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2. K B A BE ST B vk BLAR A AR B ST, B 200092)

A

WE: VARTEARAERTREMADEN DA F AR B Y WA T, HERE HE KR
B4 MR H, KA 16S IDNA 5o & X R B A G Mo & T %, 2T EF4 BB E
WP REAAANEFMRHCA TR RANENEHEMAALETER T KE, ERET,
B HH 8 AMX ¥ 5 Candidatus Brocadia fulgida #810 PE &% & 7 35 99% ,DAMO ¥ 5 # A g #
C. Methylomirabilis oxyfera 27 7 A E W 4%, EZ 4 f#H X 8+, AMX H 49 Shannon % #
PEAKOR A R IR 3 > IR M > 7 R > W E ,DAMO F #y Shannon % £ 0 (R K A w3 > 8 IR
Ho>WE>KREBH, EFEKF TOC 1 NO;-N 2 Hm AMX B fith T EH £, LA AF
TN NH, -N pH fr DO #t DAMO & i % & K. #F R KA, B &K i 8 H R R F fr & AMX
HERANK S, HERENE DAMO WM XA & %4, FRAB X BT HHE AMX B HFE,EL#H <

&% F & DAMO M, %% 2 R E# 2 £ E MK B F5% C.N LK pH A1 DO,
KEER: BH; RAAANLE; KHCAEFRRAME; 27 H1E

RESZES: Q938.8; S917.1

ALt —F N THEMES RS, BAY
B AR AR R B RV o R A T3 H A B
5K, B AR A  BACR SRR H
T, X N T b P A 5 32 2 AR v AR R K AR RIOR
W H B HE T SRS m e e TFA
T P R MRS I B SR AR BRSO
XF A [ K8 o IR A & A fL ((anaerobic
ammonium oxidation, AMX) F1 5 fitj 4k B H g 1R 48
1k, ( denitrifying
DAMO) & 1) 73 A1 A AEF 5838 A DL AHGE

AMX F1 DAMO J& 20 22 90 4EAC )5 WA B
PR A= W IR DGR S N, B A R R B AR
b S . S A AN R - ek 7 A a A HEE
TR, BT B IR 43 il 2 CO, Al CH, , 7R 15 7K 4b BE
HRANT E A A ALY, R OR AR 1 K Ab 3 A #l
W5 BT, AMX FEIR K WA AR X
e R DU S Z MK ARG Y

anaerobic methane oxidation,

%5 HH5:2014-11-23 &8 B #§:2015-02-15

NEtFRERS A

Rk " . DAMO 78 5 i + 5 KR+ | b
TR e S 75 K Ab BT 95 R p B M B, 24
Mk, EIEA AMX R U B R TR R
H ( Planctomycetales) , iz H M H L+ 2 ~F,9
@, Hoi Candidatus Brocadia 5 C. Kuenenia 2
WK B e W IR AR B eamE ™. 7D
B B AF 5T, DAMO & 4E B SR W) bl
NCI10 [ T4 , H i C. Methylomirabilis Oxyfera 52
Ettwig %" 254 19 A~ 7 8500 fir 44 (19 NC10 1]
7w, HHA DAMO Hl4

A ) R R BRI A T A 28 B K
HEBRGT, 2L Z TR AR AL LA P
KAFTE . 1R BE I AFAEPI RN LB 2 B Ay /K
AR WS RAEEREANES
ARG — , K WUE YR & 2 AR (150 A
TEFR R FE L A AR S R G A 2 A7 LA
W Rt e . WS ER I LT BT B R AR B
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T3 A RE WG AL A W DR AR KA A L TE IR
H R G5 b 22 i S0 R SR 1R 2 5 i AR W DR AU A
i T BV T R R A B kAR R
i Y% (pond) | A 453 % (ditch) | 5 i I M
('surface flow constructed wetland, SFCW ) Fl 7% 7
% M ( subsurface flow constructed wetland,
SSFCW ) J& 4 Rt R N\ T M o B 202 W Hb 2
BRGEY Z VR S, 52K 5t 48 fb e
JEe TR Y e W AR A AGEE BR B J% . WEE R
Ze A () 4t % G2 v 2 208 DR AU R0 B AR AIE , 20 A
HEFER R IR N T 5 4 10 ) 21 1 R
Gh ) AEMESH AR EEE L,

