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Abstract; Inland waters are considered to be a significant source of methane ( CH,) emissions, accounting for 25% of total
global CH, emissions. This study was conducted to analyze the changing characteristics of CH, fluxes at the water-gas
interface and the influence of methane-functional bacterial communities on methane emissions in the Inner Mongolia section
of the Yellow River. Samples were collected from March to November 2023, and the static box-gas chromatography was used

to explore the spatio-temporal characteristics of CH, fluxes at the water-gas interface and analyse its main influencing factors.
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Additionally, high-throughput sequencing techniques of the 16S rRNA gene were used to investigate the relationship
between methane-functional bacterial communities and methane emissions. It was found that the Inner Mongolia section of
the Yellow River generally behaved as a source of atmospheric CH, emissions during the study period, and its CH, emission
fluxes were (5.92+4.54) mgm>d™", (13.42+18.83) mgm > d™', and (1.40+3.81) mg m~> d™' in spring, summer, and
autumn, respectively, with significant seasonal variations and significant spatial variability of the CH, emission fluxes at
different sampling points. CH, gas fluxes were influenced by various environmental factors, and were significantly negatively
correlated with dissolved oxygen (DO) (P<0.05), and significantly positively correlated with dissolved organic carbon
(DOC) and ammonium nitrogen ( NH;-N) (P <0.01 and P =0.05). The study area showed Methanosarcina and
Methanobacterium as the dominant groups of methanogenic bacteria, while Methylocystis and Methylobacter were the
dominant groups of methane-oxidizing bacteria. There were significant differences in the diversity and abundance of
methane-functional bacteria in the different samples, with the environmental factor that had the greatest effect on
methanogenic bacteria being total carbon (TC) (r=0.8792) and the environmental factor that had the greatest effect on
methane-oxidizing bacteria being NH,-N (r=0.7190). Among methanogenic bacterial communities, Methanobacterium and
the unclassified genus unclassified_k_ norank _d_ Archaea had the greatest impact on CH, emissions, and this group of
bacteria promoted methane emissions. Among the methane-oxidizing bacterial communities, the unidentified methane-
oxidizing bacterium norank _d _Bacteria had the greatest impact on CH, oxidation, and this group of bacteria promoted
methane oxidation and thus reduced methane emissions at the water-gas interface. This study can provide data support for

the estimation of greenhouse gases ( GHG) emissions from rivers in China as well as emission mechanisms.

Key Words: the Inner Mongolia section of the Yellow River; methane flux; influence factor; methane-functional bacteria
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Table 1 Geographic location of sampling sites in the Inner Mongolia section of the Yellow River

(AR E235:4 a4 L&A PR 7 i

Location name Longitude Latitude Location name Longitude Latitude

WH 106°46'35.4"E 39°39'20.78"N BT 109°56'48.48"E 40°31'47.71'N
LH 107°25'7.2"E 40°18'51"N X 111°8'52.30"E 40°14'23.89"N
QQ 108°56'55"E 40°31'5"N LNW 111°26'57.12"E 39°39'0.39"N
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Fig.1 Distribution of sampling points in the Inner Mongolia section of the Yellow River
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Fig.2 Monthly variation of CH, fluxes at the water-gas interface in the Inner Mongolia section of the Yellow River
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Fig.3 Temporal variation of CH, fluxes at the water-gas

interface in the Inner Mongolia section of the Yellow River
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FE R Z E] R P {E B A B 25 5% . pH B8R TE B

7.83—8.25 KR EEAE M, X 3 B H AR I E R R [ w0l 52

RIS, HHERER a 2 E PRI Y A ) i K AR )
G E R AR, 7E WH Il TX RAE S Chl-a % 58
it 20pg/L, BEWTX AR R IER B Z IS X —
MSAEHZH W R, DOC H1 DIC Y& 53 4351 K
3.99—18.93mg/L,3.33—4.13mg/L, TX K& £ #) DOC
T, X G HSA KR I A O, AR
e A LR, AR RIK R i R B R E TR BT, TN 1)

30

20

CHyjii & CH4 Flux/(mgm™2d™")
=

-10 L L L L L L
AL K 6.86—7.65me/L, - H4{E H (7.24+0.30) WH o QQ LH BT TX INW
N e . FA¥: 45 Sampling site
mg/ L, %5 [B) A0 25 e AR H A WH, fie s (i H 30
7E LH,NO;-N Fl NH, -N 7 i 85 i {H 24 HH 3 AE TX, 1B 4 EANFERK-SHE CHERNEETL

