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Methane fluxes and the effective factors of four forests in
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Abstract: Seasonal dynamics of CH, flux and its controlling factors for four representative forests were examined with a static closed
chamber-gas chromatograph technique in Mangshan, Hunan province. These forests were evergreen broad-leaved forest, deciduous
broad-leaved mixed forest, theropencedrymion and montone low brsh. The results showed that all forest was sink of CH, during the
growing season. The CH, flux decreased in order of the broad-leaved forest (-10.290 9+9.900 5 pg'm”h") > montone low brsh (-14.175 8
+11.559 0 pg'm™h™") > broad-leaved mixed forest (-17.115 5+11.074 8 ug-m”h™") > theropencedrymion (-23.700 2+10.484 7
pg-m~h™). Except for theropencedrymion, soil moisture content could not affect CH, flux. Soil temperature could significantly
affect CH, flux. However, the responses of CH, flux to soil nutrient differed among the forests. The CH, flux for the montone low brsh
were positively correlated to soil total nitrogen and phosphorus, The CH, flux for the evergreen broad-leaved forest were negatively
correlated to soil organic, but positively correlated to soil total nitrogen. As for the other forests, the CH, flux were significantly related
to total nitrogen. Thus, soil temperature and total nitrogen were the main factors to affect the CH, flux for four forests in Nanling area.
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Fig.3 Relationship between soil CH, flux and soil temperature in four forest types

332 Wil SRR R R

T SAT HUBR AE 8 e A R AT A R
LERAEYIER AR, HEERRAREE L
S A N E R, AT W CH, e ™.

BN 0 8 CH, AL RAMREE NI, £
AR A A E 0% N IR E AL CH, RATR5E 1
MBE R PN BHEAE K. B, Y
WA EET TR —, X b A A



37 4% R N 109
25 ~ - 30
20
- 0 =
P %% %
2 2%5 0§
H _ 2
|
% 30

# -l

LB AR P
I R A R
weeedhees BERATRSCHR R b i

BRRRA H R A A A R
e ||| 1SR 2
— O—  [EME MR b

ﬂ &

R R
- O = HEEM AR b i

4 4TMELTIR CH, BESDIRREFTUIS

Fig.4 Seasonal dynamics of CH, flux and soil temperature in four forest types

20F 7

IR 1%

# =)

IR 5k
W (R SR KR
seeedese BFRRTRACHRH it i

A

|
=
CH, i /(ug-m>h)

{
%%

Fk 4

R A AN KE RIS kR
B LR eiE B
= O RIS b

= O = ‘WLRIE AR i

5 AFMELIE CH, BESTRSKEFEUINT

Fig.5 Dynamic changes of CH, flux and soil moisture content in four forest types

U R TR A R GO (R SR . FE X 4 Fobk 2R
CH, BES5 AN, 1#EE NS PR
ST (WK 3) 1, 4 FibkAd CH, &5 3%
AN BRI, HA B [ TR A MR SRR 2 2
W 4RRE AR CH, @5 HIEE N C B3 ik,
HAR3MMHME LA CHREARE: 1L
Bk E TIEA P BE MR, HR3IMHREE L
4 P AHRIEA B3

4 T
F 48 CH, i HE ORI S — A3 5 2% 1 2
Wk R, HERWN TR 2. AR e,

®3 AMMETIRCHBESTIRANC. TIREN, IR
E: 0B
Table 3 Relationship between soil CH, flux and soil organic
C, soil total N and soil P in four forest types

THER T LIEAR AR EFRNRASAR B HR A A
TIEHHLC -0.047 -0.428%* -0.292 0313

TN 0.451%x* 0.430%* 0.677+* 0.625%*

s P 0.337* -1.170 -0.056 -0.076

CH, & 3 2l Py 5w BV R e 1, ke
20 B 7 A R IBOR e BLR e AL R AL e
MR EARR], S AR AR AR L T e
fig " R 3 v ) R R VR A TE o
IR, R 88 v 35 R 1 0 Jo St PP S



110 sk o, SF. WIRAZRLL 4 FRAARRY R e R R R 1

59

— fi& & M X N CH,COO-+H,0 — CH,+HCO;-,
DL ISk 95 F FR B o SR IR 70%% . CH, Ak
() A — % & F ¢ (CH,) — F % (CH,OH) — HH i
(HCHO) — H g (HCOOH) — & L% (CO,), 4
CH, #i 5 L R CO, BB R Kk sy ), 76+
A A CH, B I 2 B 43 (1) CH,-C BB e
YA R E T EE CO,PY

4 FhAR RIS N KA CH, I, R4 R TR
RN 4 FlAR AL R CH, WU fE 77 B o (R PR TR
4 PRI CH, WSO AR BE J1 s B I VR 28 bk >
fi] VR AZ AR > Ll s R AR > Sk AR . X S AR
WFFR I EE 18— 3 P, 5 4 i - BRORT i) 1 YR A8 PR e
CH, 8 Bt K T4 FVRAS AR, B IR A #h b
Jot SE AL B BRI 2 T R R X — IR ) R
DA B9, 4 PR AR 30 2 B — 2 1 2 A A A,
AP RIHCRES, . B, K=FBHEIA
A PRI RSOIR A 5 1 M55 270 (R 7 4 T — 58

