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B CH. 38 5 N LR i S SR i R 2R X T HERA T
fEFRMAE S RGEXT UL I DTk G T 2L,
FRARAIE CHy WEA 4 BR AR 28 SR BTk 25
(Tianetal., 2016 ), HEX#T ( Yanetal., 2008;
Lang etal., 2019; Yuetal., 2021; Zhou et al., 2021a ),
RS (45164, 2016a, 2016b ). Tl (X FEas,
2019) FIAL T E LM ( Grace, 2004; fa[flF%:,
2019) MRS, FRAREIERIA CH, I,
X RA AR CHy HAEEAEM ., AR
RGP, Bk RSN CH,
FNCHKSEAFAE 225, IR AR R 1IN Pinus
tabuliformis N\ T 135 CH, 18 & ~—6.85 kg'hm 22!
(PR, 2004), T3 A0 48 4 L1 RRTR SRR
(-3.25 kghm >a™) (EHA], 2018 ) FitEpg Bz IX
B & & # Pinus massoniana M [(—3.4120.3)
kg'hm 2a™'] (XIEEZE, 2008 ); PHRURNHGH ZETT TR
MRE CHL Y [(—12.83+21.02) kg'hm 2a™']( Zhou et al.,
2021a ) WU HeifE R LR AR (—1.63 kghm™2a™ ) (A
DURAE, 2017 ) o fEMEAN R, ZEFFERKITE
H LB AT ARAR 33 CH,y 3B R Sh S L) e SR
DUl | 33 S Kk Rn A R R Y 5 R EA T
BRGNS, AR 2 th S B A T, AN RIS
DIRIEAFEAR K225, B 2 AN, Sudifh s
REARKAHE, Jit, BPINES: SN A
BRI A HER AP E A S8, X8 CH, 38
AR
NZIIFTRI, 3 CHy A= 58 kit iy 5
B R 7 B A0, I HAE Py R s R <
1Y CHa AR5 KA CHa IR BE ( Mer et al., 2001 ;
Zhou et al., 2021b ), X EEFZ M K - Ui it 5 A Bk |
T4 CO M . HEEAMS O Wk . HIESKE
(X ESE, 2008 ), LT (Fengetal., 2020; Ik
HEREE, 2013; s, 2019), HEAEES S
w(XHEAE, 2019 ) USRS REK | 257K ( Castro
etal., 1994), YA (&S, 2021) %,
MRS rf 3R R 5 /K B R T T
438 F e SR A0 B RT 7 R B B 1 1 T X 39 CHL 38 i
HAEZEH, MR (P<0.05, #=0.2878, Xl
¥4, 2008; P<0.01, 254655, 2016b ) Flt-4E 45
K (P<0.05, 7=0.519 3, XIF #4455, 2008; P<0.01,
=076, Z=ZF1A%, 2022) 5 CHy AR T
o BRI SKE N EEERHARER X
W ARSI SRR A A 25 55 (VT IHAE,
2006; P#EAE, 2013 ). M, FEARHE ST R UL AR
PR AR 18 CH, 3 2 S H 2 7.
WA (FHGE ) B30 CHy EZMIL,
TES AR 5 T X BRI o AR .

2 R R AR AR A, AR A Pl
AR A, (R LA e 2 i i - T R
R, R T R R S S g AN — B BRI Y
(RAE, 2022), Kk, HERRGAME . FEBRIEESE
TRPRI EIEAIR . ERIE 2 e I RRGHT B R AR
3 CH, 8 R S HARAE P Rz A 2 R Stk
LA BRI, AHIFGT PR AR I L 2R A 2 L T A
W H SRR ARG S EBRMAE S RS 300 £
ERERAR, AR R TEE AR R, 7RIk
il Dhfe L A EEE RMMEH (Tanetal., 2011),
EA MR T R A L W Sk AR 13 CO,
o S HAR s R, IR H R . R

+ 3 & KB AR R ( Tan et al., 2012; Wu et al.,
2014, 2016; Mohd etal., 2021 ), FEAILW I
SRRAM AR IR FUR)R (12.241.04) em (BiEx
4, 2017 ), FH/KEHEE (Wuetal., 2014; Mohd et
al., 2021), {HYZ4 R 1k, XTI LA 3T 4
AR CH, 3l BERRAE . X ERIE R T 0 SR8 R oy
FEMATERE . IAERITA R A L0 B Sk bk
RIS S S 398 CHL 38 f 5 X s S AR fR G Tk, AR
WFFEARFE R 22 1L A R A S R T i I
PRI 2= AR -5, SRR Z S A 3l
FFAAR B S0 e Al 5 458 CH, i, I
AHATRIR (), HFREE (), HES cm B
(ts), BEMN= (P) MEIESKE (Co) BRI,

ST R R A LT A o i iR 1 CHL 38 R
TIE R L F 5 ma [R5, Al B3 A LB S e
MR CH4 I BRIR , BHAf 2 CH, il w ARy 3
T RHEZ AR, B AR AL 5
P FRAR CH. 3 i BB

