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Table 1 Effects of dyeing effluents on hatch of P. elivaceus
embryos

R B EEGES 9So ATER
Volume (ractivn Hulching T FFEWET 959 confid-

of eflluent rate Mortadity Incipient LUy, ence limits
0 93 £3.0
0.5 87+2.8 0.06
1 85 +0.6'"  0.08
2 74+2.17 020 3.38%%  2.29% ~
3.879%%
4 56 £4 3% 0.40
8 0 1
16 0 1

i) R SARAH ERLER(P<0.05); 2) £ H3 AT
RBHAER(P<0.01); 3) FAPEOHAR B,

Notes: 1) Significant difference comparesd with control{ 2 <0.05) ; 2)
Significant difference eompared with contrel{ £ <0.01) ; 37 The per-

centage means volume fraction.
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0. 5% I, ZF B ARAR FIMIL F SR B AR B A 2=
F(P<0.01), EEAMBIER 4% 5, SFBF
FERE AR HIBRE TS BN AL, B R
AL TR, 15 0 A 24 5 A ut 5 B8 ey A s 2 OB
B H) T 95% ] (SRR ARSI R 1. 57%
1.37% ~1.82% .,

F2 BEERANTHERNER
Table 2 Effects of electroplating effluents on hatch of

P. olivaceus embryos

HESr e BHEES ML 059, T {EH
Volume fraction  Hatching FeTE/% HEHIT  95% confid-

of effluent rate Marality Incipient LCg, ence limits
o 93 2.7 '
0,15 88 2.3 0.05
0.3 §5:2.7°  0.08
0.6 67 £6.9%  0.28 0.81%%  0.71% ~
0.92%%
1.2 Wl 7 0.68
2.4 0 1

1) R YA AT REERP <0.03); 2) Fom SR RAR
FHAER(P<0.01)3) S ECR I

Note:1) Significant difference compared with control{ P <0.05); 2)
Significant difference comparel with control (P <0.01); 3) The per-

cenlage means volume fraction.
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Table 3 Effects of pesticide effluents on hatch of P, oliva-

cetrs embryos

R SRR BT S B S FE L, B
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RGBT A SR Tk L A R (R
4) FH, S B A] , & X B4R A R AL SR AR AT 90% L
E,RIEFHE, BERSEAKME KN, 85
BRI BLEA B T M. TEB KRR G BN
0.25% It , T BERE iR 40 2T B0 05 B B2, B AK 1A
BN 0. 5% i, A BEAR B R AL 36 B B R T3
IR (P <0.05), FEMKIEEAEN 1% H 2. 5%
W, R S A R R EER (P
<0.01), FEBKERTHE Y 5% i, SR BT 82 F
M B2t T, Al T RHR AL T, 45 R G K
%o 2 R B 0k 2 BORFR MR L (R AL 0 B
95% TSRS BI N 1.48% F1 1. 24% ~1.76%

ST AL BT F At T i, R BB G Bk ik
AN 2. 5% B0 20, P40 L A A BH A F e KR
SEESET, EREAECE 1% WL, WL R
BB FARE AT . IR RS, WG g
BYRITEAAT &, TEShAE W s

F4 BEEKIT FEERRE N
Table 4 Effects of intermixture effluents on hatch of

P. olivaceus embryos

BB % BILE % BEYER 5% TR
Volum:; fraction Halching FEF% BORENHE  95% conlid-

Moriatil iy ..
of effluent e O Tocipient Ly, ence limils

] 93 £2.0
0.25 83 x4.4" 0.1
0.5 78+1.38 016
1 72+1.29 0.23 1.57%%  1.37% ~
1.8249%
2 512198 045
4 0 1
8 o 1

¥ DFR G MEARHER(P <0,05); 2) Fnb{ R4
EHREER(P<0.01);3) HAHCHERHE.

Note:1) Significant difference compared with control (#<0.05) 1 2}
Significant difference eompared with control( 2 <0.01) ; 3} The per-

centage means volume lraction.

