»
)
EF 50
Eco-Environmental
Knowledge Web D

ENVIRONMENTAL SCIENCE

ISSN 0250-3301 CODEN HCKHDV
HUANJING KEXUE

KI5 H TSR E B S miEREERER

F=2, XFEE, X

\'*-..n-" ~

.

Tuso,

(¢

Tk iRd

Tk Bk

B I RERSRESTEHERY
20215 8K

F42¢E H8H
Vol.42 No.8




W % A3 Ha2 % H 8

( HUANJING KEXUE) ENVIRONMENTAL SCIENCE 2021 46 8 A 15 H

H K
t(ﬁﬂ]g@%%‘{gm iﬁE&mm ﬁ% ........................................................................ fﬂiﬂuj/ félﬂﬂ %ﬁk E%‘ %ﬁ%?’ (3577)
KU ELZEA TR SLEHTE I VOCs HEAE BT ceevveeveoes EXE, BRRE, HECE, 2R, RBA, F16, 7, i, LF (3585)
TP EIRX 0, TFYEHHIIRR VOCs T5YBEIE BRTRMAT -+ oeeererereese s
......................................................... ElE, BRE, KL, FARY, B, BaE, FEA, TEX, KT K, Z£E (355)
PR TR AT DU IE B M RURTTRHE woevvssss s B, KA, KR, BU, BE, SR (3604)
2016 475 U B — R T PE R R ACITFRAMHT crvveeereeer e Eu . KEE, AW (3615)
T T (G RGE L CRE (e 1S Ui SR BE, KR, RRE, T, MHE, FrE, £, HIE (362)
ﬁ””fﬁ PMZ_SQE/\\%/)?&;E[{EW%:‘?E ......................................................... i#[ﬁ EEFJ@“ %/u #, ﬂm{«kgl XU# g{{ (3633)
R3] pMzsrhg/i\EfD%ﬁ COVID- 19 NIRRT - eeeerreneeeeeemren e 2, %j\ﬁg U, lj]gdu (3644)
Fﬂ%?ﬁj{{%cwqyﬁ {g}]&mﬁgv‘ ..................................................................... EX%/§ Ej{}ﬁ\, fﬁ{‘ %ﬁé}_ /E'%/L%c (3652)
TR 2016 ~2019 AFEHLE) K TS R HERCR LA -ooveevveoe g, PO, ﬁiﬂ PR, KK, 5‘%%# TR, FRA (3663)
MBI 5 P R e A A AR (075 Y SRR oo Aok, BRA, Wk, FEE, FAE, BUF, E4 (3676)
PREIEE AL PR GBS e i DRI L V1 c3) 2 mm@ 28, RN, AME, BRA, ZFH (3682)
ST K B S IR K G RN 22 AT v vovevmermemerm ettt Wi, T, hElL, 2%, THEK (3695)
ALK F K PEA (TR DRI GURARIE o oeoveevevesssssss e A, FAR, Kk, 46 (3709)
SR LA TOK AT 66T HEAT LI RAFIE oo fRE, B, KB, KGT, BFH, BEE, AAE, AT (3719)
PR T MRS T R ] B K TR AT L) K ST, 2 ISR +eveveeveemeemenmesee ettt
..................................................................... BARE, A%, K, %28, I, thik, g2#4, 2B B (3730)
BB AR A DLTUR TR L LS ARL,  cvvvee oo FRE, AW, %;; 57): (3743)
BEBEH R W B I 23 A0 R E e FLIR BRI 25 veeevmrmeeeeneee e W, BEL, KERE, BRA, K&K, 25F, 5UF4 (3753)
A S =K S PV A R B A BB HOBI e By, Bh¥, 2%, HE (3763)
(b(I/JILi”jidﬁﬁfﬁ/?mj\ﬁﬁflfﬁm‘ .................................................................................... é%j ﬁ}“ﬁ hﬁf‘%, i*i%( (3773)
IR HE AT BT ELIR] e eervereermesmenenmens sttt ﬂ%h% KK, EEL(3785)
T TG K 72 B B B BB R ARE I wovvvsssssss s 4, KEE, HEH (3791)
W13 TR e BB ZEHU IR R oo BAT, £/, KK, Wik, HAE, AHE, LLE (379)
SR DX R R Y Y B RN S M AR AT e ENF, 4%, KM, Z48, #F, David Johnson, X ER, &4 (3808)
RV T 15 YR ZS A0 A AR SR B LU M B ZE oo g;jii%, X]J;H/_TL | T (3820)
YK RS 4 FRTURL (9 AL TR DOC FEMISMHT oeeeereereereesmmmnenensenieise et Ehis &, BA G, Bh (3829)
DOM X URYD I BRI MGV L] oo TH, 2ER, T4k, #16, XER, 288, A%, KE (3837)