12 % ﬁé D iﬁ» s {ﬁ {;37}( Tl J% K ﬂ[ﬁj iﬁ_é szi TP /Ei\ % Fig.4 Spatial variation of CH, fluxes at the water-gas interface
VA o °

?E’: @ ﬂ\] 0.01—0.43me/L ¥ i’] {E 7q ( 0.2240.1 9> g/L in the Inner Mongolia section of the Yellow River

b .01—0.45mg/ L, > .22+0. m, y

SRR (R BUAE S2 AR T KB ™ Y TX, F H BT 32

PR LH,
F2 RELEBKEELMR
Table 2 Physicochemical properties of overlying water bodies at sampling sites
Sp
T,/C 21.68 20.00 18.12 19.60 21.20 20.68
PH 7.83 8.03 7.95 8.12 7.99 8.25
DO/ (mg/L) 17.68 8.56 10.94 13.77 7.22 14.18
Chl-a/(pg/L) 24.18 16.78 16.97 18.88 30.77 10.60
DOC/(mg/L) 12.75 5.25 3.99 11.50 18.93 7.26
DIC/(mg/L) 3.33 3.64 4.13 4.04 4.00 3.86
TN/ (mg/L) 6.86 7.15 7.65 6.99 7.35 7.46
NO3-N/(mg/L) 1.28 1.16 1.34 0.99 1.70 1.44
NH}-N/(mg/L) 0.25 0.68 0.52 0.69 1.70 0.46
TP/ (mg/L) 0.33 0.12 0.38 0.03 0.43 0.01

BE R 3 AZETHEIME; T, : /KR Water temperature ; DO ; 7% 54 Dissolved oxygen ; Chl-a; 4¢3 a Chlorophyll a; DOC : % f#4A HLAk Dissolved
organic carbon ; DIC : 5 ff# JCHL Dissolved inorganic carbon; TN : 5% Total nitrogen; NO3-N: if &% Nitrate nitrogen ; NH} -N: Z( % Ammonia nitrogen; TP

S Total phosphorus

BN 5 BOK -SRI CH, 3l i 5 K R R PR T 19 e ZR S AE DG 23 A L3 3, K-S H CH, 38
FEAEAS RRAE T T AR B, 55 220 I 1 7K S5 B0 2 A 25 ) SR A B FH /K 5 S 85003 A B S 56 28 43 B A 2
), 2% 3 255 AT 2R BT PN 5ty BOK-SU T CH, Al 5 DO &L I 3 00R 56 , Bz JR bR G 22 500 -0.898
(P=0.015,P<0.05) , 5 DOC F1 NH-N % & 3F IEAHIC , Bz R EMH M 228000 51 0.927 (P =0.008, P<0.01) Fil
0.812(P=0.05) ,15 Chl-a DIC 1 TN 2 HAHIKK R, 5 HAKTSEAMHK,

3.3 HLETIREEREIE RRIE
3.3.1 HEThRerE A AN S E

B NS BT R e G RV F B B A (R 4) iTLUE ), WH LH .QQ BT . TX F1 LNW T
T = rh UBE B OTUs K0435 481,149 (121 483 435 F1 48, Af i 7 SC 7 56 R4 99.7% LA I, i
SCEETR BN, T 3RA% ) OTUs REASACERAE S BT A 7™ BB B i . Chao 84S ACE 88 R IEE + R E,
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M 4 ATLIE H WH BT SRAE 2™ OGS T 5 B2, 10 LNW SR AR S0 HUGE 3 5 & AR, Shannon 5 $iCFN
Simpson $88F R LTS Z R, il LA RAE ST TR Y 7= B BE TR 1) Shannon $8 X1 Simpson #8804 2L, BT #1
TX 7= e R ZRE MR LNW B 2RI,

£ 3 CH,EE SRR 8 B4R AT Gl 12 FAR S5 5 R 8 R B )

Table 3 Correlation analysis between CH, fluxes and physicochemical properties of water bodies ( derived by calculating Pearson'’s coefficient using

correlation analysis)