1 MRS 5k

1.1 2w

TE P E R BE 2 0 90 B i I AR 2 TR vp
L (1 1 WM, N30°5771. 89", E121°08'52. 21") , ik
PEFRTE M SR b ) |, A 2V IR (W AR ) |,
AU GRIREM) , ERIEH 4 FOE 00 A IR M A
NAFgE XS, o, 355 i 3 1 ALk 15 000 m?, 3=
LT B ( Ctenopharyngodon idella ) F 4] 3k i
(Megalobrama amblycephala) , 55 7 i ¥4 it 57 5 5
( Hypophtthalmichthys molitrix ) . 8 ( Aristichthys
nobilis) F1H ( Carassius auratus) %5, 3558 J& B3 9 19
AT R 0.20 ~0.82 kg/m’, A= 75 V4 4 1 FH
500 m*, F A5 A 7K 12 & ( Pistia stratiotes) 7K & 1
(Eichharnia crassipes) /K AFY) . 210 Hb 18 FR
2 500 m*, F M A 2% [ ( Zizania latifolia) | 7K %
(Scirpus validus Vahl) [ J11€ ( Thalia dealbata) |
B3 (Acorus calamus) |77 2E ( Phragmites australis)
SR . WU IR LAY 1 500 m® R FH 3 e
Be, & BT J& B2 70 em, M AE A £ N £ ( Canna
indica) 8 (Iris tectorum) B K AR .
1.2 HmRXESLE

SRAFEIFE] )y 2014 42 6 J] 13 H ., 755758 W
I3 REE O ~5 em KZVIFPIHFE3 4,0 ~10 cm |-
BKAE3 Ao TEVHRBHLHE KT 2 ~3 m &b oK
M2~3mih, REO0~5cm E)ZVIFYIR AR 1
A BEKEIRG 4 14, fERRBEBMEKD 2 ~
3mih HKH 2 ~3 m &b, SR 0 ~5 cm FZPIH
WIRGFEL 4,0 ~10 cm EEDUKIRGHE 1 A, TEIB
B IEAK T 2 ~3 m A4k HEKH 2 ~3 m by B
(0~5cm) FHZ(20 ~25 cm) [ FJZ(40 ~45 cm)
R AL TR 6 A AH N RIBRKFE & 1A

3 VA S R T b 0 S A AR S AR R

Ye i >R A, T I I B SR o TN A2 I, EBTK
A MLBCES KA R AR AR R A o IRV TR A A >R
RIS AR ATORE AR R . A
JKHE ST BRI ATC TR 4 SR o B A AR i K
GIRAFE LI E, BT -80 CkA, —#45
T & DNA $2HC, — 8850 HI T8 FR R0

1.3 BURARFHIH

FH YST 6920 Bz 7 1 78 % 8 UL 1 L
TR B ADK KR (T) (%A (DO) \pH HI%
it J7 i £ (ORP)

JE U VTR b i TOC R 4% R B9 4 1k -
Sy HERE (HT 615 —2011) ™ TN 3R i > fif ik
FFIGEE, NH, -N (NO, -N NO; -N 3 H & 1k # %
WARHL - 4y eI BTk (HY 634 -2012) 17

FEOKF R EA YLK (TOC) (B A (TN) (&
W (TP) V& i ME B AR 4k (PO, ™) V&AL (NH, -N) |
& (NO,; -N) LA & (NO, -N) |, 4% (A & &
FEAL VA HLIE (55 ) ) HEAT I E
1.4 &< DNA 2B S PCR 1%

i Fi§ FastDNA SPIN Kit for Soil( 2% [E Mobio
3D R A PR HUA DNA S Horp W 37 1 3
B AT e AL B, 40 B 5 9k - 8 500 mL Jo iR 2R
JTE I A 200 mL JE iR K, TROA S JTORE
it , 180 r/min £% /K% 30 min, ZBRILTT, YK iR
BYA0.22 wm JERIES , T DNA {2 i,
s DNA it 28 1% S5l Bl 58 e v DK A6 I