1 MRS FE
1.1 #FRXH#ER
WERFEHLAN T = 8 e AR BRI E R R A
IRIRIP X SEER X, A FARZ I o ERL2EB = A1
WA R AE S R IE 0, (24°32'N, 101°01°E,
TR 2 400—2 600 m ) PR IPILIIFERLIN . 2002—
2011 AF [ UL I KR B 22 BH . i L IX O YR E R
11.3 C, &#HA (7 A) KW 156 C, w2 H
(1 A7) AWH 5.7 °C; FREMEHN 1817 mm; 2
T, T2 (11 AZRAE 4 A ) BN 5 EREW
Y 14%, W2 (5—10 A ) 29,5 86%, 4 H HRAT
oM 1239 h, EAG & IR R A 5 B SRR
(Wu et al., 2014 ), ZALFERFLK, T
AV = IL R, AR s PR, K
L, EEHZES R, YRR, AW (=
TEASSE, 1983 ). TLAZ L AT 2 b AR 3 EE phy
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5¢3}-F} Fagaceae, %8} Theaceae, f5f} Lauraceae .
A 2=F} Magnoliaceae SEFP2RAI AL, Hrp LIRS A #E
( Lithocarpus xylocarpus ) “RAHn s G HILREAE
TR MO IZ X S A AR K . R AR e AT
JRA A (ER2EE, 1998) o WFFTIX IR
P, RN TR R MR AR
HRLEILER 3—7 om MR, JEHRZE L
(12.241.04) cm JFEFFRE; HIEERY (pH<S)
HBAR; T2 (0—15 cm ) BABUFIYEKNE
(EFLBREE N 71.7%+2.00% ) FUEIRKAIRE S (&
KEFAKEH 119.1%+6.00% )( &k, 2016,2017 ),
£ 5 om WREHHESOK R L 38% (REHF,
2013 ), )2 3 (0—20 cm ) FYLHE (98.65+13.22)
gkg'. A (6.53£0.83) gkg ', AW (1.17£0.29)
gke ' TREFERT (BERE, 2017) .
1.2 HARFE

AR 58 AR FE 2 2 1L B ARG = SR Y
W4 (Tanetal., 2012; Wuetal., 2016) &
T2 1L AT S ] PR Y 1 SR M R A 4 H B
TR R E AU RS T, RAKMZ 5
B sh TR X A shiE el % (Liang et al.,
2003 ) #E47HHE CHy im0, 4 AR E SR
SLMAE (K 90 cmxFE 90 cmx & 50 cm ) FEHLI EAE
100 mx100 m AYIXIRN, AFFRAEFEPLHESY, [HEE
7E 50—80 m. CHa MEMIATIK A 2 h/(one time), 7EME
W], EESULINAS BB 3 min, AT
6] 2 Fi 35 FFT P 90°, AR-BRULINAS 9 ) F AR &1
MR, 1R WL RETE SRR DL A iEA
WLMAE R, CHy SR LGR SAE43HHY (Los Gatos
Research, SanJose, CA) 315, B REFN 1
Hz, 78RR LI 15 A F 1 0 A S O A<
(25 cm R ), MR M EHERE (5 cm HE),
+4E (0—10cm) {&BIEIKE (V/V) i TDRIZE
f&J%4% (TDR CS-616, Campbell Scientific Inc.,
Logan, UT, USA I , M5 #51% 4 0.5 h/(one time).,
FARE S - SR SRS 62/124 AHEEMRE
B 2% (NS62/124S, NorthStar, F¥#E ) 0 sE7ESL
% I (CR1000, Campbell, USA ), ¥CR%: 10 s Xt
BAPEERRESRAE 1 IR, B 30 min 1258 1 IR (5K
—FAE, 2015) o MRANTRE . BERE (P) IR
F& ChinaFlux %8 7E 5242 1LV AT 2 i bk 2
SR HEAT , 8 SO 5 e = SR AU
T LR N 30 m.

ARPIIREE | B A0 3 S K AR ARl H

13 CH4 & (R, nmol-m™s™" ) (I HH/AFR «

R=——x— (1)

K

V——FFIRFEARFL (m®);

S——NFIRA I (m?);

p—FRUEIRIL T CHs % (0.714 kgm™);

T—WFIRAE N2 SR (K);

P—RAJES) (Pa);

OC/o——WLIM ] CH, 1 B Bt el 25 £k 1
# (Liangetal., 2010 ),

CHs R EMITHHE AR

Reny :Zxd (2)

K

Ry 5 om—n RIXBIANA CHy R
i, ZAXAHH | FAER CHy BB

xd H SF-3430 5, 38 5 b E (e e HE
B, R RE IR R I

SRR R TE S ( global warming potential, Pgw )
FHAEAT SR = SRR BE ) T bR, AR % &
20 4F A1 100 4 A [a) RUBE I 43383 28 SR A B4 TR v
( Paw20+ Paw-100), HItHH AR

Fowp20=F(coytF(cHy*84 (3)
Fowp-100=F(coytF(cry*28 (4)
K

Fowp By PR AT B RE M (kg'hm™2, DL

COx it );

Fcoy Fcuy + 3¢ CO, 1 CH4 138 &=
(kg-hm ™), ¥ CH, i 5 3fe LA LR 47 5% 38 (75 5] CH,
i) GWP {H ( Zschornack et al., 2016) »

