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Abstract: The present study was carried out in Navsari Agricultural University, Navsari to develop linear regression models for industrially 
important  during 2015 to 2020. In this study destructive approach has been used for measurement of required variables  diameter M. dubia , i.e.
at breast height (DBH), tree height, end-diameters of tree logs and fresh tree biomass. Comparison of various tested fresh biomass models 
relationship on the basis of adjusted  values showed that the linear functions B=0.0299(HD ) (R² = 0.960) as best fit.  Similarly, linear R2 2

regression equation developed using linear function  considering tree volume as an dependent variable V=0.003 + 0.00003 HD (R² = 0.935), 2 

and height and DBH as an independent variable, with highest adjusted R  value was found best fit for all height and DBH classes. Hence, these 2

linear regression equations were selected for development of height and diameter class wise biomass and volume models. The allometric 
models developed in this study can be used for estimation of  standing tree biomass and over bark volume.  M, dubia
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Direct and indirect quantitative estimation of biomass, 

volume and carbon stocks of natural and manmade forests at 

any growth stage is important to academicians, forester, 

natural resource managers, farmers and timber merchants 

(Luna et al 2014, Gao et al 2016) in several contexts like 

applications from the management, ecology, commercial 

exploitation of timber to global carbon cycle (Giri et al 2019) 

and for studies on the energy and nutrients flows in 

ecosystems (Zianis et al 2005). If empirically equations are 

not available, alternative to estimate the volume of logs is to 

use formulae like a cylinder, a cone, a paraboloid or a neiloid. 

However, this is somewhat wise approach when researchers 

are concerned for the bole alone. However, when other parts 

of the tree are of interest, and empirical data are available, 

statistical estimation of volume tables or functions invariably 

preferable (Hofstad 2005).

In India, biomass and volume tables based on empirical 

models are in vogue for many commercial tree species 

(Sandeep et al 2014) and estimates for standing crops can 

easily be computed. With the advancement in tree 

improvement new species are being advocated for 

commercial plantation and are used by wood based 

industries.  Cav., is an important short rotation Melia dubia

multipurpose tree, suitable for pulp and plywood industries, 

high-quality timber for various purposes (Parthiban et al 

2009, Sinha et al 2019, Sukhadiya et al 2021). Due to non-

allelopathic effect (Kumar et al 2017b, Parmar et al 2020), 

this species is considered as an excellent tree component for 

agroforestry system (Thakur et al 2018, Mohanty et al 2019). 

Therefore,  has become popular among the farmers M. dubia

and large scale plantations are being done as the industry 

has started utilizing the species for paper pulp and plywood 

(Vagh 2021). It is against this background that this study 

aimed to develop local biomass and volume empirical 

equations for estimating total tree fresh biomass and over 

bark volume.

MATERIAL AND METHODS

Twenty trees from  plantation raised at main M. dubia

campus of Navsari Agricultural University, Navsari (20.95 N o

latitude, 75.90 E longitude, at an altitude of 10 m above the o

mean sea level) Gujarat, were felled each year (1 to 5 year). 

The data on diameter at breast height (DBH) and tree height 

was recorded. Branches were separated from the main stem 

and fresh biomass was recorded immediately. Main stem 

was cut into logs of 1 meter length and total log fresh weight 

was recorded. The total over bark tree volume (all tree logs of 

each tree) was computed using Smalian's formula 

( ): V = (S1 + S2)/2*L with V referred as the Jayaraman 1999

volume of a log of tree trunk, S1 and S2 as two areas of the 

small and large ends of the section and L as the log length. To 

develop allometric regression equations for fresh tree 

biomass (log+branch) and over bark tree volume, at 5  year, th

the all sampled trees (100), were considered. Ten trees in 

each DBH (4 to 17 cm) and height (4 to 11 m) classes were 

taken in to account.  


