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Effects of Irrigation on Biomass and Greenhouse Gas Emissions of Alpine Meadow in Northern Tibet

LIANG Yan'?, HASBAGAN Ganjurjav'?, ZHANG Wei—na'?, CAO Xu—juan'?, GAO Qing—zhu'*, WAN Yun—fan'?, LI Yu—e'%, DANJIU Luo-
bu’, XIRAO Zhuo—ma?®, BAIMA Yu-zhen®

(1.Institute of Environment and Sustainable Development in Agriculture, Chinese Academy of Agricultural Sciences, Beijing 100081; 2.Key
Laboratory for Agro—Environment & Climate Change, Ministry of Agriculture, Beijing 100081, China; 3.Nagqu Grassland Station, Nagqu, Tibet
Autonomous Region 852100, China)

Abstract: In recent years, northern Tibet has experienced significant warming and precipitation rises. Greenhouse gases(GHGs) are not on—
ly the main cause of climate change, but they also have an important feedback effect on climate. In this study, we conducted an in situ irri—
gation experiment in an alpine meadow (4500 m above the sea level ) to simulate the effects of future rainfall increases on GHG emissions
and biomass in northern Tibet. Three treatments : control (CK), low water(DS), and high water(GS) were set up. A static chamber and gas
chromatography method were used to measure the GHG emissions. Results showed that a increase in soil moisture led to significant increas—
es in grassland biomass, carbon dioxide(CO,) emission, and nitrous dioxide (N, ) emission, but decrease in methane (CH,) uptake. A lin—
ear positive correlation between CO,/CH, emissions and soil moisture was found ( P<0.05 ). Nitrous oxide emissions had a significant
quadratic relationship with soil moisture( P<0.05 ). However, there was no correlation between CO,/CH,/N,O emissions and soil temperature.
Taken together, significantly increased GHG emissions will have a positive feedback effect on climate change in the alpine meadows of
northern Tibet under future precipitation scenarios. A further research on the interaction between GHG fluxes and plant photosynthesis, soil
carbon, and soil nitrogen is necessary to determine the contribution of alpine meadows to climate change.
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Figure 1 Dynamics of daily greenhouse gas fluxes
xR 1 AEERELENRESEHREEMN N
Table 1 Impact of different irrigation strengths on greenhouse gas emissions
Lb 3 2008 4 2009 4F
Treatment COy/kg-hm?  CH/g+hm™ N,O/g-hm?  Total CO—e/kg-hm? COykg-hm? CHJ/g-hm?  N,O/g-hm? Total COr-e/kg-hm™
CK 191.9 38.1 17.9 198.1 143.3 -4.5 0.8 143.4
DS 363.8 2.7 23.0 372.8 152.1 -6.2 1.7 152.4
GS 201.4 -3.2 -6.1 199.5 416.1 1.5 3.1 417.1

T KRR CH, HE A RSN 72 e, e i R AR, BRI R e A1k T 10 ATk BE
— Pl R e R E R BN CH LR, iR 9 HoBR e W B A TR 1, S 2L CHL I HE R
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Figure 2 Aboveground biomass under different irrigation strengths

in August of 2008 and 2009
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