FCH, T, pH DO Chl-a poC DIC TN NO;-N  NH}-N TP
FCH, 1
Ty -0.016 1
pH 0.193  -0.128 1
DO -0.898*  0.159  -0.154 1
Chl-a 0.376 0452  -0.636  -0.167 1
DOC 0.927**  0.327 0.150  -0.738 0.565 1
DIC 0376  -0.662 0.437  -0311  -0.102 0.215 1
TN 0.340 0.681  -0.222  -0.011 0.851*  0.639  —0.063 1
NO;-N 0.152 0366  -0.069  -0.228 0.428 0.324 0.152 0.457 1
NH;-N 0.812*  0.123 0.008  -0.679 0.660 0.867*  0.484 0.637 0.614 1
TP 0.085 0.258  -0.795  -0.093 0.838* 0209  -0.109 0.537 0.622 0.496 1

s FORAE 0.01 K B R EME,; « FRTE 0.05 KF BB EHE; FCH, . B htiiit CH, Flux

R4 MRMPERREEEEEEMSEY

Table 4 Abundance and diversity of methanogenic bacteria communities in sediments

IrFEHRAE I

B Operational Chao $8%X ACE $5%( Shannon F5 % Simpson T3¢ BER/Y
Sampling site axomomic. il Chao index ACE index Shannon index Simpson index Coverage rate
WH 481 535 527 4.64 0.0286 99.7

LH 149 155 156 3.99 0.0303 99.9

QQ 121 122 123 3.06 0.1040 99.9

BT 483 518 527 4.85 0.0207 99.7

TX 435 449 445 5.15 0.0124 99.8
LNW 48 48 48 2.83 0.1060 99.9

DURRM ™ FR e B ARV 2H BT S 7K P B ARG 2 88 (&1 5 ) m LR Y e Jm /K P b R i A 32 28 i e
45 Methanosarcina ( ¢ /\ & BRE JE ) Methanobacterium ( FHBEFT B & ) A1 Archaea B4 4328)E unclassified_k_
norank_d_Archaea, BT LNW TX WH £ & L) Methanosarcina i FEACEEE R, 7 WH AE5 5 iz oK, 7E TX AR
Mo AN, LH B 5 DL unclassified_k_norank_d_Archaea "N FEZALFEEF , QQ #£ 55 L Methanobacterium A 3
ARG

B A S BB b G AL VS W BE N2 R (3R 5) W RUA H, WH L LH ,QQ BT [ TX Fl LNW
DR R o S8 A OTUs B0t 43518 208 142 104,240 (481 F126, K5I F SC%E 7 6 361 99.8% DA I, 1t
B SO SR B AN, BT R4S OTUs REASACRAE M YT A 7= U BE 16 S i, Chao $8 405 ACE ¥R RHEE £
JE A 5 FTLAE BT TX SRAE U e S I 5 BE i, T LNW SR A i F e S50 f T8 F 5 2K, Shannon 4
A Simpson $8ECR /R BEVE A, 38 3 FE A A5 SR A L DTAR W) HH Joe S8 AL AT B9 Shannon $8 01 Simpson #8410 %
B, BT ATX (9 B 8 AL 2R, LNW I 2P

DURRW i e S AL R I LT B /KPS AR T ERE (18T 6) W LR HY e Jm /KPR v A 32 28 i e
BAA AR E 8 norank _d_Bacteria . Methylocystis FH EL 0 g ) A Methylobacter ( FH BeFFFE J& ) . LNW #£
SRR KA B A4 norank _d _ Bacteria, 1 F ik FI| 88.48%, BT LH, TX, WH ¥ g #Y fie K AL 3 F
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Methylocystis , LH #f 15 1 Methylobacter /& H ZX Y, BT A 44 11 norank_f__Methylococcaceae 2 51 % [ 7
i, QQ FE S By F RILEEFI A Methylobacter, HVK norank_f__Methylococcaceae /& HH ZE 1 &

®5 MBRMPRRSLEHEFEEMSEYE
Table 5 Abundance and diversity of methane-oxidizing bacteria communities in sediments

. SY YRR

o Operational Chao iﬂz’f%ﬁl ACE Lfléiﬁl Shannon ?E‘ﬁ S.impson ?Eiﬁl HHER/ %
Sampling site {axonomic unit Chao index ACE index Shannon index Simpson index Coverage rate
WH 208 225 223 3.64 0.0694 99.8
LH 42 42 42 2.77 0.0793 100.0
QQ 104 107 110 3.75 0.0356 99.9
BT 240 257 255 4.08 0.0414 99.8
TX 481 482 484 4.94 0.0189 99.9
LNW 26 29 37 2.19 0.1670 99.9

