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ABSTRACT

In the present investigation aboveground biomass and belowground biomass carbon
sequestration potential of selected tree species of North Maharashtra University campus in
Jalgaon city was measured. Total standing biomass of selected tree species was in 8000 m’
hectares. The total of 462 numbers of 10 trees species present in selected area of North
Maharashtra University Jalgaon. Total biomass and carbon sequestrated in the tree species have
been estimated using non-destructive method. The aboveground and belowground organic
carbon (tones/tree) and total organic carbon of each species were calculated. The calculated total
organic carbon has been compared with allometric model. Moringa olifera species was found to
be dominant sequestrated 15.775 tons of carbon and having 14 trees followed by Azadirachta
indica 12.272tones. The species Eucalyptus citriodora has lowest carbon sequestration potential

i.e. 1.814tones.
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INTRODUCTION
Carbon is held in different natural stocks in the
environment. Natural stocks are oceans, fossil fuel
deposits, terrestrial system and atmosphere. In the
terrestrial ecosystem, carbon is sequestered in
rocks and sediments, wetlands and forests, and in
the soils of forestland, grasslands and agricultural
land. Carbon sequestration phenomenon is the
extraction of the atmospheric carbon dioxide and
its storage in terrestrial ecosystems for a very long
period of time. Plants store carbon for as long as
they live, in terms of the live biomass. Once they
die, the biomass becomes a part of the food chain
and enters the soil as soil carbon. If the biomass is
incinerated, the carbon is re-emitted into
atmosphere.

Most terrestrial carbon storage is in tree
trunks, branches, foliage, and roots which is often
called biomass. Terrestrial vegetation and soil

represents important sources and sinks of
atmospheric carbon (Watson et al., 2000), with
land use change accounting for 24% of net annual
anthropogenic emission of GHGs to the
atmosphere (Prentice et al., 2001). Trees act as a
sink for CO, by fixing carbon during photosynthesis
and storing excess carbon as biomass.

Trees are carbon reservoir on earth. In
nature, forest ecosystem act as a reservoir of
carbon. They store huge quantities of carbon and
regulate the carbon cycle by exchange of CO from
the atmosphere. Forest ecosystem is one of the
most important carbon sinks of the terrestrial
ecosystem. Plant uptakes the carbon dioxide by the
process of photosynthesis and stores the carbon in
the plant tissues. Forest ecosystem plays important
role in the global carbon cycle by sequestering a
substantial amount of carbon dioxide from the
atmosphere (Vashum and Jay Kumar, 2012).
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Carbon sequestration is a mechanism for
the removal of carbon from the atmosphere by
storing it in the biosphere (Chavan and Rasal,
2012). In the global carbon cycle biomass is an
important building block, significally carbon
sequestration and is used to help quantify pools
and changes of Green House Gases from the
terrestrial biosphere to the atmosphere associated
with land-use and land cover changes (Cairnset al..
2003). As more photosynthesis occurs, more CO, is
converted into biomass, reducing carbon in the
atmosphere and sequestering it in plant tissue
above and below ground (Gorte, 2009; IPCC, 2003)
resulting in growth of different parts (Chavan and
Rasal, 2010).

In this paper, the estimation of the biomass
and carbon sequestration rates for the selected
trees species carried out with diameter and breast
height in North Maharashtra University Campus.
We investigate the extent to which a university can
rely on carbon sequestration by tree species
located in NMU campus (Haghparast H, et al..
2013, Chavan and Rasal, 2010).

MATERIALS AND METHODS
Study Area

The study is located in the state of
Maharashtra, in India. Jalgaon city lies between 75°
31’ 36.39” to 75° 36’ 5.30”E Longitude and 20° 58’
22.40” to 21°01°26.35”N Latitude. The average
rainfall of the city is 700-750 mm which categories
it as semi-arid region. Temperature extends from
10° to 46° C. The total area of university campus
was related and studied in present
investigation.North Maharashtra University
campus is 652 acre of land in which many plant
species present. The land used for construction of
various departments approximately in 100 acre.
Sampling Technique:
Quadrant method

The goal of the quadrate method is to

estimate the population; the density of each
species a given community. Population density is
the number of individuals of each per unit area.

Small square, called quadrates are randomly
selected to avoid choosing unrepresentative
sample.

Size of Quadrant: 40m * 40m
No. Quadrants: 5
Total Area Studied: 8000m?
The following parameters were measured
for estimating the above-ground biomass pool. The
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following parameters were measured for
estimating the above-ground biomass pool.
Measurement of Height

To estimate biomass from selective tree
species, it is not advisable to cut them. The
biomass can be measured by mathematical models
by measuring diameter at breast height (DBH)
directly and the girth at DBH. Girth considered is
the DBH (Chavanet al., 2010).

