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Abstract: Irrigation with husbandry wastewater can lead to soil co—contamination by antibiotics and heavy metals and poses potential toxi-
cological risks. In this study, we explored the effects of phytoremediation on biological activity in soils contaminated with heavy metals and
antibiotics. Sedum plumbizincicola was used for remediation of the soil in a vegetable field in Guiyang that was co—contaminated. Changes
in soil microbial populations and enzyme activities with phytoremediation and conventional cropping were examined. With S. plumbizincico-
la, the total amount of Zn, Cd, and Pb in the soil decreased by 13.2%, 17.8% and 12.2%; the concentration of tetracycline, oxytetracycline,

and doxycycline decreased by 70.5%, 57.4%, and 76.0%, respectively; the concentration of sulfamethoxazole, sulfamonomethoxine, sulfa-
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metoxydiazine, ofloxacin, and enrofloxacin decreased between 35.8% and 62.3%; the biomass of soil bacteria and fungi increased by 18.8%

and 73.1%, respectively; urease, catalase, and phosphatase activity increased by 16.5%, 65.4%, and 20.5%, respectively. In a normal cel-

ery(Apium graveolens L.) plantation field, the concentrations of heavy metals and antibiotics also decreased, and the microbial biomass and

enzyme activity increased. Compared with S. plumbizincicola remediation, the observed changes were much smaller with celery. These re-

sults indicate that phytoremediation could decrease the concentrations of heavy metals and antibiotics, and increase the biodegradation of

antibiotics, the microbial biomass, and enzyme activity, which improve the soil microenvironment.

Keywords: soil; Sedum plumbizincicola; heavy metals; antibiotics; microorganism; enzyme
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Figure 1 Change of the content of heavy metals in soil
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Table 1 Heavy metal contents of plant(M+SD ,mg-kg™")

FH 4 Plant Zn Cd Pb As Cr
PRI 5K Sedum plumbizincicola 618.70+£54.45 4.25+0.31 0.75+0.11 0.55+0.06 0.24+0.02
3% Celery 46.85+4.49 0.16+0.01 0.09+0.01 0.44+0.05 0.38+0.03
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Figure 2 Fraction distribution of heavy metals in soil
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Figure 4 Content of sulfonamides in the soil
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Table 2 Change of the quantity of microorganism and enzyme activity in soil
Qb FR A KU Bacteria/ FUAFUR Fungus/ kT Urease/ A LR CAT/ Wi iR Al Phosphatase/
Treatment 10°cfus- g™ soil 10* cfus- g soil mg NHi-N-100 g'-3 h™' mL KMnO,-g™ pg A g b
CK 9.44+0.55h 5.02+0.53b 7 410.70+376.08h 2.11+0.18b 23.35+1.97b
Cel 10.68+0.76ab 8.22+0.53a 8 190.61+672.88ab 2.90+0.27ab 26.36+1.79ab
Sed 11.21+0.78a 8.69+0.73a 8 633.91+513.16a 3.49+0.33a 28.14+1.70a

T : [0S [ 5B 3o Ak R 22 57 (.35 (P<0.05) .

Note: Different letters in the same column indicated significant difference among treatments.
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enzyme principal components analysis
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