CHAPTER 111

G}Y*

VARIATION AND ASSOCIATION OF TRAITS IN THE MPOB= RIAN

OIL PALM GERMPLASM ? '
3.1 INTRODUCTION Yv

Oil palm is the world’s most productive oil crop i of its W World’s
production of oils and fats by 2020, has been proje to hit 14 mi 01 t.o‘£° and
palm oil production to hit 34 million tonnes (Jal3w, 2019. y en,\,@n oil is
Hm yieI@Xg progressed

teri re based on the

expected to be the dominant vegetable oil % rid

satisfactorily, however most of the c%
four palms planted in Bogor. So, it’s wid y%? edgrrow genetic base of
the oil palm has been an obstruc 0 i§ selecti®n p@ﬂ. As a result of this

situation, oil palm genetic rm S pros\&ld'ed in its area of relative

abundance which is b@vego be injAfrige; @y the area around the gulf of
guinea (Corley & wr, O(') \3&
Nigeria (Rajanai(&ao, :

materia% e MP jgjeri%rﬁ‘c\;lections have been introgressed into existing
breeﬁAorogrammes with p@‘éular emphasis on short stems, more liquid oil
@tion, high carotene content and high kernel yield (Corley & Tinker, 2003).
he& characterization of these wild genetic materials forms the first step to their

Qicient usage.

plaris

this expedition was mounted in
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Furthermore, there is need to deepen the effort of breeding and improvement through
genetic variability to make sure that high yielding breeding materials are avail?'m

cultivation (Baukoume & Louise, 2007). %\

Knowledge of genetic variability and relation among oil palm germplasm Haterials IS
also crucial for selection of promising breeding materials be% exposes and

dictates resource allocation to the promising breeding ma whe existence of
genetic variability in germplasm also helps facilita@gdiQ‘?ency and
outcome of this will be high selection benefit (Abdullah et 2%, 20§1). ® Y-
N
O
In plant breeding, it is also fascinating to measure tionsh}p etwgen tra’g&. Th

Y
\nt, W@ﬁeasures the

quani@ative variables. It

is is

frequently done through the calculation of gorrel&ion co

direction and strength of the linear re ti%v etw
is written as r and it is always a nymber b&twi .Ms ositive when two

variables vary in the same directio egative whh in tt@pposite direction, i.e. if

q
one character increases, thew c aN d{&gﬁse (Moore et al., 2013).
According to Falconer 981%he corrglatio qef@w is important to determine the

measures of selecti0\ \'. "(50
Thus, the obje@ thi

wertzg" determine the extent of variation and

evaluation gfcOrrglationgcoeffitert i g—)yield, agro morpho-physiological traits and
N
oil quali gail¥in thé Nigv_ n dura oil palm populations.

N
3. RIALS AND METNODS

Q % Plant Breeding Material
h

e Malaysian Agricultural Research and Development (MARDI) and the Nigerian

Institute for Oil Palm Research (NIFOR) in 1973 jointly made collections of oil palm
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genetic materials in Nigeria to broaden the genetic base of the oil palm. The Nigerian
oil palm germplasm was collected at 45 sites (45 populations) (Table 1, Flw
with an average of 20 palms per site and 200 seeds per palm. A total @(595
duras and 324 teneras) open-pollinated bunches were harvested duri ollection
(Rajanaidu & Rao, 1987). The prospected oil palm breeding mater Were planted
using eight cubic lattice design on September, 1975 and igenti as Trial 0.149
(Rajanaidu & Rao, 1987) at MPOB Station, Klu mylla Kluang is

However

é

characterized by Rengam soil series and a rainfall of t 2500

only the dura Nigerian oil palm breeding mater@ selectgd for h‘ [@se of
<

this research.

&

3.2.2 Data Collection %VY'W é‘r

Data collections were carried 0 for n I SE\quality components,
morphological traits, physiologica and\f atty ac compesition.
3.2.2.1Yield and Yleld C “ s
I
Harvesting of oil paI aIIy t& onths after field planting with

&

subsequent opera ns rled Lut at egulaz‘z?fervals of seven to ten days, i.e. three

rounds in a t atagongyie omponents were evaluated from 1982 —

1986. Th y|eIM) t re fresh fruit bunch (FFB), bunch number
(BNO a erage bu BV\\/'RAPPENDIX A).

C-)

unch Analysis

on bunch analysis were evaluated from 1982 - 1987. Bunch and fruit components
ere determined using the bunch analysis technique developed by Blaak et al. (1963)

(APPENDIX B1). The bunch quality components included fruit to bunch (F/B), oil to
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bunch (O/B), kernel to bunch (K/B), oil yield (OY), kernel yield (KY), total economic

product (TEP), etc. (APPENDIX B2). T
Figure I: Map of Nigeria showing collection sites and annual rainfall (Its%l.

