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Abstract: Peatland is one of main sources of methane (CH,) emissions, and the process of methane cycle is sensitive to
the change of water table. In this paper, soil from two peatlands with the differed water table were cultivated without oxygen
to explore the effects of water table change on methane production potential and methane anaerobic oxidation ( AOM) in

peatland and analyze the potential impact biogeochemical factors. Results showed that CH, production from high water table
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peatland (water table=0 cm: (0.89+0.01) pg/g) was significantly higher than that from low water table (water table =
=30 cm; (0.70+£0.03) pg/g) peatland. The AOM in the low water table peatland ((3588.06+24.78) pg/g) was
significantly higher than that in the high water table peatlands ( (2829.93+35.99) wg/g). The correlation analysis showed
that methane production potential is significantly correlated with water content and DOC, and the AOM potential is
significantly correlated with water content, pH and DOC. Water content and DOC are important factors affecting the methane
production and AOM of the Zoige peatland. Our results also showed that the methane production potential at high water table
peatland was significantly sensitive to warming, especially at surface soil (0—20 cm). This study clarified the influence of
water table on methane production and AOM potential of Zoige peatland, estimated the methane production and AOM

potential of peatlands from nationwide, and provided theoretical support in mitigating global change.

Key Words; methane production; methane anaerobic oxidation; potential ; peatland; influence factors
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W BE FHIL S AW G A2 ( SEAL AA3 fl ) 1 &K B AR B AR 105°C ME+ = e Fadb AT a2 s ks 7 & i )
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(5.52+0.02) (£ 1), MRS ImER T 38, AR IR EE Z M)A W PE22 5 (P > 0.05) ; DOC(998.28+108.82) —
(2001.02:+183.25) mg/kg 5 1 Fifi T4 B 14 i M 184 i1 Fe™ (1.14+0.04) —(6.05+0.30) g/kg . NO;-N(1.05+0.11 ) —
(5.47+1.33)mg/kg NH;-N(9.12+1.44)—(95.35+11.11 ) mg/kg it £ EHm T HAM HIEZ H 5 H AL HIEE >
[fFAE B E 225 (£ 1) (P <0.05) 5 NO,-N(-0.03+0.01)—(0.1520.15) mg/kg & SARMLH BERE T2 5,

R 7K iR (1.90+0.10) — (4.34+0.21) \pH {E 4 (5.26£0.03)—(5.42+0.05) (& 1) , Ba# T i 2
SEERARAIE R HB—E; DOC(802.00+55.59) — (1531.32+147.51 ) mg/kg NO;-N(1.74+1.27)—(4.30+0.74 ) mg/kg &
g o R B T 3, R TRIR =2 [ e i S5 i 25 52 (3R 1) (P>0.05) ;Fe™ (0.91+0.10) —(2.58+0.04) g/kg
TEREETHM L HZ A S M -2 Z RAAFE R EE2ZR (£ 1) (P<0.05);NO;-N(0.02+0.01)—
(0.47£0.39) mg/kg S RARME HBETRE 22 5+, NH,-N (6.62+2.48 ) —(22.67+1.94) mg/kg % & &5 T NO;-N,
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Table 1 The basic characters of peatlands with different water table

