
BU8ITEMA UNIVERSITY

FACULTY OF NATImAL.lutSQURCES AND·ENViRoNMENTAL SCmNCES

.~ ASSESSING tHE CARBON S.EQUSTRA.TIo.N POTENTIAL 'OF OIL PALM

PLANTATIONS.1N KALAN GALA DISTIUCT

CASE STUDY OF BUGALA ISLAND

BY

BISANGABA:SAIJA SUFYAN

BUlUGli014/1993

A RESEARC.H REPORT SUBMITTED IN TO THE FACuLTy"OF NATtJRA~

RESOURCE ECONOMICS: IN PARTIAL F'QLLFILLMENT OF THE REQUiREMENTS

FOR THE. AWARD OF T~IE DEGREE IN BACHE'LOR OF SCIENCE IN NA~AL

RESOURCE ECONOM)CS OF BUSITEMA UNIVERSITY



Assessing the Aboveground Biomass in Oil Palm Plantations

DECLARAnON
I, Bisangabasaija Sufyan do hereby declare that this research work has been through my

own efforts and never has it been submitted to Busitema University or any other

Institution of higher learning for the award of a degree or any other qualification.

Date: ...l.~ g~.~&.~.~..1 .
BlSANGABASAlJA SUFY AN ~,

Candidate

@Sufyan 2017



Assessing the Aboveground Biomass in Oil Pdlm Plantations

APPROVAL
'This .is 'to confirm that. this research report ·is. original and has .only been through the

efforts of Bisangabasaija Sufyan after. pursuing a three year Bachelor 0,[ Science in

Natural Resource Economics, of Busitema University. He. has therefore fulfilled part of

his requirements for the Award of the Degree in Natural Resource Economics of

Busiterna University.

Supervisor:

Date: ; ; , " .., ;.~..

PROFESSOR MQSES. r~ABrRYE

. Bt)SlTEMA UNIVERSITY



A':W!ssing th&AQove~toll!1dBiomass in:Oil Palm Plantations

DEDICATION

1 dedicate this report to my family Members especially my dear Mothet I\1r~.
Bisangabasaija. safiina, My beloved sister Ampa:ire Kurusumu, Kabahuma Nashiibah,
my. brothers. Bani Latif .Arnanya, Mugisha Murushid, Mugisha Ahmed, Alirnpa
Murusali, .My Step mother 'Hajafi Bisangabasaija Mariam and Many 'riot forgettlng 'fT!Y
dearly heai:t felt friends Nakabir.i .ziad~h, Muwaya Brian; Muduwa Agnes,' Mayanja,
Walliyah, Kyaligonza, Ojok, Nakhornbi, Joan etc. and whoever put in.' a' hand towards
accomplishment of;~j's.report. May the. good. Lord. reward you abundantly.

In ~ddliiDn? r dedicate ·tl1.is work to' 'whoever is ready to address the. Natural Resource and

Environmental challenges using sustainable and economic ways .fcr caring for the

present and future ~en:erations. Thank you, .change begins with you.

~ufoan 20'7 . iii



Assessing the Aboveground IJ/Oil1asS in Oil Palm Plantations

ACKNOWLEDGEl\1ENT

t ·thank the Almighty G9d for the. gift of :life given to me. during my .study period at Busiterna
University.

1 take this chance 'to 'thank 'all iny family members most especially my dear Mother Mrs.
Bisangabasaija Safiina and My brothers Hajji Latiif Amanya and Mugisha Murushid .for ·their
financial and moral support they offered to me throughout my education Ilfe .

.1 also extend my sincere gratitude to the administrative staff and lectures at 'the faculty of
Natural Resources and Environmental Sciences of Busiterna University for the favorable
academic. environment created by them.

