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SEAEEH

B OB N TR AE R O/N AR 75 K A B ACR 58 T AR A K IR B B S A R AR
C/N(0.9:1, 2:1, 4: 1) X5 /KA ECR . ME D BEE 25 MIIRE A Y F B sE T . 45K . NOJ LR %
N 57.48%~83.19% H.Bf C/N B3N 3G s 24 C/N &y 2 i1 4 b, w4275 COD 1 TN B 2 B3, COD Hl TN LB
IR 3 80% LA | o 24 C/N K 2 I 44 B 2H B nirk . nosZ. REZEALME 16SIRNAFE A E R B E S T Y
C/N J 0.9 B /Y &b BRZH (P<0.05); mxrd Jk H 3= FEBE C/N 3400 B IK . # A %L . Shannon-Wiener 35 % . Simpson &
$r. Chaol 35 $U X B C/N {38 JN M B0 o A6 AS J) Ak T 201 v k) = B8 460 v A0 A0 B8 2 M A8 TR TR T D AR AP 1),
S E B 62.899%0~69.66%. Ao 21T B 7% 45 ¥ BEAT PCoA 43 M, & BN [i) Ack THL 201 [vi) vl A4 0 A 45 200 I 405 4 2 S A
Ko BULTTUW, FEAEY A HE 3], 817 C/N R 2 AN 4 2 a5 2 42 w5 /K AL BGRB8 S VOS5 ik £k 15 i
AT 3 e A R v AU A T R R ) S B R 0 R U 8 R R 4R IR O/N TS K AR BEASCR

FRIA BEESOR; B R ONTEK; DRI BUEMRER 45

REERBUKRE BRI EEERY L —, 15K SAHRER 15~20 mg L', L
o T i ROk PRBE T s AR v (GB 3838-2002). it £ Y A HE A M FROK 23 1 oK s B R L. R, X35
AR T A B K AT FEAL BRIE 30 0D, I RN T PR R A P R s R B 2 AR
M55 PHREMIAE 15 K FRAL B A5 30 73z i WY AN e Rl AR . A B[R] Y B
FIVE S A bR . A WFIR P R, Al Py W WSORD 56 o W B 280 25 B i ST kA /DN, sl A W X AL
R A 2 FER B AGER . W8 TN 0 A ) 0 R = AR A A AN S i A 72, A i Ak
J N I 20 TR R AR A SRR, T SO A R B R W R A R R AT,
Za BRI B TR RSN TR P SR K BR RN 40%~55%", 1R Z N T M R A
S FARSCR I T 509, A L R B2 A A DA LI RR U, B, iR R BOR AL 4 =
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N TR AU0R o LAT S0 X A4 44 09 3l B0 N T b i B8 ORGSR 04T TR IR 2 B, 7
CNH 3#maE] 12/ H, TN, NO;. COD % BB C/N 8 i 8 hn, {5 C/N &5 2 4 il
NH; % 2Bk . CHEN %M (5 R W, fE MR . BUREL = 5 F T (C/N=1.6), FINO;5NO, 7% 4+ H
Tk, FENOFE,; WAE CNIGME 2.8 B, FEFEAEY T TN LR ik 99%, HIGNO,H
Ho WA CONXHIE ON V5K PR i e HA EZ R, SR, MRS F A C/N 5 K b BERL
TG Y3 AR C/N B i AT AS 5 4

FER YA RE S, A AR R o W I R R RN A LR (LR - TR . BREAR
86 AT LLCA RS AR D 4 I o i R Y, AT SCik T, 2R 501, 10:1, 151 SRR 1Y C/N B
FEAIR] C/N X N TR b5 K b BRI, SRR CON & T, BAR A LBRACRR m, RS
FE 2 nl b, SR AR L R s WA, oo AR R A B i ks Y i KU T A
B, U S A s 5 R T A AR T SR A RE S IR A I R S BR AR, T RBIGRE . ASBIF AT AE P S IE K
WIFF R, P TEEBS S T ARE C/NO.9:1, 2:1, 4:1) X015 /KA FRACR , B T 72K CO/N 75
KA B A BRI AE DAL, DU SR KO R AN TR AT R AT IR S %
1 #MR5RE*%
1.1 Wi

