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Abstract: Forest ecosystems are natural carbon sink, and play vital role in sequestrating the atmospheric carbon into biomass and soil.  A study 
was carried out to evaluate carbon storage capability of three major forest types, representing different physiographic regions in Makawanpur 
districts of central Nepal. The inventory for determining above and below ground forest biomass was carried out using systematic sampling. 
Altogether, 68 circular sample plots were laid out systematically in three different forests. Forest biomass was calculated using standard 
allometric models. Soil samples were taken from soil profile upto 30 cm depth at the interval of 10 cm. Total biomass carbon in hill sal forest, pine 
forest and  forest was found 121.46 t ha , 96.26 t ha  and 82.91 t ha , respectively. Soil organic carbon stocks in hill sal Schima-Castanopsis -1 -1 -1

forest, pine forest and  forest was found 53.90 t ha , 41.30 t ha  and 48.05 t ha , respectively. Total carbon stocks in hill sal Schima-Castanopsis -1 -1 -1

forest was found 1.27 times higher than pine forest and 1.34 times higher than  forest. Hence, forest ecosystems can play Schima-Castanopsis
an important role on carbon sequestration and sustainable management of such ecosystem is crucial to combat global climate change. 
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One of the pressing environmental challenges facing 

human today is climate change on Earth. The reason for this 

is the increase in human-caused greenhouse gases (GHGs), 

which has led to health, ecological and humanitarian crises 

(IPCC 2007). Response to this concern have focused on 

reducing emissions of GHGs particularly, carbon di-oxide 

(CO ) and on estimating carbon absorbed by and stored in 2

forest, soil and other pools. Forests are of critical importance 

globally; they are an important carbon sink, have a pivotal 

role for climate regulation and provide many other ecosystem 

services (Lal 2005, Zhao et al  2019). Forest vegetation and .

soils share about 60% of the world's terrestrial carbon, of 

which terrestrial aboveground carbon storage accounts 

about 80% of global vegetation carbon and below ground 

carbon pool accounts for more than 40% of the global soil 

carbon (Winjum et al  1992, Kirschbaum 1996). Forest .

vegetation and soils are therefore viable sinks of atmospheric 

carbon (C) and may significantly contribute to mitigation of 

global climate change by sequestrating carbon from 

atmosphere (Bajracharya et al 1998, Lal 2005, Dogra and 

Chauhan 2016). Thus, estimating stock of carbon under 

existing forest ecosystem, and their distribution within the soil 

profile is essential as it enable us to project carbon 

sequestration overtime. 

The carbon stock in forest ecosystem varies according 

to geographical location, plant species and age of the stand 

(Van Noordwijk et al 1997). Carbon storage in forest 

ecosystem can be categorized into vegetation carbon and 

soil carbon (Kirschbaum 1996, Lee et al 2014). Globally, 

deforestation and forest degradation mainly contributes in 

GHGs emission (IPCC, 2007). It has been estimated that 

deforestation combined with forest degradation has 

contributed about 20% of the GHGs emission which is more 

than emission by the whole transportation system (Stern, 

2007). Thus, reducing carbon source and increasing carbon 

sink can be achieved only by protecting and conserving pools 

in existing forest ecosystem (Brawn  1996; Hamburg, et al.,

2000). It is important that complementary efforts must be 

made to enlarge the sinks of these gases. One important cost 

effective approach to sequester atmospheric C in expanding 

biological sinks is forest (Lal 2005, Chauhan et al 2016a, b,  

Ghimire et al 2018).  

This study focuses on three different forest types viz Hill 

Sal forest, Pine forest and Schima castanopsis forest in three 

different ecological zones. Forest area in Nepal covers about 

45% of the landmass of the country (DFRS 2015).  

Community Forestry has been accorded the highest priority 

of Nepal's forestry sector and has been widely acclaimed as 

a successful forest management approach. More than one 

third (about 37.5%) of national forests in Nepal is under the 

community forest management where 2.9 million households 

are included as beneficiary users (DoF 2017). As reported, 

Nepalese forests have served as a carbon sink over the past 

few decades and stores about 1160 million tonnes of total 

carbon stock (DFRS 2015). More recently the opportunity for 

management of forests for enhancement of carbon stocks 
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