CHAPTER I

3.1 Breeding Materials and Site Location

MATERIALS AND METHODS 3%

The germplasm used in this study originated from Senegal bia. A random

sample of five families from 13 sites originating from I alld also Gambia

(population; designated as SEN 01, SEN 02, SEN 03, S 4, SEN 05; ‘05 SEN

v
06, SEN 07, SEN 08, SEN 09, SEN 10, SEN 1 2, SEN 1 A‘\/I@ and

GAMO05.08) were collected in July-August 19 sea% Ma&ax}an Palm

9
Oil Board (MPOB) from the two countri@perm;ﬂ?sm teria re planted at
996. N

the MPOB Research Station Kluang, i 6. The palms \@ derived from the

Independent Completely Randomiﬁd?esign, @I}_ﬁ\ex @meer of 415 open-
Q
pollinated palms were planteo%al 352 ( negak§‘a)terials) and Trial 0.357

(Gambia materials) with t\%cat ach (41 pr Anies in replication 1 and 15
progenies in replicatio% the purpos aj't{llhiudy, available quantitative data
on the Senegal arma g@were %ﬁdcted at the MPOB headquarter.

3.2 Data Collc%m 5 | (j)o

'

The per@' of pr en)’ ; or )@ and oil yield components was assessed based

on datasn esh fruit bunch (nga‘)z:/ield records, bunch number (BNO) and average

N
Neight (ABW), bunch components, vegetative and physiological characters and

0 acid characters.
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3.2.1 Yield and Yield Components Y’

Harvesting of oil palm usually begins at 36 months after field I&& with
subsequent operations carried out at regular intervals of seven to days i.e. three
rounds in a month. Data on yield and yield components werg,evaluated from year

2000 — 2007.

Procedure for Yield Recording \d
o

Recordings of bunch weight (BWT) and bunc r (B ) i .\A&&

are

carried out during the harvesting rounds in 0 br n sh ‘G] weight

Yw

O is the tot all the bunch

&

counts and average bunch weight (A ) the quot bet @ FFB and BNO.

(FFB) is the sum of the bunch weight (B while B

__Z

The yield components were derive Iows

3

tlve data on the bunch components were evaluated in the 2001 until 2006.

5 h and fruit components were determined using the bunch analysis technique
eveloped by Blaak et al. (1963).
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Procedure for Bunch Analysis

Samples of three to five bunches from each palm were analysed. Each %iwas

weighed and fruit bearing spikelets chopped off the stalk. The 3&5@ were
it co

randomly segmented for analysis of the fruit to bunch (F/B) and fru positions
(FC). To ease picking, the F/B portions were kept for two days andythe weight of

empty spikelets, fertile and parthenocarpic fruits were recordwﬁualysis of the fruit
compositions was continued following spikelet sampl@!a eliay. Fruits were
detached and randomly sampled, counted, weighed and scraped./The Were\?‘rack
opened and kernel weighed. A 5g sample of m&so?r w

hexane for 18-24 hours using soxhlet apparatus.??a

calculated on weight difference before tM extractio

bunch were calculated using the below f

N
oil 'exéggted in

Y-v

mple was

he &ﬁonents of the
O

ae:

IS ES
F/B = Fruit to Bunch (%) = [(I@ WW%’?: [ (B@-STKWT) / BWT] x 100
P/F = Parthenocarpic to Frui = T/ @VT% + PFWT) x 100
M/F = Mesocarp to Fruit (% ' [ F&@-\FNWT) / FSWT] x 100
MC = Moisture Conte%esoc rp@o)= o'[zgpMWT-TWT)/(FSWT-FNWT)}><100]
O/DM = Qil to Dry, %p (%‘ =ETM ETFWT) / (ETMWT - ETWT)] x 100
| N

O/WM = Oil to esocarp (% z i c)(_; [ (100 - MC) x O/DM] / 100
OB = o% h (% \(_, = (F/B x MIF x O/WM) / 10,000
OfFi :% ibre (%)D-); Y§ [(ETMWT -ETFWT) / (ETFWT -ETWT)] x 100
K/F#mz Kernel to Fruit (%) \L}' = (KWT/FSWT) x 100

\Mean Nut Weight (g) = FNWT /NOFNUT

=Mean Fruit Weight () = FSWT /NOFNUT
/B = Parthenocarpic to Bunch (%) = (P/F x F/B) / 100

OPY = Oil per Palm per Year (kg) = (O/B x FFB) / 100
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KPY = Kernel per Palm per Year (kg) = (K/B x FFB) / 100

