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Community characteristics of methane-oxidizing bacteria in
three types of alpine wetlands around Qinghai Lake
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Abstract: [Background] Methane-oxidizing bacteria play a role in maintaining the carbon
balance of wetland ecosystems. Qinghai Lake alpine wetland has an important ecological status,
while the methane-oxidizing bacteria in this area remain to be studied. [Objective] To explore
the community characteristics and driving factors of methane-oxidizing bacteria in different
types of alpine wetlands. [Methods] The methane-oxidizing bacteria in Xiaobo Lake swamp
wetland, Bird Island lakeside wetland, and Wayanshan river source wetland were detected by
high-throughput sequencing. [Results] The dominant phylum of methane-oxidizing bacteria in
the three alpine wetlands was Proteobacteria. The alpha diversity of methane-oxidizing bacteria
was different between Bird Island lakeside wetland and Wayanshan river source wetland
(P<0.05), while it was similar between Xiaobo Lake swamp wetland and other two wetlands
(P>0.05). The linear discriminant analysis effect size (LEfSe) revealed 40 differential microbial
taxa between different types of alpine wetlands, and Wayanshan river source wetland had the
most differential microbial taxa from the phylum to genus level. The redundant analysis showed
that the main factors influencing the community structure of methane-oxidizing bacteria were
soil temperature, soil moisture, and electrical conductivity. [Conclusion] The soil physical and
chemical properties, methane-oxidizing bacterial diversity, and the relative abundance of
several bacterial taxa (P<0.05) have differences among the three alpine wetlands around
Qinghai Lake.

Keywords: alpine wetland; methane-oxidizing bacteria; microbial community
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PowerSoil DNA Isolation Kit, MoBio 2\ #] ;
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BeyR BT, b dg R Boar WA ER T -
BOKAL, AT AR AR A W] o
ZHHY, WELL GROUP A #l; pHit, [
FP RS ORI T S A BR A A S 34,
O R AR ORI AT R A
1.3 HmE&E

VEPETE 2020 4F 6 H AT IR SR
LSRR, A B BEBCINAE L (Bek) .
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1.6 HELESHH
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S B OTU Jp 94 TRl i i, 15 240
PR EE R 18 Mothur BT o £
FEPERR BTS20 pr, I QUIME #F#k4T B
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Physical and chemical properties of different types of alpine wetland soils. Different lowercase

letters indicate that there are significant differences in soil physical and chemical properties among different

types of alpine wetlands (P<0.05).
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Figure 2 Venn map of methane oxidizing bacteria
communities in different types of alpine wetlands.
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Figure 3  Dilution curve (A) and alpha diversity index (B) of methanogens in soil samples.
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Figure 4 PCoA analysis of soil methane oxidizing
bacteria communities in different types of alpine
wetlands.
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Figure 5 Unweighted UniFrac analysis of methane
oxidizing bacteria in different types of alpine
wetland soils.
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Figure 6 Composition of horizontal methane oxidizing bacteria community in soil samples.
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Figure 7 The soil samples belong to the composition of horizontal methane oxidizing bacteria community.

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn

ke
éa&a?

\@ag; X

I

B Nitrospira

B Methylococcus

W Nitrosospira

u Methylobacter

B Methylomonas

 Methylocaldum
Nitrosococcus

w Methylosinus
Nitrosomonas

" Methylocapsa

" Methylomagnum

" Crenothrix

“ Methylocystis

B Methylomicrobium

u Methylovulum

B Haliea

» Hydrogenophaga
Methylosoma

B Mycolicibacterium
Methylacidiphilum

B Azoarcus

= Nocardioides

B Methylogaea

® Candidatus Methylomirabilis

Methyloprofundus
Others



TS R 3 MR e I e S R VR AR AIE

4365

Nitrospira
Nitrospiraceae
Nitrospirae
Nitrospirales
Betaproteobacteria
Nitrosomonadales
Nitrosomonadaceae
Nitrosospira
Verrucomicrobia
Methylacidiphilae
Methylacidiphilales
Methylacidiphilum
Methylacidiphilaceae
Rhizobiales
Alphaproteobacteria
Methylocystaceae
Methylocystis
Burkholderiales
Hydrogenophaga
Comamonadaceae
Nitrosomonas
Crenothrix
Crenotrichaceae
Methylosinus
Gammaproteobacteria
Methylococcales
Methylococcaceae
Proteobacteria
Methylococcus
Methylobacter
Methylomonas
Methylocaldum
Actinobacteria
Haliea
Cellvibrionales
Halieaceae
Methylomicrobium
Beijerinckiaceae
Methylocapsa
Methylomagnum

© @ Bek
. I Nck
. Wck

3 4 5 6

LDA score (log,,)

8 ARIEESHEHITIRAKRANERRF LESe D47

Figure 8 LEfSe analysis of methane oxidizing bacteria in different types of alpine wetland soils.
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Figure 9  Soil methane oxidizing bacteria community
and soil physicochemical factor RDA analysis.
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