HE R b Ry K RN TR, A T8RP X5 K, 3% DX R i R B 2 XU
foE . A 3 NI TT, 18T A 24.05 mP (K 6,50 m, FE 3.70 m), 45N H BT iR A 0
SEEHE K RGERME SR E . KPR AL TR ML S R AR O RS L MBR A . ANERA . 4l
W oMEr . HEMEZE, KZEESHA 0,10, 030, 030, 0.15, 0.10. 0.20 m. @M1k KI5 K
AEFRT RO REK , REKHERCRAT (IR 75 K A8 BT 95 Je Wy HE bR E ) (GB 18918-2002) H i1 — 2% A Fx
#E, COD, NH;. TN, TP4E¥J¥ & 420.00, 7.20, 22.00, 2.0l mg-L'. {EHEAK FiES WK, A
TR K ) e A 0.33 m*-(m*-d),
1.2 SEEBEHRXE

TR TR M R AE M T 5, FRRE R R 16 Mk -m2, MR B 2RI K, R
7 (1.040.2) L'min”' o & O EEAE A S, Fei s 3 AS4b 3R, RIS i B BEXT RE C/N 2R 0.9: 1(CWO) .
M LAY C/N S 2: 1(CWH), 3300 B B8 15 C/N Ry 4: 1(CWC), 78 4 AN V8 0 80 A T 10 b 2
G Y 2E 7K S SR FH AT SR R R B R A b s R K b . SEER I 90d, T 20194 7 A
1 HES MR, s SR 30 dJa PR RAEKME . LIRSS E RAEFLTTFES, BB R SR
P+ . MY, AR SLURIZAR A OB 2 K TE B RKIR R, R S TR IOREL, CREE S A
REFEGIRS), BCEEMAY . A6 . ERa ERS 100 g, 2 ATCIR B F 4%, 44 RO [R] 09 BORE 7 i
FRAENF SR SEE N EE . REMETFE S HARAZE, & THCHKEMRIRAET, 22
S E, FEE-20 C.
1.3 7K BRiEm

24T 30 d J5 RAEK TS, 000 T84T 39, 48, 57, 66, 75, 84, 93 d RV KM H K,
IKFER AR A A 4F 10:00, 76 4F4 10 550 A9 7K TR 7K E RS S min R4E 1 Wk, HOR4E 3 IR1E
Sy EA . KB E $5 R COD, NH;., NO;. TN, COD % ] # # B2 4 i (HJ/T 399-2007) I =& ,
TN Ve 2 187 FH 6l 3k At 19 90 O At 5 A0 23 D6 DG B v (HT 636-2012) T, NHVR B2 R FH 40 1) T 8,12
(GB/T 5750-2006) I 5 , NO V& & 2R FH 48 403 66 B Tk il o
1.4 DNA 2H

W R B T SEDRHRE i A SR AR, B 4l K 100 mL, 8 4l 7K % BEHE 7 10 min B 6 AR P
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B W WT 10 000 rmin™' #5000 15 min, WCERMAEY B EY . PRI 0.10 g 1AL 5L FT 0.10 g VRN T
Je A E Y, KA E. ZN.A.Soil DNA Kit (D5625, Omega, Inc., USA) $2 1. DNA $i it B 4 1 it
& UL A BERR I 54T . 5 DNA % f# T 60 pL solution 6 ¥ ¥ 11 . | H NanoDrop ND-1000
(Thermo Scientific, Wilmington, DE) Jlj ¥ DNA ¥ & | £ DNA i .
1.5 E= PCR

) FH 52 15 %2 i PCR A i {% (Bio-Rad, USA) U % T E 2% A %F &, anammox 16S rRNA | amoA
nxrd. nirK. nirS. nosZ 3| A F G 1 s . 51T 5t 4 Wik R IR A R A . E
i PCR JZ WK 2 &y 20 L, H: £ 4% 10 uL SYBR 2 Premix Ex Taq (Takara Shuzo, Shiga, Japan), 1F
] 51 ) AR 1) 51 #45 0.8 pmol- L™, 0.2 pL 4= I35 & 11 (BSA, 20 mg'mL "), 2 pL 10 {% 5 B 1) DNA(#
JETE 10~20 ng-pL ™) VE NN, 6.2 uL KER /K. BEAFES S 3 EE o W S EM H iy 3R 1 R
B 10 A5 BEAR B S AR bR e i 2 o 9 U 1t 38 00 S ) K TR K RS AR Fig B A X TR, 3 e il 4 L i
B ASFEIRIE o P BORTE 90%~110% A AT LA .

