CHAPTER V Yv
DISCUSSION :(’)

A clear relationship between agronomic traits as stated by Deyon 1) will not
only address the fundamental principle of plant breeding but o facilitate the
plant breeding practice. Most of the characters suchy.as the afronomic traits
investigated in the current study contribute to crop yi high variability unveiled

]
in some of the yield, morpho-physiological and acid traits a elsseq_xj_,s?ind
=
important for efficient selection of elite oil palm acCessions with hi yieldzand yield
Y

component characters. This finding supports the fesult r by LisHammed et al.

(2014) in variation and correlation s dl% PO n alm germplasm.

The existence of variation is nopetheles vf’ Nquiv
breeding population (Marhalil et al. 2) ()
5.1 Principal Component W

'S
Deyong (2011) stated that when giBrJ Jhé;}é;ter contributed mostly to yield, it

complicates the @m of elw ide cro@litecture and that finding out several

N
typical agron Nlts facro i}bf istance in architecture designing and / or in
designing op yild. hi cﬁdﬂon according to Deyong (2011) could be

4
materi wrough Iti\fgriatsmatistical analysis. PCA through its dimension
rew method is of imm?hc?e help in knowing the traits contributing most to

n. In present study, nine PCs with Eigen values greater than one and total

Qmulative variance of 88% were extracted from the numerous variables through PCA

with ABW and BWT, PCS, BNO, C16:0, carotene, MNW, HT, IV and K/B



o1

contributing mostly to PC1, PC 2, PC 3, PC 4, PC 5, PC 6, PC 7, PC 8 and PC 9
respectively. This translates that oil palm accession with higher scores for the i

seems probably will attain high yield more easily and as a result, these traits d be
given utmost importance in breeding program of oil palm germplaﬂ'&er study.
This result follows similar trends to that of Deyong (2011) in ananong main
agronomic traits of spring wheat. Furthermore, it can also be observed from the PCA
results that most of the yield contributing traits was poor o g;:slexcept on PC 1.
From the findings of this study, it is obvious that a dh rw‘breeding

program can be initiated by the selection of geno from RC le \This

result also agrees with the findings of Ma al. (lo n morphological

diversity and traits association in bread whe\\, 0\ {\Y-
5.1.1 Score Plot \: @)
\ /(\
The score plot is a visual aid for ning an a opriaté—\ytmeer of PCs. It shows
t

the eigenvalue against the CON igenValues measure the amount

u e
N
of variation explained eag PC andy pr@or the first PC and smaller for
n e; eate

the subsequent PCs. A réﬁm one indicates PCs accounted for

Aechioph

ounte onefof the@nal variables in standardized data and

itis commonl@s efich rk!‘or(ﬂ%iéh PCs are retained (Fernadez, 2002). The

at@mum variation was present in the first PC and

more variance th

score plot I tud

A

accor to"Magbool et al. (Zo&fgelection of genotypes from PC 1 will be useful.

‘@iadings
N

loadings are correlation coefficients between the PC scores and the original

variables. PC loadings measure the importance of each variable in accounting for the
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variability in the PC (Fernandez, 2010). In this study, variables on the left quadrant
with high loadings on PC 1 include TDM, P/B, MFW, ABW, BWT, OY, MW
TEP, FFB, BDM, O/B and e while those on the right quadrant with h@mgs
include S/F, K/F and K/B; these set of variables can be said to be antl-fAd.ated That
is to say, those on the left quadrant are traits conferring high yieldygto palms while
those on the right quadrant are not yield contributing traits and palm with high
percentage of S/F, K/F and K/B will be low in yield. Thi mt from the strong

negative correlation that was unveiled between varia and FF ther y|eId

traits in the research carried out by Li-Hammed e 14) on as aﬂo@tween

oil palm traits. T
< z N
Variables with high contribution to PC WBNO, P L, & IAM and BI.