1996)
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Table 1: Collection sites of the MPOB-Nigerian germplasm materials (Ithnin et al.,

1996)
STATE AREA SITES 4 3
Middle East Benin lyowa (01
Asaba Umenda ( h
Sapele Amukpe &
Ughelli Ogubi 04)
South East Abak Ikot Okpong
Ikot Okgro 6)
Ikot Ikan (07)
Nung (08)
Ikot Ekpene iva ,(09)
Ik m |(31)
ot Anwanas_ (3
Calabar ARa@mpa ®
Kwa Fal (}Y-
Eket A

Oron

: Opobo z
Middle West . Uda \)
. li Ihi;a

Iko_t Qk (36)Y'
)
°\U i 12)
Ug¥uoba (13)
ma O (14)
a (15)
N %i (16)
Ez (19)

(34)
ema a7
boh-Mbaise  (18)

Owo-Ahiafor  (30)
Okwe (26)
Ahaba (27)
Oloko (28)

Mbarrabo (29)
Umuchrughe  (20)

Iriebe (23)

Degema (24)
Abarigbo (21)
Batati (39)
Vabiti (40)

Labozhi (41)
Takuma (42)

Ayangba (43)
Ogbalato (44)
Ologba (45)

() Indicates the population code of the collected Nigerian oil palm germplasm
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3.2.2.3 Vegetative Measurements and Physiological Traits

The vegetative measurements were evaluated eight years after field plantingw
production was first calculated after the 7th year before other parameters @en a
year after. Data were pooled in 1983. Physiological parameters were gs*md based
on measurements on pooled data of bunch yields and bunch qumomponents,
following the methods developed by Squire (1986). Data on @gical characters

were evaluated in 1986 (APPENDIX C).

3.2.2.4 Oil Quality Traits " \\z"
|5
Oil quality traits were evaluated from 198 - 1997.%§he fatgy dci om& ion was
evaluated using the method proposed by Tigams ($978 o\'ﬁne anghgis using Gas
chromatography (APPENDIX D). \c') 64
\ '&
&
)
9 Q-
rmp&ﬁf materials, secondary data

Ny . .
Iv@bmputed using the Statistical

e“s@;tics for each trait such as mean,

3.2.3 Data Analysis

% ﬁ
In order to know the extent M tion in
ation t#sis

collected was based po
Analysis System (SAS). 31 ple edCnj
standard deviatiq, mrd ‘ror, ianc% Inimum, maximum and coefficient of

\
variation wer@wte thwo ?'3 M.é(NS procedure (PROC MEANS) of SAS.
Using the%ate cofrela o@( in SPSS (Version 21), Pearson’s correlation
o o
coeffidien

ere comp¥tedan wao tailed test of significance was applied. The

(@’

Ve

%)

co%n of correlation was¥analyzed to evaluate the relationship among the
%nt variables in the MPOB-Nigerian germplasm under study. The correlation of
Officient is written as r and the values for the first variable are x; and y;, the values

for the second trait are x; and y,, and so on. The means and standard deviation of the
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two variables are X and (x, —X) for the x-values and, y and (y; —Y) for the y value.

The correlation r between x and y is given as;

Y~
. D (% =X)(Y, - Y) -S 1)
<

[0 =R -9

3.3 RESULTS Yv
3.3.1 Variations in Traits \d
'

R . ; N
There were variations in the all the quantitati ams recorgled de@ palm

germplasm prospected in Nigeria. Overall variggag Of aUQ S arespresented in

Y-
Table 2. High variations were recorded stic“ﬁcid 14:0@ yield (QY),

kernel yield (KY), Bunch number (BNaan nut we (M@%, total economic
A

product (TEP), palm height (HT) a%an frmx(

@
31.31, 31.14, 30.92, 30.42, 30.%pe ively) dfiat@of above 20 % were also
i a

recorded on average bunch ; frel Defiole cross section, bunch dry
mass, vegetative dry n% rea,j af }I‘f&)@ kernel to bunch, kernel to fruit,

total dry mass and bun@evels ‘%eriation were recorded in other traits

especially for w y m‘ ‘\A)ﬁodme value (IV) at 5.54 and 4.86 %
| Q) ?
respectivel (J
N N
N 7 S
3.3.1L ons in Y¥€ld ﬁd@d Components
N S

ean for yield and yield components showed FFB had 149.86 kg/palm/yr, with

0 having 13.24 bunches/palm/yr and average bunch weight of 11.93 kg/palm/yr.

