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Abstract: Although the methane flux characteristics and the composition of soil microbial community in the Dajiuhu peatland in
Shennongjia have been studied to some extent, there are few studies on the relationship and impact of microbial community
and methane flux. Using eddy covariance method and high throughput sequencing technology, methane flux and structure of
microorganism were investigated at the Dajiuhu peatland from March 2016 to February 2017. The results show that the
Dajiuhu peatland was the source of CH, during the study period, with an annual total discharge of 5 566.27 mg+m * and a
daily average emission rate of 10.96 nmol-m *+s '. The average fluxes of the four seasons were 12.06, 22.47, 3.02,

', respectively. The dominant bacterium in the study area were Crenarchaecta (54.6%), Euryarchaeota

2.92 nmol-m™?-s~
(18.9%), and Acidobacteria (12.6% ). Univariate analysis was performed on the Shannon index for different season samples
with a p value of 0.000 127. The results showed that the change of the monthly methane emission flux during this year had
clearly inverted "U" type curve, and CH, emission rate in summer was the highest which was the lowest in winter. There were
significant differences in soil microbial composition between different seasons. There was a strong positive correlation between
the microbial community composition and the methane emission flux during summer and a strong negative correlation during

winter. Abundance of Parcubacteria showed a significant positive correlation with CH, flux, while abundance of Crenarchaecta

showed a significant negative correlation with CH, flux.

Key words: peatland; eddy covariance; methane flux; microbial community composition; Dajiuhu; ecology.
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Table 1 CH,emission in different time scales during 2016 of Dajiuhu petland
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Fig.3 Community composition and relative abundance of microbial on phylum level
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Table 2 Microbial community diversity index of soil samples

- A Z AR 2 R AR B
Simpson Shannon chaol ACE
DJH.E 0.86 4.42 334 419.71
DJH.S 0.89 4.38 323 404.19
DIJH.W 0.91 4.64 347 488.85
DJH.N 0.93 4.72 335 449.88
DIJH.E2 0.99 8.38 1703 222546
DIJH.S2 0.99 8.55 1985.33 2996.64
DIH.W2 0.99 8.80 2141.50 3224.72
DJH.N2 0.94 5.55 518 725.58
DJH.E3 0.93 5.11 341 417.31
DJH.S3 0.93 5.09 429 542.13
DIH.W3 0.94 5.17 320 365.04
DJH.N3 0.93 5.02 348 437.06
DJH.E4 0.93 4.82 329 441.74
DJH.S4 0.87 4.13 236 282.35
DJH.W4 0.87 3.87 209 255.15
DJH.N4 0.79 3.63 239 318.59

K3 (VKFFEERMI0MBEMREZS CHBENE X
Table 3 Correlation between top 10 microbial Phyla and

CH, flux
WAEMEBEGT) pIE Pearson 1 5¢ & £
SR 0.000 024 —0.8558322
I 0.465 400 —0.196 657 4
P2 ¥ 0.491 600 0.185482 2
No blast hit 0.000 185%%*x* 0.802 2416
[ psam] 0.000 397 0.777 119 3
WL 0.490 300 —0.186 032 4
JELBE T 0.384 700 —0.233210 1
A B 0.973 700 —0.008 965 835
BRC1 0.765 300 0.081 082 91
NC10 0.438 600 —0.208 387 6

TR p<0.001, g 3%
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Fig.4 Redundancy analysis based on soil microbial communi-
ty and CH, flux
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XV B AR RAR , B8 iE T R I

WF5E X CH, H P Y HE R 78 [ N S 22 Fh 25 R
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Table 4 Comparison of CH, emission intensity between Dajiuhu peatland and other wetlands

CH, 34 HE i R
TR Y H ‘ = 2%k
(nmol*m~2%+s71")
Fi b 7 LRI} 20.01 Podgrajsek e al., 2016
figE TE U H 0.48 T4 2012
e BH 1 WA 4.34 T AR, 2015
LW 7 133.20 WHM L 2010
N PR — Fh M B RV 142.36 3
T 725 3ol o A% | 2016
PR 449.83
- o 43.41(2008 4F)
[EIRARCIES] R Hh BifE, 2010
40.76(2009 4F)
iR 36 R 6 7% 1 b Hh 41.32 JACE A, 2016
ULV ERERIHE 300.17 TAEE S, 2002
L NI e o T B 10.96 A3

