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3 1 CH,4 2013 9
0~5 5~10 10~20 20~30cm
25 m 3 4°C
JE 1.2.2 CH,
53% 80% 82% (4] CH, 10 g
03 19 235m 460.23 150 ml 2501
4237 3786.43 g/m’
704
15 ~ 20 min
N 30°22'30"N 3 ~ 5 min 3
25°C
6 3
130°18'0"N 1 ml
1.2.3 CH,4
. . Agilent 6820
121°3'30"E 121°10'0"E FID N, 30 ml/min H,
1 PR XRAE 30 ml/min 400 ml/min
Fig. 1 Location of the study area
200°C 55C
1.2 CH, FID
1.2.1 - Agilent 7890 80/100  porapakQ
CH, ( 2m N, 40 ml/min
1 m ) 5 mm H, 40 ml/min
0.5 05 Im 400 ml/min 55C 250C
pH pH
1/2 5:1 [15]
( 0.5L ) 1
05 05 02m 12.4 CH, [16]
15 cm 3 1 cm _ﬂﬁ 273 o
VvV dt 273+T
3 em 2 cm F  CH, (mg/(m*h)) M  CH,
(g V 1 mol CH,4 (L)
30 min % CH, H
1 10 min (m) T (C)
1 30 min 4 5cm CH, (71
10 em pdeVy MW T, o
10 cm dt We MV (T, +T)
0~ 30 cm 3 de
P CH,4 (ng/(eC )d) 7
10 cm CH,4 (mg/(g-d))
0~30cm
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Table 1  Soil basic physical and chemical properties in Hangzhou Bay wetland
(cm) pH (mS/cm) (g/kg) (g/kg) (g/kg)
BM 0~10 8.89+0.10a 1.70 £0.38 a 483.0+134a 6.52+1.03b 0.53 £0.06 b
10 ~20 9.01£0.13a 133+042a 479.2+5.44a 6.44 +1.42 ab 0.49 +0.07 b
20~ 30 8.96+0.10a 133£0.18a 490.5+7.75a 6.44 +1.35 ab 0.52+0.10 b
SM 0~10 8.77 +0.09 ab 1.97+0.45a 407.5+ 6442 5.97+0.78 b 0.51£0.07 b
10 ~20 8.89+0.09a 1.61£0.45a 376.3+30.0a 5.79 +1.04 ab 0.47£0.09 b
20 ~ 30 8.89+0.11 ab 151+042a 386.0+21.1b 5.22+0.87b 0.46 +0.08 b
PA 0~10 8.87+0.19a 1.61£0.59a 388.1+32.5a 5.89+0.97b 0.51£0.03 b
10 ~20 9.00+0.13a 12040342 382.6+49.9a 534+0.85b 0.48 +0.04 b
20 ~30 9.00£0.13a 1.10£028 a 380.6+38.8b 5.62 +0.97 ab 0.50 £ 0.07 b
SA 0~10 8.69 +0.08 b 1.74+0.68 a 500.0 + 65.2 a 7.95+098a 0.72+0.10 a
10 ~20 8.75+0.08 b 1354049 a 437.7+29.3 ab 6.91+1.07a 0.65+0.08a
20 ~ 30 8.77+0.07 b 135+041a 492.8+57.1a 6.94+1.182 0.65+0.09a
P<0.05
MW  CH, (g) MV 1 mol 35r o
L) T (C) Ty 30p C_PA I}
(K) = 23t A 1 §
1.3 % 20F . § b
Excel SPSS18.0 sl N N
LSD %}j 1.OF § § §\ | §
(P<0.05) Pearson % 0‘5 i a b § § § b
zo 7 ad AN N 2N LA N
EFIFEIAIN
2
2.1 CH, ( CH,
CH, 2 (P<0.05))
BM CH, “° 7?7 CH, 2 MUMIEIRM CH, HIMUBEMETTWL
0209~ 0075 mg/(*h) 0,068 mg/(m“h) T Hanghon Bay wettand
CH, 4 6 SM CH,4
CH, 0.039 ~ 0.663 mg/(m>h) CH,4 (P<0.05)
0.218 mg/(m*h) CH, 4 7 22 CH,4
CH, > > 3 CH,4
PA CH, CH,4 3 BM 10 ~20 cm CH,
0.286 ~ 1.658 mg/(m*h) 0.722 mg/(m*h) CH, 0.043 pg/(g'd) 5~ 10 cm
4 7 CH, 0.015 pg/(g-d) 0.030 pg/(g:d) 10 ~20 cm
> > SA CH, CH,4 0~5cm
CH, 0.444 ~ 2.831 mg/(m*h) 20 ~ 30 cm CH, 5~
1.589 mg/(m*h) CH,4 10 cm CH,4 SM PA
CH,4 4 7 CH,4 CH,4 0~5cm
> > 0.039 0.083 pg/(g-d)
CH,4 SA >PA 5~10cm 0.018 0.019 pg/(g-d)
>SM >BM 4 CH,4 0.027 0.042 pg/(g:d) SM 0~5cm
(P<0.05) 4 6 4 10 ~20 cm 5~10cm 20~30cm CH,
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010" 0~5 cm 0.050 pg/(gd) 5~10cm 10 ~20 cm
7 5~10 cm SA
0.08 L [—110~20cm
~ ' B 20~30 cm 0~5cm CH,4
5 2
 0.06 ibab
= CH, SA >PA >BM
*Q 0.04 é ) >SM BM SM
N 2 PA SA (P<0.05)
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© 002 1 SM PA SA
1
K CH
k 4
K
0.00 SA BM CH,4
( CH,4 2.3 CH4
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3 MMERMAEEHLRE TR LTIE CH, mEE A
Fig. 3 CH,4 production potentials of soil under different vegetation 2 pH CH,4
types in Hangzhou Bay wetland (P<0 05)
PA  CH, (P<0.05)
CH, SA (P<0.01) CH,
CH,4 0~ 5 10 cm CH,
Sem  20~30cm 0.060 0.040 pg/(g-d)
%*2 CHHHBE SRR FHBXXR
Table 2 Correlations between CH, emission flux and environment factors
CH, pH 5cm 10 cm
CH,4 1
pH —0.454% 1
0.348 -0.551* 1
0.177 —-0.190 0.162 1
0.415* —-0.373 —-0.098 0.545%* 1
0.548%** -0.389 -0.025 0.524* 0.788%** 1
5cm 0.015 -0.320 0.348 0.054 -0.037 0.020 1
10 cm 0.043 -0.366 0.463* 0.057 -0.078 -0.061 0.956%** 1
* P<0.05 *k P<0.01
3 CH, [23-24]
3.1 CH,; >3 CH, [25]
SM PA SA CH,4 CH, CH,
[17]
[12,17-18]
CH,
CH,4 CH,4 CH, [12] CH,
CH,4 1l CH,4 - - CH,
[20] CH, [26] CH,
[21] CH, [26-27]
221 gMm PA SA CH, CH,
(231 CH,4 BM CH,4
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Study on CH4 Emission Fluxes in Hangzhou Bay Coastal Wetland