5 = - " AT R A RIZT:E =ik
K Wl okl Rk AL ; ! e :
" DOC/ NHZ-N/ NO3-N/ NO3-N/ Fe¥/
Water table Depth/cm wC pH
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (g/ks)
IRk AL 0—20 2.64+0.31c 5.52+0.02a 998.28+108.82¢ 95.35+11.11a 5.47+1.33a -0.02£0.02a 6.05+£0.30a
Lower water table ~ 20—40 2.68+0.08¢ 5.39£0.01b  1032.49+77.25bc 9.12+1.44d 1.05£0.11b -0.03£0.01a 1.45+0.09b
40—60 3.41£0.13h 5.30+0.01c 1187.49+68.19be 18.58+1.49cd 2.60+0.73b 0.15+0.15a 1.24+0.03b
60—80 4.03+0.26b 5.40+0.01b  1455.69+211.16b  28.47+0.40bc 1.89£0.16b 0.02+0.02a 1.14£0.04b
80—100 5.59+0.12a 5.39+0.01b  2001.02+183.25a 35.58+2.90b 2.84+0.15b 0.09+0.05a 1.45+0.08h
=% <A 0—20 1.90+0.10d 5.42+0.05a 802.00+55.59b 6.62+2.48¢ 2.98+0.68ab 0.03+0.04a 2.58+0.04a
Higher water table ~ 20—40 2.89+0.13¢ 5.35+0.0lab  1187.74£174.51ab 7.51+1.28b 1.74+1.27b 0.03+0.05a 1.26+0.10b
40—60 3.03+0.32bc 5.41+0.02a  1092.12+£92.95b 11.33£1.58b 2.01+0.26ab 0.02+0.01a 1.00+0.02¢
60—80 3.56+0.06b 5.34£0.03ab  1401.69+151.44a  11.93+0.28b 2.86+0.19ab 0.10£0.04a 0.91£0.10c
80—100 4.3420.21a 5.26+0.03b  1531.32£147.51a  22.67+1.94a 4.30+0.74a 0.47+0.39a 1.40+0.03b

WC. £kt Water Content; pH ; +HEREBME; DOC. W44 HLA Dissolved Organic Carbon NH3-N: £ 4%;NO3-N BSA U NOS-N . EMA R Fe'* . =Mk, %
1 0—20.,20—40 40—60 .60—80 80— 100 /7% + HE VR

3.2 WREEXT B e e A FER SR AL TR B ) 5 )

25°C 15 97 S BUAR K (L U8 S b 357 P e B AE 40—60 em JB 52545 ( (0.17£0.01) ng/g) ,(H 5 HA
JZ BT B AR (B 1) 5 KA 15 FR I A A TR B e e )2 22 IR Y e = A R A BE 22 5% (P>
0.05) (&l 1), PZKAL LA AT LA, 7K A8 8 i ki HY ot 7 f VAR 28 o3 TAROK A7 e i s, AR /K A2 U8 2 it AOM
SRR R TR BE I B INSE 08N G AW i g, Hrp R 2 (80—100 em) i AOM A 51k (888.62+7.33)
pe/g, FHAMTREE Ve et AOM RFHEE R A I 125 7 (P<0.05) (K 1) . "k e s AOM R TE 60—
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80 em WRF IR R AAR 1V (366.24+3.33) wg/g, FIKIZ 80—100 cm FRJE IR % HL AOM ZFE AR, 5 40—60 cm
RETC R B SR LR KA AN [F) 2B ELIR BE Ve A it AOM SRS IR R B 40—60 cm Y5241, HiAh
Ve 5 2 F IR AR K AL 8 7% L AOM 2 (574.01+4.31)—(888.62+7.33) pg/g B3 18 T /KA U8 7% H AOM 2
FHE (362.25+3.33) —(734.59+18.55) pg/g(P<0.05) (K 1),
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Fig.1 The cumulative of methane production and methane anaerobic oxidation in different depth
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Fig.2 Cumulative of methane production and methane anaerobic oxidation in different water table
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(3588.06+24.78) pe/g, Bt B 2 T i /K AL e s AOM EFHH ((2829.93+35.99) pe/g) (P<0.05) (& 2),
VIR e MR A (HE KI5 3R 5550 A R T AOM B &4

34 RRFERRESUESSREEFHEXES

XA ASE 8 2 i AOM VER A Ml d5c K (A 48 45 4 3855 /K & pH . DOC % &2, X R E0 514 0.676 ,0.656
H10.643 Ui 3 5K pH DOC F 5 JE % AOM (U EE SN 2 (£ 2) o 1 KA U8 o i R o 7= A
5 DOC & i B 25 IEAH G Ui DOC & i X BE ) 7= A6 A B AR VR, 5 NO; & 1 S A d 35 1F
A AR B 0.664, UL NO; & &t 22 CH, HE M EZE R F (3% 2) ; AOM 5+ NH; & &
SIS IE A DG  FHOC R ECR 0.527, UEEH NH; & 2 A /R s e e AOM W W IRBE I T (% 2) . X
S 7RI 3 SR A S5 AE 2016—2018 A5 A4 /K A7 Wi A5 408 ( 7 AR 7K A7 U8 5 i Wi 00 ) 7K S S 34 (B0 R = 29.22 em, 5
IKASE 8 1 b W U ) 7K A5 S 35BS —0.49 em (3R 3)