*1 HBEEFEZEZPCRI|

Table 1 Primers of target genes used in quantitative PCR

B 514 5151 (5'~3") P I BE op
AMX809F GCCGTAAACGATGGGCACT
anammox 16S rRNA 257
AMX1066R AACGTCTCACGACACGAGCTG
amo598f GAATATGTTCGCCTGATTG
amoA 120
amo718r CAAAGTACCACCATACGCAG
FlnorA CAGACCGACGTGTGCGAAAG
nxr4 322
RlnorA TCYACAAGGAACGGAAGGTC
nirK583F TCA TGGTGCTGCCGCGKGACGG
nirk 326
nirK909R GAA CTTGCCGGTKGCCCAGAC
nirScd3aF GT(C/G)AACGT(C/G)AAGGA(A/G)AC(C/G)GG
nirS 425
nirSR3cd GA(C/G)TTCGG(A/G)TG(C/G)GTCTTGA
nosZ1527F CGCTGTTCHTCGACAGYCA
nosZ 250
nosZ1773R ATRTCGATCARCTGBTCGTT

1.6 =SBENF

K FH v & Tllumina MiSeq300-F- A E 4N 751, 16S rDNA V3-V4 X 1#45]4)°k 338F (ACTCCTAC
GGGAGGCAGCAG), 806R(GGACTACHVGGGTWTCTAAT)?", JH 2% Bl 4 5% Ji F, Uk %7 PCR 4" 4%
PP PEAT AR RN A IS FH DNA BE i TSGR & M B bR 7 Be o 973 7 Wik 2 )N A R Bk
Oy A RS & (e, A ) R AT 40 B AL 5 e BT o K I A A 19 B 4% R 97% 1Y T 51 R AL R 2R 2 Rk
OTU, >k H QIUMEL.8.0 43 17 40 I #f & Z5 #4 Fll o Z 44, | 1] RDP(Ribosomal Database Project) X 4 Ffi
AT
1.7 HIELIE

K Excel 2013 1 SPSS 19.0 H 4% 7K 5 54k A0 ) 68 56 K #5 VLB AT o0 8T, Oy 28 0 W 22 5
ZVE R H B A & (one-way ANOVA) FIXLH (Duncan) #4381, SCH AT A KR ) Sigmaplot 12.5 ¢
AR
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2 HBR5QH
2.1 ANEAIERYE Hb o5 R4 B KRR R

W ORI I T ik A 1 i Ak B A0 K S T R RN TR HB X COD. TN, NH; 25 BRI 1 TR .
CWO(C/N=0.9), CWH(C/N=2), CWC(C/N=4) ] COD ¥ ¥ Z= [ K /3 | & 71.20% . 80.32%. 80.40%.
1 B 25 1 R WS IR R T 3 i COD Y £ FR#, CWC. CWH ' COD ) % B R 8. & & T CW0
(P<0.05), {H CWC 5 CWH 2 [0] JC i 3 22 5 (P>0.05). 7E B &5 1F T 78 hnsse I T 36 i 20 19 25 5%
AT R A ER R E T 70%, #MN CWH., CWC 1 TN -1 2 400 % 5 T CW0(P<0.05),
CWH H1 CWC 1 TN V- 15 2 [ 3R 43 51 2 82.59% Fl 80.52%, W& 2 6] & i3 2% & (P>0.05), 1EA A
C/N FNH; EBRRI B #E27 (P>0.05), CW0, CWH., CWC FINH -2 EB5E55050 0 83.68% . 83.65% .
82.85%. FHAA EBRFM C/N NG FAN, CW0, CWH., CWCHINO- 2[5 F 435 K 57.48%
78.52% . 83.19%.
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501 - CWH 60 - CWH
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40 50
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BTl EATHfA)/d
(a) CODZ:RR3R (b) TNZ R
90 ¢ 90
80
8st
S Sy
5 i 70
& g0t s
] ®
l 5 60
2 z.
B = CW0 50 = CW0
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-2~ CWC -4~ CWC
70 40
30040 50 60 70 80 90 100 30 40 50 60 70 80 90 100
izf7E R/ iZ17E (Rl
(¢) NH; %57 (d) NO; %%