fili I 555X PCR 4 1 2 2 P40 it & I /Y 168
rDNA R 5 7 B, 3% 25 116 BEORIBH PR X B, 25 1 X
HEZH A A Al DNA, B0 R DL LB WA B: 77 5
R T N . PCR S A & O premix Ex
Taq 12.5 pL,Forward primer 1 pL,Reverse primer
1 pL, 84z 1 wL,ddH,0 9.5 uL, AMX P 5
PCR 25—l 1514 plad6f Hlid JH 514 630r X 3%
51 J& ( Planctomycetes ) $EATH 38 | KW A2 ¥ :96 C
5 min,96 C 30 5,56 C 30 5,72 C 1 min,30 PF
505 72 C 10 ming 25 — 2 LIS — 4 PCR 724
LR, AT AMX B R 5 M S ) Amx368f-
Amx820r #H47 , K W FE)F:96 T 5 min, 96 T 30 s,
58 T 30 5,72 C 45 5,30 MEH, &5 72 T 10
min, DAMO G4, & 4 (il il DAMO R4 5+ 51
Yy 202F FI4H G 519 1545R, ) 2T :94 C 4
min,94 C 1 min,57 C 1 min,72 C 2.5 min,35 >
¥, B J5 72 °C 10 min, YKE8 8 Ok U5 T € B
PCR ) DAMO [ 4§ 5 5 ¥ % qP1F-qP2R, i )i &
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J%:94 C 4 min,94 C 1 min,65 C 1 min,72 C 2.5
min,35 MEW, )5 72 T 10 min, P 3 =Y A K
ORAE S PR T IS 225555
1.5 XEMEMRERESN

539K R IS BT Y 3 1 PCR 7= W) A VS i
WAL 6 A=W AE IR A T, 0 Ve R R
Wb ) A A B 4 FOE R AR 4 A
it AT BN W B R H UK T 1S R R L& VRS
GeneJET Gel Extraction Kit ( Thermo ) i 7| & 4l
k., F§ pEASY-T1 Cloning Kit( 4= 4 ) X 7| & %
2, 5% A Transl-T1 JRZ B4 M., = A HEN
M S A M A TC AN LB B3R L1595 1 h )5 iR
A T8 2% AR BB A D 7 1 [ A LB SE A,
R IEFRIG B AR A PR 20 A og ke . R T
7% PCR 17 BH P v B A5 0, B HIL Pk & 16 ~ 20 4>
PR se B3 A T 1 mL 20N LB WA B 5% A&,
37 CHIREEFE 10 h, % [ Invitrogen 23 &)l T .
Ji 13 )¥ 51 42 DNAStar 814 % 5, 25 B 2844 )7 1)
J&i , I NCBI-BLAST T. H. [t %, 48 2 #1217 51 .
ffi FH MEGA 5. 05 i 17 £ & J7 51 %t 57, H 45 4%
(Neighbor-Joining ) ¥ 44 1 R 48 & B M o
1.6 HHEMSELEFHMEXEIN

PES5#8 2R H] mothur 51 {4 %] 73 #: 4 7 2K 5
J6(OTU) , 3 11 5 £ k¢ 1 45 £ Shannon | Simpson
FY) Fh 4> 5 4880 chao 1, L) 3% (14751 2% St /el —
4~ 0OTU,

FREZ B4 H7 T Shannon $5 %87, A S
mr,

0 =- Iz:{[Pl.LnPi]

KA P, =n/N,FoRE § DR BB LB, S
HEED R s R 1A TR AF AR BT,
Shannon 5% 0; 4 7% H A W LA _E B9 A7
e, HEA WA 1 A B 5 B, Shannon §5 £155
# e KAH Lnk,

T BE Y 51 B 4y 47 A Simpson 45 %57, 2 50
mF,

D=1- ipf
Krp PO AR B B B BB L, S
PR A BRI 2223 A chao 145 50, 45 ROl =
DR A S E L Y AT,
) ) 2(n, +1)

KA, Seor AT RET OTU %L, S, 0 WL 3]
) OTU %, n, i HA — & F 4K OTU 8 H ,n,
N HA 2 &IFA OTU £(H .