Lastly- I 'acknowledge my supervisor Associate "Professor Dr. Isabitye Moses and 1\1r. Sekajugo
John for their guidance ·and knowledge .provided throughout my research. May GOD .reward and

'ble$s you abundantly.

iv



Assessing the Aboveground Biomass in Oil.Pa.l111plantations

LIST OF FIGURE
Figure 1; Thtf global carben cycle showing sources-and sinks :;~,.: .'.." , ; " '8·

FigureS: Map showing the location of'Buggala Island ,,: , ,.. ; ; :.." : 2.8

Figure 3; Different points of 1l1ea$ure for tree diameter. ~: , : , " , 30

.Figure 4.; Histogram showing the aboveground biomass estimates In tonnes.per hectare from the.four
allometric equations ; , i ••.••• : •..................................................... : .' : .-34

Figure 5; Histogram showing the aboveground biomass estimated for both oil palm plantation and natural
forest. .i .' : , , , , :~ ;.;., 35



Assessing the-Aboveground Biomass in OilPalm.Planiations

LIST O{? TABLES
Table 1: Allometric equations available-for biomass.estimation in oil palm , · 20

Table 2:.Allometric equations availablefor'biomass-estimationIn tropical forests , :, 2,2

TabJe.3: Minimum data set-for aboveground biomass estimation ,,;, ;.. 2S

r~ble..4: Limits fortrees given by Diameter at Breast Height , ~ ! , ;.. ! : ! ; )9

Table 5: Descriptive. Statistics for the aboveground biomass in tonnes per hectare of oil palm
-plantation ;.,~; , ~ , " ,;; ; , 33

Table 6: Descriptive Statistics for the aboveground biomass in tonnes per hectare .of natural fo're~t3:3

Table 7: Overall abovewound biomassestimated from the. foul' models inthe oil palm-plantation. 34

Table"8;The aboveground biomass estimates intonnes per hectare from both the natural forest and
oil palm plantations as estimated by the different equations ..:, " , , ,.~.,..~ 35

Tab le.9.:The.significance of oilpalm plantations to-sequester carbon. ; ; , , 36

Table to: The difference in the aboveground biomass in oil palm plantations and natural. forest .... 36

Table 11: The' estimatedeconomic value of carbon sequestration by oil palm plantations and
tropical forests in lJSD .., ~;..~ " ...' , ;~ 37

Table 12: The 'Total EC'OilO!TIiC:Value of oil palm plantationsand natural forest in Buggala Island. 37

©SU./Ytlll 2017 vi



Assessing the AbovegroundBiomass in Oil Palm Plantations

LIST OF·APPENDICES

1". Table, a): the aboveground biomass for oil palms -as estimated from the allometric

.equation by Khalid in kilograms per tree.

2.. Table b):' the aboveground biomass for: 'oil palms as estimated from the allometric
equation by Benson.

3. Table c): the aboveground biomass for oil palms as estimated. .frorn the allometric

equation by Syahrinudin.

4. Table·d): the aboveground biomass as estimated from the natural forest trees.

QS_U./)'tlll.20 1 7 vii



AGe

AGB

C02

°c
C
CD'M

CPO

DBH

DNA

Exp
EPA

FACE
FA.O

FFS

g

GHp's
GIS'

QPP

DPS

ore
H
Ha-
lFAP
IPCC

KOP"(:}"T

Kn:t
MAAIF

M

Mg

MW
NFA
©Slifya!l 2017

Assessing the Aboveground Biomass in Oil Palm Plantations

LIST OF ACRONYMS
Aboveground Carbon

Aboveground Biomass

Carbon dioxide

Degrees centigrade

Carbon

Clean Development Mechanism

Crude Palm Oil

Diameter at Breast Height (I.3M).
Designated N ational. Authority

Exponential

Environmental Protection Agency

Forests Absorbing Carbon Emissions

Food .and Agricultural Organization,

Fresh Fruit'Bunches

gram

Green House Gases

Geographical Information System
Gross Primary Production

Global PositioningSystem

Gigatons of carbon

Height

Hectare (1000,Qm2)

Internatiorial Fund for Agricultural Development

International Panel for Climate Change

Kalangala Oil Balm GrowersTrust

kilometer

Ministry pf Agriculture, AnimalIndustry; and Fisheries

metre

Megagrams

Mega Watts

National Forestry. Authority
viii



Assessing-the Aboveground Biomassin Oil Palm-Plantations

Nd.o Non-Governmental- Organisation

NTFP Non Timber-Forest Products

PEMA Participatory Environmental Management. Programme'
paRD Policy and Human Resources Development Fund

