+ R
Acta Pedologica Sinica
DOI: 10.11766/trxb202503280141 CSTR: 32215.14.trxb202503280141
IR, VEX, KRR, SO IEIRREHLT A PR LR RS G LI IR R R )] R, 2025,
LI Xiaoyong, WANG Huan, ZHENG Yue, WU Yicheng. Aerobic Methanotroph Community Structureand Environmental Drivers
in Coastal Wetlands[J]. Acta Pedologica Sinica, 2025,

EBEHMEERRANCEREEHAER
E e PSS

BWRE L, EOW?, R B2, RO

BTV B RL S TR, RRAE ] 361024; 2. JE TR SAESYR, WAET 361102)

8 2 R o [ R VR VR M SR PR e S T PR VR S MR I B L PRI IR T, SRR M AR
1] ARZEVIAMEIE I RO O IAE i, 8 e S A . BALYE BT Hr, A 16S rRNA 474 1 fi#
bk aity, SaTiRMHr, VPRSI, FEK R AN EE RS I R 7 X REVE A i . S5 5RR . FEH e
%Wﬁk@?ﬁ EARH TR/ BB 225, A (0.11 mmol-L'-d™) , ARZEMRAK (0.06 mmol-L-d
s TEREVRE AR T TH, SR B IE A AR R 2 5, BRI TR S B Methylomicrobium 9 IL
ISR, ARINFRSERE L BL Methylobacter 1 Methylocystis N TUARDHT SR, . &K E 2%
IR AR BRSO N R, HPIEES Methylobacter FJE 2 WE EAMIE, S Methylocystis F
JE R UG . T A SR Y ot S TR AV R AN 1 32 3 22 SRS R 7 (R, AN TR X35
Z2 5 TR T Dy RE B REXT R IR SE 8 MR N o BIF FUES SRR R T VR S P e AU TR T 1 2 1) S
FEAIREIHLA], Sy PR RRIE A L RS T R S .
KB GRS SRR BRELH; TREEE 168 (RNA JIF; BT
HPESES: Q9388 SERFRERD: A

Community Structure of Aerobic Methanotrophs and Environmental Drivers in
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Abstract: [Objective] This study aimed to investigate the community structure of acrobic methanotrophs in
coastal wetlands of southeastern China and the key environmental factors shaping their distribution. [Method]

Sediment samples were collected from four coastal wetlands (Shanghai, Fuzhou, Xiamen, and Dongguan). M ethane
oxidation rates were determined, physicochemical properties were analyzed, and 16S rRNA amplicon sequencing

was performed to resolve community composition. Redundancy analysis (RDA) was applied to assess the influence
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of environmental factors such as temp erature, precipitation, and salinity on community distribution. [Result] The
results showed significant differences in methane oxidation rates among wetlands, with the highest rate observed in
Fuzhou (0.11 mmol-L'-d"!) and the lowest in Dongguan (0.06 mmol-L'-d""). Community composition also varied
substantially : Methylomicrobium dominated in Shanghai and Xiamen, while Methylobacter and Methylocystis were
more abundant in Fuzhou and Dongguan. RDA indicated that temperature, water content, and salinity were the major
drivers of community structure, with Methylobacter abundance positively correlated with temperature, and
Methylocystis abundance negatively correlated with salinity. These findings demonstrate that the community
structure and metabolic activity of aerobic methanotrophs in coastal wetlands are regulated by multiple
environmental factors, and regional differences are primarily shaped by the adaptiveresponses of functional taxa to
local conditions. [ Conclusion] The study results highlights the spatial heterogeneity and environmental drivers of
methanotroph communities in coastal wetlands and provides theoretical insights into wetland carbon cycling
processes.

Key words: M ethanotrophs; Coastal wetlands; Community composition; Methane oxidation rate; 16S rRNA

sequencing; Environmental factors
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Table 1 Physicochemical characteristics of coastal wetland sediments
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Shanghai 1.9 7.5 41.89 0.05 38.60 0.04 0.02 0.02 97.92
R
Fuzhou 0.8 7.3 56.24 0.04 1.72 0.04 0.02 0.00 80.58
JZi]
Xiamen 0.8 7.7 37.31 1.23 0.66 0.05 0.01 0.00 100.20
Dongguan 0.4 7.8 46.28 0.09 40.66 0.05 0.02 0.18 103.60
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Fig. 1 Changes in methane concentration and methane oxidation rates in sediments from different coastal wetlands
2.2 SEEEM R S E R R YT