1 A[E C/N MR COD. TN, NH. NO;EBRE
Fig. 1 Removal rates of COD, TN, NH} and NOj of different C/N ratio treatments

22 FAEVLETEREUNEEEREE

REGAL P ) E S RE S F RN 2 s . CWO, CWC. CWH /Y anammox 16S rRNA %t
R 4350k 5.19, 5.67 F15.79 log #5 D1 %', CWC FIl CWH #4b B ) anammox 16S rRNA 3 & 34 g
& T CW0(P<0.05), 1 CWC 5 CWH 4b 3 1] G i} 3 25 57 (P>0.05). amoA 5& A Fl nxrd 5& K &1 1k
SRR, CWO0, CWH, CWC [ amoA JE P Fl nxrd 3&H =F 5 73 5 4 3.83. 3.81. 4.02 log #% I
g™ RN 3.98, 3.68. 3.52 log #5 DA -g'. CWO AbBE 1) nxrd 3 K =F B W 2% /= T CWH Ml CWC 4b 2!
(P<0.05), 1fii CWC F1 CWH 4b 2 [8] JC & 3% 22 5% (P>0.05)
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nirS. nirk. nosZ & RS AL FE 09 FE 2 )
fEHE . CWO, CWH. CWC &b HR 1 nirS J K
F B4 H 3.76, 3.79, 391 log ¥ W H-g', K
[Fi] &b B8] OC i 2 22 5 (P>0.05). R A L B
FEWMT nirk B FFE, CW0., CWH., CWC
b B nirK R BE 2300 R 3750 4.71 1 4.46
log ¥4 D1 %-g™', CWC Fil CWH 4k B ) nirk FE A
F R E =T CWO0 b3 (P<0.05), CWO0, CWH,
CWC 4b B 1 nosZ %5 H 3= B2 43 il 4 278, 2.65
1226 log ¥ N #-g"', ANEIAPRA nosZ FeH
5 nirk B2 F B B A MR BEE, BRI R
T U Ak 32 S 3 v T AN IR T ) X B
23 FEETHEMBEELEH TR

1) A RETE F 5 B AR 0T, CWH il
CWC 4b 3 1y ¥ #h & 3418 T CW0, CWC., CWH
b BB B ) R BB CWO B T 13.36% F1 7.64%
(% 2). FAE 41 H £ # P AY Shannon-Wiener il
Simpson f5 %% . FAEHE V% F- & FE ) Chaol 45 %
YA B C/N 1G0T 3G fin i fa 4, X B
T 3G T W Fh 2R R

2) YR AE ) AKF B RE T 2 A o 3k LA B
B0 10 ALY Y FREEAT 23 B (] 3) ZRIE T
R AT TR 1IN - BE 8w, 430l 32.26%~47.11%
F1 21.38%~35.10%. Jit A 4k 3 eh 4 3¢ 3 4y 22
BT E B fe i, CWC Ab A AR A 1 1) A X 3=
B (47.11%) B.# 5 T CWH 4 FH (32.26%) F1 CWO
AbHE (34.56%)(P<0.05)< T I R i 3 P AR 1 R
FFEE T3 B (P<0.05), C€WO &b B (35.10%) 1Y iR
FF B 1) 3 R CWC Ab B (21.38%) FI CWH 4k
L (30.63%) 117 1,64 5 1 115 4% . CWC(4.05%)
1 CWH(6.14%) W) JERETR 1] (Firmicutes) A%} 3
¥ i F 0 T CWO0(1.80%)(P<0.05), CWC 4k 7
B UK B8 ] (Bacteroidetes) #1 %t =F F£ (2.98%) .
F T CWH Ik B (2.03%) Fi1 CWO 4 B (2.00%)
(P<0.05).-CWO0, CWH., CWC I fiFf Tt W2 Jig 14 ']

e %154

7 -
~ a o CwWC
4
%2 -
%4- aa pbr aad b
2 A
1A A :
= A
= A A7

LA ALY

anammox amoA  nxrd nirS nirK  nosZ

16S rRNA

)
<

TIfeHER
AR NS IR [R] —FE R
TEAN A B (B AF7E . 3522 57(P<0.05) .
B2 TELENRECIEERFEE
Fig. 2 Copy number of functional genes related to nitrogen
metabolism in different treatments

"2 AEAENHEMREFEEEMSHEMLEY
Table 2 Richness and diversity indices of the microbial
communities in different treatments

WLSLINE 7/ Shannon-Wiener Simpson Chaol

CWO0 2186 9.738 0.994 3616.17
CWH 2353 9.742 0.995 4103.56
CWC 2478 9.819 0.996 4326.24

100

80
Latescibacteria
Nitrospirae
Gemmatimonadetes
Bacteroidetes
Firmicutes
Chloroflexi
Actinobacteria
Bacteria_unclassified
Acidobacteria

B Proteobacteria

OEODOOECOERE

60+

AR F /%

40t

20

CWC CWH CWo0
Ak 2

3 FRELIEMERDIIKPFEEREEMARD
Fig. 3 Taxonomy of the relative abundances of bacterial
communities at phylum-level in the substrate of different
constructed wetlands

