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ABSTRACT:

The level of CO?% in the atmosphere is constantly rising from the advent of the industrial revolution.
Today it has reached to the 390ppm i.e. about 004% in atmosphere. The plantations are seen as one
of the measures to mitigate these rising levels of CO2. Teak plantations are now utilised as carbon
storage projects in many tropical countries. Present study screens the methods of measuring the
biomass of the bole of teak plant. The bole of the tree harvested having diameter of 4.3 cm at the
breast height of the tree. The biomass of the bole was calculated by directly oven drying and by
usingallometric equations specific for the bole. The carbon content was measured based on the
conventions of IPCC. By comparing both the values it was found that both differ by slight variations.
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INTRODUCTION:

From time immemorial the Carbon formed
one of the principle backbones of the living
systems. But in present scenario its
combination with the oxygen is ringing
alarming bells for the existence of the living
beings. The concentration of the CO? in the
atmosphere is constantly rising from the
280ppm of preindustrial era to the 390ppm of
today [1]. This is not only the result of
industrialization but other anthropogenic
activities like burning of fossil fuels,
deforestation; increasing population also has
contributed significantly to this. This rising
CO? level has given rise to the new
phenomenon called global warming. This
demon of global warming has alarmed the
world scientific community which is thriving
hard to find out the solution for this. But the
nature has its own mechanisms to rectify the
wrongs done by the human being. The plants
are acting as the main CO2 sinks as they
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absorb it and store it in the long run [2]. The
tropical forests are playing major role in
sequestering the major portion of the CO2 in
the biomass [3]. In the Asian countries like
India, Indonesia, Malaysia, Myanmar, Nepal
etc; the vast stretches of the tropical forests
are the major sinks of the world.

The major plantations of the Asia and Africa
are dominated by the teak. The durability and
workability of the teak makes it most
preferred tree for plantation. Also the
sequestration of carbon can be seen as one of
the incentives of such plantations. The young
plantations can relatively sequester carbon
rapidly and the old plantations act as reservoir
of it. The utilization of teak in furniture and as
building material rather than fuel can also give
the advantage of extending the storage
period.

Several methods and procedures are
suggested for arriving at the amount of
carbon fixed in the plants. Most of the
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methods provide approximate estimations.
There is a need to further investigate on the
same and to check out the reliability and
feasibility of these methods. Present study
aims at investigating the biomass estimation
of teak plant by two different methods - direct
harvesting (destructive method) and use of
allometric equation (non destructive method).
Further these biomass values from two
different methods are used to calculate the
carbon sequestered in the same plant. To
check out this only the bole biomass of the
tree was considered to ignore any
discrepancies that may arise out of the errors
in measurements.

MATERIALS AND METHODS:

The teak plant was located from the outskirts
of the Gargoti town (NL 16 18 54 and EL 74 08
26 altitude 573m). This region falls on the
eastern slopes of the Sahyadri Mountain,
having annual precipitation around 1800 mm.
The climate here is classified as Aw on the
Koppen-Geiger system.

There are two methods of field measurement
— destructive and non destructive. In
destructive method the plant is directly
harvested from the site and weight of the
different components of the tree like trunk,
branches, leaves etc. is measured [4]. Again
the weight of the oven dried materials is
estimated. This method is feasible only for the
plants with small biomass. For the present
study, the bole of the tree was harvested
from the site. It is then cut into pieces and
then oven dried to a constant weight. Prior to
this the procedure for second method was
followed involving the measurements like tree
height (H), diameter at the breast height
(DBH) and specific gravity of the wood. In this
method there is no need of felling the tree.
The dry biomass of the tree was calculated by
using the method of Colgan et al [5]. The
horizontal cross section i.e. disc at the base of
the tree was taken. The weight of the disc was
recorded (field weight FW), then dried in oven
to a constant weight (DW) and water content
(WC) of the disc was calculated by using the
equation

WC = (FW — DW)/FW
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Then the dried weight of the disc is
determined and volume of the disc is
measured by water displacement method.
These values were used to calculate the
density of the wood. By using the same
method the volume of the dried pieces of the
bole was calculated and its biomass is
estimated by multiplying its wet mass with (1-
WC).

For the second method the biomass of the
bole of tree was calculated by using the
different parameters like bole height (H),
density of the wood (p) and diameter at the
breast height (DBH). These parameters are
utilized in the allometric equation developed
by Chaturvedi and Raghuvanshi for the bole
biomass estimation of teak in tropical forests
[6].

InY=5.153 + 0.448 InX R2=0.934
whereX = pD2H

RESULT AND DISCUSSION:

The diameter (DBH) of the bole at breast
height was found to be 4.2 cm, density was
0.57 g/cm3 and tree height was 4.07 m. The
dry biomass of the tree was 23.48 kg by the
allometric equation method. By the
destructive method the dry weight of the bole
was found to be 26.07 kg. The difference
between these two types of estimates is
around 2.59 kg which is not very insignificant.
The difference in the weights can be
attributed to the errors in the measure of
parameters for non destructive method.
Although the allometric method counts the
various parameters like diameter, density and
tree height the accurate dry weight
estimation may need the consideration of any
other parameter. While applying the
allometric equations to the biomass
estimation the location of the area from
where the tree is harvested is also important.
So, we recommend to derive the location
specific and species specific allometric
equations for biomass estimation of any tree.

CONCLUSION:

This study compared two methods for
estimating the biomass of the bole of
Tectonagrandis: direct oven drying and the
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use of allometric equations. The analysis
demonstrated that both methods vyield
biomass estimations with slight variations,
indicating a level of consistency and reliability
in  both approaches. Given the rising
atmospheric CO2 levels, accurately estimating
the biomass and carbon content of teak
plantations is crucial for their effective
utilization in carbon storage projects. Both
methods, adhering to IPCC conventions for
carbon content measurement, provide
valuable data for understanding and
enhancing the role of teak plantations in
mitigating climate change. Future research
could focus on refining these methods and
exploring additional factors that may
influence biomass estimations, such as age,
site conditions, and management practices.
By enhancing the precision of biomass
measurement techniques, we can better
quantify and  optimize the carbon
sequestration potential of teak plantations,
contributing to global efforts in climate
change mitigation.
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