3.3.2 MR FAROCHE ST

SRR 7 B ot DA B R RE A SR EE R 1 OC R B REAS 53R 5 R Fik RDA 2304 (181 7) o AR E
ﬁ@?ﬁﬁﬂﬁmﬁ%l@{tﬁﬁﬁ BBk (TC) A (TN) V= A (NH,-N) A (NOS-N) FLE#E(TP) ., M 7
AA, S — B T HER R R 20 A 44.96% 30.99% , 25 FAEA TC TP 5 TN B ARXHIUR ) b = 1 bt B R

TERZ MK, H AR SHUR ) o 7 H o B R 52 T e K B J TC(r=10.8792) , HIRJE: TP (r=0.4064) il TN (r=

0.3160) , H TC TP 5 TN ZIFAHXICR . i LAV A TCH L A A ML R S R ik | 3% B2l b RV 7 3R
g1 KR R G A W Ek B A AN IR R A S A T S A R B A MU, A MU DOE B DR 2
Bl YU K A LT R A v I, 7 e R 1, PR e 7 0 8 S J0GE
1) R

SRR v F ot S AL R TR R RE A 5 18 R 1 D R AR AR S5 3R 58 (K ik RDA 347 (1418) . FhIET 8
AL, S — R T HER R AR AE S )N 72.38% 20.31% , Z5 FAEA] NH;-N \TC 5 TP B ARXHITA Y o H ke A
PR TR R P WA A, 335 70 P T V0 1t 400 B0 AR 05 AH 5E 1) 96 fb 22 AR A e — 3 T P e AR v R e 4R A T
REVE IR K2 NHE-N(r=0.7190) , HR & TC(r=0.6821) Fl TP (r=0.5907) , H. TC 55 TP R IEMHRFER,
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TC . & Wk Total carbon; TP & Total phosphorus ; TN ; BA Total
nitrogen ; NO3-N; Tt 5 & Nitrate nitrogen ; NHX -N. % A Ammonia

nitrogen

333 WheferfegS CHHCE B R

RIRGE P BE D RE RV AL S CH, 38 5 Y AH DG B AR A v B GE D RE R 95 20 il 55 SR A 21 K1Y CHL Rk
T RDA 200 (9 FE 10) .t P EIAT UG TORR A ™ FBe B e 5 ot S AL T BV T CHL 38 Bt
A R FE 53 0 K T6% 92% o FEAR R QQ = e E s 4 N S CH, HFAIGHE 2 52 35 IEAHOC, FEAS AN
WH BT H = H s R 4S5 CH, HERHE & 2 52 A (B 9) . Methanobacterium ( F G5E 4T 1# & ) 5 CH,
Hi G & 2 02 A C, RrJEJE unclassified_k_norank_d_Archaea 5 CH, HEACH & 2 1EAE, FEAC T LH,
QQ .BT . TX H LA b A 4L S CH, HEBGHE &t 22 W 25 IEAH G FEAS i LNW FI WH H B S AL T R Al 5
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CH, HEGE 7 5 B A (K 10) . 40 A 53288 norank_d_Bacteria 5 CH, HEGHE & 52 & fpHoe, 1AIH
$e B AL Methylobacter 5 norank_d_Bacteria 5 CH,HEAGHE & 52 35 FAHC

4 He

4.1 WS BOK-SUAE CH, 38 R 25 AR A ARRAIE

Z AR R AR A R SR AR 2 5 e g il AR R ) DG, BRI N Sl BoK -SRI CH 3
Bifi 2 AR AR AR A Wk (18] 3) , B 2% CH, HEBGHE ey , 3% -5 K 22 800 I i 58 45 S AE AL, L I A i) A8 Ak iR K
XA T CH U RFE/ ™M RS T By e R T RS IC P A 45 2R PRI rf i B el A8 206 77 HH e
BRI T 7= A R, AT S i K ST CHL sl '), 7R i R A K B0, /KR CH, 7= A 4RIt T
AT AL, 1 H A 2 A U 2 TR AR I BB AE A AR DO & i A AIX, S CH, 1™ AR R AL IR 4 4%
T EEOKR= A CH, B 7 HS RB, IR R = R 0 CH, = AR, B CH iR UK TE
7 KR (18] 3) ,1X 5 Sivakiruthika 25 A6 3 P63 1) — SR B o 245 SR R AR LA T AT B TR 2%
WA B, I SR T KR WA LR TG B[R] 25 2R 2 S Ry X 8l T 8 K A i i AR
Wy (], XK CH, A BB —E RIS aE A,