NJ
AD

BWT = Bunch weight STKWT = Stalk weight
SWT = Spikelet weight FFWT = Fertile fruit weigh
PFWT = Parthenocarpic fruit weight ESPKWT = Empty spikek?!ght
FSWT = Fruit sub sample weight FNWT = Fresh nut v\%
NOFNUT = Number of fresh nut KWT = Kernel wei
TDMWT = Tin + dry mesocarp weight TWT=Ti ?.
ETWT = Extraction thimble weight ETFWT
ETMWT = Extraction thimble + mesocarp weight
S\
3.2.3 Vegetative Measurements and Physiologica aract?rs \%\

\ N
Vegetative characters of the oil palm germplas er eigh%egr's after field

planting. Frond production was fir\&@e

parameters were taken a year after, jee. year 20 \thTry

o
[o})

Tt ar before other

ogical characters on the

other hand were assessed based on surément: col@e data of bunch yields

o

7]
. . &/ .
and bunch quality components,*allow, thod{Neveloped by Squire (1986).
Data on the physiologiCal characters ’:ﬁsqe@ the year 2007. The various
:
"s ogic rameters were calculated using the

—

below formulae:

components of the \%tat'
& N

N, i ,_,)(./

FP = Fr§ proalctio (nolp/ (_) = number of fronds produced in one year

rossﬁe tional A ea@) = petiole depth x petiole width

PCS =pPet
RL % length ( s Y' = length from tip of rachis to the first ligule
LL ﬁ&aﬂet Length \L}' =(LL1+LL2+....LL6)/6
L \ Leaflet Width = (LW1+LW2 +...LW6) / 6
% = Leaflet number (no/p/yr) = (number of fronds on one side of rachis)x2
0 = Trunk diameter (cm) = diameter of trunk at one meter from ground
T  =Trunk height (m) = height of trunk of ground to base of frond 41
HTI = Height increment = (HT at year t) / (age at year t - 2)

LA = Leaf Area (m?) = [(Z (LLi x LW;) x LN x 0.57) / 6] / 10,000
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LAR = Leaf Area Ratio =(FPx LA)/ VDM

LAl = Leaf Index Ratio = (40 fronds x LA x PD*) / 10,000

LDW = Leaf Dry Weight (kg) =(0.1023 x PCS) + 0.2062 Y.
TDW = Trunk Dry weight (kg) =3.142 x (D/2)? x (HT / Age in year) XQ} 0.17
FDW = Frond Dry weight (kg) =FP x LDW

Fl = Frond Index =LA/LDW

f = Fractional interception =1 - exp (04N *(LAI-03)

e = Conversion Efficiency (g/MJ) =TDM/ (31 x f) \)

VDM = Vegetative Dry Matter (kg/p/yr) = (FDW + TDW) Y'

BDM = Bunch Dry Matter (kg/p/yr) =0.53 x FFB |

TDM = Total Dry Matter =[(vDM ) %P, 1,0

Bl =Bunch Index = BDM A(BDM + VDM) . g
NAR = Net Assimilation Rate = TD@ x LAI ' .b

TOIL = Total Oil (kg/plyr) PY x 0. X

= +
%' Y
TEP = Total Economic Product (kg/p/yr) = 0PY + (K \X&Q X
Where; \

“PD = Planting Density

*0.5 = Kernel Oil Extraction Rate %
#0.6 = Relative Price of Palm Kern it'to
FFB = Fresh Fruit Bunch (kg/

OPY = Oil per Palm Year (kg
KPY = Kernel per Palm pe

'S
3.2.4 Fatty Acid Traits b < " 40
Fatty acid traits ‘&OOIEO%V year@\ﬁo — 2007. The fatty acid composition

was evaluate@he ethod-pr 'osédj)y Timms (1978) for routine analysis using

gas chro &Ehy. P
» udlf

Pron& for Fatty Acid Ana@/
%\ty acid analysis was carried out using MPOB method Timms (1978). Fresh

Owches were collected from the palm, weighed and chopped. Spikelets samples were

selected one each from apical, middle and basal portion of the bunch. The samples
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were sterilized and fruits from the sterilized spikelets separated. The mesocarps were

separated and oven dried at 105 °C for a minimum of 3 hours. The dried m?ﬂm

were minced and dried. After mincing, the dried mesocarp was diluted@us Oml

hexane and filtered with a spoonful of sodium sulphate. The filtrate‘V&ealed and

kept in dry place. Oil and hexane mixture was later separated into%0il and hexane,

using rotary evaporator by distilling the hexane vapors unde VM. The extracted
¥

oil is then poured in vials, labeled and stored for FAC and nilysis.

