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Analysis of the Spatial and Temporal Changes in Soil CO, Efflux and Its Related

Factors from Alpine Meadow in Qilian Mountains

CHANG Zong-qgiang, FENG Qi, SI Jian-hua, SU Yong-hong, XI Hai-yang, GUO Rui

(Laboratory of Watershed Hydrology and Ecology, Cold and Arid Regions Environmental and Engineering Research Institute, Chinese Academy
of Sciences; Lanzhou 730000, China)

Abstract: Continuous field experiment was carried out on alpine meadow along different elevation gradient in Qilian Mountains during the
growing season of 2004 using a soil respiration chamber (Li-6400-09) connected to a portable photosynthesis system (Li-6400). The possible
effect of water-heat factors and root parameter on characteristics of alpine meadow soil respiration was statistically analyzed. The results indicate
that soil CO, efflux has apparent spatial variation laws. Spatial variation patterns of soil respiration from different alpine meadow along elevation
gradient are gradually decreased and its coefficient of variation increases gently. The curves of day change of soil CO, efflux have a simple peak
value; and it is low at night, with lowest at 02: 00 ~ 06: 00, and starts to rise rapidly during 07: 00 ~ 08:30; and then descends during 16: 00
~18:30. The peak CO, efflux appears during 11:00 ~ 16:00. The diurnal average of soil CO, efflux is between (0.56 + 0.32) ~ (2.53 +
0.76) pmol*(m’*s) ™" . As for seasonal variation, soil CO, fluxes of various are relatively high in summer and autumn but relatively low in
spring and winter. The maximum of average soil CO, efflux occurrs in July and August [4.736 pmol® (i’ *s) ™" ], and the second is in June
and September,> and the third is in May and October. Soil CO, efflux of alpine meadow during growth season is positively correlated with soil
temperature, root biomass and soil water content at depths of 10 cm to different degrees. These results indicate that the temperature, soil
moisture and root biomass have great effects on the spatial variation of soil CO, efflux in the area.

Key words: spatial and temporal variation; temperature; moisture; root biomass; alpine meadow; Qilian Mountains
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Fig.1 Diurnal variation of soil respiration rate in different altitude of Qilian Mountains
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Table 3 Average of soil respiration rate at growth season /pmol® (m?*s) ~!

A 2500 m 2600 m 2700 m 2800 m 2900 m 3000 m
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6 2.18+0.58 2.09+0.69 2.06+0.95 1.87+0.87 1.79+1.01 1.54+£0.71
7 2.53+0.76 2.51+0.84 2.49+0.97 2.26+0.88 2.16+£1.13 1.85+0.73
8 2.25+0.63 2.13£0.71 2.03+0.76 1.84+0.69 1.76 £0.97 1.51+£0.57
9 1.76 +0.87 1.71+0.58 1.69+1.04 1.53+0.94 1.46£0.89 1.25+0.78
10 0.96 +0.51 0.83+0.47 0.75+0.43 0.68+0.39 0.62+0.35 0.56+0.32
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Table 4 Means and coefficients of variance of soil respiration and environmental factor (2 900 m)
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