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Abstract : The present paper dedls with the toxic efectsof QUf* ,zn** ,Cd”* in different ion concentration and the
joint toxicity of QUf*-Cd®* and Pb**-zn’" on the embryos development of Spinibarbus hallandi by using the semi-
gdic teg method ,under the condition of water temperature between 24 - 26 . The result suggeds that the hatching
rate of embryos incubated a the heavy metd lutions of dfferent concentration is lower than the control ,and the
differences is extreme sgnificant ( P <0. 01) . Malformetion of embryoswas caused by the heavy metd dement during
the embryos development stage. The development peed of embryo was advanced in the experimental goups (QUf* =
0.10 mglL ,Qu*-Cd®* =0.50 mglL ,P’™*-Zn"* =2.00 mg/L) ,but reduced in the rest of experimenta groups of
various concertration of metd lutions. The toxic dfects of the heavy metds on the embryos development of S.
halandi are Q" > Cd’* > Zn’* . The sfe concertration of Q" ,Co* ,zn*" , Q-G ,P**-Zn*" are 0.009
mg/L ,0. 065 mg/L ,0. 023 mg/L ,0. 011 mg/L ,0. 523 mg/L respectively. The joint toxicity of Cf* and Cd®* to the S.
hdlandi is antagonidic.
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Table 1l The hatching time and hatching rate and abnor mality rate  S. hollandi
in concentrations o different heavy metal ions
(%) (%)
Heawy Cbrx':err Het'ching Hatching Erbryos nortality Abrormelity Survival rate of
metals tration time rate rate neMy hatched larvae
(mglL) (h) (%) 24 h 48 h (%) 24 h 48 h
0.00 60.53+0.14 100.00+0.00 0 0 0 100.00+0.00 100.00+0.00
0.01 6212+0.28" 60.00+4.71" 23.33+4.72  38.33+2.36 5.90+8.34 100.00+0.00 97.05+4.17
art 0.05 63.17+0.14° 56.67+2.33"" 36.67+4.72 40.00 + 4. 69 2.94+4.16 94.12+0.00 91.18+4.17
0.10 58.62%0.42 53.33+4.72" 40.00+9.43 43.33+£4.72 6.28 +0.56 93.73+0.57 90.40+5.23
0.50 58.48+0.42"° 41.67+2.33" 45.00+2.36 53.33+4.72 20.19+6.81 0 0
1. 00 - 0 78.33+2.36 93.33+9.43 - - -
0.00 60.32+0.28 100.00+0.00 0 0 1.67+1.18 100.00+0.00 98.33+2.33
0.0l 63.33+0.57" 58.34+2.33"" 23.33+4.72 38.33+7.07 5.90+8.34 100.00+0.00 96.67 +4.17
s 0.05 63.27+0.28° 55.00+2.36"" 31.67+2.36 43.33+4.72 3.13+4.42  96.88+4.33 93.95+0.28
0.10 62.12+0.71  53.33+4.74" 38.33+2.36  45.00+2.36 0 94.12+8.32 94.12+8.32
0.50 61.50%0.42 51.67+2.36"" 40.00+4.71 46. 67 £0.00 6.46+0.30 41.88+2.69 25.63+7.9
100 61.22+0.28  41.67+2.36" 46.67+4.72 53.33+4.72  11.86+4.99  20.19+6.79 0
0.00 60.80+0.14 100.00+0.00 0 0 3.33+0.00 100.00+0.00  96.67+0.00
0.10 65.08+0.14° 55.00+2.38"" 28.33+2.36 40.00+4.71 12.13+0.52 ° 100.00 % 0.00 94.00+0.28
22t 0.50 65.22+0.28" 53.33+4.74" 33.33+4.72  46.67+4.72 0 100.00+0.00  97.12+4.17
1.00 62.33+0.71 51L67+2.36" 41.67+2.36 48.33+2.36 3.13+4.42  96.67+4.67 96.67+4.67
200 6202+0.14 13.33+0.00"" 55.00+2.36  76.67+0.00 100.00£0.00" 25.00+0.00 0
4.00 6L.78+0.14 8.33+2.33"" 63.33+4.72  86.67+4.72 100.00+£0.00 " 16.67*2.36 0
0 60.22+0.57 100.00+0.00 0 0 0 100.00+0.00  100.00 +0.00
0.01 64.18+0.14" 58.33+7.07" 25.00+2.36 35.00+2.36 0 100.00+0.00 100.00+0.00
Q?*  0.05 6280+0.42° 55.00+2.36" 36.67+4.72  43.33+4.72 6.07+0.26" 96.88+4.33  96.88+4.38
-c?* 010 62.83+0.28" 53.33+0.00"" 40.00+4.71 46. 67 £0.00 6.25+8.84 93.75+8.84 93.75+8.84
0.50 58.52+0.71 45.67+4.74" 43.33+9.43  48.33+4.71 83.04+6.31"° 5411+10.46 18.21+6.93
1.00 58.81+0.42 35.00+7.07" 5167236 63.33+4.72 100.00+0.00"°  4.17+5.87 0
0.00 60.68+0.14 100.00+0.00 0 0 1.67+1.18 100.00+0.00 98.33+2.33
0.10 63.33+0.28" 60.00+4.71"" 23.33+4.72 36.67 +9.43 11.15+0.87° 94.43+0.42 94.43+0.42
Pb?*  0.50 63.32+0.42° 56.67+0.00 33.33+0.00  43.33+0.00 2.94+4.16 100.00+0.00 100.00+0.00
-7t 1.00 63.20+0.28" 51.67+2.36"" 36.67+4.72  43.33+9.43 3.34+4.72 100.00+0.00 100.00+0.00
2.00 59.84+0.14 48.33+2.36"" 38.33+2.36 45.00+7.07 86.43+9.09" 58.57+2.05 20.95 +10. 82
4.00 5859+0.71  38.33+2.36"° 56.67+4.72 60.00+4.71 100.00+0.00"  8.71+0.57 0
* P<0.05, c** P<0.01, M ,
* P<0.05,9gnificant dfference; ** P <0.01 ,extreme dgnificant dfference;” - ” means death before hatching.
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Fig. 1 Microphotographs o pog-hatching larva and defor ming larva o Spinibarbus hallandi
a : b.0.10 mglL PR?*-7n?* ; €.0.50 mglL G+ ;d.2.00 mglL Zré*
: e.0.50 mglL Q2*-Cd?* :£.0.50 mglL Q™ : 9.1.00 mglL QP*-Cd?*

a.Normal pos-hatching larva; b. Deforming larva treated with 0. 10 mg/L Po?*-Zn?* ; c. Deforming larva trested with 0.50 mg/L Cd?* ; d.
Deforming larva trested with 2. 00 mg/L. Zn?* ; e. Deformring larva treated with 0. 50 mg/L Cu?*-Cd?* ; f. Deforming larva trested with 0. 50 mg/
L Qu?* ; g. Deforrring larva treated with 1. 00 mg/lL Cu?*-Cd?* .
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