WANG Meng, WU Ming", SHAO Xue-xin, SHENG Xuan-cai

(Research Institute of Subtropical Forestry, Chinese Academy of Forestry, Wetland Ecosystem Research Station of Hangzhou Bay,
State Forestry Administration, Fuyang, Zhejiang 311400, China)

Abstract: CH, emission fluxes from communities of Scirpus mariqueter, Phragmites australis, Spartina alterniflora and
bare mudflat in Hangzhou Bay coastal wetland were monitored in situ using the static chamber-gas chromatography method from
April to September of 2013. CH,4 production potentials of the 0-30 cm soil depth from the wetlands were also measured by the
indoor anaerobic incubation method. The results indicated that there were remarkable seasonal variations of CH, emission fluxes
for all the studied wetlands during the observation period. Overall, the bare mudflat wetland was an absorption source of CH,, and
the CH4 emission flux was higher in spring than that in summer. The other wetlands were emission sources of CH,. The CHy
emission flux was higher in summer than in spring and autumn in all the wetlands with vegetation. The average CH, emission flux
was 1.589 mg/(m?>h) for the S. alterniflora wetland, 0.722 mg/(m”>h) for the P. australis wetland, 0.218 mg/(m*h) for the
S.mariqueter wetland and —0.068 mg/(m>-h) for the bare mudflat wetland. CH, emission flux was higher from the S. alterniflora
wetland than any of the other wetlands in all the months. The average CH4 production potential from 0-30 cm soil depth from all
the studied wetlands was 0.050 pg/(g-d) for the S. alterniflora wetland, 0.042 pg/(g-d) for the P. australis wetland, 0.030 pg/(g-d)
for the bare mudflat wetland and 0.027 pg/(g-d) for the S.mariqueter wetland. CHy production potential of soil from the
S.alterniflora wetland was significantly higher than those of the other wetlands among all soil layers (except for 0-5 cm layer). In
the bare mudflat wetland, the highest and lowest values of CH, production potential were found in the 10-20 cm and 5-10 c¢m soil
layers, and no obvious spatial vertical changing trend was detected in all the soil layers. Generally, the CH4 production potential
in the three wetlands with vegetation decreased with soil layer depths with the largest value in the 0—5 cm soil layer. The lowest
CH, production potential was found in the 20-30 cm soil layer for the S. alterniflora wetland, the 5-10 cm soil layer for the P
australis wetland and the S. mariqueter wetland. Soil pH, soil organic carbon and total nitrogen were the important factors
affecting the CH, emission significantly in all of the wetlands studied.

Key words: Hangzhou Bay wetland, CH4 emission flux, CH, production potential, Soil
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