Hby v &b ] KO 2R B A [R) 25 208 b 1Y) CHL HE i
AR (F 4). o CHL HE R Z £ Fl K & 3[R 52
Wel , Gt 30, S R L A S (AL
BSoKE KA SR B pH AR IR AR )
Ortiz-Llorente ez al.(2012) %t R 11 1IA 6 7
W HE VR R S R Y CH R HE AT TS, &
B CH, 4 - 34 HE il 38 & 78 64 296~539 327 mgem *
Z V8] WA ) CHL AR HE A 5 A%, W F ey . AR X
CH, 4 ¥ HEHGE £ (6 645 mgem ) 328 28 % T Hife
AR, 26 W AF 70 IX 08 7% 38 M CH, 4F S 2 HE i 2 4 Wk
T L Al 2% 780 3 e s A1 . 7E O A BIF S v, 0T T 3
BBV b L 2 35 0 . H OSP34 CHL HE i 8 4 531 Ry
0.48 nmolem s ' ( F £ %, 2012) . 133.20 nmole
m Ces (HEBEH, 2010) , BT X CH, 38 it HE ik i B
S 10.96 nmolem ™ es™ "5 B N I8 WG 10 2 5 ERTE
JEE — Fh b 3% R R VE P AN b Y CHL P34 H i HE
T3 2 4 Wi ok 449.83 nmolem s ', 142.36 nmols
m s M(CFEEEGR A, 2016) , W WF Y X CHL HE B
B 26~40 4% 5 3 BT B (5 158 b 24 760 60 S v 6 1 |
He CH, M RE T WA AE 25 57 . 45 K i v JE U8 o
MM TP R R R A EE PR b i CH, H 3 HE
W &2 ) A 41.32 nmolem s (B %,
2016).300.17 nmolem Zes '( EEE 4, 2002) , ¥k
F #F 5% X (10.96 nmolem %s '). Chanton ez al.
(1992) W 5% %% B, ¥ b v CHL, ] 3 1 4 55 48 9 Al K
A A 5 2CHE s, AE 2 A A ) b oaE a2 2
JIC, AE K AR v 32 G ok B BOVE R B HE R, T
HE i R 2 S5 B 10 000 7% .l U 2% B = 38 S
A, PRI CH, A R 3 U o 8% HE R . O RE 38 2 7K {4

oA D R R AR AR A A R BT X R kTR
W S BRI B 95% L b, o i 2 A AR W HE i
CH, i & 7 G5B A0 XF 8/ f 9 B 2 e o o — T /B
ST BRI R AR TR He CH, HE i IR B R
FH £ 2Z— Larmola et al. (2010) W58 & I, I8 7%
A FE AR ot AUk TR B i A, ST CHL Y BB ) 3¢
S, DT R AR T ) R RHE R Yk s S
Chasar et al. (2000) B 5% %& B A MUK & 285 &0
B EER A TR B A ML R R TR R
SO i BE Ty iR ME LFE AR P R W)
T e o HE kR A A IR T At 2K B R e U
BT N < I W - e N e B R (2 R E R I o
HE ik B AR T At 25 BUVE B Y TR A
312 HE@BETWEME 5 20154 8 H ~2016
A5 H HAR SRR UL TR e M ) CHL 3 2 50 (224
JGAE L 2017) % b, R & BH e HE A B AR TR R AR
{HZR 3¢ CH, 38t 7 F- 3528 fh ke 35 5 LA L, A 3E it
AR A 35 5 U AL S OR (R Y S CHL HEJCE
TE 2016 4F N7 A H- 0 R R, e R BLAE S A 29
H LM 20154 N9 H b TR e KIEH B AE 8 H 3
H . EHAES(2015) W58 IA y CH, 3 & (1 K = T i
b, 5 R AR OCOC AR 5 H L AR I A 22 S 0
AR S 2016 F T~8 HBEM KA Z HES
2015 4F [A] isf 383 A L Al AR A G