ARHIFFE I T A RAE SR ST I N 5 1l BOK -SSR CH, ARG &, 45 R AE s K IR S BOR R H ], 45 31
JERR R S MR L R A AR MR I AR PR A A st A e R i A S S AR 2 A AR Y
A SRy o AT PN STt B MR R I KR CH, RHECR | 75 2 FH o 38 o 8 A i B /0, DA I 3 381 v e AR S22 5
W RS B (e BUAE 2 T A S f ™ B 1K) BT SRARE A (& 4) T Ol K B A il i 8 556
SRR 220 Y i S B v R O A B R SRR, R T o TR A 9 Y DA AR PR e R, i R
CH,, 38 #1195 g (L BRAE QQ SRAE 5 (1 4) , QQ RAE SUBHE A HE 434 P Jm A1 0 HL e i 23 sl Jo i J R B
Al i 2l b IR A it FH S 80O i N R B b 28 7K A28 i HE A KA, 768 3R I 78 R IS 00, S5 350 L IX 4
PRBE A B PRk CHL R, TX RFE A CH HEBGE UK T QQ, TX SRAE b Ab ¥l i 1Y 43 5 a5, i
2+ B AR BRI EL, AR S Z R IR B TR Rk KRR VDA, i fS TX RAE A
ZRESNETERR A T & A £ & A VLR, A HURDTE RO ke i, 400 RK A LS
R I 7 R BRI R, B b B A 4 S SCHE TGE B BT LA, A A SRR A TS YR AR
[Fi) 1T Ak Ml 1) 25 5 DATAT 380 T R TR A HE O 3
4.2 ZWHEET

BN S BOK RSN CH, ARG & 2 AR I 2s R 22 51, S R AR B IR P2 UM o6, AFsEh
CH, 5 DO £ B HAHE(r=-0.898,P=0.015) (% 3) ,iX 5 Furlanetto 55 AXJ L P4 Rio Grande Jit 3 Y F
FEEEFEHBIA, DO EFW CH, 7= A F A b I FZ RN R, CH, & R4 A VLR (L iy £ 2=
)t L LK AU R R, 85 E A KA ) 4B, PR Ge b B s R v g A R €O, 7KL
Wna], et — A AR, A D B R R AR, B DA S R T B R A rE AR, WS AR BL
i (DOC) FE&EREXT KA CO, M CH, /7= E SHEth BA EZ > CH, &5 DOC 2 1 #F IF A6
F(r=0.927,P=0.008) (& 3) , TX RAE 2L M B AR R AVTRRDY) , KK T 5 43 1) DOC Ve B =, UMl 2= i
B2 CH R X 5 HABBFIE S5 R, 10 DOC B MK AR CO, M CH, HEHm B 1Y 3= 2 4R FHHLH &
DOC Rk CO, A1 CH, ™ A iy ELHEmIR , 3 i S I B R B A i . AR S it CH, 38
WA —E R, AR KR S SR A R Sk A SRR E R LR Y, AR
W CH i S NHI-N 2 B FFMHXE KR (r=0.812,P=0.015) (£ 3) , &0 NH-N & & 3806 78 BT #1 TX
SRFE S, TX SRR A SR, 3275 R RS 22 il BT SRAE S BT A 8 2 KA T RMAZ A 1515 K 5
M), A TR K A A AL NHG -N & i, B SRR i 3 CH ™ A= 5RO AE LS R . (1) = H
BER T CH BAURY) s (2) B FHRYIT A2 S 3 DO F AR, iR A S 5 (3) K i NH 25t F e 4
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PCTE = A AR R B LB SRR S CH HEI ., ASBIF S, B0 P 52 7ty Brint sk M il 75 BE AR (3R 2)
Xt CH HER™ 52 M /1y, DO \DOC F1 NH;-N J2& CH, HEHAY EZR2 A 1
4.3 WGEDIBE B E X H Be R 52