1.3 HIELE

)M SPSS 26.0 HEATIEZSAG Y . 7 2200 |
M4 HT. M Sigmaplot 14.0 ( Systat Software
Inc., San Jose, California, USA ) #4713 CHy
WS t, t5, Cow PIARBEILG : RAHFHEEL
LAY R(CH4):anpbx A 38 CH, il & 5355 R
TR, A

R(cny=aexp’e (5)
R(cny=aexp”® (6)
R(cny=aexp”’s (7)
R(cny=aexp” (8)
R(cny=aexp’®Y (9)

G EF
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a Fl b——HE 5 1O

R(CH4) iﬁ% CH4 J‘Eﬁ,

"l

to—iﬂ%%ﬁlﬁf;

ts——+ 3 5 om A

P—% & ;

Cow—HIRRFE 7K & R DU TR &
T5E CHy il 5SEZMAER TR, UG 5 Al
Csw 5 CH4 i f 1Y 5 R, 1.

Ricny=Votats+bCoytcts+dCsy? (10)

Hrp,
Yo—UE 5 1 RO
a, ¢ Ml b, d—RFERUZN: R B0 35K

R g R R 010 Fon
( Qio=exp'®), HNTIEREERN 10 C/5, CHyilfi&
S 1S R G TIB U 2 @ Y i = M R =

SCH T A 24 KA Sigmaplot 14.0 (- Systat
Software Inc., San Jose, California, USA ) 52)¥.
SR R AR 7 25 ( meandstd ), A
FE ) 35 CH = oA UE, SCHIEIZER A CH, 94
MHEHA T2

2 ZER55H

21 BRE. BREMLTESKEIT
TR F Sk AL . MR S

HE S om JEEEY 2 IUARRIR AR AL R A AN 215 3l 2 1A

1), B (5—10 ) BTERESSE T3 (11

HZEBUFE 4 H ), 5—9 AR BTHEH, 10 HERF 1
AR TR, BUE 2 ARITTFa R EFbES (1),
SER R (11.7124.19) °C, 4F 44 208 B R
(11.81£3.28) C, 4FE¥ 1% 5 ecm WEH (11.91%
3.69) C. WiZ= (5—10 J1) MR (15.12£1.98) C.
LRI (14.18£128) 'C) 5+ 5 cm JRF
[(15.12+£1.48) CItb+2 (11 AER4E 4 A) AR
[(8.2442.74) ‘C]. MBFEIRIE[(8.90+1.79) C]. 135 cm
TRE[(8.66+2.02) CliFyo ik, HuFRIBERI I S em
TREE H B s A e 8 H (16.19+0.73) °C, H
WIRAREIAE 1 A (6.08£2.54) ‘C, Sl HbZRIR
A 5 cm JEEAYAEF RZ L ( Coefficient of
Variation, CV ) 23314 35.78%, 27.75%. 30.93%.
FENLIIA P, FATR 0 3 S K S P
FEWETHE (K 1), WENEWNE S SEN
65.90%, 7F 6 JIiRFNEM ., HIES/KEW 2N
Zim . TRRAERE . 24 SRR R R AL
JCV (19.59% ), FiZE+HIEEKE CV (12.00% )
RFTEHFEEKE CV(18.23% ), W sh BN,
S EAE 10 A (38.90% ); T2, KRR
ISR RAEKR, FAMEH I 12 H
M3 H. TERTHEREE . LS om EEM L 1E
TKEZRYRFWNE (F1).
2.2 RETHRGEEFEM K18 CH. B S4HE
TR R 2 ) AR 198 CH HEAIGHE 2
FE, R3S RANE0) CHy SEHR IR, 1
M- 3E°8 CHs W9, 315 CHy HE A
(—11.79£0.001) kg-hm 2-a~' . ZEMRIMIAR 5—10 A, BP

B1 RELRE (7). BWRE (P) 5LESKEDS

Figurel Temperature (f), precipitation (P) and soil water content dynamics in Ailao Mountain
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x®1 AEAZTHIERE. TESKES CHEE
Table 1 Soil temperature, soil water content and CHs flux

in different seasons

5 H % T3 i
Ttem Rainy season  Dry season Annual
K& Air temperature/'C - 15.12+£1.98%%  824+2.74*%*  11.71+4.19
Y i
AR o 14.18£1.28%%  8.90£1.79%*  11.81+3.28
Surface temperature/'C
a5 R
LS om BF 15.12461.48%%  8.66+2.02%%  11.91+3.69

Soil temperature at 5 cm/C
K
Soil water content/%
F&MiHE: Precipitation/mm 14.81+11.82%% 7.78+6.72%%
CH, i i
CH, flux/(mg'-m~2-h™")

CH, 43l i
—4.49+0.001 —7.304+0.001 —11.79+0.001
Annual flux/(kg-hm2)