F2 KGR AR ER AOM RRE S RAIERAL Y

Table 2  Pearson correlations between physico-chemical property with methane production and methane anaerobic oxidation at different

water table

B2 fIG-F e A= - F e AR G- HBE DR S AUk - bR AL
Index L-CH, H-CH, L-AOM H-AOM
FKE WC 0.348 0.490 0.676 ** 0.335
T pH -0.044 0.065 0.656 ** 0.399
=ik Fe* -0.420 0.133 0.237 -0.087
AL HLBK DOC 0.355 0.585" 0.643 " 0.154
MR NOS -0.263 0.644 ** 0.361 0.072

A NH; -0.349 0.477 0.480 0.527*
WAHFRAR NO; 0.297 0.098 -0.009 0.287

L-CH, - fIR /K 57 98 ¢ Hl 7 B %% 2 F4&t Accumulation of methane produced by low water table peatland; H-CH, : 5 /K {37 I8 #% b 7 1 bz 2 R
Accumulation of methane produced by high water table peatland; L-AOM ; {i 7K {37 I8 %% M FF 5 B 480 4601k 2 FH Accumulation of methane anaerobic
oxidation in low water table peatland; H-AOM : {5 7K £57 Jfe 4 4, H 5 IR 420 S0 Ak B2 B4t Accumulation of methane anaerobic oxidation in high water table
peatland ; AR XTI 75 SR 1

£ 3 FFIMRIGIY 2016—2018 £ R K AL ETHE
Table 3 Field test station water table monitoring data from 2016 to 2018 at the sampling point

AEDR Year 2016 2017 2018 ol
14 Month 8 9 10 11 12 3 5 6 7 8 9 10 12 5 7 10 . Mean
7

-36.33 -25.33 -27.67 -32.67 -36.33 -52.67 -22.33 433 -3233 -24.33 -1667 -27.67 -46.67 -1933 -27.33% -22.33 -42.33 -29.2
Lower water table
FkfL
. -433 467 200 133 =500 -7.67 033 100 267 267 100 3.67 -600 000 100 200 ~-7.67 -0.49
Higher water table

33 AR

3.5 Wi R R A R Z 18] B 2R A 35 o B

RIKAE e HEHIAETRIE LA HIBE ™ 22 15 AOM T3 L AR A R B, 45 )2 e I 3t PP e ) 7 A= Il AOML 22 [] A
FEBLIH RO BV HTGE R AU I8 5¢ )2 AOM FEFEAR (18 3) o KA P A MR B 1 A H 5 & B, 80—100 em
TRIEYE 5= B e 7 AR AOM. #RIE I, 5 W8 2 2 647 B e S AR M0 R AOM. (ol A= ) % 1 22 sl 9 R R
(K 3) o AR ALY IR H A PP e ™ A= S R Bt 4 SR 5 ] 2 B 08 0/ DR s 4 R 4, T AOMEL 3 4% i i 1] ) 728
M5 B R N5 e A e, A RS SEHEE R A AT RE B e A SR A EUE T T AOML 3R
TRERZR (K 3) o mKALIEHHEE —K AOM BAE ISR T F e ™ A B ™ e B 0 R 58 2 A7 A E— il
IOE B B, (H 2 Bt A 1 3R I 8] 04T, BV BE AR AOM AT RERR 2> A BTk (161 3)
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B e 7 2 Je IR SR SR AL B
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Fig.3 Comparison of methane production and methane anaerobic oxidation with different water table

3.6 IR B e AR S e
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Fig.4 Effect of methane production rate change with raising temperature in different water table peatland
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