KPO Palm Kernel.Oil

RED .Renewable Energy Dlrective

SOC. Soil Organic carbon

.t/Ha. tones. per Hectare

TEV Total Economic Value

uNDP United Nations Development Programme

UNEP United Nations Environment Programme

UNFCCC UnitedNations Framework Conventionon Climate Change

WD Wood Density

WMO World Meteorological Organization

USA United States of America



Assessing 'the Aboveground BiQi11ass in Oil Palm. Plantations

".,

ABSTRACT
This study on assessment of aboveground. carhop. stock in oil palm 'plantations was

.carried out in the 4 selected different plots. which .were at the. corners of the plantation.

Also 4: plots were selected from the natural forest to enable comparison of the

aboveground biomass in oil. palm plantation .and natural forests. The main 'objective was

to estimate the aboveground carbon stock in oil plantations. The specific objectives

included; finding the .overall tree biomass production in oil 'palm plantations from the

three allometric equations, and in the natural forests, to: compare the above ground
carbon stocks, .per hectare in oil palm. plantations and natural/ tropical forests and finally

'to estimate' 'the 'economic- value 'of 'carbon sequestered by' both natural forests and oil

palm plantations, In data processing and .an~lysis, _~JJ data collected '[rom sampling plots

were used for statistical evaluation. The data WaS summarized into. tables and analyzed

using Excei and SPSS. The. results were illustrated using. 'graphs for easy interpretation

and discussions to draw conclusions. The results .indicated that the aboveground biomass

.estimated from the four allometric equations 'is far different from each other. Allometric

equation by Khaliq gave :a. higher estimate of aboveground biomass in. tonnes per hectare

for both natural forests and oil palm plantations i.e. 242.08 and 106.24 respectively

compared to equations by 'Henson, Chave and Syahrinudiri, The results also indicated

that the aboveground biomass in natural/tropical forests i.e. 124.56 and 242:08 is greater

than the aboveground biomass ·in .oil. palm plantations compared by all the' allometric

.equations, In addition, the economic. value. of carbon sequestered from the natural forest

WC)s higher than that. from the dil palm plantation as estimated by the two models. It was

recommended that tropical .forests should rror he substituted for .oil. palm plantations

according to the results,

Keywords: above ground carbon stocks, forest, oilpalm plantation.
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CHAPTER ONE; INTRQDUCTION

1.1 Background
Policy makers in Uganda and 111a:n~countries are,debating on-the promotion. of biofuels to support,

economic growth and ensuring sustainable economic development as well as reducing. their Greenhouse

gas emissions, Biofuels are defined as cornbustible fuels produced from biomass and they are

:~enerally in the form of alcohols, esters, ethers, .and other chemicals ..Governmentsaround the.

world support bio-fuels production because ofconcernsabout climate change and a-possible

reductionin availability. of-imported traditional oil.

It is believed that bio-fuels cab be used as gasoline and' in this way it can be a way or
contributing towards carbon emissions reduction by some governments. Examples of

countries that produce bio-fuels are the United States, France, United Kingdom, Brazil

and Spain, Europe's bid-fuels' are mostly made from sugar. beets; wheat, .anrl barley.

Brazil is the largest producer of sugar cane and it is used to make ethanol for powering

cars, Lorries arid buses instead of 'petrol. Other countries are .making fuel from soya

bean, sugar b~et, com and palm oil. African countries in the forefront of promoting bio-

fuels .include several South African countries' and Sudan. However, the promotion of

biofuels is associated with clearing large areas of natural forests to provide agricultural

land for the biofuels .. Large-scale deforestation of mature, trees. (which help remove C02

through. photosynthesis-« much better than does sugarcane or most other bio-fuel

feedstock crops do') contributes to un-sustainable global warming atmospheric.
greenhouse. gas Ievels, 10'55 of habitat, and a reduction of valuable biodiversity (both on'

land and in oceans) Demand [or Bio-fuel has: led to clearing land {Of' oil palm

plantations. III Sumatra and Borneo, over 4 million hectares of forest have been

converted to, palm .farms 'and tens of millions more hectares are scheduled fot clearance

in.Malaysia and Indonesia,

1
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