(43.65, 35.03, 33.88,

Among the 44 oil palm populations (Table 3), NGA 12 gave the highest dura FFB

yield of 190.29 kg/palm/yr, with BNO of 17.23 bunches/palm/yr and average bunch
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weight (ABW) of 11.23 kg/palm/yr, more than 26.98 % above the grand mean. High
FFB yields were also observed in populations; NGA 14 (174.18 kg/palm/yr), hw
(167.99 kg/palm/yr), NGA 13 (166.51 kg/palm/yr), NGA 16 (166.92 \u/yr),
NGA10 (163.75 kg/palm/yr), NGA 35 (163.01 kg/palm/yr), N (162.55
kg/palm/yr), NGA 7 (160.60 kg/palm/yr) and NGA 17 (160.42 kgw./yr). On the
other hand, lowest FFB vyields were observed in NGA 39 (97. m/yr), NGA 40
(100.74 kg/palm/yr), NGA 41 (105.44 kg/palm/yr) and N le4l39 kg/palm/yr),

more than 29.65 % below the grand mean of FFB of all opul t|o

3.3.1.2 Variations in Bunch Quality Compone

N
(MF Yr-nesocarp to

As indicated in Table 2, the mean value fqr mez fruit

fruit (MF), kernel to fruit (KF), oil tox ), 0

and total economic product (TEP) yere 9.32 9 3P0, Y2 A%, 14.65 %, 8.21 %,
‘44\ 2

apd 29. ;! g@h/yr) respectively. As

A 37 hlgh.eﬁcore for mean fruit weight

OY)&kernel yield (KY)

=

22.17 (kg/palmlyr), 12.22 (kg/pa

presented in Table 4, populatl
with 11.95 g while pogerlatiofg NGA 4,;de |I0 Wlth 6.11 g. Populations NGA
16 and 19 had the % 3&( me p to fruit with 49.82 and 49.33 %
respectively Whl| }% got @West with 37.93 %. In terms of the oil

yield and tot@ l pbd ,l'gh&‘tgr'ﬁean scores were recorded for population

NGA 12 2 (}g vfll)y .52 (kg/palm/yr) respectively, while lowest oil
'

yleld tOWl economic produgg;re got by population 42 with 12.58 (kg/palm/yr)
N

84 (kg/palm/yr) respectively. Lowest total economic product was also recorded

0 opulation NGA 39 with 18.84 (kg/palm/yr).
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3.3.1.3 Variations in Vegetative Traits

Mean values for vegetative traits for all the populations is presented in %& A
range of variations can also be seen in the vegetative traits. Highest frﬁ%uction

was recorded for population NGA 41 (31.27 fronds/yr, eguivalemt to 2.6
fronds/month). Populations NGA 40 and NGA 39 also showed igm production
with 31.26 and 30.69 fronds/yr respectively while the lowe production was
i fronds/month.
L9 inghude
13 o

exhibited by NGA 44 with 25.20 fronds/yr, equiva

Populations with lowest petiole cross section (PCS) and Mchisfleng
populations NGA 39 (9.79 cm®, 3.56 m), NGA 87 cm®, 363

cm?, 3.50 m) and NGA 42 (10.90 cm®, 3.60 m).

High trunk height (HT) and trunk dia e@M)
'gmvas showed by NGA

m) and NGA 01 (0.75 m) respectivEy whi S%W '
13 (0.91 m) and smaller trunk dia exhgpited b GA@‘, NGA 39 and NGA 42

ordegNtor NGA 35 (1.49

q Q-
(0.63 m). Considerable amounN riati o) fnﬁﬁ in leaflet length (LL) and
N
leaflet width (LW). NG 14 §7.76 cnpP and QA§.78 cm) had the highest LL and
LW respectively while N 4 %ai sh&é&' LL and LW (67.51 cm and 3.68

respectively). LMa (LAY, a ggfived Cﬁjonent of LL, LW and LN had the

O
: : : | : : ;
highest with wigh 75 }and%)vest with NGA 41 with 4.25 cm®.