FH SPSS 19.0 FI canoco 4.5 A4 2 25K
SR TR R 2 R S PR TR A e
2 &

2.1 FEENXBHEIIENFFE

XFANTR]JE 200 b IS U8 T b K AT T 4 B
(FR 1) 4R YR FERICTTREY | b 35 IS Je it
Y TOC & & W i & T AR i i (P <
0.05) , JWRIHMYPTHARA S EEE R T HAM
BB (P <0.01), iR IRTIAY TOC &
R, AT RE S B R M IR A P A DR R A
A, WERITEY M AU & T HAE L8
H, AT RE 5 UE A A A RO A TR A OGS

K, R E B K TP & & B
BALT M IE R R (P <0.05) ,NO,; -N S &I 2
T (P <0.05) ,NH,-N & & i ZAL T by
AR (P <0.01), WiHigHh HEKW TP & &
HIRAL TR (P <0.05), BEMTMIE (P <
0.01),NH,-N & & B Z L T I AR (P <
0.01) , % 7t ¥ b A1 I 18 b TP TN 35 2 R AIK 0L
FFT 3 1 R i 3t B A S R 4R
2.2 FEEAXEHAP AMX 55 HE

Wy 21338 74 250750, b g 19 4%, 10
16 7%, £ ie i 20 &, Wi 19 &, F Btk
471 ~477 bp , 1E 1% 3% 1 6% 2 5 5T, Fl
FH mothur Z K A 43 16 (11 Fi1 8 A~ OTU, B
BRI 90.5% 97.3% F197.3% .

16 3% 22 FEARAE T 4 FE B OTU 43
AL 5 g 100% J& T OTU 1#, V&
325 0TU,12.5% J& T OTU 2#,81.2% J& T
OTU 3#,6.25% J& T OTU 4#, KRBT H 6
% OTU,5% J& T OTU 6#,15% J& T OTU 74,
45% J& T OTU 8#,10% J& T OTU 9#,15% Jg& T
OTU 10#,10% J& F OTU 11#, 137 & 45 3
2% OTU,15.8% J& T OTU 2#,57.9% Jg T OTU
3#.26.3% J§ T OTU 5#, % 4. T OTU 2#H
OTU 3#I[m] B A7 £E T 18 52 F1 S I W s =2 b, HAth 2
OTU HAFHET 1 FEUR 2z,

OTU 2#5 AMX HF L FEH 4k C. Brocadia
fulgida AHRIPEAR = (B 1) o i 3 mothur k{4 3%
Ay OTU 1# ~ OTU 11 #48 3K ¥ 5 & fili 5.
KP701041 ~ KP701051,
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Tab.1 Physicochemical parameters of sediment and water samples in 4 types of wetlands

L 2 LD bILEZ faES KT H TRV b
site index pond ditch SFCW SSFCW
TOC/ (g/kg) 3.75£0.77* 2.97 £0.33% 2.89 +0.06"
TN/ ( g/kg) 2.59 £0.13® 2.58 £0.07° 2.70 £0.06°
IR VLR NH, -N/(mg/kg) 36.77 1851 65.93 x4.44° 2115 £0.96"
sediment
NO, -N/(mg/kg) 175.24 £29.75° 165.55 +9.25° 189.42 +23.46°
NO; -N/(mg/kg) 130.63 +26.10" 156.33 +23.78" 120.26 +2.78"
TOC/(mg/L) 11.17 £0.47° 10.74 +0.19° 10.46 +0.41° 8.92 +0.23"
TN/(mg/L) 16.44 +4.49° 16.12 +3.25° 13.65 +1.13° 13.46 +1.39°
TP/ (mg/L) 8.24 +4.23M 8.71 +1.94° 0.92 +0. 14° 0.62 £0.435°
NH," -N/(mg/L) 0.79 +0.08% 0.70 +0.04% 0.30 +0.01° 0.33 +0.03"
K NO, -N/(mg/L) 0.03 £0.01° 0.03 £0.00* 0.005 +0.00* 0.02 £0.01°
overlying water NO; -N/(mg/L) 0.11 £0.04* 0.06 £0.00% 0.03 £0.01° 0.19 £0.10%
T/C 24.87 24.74 29.45 24.44
pH 7.2 7.34 7.87 7.65
ORP/mV -63.22 -268.5 -109.7 -432.35
DO/ (mg/L) 2.55 3.21 8.92 1.74

