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Abstract: To investigate the toxic effects of roxarsone (ROX) on the aquatic ecosystems, the simulated aquatic mi-
crocosms were employed to study the effects of exogenous ROX on arsenic accumulation and growth of microor-
ganisms in sediments. Six ROX concentrations including 0, 10, 20, 40, 80 and 160 mg * L"' were used in this study.

Results showed that arsenic content in water column and sediment increased with the amount of ROX application.
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However, as the ROX exposure time elapsed, the arsenic content decreased in the water column but increased in the
sediment. In addition, arsenic accumulation in the sharksuckers and hornwort bodies were observed. When the a-
quatic ecosystem was treated with the ROX concentration of 160 mg « L', the sharksuckers showed a significant
ROX toxicity with a death rate of 100% within one day. It was observed that hornwort had higher capacity of arse-
nic accumulation with a concentration range from 398.1-1 538.91 mg * kg™ As after 32 d exposure. Different concen-
trations of ROX can inhibit the growth of fungus, bacteria and denitrifying bacteria, whereas the growth of actino-
myces and ammonification bacteria in sediment were promoted as exposed to the ROX environment. Furthermore,
the growth of actinomyces in sediment was promoted significantly at 10 mg « L' ROX. In summary, exogenous

ROX polluted water environment and re-transported and re-accumulated in different biotic and abiotic organisms,

which resulted in toxicity of sharksucker and some microorganisms in the sediment.
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160 mg + L' ROX Ab ¥, i 50 A I (5 32 Kl & &=
AR EGE 1 R)BIR N 7.9% ~94.0% . XF BE Al
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b B £ 38 TR IG5 1 R AFRIET . BE SRR I A
FEK,10~80 mg « L' ROX 4b # ) 7K A= 75 F 45 v il
R P AR B B R AR IR A 21 K 0 Y
HH AN [v) R 114 5 2 S, 35 43 A B AT 4R
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Changes of total arsenic content in water and sediment

ROX ¥ & (mg + L")

KA ) /d

I N
Medium ROX concentration/ Sampling time/d
(mg-L") 0 2 4 8 16 32
0 ND ND ND ND ND ND
10 7.01£0.90 e 6.521+022 ¢ 5144049 ¢ 3.70+0.09 e 2.04+126d 2.64+04
KA 20 13.190.96 d 12464032 d 11.074+0.21d 9454022 d 5.18t1.11d 5.36+0.13
Water body 40 31.02+1.57 ¢ 29.73+249 ¢ 23.89+1.53 ¢ 17.984+1.87 ¢ 11.024+1.08 ¢ 12.86+1.19
80 5420+155b 5245+197 b 48.57+1.72 b 41.98+2.75b 33.57+254b 34.59+4.37
160 116.53+095a 113.78+4.26 a 98.15+3.54 a 92.55+1.48 a 86.17+2.37 a 80.15+3.43
0 1414052 f 1.38+047 f 1.394+1.17 f 1374032 f 1254025 f 0944037 ¢
10 10.36+0.49 e 11.02+1.03 e 11.99+149 ¢ 1237+157 e 1231+1.76 ¢ 9.55+135d
JiE e 20 22.15+196d  23254+259d  2458+248d  2697+226d 2531+£171d  23.894+283¢
Sediments 40 29.88+257 ¢ 3322+149 ¢ 36.1843.25 ¢ 45984251 ¢ 66.64+2.05 ¢ 56.94+297 b
80 39.56+2.09 b 50.82+3.71 b 5521+271b 62.25+298 b 69.78+4.82 b 97.511+4.90 a
160 56.58+2.14 a 65.89+3.11 a 74.59+2.37a 87.58+4.44 a 975139 a 103.38+557 a

T ND Ron R K. IR R ARG TR R 28 5 WIS 5% KF . T,

Note: ND represents no detection. Small letters in the same column represent significant difference among treatments (P<<0.05). The same is as below.
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10 mg « L' ROX 4b 3 119 JiS Ve 41 T8 5 it 76 35 572 10 56 2
R H B R T 1 e s ) PN RS T 40 R G PR AR B
5 BARH EE ROX H AT R M i . B %5 2 &% B [A] 4E
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Changes of total arsenic content in sharksuckers (A) and hornwort (B)

T b KB ]2 52 5, ROX %S U8 40 1 A K 5 A B
SER 11410 1 4

JIEVETER R 73 M &5 2R (8] 2 O) o, B R W3],
v BE ROX(10 mg « L) Ab B 14 JiS 8 ikt £k T8 50k
44,97 10*~988.77X 10* . B I &= T XF IR AL HH(8.16 X
10°~202.95X 10*), Ut BH & B (1) ROX ¥ J& X i 26 7
A K B — o R SRR . A ROX Ak 3 19 K
Ve L A R AR F2 50 4 d B RIEBER, JE =56 8
R TR R AR SO B RN, 2 )5 BRI A R
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SO JEC 16 ik 28 B AR K 1 2 AR LA o B
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Wi 2 i B[] SE R I S AR A 9 3 R 5 32 R
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JEs R Z AR A B (14 43 B 45 (] 2 B) R L i B0 i
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Fig. 2 Changes of population in fungus (A), bacteria (B) actinomycete (C), denitrifyingbacteria (D) and ammonifiers bacteria

(E) in the sediment
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