*FIRIE P<0.05 /KL 22 F B, **FIRTE P<0.01 KV L2270

* indicates significant difference at P<0.05 level, ** indicates

37.66+2.28%* 28.42+5.18*%*  33.04+6.20
11.33+£10.24

—0.10£0.03** —0.17+0.06** —0.13+0.05

significant difference at P<0.01 level; n=180

Wz, T3 CHAOCRE 455, Hol A (—0.10+0.03)
mgm >h™', FALEBIE 10 A, K (—2.64+0.01)
mgm >h' (E2b); A 11 HERF4 H, 13 CH,y
e S s, P YWl 28 (-0.17+0.06)
mgm >h! (& 2a), £ 3 HiXERK (-7.13£0.02)
mgm >h™', iZE CH4 il &R (—4.49+0.001) kg-hm™2,
T2 (—7.30£0.001) kg'hm 2,
23 RELTHFTERAMKLTIE CH, BEFMN
EF

Bifi I R, CH. i S IS N5 R Y
ARAE (B 3) , HAALBIEN 3 5 om A
12.35 Co Iz BE R EHERE LA 11 H 53
4R, BITZE, & TFixEERN - EEE R 5—10
A, AWZE, 3 CH, Hill g 57 2 A R Bk
MERFEBRBE R (P<0.001 ) FOH & ko6
(P<0.001) , HETHREBEREOCR (B 3) , HRE
BEL 5 em BRI 0 B CH, i i

CH, H Z2FUE N P EEARE? (meantsd )

The cumulative amount of CHy is mean=tsd

21.25%. 19.48%F11 9.83%[7ARR , o i 3 xf
CH, i 5 R R AR MR IR . £35S em
TRPEXT CHs SGE R O (EH4T 314 0.75. 0.59.
0.64, 3 CH, il 5 XHEE AL BURER /N, A
W+ S K BB CH, il =225 10EY 90.36%,
R TR A RE 11.71%, 38 5 cm TR A48 K
AL [El R T CHy il 2810 90.53% (& 3) .

A & B, T2 CHy il RS IR T
T FFET, TAE 2% CH, 3 2 Bl Vi A3 i e A1
(F4). WES CHy MIFEO FEARAIRI (£ 2)
MZEMT MR, WRIBEANEE S em RS
CHy [0 /2 (RIS ANSR . MfET 3, Zead 4%
TR B BE ) 35K S 4 CHL B i e &R
R, 3 5 em IREBIEZ T AY HIEES KEXT CHy
MR (86.11% ) BEEZ I (WEMEEN
57.19% ) ByE (F£2), HETEMNZE, HESK
-5 R R CHL 38 2 A R 4 A R Y
fi%, ZEBEZ T RN 84.63% (Bl 4 ),

458 CH, 438 it A 2 BRIG TR T HATE 20 45 GWP
9-990.15 kg-hm 2-a™! ) il 100 4= ( GWP “4-330.05
kghm™2a™) BFEIREE, Z3 54 2 F 4 Eng g 3 e
TR 2.20%H1 0.70%; =242 1LV $ts & S bR
B ARG A (NEE )N 7.02 thm 2a '( Fei et al.,
2018 ) , HIEWULAY CHa, ST RGHL
10.60%7#1 3.50%M CO, M &, 437I7E 20 4EH1 100
AERE LR TSRS COy HEiltEm 10.60%
H13.50%), [F]HE 433 CH. WU 22 BORRAH 24 T GPP
(20.68 thm2a™') 19 0.04% (£ 3 ),

3 g
3.1 REWLTHGEFEMHLE CH, BERXY
PR Wil C B9 ST Ak T Al

AR B S R AR LR B CHL L,

B2 +#ECH.B#% (a) fARREE (b)

Figure 2 Diurnal dynamics (a) and monthly cumulative fluxes (b) of soil CH4



954 R B3 EE S (202245 A)

/=0.6254-0.0034 £5-0.0216 Cs+0.0002 £5™+0.0002 Cs”
7=0.9053; P=0.000

-1
20
I
s 2
2

2
flux/(mg'm
= o
[SE.

=
by

CHgit CHy
.
=
E

i 84;‘ i 30 5
Watep c S
Ontenyys, o, 20

AT AW 18 CH, il i Ul SCPIEFERA] CH, 4 XTEE T2, TR

The soil CHy flux in this study is negative, the chart in this paper is drawn with the absolute value of CHa, the figure 4 below is the same

B3 RBE. TEQKESTECH.BENEHLNERENEFZEEAXR

Figure 3 Exponential regression of temperature, soil water content with soil CHa4 flux and their two factors interaction

£=0.7256-0.0109 15-0.0263 Csw+0.0006 £52+0.0003 Csw®
#=0.8463; P=0.000
0.35 0.4
~ 03 (a) y=0.126 5¢0-0229¢ - (b) 1=0.832 2¢ 0058
T ST 2 D 2| ~ 030
0 [ P=0.0378 | of =05 | 12=0.844 3 oM g
9 0.25 & 025
° 1 . )
il 02 } ‘V % i) So %
’\E_Egr %0 (] ° ° EE_E{EO,Z L _g 0.20
5 50.15 - S ry od 5 5 ;éﬁT 0.15
= 01 Feo e ‘ =91 L S o0 "
- o e <
5 005 F 5 % 0.05 14,\3\6”'3&
0 . . 0 \ \ 0.00 o 12, o‘i}l&
2 7 12 17 15 25 35 45 ity '09;}5“’
e N . o g . ‘ S0’ 8 &
+3E 5 emifF Soil temperature at 5 cm /C + 3 & K Soil water content/% Twate, COntepy o
£=0.1902-0,0015 £+0.0031 Cart0.0001 £-0.0001 Cun?
17=0.5842; P=0.000
0.3 p ° o 0.3 o°
= (d) y=0.270 1e70063 P € y=0.545 4¢70.045x 0.30
f}: 0.25 F °® 12=0.097 4 “:‘ 025 'S 12=0.534 {:‘ ®
[} ’T‘ ;! .
o & 02 F ° g & 02
en [ o i
EE{\E, 0.15 | Se g‘i'. 2 Eois |
< janliing
C 5 | ] L
G« 0.1 ‘ s L O E 0.1
5 005 d T 0.05 | :
@)
0 L 0 L " © 0.00
10 15 20 15 25 35 45

