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Abstract: The aim of this study was to examine the impact of influent concentration on bacterial microbi-
al communities in baffled constructed wetlands. Three experiments were conducted using low-concentration

simulated sewage influent, with daily monitoring of water quality parameters and analysis of microbial flora
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composition in different sections using high-throughput sequencing technology. The results indicated that the
treatment efficiency of the system is heightened when processing sewage with higher influent concentrations,
with removal rates for COD, TN, TP, and NH* — N reaching up to 89.9%,71.7%, 63. 5%, and 96. 3%,
respectively. The lower and surface layers of the baffled constructed wetland exhibited greater bacterial abun-
dance and diversity indices. However, the lower layer in the upper pond was significantly influenced by influ-
ent concentration, displaying lower bacterial abundance and a distinct microbial community structure com-
pared to other sampling points. Bacterial community abundance increased with rising influent concentration,
with diversity initially increasing before declining. High-throughput sequencing revealed Proteobacteria to be
the dominant phylum, comprising 60% -80% of bacterial abundance across different inlet conditions and
regions. Other dominant phyla included Firmicutes and Actinomycetes, with relative abundances ranging from
1% to 10% . The main bacterial classes were a-Proteobacteria, B-Proteobacteria, and Actinomycetes. At
medium and low concentrations, the predominant genera were Sphingomonas, while at high concentrations,
Vogesella and Arthrobacter predominated, respectively. Regional difference analysis revealed increasing simi-
larity in species composition across all sections of the baffled constructed wetland with rising influent concen-
tration. FAPROTAX analysis identified chemoautotrophs, nitrification and denitrification, and parasitic bacte-
ria as the most abundant functional genes, with the majority concentrated in the downward pool.

Keywords: bending constructed wetland; microorganisms; diversity; influent concentration; microbial com-

munity structure
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FEPEfm, X —40R 530k (18] —3, XA AT AR By T /K R B2 7048 B L oA 1) 38 m B 6% 2
PR N TEEZHEPERY GG, (H2 Y KR B — & S , MR A S S E R E K,
NI FECEFEEREAR, ST AT S4 SRAE S ZAEPES R T HANSRAE A5, K0T B2 T2 SRR MY R A
TS, RIZHYIETN SO0k, BRI,  Ho R M AR X AL/, PRk mT R A P B 3 1) 7
O HURL R A AR | TR KRR S (e O RUK AR TR RS BOh R 2, meah, %
EEUR R SRR, AN R R AR ETR Sy, (HXT TR SR M E R EAH P RASERE R
LR,

Prif U N TR i i 2R EUE & B A R TSI B B R 1T B A i 2 22 L
(MeF4eR4E) RS, T LOKAEY Y o3 or . TEARRTE D, T 1T R A X 3 B B o it
KU L R BEATIT AN, MARH LA KL 5% i1 B ETT sk BB AT Rl ik 20% (9 e, AR, X
BT AR AN ] XS [ AR 2 25 57 . MRAFIT )R TRUE SR8 UEYy, HAUR 5Kk E R
TS, KT TR TR0 ARBFIE R, BRI AR 8 pH Oy T B DG BEE
B 5 AR B2 (A DGR, & AT 450 N RIAX R 1% ~10% , IF HAEA R RFE S Z RIAETE
WIS [ 25505 J4h, BEE SRRV BERRIIE N, SFF BT TRUARXT B2 B TR ST IR T 7R 2 i
A RIELRR COD FIEAEZEM, BHRERI—iS 50 E 24A IR,

FEYACE LA, 2SRRI - 28BN B-2ET IR | y-22 T8 TR 492 AN B 1Y) 35 50 R A 4 A
BT ARA LR TRE EEERT, o BT ENER 5 BRI 2 AR AR H Al
Y AR R RS AL A R, BT R AR E A A A A, AR R 2Bk h & 5
TR o T AREE ST I 2 2 B A S TR DX T TR A i 2 S, BT
MY AT AT AT RN SO R, AR AR TR ) S A TSR] 3 5 ) AN R R AR
FIRE SR Y B A F A R 2257, B4k, S1 M S4 PIARAE S TR T T 15 em 4L, HEY)
WSO KR B R A BT R B R R, XA A TR . o BT T TE R R A TN
Bt S2 M FKTRARTBALE , BERTE S XA MK, N o BT BRI T A R A K R
SR, £ S3, S5 H1 S6 =M IRHRAE A, W TR MA S EEAL, H15 oS E & EEMK, 1 B-
AT y-AE T B &, JRH, 7E S3 R S6 AN IR AR AL, Bk T #id 10% B IR AT
#44 (Sphingobacteriia) , iXJ& PR R PRAIFEA F| T X LR 1) 5 5