4 FliARTY CH, B &5 T35 B 2 03 UM 5K,
X5 AR E R —E R R, FAZHH
P E AL IR B AR, I B AR ) R
JEE 0 4 W K b 2 i R e SR TR R SRR BT

s B KN SRS E . B EE CH,
WEAUALR, BEEEHHEELESKER,
IR AT RE A RN 24 KA CH, A O, 3 Hisk N 5 135
CH, H1 O, V8 #E 1 18 2 AH [=] iy 1) -+ 38 38 B2 7k 2 CH,
AN BERE. JHES T REREN, BT
CH, AL MELL SR O,, A8 W SR I A 4k 41 1
A ERED SR L E SR 0, (151
HErp CH, A4k W B SR RE PERR AR ™Y, HIEE L
FR Gt R RE A P T %

PR SR A TR )95 P o 2 SR A P PR ) 2
ot S8 AL 1 A4 CHL 1 B 1 — Ml i CH, B K
A R3O g B, BT DA e K e
CH, il & iR K. AR, FRERER
AEMRAN A 3 FhARTR 5 -3 5 KR I R REIAR K,
AJ B PR A AR LE SR o AR RRE HR O AN
A, fESAMHPEIRS L . B e s,
B R B AE S PRI, BRI T CH, AL
R R AR, 3 CH, WA R b g S
o B A BB EE - ERE, HT KRR
CH, 1 O, [ -3 rh B2 B, B e S8 S VR TT
SRR CY, e CH, W B - 3 i i
Fefk. 4 FAkAUpy L3 CH, B RS L4 R % F
I, X5 R I8 3 N P B e S AL B AT
WCRE A 45 R — 50 PP AR 2 2 -3 CH,
I R B, AN R R A S 2 b 5 R A IR I

VAR NEIRERSS -2 TR st =R AN - irS

AR 1 a, BB, Jox K
FRT N 150 2 1] RUBE_E ARk CHL, W A= 22 LR
EBENHIE R ARG5S & AR, 1+ CH, &
HEmaH C. LIESPRAREMH, FH
JEUEA T BERERE )L AT AR 1300 m BLEILX,
AMEEA, BAWENENER KEAFNEH
R R T EYAEREY, SELERY
BA W 2R W AR CH B S A5 xS L
ATHLEL M BL R BIE FE & A i A7 O VR A, 2 T
DR = 250 AR S CH, V98 BE R BR Atk i T
AFIARMER AFEMIX . SRR ZES, &
FEON KR ARSI Bt A 9 . AR 53R
TR FE 1R] (928 HAE FI 6 CH, il & B35 5, wf L
A i CH, M E KX P Z R IR, X
TAFRRE R CH, R AR B A f5 2t — IR
Wt

5 4 i

(1) 4 FhgRRBA 43 CH, BEHRNE —%
A KRBT ahET, BAFTEEEEER (P<
0.01) , SRIFRIN CH, WL,

(2) 4 FpARAY L3 CH, @RS HIEEE 2B
FHMK (P <0.01) , VRS RS KR
BEAMIL (P <0.01) , EIHAD 3 Rk 5135
EY €SS VNTE N

(3) F e iE &0) T 18R 2 1R B2 HH B3 5«
LB AR el S5 I A . 2R R EM
K (P<0.0D) ; FHefErt R om s S LIEa L
ERENMX (P<001) , 5HELREFHLE
K (P <0.01) , HAth 2 BRI I F e 535
H5&REREEMHE (P<001) , HELERY
M2 L M X 4 Fh AR B B e il B 1) R LR K

EE P e

[1]  Knittel K, Boetius A. Anaerobic oxidation of methane: progress
with an unknown process[J]. Annual Review of Microbiology,
2009, 63(1): 311.

[2] Solomon S D, Qin D, Manning M, et al. Climate Change 2007:
The Physical Science Basis. Working Group I Contribution to the
Fourth Assessment Report of the IPCC[J]. 2007, (2): 1-21.

[3] Solomon S, Qin D, Manning M, et al. Climate change 2007:
Synthesis Report. Contribution of Working Group I, II and III to
the Fourth Assessment Report of the Intergovernmental Panel on
Climate Change. Summary for Policymakers[C]//Contribution

of Working Group I to the Fourth Assesment Report of the



37 %

A A S AN ¢ 111

(4]

[3]

(6]

(7]

(8]

9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

Intergovernmental Panel on Climate Change, Climate Change
2007: The Physical Science Basis, 2007: 159-254.

Spahni R, Jouzel J. Atmospheric methane and nitrous oxide of
the late Pleistocene from Antarctic ice cores[J]. Science, 2005,
310(5752): 1317-1321.