+3% 5 cm i Soil temperature at 5 cm/C + 15 /K H Soil water content/%

K (a) . (b).

(o) FRMET BRI LIS om A HIEE/KEY CHy Y MIFSCR S HMUH F R R AL & (d) . (e) |
T B 158 5 om . KAk CH, Y R1H ¢ R B HOW R 75 R AL

Figures (a), (b) and (c) show the regression relationship between soil temperature at 5 cm, soil water content and methane below the threshold and

its two factors relationship model, respectively; figures (d), (¢) and (f) show the regression relationship between soil temperature, soil water content and
CHj, above the threshold and its two factors relationship model, respectively
4 UFHELTHLIEScmEE, TESKES CH.HEIEXER

Figure 4 Regression relationship between soil temperature at 5 cm, soil water content and CHs above and below the threshold

AR (—134.56+0.95) pg'm 2h ! i TR FIT B

RE S IZWEIE A BRI FK SR AR S (AR,
AR TS XA (36 4o AR e B A JE P n]

2022 ) FEEIEEGEZE [(12.2+1.04) cm] (&3
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Table 2 Regression equation between environmental factors

and CH4 flux
F i T 1 . P
Season Variable Regression equation P value 10
SIR/C y=0.106e*% 4 0.1291 0.000 1.57

T2 WFREE/C  3=0.1311e%9%20 0.0098 0.177 120

Dry 35 cem IEE/C 3=0.126 5¢"92% 0.0179 0.068 1.26
season  FIEEIKIE/%  p=0.8322e700%C%w  0.8611 0.000
FRit/mm  p=0.1563¢ 001" 0.0844 0.113

SR/ C y=0.1142¢70%7 00019 0.562 0.93

BES HIFRIREE/C  y=0.5386e1120 02506 0.000 0.33

Rainy 13 5 cm JE/'C y=0.270 1e709635  0.0837 0.000 0.53
season  FIEEIKIE/%  y=0.545 4e700Cw 0.5719  0.000
[ RN H/mm =0.109 3¢ 97 02588  0.000

v R CHy AL, 1 SR, 10 WHRIREE, 65y +4E 5 em IR,
Cow NS, P AT

y: soil CHy flux, #,: air temperature, #: surface temperature, ts: soil 5

cm temperature, Cyy: soil water content, P: precipitation

®3 RELTHRGEEFZEAM A LE CH 2IKIERERHHE
Table 3 GWP of soil CH4 in subtropical evergreen
broad-leaved forest of Ailao Mountain

WiH Ttem 20 4F 20-year 100 4F 100-year
CH, A2 BRI R34
GWP of Soil CHy/(kg-hm2-a™!) 990.15 33005
e : ik
% CH, i GWP/ﬁ%& Tl GWP 520 0.7%
Soil CHy; GWP/s0il CO, CWP
14 CH, ) GWP/NEE . )
Soil CHy GWP/NEE 106% 3.5%
£ i
1% CH, iy GWP/GPP 0.04%

Soil CH; GWP/GPP
LRI IR 3 ( Global Warming Potential, GWP ) , 7E 20 4EF1 100
SRR RUBE, CH, RIS 43102 CO, 1Y 84 %A1 28 £ (IPCC,
2013) o HHEPFI% (12.48 thm2a™' )5 H Tanetal. (2013 ), NEE(7.02
thm2-a~') Fl GPP (20.68 thm2a™') 5| [ Feietal. (2018)
Global warming potential (GWP). On a time scale of 20 and 100

years, the warming potential of CHy is 84 times and 28 times that of CO,,
respectively (IPCC, 2013). Soil respiration (12.48 thm2a!) is quoted
from Tan et al. (2013), NEE (thm2a!) and GPP (20.68 thm2-a™!) are
quoted from Fei et al. (2018)

A, 2017), RIS EE S [(98.65+13.22)
gkg') ] (BEZ, 2016 ). HERS ER S
[(157.53+8.82) g-kg '] ( BAL M, 2012 )( Yan et al.,
2008; Lang et al., 2019; Yuetal., 2021; Zhou et al.,
2021a; J5AE, 2013; sKFAE, 20165 4G4E5%,
2016b ) A, WAR b [ 21 B R AR X Y
S CH il (R 4), KB EUR RS s bl
AR K R RN, 3 CH, A5 & /D 3
( P=0.615, H P>0.05, y=1.5337x+66.758 ,
#=0.026 ),