Also from the loadings plot, variables th close toge alon@e same PC can be

AN
said to be highly correlated (C 014 )%tl zﬁ(ﬁrnandez (2010), high

correlation between PC 1 an(\ icate that K&irlable is associated with

the direction of the maximu Wunt 'f vaniat nion% dataset al. so, more than one
(

variable might have a“highy correlati t\pe%with PC 1. A strong correlation

between a varlaij\jc 2||nd|c S that%b variable is responsible for the next
largest variati tMe data per

Further@me F}C Dsﬁ n@ particularly amongst the fatty acid traits had
s

no significant loadings on anyco e extracted PCs. This suggests that the variables
N

h ttle or no contribution to the variation in the Senegal and Gambia oil palm

ggpl

(Q

asm. Therefore, PCA may often indicate which variables in a dataset are

portant and which ones maybe of little importance (Fernandez, 2010).
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5.1.3 Scores

PC scores are the derived composite scores computed for each observatio%m
the eigenvectors for each PC (Fernandez, 2010). From the scores of: tﬁf@l palm
germplasm summarized in Table 3, oil palm genotypes with high s or‘e%PC 1 can
be said to be the most diverse. Those with high negative scoges, mSC 3, SEN
09.04 and SEN 01.02 can be said to compliment variables wit negatlve loadings
d'SEN 02.08 are

2014§z~T he
e ag yﬁfd traits

its) while

on PC 1 while those with high positive scores, i.e., SE

QD

complementary to variables with high positive loadings on'PC 1/(CA

oil palm genotypes with high negative scores ar e high yield

? 4
as observed from the loading plots were Ioade@tlve n

the non-yield traits were also positively cwn PC 1(fogd1l tr g\nd genotypes
with high positive scores can be said MOn w Ther@e from the scores
e re

{9 guowiy b

given to the Senegal and Gambl g
with highest score having des haract for rthi dlng programs.

Furthermore, score plo hICRIS a dlm":ifl sca Iot signifies how well the data
es

is distributed and g| informati o

|

study, oil palm pes that_aresCloser @ ne another have close values for the

correspondm@les Rile o;e' t(t.{jr)are far away from one another are quite

differen t<n$/ S fo‘;c rre o w@rlables (CAMO, 2014). The scores plot of the

Senegal,and¥*Gambia materia Is ~p§t~rayed that genotypes that are close together are

O

S as belng similar when rat ed on all the variables studied while genotypes which

can select genotypes

In the scores plot of the present

further apart are more diverse from other accessions (Smiullah, 2013).

n the present study, SSC 3 was the most distant oil palm genotype from other oil

palm accessions. The reason for this is glaring distance as SSC 3 is a standard cross;
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i.e. hybrid between a dura and a pisifera and standard crops also known as tenera are
known to be f high commercial value as they are high yielding genotypes as cow'sd
to their dura counterparts (pisifera is normally trail) used in this study (@5 002;
Corley & Tinker, 2003). Besides from SSC 3, genotypes which are al se as can
be seen from the scores plot include SEN 01.02, SEN 09.04 and 05.08. The

Gambia material GAM 05.08 was expected to be different eWit is not of the

same origin with the “SEN” genotypes. l
5.1.4 Bi-Plot \d¢
4
| S
Bi-plot display is a visualization technique for i tigating the i ter-rsjetionships

Y
between the observations and variables in uItixiate rnend YZ'OlO). From
the bi-plot (Figure 5), genotypes SS

