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Magnolia champaca (L.) Baill. ex Pierre

Volume, Biomass and Carbon Tables for Meghalaya

Introduction

Magnolia champaca (Family-Magnoliaceze) is native to south and central China as well

as India, It is also commonly found in Bangladesh, Indonesia, Malaysia, Vietnam, Laos,

Cambodia, Myanmar, Nepal and Thailand between 200 to 1,600 m asl. In India it is

mainly found in Arunachal Pradesh, Assam, Meghalaya, Manipur, Tripura, Nagaland,

Mizoram, Sikkim and Western Ghats.

Habitat and ecology

M. champaca is an evergreen or semi-deciduous, medium sized, emergent canopy tree

up to 50 m tall and 200 cm in dbh. It is found scattered in riparian primary lowland to

montane evergreen broadleaf forests in moist vegetation, It flowers from June to July and

September to October.

Uses of the tree

M. champaca is used as an ornamental tree in urban landscaping. Flowers are also

used for perfume, worn as hair decoration and room decoration. The wood is used for fxel

and furniture making. It is also used for making doors, windows, general carpentry and

light construction, The heartwood is light yellowish to olive brown. It is straight grained

and medium fine textured, somewhat lustrous with smooth feel. It has potential for

commercial oil extraction for various uses. It also has medicinal values; a decoction of the

bark and leaves is given after child birth; the bark is used as a febrifuge. Its fatty oils

extracted from the seeds have antibacterial activity. In India and Southeast Asia, it is

logged for its valuable timber (Khela, 2014).

Need for volume, biomass and carbon tables

Volume tables are used to estimate the quantity of timber available in the forest or

plantation in terms of merchantable timber yield. The volume of trees is calculated either

after felling the tree or in the standing form. For volume estimation of standing trees,

mathematical models developed through multiple regression analyses are the most

suitable methods which avoid felling of trees or destructive approach for volume, biomass

and carbon stock estimation in the forest ecosystems. Once developed the volume and

biomass tables can be used either by the ownersof the tree or the buyer to decide on the



RF)

The

fine

abr:

value. The carbon tables are useful, if the trees are raised as a part of any project

involving catbon trading, In Meghalaya, M. champaca is available in the forests owned

by the Government as well as the communities and used for different purposes.

Therefore, a need was felt for volume, biomass and carbon tables of this species in

Meghalaya.

Methodology (non destructive method)

The following parameters were reorded for development of volume/biomass

equations

1, Girth at breast hei; it (GBH) at 1.37 m above ground le

tree was measured using measuring tape and converted into diameter at breast

height (DBH) using the following formula:

Girth at 1.37 m above ground
(DBH) = aa

2. Girth at the base of trees were measured and converted into basal diameter.

Girthat the baseof tree

314
Basal diameter =

Height of each individual tree was measured using Nikon 550A Laser Range Finder.

Diameter at each end point and at the centre portion of frustum (smaller logs) was

measured in standing trees using Haglof Mantax Black Caliper with Gator Eyes and

the height of the lower and upper ends of the frustum were measured using Nikon

550A Laser range finder, to arrive at the centre of frustum. Stem volume (m’) of M.

champaca was estimated using diameter class wise regression models developed in

this study. The stem volume was converted into biomass (kg/tree) using wood specific

gravity (0.670 gm/em’) for preparation of regional biomass tables, The stem biomass

was further converted into carbon content multiplying with 0.5 to prepare carbon tables

(kg/tree).

Utilization of volume, biomass and carbon tables

Stem volume tables were prepared considering height and DBH as an independent

variables and volume as a dependent variable in the form of (V=d'h). Volume tables were

also prepared using tree DBH as a single independent variable in the form of (Vd). The

regional volume tables prepared for three diameter classes viz., 10-30, 31-50 and >50 em

can be used by the Researchers, Academicians, Forest Officials and Farmers to
 estimate

volume of standing trees for timber extraction from forest areas and community owned



plantations (Table 1-3). Table 4-9 shows biomass and carbon values (kg/tree) of

particular diameter and height classes (having diameter class interval of1 em and height

class interval of 1m), Table 10-11 shows the volume, biomass and 
carbon content

estimated using regression models in the form of (V=d). The regiona
l yield, carbon

tables and best fit regression models can be used for forest biomass and carbon
s under REDD* activities, Clean

sequestration studies as well as developing pr

Development Mechanism (CDM) and National Green House Gas inventories.
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LLTable8Carbontable(kg/tree)forMagnoliachampaca(31-50cmdiameterclass)_____Height(m)
a7[8w|2022226230

148.86|157.62|166.38|175.13|193.80]192.65|20140.227.67|236.43,262.70,
158.62|167.95|17.28|186.61|195.94|25.28|214.61242.60|251.93279.92|168.69|178.61|198.54|199.46|208.38|208.31|225.23258.00|267.92
179.07usVBana7|273.87|284.40z189,76a256.73|290.22|301.38&200.76q261}2307.04|318.85

mB212.06286.91324.33
2223.68302.63,b|342.10
1423318.97BLUES
524

1335.23379.06
x26039230398.25
3273.25|36916984./417.97zZ286.42,[337.51438.05=299.89405.742458.66.529.22|313.068405.04[434.39|442.84|468.30Papa.7s|498.20353.55327.78424.18|443.46|462.74|482.02|501.31|520.59578.43342.18442.82|462.95|483.08|503.21|523.34|543.47603.85

356.90398.89461.87|482.86|503.86|524.85|545.85|566.84|629.82
371.92415.68503.19|$25.07|546.95|$68.83|590.70656.34
387.26432.82478,38L5S523.94|546.72|569.50|$92.28|615.06683.40

(Thevalueswhichareindarkerregionarewithintherangeofobserveddata)



Table9Carbontable(kg/tree)forMagnotiachampaca(>50emdiameterclass)Height(rm)a3]24[25|.26
20|2

32[33[aaTas
Diameterat breast height (em)66_|

580.06618.7
|67_|397.17]637.62)|681615.74656.7:

0G1026.2410071291108,2L1Hnixa.sd1225.7
rangeofobserveddata)
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Nikon Laser 550A Range Finder: Used for measurement of total tree height,
height at the occurrence of first branch of each ind

ividual tree and jength of
frustum.

Mantax Black Calliper with Gator Eyes, Make:
 Haglof Sweden: Used for

measurement of diameter from @ distance with laser beam (diameter
measurement at different height of each tree)

SummaryMagnolia champaca is commonly found in Meghalaya and other parts of North
East India and used for commercial purpose. The report provides the volume
tables and biomass tables of the utilizable stempo

rtion, for use by the forest
department, community ‘and dealers in timber. The information on equivalent
carbon contentis also provided. This isa major ‘component of the aboveground
biomass and can be used in projects related to carbontrading.
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