AR, A LR 5 S AR 18 CH, 38
1) GWP 5 - HERFIAH L Y8/ (20 AFRUERY
GWP K 2.2% ), #R1iiH: CHy L2411 GWP 7E 20
AR FARS TGN TiZRMAET RS 10.6%H905%

CRES (£ 3), KL H LR AR 14 CHy
R R HZ A 25 R G BRI RS B B AR .
3.2 BEMKSITLIEE CH.@EMIESHER

PR S CH B B R HAT 2R,
R IR FRAR 1498 CHL I BE ) Bifi 4 8RR 0 7 v i 4
B (kiR 2017 ), MZRJEARTR 4 FhdLAY R ZRAK
(X525, 2010 ) FIAF/R o m R ZEwfn) (fRE0A,
2017 MY CH4ILRE 5 H R 2 B A G R
(ERAEAE IR 5 1498 CH. 3 &0 W A S R B
% (WMWHEE, 2015; E2m5, 2019 ), Xk
SRS IS RBAA G, LSRRI
PERIBR R ( Zhao et al., 2019 ), AHF5E 3% CHy i
w5 R A R AR S K = (3
e 2)o {H eI T 2R Gyl ad e R 2 U E P BT
Pk m 3 CHy AL (EWAE, 2013), fif
AL A REE RS TR, G ShAER, A AT
HE CH, 9205 ( Borken et al., 2006 ), {H2Z%(H
Bt A A TR R, B o S A B ) SR
T EE H AR EVE R ( Fang et al., 2010; RPHISE4S,
2012 ), 4 Steinkamp et al. (2001 ) W55, 70
—10 CHYREEVEHIN, IRAEEX 48 CH, SAfbii
FISZIM B i 2 . Castro et al. (1995 ) WFasth &30,
HHEREAE-5—10 CYRINE 1 CHy AL E
BEHINZE, WE 10—20 CYuEN, HHOREXT
CH4 LA 52, W5 eiE 7 3 CH Alft
TEAE R E IR 3 5 om IR RECH 12.35 CH ),
AT FE IR 12.35 CHF, CHy il bl iR F+
BN, S22, CHa 18 2 00 Bifi 25 15 R T v S i)
ks (B 4 ), X 0T RERE A IR B AR, +-35
YIS, R T = W 2 B E i
xS (BRRSE, 2011), fEit CHy %Afk; ik
AR Bt A U0 B PR BV 25 P AR AR E ], 22
M T CH. S8 LA RSy, FragibfbRe AR,
3 CH MR IA B, (15 CH. AL AU
TEPERE NGNS, TREERNIEES (T 4ER%, 2003 ),
+3E 5 em HE 12.35 CHEIRANZFHBEE S5 H b
AL PERR I, EA ] RE R At & S bR
PR S e E AL AR LR T AT, X TEAR
KFEJE 3207 CHy i ( Hussain et al., 2019;
Feng et al., 2020; Zhou et al., 2021a; X H%%, 2008;
PRHEEESE, 20135 fa#ihas, 2019). Brlh, 38R
R 3 o A R e il A T R ) 3 CHL 3 AR
1k, W BEf A X TR i oy A7 e 2 B, 7
AW, RT3 5 om IR AP BEE AL E TG PE
i L FEE B T SRR CH, S b, R (S )
PERFAR, CHy 18 -l 2 Ji b

TSR R AR Oy A CHy 3 775 i rh
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Table 4 Comparison of CHs flux in forest soil in different climate zone in China
o A - L TH mER TeeER mE bms L OF
Sty Hbp A G ko L . AHUE Sk
Climat - Vegetation ¢ Coordinat Altitaded IREE  Precipitation/ CH, flux/  Temperature/ 7K i SOM/ Ref
1mmate zone ace egetation type oordinate 1tude/m MAT/OC mm (pg'miz'hfl) OC CSW/% " ererence
(gkg™)
s XA - T kT
. . 28°23'N, 113°19'E  55-350  17.1 1413-1559  —4.14 HoRRE — ’
KibE s AR FHE 2016
18| = e S -36.79+ " BHACE
. o 31°18'N, 110°28'E 1670 106 1306-1722 I — — ’
phifee TRACH 13.99 HRRE 2016b
WG BNE . 10.6- -59.85— . i
g N WEHTEREABR  27°00N, 107°02'E 1130 926-1419 BRE G — ’
Subtropical  HFHE: ENTRALAM ’ 15.3 -206.14 LA ’ 2013
FHRE ey 23°09-23°11N . TRt s
; MR A2 > 10003 209 1956  —44.60+5.79 Rz — — ’
AL F AR 112°30'-112°33'E LA 2005
THE 24°32'N, 2400 —134.56
= R 113 1817 Cow — W%
WL TR 101°01'E 2600 0.95 AT
. i 21°55'N, 101°15'E 580 ~200.087 Cow —
PAEEES) PR 217 1557 ’ MG Zhou et al.,
PORURAN  BRFRAR  21°56'N, 101°16'E 720 ’ —110+£0.18  +XHEREE Cow p *E 2021a
T PR L) 3t AR -26.39+
Pt — — —
Tropical JR AR 0.196 8
P WA BB 18°23-18°52'N, . 1.8 1990 -21.08+ . c _ HUTEE,
PN AR 108°36'-109°05'E ’ 0.2026 w 2017
Hatf LR AR ~26.07+ - c -
P YA 0.1613 v
AT . X 54%
LI 45°24'N, 127°40E 400 2.8 770 ~17.2+4.6 B ’
gLy AT LR 2010
- ESLLE 400 2.8 770 -315+45 TR
{m iy a
¥aN N Y e t;-g,k ,
Temperate i}E ;jj FIMRASHK  40°00-40°02'N 600 66 ¥ Zij
ILARBRAR 115°26'-115°30'E — — 600 -67 — — —
i bk 600 79 — — _
T Co TR HIEEKI, “— FoRICHUE
Csw and “— represent soil water content and no data in the table, respectively