(Nitrospirae) ¥ EBE/F 90 1.87% . 1.77% . 1.45%, FEALAEIE B T TAR X 32 B B C/N 14 in 2 328 1 [ 11

(SRS
24 MEPREEMERMSN

X 20 TR A 45 SR (K] 4) 34T PCoA T & BE, Bk PR AL BE (CWC, CWH) 5 CWO0 7£
PCol Fll PCo2 il - #E B 4simk ,  1hd B LA 2k W e A B & 4 22 S 0, S Il VX N T 368 b 366 ol
SRR W) BEVR 2 R B SE W A K . PCol fi Bl 54.77%, CWH F15 CWC i T PCol %t it 1F B % ,
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CWO {37 T PCol i 1Y 71 i 3 . PCo2 I fift F& & 307

A 25.65%, CWC F1 CWH v/ T PCo2 i % 1F B 201 w

Uit , CWO 7E PCo2 Y 1 s o S 10} ° o

3 wig §' 0

3.1 SRILIEMEXHE ON SRR AR RN £ -0}

BT 345 R AP A A T b o0ff > cwe

AHLR AR LB EE T, RS A 30 . . . M

-40 -20 0 20 40 60

MR CNT5K A A AR R, CWO, CWH, PONGA 7%
CWC ALYk COD BRFELES . RV gy 1@ N £ TR MBS E 245 (PCoA) 47

FEAE 5 AN [R] C/N Kb 32 O 1 il — TG Fig. 4 Principal Coordinate Analysis of microbial
NO; & BBl C/N B 3G i 3 hn, CWo &b # 1) communities at different C/N ratios

C/N (LT CWH Al CWC, X UtZEMR CO/NFZMATT, W Piklish = S 308 F AR 2 T KM
et B2, W& BRE IS, 5 RO A GOE W D A B, oo T RO AR 1Y, CWH Al
CWC 4b B f) TN 25 (53R 18 2 T CW0, CWH Al CWC Ab B [A] JC k25 2% 5%, P60 TN 22 (R Ak bl
C/N BN AN, X 5 CHEN 26249 i 53 25 R — 8. Wi M T8 i MR Z 36 . Y .
HEYEZRMEENZm, EN TR CPRE T, AR B IE I 3R HUE 75 K iR .
T b A ) AR B A ML T R 3 . AR R A3 W ) 2 Y I B 4 R T AR R IR GRCAE W B R T
ZHAT % POAR 415 15 b 48 4 DOC B i 28 HE M A 48 AR 2R 43 16 ) RE 0% 41 0 N T3 M I il Ak I 2
94~267 kg-hm >, FEAIKAR = S A BTG KA BE T, AR R R e B B AR . AR, KA
TR C 24T 3 a, IR 58 BAEAE MY, R KRR, B8 e K R IT R,
T R I R A = o A, HE WD AR 28 B T i IR BRSO A e U, ] DA AIG C/N 5 7K Ak 2
PRALBRIEET, ARz b, 7R A RKIERW, M O/N B 2 F 4 0, REIEARIF ARSI W 2
5o XA AESE T AR AR BRI X C/N T35 7K b B U AR D RE AR W S i Ak, I ES T AR
BRSNS AL BRI 22 5 0 T, AR R AR WG B R R R R R TR, AR BRI R
WP LIE B A AR A, MR F T A i AR R R Sy — 7D, AR AR R S W s BUE
A REIE SR, B A R A AN TR RS R A AN B R T ARHIE S O IR AR R HE A RN TR HbiE T
TR T W IR E, & TR BRI 5 B FE TR E YA Stk | AR 2R 2 W W B il = A 4 4
R JB5 i TR AT i 05 45 TR 2R 595 7 Ak B30I () AR SR 3 A R IR A B R 5
3.2 B A NN EDFEEME ELEHNET

