F 405 S5 BEETHF R 55 S T2 %4 J. Radiat. Res. Radiat. Process. Vol.40, No.5
2022 £ 10 H www.fs.sinap.ac.cn October 2022

25 R B 4055 2 % K F R S 1 R B A B
SEEAD

AR BRmERH Y sk A BN KFINE' ARFEE
(TR R A A Rl S TR 48P 621010)
(IR SR R AL R AT L 48FH 621010)

TE O 7RG Gt AR B AR RS M IR N, A SR T 4 RS 5 G R R A T 4 B
TR SR R AN 55 SE AR R IR M) , JF 31T Biolog EcoPlate £ AR /0 7 M AE WA P T Rl FH g S AN 2 4
PEAESE (3 d 13 d.20 d) A AbHE (0 mg/kg. 50 mg/kg 200 mg/kg 500 mg/kg) T AR . &5 B % 1« BR ARG 41, 4h
5 e 7 FoAth 3 b A A I 1, 0 R BERR AR 20 d US00 AbFEZH P T FRAR T 75.9% s AE MRS
PEAR 52 3T b G (R P LB AL RS ] (0 S KA R R I R B A 3R B % Eco AR R ) 6 K2k
JE 10 FE B 735 3 IRAM R VR T, (BB A P 0ot B B IR B /K A0 B R0 22 SR 2 R ¥ R FH i 79 76 US0 Ab R 4
H5 ) 5 IEAH % ; 381 2 BV FR HUR PCA 4347 R I, T AR W 22 RE M B Bl e PO B2 i A Ko DR, s e 2 i)
AR A P B ARINE B, R B B B AE PR R, Xt AR s e AR A B AR R T —
ANTTIA

K§EIE  HhYE Y, &R H A, 3§, Biolog EcoPlate , il A4 £ FE

FESES X53, X591

DOI: 10.11889/7.1000-3436.2022-0022

Short-term effects of high-concentration uranium pollution on soil enzyme activity and

microbial metabolism in farmland soil
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'(School of Life Science and Engineering, Southwest University of Science and Technology, Mianyang 621010, China)
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ABSTRACT To explore the short-term impact of uranium pollution on the microecology of farmland soil, this
study investigated the activities of four enzymes involved in key soil processes (-glucosidase, urease, phosphatase,
and arylsulfatase) and analyzed the changes in microbial metabolic activity, carbon utilization capacity, and diversity
using Biolog EcoPlate under short-term (3 d, 13 d, and 20 d) uranium treatments (0 mg/kg, 50 mg/kg, 200 mg/kg,
and 500 mg/kg). The results showed that the activities of the three soil enzymes, except that of urease, were inhibited
by uranium pollution, especially phosphatase activity, which was reduced by 75.9% in the 20-day U500 treatment
group. In addition, microbial metabolic activity was inhibited by uranium pollution. However, the inhibition effect
showed a downward trend with the extension of the treatment time. The carbon metabolism capacity of

microorganisms was inhibited. By contrast, the ability of microorganisms to utilize amino acids, carbohydrates, and
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polymer carbon sources was positively correlated with time in the U50 treatment group. The results of diversity

indices analysis and sho principal component analysis wed little effect on the microbial diversity of uranium

contamination. Therefore, uranium pollution inhibited the metabolic activities of farmland soil microorganisms,

especially the carbon, phosphorus, and sulfur cycles. This study provides a direction for the ecological restoration of

farmland soil uranium pollution.
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