(R HIGH 2R LR e S AR B R = R e B O T 4 (XS
WSS, 2012 ), FRAK I, CH, il & 2 = H
e AR P A HE CH AR e S8 AL B SR A CHL SRR
(Benderetal., 1995), 3 H ke B XF 7K A oz
A CH4 il 85 I EKEMRR AN, Wi
T IR (BHIASE, 2011) FIRGIA MR (F
REAF, 2017) M EHEEKE S 13 CHy B AR IR
A FR, o L ] AR R T R TR S e DU R B
A ( ERREE, 2017 ), TEARWIFH, Y4+
HEEK AR, 3 CH, i i, B3R K
RN, £ CH, (E SR IRAL (K 3), HHEEK
] LUERE CHa WOREIY 90.36%, i REFVHT 1L
M) VR R X CHy 3 i B R R s 76%
(P<0.01) ( ZER1E%E, 2022), PRI 2211 s
PRI E KRR CH, WGE £ SR . TR ] RE
A, () FEEESKECH, CHa M O, BAE ST L,
F e S AL BTG i, R 2 AR iR CH, AR HoA
FIF CHs 980 ( Whalen etal., 1990 ), Rfif5 135

KBS, K CHa Al Oy 0] H3h Bz B, B
Yot EAL TR TR, 398 CH, (R IGH R 2 AR
( Fang et al., 2010; Subke et al., 2018 ; Hussain et al.,
2019; BKHEEEAE, 2013; 464, 2015), Xthn]
DS R 3 2 L LY R B 2 ) A 9 CHL Gl e IR
JE AR 3 Sk R T Z v TR & A
IKEEMZE, XS5 ARNFIE I A 5 SR RE AR 1
B CHy B ahs—8 (K’ 1, 2, £1), &
5T 5 W HGHT B S AR (XE4E, 2008 ), il
PO AR (B4, 2016 ), SibL T AR
TRASMRANZE KR SR AR (BEYTIR4AE, 2006 ) HIBF
L2 FRHT XA P OBURR N B 251 TR ARORT
BIEHK (Zhou et al., 2021a; =EF, 2006) A+
8 CH WSR2 B0 ARl I 2 A fb A, BT
R TWZ, (2) RIS WA AE R A IZ X I 44
HHEREYAE 20 CUUR, HIFRAEIHAEY ISR
IREELL I (Fangetal., 20105 T 4EH%%, 2003; X
WISESE, 2012 ), 44 H3E & /K E(CV=19.59% )
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AR/ T HIERE (CV=30.93% ), Hfd7EfRiRs
T CHa A= 5 8L UE Y M 25 5 52 3|
HHESOKEMET . (3) EFETER L, TF4%
oK (CV=1823% ) B % & & T W &=
(CV=12.00% ), H-3+3E&KEHAL, S H)k
It CHa 3l = AR, L HEE T2 2
—4 H (K 2b), +3 CHy BRI biREDS +
BEEK S AETE— BN sh A8 bR (B 1, Bl 2b),
ARSI T 2% 185 /K 0 4498 CH 8 5 (1) R
RE T (T2, 7=86.11%; Mz, *=57.19% ),
AT E, S KE R Z X 41 CH,
WENESHET, TEZEESKENHERED
2, BEE TGRS, 458 CHy MR,

SN CH, 38 1 1 32 2 R TR TR ol - 3 5 ko
(£ 4), (RIS KEXT T CH, M w5 H
TR (XEEE, 2008 ), XBPEAWFITIEH, X
AT BE -5 A B 7T A5 0 77 e T 5 ST TR R 2 4 T BR
PR 225245 (Curry, 2007 ), ¥FFZHiH,
AW TE (K1, £1) 135 em REIKTE
HIRE (1235 °C), BEE TR E TR I Wi
RSB, WheR b ETGrER T, B R3Sk
A MTREMY BOmER, T3 CHy 5
(—0.17£0.06) mg-m *h™! & F W ZF (-0.10+0.03)
mgm >h™', HTZFEHLES/KE (86.11%) X CHa
AR R E R (P<0.001) o Btk, 7]
DIHEWTAL IR -8 5 KA FI T CHy Sk, IFREE
TS IKERB I CH, 8 &8> (Fang et al.,
2010), WK 1+ 3, 4 A CH LK. X FRZESk
P, WZEM IS /KR (37.66%+2.28%) mT T2
(28.42%+5.18%), M 7 TIEE/K SRS 7—9 A1
CHs i &= & -0.07 mgm>h!', & FF¥H
(—0.13x0.05) mg-m >h' o 22U A 3 - e
(18.17 C) ®mFBUEIRE (1235 C), HHEHAfk
AESIRFAR, T Sk S R3S T CHy F1 02 A
KAy T AL 5 ( Castro er al., 1995 ),
I/ 4 e BB AL R R RN (A A,
2019), WZERFEIRAKRZAATF CHs B4R
1k, IR T CHy i, 2R 35K
X0 4% CH. 38 & AR BERA R (57.19% ) , A4
b EE A, X I CHy i B EE
FRIRLIE R o S o