o T AR AR E XK C/N TG K R B 2w, X as ik . SO Ab AR S s A AL R A 2 2
IRE R R FEAT T o AR, RAE R A AL 16S rRNA JE [H = 5 52 B 1% hn 6% PR AL B8 (C/N Ky
2.0 Fl1 4.0) i35 = T BRAR B . IR AR SR AR AR 1 R A S IS v B R SRR G, U s R AR F
T RS R RA, IKPINOE B, SRR A B R AL T SR Y 1A, FAHLYA
AT FE T I M AR B IR A A A 3 T IR A A A B 2 A" AR5, AEAET
amoA FE T FEET, WA NRRIFEAL B nord JE R =E 8258 TIRIEAL B . X 5 LR 78 45 1
A= KRR, AIAAES SE AT E S, amod M nxrd £ £ C/N 1 F
ik, Ak B2 2 i U i AR B AR 4 R S AT AR A RS — B IR R R . BT AR
C/N 355 (CIN=6), MiATFIEH C/N AL (C/N<4), HiEK i a] v & & 5] LU R il A6 i F B AL 3
SRR, IERIRTI A TR o noord A T 00 RASAL RN A58 20, I ARR IR I I T AEUTEAE, i
HE7K P AR SR R DA R NOSE AL I NOGEE R Ry & A, DA LA 4 fit 5 0 il 1R 6 R A i R 3E 4
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AP, NOYEA AL NOSI Rl B Az I B0 RO fis AU/l i 2 B S U, i R AR Sk s D
Al DR R AR B R ARSI R, R AL nirS ZERE G 25, 1 CWH, CWC 4b
M nirK Ko R 32 B B 3 3 T CWO AL B, S Bk V8 X nirS A1 nirk 35 IR 3 2 72 A2 AN [a) 52 00 00 JR TR 2
nirK FEPRXT ER AR L B iU, HE 2 RS R W5 i 5P, CWC Al CWH Ah HR () nosZ FEH
FEXE T CWO AL B, nosZ FE PR 38 AF hy 76 4 R4k AR AR 5L I, U B I VR 2 2 T 5 4 i Ak
I ARG A B

X VR BN T b 5 T GE  EVE EA BT AR B WS IR VR BN T W R R R
X5 L& ST 45 B — 2, TR BN, 78 C/N g 2:1 I FpBci i i, IR ON Y 4T,
YRR KR T A E AR AR, A RIS RETTEER&E, X5
BN S5 R —5, BIREITHRFREZ, 2S5 . AHEASR. CWH b3 Y JEREH
TR e, JEBERA T RS PRAT S 95 SR AL R ik AR 3kt SR S I 5 VR RE SR i I A AR AR A R
2z — o fl A BB AT 1] R T = B Bl C/N 388 0T 2 % 347 A AR A U0 W 2 o s VR 388 o 1 %o 480 <K 9
FE, MTANE] T S i A A R A, R TR A L L XS Ak B 2 1R s2 il i AT R iE— 2B ST
4 LHip

D A TR AEAL Y A K HE ], FEMR S A T Y C/N R 2 FN 4 34 0] I 25 4 ) TN FINOS I 2
[ 98

2) TRINBR IR e T A AL S RE L E R, fE C/N R 2 A4 b3 Y nirK . nosZ. KRB AL
P 16S rRNA K& A 2 B2 1 1 25 5 T X0 iR .

3) AS I UE TT B I A SR R, DT AR A R R R A A

& % XM
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Abstract To improve the removal efficiency of the low C/N ratio sewage by subsurface flow constructed
wetland, the influences of C/N ratios(0:9:1, 2:1, 4:1) on the nitrogen removal rate, microbial community
structure and functional' microbial abundance under aeration condition in horizontal subsurface flow constructed
wetlandsat the vigorous stage of plant growth were studied. The results were as follows: the removal rate of NO;
was 57.48%~83.19%, and increased with the increase of C/N ratio. The removal rates of COD and TN increased
as the C/N ratio increased to 2 and 4, and both of them were above 80%. The gene abundance of nirK, nosZ and
anammox bacterial 16S rRNA of the treatments with C/N ratios of 2 and 4 were significantly higher than that of
the treatment with' low C/N ratio (C/N=0.9) (P<0.05); the gene abundance of nxr4 decreased as the C/N ratio
increased. The bacterial species number, Shannon-Wiener index, Simpson index and Chaol index increased with
the increase of C/N ratio. The Proteobacteria and Acidobacteria were the dominant bacteria in all treatments,
which accounted for 62.89%~69.66% of the total bacteria sequences. Principle coordinate analysis of bacterial
communities. showed that there were huge differences of microbial community among the three treatments.
Thus, adjusting the C/N ratio to 2 and 4 could improve the removal efficiency of the sewage in the horizontal
subsurface flow constructed wetland during the vigorously stage of plant growth. Adding carbon source and
changing aeration condition could change the functional gene abundance and microbial community structure in
the substrate to improve the removal efficiency of contaminants.

Keywords nitrogen removal efficiency; aeration; low C/N sewage; functional gene abundance; microbial

community structure
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