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Effects of roxarsone expo to carbon-source metabolic capacity and functional
diversity of soil microbial communities

ZHANG Cao', BAI Ling', GUO Ruizi', MA Yi’, SUN Yongxue'

(1 National Laboratory of Safety Evaluation ( Environmental Assessment) of Veterinary Drugs,
South China Agricultural University, Guangzhou 510642, China; 2 Department of Veterinary Medicine,
Guangdong Ocean University, Zhanjiang 524088, China)

Abstract ; [ Objective] To evaluate the effects of roxarsone residues on the microbiological characteristics of
soil, the carbon-source metabolic functions of the soil microbial communities exposed to roxarsone and stud-
ied by Biolog technology. [Method] Fresh soil with different concentrations of roxarsone solution mix were
collected so that drugs were (as As): group 15 mg - kg™', group 75 mg + kg™, group 150 mg « kg™',
cultivated at room temperature (20 =25 C ). Soil samples were taken after 1,2,3,5,8 weeks of treat-
ment for analysis using Biolog method. [ Result and conclusion] The results showed that the carbon-
source metabolic functions of the soil microbial communities of groups treated with roxarsone were signifi-
cantly distinguished from that of CK, indicating a dose-dependent relationship. The carbon-source meta-

bolic functional diversity of soil microbial communities in the lower roxarsone groups (w =15 mg + kg™")
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were not significantly different from the control group during the 1st week. However, the soil microbial

community functional diversity in the four groups ( control, low, medium and high group) was significant-

ly different in the 2nd, 3rd, 5th and 8th week. The difference between control and treatment groups ap-

peared to be much more severe with the increase of roxarsone concentration. It is concluded that the car-

bon-source metabolic capacity and functional diversity of soil microorganisms in roxarsone treatment

groups change with the increase of roxarsone concentration. In the 2nd week and 3rd week, the functional

diversity of the soil microbial community of the three roxarsone groups decrease more rapidly compared

with that in the Sth week and 8th week, which might be caused by the chemical conversion and degrada-

tion of roxarsone in soil.

Key words : roxarsone; soil microbial community; functional diversity ; microbial utilization rate of carbon

source
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Tab.1 Richness indexes and diversity indexes of utilized substrates under each treatment
- Xﬂiﬁﬁiﬂ(o mg - kg ™) AR S B (15 mg - kg™')
AP EL FE R ZHEPETREL FE R
1 25.333 £0.88a 3.227 £0.01a 20.667 £0.67b 3.150 £0. 04ab
2 22.667 £1.45a 3.163 £0.03a 21.333 £0.88a 2.957 £0.06b
3 23.000 £1.53a 3.160 £0.03a 21.333 £1.33b 3.013 £0.04b
5 21.000 £1.73a 3.117 £0.04a 19.333 +0. 88ab 2.970 £0.02a
8 19.667 £1.20a 3.074 £0.04a 19.000 £0.57a 2.873 £0.02b
e S B (75 mg - kg ™) o I T B (150 mg - kg ™)
ZHMESR FR R ZHEPETREL R IR
1 20.476 £1.21b 3.043 £0.04b 18.000 £1. 15¢ 2.657 £0.05¢
2 19.667 £0.67b 2.867 £0.05¢ 15.333 £0.88¢ 2.587 £0.01d
3 19.667 £0.88b 2.873 £0.05b 15.333 £0.67d 2.640 £0. 10c
5 14.667 £1.15bc 2.967 £0.10a 14.000 £0.33¢ 2.543 £0.04b
8 14.333 £0.57bc 2.847 £0.03b 14.000 £0. 88¢ 2.833 £0.03b

1) RATRA— 4B LA — MR N E F a4, A5 £ R F R (P>0.05).
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B R - S ol A W A A B A QI D B 25 S TR (P <

BF,, =84.20,P <0.01, 25 200 8345 3 Ji PC1 ZIERAEE.
2.5F
A 2.0k B [ o C L5 r
1.5 L5k L0 Ly
;\; AI'O- ;\; " 10- ;\3 L 1 1 05 i ¢ ‘I. ]
Q " = (5 2 05F & 3 K -1 VLe 1 2
[: L 1 | O * - < J 2 L 1 N A ) S -0.5"
S 2 -1 sl 1 2 30T . B & -1.0 F
3 034 52 7o 25 3
& o -10F & . 4 4 15 F
el 5P -1LOF X
2oL -1.5% 25 L
PC1(27.19 %) PC1(49.79 %) PC1(50.40 %)
_ 3.5r ¢ 0 mg - kg
D e ?(5) Boe 3 = 15mg * ke’
S 1.0 = 20r 4 75mg kg’
S ‘ X 5k ® 150 mg * kg’
— . 0.5F S L5 g * kg
My 1 1 I\ 1 1 L F ) 1.0r
© .0'5’_ s M ] . ) 0.5 ) ! A ﬁiéﬁ%”ﬁ
§-15-10 03700 05 10 15 20 & 5 ,ﬁg!' 1 3 B: FIZ§5E20H
=9 A _1"5_ & * _Mo- C 2534
A 5ok LA D: HZG5HE
_2:5_ 2.0 E: FZ55585

Fig.3  Principal component analyses of the carbon-source metabolic capacity of soil microbial communities under different treatments
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