438 CH, HERCRI R 38R A= Yy BR (b 2710
W EE R, eSS R R v A
BLIHAL . FEARRRRAKAE R B =, 4D
FRY 11 CH 38 F0 XSS AR A R K #R Ok 1
AR, FER20 CHa XHZ AR A 25 R G I 1Y
oM, PRI, Bl R TR A A K AR,

R G FRAR 18 CHL 3l i At ande], 475
5B NN S ORI T S 2T . AR
AW AR L 3 2R R AR CHL i
WA BN T RAEZARM A S RGN L
s, (AFE G R R SREREORIE—2
WK . AFERKIAIASE T 5% CHy RYSEAL S
AR, PR A 5 T e
LT By i bR 98 CHL i A28 Tl s
fiE . CHy A7 5 AU B E PILRI AR SRS AL Y
RS

4 it

ZE LTRSSk AR N
CH; L, 4N (—11.79£0.001) kg-hm 2a™!,
TE 20 AFEFERE [, H AR R A Y %5k
MAERRFEEFEESRGA 110 10.60%, HH
MEFWEI T 2R ESREWIRICHE S . TR
CH, W ISGHE i T ZE, 3 Kz s X +
e CHy i - EH . T2 135 K E MK
FHIE M L4 5 em IR ILFEER T, T2&09 CH,
R TS, T2 EEEKE CHy IRRR
T, REMEHR N MR EK
TN T BIEA A 15 5 om R L1 CH,y
WG A . IS K E T IS RS
138 CH, 30 (07280 FN CH, T Y5, 36T 2 e
XPZIRMAE S R G RE ST I TR

Hift: RATEHNEFRRFLIRFRRESRA
Hrsh (EARRE sE) AR 8
FARMRFLEZHEE., 2T U RANY
R AE . REET L+ R ADE R #1454
HmELnfib XRERLRT LT B R
o B B I RN B A A I A SRR S 4
TR AT B R B R B B O A A
A8 49 [ 89 Palingamoorthy Gnanamoorthy 18 -4 3f 3 ~C
HMEHATBE
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Abstract: Methane (CHa), one of the important greenhouse gases, has significant effects on global climate change. Subtropical forest
soil plays an important role in CHa sink, which, however, are still uncertain by models due to few in situ observation in the
subtropical zone. Field based investigations of CHa flux and its contribution to the carbon sink capacity of forest ecosystem are
needed. In this study, we collected the one-year experimental data of CHa flux in Ailao Mountain subtropical evergreen broad-leaved
forest by continuous automatic flux chambers systems. The regulating factors including air temperature (%), surface temperature (),
soil temperature at 5 cm depth (#s), precipitation (P) and soil water content (Csw) were analyzed. The results showed that (1) the
subtropical forest soil acted as the sink of CHs. The annual CHs uptake were (—11.794£0.001) kg-hm2-a! in the subtropical evergreen
broad—leaved forest of Ailao Mountain. The seasonal dynamic with the soil CHs flux in dry season (—0.17+0.06) mg'm2h™! was
significantly stronger than that in rainy season (—0.10+0.03) mg-m %>h™' (P<0.05). (2) There were significant correlations between
soil CH4 flux and surface temperature (+2=0.212 5, P<0.001), and between soil temperature at 5 cm (7?=0.194 8, P<0.001) and air
temperature (2=0.098 3, P<0.001). Soil CH4 flux was correlated with soil temperature at 5 cm positively when the temperature was
at or below 12.35 “C and negatively when it was above 12.35 ‘C. (3) The relationship between CH4 flux and soil water content showed
statistical significance, which explained the correlation of soil CHa 90.36% (P<0.001). The fitting results of single and two factors
relationship models showed that soil water content was the dominant factor affecting soil CHs flux absorption in the subtropical
evergreen broad-leaved forest in Ailao Mountain. (4) The global warming potential of soil CHs flux for 20 years (990.15 CO2) and
100 years (330.05 CO2) was 2.2% and 0.7% of soil CO2 and 10.6% and 3.5% of net ecosystem exchange (NEE), respectively.
Therefore, soil water content can be used to predict the change of soil CHs flux and the intensity of ecosystem CHs sink of
subtropical evergreen broad—leaved forest in Ailao Mountain.

Keywords: subtropical forest; CHa flux; soil water content; temperature sensitivity (Q10); global warming potential



