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Abstract:[ Objective ] This study aims to investigate the effects of precipitation changes on soil respiration
rate in alpine lakeshore wetlands of Qinghai Lake, to elucidate the main controlling factors driving the chan-
ges of soil respiration rate, and to provide technical support for the changes of carbon pool in alpine wetland
ecosystem and regional carbon budget. [ Methods ] Nine plots with projection area of 3 m X3 m were estab-
lished in the alpine lakeshore wetland of Bird Island, located on the west bank of Qinghai Lake, and the
intensity and process of rainfall variation on soil respiration rate in the wetland were analyzed by in situ water

reduction of 50% , natural control and water increase of 50% experimental treatments. [ Results ] The
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simulated rainfall reduction and rainfall increase treatments induced the increase in soil temperature by 0.79
and 0.68°C , respectively, compared with the control. Rainfall reduction significantly increased the below-
ground root biomass of wetland vegetation, and rainfall increase significantly increased soil water content by
10.3% and 13.2%, respectively (p»<C0.05). Both rainfall increase and rainfall reduction treatments reduced
soil respiration rate, and the inhibition effect was more pronounced in the rainfall increase treatment. Precipi-
tation changes under different treatments in 2020 did not have significant effects on soil respiration rate. Soil
respiration rate under rainfall reduction treatment was positively correlated with 0—10 cm soil temperature,
moisture, pH, total soil nitrogen and below-ground biomass in quadratic terms and negatively correlated
with total soil carbon in quadratic terms; soil respiration under rainfall increase treatment was negatively
correlated with 0—10 cm soil moisture, pH and below-ground biomass in quadratic terms and positively
correlated with 0—10 cm soil temperature, total soil carbon and total nitrogen in quadratic terms.
[ Conclusion] Altered precipitation patterns reduced soil respiration rates in Bird Island Wetlands of Qinghai
Lake, and the rates were influenced by multiple factors, with soil temperature contributing the most.

Keywords: precipitation treatment; soil respiration; highland wetlands; vegetation biomass; Qinghai Lake
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