5 ppm potassium permanganate for long-term exposure are not suitable for silver

perch. Moreover, the exposure duration of 250 ppm formalin for silver perch should be less than 1 h at 30 °C.

Key words: silver perch (Bidyanus bidyanus), chemotherapeutants, median lethal concentration.
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