CHAPTER |

GENERAL INTRODUCTION *j

Oil palm is a tropical crop grown mainly for its industrial productiongf vegetable oil.

According to the World Bank report (2010), oil palm prow; of the leading
lo

vegetable oils produced globally and it accounts for one q g 'al consumption

and 60 % of international trade in oils and fats. The oil cte fI’WH palm is

% of vhi |sljs:&§%amly
rp e§'( ,ZOLQ)Y.MaIaysm

the‘W prod&n’ of palm oil
with their main markets in China, Euwamon Indidy=€ind @nited States (Qil

World, 2012).

n ‘-}
The modern oil palm mdustr& wor as own only four oil palm trees

that were introduced frgm A dam rota G i@ and Bogor. These four palms
I

of two types, namely the palm oil and palm kernel 0

for food purposes and the other 10 % for non-

and Indonesia presently account for about °o

were planted 1848 in Ja a a ornam nﬁ ani, 2012). This shows that the oil

palm planting m rla ave & verypnarro netlc base and a lot of concern was

generated am Me hgrs 1 " aye) dthus provided the initial impulsion for

the coIIec palngl gengti s from its area of endemism (centre of origin
e

' 4
such els guin nsw‘f st Africa and E. oleifera from South America),

as% iversity is a crumaT’(f?ctor of any agricultural production (Rajanaidu, 1994;

%ldu & Jalani, 1994).

e first oil palm collection expedition was however made first in 1973 to Nigeria and

180,000 oil palm seeds were brought to Malaysia after a strict quarantine routine. The



collection expedition progressed to other countries in Africa (Cameroon, Zaire,
Tanzania, Madagascar, Angola, Senegal, etc.) and South America to collect ew
germplasm samples of E. guineensis, E. oleifera and other economic pal lil
& Rajanaidu, 2011). All the prospected oil palm germplasm were fie ted at the
Malaysian Palm Oil Board (MPOB) research station, thus makin Y.the world’s

largest ex-situ oil palm germplasm conservation programme ( ush

Collection, conservation and evaluation of germplas% o‘llde opportunity
for tapping advantages of natural diversity for imprqvemeM (Safkar 301 nd
these have been accelerated in the past decades ent the ekti f-h? draces

Yv

and wild relatives (Sapey et al., 2012). Th pa servation
|mum“\a\|at|on and to

therefore, requires that collection methocw
this essence, plant genetic resources con tiog entai IIect@ conservation and

management, identification of p : vgl ateri Ls;:by characterization and

evaluation for subsequent utili 43'

Germplasm collectintnvo es the fasse I|n samples of a species from
populations in the f ur. |t for“ rvation and subsequent utilization
(Maji & Shaibu, & nser iPn of germplasm materials on the other

hand ensures %\en c%"ge ¢ resources and can be done in the natural

habitat t e r 9n itu} o’ ou the native environment (ex-situ) and this

‘\

constls most |mportant S of conserving plant genetic resources (Gonzalez-

\

et al., 2004; Rao, 2004).

haacterization and accurate assessment of plant genetic resources make up the first
easure towards efficient usage of plants germplasm, because the power to key out

genetic variation is essential for effective management and the use of genetic



resources (Tahir, 2013; Rao, 2004). Adequate characterization for agronomic and
morphological traits is necessary to ease utilization of germplasm mater

breeders (Upadhayaya, 2008), and the utilization of grounded multivariafe tical
algorithms have become significant in classifying germplasm, orderi@%bility for
magnanimous number of accessions and studying genetic relathghships in any

breeding materials (Mohammadi & Prasanna, 2003). \'

aerd when

several measurements are made on each individual Qr obje® in pne ros\ les

(Rencher, 2002). Out of all multivariate techni%ncipal 0 n!nts\a alysis
s ¥

and clustering have been extensively used to if ‘gecQ sm n@ﬁals. PCA

Multivariate analysis consists of a collection of methods

(2]

erirg{an exploratory

generates the general relationship betweeca e

data analysis tool for grouping accesm (Rw
component analysis (PCA) and %nalg/ ' 1v Q@n successfully used in
()
e

: q4 . .
germplasm evaluation for yea\ I

y revegl thgyrelati
variables studied (Zafar et aYB!B; M’ji &
This research thereb@s) us te’s@ﬁical analysis (PCA and clustering)
to unveil novel t&] he &@ger that will account for high variation
among the ac@ anfl afso p'st iﬁ@(\%duals that show high level of diversity in

order to E&% he}er sis jor oil @« improvement and germplasm enrichment.
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1.1 m Statement
S

ich@, 2007). Principal

ip and correlation among

|bu,®; Odewale et al., 2012).
(

T

%1 palm stems from a very narrow genetic base and the effective use of crop

Oetic resources stored in gene banks by breeding programmes is limited. The

number of accessions deposited in gene banks, however, is continuously growing.



Slow characterization of germplasm has been pointed out as a major cause of this and

the use of principal component analysis and clustering in characterizing ovm

germplasm is limited. %\
1.2 Objectives v

a. What is the extent of variation in the Nigerian-MPOB@I % germplasm’)

b. What are the main characters contributing to I’Iatlor\HOll palm
germplasm collections? ' c')
c. How similar are the oil palm accessions? Y.
¥
Therefore, the objectives of the study Q\,G)V °\ 04‘

i. Explore the extent of varia b|| ngerla a{éé*on palm germplasm
@

collections using unlvarlat S. é’
Ii. Explore the pattern of tyot e ol pal@enals and identify the main

characters contri the era ‘y&nablty using principal component
" &

analysis. (J

iii. Classify th\&l n hlr‘('{.%'germplasm accessions based on their

The intention of the research is to find answers to the following

A,

o
overall agity usjhg rﬂ:gerfj?ysw

1.3 ﬁo Research

Ing multivariate data set of MPOB-Nigerian oil palm germplasm; using PCA to

\,Y'

%y

pattern of variation and cluster analysis to reveal the relative positions of the
germplasm materials. However, PCA is poorly understood as some of its output

cannot be easily interpreted. The problem also encountered with clustering analysis is



determining the amount of clusters to generate.

1.4 Organization of Thesis \i
The thesis is structured into six chapters, with introduction as chapwi?ipter ]

highlights the background to the study with a review of current re into the
question asked. Chapter Il reviews the extent of variation in igerian-MPOB
based oil palm germpalsm. Chapter IV highlights the p ran variation in the oil

palm materials. Chapter V reveals the clustering of t Im makgrialggdifto groups

@
while chapter VI highlights the general concluQggs of thg stu 'as a}&'as
A

recommendation. 2
¥

N