\ 09.
choice for genetic improvement. G 05. %} best /c\hgice for high carotene
palm. The result of this is in conformity with that o ou@ et al. (2013) who used

nd"SEN 0%.02 will be good

7]

the bi-plot graph to suggestw candi cowped accessions to be used in

e
genetic improvement of'the czlpII J [ §
) 4 ¢ &
5.2 Cluster Analysi l \ é./
&
Estimating ge Nver 'ty,a?e}e&m' the relationships between collections are

very usef suring forjensuri ficient germplasm collections and different
4

marke %ailable fo stu&ir@miability among accessions (Rabbani et al., 1998).
Se%;chniques have also\%?een used to classify and measure the patterns of

pic diversity in the relationships of species and germplasm collections for a

Oiety of crops. However, morphological characterization constitutes the first step in

the description and classification of germplasm (Mostafa & Hamed, 2011).
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Doumbia et al. (2013) stated that PCA alone may not give a clear character
representation in terms of their contribution to genetic diversity and hence, t

for PCA to be complemented with other techniques such as cluster an \/hich
provides more information about the relative positions of the accégk. Cluster
analysis of the germplasm resources is helpful for parental selec In the plant
breeding program (Deyong, 2011). In this study, all the Sene aMambia oil palm
germplasm were clustered into six types with each gro X; i‘s own peculiar

characters. Such information would be effective in selecting ar.EN(IdateriaIs to
2

Yw

breed new expected oil palm varieties. The MPOB- ian oil pal erh&@ also
grouped into eight types by cluster analysis (LI d eta\{f ; \Y
Y.

Though cluster analysis was able to greip essio‘rﬁ ith’ greatersmorphological

similarity together, the grouping did Mess rily gr acc_\i@ns from the same

er%}oﬁp& gether with some of the
Senegal materials. This stat t'ere i$ NO cq@n\tency between geographical
origin and genetic dist@%eymuwﬁj&:@m), Lacis et al. (2010), Talebi
and Rockzadi (2 %d A@ﬂ. (25%%) also reported lack of relationship
a L
IS

between geog NI ori ig a
' 4
opinion that the ociag en tic similarity and geographic distance among

genoty, wt alwgy ear. Thiymay be due to migration of the oil palm materials
_~ e

gion to another in téi?ection site.

fro&
%ed on the means value for each cluster, cluster-l1, cluster-1l and cluster-Ill

Ontained genotypes with high yield characters and as stated by Ajmal et al. (2013),

increased yield potential is a stated goal for plant breeders. Hence, these genotypes

origin together. This can be obser;fm—\e gr%SGare?a materials which were
W

not in the same cluster gro

lanﬁe%Sonnante and Pignone (2007) were of the
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could be exploited for their release as high yielding accessions after testing them on a

wide range of environments. Furthermore, these genotypes can also be utiIVﬂs

parents in hybridization programs to develop high yielding oil palm V@This

finding is in conformity with research of Ajmal et al. (2013). Also ¢ | had the

lowest height and hence, the genotype in this group could be useWbreeding of

short palms as it is a preferred trait in oil palm breeding for as\HJvesting of fresh
X

fruit bunch (Sapey et al., 2012). Groups with desired alfo be exploited

directly for such traits. \d
’Yv

@

N

5.2.1 Genetic Distance é I -f)
4 \/Y*

According to squared Euclidean distances %zon N'pes, th %est genetic
distance was between SEN 13.07 an% i thi followe éq SEN 02.08 and
SSC 3. Hence, crosses between morphologi di?an genotypes will result in

N
maximum heterosis. The importan genetic di “rsity Qﬁ_%'naximum heterosis has

been reported by many reseaw. el al et.al."(2013) reported maximum

w

=
heterosis in some gern%%ccessio s of some E{s%pian specialty coffee based on
morphological traits\ \" ' g C},
Genotypes WitI\h&@% \}dis ?@ between them can be hybridized as
¢
hybrids of mum distan u{ir(r;g% yield. On the other hand, the least genetic
N
distanc% corda‘dbmj N 02'3% and SEN 07.08. Therefore, crosses between
Y.
gen of close proximig@'@uld be avoided. However, Rahim et al. (2010)
su\yd that crosses between close genotypes could be useful for backcross

w ding programs. Similar to the findings of Khodadadi et al. (2010), who reported

at cluster analysis can be used for finding high yielding genotypes in wheat.