AT K G K AT BUTCLE 540 S B R (OB FHE ovvvvvevssssss s FER, R, BEL (3847)
T R EAER A [ A 177 R AR BT T AL IR TR UL B EHTRAIR]  «vevvevvervemmeemmeeneenenisineenee s EXH, 2L, BE, kA (3858)
AZ/0 518 A2/0 TAMRIBEU TR LBREESIIRBT oo Ehk, BHE, FE, i (3866)
RAREAE ST TR VR ZREME B2 PICRUSK I BETIIM AT AT «+evveevreeerrrmrmn e
.............................................................................. ]‘g];]}(’ ﬁ—;\la‘;}%’ E%, %ﬁ;%, &XX)F*, %ijL, ggﬁf}g’ B (3875)
TN TE TR L B LM T S FR I P ZE MR 36 R AT -+ veveereemermeneenme e DY, EMOL, £EK, BA, F2 (388%6)
Ui A T SR AT RFAE BRI oo AFE, éﬁ” ?%%ﬁ%ﬂ ? , A, KAEE, A (3894)
HET GIS Jo APCS-MLR AR 22 M 17 TIRIX 138 PAHS SRUFMEHT «oooverememsmrmrmnmeneenne B, AAE, BRI, VHE, Kk (904)
TR £ 2 K R T T 2 B AT R B AL J AR ZSIKUB TTHY  +vvereeeereesesessenens et
.............................................................................. B A FE4, B, B B BEE T, B8, FE (3913)
KA CO, BEARAMETERIAT R, AR AKTERRH N,O HERHIR -rovovoveveeen TH%, BF, ERT, KSR, B#, KEE, &% (3024)
B Pt B DX LR AR N, O 1 CH, HERCAEIE  ooeeeveeneesieenens TEE, M, 244, BEE, #REF, £&, HAE (3931)
TI‘]7J<§3"*’¢IE%’>#FF?‘31]HE%?/%XT¥?jl:i’élJMai N 0 -H[Eﬁ)’lE'JEWI'] .................................................................................
........................................................................... E}ﬂ%r‘;, ig@;fé\’ E%;g’ ,ﬁi%%’ ?éﬂ(’ &77}(%, fﬂ;@fﬂ, 5 (3943)
WIFh SRS R TR ZE ORI A M ZS RN wovveveeeereermenmenmene e ettt WRE, SRR, E2RM, $EE (3953)
HRILGEIX O SR 52 S S M oo BEE, RUH, Bk, KO, BEE, WER, BHE, HRHK (396)
TR X 75 FE TR VR 0 L B T BT LS IR AR TRIIR AL ICIM IR «eeveevemereemenmeneeme sttt ettt
........................................................................... 7};}(5% ?%ﬁ—% %E)ﬁ I 7]‘ ?E&‘ é}iﬁ 7%%7]6 X]JE}L (3971)
ﬁﬂpﬁﬁ%%%ﬁh@?%iﬁ%&é&Mi%ﬁ% SR BER. BAE. EY, BEE, UEE, HBE, KEE (3985)
R P R A T BV A kB A 2B TN BRI B <o vveeeeennene et
................................................... Mok, %, 2HE, RE, K, B9, £ 7%, Nicola Fohrer, ZE 3 £ 34 (3997)
e R N L 2 A BER, BRI, KR, é%, T, BEM (4005)
Fearep ST S0 kR 19 1 B R XEF, HAT, HAE, Y, 258, ML (4015)
AN LT A SRR T RRBRE RS AR ooveereeveeeeeeeees TH, KEAT, AR, x[0H, FRE, AR (4024)
4@%{{3«’“%{5 7J($EUJ:¢' Cu il Cd Eg.%m%ﬂ .................................................................. TI ﬁ}nﬁ,ﬁt if L\QI Iﬁ%% (4037)
I L SN AR FETE K A BB -oovevevevvenrerssssssss KBE, THE, WAL, ARE, ABF, KKK, FAE (4045)
%XTZ‘ﬂikﬂ;q*T*iI*E%%A%mﬁ} ...................................................... ;}J@_ﬁ, }%Xf%, fﬁjj, ?ﬁ}jﬁ, Eg%, E Iﬁ“ﬁ% (4053)
*@ﬁéﬁ&%ﬁ{tﬁhﬁ{%#ﬁ?ﬁ .......................................................................................... ijﬁk, ;%/%’ ﬁ%;ﬁ-, %—Z’% (4061)

(FREREVEITIR S (3651)  (FRBERLE)AERGMING(3718)  {REL(3836, 3885, 3893)