T : 77 22855 1 Tamhane JEE47 2 8 WL, 7 Z5F W LSD It 7 2 E A, AT AR/NG FHFE IR Z R B (P <0.05) , A

R B R LI 9% 54 3 (P <0.01)

Notes: use Tamhane method for multiple comparison with variance inhomogeneity, use LSD method for multiple comparison with variance

homogeneity. The same row with different small letters shows significant difference between groups( P <0.05) ;the same row with different

capital letters shows very significant difference between groups(P <0.01)

77

2
100

94 —— sequenceditch17

100
———OTU 7# SFCW(3/20)

1 4#EXEM AMXENRSEREN

OTU 3# ditch(13/17); SSFCW(11/18)

99rOTU 2# ditch(2/17); SSFCW(3/18)
C.Brocadiafulgida 1X243614

IOOQZEOTU 10# SFCW(3/20)
43 uncultured Planctomycetales bacterium clone GU083853

00 ¥OTU 5# ditch(1/17); SSFCW(4/18)

OTU 1# pond(19/19)

uncultured planctomycete clone JQ889622
——uncultured planctomycete clone JQ889579
100L—OTU 4# ditch(1/17)

OTU 6# SFCW(1/20)

100
99/OTU 8# SFCW(9/20)

uncultured anaerobic ammonium oxidizing bacterium KJ508728

10 __otU 11# SFCW(2/20)
5 99 1OTU 9% SFCW(2/20)
78 uncultured_anaerobic_ammonium-oxidizing_bacterium KJ508474
76 95 uncultured anaerobic ammonium oxidizing bacterium KJ508465
7 uncultured anaerobic ammonium oxidizing bacterium KJ508686

Fig.1 Phylogenetic tree constructed by AMX sequences of 4 types of wetlands
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TE 3% 75 5 5 FL A, 4 Rl 8 i
Shannon ¥4 (% T 1.89'", 1 4 FJE X8 1
i) AMX B 2 REMER K. 76 4 MEGB P, %
it Y Shannon Z A PR 48 $ iy, I R ECH B
O FABTE 0 e AMX 9 2 B K COF
FIRAR K Ry U5 0 1 b 9 S RN 3 o R L YE 2 A
PE# A S ( Shannon 45 %2 0) , H: i JE 20 38 M 1)
Shannon Z MK FHZERN K (K 2) .

F2E 23 07 5275 L 5% W [ B K0 4t AMX
FEREVE ZRETER T T A VR A K
TOC, Lk & | % K TN\NHJ-N\NO;-N\pH g
DO ., H 1 5% mi % b B 1 & b 8 K TOC

NO, -N % fit ,TOC il NO, -N % it i % , AMX
W HER ZREPERRAR (18 2) 6
T2 4ERNEM AMX S HIEIEE

Tab.2 Diversity index of AMX bacteria in
4 types of wetlands

Shanmnon  Simpson  Chao 1 OTU TOC N P NHS
Shannon 1 ML O ok ok 0k
Simpson  -0.999 1
Chao1 0978 -0.985 1
OTUMSE  0.992 -0.986  0.942 1
TOC (k) -0.994 0.998 0994 -0972 1
TN@K) -0.907 0.891 0799  -0.954 0858 1
TP (k) 083 0.808  -0.694 -0.895 0766 0987 1

NH,; (KD 0934 092 0838 -0.972 0891 0998 0974 1
NO,” (K)  -0858 0.839 0731 -0.918 0799 0894 0999 0985
NO;T (K) -0992 0.996 0997 -0967 1 0846 0751 0881
TOC(RYD) -0911 0.926 -0978 085 095 0654 0526 0.704
TINGRERS) 0817 -0.795 0678  0.885 0752 0984 -1 0969
NH(UR8)  -0.320 0.294 0123 -0.449 0227 0696 0801 0.645
NO, (EH) 0578 20547 0394 0679 0.489 0868 0935 0832
NO,T(EH)  -0.265 0.229  -0.056 -0.338 0.161 0645 0758  0.592
T 0846 -0.825 0715 0.908 0784 0992 -1 0981

pH 0943 093 0852 0978 0.902 0996 0968 -1
ORP -0231 0.267  -043  -0.102 0333 .02 0352 -0.132
DO  0.903 -0.886 0792 0951 -0.852 -1 0989 0997