WREEWE |, ZRBRTT , ATOGEE , 45 L R S AR S S s
FIWE LR [7]. RS 2
Fowler D, Pilegaard K, Sutton M A, ef al. Atmospheric

FEZEBE 2R, 2006, 21(1):123-127.

composition change: Ecosystems—Atmosphere interactions[J].
Atmospheric Environment, 2009, 43(33): 5193-5267.

Yang L B, Xin-Yan L I, Yan W J, et al. CH, Concentrations and
Emissions from Three Rivers in the Chaohu Lake Watershed
in Southeast China[J]. Journal of Integrative Agriculture, 2012,
11(4): 665-673.

-/ S N [N RO o 11 RO =D N g i R
ARl R SR T O RS [J]. L AER 2011, 19(3):
412-419.

KK, FRH, FRE 5 B IERRIHHER CO,.
CH, I N,O HEszh#s [J]. FREERNF 2005, 26(4):7-12.

Mo PR, R 7, & RGN AU R HEoE
TR (7). B SIS AAAR ,2006, 12(5):726-733.
Bowden R D, Davidson E, Savage K, ef al. Chronic nitrogen
additions reduce total soil respiration and microbial respiration in
temperate forest soils at the Harvard Forest[J]. Forest Ecology &
Management, 2004, 196(1): 43-56.

Mro o, ERAT. B S SRR ASC R ()], i
T EHE 2001, 21(3): 1-4.

RUFFL , RFCIF , Wk, & . TN F b XN A Ak
+35E CH, HEBGE &£ (1], A, 2008, 32(2):431-439.
R, FE/NME, T 9, AR E CH, KIS A
b [7]. A 352441, 2005, 25(1):141-147.

Duxbury J M. The significance of agricultural sources of
greenhouse gases[J]. Nutrient Cycling in Agroecosystems, 1994,
38(2): 151-163.

Castro M S, Steudler P A, Melillo J M, et al. Factors controlling
atmospheric methane consumption by temperate forest soils[J].
Global Biogeochemical Cycles, 1995, 9(1): 1-10.

Bender M, Conrad R. Effect of CH,, concentrations and soil
conditions on the induction of CH,, oxidation activity[J]. Soil
Biology & Biochemistry, 1995, 27(12): 1517-1527.

Hutsch B W, Webster C P, Powlson D S. Long-term effects
of nitrogen fertilization on methane oxidation in soil of the

broadbalk wheat experiment[J]. Soil Biology & Biochemistry,

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

1993, 25(10):1307-1315.
M TR, BT AR
&, 2006, 25(11):1412-1417.

IR BUR [1]. A

Adamsen A P S, King G M. Methane Consumption in Temperate

and Subarctic Forest Soils: Rates, Vertical Zonation, and

Responses to Water and Nitrogen[J]. Applied & Environmental

Microbiology, 1993, 59(2): 485-490.

Sitaula B K, Bakken L R, Abrahamsen G. CH, uptake by

temperate forest soil: Effect of N input and soil acidification[J].

Soil Biology & Biochemistry, 1995, 27(7): 871-880.

Strayer R F, Tiedje J M. Kinetic parameters of the conversion

of methane precursors to methane in a hypereutrophic lake

sediment[J]. Applied & Environmental Microbiology, 1978,

36(2): 330-40.

Lelieveld J, Crutzen P J, Briihl C. Climate effects of atmospheric

methane[J]. Chemosphere, 1993, 26(1-4): 739-768.

Mancinelli R L. The Regulation of Methane Oxidation in Soil[J].

Annual Review of Microbiology, 1995, 49(1): 581-605.

T, ISR A AF R R R L CO, HL

I CH, RCRFAE [3]. )7 PEAEY , 2006, 26(2):142-147.

Verseveld H W 'V, Duine J A. Microbial growth on C, compounds [J].

1987.

BAME, £ Bk, Wi, &5 KE LA LD AR R

G R BE O B AT (0], B AR S AR, 2004, 15(10):1855-

1859.

Friedrich G, Rose T, Rissler K. Effect of temperature on

atmospheric CH, oxidation in soils[J]. Chinese Journal of

Ecology, 2003, 47(11): 1346-1350.

Mer J L, Roger P. Production, oxidation, emission and

consumption of methane by soils: A review[J]. European Journal

of Soil Biology, 2001, 37(1): 25-50.

Striegl R G. Diffusional limits to the consumption of atmospheric

methane by soils[J]. Chemosphere, 1993, 26(1): 715-720.

Fernandes S A P, Bernoux M, Cerri C C, et al. Seasonal

variation of soil chemical properties and CO,, and CH,, fluxes in

unfertilized and P-fertilized pastures in an Ultisol of the Brazilian

Amazon[J]. Geoderma, 2002, 107(3-4): 227-241.

LET EM, B, & TR AR

S [7]. B AR 243, 2003, 14(2): 305-309.

WAL, KT, L M, R RMIER CH, 71 N,0
ERFZWR Z M (1], TR AL RHCOR 2244, 2016, 36(4):

56-63.

[ ASCGhe: HaRF5 ]