Above Ground Biomass of Tree

AGB include all living biomass above the soil. The
aboveground biomass (AGB) has been calculated
by multiplying volume of biomass and wood
density the volume was calculated based on
diameter and height (Pandyaet al., 2013).

The wood density value for the species
obtained from web (www.worldagroforestry.org)
AGB (g) = volume of biomass (cm®) *wood density
(g/ cm’,

Below Ground Biomass of Tree

The below ground biomass (BGB) include
all biomass of live roots excluding find roots
having,<2 mm diameter (Chavan and Rasal, 2011;
2012). Biomass estimation equations for tree roots
are relatively uncommon in the literature. The
belowground biomass (BGB) has been calculated
by multiplying above ground biomass taking 0.26 as
the root shoot ratio (Chavan and Rasal, 2011;
Hangargeet al., 2012).

BGB (g) = 0.26 X above ground biomass (ton).
Total Biomass

Total biomass is the sum of the above and
below ground biomass. (Sheikhet al.. 2011).

Total Biomass (TB) = Above Ground Biomass +
Below Ground Biomass
Carbon Estimation

Generally, for any plant species 50% of its
biomass is considered as carbon (Pearson et al.,
2005) i.e.,

Carbon Storage = Biomass x 50% or Biomass/2
Many large trees planted in the areas on campus,
and one for individual tree and small tree clusters
scattered throughout campus. To calculate the
amount of carbon stored and sequestered in the
larger regions of NMU campus.

RESULTS AND DISCUSSION

The Field data of trees studied from the
quadrate method are tabulated in Table 1 at revels
that the Tectona grandis trees species are dominant
in each quadrant having 244 trees and Delonix regia
tree species having 13 trees less in number.
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Table 1: Field data of trees studied from the quadrate method in NMU campus

Sr No. | Scientific name Quadrant Total
1 2 3 4 5

1 Acacia nilotica 8 10 2 4 8 32

2 Albizia lebbek - 4 12 7 5 27
3 Azadirachta indica 2 8 15 10 15 50
4 Butea monosperma 3 1 8 2 2 15
5 Dalbergia sisso 4 3 2 2 12 22
6 Delonix regia 3 1 2 4 13
7 Eucalyptus citriodora 2 3 1 20 28
8 Moringa olifera 5 1 2 2 14
9 Peltaforum pterocarpum 4 5 3 4 1 17
10 Tectona grandis 80 14 100 25 25 244

Table 2: represents the standard wood densities of selected tree species, which others wood densities

are consider as 0.6 g/cm® (Patwardhan et al).

Sr. Vernacular name Scientific name Wood density
No. g/cm3
1 Subabhule Acacia nilotica 0.6
2 Shirish Albizia lebbeck 0.61
3 Neem Azadirachta indica 0.69
4 Palas Butea monosperma 0.48
5 Sissam Dalbergia sisso 0.62
6 Gulmohar Delonix regia 0.51
7 Nilgiri Eucalyptus citriodora 0.51
8 Madhushevaga Moringa olifera 0.39
9 Pilmohar Peltaforum pterocarpum 0.62
10 Teak Tectona grandis 0.55
Standard wood densities of tree species (www.worldagroforestry.Org)
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Table 3: List of Selected Tree Species and their Physiological Details in study area

Sr. | Vernacular Scientific name of | Number | Averag | Average | Average organic carbon Organic
No. | name tree of tree e GBH Height (t/ individual) carbon
(cm) (meter) AGB | BGB TOTAL (ton/tree)

1 | Subabhule Acasia nilotica 32 19.1 12.84 0.367 | 0.095 0.462 9.248

2 Shirish Albizia lebbeck 27 10.55 11 0.096 | 0.025 0.121 2.419
3 | Neem Azardirachta indica 50 22.29 12,51 | 0.487 | 0.127 | 0.614 12.272

4 Palas Butea monosperma 15 12.73 11.11 0.141 | 0.037 0.178 3.553

5 | Sissam Dalbergia sisso 22 19.1 10 0.286 | 0.074 | 0.360 7.207
6 | Gulmohar Delonix regia 13 22.29 12 0.486 | 0.126 | 0.612 12.247

7 Nilgiri Eucalyptus citriodora 28 9.55 10.12 0.072 | 0.019 0.091 1.814
8 | Madhushevaga Moringa olifera 14 25.47 12.31 | 0.626 | 0.163 | 0.789 15.775