12 Hh AR FERESE PREEE
wetlands Shannon index Simpson index Chao 1
W Y# pond 0 1 1
VA 4 ditch 0.79 0.58 4.5
Fiigih SFCW 1.54 0.23 6
T SSFCW 0.93 0.42 3
NO,” NO;” TOC ™ NHS N0, No,m T pH ORP DO
oK) oK) GmEs®) mERRD) (mARED) (RARMD) GRERHD)
1
0.786 1
0571  0.957 1
-0.997 -0.737  -0.508 1
0.767  0.206  -0.088 -0.813 1
0915 -0.469 -0.191 0.943 -0.961 1
0722 0139 -0.156 -0.772  0.998 094 1
-1 077  -0.551 0999 0782 0924 0738 1
098 -0.893 -0.722 0963 -0625 0817 0571 0975 1
-0.301  0.353 0.611 0.372 -0.843 0.66 -0.877 0324 0.106 1
099 084 -0.646 0986  -0703 0873 0654 0993 0994 021 1

B2 AMX SHMEEELEFHEXXA

Fig.2 The correlation diagram between diversity index of AMX and physicochemical factors

2.3 AEEKXEMPE DAMO &5 76 HHE

WP A58 77 ZARUF ), whdE 19 4,1 % 20
L RWMARHL 20 5 W IR L 18 %, B BEKJE 455
~460 bp, TE 1% 3% 1 5% 2 5 &4 F , # H
mothur Z K H A 43y 27 (18 F1 15 4> OTU, B
EHA R T3.1% 85.9% F189.7% .

1E 3% 2 5 JE 4T 4 #ME 8 # DAMO
OTU K| /3 1f5 BL 40~ : b 3 % 45 L OTU 1# ~
OTU 9 #4k 9 2% OTU, fir (5 Lk #] K K & 43% ,
11% ,5% ,5% ,16% ,5% ,5% ,5% Fl 5% , 5%
&4 72 OTU,50% J& F OTU 1#,10% J& F OTU
2#,10% J& F OTU 3#,10% J& F OTU 5#,5% J& F
OTU 6#,10% J& T OTU 9#,5% J& T OTU 174,
R &4 4 25 OTU,83.2% Jg T- OTU 1#,
5.6% J& T OTU 5#,5.6% J& T OTU 9#,5. 6% J&

T OTU 18#, Wimit & A 9 28 OTU, 43 %Il &
OTU 1#(50% ) ,OTU 5#(5% ) ,OTU 10#(5% ),
OTU 11# (10% ), OTU 12# (5% ), OTU 13 #
(5% ),0TU 14#(5% ) ,0TU 15#(5% ) fil OTU
16#(10% ), OTU 1#f1 OTU 5#474F T i A
M, oA f Ry 2K . BR T OTU 24,
OTU 3#,0TU 6#f1 OTU 9#43 i 76 2 Fh LA I X
BTl B S B (S S o o W L = WL e L
AL AR 325 A I H 2 OTU 1#Fh 2K

77 % J¥ 5 5 DAMO § Mt A 41 B OC.
Methylomirabilis oxyfera /3 {E AR B4 2 (K& 3) .
4 P AR RS P AEAER) NCI0 (78 2 & B A
F e DR A8 A I 48 166 2 e A VR AP o5 a3F — 20 ik
i 157 mothur {435 H i OTU 1# ~ OTU 18#{\ 5%
J¥ 1) % i 2 KP726359 ~ KP726376.,
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OTU 1# pond(8/19); ditch(10/20); SFECW(10/20); SSFCW(15/18)

uncultured candidate division NC10 bacterium KC503594

OTU 10# ditch(¥20)

OTU 14# ditch(1/20)
uncultured candidate division NC10 bacterium JN704425

63-0TU 12# ditch(1/20)
ﬁ,—iuncultured organism clone HQ791656
O"l;lé 4# pond(1/19)

32 ~OTU 11# ditch(2/20)
uncultured candidate division NC10 bacterium KC503585

uncultured bacterium cloneJQ655789

OTU 7# pond(1/19)