ERRMRT T, —SREISHAAERR BN S TG EE B R . Sphingomonas T & J&
— T AR L TR IE B, SR A pH A A% AR Y R K & T Sphingomonas AR
JEBARAY U AT e S T RE K I I S BEL T . Pseudogulbenkiania RIS 22 [RIIPER, Hoix
AR R pH 6.0 FnEh g 7 s IR M 7 AR R B R K 45 F B AFAE . Acinetobacter 15 & B AN ST
B, HEodE AR KRB IR 28°C, 6 15, pH 7.0, [Hitk, 7EiBHR MM S4 REES, TR
i SEURIE B 1) P35 A5 AR (845 Acinetobacter #HXT = BE#R 151, Vogesella J& T 722 T B '] 14 2% 255 [QBR 14 B}
(Neisseriaceae) , [-IZAME T . B, 5K, FHE. WIETTREIREh | % e
B, EAHEPERE TAERDY ) AREE R RIS EH Vogesella 1 IR e H AR o =
B MR AT Arthrobacter WIARXS F= BERS &, AIBRJE RN FATMAYIECRL EZ h ik Ak, &AF
WY CaO, (%X pH 2 55081E, ANFT Vogesella WK Arthrobacter J& T HEKE R} ( Micro-
coccaceae) , J&—FIAFAEU 2L [CPAPETR, & A7E) 2 MR AR YL R R A % mIBEAE AT
Tt Al B B A5 P R A A S AR
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3.3 iRMZEEAIIhEENE

FAPROTAX T BEEE DK F0I A7 B T 1 i 2 B N ARG AE D VR . AS W9 Ak BB e 33 2 B X A4 Ak
RESE TR P A TEIE I T %6 B NI RIR SR I AF AR, STRERIA IR . AP . IR . AL Al
WA A EIRNFE R, BRER RO ADIRRRIE . %48 B4 A s 38 I S 54 BILT R A A
KMFERAALE, WV TR ARG AS R, TR @B A s 27T

4 ZHit5RE

1) Frim N TR e A AN [ B2 ATl 75 /K 7 TR B RAF B . RGN T4 V
F K AL BRI 5, B TS Y BE RN, TS ) R BR R g Wit s, Hidr COD, TN, TP,
NH, - N By =BRF e 3Tk 89.9% | 71.7% . 63.5% . 96.3% .

2) a-ZAEEHTAE SRR, MR B 0 3 B AR A BE A 2 K e B B S, s e i 25 B
FAMPHZIG K RV ) A B RE R A e B A 3G I 2 B S35 s B X2 BISRFETR B
FE UM RN R Z A (152

3) PrimAN TR A LA T TG BT T AR R TR RE G 1] 4, b AR TR oA i 96 322
7 PEHARN FEATE o LI EN , BZIE W WL E N ; L3R L Sphingomonas | Voge-
sella . Arthrobacter 55 , 17K I X AN [A] IX S5k i 0 Jas 540 7 A 52 ), AR ik BE 4544 N LA Sphingomonas 4
T 5, MEHE M F LA Vogesella F1 Arthrobacter 'S,

4) RIS R, Rl E AW BE R BE I, P i =N T 5 DX I TR R 2 S o v O
AN, SR TS T T3

5) FAPROTAX Zr#ria s T IBHLGLA Y Ag DIREFE ITE AN [ K e BE T 22 5 AR, EZ A DIREFEA
ffhfeae B 78 ik g AL B A AR A A fbEE A SR B AR AL SO AL B IR H RS P R FE
FRAEAE T . SA VLIRSS DhREE N EZ M EERZFHZ

FAR AT AT DLt — A R T A N Prim =N TR M A W L, DA SR
FEARRTS Gy LR i VEFPLEL, s, vl DI R — 2D AR IR M T RS T ok, AR Rk ks
PP RBRACR, FFEI X R G AR RS, R A B T R G b PR A A N T
A, KRBT A S R G ARFRDL
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