RE RIS RS 2022,42(7): 3425~3433 China Environmental Science

BT IE AR a7 R 851 X 5 e Mt 20 B E 4% A B9 520

BMUT R LR BE L AREE LR OB DT EABE R B (LN A S ER  BCT A B H 22
730070; 2.7 4 S KRS 5 S S = HR 220 7300705 3. KFIKSHERH WA T, KFE 130000)

FEE: S H DRy Y M| HE AE =40y v i 25 55 D (ARGs), A 51 201 Ay s L, SR FH 28 A0 A AT 5 A 4 IS o OB T Ak 8 R O 061t U8 PP i 2R A
BE S IE ARG 1) 5000 45 U S, 5 0t JR LA L e 3 A NE = A WU J8 5 At k53 0] S 35 B2 T 82.5% 15 5.2%(P<0.05). 3 HLAZRI 051 4 L= 4y v i
LTI RZRIIN T 65.6%(P<0.05), 1M J5-BE B I IANIUAT B8 ) AR S 4305 B FRAR T 74.7%F01 34.6%(P<0.05). AR T B 4 Mo s M AL sual1
sul2. ermF 1 tetM FER B4y B B Z /D T 66.5%. 82.8%. 72.8%F1 77.6%(P<0.05),{H ermB [ R RN T 5.7 £5(P<0.05) ML HENE =y ind1
DA 2 8 L] IR B 3 BRI T 67.2%(P<0.05), MLl AL TS ARG B 4% 3215 4y 4.19x10copies/g, ARGs i 22 KR 3l 82.6%, LU IR L 7 45.4% HF 508 1,
W Y 0 S S A BRI 45K, U/ ARGs W T A 3 1 = 1B T AT A 30 ™ B0 e X

KR AL BCEWRIRE BUVERED . il vSUe Rt

FESES: X1715 CHRFRIZAD: A XEHS: 1000-6923(2022)07-3425-09

Effects of earthworms on the antibiotic resistance genes of vermicompost from dewatered sludge revealed by active microbes.
WEI Feng-yi', XU Jun-jie', CHEN Jin!, LI Jian-hui', HUANG Kui'*", DONG Xi-lin®, XIA Hui' (1.School of Environmental and
Municipal Engineering, Lanzhou Jiaotong University, Lanzhou 730070, China; 2.Key Laboratory of Yellow River Water
Environment in Gansu Province, Lanzhou 730070, China; 3.Changchun Water Group Co. Ltd, Changchun 130000, China). China
Environmental Science, 2022,42(7): 3425~3433

Abstract: To eliminate the abundances of ARGs in sludge vermicompost, this study aimed to reveal the underlying effects of
earthworms on the active bacterial community structure and their ARGs involved in vermicomposting systems for sludge recycling.
For this, vermicomposting with and without earthworms was set up in parallel. Moreover, the dyeing pretreatment for samples with
propidium monoazide (PMA) was adopted to screen out the DNA of active bacteria. The results showed that the electrical
conductivity of sludge vermicompost was significantly increased by 82.5% (P<0.05), the degradation rate of organic matter was
increased by 5.2% (P<0.05). Compared with the control treatment, the abundance of Actinobacteria significantly increased by 65.6%
(P<0.05), while the abundance of Firmicutes and Bacteroidetes significantly decreased by 74.7% and 34.6%, respectively.
Meanwhile, vermicomposting led to the selected ARGs abundances of fetM, sull, sul2, ermB and ermF significantly decreased by
66.5%, 82.8%, 72.8% and 77.6% (P<0.05), while the abundance of ermB significantly increased by 5.7times (P<0.05) in active
bacteria, compared to the counterpart. The abundance of infllgene in vermicompost products significantly reduced by 67.2%
compared with the control treatment. The total absolute abundance of ARGs was 4.19x10" copies/g, and the total removal rate of
ARGs was 82.6%, 45.4% higher than that of the counterpart. This study suggests that earthworms can reduce the abundance of
dominant hosts of ARGs by modifying the active microbial community structure of sludge, thus reducing the associated
dissemination risks of the spread of ARGs.

Key words: composting; microbial community; resistance genes; vermicompost; sludge recycling
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Table 1 Physicochemical properties of raw dewatered sludge and composting products in different treatments
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Fig.1 Relative abundance of live active phylum and genus levels in the raw dewatered sludge and composting products of different treatments
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Fig.2 Changes in the absolute abundances of infl1genes and ARGs of sludge before and after vermicomposting
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