2008 12 19 12

Chinese Journal of Applied Ecology Dec.2008 19 12 2605-2610

* ok

*
410004
CO, Co,
: CO,
33.74 t+ hm >+ a”' Co, CH, CO, 12.26 t- hm -
a™! C0O,21.48 t- hm’
C0O,8.54 t- hm™>- a”' CO,5.88 t- hm™?: a”' CH, 0. 19 t
« hm™? a™ 2.33t hm™’ 1.74 t
hm CH, 0.59 t- hm~’
CH, Co, C0,9.78 t+ hm™>- a™' 1.24 t-
hm ™2 a”'
CH, CO,
CO, CH,
1001-9332 2008 12-2605-06 Q148 A

CO, exchanges between mangrove- and shoal wetland ecosystems and atmosphere in Guang-
zhou. KANG Wen-xing ZHAO Zhong-hui TIAN Da-lun HE Jie-nan DENG Xiang-wen Cen-
tral South University of Forestry and Technology Changsha 410004 China . -Chin. J. Appl. Ecol.
2008 19 12 2605-2610.

Abstract Based on the investigation of biomass and the measurement of CO, and CH, fluxes the
CO, exchanges between mangrove- and shoal wetland ecosystems and atmosphere in Guangzhou were
studied and the CO, absorption capability of the wetlands vegetation net productivity as well as the
carbon sink function of the wetlands under different waterlogged conditions perennial intermittent
and no water-logging was analyzed. As for mangrove wetland ecosystem its vegetation net produc-
tivity absorbed 33.74 t- hm - a~' of CO, and soil emitted 12.26 t- hm >- a~' of CO, inclu-
ding the greenhouse effect amount of CH, converted into that of CO,  illustrating that mangrove
wetland had a 21.48 t- hm - a™' net absorption of CO, being a strong carbon sink. For shoal
wetland ecosystem its vegetation net productivity absorbed 8.54 t- hm *- a~' of CO, and soil
emitted 5. 88 t- hm >+ a™' of CO, and 0. 19 t- hm™*- a~' of CH,. If converting into carbon the
wetland absorbed 2.33 t C- hm ™+ a™' and soil emitted 1.74 t C- hm > a”' including the
carbon in CH, illustrating that shoal wetland fixed 0. 59 t C- hm™>- a~' being a weak carbon
sink. If the greenhouse effect amount of CH, was converted into that of CO, the soil emitted 9. 78
t- hm™>- a~' of CO, which was 1.24 t- hm - a~' more than the absorption. As a result shoal
wetland was a weak carbon source. Between the two test greenhouse gases CH, was the main one
emitted under perennial water-logging while CO, was that under no water-logging. Moreover the
wetland under perennial water-logging had the strongest carbon sink function while that under no
water-logging was in adverse.

Key words wetland ecosystem mangrove CO, CH, carbon sink function.
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Tab.1 Absorbed carbon amount of net productivity from shoal and mangrove wetland
o,
Type Area Net productivity Carbon content Absorbed carbon Absorbed amount To convert to
hm? t- hm2- a~! mg g! amount of of carbon CO, amount
net productivity toa! t a!
t- hm2- a!
Mangrove 26 20. 01 460 9.20 239.20 877. 14
Shoal 1024 4.85 480 2.33 2385.92 8749. 17
2 CH, CO,
Tab.2 CH, and CO, emission amount from soil of shoal and mangrove wetland
CH, O, CH, CH, o, o,
Type Status Areza Discharge rate Discharge rate  Discharge flux of ~ Discharge total amount Discharge flux of CO, Discharge total amount
hm of CH, of CO, CH, t- hm™2 a”! of CHy t- a™! t- hm~2- a-! of CO, t- a™!
mg- m’2 mg: m’2 N . .
L an! . a) CH, C CH, C Co, C CO, C
A 2.6 119. 00 218 0.43 0.33 1.13 0.85 0.78 0.21 2.05 0.55
Mangrove B 13.0 88. 20 1656 0. 37 0.28 4. 81 3.61 6. 04 1.61 78.58  20.96
C 10. 4 8.79 2838 0.03 0.03 0.33 0.25 10. 29 2.80 107.05  29.18
A 51.2 99. 00 180 0.36 0.27 18. 50 13. 88 0. 66 0.18 33. 64 9.17
Shoal B 665. 6 67. 80 1380 0.25 0.19 164.72 123.54 5.04 1.37  3352.63 914.27
C 307.2 6.24 2350 0.02 0.02 7.00 5.25 8.58 2.34  2635.01 718.57

A Perennial water-logging B Intermittent water-logging C No water-logging.
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Tab.3 Exchange of C element between shoal and mangrove wetland system and atmosphere t- hm™>. a™'
C co, ¢ CH, C C C
Type Area C fixation of net C element flux from C element flux C discharge Net C fixation
hm? productivity CO, discharge from CH, discharge amount
Mangrove 26 9.20 1. 96 0.17 2.13 7.07
Shoal 1024 2.33 1. 60 0.14 1.74 0.59
4
Tab.4 System of shoal and mangrove wetland contribute to effect of greenhouse t- hm™>. a™'
Co, CcH, CH, o, o, o,
Type Area €O, CO, CH, €O, Net absorbed Net discharge
hm? CO, absorbed discharge discharge Convert Total CO, CO, amount CO, amount
amount of flux flux greenhuus@ contribute to
net productivity amount of greenhouse
CH, into CO, effect
Mangrove 26 33.74 7.22 0.24 5.04 12.26 21.48
Shoal 1024 8.54 5.88 0.19 3.90 9.78 1.24
0.54 t- hm™. a”' 12.26 t- hm 2. a”' CH,
CH, Co,
8.66 t- hm™: a 1.89 t €O, 21.48 t- hm™>- a”'
-2 -1 -2
hm ™" a 7.31 t+ hm™"- Co, )
-1 -2 -1
a 283t hm ™ a €O, 8.54 t-
-2 -1
6.37 t hm™"- a". hm 2 a”! CO, 9.78 t-
hm - a™' CH, CO,
1.18 1.34 CH,
co, 21 CO,1.24 t- hm2 a'
Co, CH, Co, co, CH,
-1
318.72 t. CO, 877.14 t- a 233t hm2 a'
-1
CO, 558.42 1 a L4t hm-?e a! CH,
CO, 21.48t hm™- a”' 4 0.59 t.
hm™?- a”'
2 385.92 t-
a”! 1784.67 t- a™!
CH 601.25t- a”'
4 CH, CO,
0.59 t
-2 -1
hm o a 3 C02 CH4
CH, co, 21 Co,
3994.62 ¢t a”' CO, 6 021. 08 t-
a 2 Co,
a™! C0,10 015.9 t
CO, 1 266.73 t 5
CO, 1.24 t- hm™>- a”'
CH, Co,
3

C0,33.74 t- hm™’-
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