MG Chaol + 5 EEFREU RGK B L HAMEIRE (PD) 8RR (&1 2) , ZRZEMAEIM
P R A D T i = P, T LT 1B AT, AN RIS 2 1] ) SRR R
MEREMEERIFAEZE (P>0.05) (& 2a. K 2b) o BAKRSHT (PCoA) S5 RER, A
MR S AR B TR R, FEARAER H XA IR (8 2¢) - #E—PHAE
ERZAERE T (MDS) KW, $57ATE LIRRMAEYRE S A e — e AN (]
2d) , REIHBAE I ME—FRIE T T T RER S B A0 B

http://pedologica.issas.ac.cn



+ B R
Acta Pedologica Sinica

a) 2500 b) 200
NS NS
r 1 r 1
%2000 | 150
g <
B-} o
— =]
J|= :
=
01500 | % 100 |
=
: 2
S 1000 | 50|
500 I‘ ‘4I I‘ 1 0 1 1 1 1
ot P -1} R3E kg A E] R3E
Shanghai Fuzhou Xiamen Dongguan Shanghai  Fuzhou Xiamen Dongguan
PR Site B Site
c) d)
0.50
®» 1.0
0.25
§ s 0.5 A 0.07
&8 0.00 a
§ “ 8 0.0
g =0
-0.25
M | | Shanghai
A | Fuzhou » —05
~0.50 {| |01 Xiamen [o]c:
[@] 2 pongguan [4]soit
-0.50 -0.25 0.00 0.25 0.50 1o -1.0 -0.5 0.0 0.5 1.0
PCol (29.9%) MDS1

2 VR I R o A B T O VR 45
Fig. 2 Community structure of methane-oxidizing bacteria in coastal wetlands
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Fig. 3 Species composition of the top fifteen abundant species at different sampling sites
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Fig 4 Characteristics of methane-oxidizing bacterial communities in coastal wetlands at the genus level
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Fig. 5 Impact of environmental factors on methane-oxidizing bacterial communities
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I, IK 53 S A A M S A P AR R, U T AR DI RE R AR AR S R h b pr

PRI Rl o “ AR 20 B2 e AR IRk iR I SO ) 3K 3l HR o S A B 1) 2 T ) 7
5igen it R E IR ShBUSSERE, IR E R A SR A% R, T PR K AN 7K S e i
WA R B RSO B IERER TR o X — MU 7820 Ul B, M /K b R e S A T B T
(25 R RS D REIE IR AR — R e, T2 2 EM BN 138 BAE ISR G 45 R
3.2 HIRSEERSEINEE 0T IR SRV REBX L

PR ot S A A1 R T 1) 65 0 S o e o ) R R P 2B S A 2 A TR 221 52 i PR AT 28R o 6
FEAS R s BV A RN B 22 57, I AN T TR b B Methylomicrobium N B, 1L
M ANZRTE, Methylobacter 1 Methylocystis FRFHIHE, MXTFREE5r L H] 3.35%1075 Fl
1.12x10°%, Methylocystis FHEEEIAE (<1 g-kg?) RILHEGREMN . X5 Deng 25201 B
1 E SRR Methylocystis TEAR R EEIEH (5 PR S 1945 R — 2L

TG R oA HE— 2 I 7 XIE] R k. FEAEMNIGER AR (0.8 gkg) i,
Methylocystis WHt Na"/H 3 [0 4% 18 85 FOR S E IR A TAEZRSZERE AL, Methylosarcina
I AR R R ERSRIG s PR RE T o BR A — SRR N A, B R E] ELAE ) 2% [R] A R 4% ok
BAER . ERRINFE S, Methylobacter 5 WABAG MR R AL A &R, J5 & IHAEHN ] H bt
BB PR B 3, [R) I DR PRAAC R e e R e 4t FL 1 52 A, DTS B 4 Y bt S A I e LL A
— R RIS L 25% . LRI SIS — B I0E, AT BARR WS, AR B
TR,

EAFEERE, RESRR AN S FEETLTREZER (P>0.05) , HIIFEITRL
FA RGPt AR, Fln, FREEENE LN Methylosarcina, {E£— € EiRAh
iR AR A RN TR ] BRI v Y R e S 4 B R (1.12x1070) , HEEEZ
FER E R B R S B REZ IR . AW UR B, B A S R A PR B R B 42
e R e SR A A T 1) 3 B ARV 1, JEH X Methylobacter 1 Methylocystis 55 £ 2 LI RE 16 )&
IR HEAE IR, AT 3 i B S 027290 Rt mT WL, e B e A R i A% O TR 2R 5
LA TEVE FRE, 245 D) RE R 8 PR G R o X — 45 SRR i e B B BT S X
PO X AR AT RE R (AR M IR Methylobacter WIAEAAEDIFRIC) , il iK%
PEUMRAL A BE RO, DA FHEHAEZS R RIIR 7R J7, (REHBHBRIC Th e R IE

CRE AR T 5 [ N AN SC BRI, IR S R B X OB R 1, AR A% F e A
AN TR AT 25 10 5 Ty T B A v B —B0hE, W oK 5 S K M B R I X 2 =, R
BT PR IR 5 A X SR RN LR B AR . AT S, e S A B VA T 25
MR /A e TR e e AT 2 22 57, o 50 R e AU A5 e 1 D B A S AL Al o
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r ] 2R T Y v 5V U T e ) PR o S AR R A A N 3 22 e, AR M T %) P e R A R B 1
REEMR I IRAR . AN F R AR 3 e S B B A i ANE], B AE [ TLL Methylomicrobium
HNE, HEINFRZEN L Methylobacter NILHIEHE, wiR R FH LT Methylobacter W&,
R EEWIXE Methylocystis W17 BEP= A 4MHINE R o A 58 25 B 9 BR AT H ARG P4 1 7 2 iR
LN 2 21 7o P R
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