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Abstract: Five important fodder species of mid-hill zone of North-Western (NW) Himalayas  viz. Grewia optiva, Celtis australis, Bauhinia 
variegata, Leucaena leucocephala, Morus serrataand  were selected for the study. Whole tree biomass, biomass partioning, the carbon 
content of each part, was determined. Five models  linear, quadratic, cubic, power and compound were tried and tested with the data of viz,
biomass and carbon of fodder trees. Test statistics . T-test, R , adjusted R  and Standard Error (SE) were applied to arrive at the best fit viz 2 2,

model for each parameter. It was found that for leaf estimation of  and  compound model, for  and B. variegata G. optiva L. leucocephala M. 
serrata C. australis power model and for  Quadratic model is the best fit. Similarly, for other parameters like branch biomass, above-ground 
biomass, rate of carbon sequestration, and above ground carbon stock best fit models have been derived. The models developed had high 
significance as tested with different statistics and thus can be applied for NW Indian Himalayas.

Keywords: Allometric equations, Carbon sequestration, Carbon stock, Fodder tree

Astha Kanwar, D.R. Bhardwaj, Pankaj Panwar  and Sharmistha Pal1* 1

Department of Silviculture and Agroforestry, University of Horticulture and Forestry, Solan-173 230, India
1ICAR-Indian Institute of Soil and Water Conservation, Research Center, Chandigarh-160 019, India

*E-mail: dr_pankajp@yahoo.co.in

Forest ecosystems can act as both sources and sinks of 

carbon (Watson et al 2000). Deforestation results in a high 

level of carbon dioxide and greenhouse gas emissions.   

Carbon dioxide emissions associated with land-use change 

were about 1.6 Gt per annum over the 1990s (IPCC 2007). 

The forest ecosystem efficiently converts  CO  into biomass, 2

decreasing carbon in the atmosphere and sequestering in 

the plant above and below-ground biomass (Chauhan et al 

2009), resulting in the growth of different parts (Chavan and 

Rasal 2010). Allometry is used to relate some non-easy to 

measure tree characteristics from easily measurable traits, 

diameter at breast height (dbh), height, or tree age and 

provides relatively precise estimates. The allometric models 

are based on correlations between biomass and 

morphological features, such as basal area/diameter, height, 

canopy diameter/ volume, (Kuyah et al 2016).  It is etc. 

essential to provide precise tree allometric estimates to 

understand the relationship between carbon sinks and the 

global carbon cycle (Henry et al 2013).  

Tree growth parameters vary considerably with tree 

species, site characteristics, climatic conditions, topographic 

features,  Accordingly, allometric biomass models are of etc.

different types, such as regional, site-specific, species-

specific,  (Mahmood et al 2019). The accuracy of these etc.

biomass models is highly variable (Sileshi 2014). The choice 

of the most appropriate allometric model is the most crucial 

step for minimizing the errors of above-ground biomass and 

carbon estimates (Molto et al 2013). Grewia optiva, Celtis 

australis, Bauhinia variegata, Leucaena leucocephala and 

Morus serrata are the most important agroforestry tree 

species of the mid-hill zone of Himachal Pradesh. These 

species are highly valuable for their nutritious fodder, fuel, 

and small timber needs. So far, no comprehensive study has 

been carried out to develop an allometric equation for 

predicting the biomass, carbon stock, and carbon 

sequestration potential of these tree species in this region. 

Development of allometric equations will be helpful in farm 

management, decision making, regulating the supply of 

resources from them, and calculating and offering carbon 

credit to the farmers who intend to raise these species under 

the carbon project. The present study was undertaken with 

the objectives to develop an allometric equation for 

estimating biomass and carbon stock of important fodder tree 

species, and test the accuracy of the equation for estimating 

biomass and carbon stock.

MATERIAL AND METHODS

Study area: The study site is located at an elevation of 1250 

m above mean sea level that lies between 30°51”N latitude 

and 76°11”E. The area falls in the mid-hill zones of Himachal 

Pradesh. The soil is well-drained silt loam type, and the 

terrain is undulating, hilly, marked with elevation and 

depressions. Climatically, the site lies in transition zone 

between the sub-tropical and the temperate climate. There is 

a considerable variation in seasonal and diurnal temperature 

with a minimum of 1°C in winters to a maximum of 37°C 
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