@
N>
3.3.1.4 @s ngic@aitS

N
Magp SCB¥es of physiological%%?ts for the MPOB-Nigerian germplasm are presented

4,

le 6. The interception of radiation (f) depends on the leaf area interception

4,

I) and there was no much variation among the populations. Also, there was no

7

marked difference in mean values for bunch index (BI), radiation conversion
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efficiency (e) and net rate assimilation (NAR). Highest score for bunch dry mass was
recorded for NGA 12 (15.22 tonnes/ha/yr) while lowest score was recor

population 39 (7.84 tonnes/halyr). Vegetative dry mass (VDM) and to ass
(TDM) recorded highest with NGA 20 (10.50 tonnes/ha/yr) and 5 (23.32

tonnes/halyr) respectively while lowest value for these traits was WA 39 (6.86
and 14.69 tonnes/halyr). \'
N,

The means score for all MPOB-Nigerian populati are presg@nted iab . As

Ky

presented in Table 2, the iodine value (IV) ha Iowe;t arigfion (428-6 %) as
\mu N
ric 33(012:0) and

palmitoleic acid (C16:1). However, th e%l h vamalioYjor gstic acid (C14:0).

There was also variation in stearigpacid (€18 d@in eic;ecid (C18:2). For IV
N
fo

content and C18:1, NGA 02 ha ighggst val Iloﬁsd by NGA 19 and for

q Q-
C18:0, NGA 19 had the higm ulf by 02. NGA 34 had highest
F

3.3.1.5 Variations in Oil Quality Traits

compared to other traits. There was also ,no v;'ation

7

value for C12:0 while MGA 3@ had vajue fopCi4: owed by NGA 34. For C16:0,

highest value was regorded<for {2 ovf/‘ NGA 13.
3.3.2 Correlati %aits &
\ ! (J
2 .9

¢
The corre@vong he el ~&aﬁch quality, vegetative, physiological and oil
s
quali:&re presen ih T@ . Fresh fruit bunch (FFB) exhibited strong and
poﬂ rrelations with avémege bunch weight (ABW) (r = 0.718), mean fruit

%(MFW) (r =0.709), mesocarp to fruit (MF) (r = 0.808), oil to bunch (OB) (r =

031), oil yield (OY) (r = 0.946), oil to dry mass (ODM) (r = 0.515), total economic
product (TEP) (r = 0.964), petiole cross section (PCS) (r = 0.709), rachis length (RL)
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(r = 0.822), leaflet length (LL) (r = 0.787), leaf width (LW) (r = 0.572), leaflet
number (LN) (r = 0.735), leaf area (LA) (r = 0.732), leaf area index (LAV-:
0.732), bunch dry mass (BDM) (r = 0.992), vegetative dry mass (VDM) NQO),
total dry mass (TDM) (r = 0.902), bunch index (BI) (r = 0.719), radi nversion
efficiency (e) (r = 0.856) and fractional interception of radiation aWr = 0.784),

but no positive significant correlation with parthenocarpic frt‘itMch (PB), oil to

Also, FFB had strong negative correlation with kerngl to ( )0\24712 ell
¥

ueson (FP)

s Y

(r = -0.692), but negative non-significant correWwi h‘an T of bu@ies (BNO),

palm height (HT), net assimilation rate (%Nd no slgnigigant c ﬁtion between

wet mass (OWM), fruit to bunch (FB), trunk diameter (DI

to fruit (SF) (r = -0.696), kernel to bunch (KB) ( .714) and fro roli

FFB and oil quality traits. BNO showe g Rositive

(BI) (r = 0.375) and strong negati Iagwx
2) 0

0.398), FB (r = -0.414), PCS\ 61

%(:;-0.4 ST L (r = -0.524), LW (r =
-0.509), LN (r = -0.402), Yy_vm §O.538)and LAI (r = -0.538).
re

-0.740), MNW (r = -
S

Average bunch weight ) sho tong ations with all traits except with

PB, OWM, LAR, Nilqu&lity s, >
&
Furthermore,@ the %e yg Iﬁ‘ys there were significant correlations (r

between Q—'O.%? exgep 0®i0|e cross section (PCS) with leaf area ratio
'
(LAR)NgndSpalm height (HT@EO, among the physiological traits, there were

S Wﬂnt correlations (r between -0.348 - 0.903) except for net assimilation ration
ch had no significant correlations with most of the traits. Correlations between
Ogetative traits and physiological traits were also observed. In addition, IV had

negative correlations with BNO (r = -0.324), PB (r = -0.342), Bl (r =-0.299), C12:0
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(r = -0.477), C14:0 (r = -0.645) and C16:0 (r = -0.799) while it had positive
significant correlations with C18:0 (r = 0.555) and C18:1 (r = 0.727). C12:Ow
had significant negative correlations with DIAM (r = -0.298), C18:0 (r = and
C18:1 (r = -0.419). C14:0 was positively correlated with C12:0 (r = 04 nd C16:0
(r = 0.537) while it showed negative correlations with C18:0 (r = W and C18:1
(r =-0.740). C16:0 had positive significant correlations with BNO W= 0.304), OWM
(r =0.358), C14:0 (r = 0.537) C18:0 (r =0.771) and C1 %(;713) and negative
significant correlations with 1V (r = -0.799). Nega corr Iawg existed
between C18:1 and OWM (r = -0.401). There was n ciatioff be er' (&.Y\:vith
Nt

