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Abstract: The pollution of urban black-edor rivers receives attention recently. Survey and analysis on biological
toxicity of black-odor river water are necessary to identify and evaluate the water quality. In present study biologi-
cal toxicity of water in two typical black-edor rivers in Wenzhou city Jiushanwai River ( JS) and Shanxia River
( SX) to Brachydanio rerio Luminescent bacteria test and Xenopus tropicalis embryos were monthly detected. Results
indicated that water from the two rivers was toxic to the three organisms. Toxicological effects of black-odor river
water measured using mortality of zebrafish was in good agreement with measured using the relative inhibitory light
rate of Luminescent bacteria . Comparatively Luminescent bacteria were more sensitive to black-edor river water
than zebrafish. In Xenopus tropicalis embryos test toxicological effects of black-odor water were characterized by
embryos survival rate and teratogenic rate. All of the three species tests showed that toxicity of SX water was higher
than that of JS water which was consistent with the black-odor degree of the rivers. Statistical analysis results of
Luminescent bacteria toxicity test showed that the comprehensive toxicity of SX and JS was higher in summer from

May to August than that in winter and spring. The seasonal changes of water toxicity of the black-odor rivers was
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closely related to temperature and dissolved oxygen values ( DO) of water. The present study can provide the evi-

dence for the bio-toxicological test of contaminative water to evaluate and treat black-odor river water.
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Table 1  Mortality of Brachydanio rerio exposed to water samples from JS and SX rivers
2010 2011
11 12 1 2 4 5 6 7 8 9 10
JS1 0 0 0 0 0 0 5 0 0 0 0
JS2 0 0 0 15 10 100 100 95 100 80 100
JS3 0 0 0 0 0 0 0 5 0 0 20
4 0 0 0 0 5 0 0 10 0 0 10
JS5 0 0 5 0 0 0 0 0 5 5 25
JS6 0 0 0 0 0 0 0 0 0 0 0
JS7 0 10 10 0 0 0 0 0 15 10 5
JS8 0 0 0 25 0 0 0 0 0 5 0
JS9 0 0 0 0 0 0 0 0 0 0 0
JS10 0 0 0 0 0 0 50 0 60 0 5
SX1 0 0 0 40 0 0 100 100 100 100 40
SX2 0 0 0 35 5 90 100 95 100 100 0
SX3 10 0 0 0 0 0 100 100 100 100 20
SX4 0 0 0 0 0 20 100 95 100 100 0
SX5 0 0 0 0 0 0 100 100 100 100 100
0 0 0 0 0 0 0 5 0 0 0
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Fig. 4 Effects of water from JS and SX rivers on Luminous bacteria

A and B show the relative inhibitory rate of Lumin escent bacteria exposed to water samples from two rivers respectively.

C and D show relative inhibitory light rate of Luminescent bacteria pH temperature ( T)

( SA).
5 .9 11
80% 3 80%( p <0.01
5B) .
. 3
5
( p <0.01 ) 9
11 JS10
10%( p >0.05 5C) .
(
5D) 9 SXI SX2
(p <0.01 ) o

3

( Discussion)

K,Cr, 0,

JS

SX

H

(DO)

dissolved oxygen( DO) of two rivers in every month.

K,Cr, 0,



206 7

AJuLlighf B.UL T3]
004 Ty e e (1 FE T AL <F B Tl IS e B B v P Fiias B
80+ 80
& 60 60
4
& 404 40
20- 201
L1 1] 1] L L L] - - - L | O.._ - - - - 1
JSI JS2 JS3 IS4 JS5 JS6 IS7 IS8 SO ISI0 RfHEAL SX1 SX2 SX3 SX4 SX5 XA
CALL T DAFR L .. 1A
{ 5
i -0/
8
o4 60
&
= 40
20]
ol
SX1
5
A C ;B D

* % p <0.01; * *x % p <0.001.

+

Fig. 5 Effects of water samples from JS and SX rivers on development of Xenopus tropicalis embryos
A and C show survival rate and aberration rate of Xenopus tropicalis embryos exposed to water samples from JS river.
B and D show fatality rate and aberration rate of Xenopus tropicalis embryos exposed to SX water samples.
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Fig. 6 Typical teratogenic effects of water samples ( May 2011) from JS and SX rivers on Xenopus tropicalis embryos
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