2016 4F CH, it 5 i A Rk, =0
o, X 5 2015 4 1 F Je HE il 2 TR A AR )
(Z=Ha 05, 2017). AT REJ2 R O B 20 0 B e v A G
Bl A W 3% P S i, R B 0 A A 8 i TR s
B Rl eE A K, 6 AE B IR, ATHE R
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TR A 2 AP, BRI T CHL A 74 A A
F CH, W HEML . Whalen ez al. (1992)#F5¢ & B, 7 %
15 SRR BT B CHLHERCE 5~6 H B, FiF il ma 21
BB CH, HEBCTE B 22 f o, 5 A SCI IR R 45 R AN
[F] . 2016 4F CH, HE il i S AR 7E 4 2=, I H 2016 4F
ITA M T CH WIS . 58 R B M 7 & 2 2
WL CH AW %, H 3 &k i 5 CHL HEGE
& IE HH ¢ 56 & (Rask ez al., 2002; J& ¢ B 4,
2016) 5 Al b CH, 78 4 Z HE il it i IRAR v BB 5 0L A
K, AT IR A 25 VK ) B K S 2 AR BRI T
P ) 4 HE 37 4 i A A DL B CHL R HE R
32 ITEREDEEERSW
321 BHMITEFEMEDEBES BHHOA
HRMEY RSN ES R EHE KB
BRTD T R TT R AR T A T X AR R,
SRR EE ORI, X 5K 1 RO 1
A W (R BUAE , 2004) B 485 55 5 35 18 H il A= 9
GBCIETN 45, 2008) BIBF ST 245 A — 50, 5 P 1 12
20 TR T o L R e A 3 T I 2K AR R b A ) 2
AN LAY S A ER .
EHEIFREMMCG ME & H, AR E I RA
K BAEAS L 0.1%. A (2013) 76 0F 55 #i 4 42 1 4
TE Y Z AR R AR TR T (37.1%0) (TR AT A 7]
(18.1%) LW I1(9.71%) TP EHI1(7.28%) .48
Tl 177 (6.95 %0 ) Ay 32 A0 34 At 26 W 28 0, 150 ) 3]
SR TR T — R TR R ARG ; ) 24 4F (2014) 76 WF
¥ K LI U i B AU Sk A 0 TR RN B 22 R Tk
B, AR B O SR I R R AT IR 1T (42.3% ) RS B
B TT(34.1%) , 7 i By P 35 B A S MCG(33.9%0) il
A B (33.2%) AT R AIF ST 245 R A AR (R
AR SRR, R HARBAE MCG Rl B MR B
A 1D A R X o, A 00 PR RT R R b B R
R TA] K+ 3 Ak M T AE SR R OR A AT G PN
(2013) R 4E 1 N [R) AH 4 28 30 TR R A 25 R g 25 )
(9 4 398 5 ) 2% 45 (2014) /Y BE i g H R DL R 0 em .
5cm .25 cm &b 38, HURRE B K A BAIG ;AR SCRE A
S 10 cm Ak 31 SR AR ] 4 A= AT A KA A
225 R KA R ARAS TR B A 0 At R A TR
i H Tian er al.(2019) B 5% & B3 = 9 1T 7K A7 B
JI 1 DR A8 25 A 23 T BRI PR o Ak B AR A
TP 5 [A] B A E H a R H L 5 R W B R AL A
K, Bk AL BE B R R R R A AR T AR Ak (Xu et al.,
2019) ; Xiang ez al. (2017) () BF 55 € W, iR BE *F