For the fatty acid methyl determination, 0.05g of the extracted ail Msureq-an
o
1.9ml of solvent hexane added and homogeniz dium metho of 8ml wa
s X
also added until a cloudy solution is formed. A minutes, clear@'ftion of the

verz\ ith Teflon vial

o

w

4

methyl ester was pipetted into gas chromato vial

caps for analysis. The separation of AV\Q GC “machine was under

1 A
programmed conditions. The fatt s gomp ere r éésented by the peaks on
T

the chromatograph. \ ) j u ,\A(Q

3.3 Statistical Analys Y. ' ( §
L ’ "‘D'/ ' g

3.3.1 Variability w @ CJQ

N
The quantitati Nho gica t:akoﬁgtdd was arranged in Excel Microsoft word.

The oil p essions were r@zéd according to their family codes. Simple
S tscics”
I

descri tistics sueh a§ mem standard deviation, standard error, minimum,
. ; 4
mw and variance for eachvCollected traits were calculated using SPSS statistical

®This was done in order to know the extent of variation in the germplasm

éessions. The average of the quantitative data was also standardized to give equal
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weight to all measurements using the following formula (Microsoft Office Excel,

2007): T
Z=X—-u/o @ 1)
N3

Where, X = Value to standardize

K = Arithmetic mean Y'

o = standard deviation of the distribution
NY. -

3.3.2 Principal Components Analysis (PCA) ? '.@
f' C ted by

PCA simplifies the complex data by transform be variables into
N\ NG
co

i T irst principal

a smaller number of variables called ﬁw

component accounts for maximum ata a@ompared to each

A
a%lyzed = WSCMMBLER®X”
6 >,

rﬁati@, PCA involved in the
decomposition of original i l( intg.a tru@ part and noise part. In matrix
(
representation, the mo%w a give:; um L‘Of &Dponents as follows:
A Lpeg @

N O
¢
where T is the%s matrix, P&hedoading$ matrix (transposed) and E the error matrix.

N
The strugtu ekart of*data i )he coéBﬁ'nation of scores and loadings in which focused

w

ty in the

Succeeding component. PCA

=
o
[N
<
=4

software (CAMO software

by usertin interpretation of PQ%«esults while the remaining part is called error or
N

%matrix. The ath column of T and ath row of P is represented by vectors of ta
:a a respectively and both are the vector representations of the ath PC. The number
PCs is denoted by A, while a is the number of PC such as 1, 2, 3 up to A. The

maximum number of PCs (A) determined is either | — 1 (number of objects — 1) or J
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(number of variables) depending on which give smaller value. Thus, the first scores
vector and the first loadings vector are called eigenvectors of the first pWI

component. Therefore, each successive component is characterized @ir of

eigenvectors for both the scores and loadings (CAMO, 2014). *

In contrast, the residual matrix, E, represent the fraction of v atlozhat cannot be
modeled well. It other words, it cannot be explained by avai Cs yet, useful in

the lack-of-fit measurement of model to the original da re sball value of E

Ao th?-slze

PJAAEhe more
Y-

indicated the good model and vice-versa (CAMO, 2014). Usuall

of each component can be measured and represe elgenva e.

U’I

significant the components indicated the Ia f th

: thu%ﬁve larger
eigenvalue. Therefore, the eigenvalue of cwhe Ser'\} 0 uareigthe scores and

represented as follows: O
AN
&
Oa = l 1 tl] 0 @ (3)
f all'nonz |genvalues for a data matrix

where ga is the ath eigenv [,
equals the sum of squa% nn;gji; @that

e gy Li-z <~
k. é{ b & (4)

¢
where K is g@ler of l orJ re'retejzoos)
E er ) D

3.3.3 r/Analysis T
N
2

anaIyS|s identifies variable which were further clustered into main groups and
r

oups using Ward’s method through the “THE UNSCRAMBLER®X” software

0 MO software version 10.1). The general purpose of cluster analysis is to group

similar objects or samples into respective classes based on their specified



35

characteristics or variables and it includes different type of algorithms such as joining
(tree clustering), two-way joining (block clustering) and k-means clustering.

of the tree clustering algorithm was to join the objects or samples in e@ss of
themselves together using specified distance measures and linkage rules; , forming

larger cluster by connecting all the objects at the last step known as hiefarchical tree.

Y

The Ward’s method (Ward, 1963) used in this study optimiz bjective function;
that is, it minimizes the sum of squares within gro@ax 'zes the sum of
squares between groups. Ward’s method is similar o the finkage m s¥in that it

&

begins with N clusters, each containing one obj iffers in thét’it doeswiot use
s X

cluster distances to group objects. Instead, trw ithin-claster SL.Q)\.bf squares

(SSE) is computed to determine the n groupa m

SSE:iZ:‘%(yij—V)Z \‘s)ﬁq\% (5)
¥r ol Bns

d a@l step of the
aQe data) as:



