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Effects of Copper and Sulfadiazine Combined Pollution on Soil Enzyme Activity and

Metabolic Function Diversity of Microbial Community

LI Mingzhu', LIAO Qiang', DONG Yuanpeng', LIU Xijuan', SHAO Yifei', HU Xinxin’, LI Menghong?, LIU Aiju®"

(1 School of Agricultural Engineering and Food Science, Shandong University of Technology, Zibo, Shandong 255091, China;
2 School of Resources and Environment Engineering, Shandong University of Technology, Zibo, Shandong 255091, China)

Abstract: With the large-scale development of livestock and poultry breeding industry, large amount of livestock and poultry
manure has been used to agriculture, resulting in the deterioration of combined pollution of heavy metals and antibiotics in soil. In
this paper, the feed additives copper (Cu) and sulfadiazine (SDZ), which are commonly used in livestock and poultry breeding,
were used as the target pollutants. The soil enzyme kit (micro method) and Biolog ECO-plate method were adopted to study the
effect of the combined pollution on enzyme activity and the functional diversity of soil microbial community. The results showed
that low concentration of Cu (200 mg/kg) combined pollution could alleviate the inhibitory effect of SDZ on soil dehydrogenase
and B-glucosidase, i.e., antagonistic effect. However, SDZ had a synergistic inhibitory effect on phosphatase. The high
concentration of Cu (500 mg/kg) and SDZ complex showed synergistic inhibition on soil enzymes tested. Biolog ECO-plate
analysis showed that the addition of 10 mg/kg SDZ promoted soil microbial activity, while the combination of Cu and SDZ
significantly inhibited soil microbial metabolic activity. The diversity index analysis showed that the combined pollution of Cu
and SDZ had little effect on microbial community traits, but significantly changed the homogeneity of microbial populations.

Principal component analysis also showed that the combined pollution could significantly change soil microbial community

OIEETH . ERARPFIESTH (41671322, 41771348), IR A H AR 34T H (ZR2015DMO10) F A 3k fil 4 37 531+ %1 35 H
(2016ZBXC102)% Bl

* Sl HAEH (livajsdut@gmail.com)

EH I ZEWATR1994—), 2, IPEEHON, BEaoe g, FEME 305 YA S TS5 . E-mail:16503060362@stumail.sdut.edu.cn

http://soils.issas.ac.cn



988 +

e 52 %

structure. In conclusion, the effect of Cu and SDZ combined pollution on soil enzyme activity is related to soil enzyme species

and pollutant concentration, and soil dehydrogenase is a sensitive indicator reflecting SDZ and its combined pollution with Cu;

The combined pollution of Cu and SDZ can significantly inhibit the overall metabolic activity of soil microbial communities and

change the metabolic function, thus can promote the changes of soil microbial structure.

Key words: Heavy metal; Antibiotic; Soil; Enzyme activity; Microbial diversity
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Table 1 Physical and chemical properties of tested soil

RAFE A T Fki(gkg)  APLUFR(gke) pH

FH B+ 3¢ H £ (cmol/kg)

Cu(mg/kg) Zn(mg/kg)  SDZ(mg/kg)

2R 1t 510 16.50 5.75

21.00 26.32 73.88 0.00
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Table 2 Added and measured concentrations of Cu and SDZ

Qb B Cu SDZ
N S o SN
CK 0 17.67 £ 0.96 0 0.00 £ 0.00
SDZ 0 16.65 + 0.42 10 8.83+0.25
SDZ+Cu2 200  220.43+4.17 10 11.57 +0.74
SDZ+Cu5 500 518.87 + 3.46 10 10.36 + 0.82
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Fig. 1 Enzyme activities under different treatments
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Table 3 Diversity index under different treatment conditions

ZREMEFE R CK SDZ  SDZ+Cu2  SDZ+Cu5
Shannon 8%k 3.29 3.30 3.27 3.29
Mcintosh 5% 8.17 8.83 7.70 6.13
Simpson $5 %4 0.960  0.961 0.959 0.959
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Fig. 3 Utilization of soil microbial to six carbon sources under
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