25 12 Vol 25No 12
2005 12 ACTA ECOLOGICA SN ICA Dec , 2005

( , 100085)

80% O: (oF ;

’ ’ 1 ’ ’

: 1000-0933(2005) 12-3375-08 1 X171 ‘A

Effects of vascular plants on methane an issions fran natural wetlands
DUAN XiaoNan, WANG X iao-Ke* , OUYANG Zhi-Yun (Key L aboratory d Systens Ecology, Research Center for Eco-
Environmental Sciences, ChineseA cadeany o Sciences, B eijing 100085, China). A cta Ecologica Sinica, 2005, 25(12): 3375 3382
Abstract: The presence of vascular plantsw as recently recognized asone of the key factors controlling m ethane enissions from
natural w etlands because it affects all the processes coupled to production, oxidation, and trangort of methane Thispaper is
a literature summary and study on the progression of research concerning the effects of vascular plants on methane enissions
from natural w etlands

Carbon fixed by photosynthesis can be allocated below ground and supplied as decomposable carbon to the 0il/sediment
through root exudation and plant litter for CHs-producing bacteria (methanogen). So, the intensity of photosynthesis rate and
root density, egecially in the presence of the finest roots and root hairs, have mportant effectson methane production

Rhizogphere, roots, and rhizomes of eamergent aquatic macrephytes are habitats for CHas-oxidizing bacteria
(methanotrophs). V ascular plants trangport atmogphetric Oz to the rhizophere for methanotrophs, where rhizogheric
oxidation accounts for about 80% of the total methane oxidation, w hich, during the grow ing stage, isamuch more mportant
process for the consumption of CH4 than il surface oxidation The oxidation of methanemay be influenced by envirormental
factors such as light intensity, nitrogen available, etc

M ethane trangort through vascular plants is frequently mentioned asone of themajor pathw aysfor sil-atmoghere CH4
fluxes inwetlands Trangort through plants typically acoounts for 50 90% of the total methane flux from sediment to the
atmogphere, and the magnitude of the ocontribution is controlled by ecies pecific differences D ifferent trangort
mechanisn s, such asdiffusion and convective trangort, are deployed in different gpecies, w hich lead to variationsof trangort
efficiency. The role of stomatal control of ventilation on methane trangort is a controversy issue discussed in thispaper.

M ethane enissions from w etlands are highly variable, both temporally and atially. V ascular plants, are an mportant
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factor, mediating seasonal methane variationsfrom naturalw etlands D ifferent trangport mechanisn sof vascular plants lead to
various diurnal trends of methane Spatial variations in methane emission can also be connectedw ith characteristicsof vascular
plants, such asNEE (N et Ecosystan Exchange). Thus some researchers regard vegetation as an important indicator of gatial
variations, and that it haspredictive value for CHs emissionsat a large scale How ever, to getmore accurate evaluation, abiotic
factors should be considered

Key words vascular plant, methane natural w etland; production; oxidation; transgort
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