Soil Respiration Variation in Different Terrestrial Ecosystems of Annapurna Conservation Area, Nepal
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Abstract
High resolution information from local and regional scale is must to evaluate carbon budget and improve the understanding of soil respiration is must as it its rate across different ecosystems plays large role in global carbon budget. The study was done to measure soil carbon dioxide emission from different types of terrestrial ecosystems found in Annapurna Conservation Area and to study the effect of variables such as temperature, moisture, light and soil organic carbon. The study was carried out on 27th October to 7th November, 2018 in grassland of Ghandruk, forest and agriculture land of Tadhapani inside conservation area. 
Soil carbon dioxide emission was measured using closed chamber method (Infrared gas analyzer) and soil organic matter was calculated by Walkley-Black method. Soil respiration was highest in agriculture land i.e. 127 mgm-2m-1, medium in grassland i.e. 112.10 mgm-2m-1 and lowest in forest ecosystem i.e. 47.94 mgm-2m-1 which was positively supported by soil organic carbon, highest in agricultural land i.e.7.42% medium in grassland i.e. 4.48% and lowest 3.96% in forest ecosystem. Soil Organic carbon was found to be major variable influencing CO2 emission from terrestrial ecosystems. The top layer of 0-10 cm has high organic matter content, which gradually decreased as depth increases. Addition of compost and tillage practice caused higher soil respiration in agriculture land. Study of diurnal variation in CO2 release demonstrated direct correlation with soil temperature, moisture and sunlight availability. Maximum sunlight availability during afternoon was up to 1443.67 photosynthetic photon flux density (Ppfd), which accelerated soil temperature to reach 14.25ºC caused 158.28 mgm-2m-1 CO2 emission in presence of soil moisture 36.85% in agricultural land. However, in forest maximum sun light availability was 180.70 Ppfd, soil temperature 7.22ºC and soil moisture 32.48% resulting in 19.96 mgm-2m-1 CO2 release to ambient atmosphere. Global Temperature rise by 2ºC in future then the soil respiration would accelerate by 6.43 mgm-2m-1 in forest, 19.16 mgm-2m-1 in grassland and 54.78 mgm-2m-1 in agriculture land in month of october. Soil Organic Carbon contained by the soil is the primary factor indicating the potential release of carbon by soil to the atmosphere where soil temperature and soil water content act as the facilitator in soil respiration from different terrestrial ecosystems.
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