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CO, and CH, fluxes from soil of scrub forest in the karst area of southwest China
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Abstract: Shrub forest is an important, widely distributed ecosystem type in karst area of southwest China, playing
an important role in the regional carbon cycle and balance. Our objectives were to evaluate the CO,, CH4 budgets
of karst area of southwest China, and estimate the influence of shrub forest ecosystem on greenhouse effects.
Taking shrub forest in Kaiyang country of Guizhou province as our study object, we used static enclosed chamber
coupled with GC to observe the seasonal changes in soil CO,, CH, fluxes. The results showed that the forest soil
performed as a source for CO, and a sink for CH, to the atmosphere; annual CO, flux ranged from 33.20 to
1106.75 mg/(m” - h) with an average of 342.98 mg/(m” - h), and annual CH, flux ranged from —206.14 to —59.85
ng/(m?® - h) with an average of  103.22 pg/(m” - h). There are significant seasonal variations in both CO,
emission flux and CH, absorption flux: their maximums both appeared in summer, while minimum CO, emission

flux occurred in December and minimum CH,4 absorption flux in November. Soil temperatures and soil moistures
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were the two main factors regulating the soil CO, flux of shrub forest. The relationship of soil respiration rate (F)

with soil temperature (7) and soil moisture () fit well with the equation F=a ¢’” W’ (a, 8, y were constants). The

results showed that soil temperatures and soil moistures together accounted for 81.4% of the seasonal variations in

soil respiration rate. Soil CH, absorption flux increased along with the temperature, and had the highest correlation

with soil temperature at the depth of 5 cm. Besides, the correlation between soil CH,4 absorption flux and soil

temperature decreased as temperature increased. Significant negative correlation between CH,4 absorption flux and

soil moisture indicated that soil moisture was one important factor that limits soil CH,4 oxidation.

Key words: soil; CO, flux; CH, flux; temperature; moisture; karst area
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