MCG B 43 Aii e £ B2 A 52 52 00 . e Ah X7 4 o 2k 47
5 38 DU SR T 6 51 A AN TR 23 6 B
Ay 2 R AR R L b b 25 S R A B
AT T I A W) Vi 2H A7 A 25 B] 25 5%
322 BRMTERAEMAEABRESR AU LR
FRAE T K ST K ST 20 B 1 A7 AE B i 2299 AR 4k,
A 21k e, 5 900 T v R0 b A
1) Z AT 4 R — B (BR A 5E , 2015). =95 A ],
T IERIRE pHAA R E A HLRTEALFE 4 A A
AR — 52 25 5%, DTG Bl A= W ek v AL K 5 A
520 (Thoms and Gleixner, 2013). Ji& BF i BF 25
B R Bl 2R AR Ak 38 a5 e AR W Y AR AR AR
8 52 ) ik A W B VK 1 4 % . Christensen et al.
(2004 ) ffF 58 % BR 30~40 ‘CJ2: 7= F o 1 Fi 16 T, 28
F e PR = 1 FR e HE 0 g PRGBS T R
SR DX B 2 o i HE s 3 (R A A
WA, 58 5 e W5 A W I T ALY 25 e 1Y
i B R B S 2T 4 A BE S A A — 22
5, DIH.N2 #5522 HAl 3 22 8K oF
5 3¢ B M ) 22 B P R 52 B2 0 R TR A R YOG
A F (Carney and Matson, 2005) , #i Il b B 42 H PR
Ji PR AT BB 2 DIHLN2 (% 5% A b 5 A8 B AN 24— : DIH.
N2 BORE SR AT — 2% /N AL, 1 It B O A KA B S
GRY) YRR AR N 2, E KR L
7] BB 2 PR O B 2 O Ab T U i s AR K e i A
MY B HALZET 2 MR e EY L MY
TE V% 1 2 BRIk B (Tian ez al., 2019). H Al 275
HNZRFELFAETENW =40 0B EE &,
TR AR (2011) BF5E A S AR T 4 0 AR 2R W R Vs 4
B S 7R AR U8 R A A
AN T W B AL, IF H W E FIIN 5 07 /) FE 5 4R
VT, N ST B AT RE MR, MOHE I 3 2 N 2
SMIEREANNTIREZ .
33 TEREYHEARNSPREBESEMNHEXNE
T Ak, B2 GO W R TR 2 S CHL HE
CE O IEA R R, AR HMAEYH RS CH, M
aHE R W O OC X S CHL a2 HE L BF 5T
45—, 2016 4F CH, HE o & =5 HE )y - 2
B>HKFS>KESLFT AR EHTH LEE
% & Wl 30~40 °C (Christensen et al., 2004) ,
el R o R I Wl L o < a N S B -
9 CH, i i fe ey H 2 EAH GO R 0 BRI EE
EHMPOFEERR S THM3IANATY . A8E
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15 CH, il & 50 3 1F HH 5C 5C R 1 45 B IE T
R HE I AR R W45 (2013) BF 5T & BRRG T CH, Y
HE B AZ 80 0 RE VR S5 R s BN 5 AR SC A
AN — B0, HE T 2 ROR R A O

[Fi] B AR BF 5 2 B A TR0 1) TR RE 5 CHL HE sl
2 [B) A7 A B 5 1 A S I A ) 1) R R
7 e TR AT R AR L W B — D B Y R E .
T80 A W BF 3 1] K OF 3 B2 BT 10 /Y 28 B L AR
NC10 5 H e E Ak A 56, 58k Z= 00 U W Bk v 4
T AT A 2 ) A 6 X T BE S Bk B2 CHL HE il il
it AR A D DR 22— R 2 Ml rp S e A A A DR
Y A8 I TR 1] 380 S O 35 A A 0 B s (DA, 20135 1)
MAE . 2014) SR A BIEGE h AS JE B TR B AR 2
0.1% , H B3 Bl 22 5 0 B DX R B o, mT B S5 R
FETREE R AFE SO 517 9 SRR W T 6 56
Jr A G B CH W 7 A SHECE — 4T B
Fe it R R W AR A A R R T R R e AR
b B R 52 e CHL HE B0E 5 19 I [ 22—, 8%
NN N SR IS/ R el e R s A T |
2L AT UE— 2 BB 5T LA W CHL HE Bl A% AR ik

4 e

(1) # A B2 K JU I Jg s #2016 4F H 73 CH,
HE i & S 15.25 mgem *, H P ¥ HE i R K
10.96 nmolem *»s™ ', 2 4F B HE L & - 5 566.27 mge
m SRR CH, HE RO . A B A8 4k Fn 22y A8
R AR R B - 2016 4F 3 2 L Z CHL HE il 2 Bl
A0 3o 1 10 380, Bk e A% e HE R B A 49 3 G T
W/, CH, H HE 08 B AR (6 2 8 W Uil &
7 CH, HEHOGE &t 5, & AR

(2) K ILE e o b+ S E M RETSE W M £
FEVEY O B Fde v, R BRI IR SRl
BT BT RRAT BT R R R R
BEB ] EEETE T OBRCLG S H 1] ONC10, 54y
PRy R R TR O P AR RE L O TR R
A= W 2H A A 3 2 S

(3) & Z /LW i B 9% 40 % 5 CHL HE jicil &
EREFEMELR ,LAFMEWHRS CH,E
e HE SR A OG5 R O B AR R AR T
MITS5CH,EEE2REEEMX, RERIMNTS
CH, i f 5 b 25 67 A0 O .
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