7 HUBE R A R e B AL R CHL PR S E I RE A RE, 7 F e 2 — A2 20 A T RS R A 7 T
TEA L DR SRR it (¥ Fe S — 2D HUR Ay CHL P 7 P B A BRURG A A0 P DK 28 2 55 T 4o S0 3 2 R
W SRS SR W P A R 38 R 8 7 B BE B AN ] X0t S ) R T B S BN ], S B0™ W e i AR A AR K 22
WY ARHESE K P, Methanosarcina ( 48 /\ &3k # & ) Methanobacterium ( e & @ ) M AT X B9 D0 29 B b
(&'5) ,Methanosarcina ( e /\ SRR ) CIREFRBL ™ HBE A il i 2 SR B SRR LA AL N CO,,
H A 50 H bt . Methanobacterium ( FUBEFF R & ) o 2078 75 7= HUBE R 2, R BRI H, R R A hy v 71t
PRIEJE CO, =B . A5 R B, CH, 19 7= A RHE Al 7= R b TR A 7 S 5 AH OGP L Adam %5 AR HE 5T
Morava Ji sl i) H Be s 285 0F 5 & B, HESIL B i ORI 1 H ot 7 B 0 48U A0 1 0 24 e T 3L T e, X 2 PR Ol U8
FE R F e T o B e TR B Bk 36.7%—89.4% " . Franziska %5 N % 30K 43 FY o o2 A T i DU RR
Py e AR X R PR A s oty T AR I ARl | B R R i B A5 R . Yu SR N IR SY & B o
YR 7 R e T 587 F e 3 SR TR ZE R BE R B BTG R, Chen S5 N5 XS BRVE 10 B B AR F 52 R BLUURR ) o
A7 P T s P e 1) B S R U, T ELARCAE P 1) 7 PR e A T 32 28 R A A SR B B v

FERT AR ST R, e AL T R IR K R G0 i & AR R e SR B A A I 0 A R e e B
SR O E VR . A TR e A TR A T T e S R A R U BT S ) A A A R K-
2P AEPARBR LA IR ASEIFSE RO 5 R LNW R S S R 4 B R A norank _d_Bacteria,
LA A5 0 e KL ST B o Methylocystis ( HY 35 761 2% 1 J& ) A1 Methylobacter ( H G #F )& ) (&l 6) , Hor
Methylocystis J& T Type 11 I b 58 fL 1 , I J& T Methylocystaceae F}, Methylobacter J& T Type I e S840 1
1EE B RS, Type 1T B H k248 A0 # Methylocystis A K Type I 1 g 8 AL B Methylobacter N HF 5T [X.
AR FATE R X GABISE RS R — 8, HLEARSE 5 LR, B A58 BT b Type 11 BV GE AL TR
FERCHEREE . A KREMEER RK DU B 8 AL R L Type 1 #4 1Y Methylomonas , Methylobacter il
Methylosarcina % J& 2 3214 . FESK LR ) (RIS v, 35 1 75 0 o St 7% s K VR 0 b v i 80 R o 8 Ak TR A
Methylobacter J& Fil Methylocystis H~J& , H.LL Type I I F kg S AL B AR RE , XIHE W9 & B b8 T AR
Yy R E AL R LA Type 1 B9 323X 5 A SCR BT 45 50845 BT 22 501, o SEAMGtE— 2D A5

5 #ig

(1) g AR, BT P 58t B iR R BN KA CH MHER , B2 2 BkZE CH,HFBGE 5505100 (5.92+
4.54)mgm>d",(13.42+18.83)mg m > d™", (1.40+3.81)mg m™> d"" , 777E W A Z 5484k, HAS [RRAE S HEL
AR A A ) 25

(2) BN ST BoK-A 5 CH 38 35 DO 2 0 35 UAH G, B IR b AH G R -0.898 (P =0.015, P<
0.05) ,5 DOC Il NH;-N £ 5 25 1EAH G, B2 R b AH G R 205351 0.927 (P =0.008, P<0.01) i1 0.812( P =
0.05) .

(3) ANIRIFEA R HUBE ) E TR HE I 2 REPE AR AE o 35 25 5, 767 e R A V% 1, Methanobacterium ( HH e #1147
J&) AR ZE M B unclassified_k_norank_d_Archaea X} CH, HE W f K, X 240 b 2 e 08 FE e HEle, 78 Y e
EALTERES T AT A H B AL I norank_d_Bacteria X} CH, s Bk XY e g H e Ak, AT
I K S TR e
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