9 | Pilmohar Peltaforum 191 | 1327 | 038 |0.099 | 0479 | 9.576

pterocarpum 17

10 | Teak Tectona grandis 244 9.55 10.73 0.076 | 0.020 0.096 1.915

Total trees 462 Total carbon sequester 76.028
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tabulated in Table 3.it reveals that there are 10
species including 462 individuals have been
recorded in North Maharashtra University.
Selected 10 tree species and total number of trees
each species present in NMU campus. It also
indicates the average GBH in cm and average tree
heights in meters. The mean above ground organic
carbon (AGC) per tree (t/tree); mean of below
ground organic carbon (BGC) per tree (t/tree); the
total organic carbon of each species in tones and
the total organic carbon sequestrated in 462 trees
have been summarized. The organic carbon
sequestrated in per species is shown for
comparison purpose. The estimated organic carbon
(biomass) has been compared with allometric
model. Tectona grandis species are dominant in
NMU campus having 244 trees and sequestrated
1.915 tons of carbon. The major carbon
sequestrating species were Moringa olifera

(15.775tons) followed by Azardirachta indica
(12.272 tons), Delonix regia (12.247 tons),
Peltaforum pterocarpum (9.576 tons), Acasia

nilotica (9.248 tons) Dalbergia sisso ( 7.207 tons),
Butea monosperma 3.553tons), Albizia lebbeck
(2.419 tons). The Eucalyptus citriodora has lowest
carbon sequestration potential (1.814 tons) and
the second lowest carbon sequestrating species
was Tectona grandis having carbon content (1.915
tons). Graphically Fig. 1 represents total organic
carbon of trees in t/tree (Bohre et al., 2012, Pandya
et al.,, 2013 and G Sandhya et al., 2011).

http://biosciencediscovery.com

178

Annissa MA, Bam S, Siraj KT, and Raju Solomon AlJ,
2013. Assessment of biomass and carbon sequestration
potentials of standing Pongamiapinnatain Andhra
University, Visakhapatnam, India. Bioscience Discovery,
4(2):143-148.

Bala S, Biswas S and Mazumd A, 2012.Potential of
Carbon Benefits From Eucalyptus Hybrid in Dry-
Deciduous Coppice Forest of Jharkhand. ARPN Journal of
Engineering and Applied Sciences, 7 (12):1641-1622.
Bohre P, Chaubey OP and Singhal PK, 2012. Biomass
Accumulation and Carbon Sequestration in Dalbergia
sissoo. Roxb. International Journal of Bio-Science and
Bio-Technology, 4(3):29-44

Brittany Guarna, BS ES&P, 2011-2012. An Analysis of
Carbon Sequestration on Clarkson University’s Campus.
Capstone.

Cairns MA, Olmsted I, Granados J, Argaes J, 2003.
Composition and aboveground tree biomass of a dry
semi-evergreen forest on Mexico’s Yucatan Peninsula.
Forest ecology and Management, 186(1-3): 125-132.
Chavan BL and Rasal GB, 2010.Sequestered standing
carbon stock in Selective tree species grown in
University campus at Aurangabad, Maharashtra, India.
International Journal of Engineering Science and
Technology, 2(7):3003-3007.

Chavan BL and Rasal GB, 2012. Comparative Status of
Carbon Dioxide Sequestration in Albizia Lebbek and
Delonix Regia. Universal Journal of Environmental
Research and Technology, 2(1):85-92.

Chavan BL and Rasal GB, 2012. Carbon Sequestration
potential and status of Peltophorum pterocarpum (DC.)
K. Heyne. Science Research Reporter, 2(1):51-55.

ISSN: 223L-024X (Online)



Bioscience Discovery, 5(2):175-179, July-2014

ISSN: 2229-3469 (Print)

Chavan BL and Rasal GB, 2010.Sequestered standing
carbon stock in selective tree species grown in
University campus at Aurangabad, (MS). Science
Research Reporter, 2(1):51-55.

Chavan BL and Rasal GB, 2011. Sequestered Carbon
Potential and Status of Eucalyptus Tree. International
Journal of Applied Engineering and Technology.,1(1):41-
47.

Chavan BL and Rasal GB, 2012.Carbon sequestration
potential of young Annona reticulate and Annona
squamosa from University campus of Aurangabad.
International Journal of Physical and Social Sciences,
2(3):193-196.

G SandhyaKiran and Shah Kinnary, 2011. Carbon
Sequestration by Urban Trees on Roadsides of Vadodara
City. International Journal of Engineering Science and
Technology (IJEST), 3(4): 3066-3070.

Gorte Ross W, 2009. Carbon Sequestration in Forests.
Congressional Research Service

Green J, 2008. Environmental issues, McPhail Centre for
Environmental Studies. 7 (2):1-4.