OTU 2# pond(2/19); SFCW(2/20)

uncultured candidate division NC10 bacterium JN704427
OTU 16# ditch(2/20)

sequences SSFCW18
NC10 bacterium enrichment culture JX235766

Euncultured bacterium clone JF265685
100

85 OTU 13# ditch(1/20)
99 ‘OTU 3# pond(1/19); SFCW(2/20 )
5 uncultured candidate division NC10 bacterium KC503575
90 C10 bacterium enrichment culture clone JX235767

OTU 8# pond(1/19) .
35—uncultured bacterium clone GU454916

uncultured bacterium clone GU056043
uncultured Clostridia bacterium JQ086943
uncultured bacterium gene AB426216

OTU 18# SSFCW(1/18)
OTU 17# SFCW(1/20)
OTU 9# pond(1/19); SFCW(1/20); SSFCW(1/18)
OUT 5# pond(3/19); ditch(1/20); SFCW(3/20); SSFCW(1/18)
C.methylomirabilis oxyfera FP565575

44 5

63

0.05

3 47EXEMHN DAMO BREGAEH
Fig.3 Phylogenetic tree constructed by DAMO of 4 types of wetlands

3% 2 5 BEAAAE T, 4 FlOR 08 Hh b A3HT 4 FIE B H DAMO [ Z e 5 S
Shannon FE% A F 1.89(1.92 >1.89) (£ 3), % WAL 7 Z 18 i A 6 56 &R (Bl 4), 878 2 m
With 3% DAMO 15 (1) 2 K Ko HAh TR 200 1 1 DAMO 1§ Z Fe k) EZ AN 7F LKW
ZREME K B BV AR OO R A fnge TN.NH, -N 1 pH DO, DAMO f{J Shannon $5 %
LI M 5K TN R NH,-N (& 5 2 1EAHC, 5 pH Al

DO R A,

®3 AMBALE DAMO | 5 FEE M 2.4 AEBRBILT 2 XRABRAENHHE

Tab.3 Diversity index of DAMO bacteria in

a9
4 types of wetlands
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Fig.4 The correlation diagram between diversity index of DAMO and physicochemical factors
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Fig.5 CCA ordination plots of two kinds of anaerobic denitrifier bacteria in different wetlands

(a) distribution diagram between 4 type wetlands and species, and ring corresponded to every quadrat, trigon corresponded to every species,

Al - Al1 corresponded to AMX OTU 1# - OTU 11#. D1 - D19 corresponded to DAMO OTU 1# - OTU 19#; (b) correlation diagram

between species and environment factors,and trigon corresponded to every species, arrowhead corresponded to every environment factors, s

corresponded to sediment,w corresponded to water
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Abstract: In order to explore the distribution characteristics of anaerobic ammonium oxidation ( AMX ) and
denitrifying anaerobic methane oxidation( DAMO ) bacteria in four different wetlands in summer and the key
environmental factors influencing the two anaerobic denitrifier bacteria, several 16S rDNA clone libraries
were constructed and correlation analysis and canonical correspondence analysis were conducted. The
selected wetlands include pond wetland, ditch wetland, surface flow constructed wetland, and subsurface flow
constructed wetland. The obtained results showed that the highest identity of AMX sequences related to the
representative strain Candidatus Brocadia fulgida were 99% ,whereas the DAMO sequences were grouped as
a clade separated to the DAMO representative strain C. Methylomirabilis oxyfera. In four wetlands in
summer ,the Shannon indices of AMX bacteria from high to low were: surface flow constructed wetland >
subsurface flow constructed wetland > pond > ditch, and the Shannon indices of DAMO bacteria was in the
order of pond > subsurface flow constructed wetland > ditch > surface flow constructed wetland. The TOC
and NO; -N in overlying water were the main factors influencing the distribution of AMX bacteria and the
water TN ,NH," -N,pH and DO had large effects on the distribution of DAMO. Moreover,the OTU number
of AMX is the highest in sediments of surface flow constructed wetland and that of DAMO is the highest in
pond. These findings demonstrated the presence of AMX in all wetlands studied,but the presence of DAMO
reaction is still uncertain. The main factors affecting the distribution of two kinds of anaerobic denitrifier
bacteria were C,N and pH and DO.

Key words; wetlands; anaerobic ammonium oxidation bacteria; denitrifying anaerobic methane oxidation
bacteria; distribution characteristics
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