‘ A ’,3 W2 o2 i
ﬁ& ;%%H £s @t&J BRI e R

\GRO-ENVIRONMENT SCIENCE
PAik: http://www.aes.org.cn

42 JFORIR BEX IR SETH AL BB U3 B 0 M R KR i
ROCHE, TRAKSE, VRAETK, BB/, xR, B

FIHASL:

RIS, SRBKHE, VRAETY, S5, 25 ZRIGURRAR BEOH R TH AL I DY B0 3 ST R IR R[], ANV FREERFE2441E, 2021, 40(8):
1808-1817.

TEZR R BE View online: https:/doi.org/10.11654/jaes.2021-0033

FETT BRI HAB S

Articles you may be interested in

el XA RS B & SR B A 2S00 vh i AR R R TS YL
48k, 4%, BLIN, RamasamyRa jeshKumar, J& J5 &
LV FRBE B4R 2020, 39(11): 2640-2652  hitps://doi.org/10.11654/jaes.2020-0403

e W5 % 4 3R T Y - SRR PR RN M 1 R

W R, HNOT, TR, 2RI, SRR, 25K, BT

Fly BRI 2021, 40(6): 1268-1280  https://doi.org/10.11654/jaes.2020-1470
B T TR A R R

RXBEAR, RS 32, 2RI i, e, (R R, 25k

LV FRERL244R. 2021, 40(3): 580-590  https://doi.org/10.11654/jaes.2020-1333

=A% AKOK FARFIE B ] 32 - SR (1 5 M)

iR, IR, B2, Mk, KBS, 4R, A

LAV IAETRLA2A 4] 2021, 40(5): 1051-1061  https://doi.org/10.11654/jaes.2020-1231
I LS S W O ARG M Rl e S LS A R e LS LR S (1

IR, MRS, 2506, TRATRR, RV EE, BREES, BT 6

AV FREERFA244R] . 2020, 39(11): 2631-2639  hitps://doi.org/10.11654/jaes.2020-0659

KHEMIG AT, REEZFIRER

Jo


http://www.aes.org.cn/nyhjkxxb/ch/index.aspx
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2021-0033
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2020-0403
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2020-1470
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2020-1333
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2020-1231
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2020-0659

2021,40(8): 1808-1817 R W ®E M FE F R 20214F8 H

® Journal of Agro-Environment Science @

RICHE, BB, VRAK K, AR AR 28RO X DU A I PO PR 2R BT B R B 52 0], ARk FRIE LA 2A I, 2021, 40(8)
1808-1817.

ZHU W B, ZHANG Q P, XU J F, et al. Role of substrate concentrations in the removal of tetracycline resistance genes in anaerobic
digestion of dairy manure[J]. Journal of Agro—Environment Science, 2021, 40(8): 1808-1817.

ﬁrﬁzﬂ% 0SID

A 25 R RNK B Xt IR EH A0 H R U IR 2= 2 M B E R 2 1

ﬁiifﬁl, ﬁ,‘ﬁ"‘/“?l, 1‘_1]—.2%-'@‘1,2*’ }j}g/]\ ] 1’ j‘(l]}%3’ ﬂé'_‘lvz

(1L NG R SIET B, FERNEEE 0100215 2. N5EH B iR XIS TG Yeds il S5 IR Y o AL A S0 00 %, EFIE4F 0100215
3CNEE T KRS 8 ) T AR BE, WEANE4F 010051)

EiF] E’é:ﬁTﬁ%x@%ﬂﬂWﬁﬁ%ﬁfﬁ1&1¢%$m%%‘f;@?ﬁ‘@%(Tetracycline resistance genes, TRGs) 281k , 15 '8 4 38 J5URHk
BEH 100% . 75% .50% F125% , 573 H1 T TRGs AL T R DB i 00 A8 AR RP IR X =8 Z I A G R o S5 R ] AR A 3z
i) 72 A A AR JFUREHE FE K 100% FEAR 2 25% I 7= i M 358.83 mL- g+ A7 34 /111 22 400.89 mL- g™ -d' o T ALJR B9 RS 43 4b B
H tetO tetQ A red T AT 2 BE /N R SR 1.049%~87.06% , T tetC. tetG tezwﬁnzezmeaaFHtnﬁl@*ﬂrﬁm 32~34.99f%. 5 100%
JEURF B A L, B0 JRURE M B T AR S 28U TRGs W terC \terG o 1erO Fl terX LA K ine 1 1 BFART SR RE T & 0 AR S50 T AR e v 25 5
A, B AR TR 5L (50% 1 25% ) T AL JE DG 3T T M Firmicutes 7% 4 Proteobacteria, H. TRGSY&EEE@EE@@%*H@Hﬁ]%EE
AR R AR T RS . TUAR AT 2R B, BRI R 5 5 5 ) WS A 1 T 1R AR A AT S TRGs 9284k 28 b, K T TR 2R 25
R B AR 1% 50 W] BEAT I T TRGs WEAE TR = T A , NI 341 TR Gs 4445 14 JXUBS

SRR AU AL, s JFURL MR B2 5 240 38 DU BRSO Pk L IR 5 Sk e

FESHES XT713;X703  XEFRED:A  XEHS:1672-2043(2021)08-1808-10  doi:10.11654/jaes.2021-0033

Role of substrate concentrations in the removal of tetracycline resistance genes in anaerobic digestion of dairy

manure

ZHU Wenbo', ZHANG Qiuping', XU Jifei'*, PANG Xiao—ke', LIU Jianguo®’, ZHAO Ji'?

(1. School of Ecology and Environment, Inner Mongolia University, Hohhot 010021, China; 2. Inner Mongolia Key Laboratory of
Environmental Pollution Control and Waste Resource Recycle, Inner Mongolia University, Hohhot 010021, China; 3. College of Energy and
Power Engineering, Inner Mongolia University of Technology, Hohhot 010051, China)

Abstract: This study investigated the changes in tetracycline resistance genes (TRGs) in thermophilic anaerobic digestion with different
substrate concentrations of 100%, 75%, 50%, and 25%, and the changes in TRGs, physical and chemical factors, and microbial
communities and their relationships were analyzed. The results showed that the biogas production rates were similar among four treatments,
and the total biogas yields increased from 358.83 mL - g™+ d™ to 400.89 mL g™+ d™" as substrate concentration decreased from 100% to
25%. After anaerobic digestion, the relative abundances of tetO, tetQ), and tetT decreased by 1.04%~87.06%, whereas those of tetC, tetG,
tetW, and tetX increased by 1.32~34.99 times. Compared with 100% substrate concentration, relatively lower substrate concentrations had

the higher relative abundances of target genes after anaerobic digestion, such as tetC, tetG, tetO, tetX, and int I 1. Differences in microbial
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communities were observed among the four treatments. The dominant phylum changed from Firmicutes to Proteobacteria after digestion

with lower substrate concentrations (50% and 25%). The species and number of potential host bacteria of TRGs also altered with the

changes in substrate concentrations. Redundancy analysis demonstrated that physicochemical parameters affected the changes in TRGs by

affecting their potential host bacteria. In conclusion, a low concentration of substrate due to the intervention wastewater might benefit the

proliferation of potential host bacteria, thereby increasing the risks of transmission of TRGs.

Keywords : anaerobic digestion; substrate concentration; dairy manure; tetracycline resistance genes (TRGs); microbial communities
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Figure 1 Biogas production rates and biogas yields in anaerobic digestion
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Figure 5 Relative abundances at the genus level during anaerobic digestion under different digestion time
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