SRR IR 0 1 S AT R R, A A AR K
U ECH 2% B9 S50 A, AL ) AT A S R
AHEPREIET., REBFEKERSER 1%KL RA

BERE % B % g, BRTE 9SETTRR
Volume fraction  Hatching Y70 WIEWHE  95% confid-

ol efflucat rate Mertality Incipient LCg, ence limils
0 9312.6 ’
0.25 91 £0.1 0.02
0.5 84+1.8"  0.10
1 65 +4.87  0.30 1.486:%  1.24% ~
1.765:
2.5 32+4.22  0.66
5 0 1

D) Fn S METRFHER(P <0,05); 2) FonSaRA
AREFER(P<0.01); 3) BRI

Nole:1) Sipnificant difference compared with control{ ¥ <0.05): 2)
Significant difference compared with conlrol{ P <0.01); 3) The per-

centsge means volume lraction.
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Effects of three industrial effluents on embryos
of lefteye flounder Paralichthys olivaceus

QU Ke-ming, CHEN Min-shan ,MA Shao-sai, XIN Fu-yan
{ Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China)

Abstract, Dyeing, electroplating and pesticide effluents are commen industrial effluents, liable 10 enter inshore sea
areas. The study was carried out in laboratory on the effects of dyeing effluent (with aniline 20 mg/L and phenic
acid 24 mg/L) , electroplating effluent ( with Zn?" 1970 mg/L, Cu** 9 mg/L and Pb*" 7.5 mg/L) , pesticide ef-
fluent ( main \oxicants are monoctotophos and dimethyl phosphorous) and their intermixture (al volume ratio 1:1:
1) on embryos of lefteye flounder, Paralichthys olivaceus. The results indicated that the lowest volume percentages
of dyeing, electroplating, pesticide effluents and their intermixture, which have significant effect on hatch and de-
velopment of P. olivaceus embryos, were 0.5% ,0.15% ,0.25% and 0.25% , respectively; and the incipient LC,,
( volume percentage) of dyeing, electroplating, pesticide effluents and their intermixture were 3. 38% (2. 29% -
3.87%),0.81% (0.71% -0.92% ) ,1.57%(1.37% —1.82% Yand 1.48% (1.24% —1.76% }. Based on the
incipient LC,, values, the toxicity sequence of the three industry effluents was in the arder of electroplating effluent
> pesticide effluent > dyeing effluent.

Key words : industrial effluent ; Paralichthys olivaceus ; embryos ;toxicity effect
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HEHEE( Q) SHLH( 6 ) EMERTRERNERERLENR

SHBE KRE  TAERFT, 42, RER

(B FHFEFHSFR& R, L3 301500)

A high survival rate of hybrid F, was got from Cyprinu carpio L.
mirror ( @ ) x Megalobrama amblycephala ( &)

JIN Wan-qun, ZHU Zhen-xiu, WANG Chun-ying, YU Yong-qi, WANG 5Shao-quan, ZHAQ Yi-shuang
{ Tianjin Huanxin Excellent Fisheries Seed Farm, Tianjin 301500, China}

B ( Cyprinu earpio L. mirror ) HIA 3k @ { Megalobrama amblycephala) 43 B BEFL P A FIER 1A B
ATRZ A MR E AR LIS, APl 29 B3 Wi ( 2 44 34.0-36.5 cm, {kH 3.0-3.8
ke) 533 B3 MRS (5, kK 28.0-33.6 cm, AT 1.4 - 1.6 k) T AT 5 THERE. 2 RER
SEARBARRE I 2 020 kL, TSR 84.2% B H AR 1 700 R TR, BT - EHEAK 15 Biffr26
T A br i 5 i, Ho A 20 DR BOAE, 6 TR B AP A 14 THEERE 4, 4 6
Fols i B 7E IEME W, 4 BUEBm IR S04, 2 SR HGE 2 0n i 522, B R B A% pOdetE . 1R4E
HIp A2 reih 5 230, BN 3 O B4R B EHER, Ak A RANBEER MEHEFZRAFT R
2R FL BB e o AR 530 T o — b B (s BT B DNA F R,

K IA]  HUBREE AR B Sk s A0SR
Key words: Cyprinu carpio L. mirror; Megalobrama amblycephala ; hybridization
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