Gupta MK and Sharma SD, 2012. Sequestered organic
carbon status in the soils supporting different tree
plantations in Uttarakhand state of India. Int. J. Res.
Chem. Environ., 2 (2):32-37.

Haghparast H, Delbari A and Kulkarni DK, 2013.Carbon
sequestration in Pune university campus with special
reference to geographical information system (GIS).
Annals of Biological Research ,4(4):169-175.
HangargelLM, KulkarniDK,Gaikwad VB, Mahajan DM
and Chaudhari N, 2012.Carbon Sequestration potential
of tree species in SomjaichiRai (Sacred grove) at
Nandghur village, in Bhor region of Pune District,
Maharashtra State, India. Annals of Biological Research,
3(7):3426-3429.

Henry M, Tittonell P, Manlay RJ, Bernoux M Albrecht A
and Vanlauwe B, 2009.Biodiversity, carbon stocks and
sequestration potential in aboveground biomass in
smallholder farming systems of western Kenya.
Agriculture, Ecosystems and Environment, 129:238-252.
IPCC, 2003. Good Practice Guidance for Land Use. Land-
Use Change and Forestry. IPCC National Greenhouse Gas
Inventories Programme. Kanagawa, Japan.

Johnson | and Coburn R, 2010. Trees for carbon
sequestration. Retrieved 19 August, 2012, from
sequestration.

KaulM, Mohren GMJ and Dadwal VK, 2010. Carbon
storage and sequestration potential of selected tree

species in India. Mitig Adapt Strateg Glob Change,
15:489-510.

MacDicken KG, 1997.A guide to monitoring carbon
storage in forestry and agro forestry projects. USA.
Nowak DJ and Crane DE, 2002. Carbon storage and
sequestration by urban trees in the USA. Environmental
Pollution, 116: 381-389.

Pandya 1Y, Salvi H, Chahar O and Vaghela N,
2013.Quantitative Analysis on Carbon Storage of 25
Valuable Tree Species of Gujarat, Incredible India./ndian
J.Sci.Res., 4(1):137-141.

Prachi U, Rao S and Ramachandra TV,2010. Carbon
Sequestration Potential of Urban Trees. Lake 2010:
Wetlands, Biodiversity and Climate Change, 1-12
RavindranathNH Somashekher BS Gadgil M, 1997.
Carbon flow in Indian forestsclimatic change. Kluwer
Academic Publishers, 35:297-320.

Sheikh MA, Kumar M Bussman and Wand TNP, 2011.
Carbon Balance and Management doi.: 1186-1750.
UNWIN GL and KRIEDEMANN PL, 2000. Principles and
Processes Of Carbon Sequestration by Trees. Research
and Development Division state Forests of New South
Wales, Sydney.

Vashum KT, Jayakumar S, 2012. Methods to Estimate
Above-Ground Biomass and Carbon Stock in Natural
Forests - A  Review. J EcosystEcogr.,2(4):
doi:10.4172/2157-7625.1000116

Waran A and Patwardhan A, 2001. Urban carbon
burden of Pune City : A case study from India. Masters
thesis submitted to Univ. of Pune (Unpubl.).

City Sanitation Plan, 2012. Jalgaon City Municipal
Corporation Jalgaon Maharashtra State.

Pearson TRH Brown S and Ravindranath NH,
2005.Integrating carbon benefits estimates into
GEFProjects:1-56.

Prentice IC, Farquhar GD, Fasham MJR, Goulden ML,
Heimann M, Jaramillo VJ, Kheshgi HS, Le Quéré C,
Scholes RJ &Wallace DWR, 2001. Thecarbon cycle and
atmospheric carbon dioxide.The scientific basis.
Contribution of Working Group | to the Third
Assessment Report of the Intergovernmental Panel on
Climate Change (IPCC). Cambridge University Press,
Cambridge. 183-237. www. Worldagroforestry.org
Watson RT& Core Writing T, 2001. Climate change
2001: Synthesis report - An Assessment of the
Intergovernmental Panel of Climate Change.
Contribution of Working Groups |, II, and Il to the Third
Assessment Report of the Intergovernmental Panel on
Climate Change (IPCC). Cambridge University Press,
Cambridge. 35-145(397).

How to Cite this Article:

Suryawanshi M N, A R Patel, T S Kale and P R Patil, 2014. Carbon sequestration potential of tree species in
the environment of North Maharashtra University campus, Jalgaon (MS) India. Biosci. Disc., 5(2):175-179.

http://biosciencediscovery.com

179

ISSN: 223L-024X (Online)