)
IET-HUFE‘ In BB R = 55424 4581 202148 /1

Eco-Environmental
Knowledge Web Environmental Science Vol42,No.8 Aug.,2021

Y- EARALEMAFAURENERMIEREE
HIEBRIR

P2, R BRERAR, mOT A ke, *'Jﬁﬂ N % 61 =

(1 AR A BB 27 BE, )7 5100065 2. ARG IR R AL s '31113511%@‘“\7&%% WIS A E

ARE ALSER A, M 5100065 3. ERL BT N ERAL A PSR, AL ER AL [ K S, M 516000)

R PUE R UM RE DN BE PR A HE R P4 1 HIC, 6 P35 A 49 760 8 A et B ) ™ T M. 1% R A P T P AT B % 2 2 R LA+
SORTE. FERTOIE th R BUEIY TR  TIRh REAT AL BRI K h Z R R . AWFFEE 'i."a‘ilﬂFm*&%ﬂﬁ*ﬁ*ﬁ%%ﬁfﬁﬁi#bﬂﬂt

(?Ji(&{nu}\Imﬂﬁ% G T T ARACT G DR 25 B R S D) BE B A= 0 S BIL . 465 SR R W1, [ sk 394 s A R o A A

YyJe BT -5 A N R R e REA R e UM D B9 25 RS g B AR R R AR AR ZEL X 7 288 21 P Pk [ 25 R o de

135 5 83. 82% ~ 100. 0%, 13 i T H—HE N BR B SR R A AU 2. A I K5 BORAE 499 v (R 04tk e DR 6 %) = B 0 LU AT LA £, 494

TN B B el 5 o T DRI AR 3R TR A9 X 0 P8 5 PR R B 2 L R B i A 22— ), 45 45 U0 30 2 RE S PR 45

FloR N R GO A RESE ok B b s AL R S AL RE U W b 2 REME A R X ‘ﬁﬁﬁ%%éﬁﬁﬁim*ﬁﬁ{t% fiﬁéﬂc

T ALV BRI  BE A5 R — L ‘ / J,.r“.n |
SKEIA A TR BiAERBUHEIER ; RERFCR; MUEMZ R SRR fL -
FESES: X52 XEIRIREG. A XEHS. 0250- 3301(2;)21)08 3799-09 DOI; 10. 13227/J hjkx 202012168 =

| 4 4

Optimization of Tidal- Comblned Flow Constructed Wetland System and Its

Remeoyal Effect on Antibiotic Res1sta.nce Genes | »
CHENG 'Yu- Xlao WU Dan"* CHEN Quaﬂ’ﬁe‘*f GAO Fang-zhou" ,.“'YANG‘Yo'%lg-c.]iangi LIU Ygu=sheng' 4

3

YING Guang- guo ' f - 4 al - ’
(1..Sehool of Environment, South China Normal Umveréllty, Guangzhou 510006 ; China; 2 Guangdong Provincial Key Laboratory of
Chenpcal Pollution and Environmental Safety, Key Laboratory of | Theoretical Chemlstry of Environment, South China Normal
Umvef%lty, Guangzhou 510006 China; 3. State Kéy' Lab‘oratgpy “of Organic Geochemistry, Guangzhou Institute of Geochemistry,
Chinese Academy of Sciences, Guangzhou 510640, China)

Abstraet: Antibiotic resistance genes ( ARGs) pose a serious threat to environmental biology and public health, along with the
discharge and spread of wastewater. The advanced treatment of ARGs in wastewater therefore deserves special attention. In our previous
study, we found that tidal flow constructed wetlands can effectively remove multiple ammonia from wastewater. In this study, we further
optimized tidal flow constructed wetland systems by adding baffles and cultivating plants; we investigated the influence of process
optimization on the removal of ARGs and the influence of functional microorganism distribution on nitrogen removal. The results show
that the addition of baffles and plants can effectively improve the removal efficiency of ARGs, with the maximum removal rate of 21
resistance genes, in 7 categories, reaching 83. 82% -100. 0% with the simultaneous addition of baffles and plants. These removal rates
were significantly higher than the increase resulting from a single baffle or plant group. From the comparison of the absolute abundance
of ARGs in the substrate and plants, it is clear that the baffles can promote the enrichment of ARGs in the wetland substrate, while
uptake by plants is also a way of removing ARGs. Combined with the results of nitrogen-cycle functional gene sequencing, system
optimization can increase the diversity and richness of nitrification and denitrification functional microorganisms in the substrate, which
is consistent with the higher removal rate of nitrification and total nitrogen in wastewater.

Key words : constructed wetlands; antibiotic resistance genes; removal efficiency; microbial diversity; nitrification and denitrification
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Fig. 1 Schematic of experimental devices
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Fig. 2 Absolute abundance of antibiotic resistance genes in water, substrates, and plants
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Fig. 6 Non-metric multi-dimensional scaling( NMDS) of ammonia oxidizing and denitrifying bacteria
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