3.4 DISCUSSION c}/ 3 43\

Existence of variations observed i hﬂts ;{Eﬁg%an dura oil palm
germplasm is requisite and impor%r ﬁfﬁlec@of oil palm accessions
with high yield and yield CON t[h $ Thi;@%’ervation follows a similar

pattern with the findire o!gapey etfal. (01p) @ discovered variation for both

qualitative and quangitativedfrai ‘as% on“t‘s‘accessions of oil palm collected in

the Northern Re&f Gharg. Olg#fle et @009) also reported significant genetic

variability tra@li r& x e;!! oiﬁ%f(m progenies in Nigeria and suggested that

selection n t?) trails ill@duce good response if their variability could be

any of the traits.

s
exploit8gd 1Mthe population. Ir}:@ﬁion, Kushairi et al. (1999) also recorded wide

v, ws for bunch yields, Rnch quality components and morpho-physiological
ts among 52 dura x pisifera (D x P) progenies. Marhalil et al. (2013) also found
Oeat variability among the elite germplasm of MPOB-Nigerian dura x AVROS

pisifera.
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Analysis of variance performed on the traits among the Nigerian oil palm germplasm
materials by Rajanaidu and Rao (1988), reported significance differences twm
populations and families for most traits except for some of the fatty aci \ The
FFB vyield is a function of BNO produced annually and ABW. The h@% yield in
NGA 12 was attributed to the high and balanced BNO (17.23 bunWalm/yr) and
ABW (11.23 kg/bunch). On the other hand, the low FFB vyield attrfafited to NGA 39,
NGA 40, NGA 41 and NGA 42 was also due to their lo %alld also could be
due to their collection from dry areas in Nigeria. R du 987) also
reported population NGA 12 to be the highest FFB yigI%gg populati n'i @atlon

39, 40, 41 and 42 to be of the lowest yields. Y' \ Y'
Y-

The range of mesocarp to fruit (MF) w. N 64

iis becamse all oil palm

(¢]

germplasm accessions used in this resea ere_of th

S

also reported 29.40 — 52.63 % %)carp i fatio dura fruit type. The

a tKQapey et al. (2012)

@
: : 9
percentage of fruit to bunch S an ortget yi !d&:tor which increases the

proportion of the economi w theJFFB u@u ality components, mesocarp

to fruit ratio (M/F), s% fruit /}) kernel to fruit are the relative

proportion of me&mshellland rnel t&lt (Hartley, 1988). The oil yield also
depends on a gw of oy nts] E)@rwt bunch yield, bunch and fruit quality

traits. Th ononflic ct, @h is the sum of oil yield and kernel yield
Id from gu esdof buﬂa- igh mesocarp and kernel (K/B) contents. When
h| /B and F/B are coh%?ned with high O/B and FFB, yields would be likely

ed (Kushairi et al., 1999). Therefore, populations that are high in all these traits

omd make good selection for high yielding breeding programme.
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Short palm height is usually favored in oil palm breeding for ease of harvesting.
Asides from this, short height and short diameter of trunk is also preferred v
prolong the economic life of the palm and ease of nutrient being channdfe FB
production (Sapey et al., 2012). Populations with short trunk height caﬁ&ected for
breeding palms with short height. Also, in oil palm, frond productiow&ermines the
limit to bunch production as the inflorescence is embedded af the d axil and each
frond subtends only one inflorescence that can potentiall xe'ol female. Palms
with low petiole cross section and rachis length are als ferr Me used in

ensity fper t{re_.‘ii\b‘eg-leaf

selection programme as they may increase the plan

area index (LAI) is also an important crop, it

es thedighL erce@ﬁ]. It also
depends on the mean area of individual fron r palm and

planting density. Therefore, variation s desirab

by planting at high a high density (@n & MO
B

Crop yield depends on both ry m p uc‘@d the proportion of dry

matter directed into the han?!! port’)n ofgehk cr he small difference observed

between the means of%tive dywj,'&g ) and bunch dry matter (BDM)

would suggested Wd pz*titio\' g of @nw(Jilates without competition (Kushairi

et al., 1999). Meral loy
quality su litfle po nti?f thei&mprovement through selection in the Nigerian

germp %terials’c Cted. Awsu et al. (1987) reported low level of variation in

S ¢f velga\n'on observed in other traits and also in oil
'

>
th cid composition o'l&ﬂ?e MPOB-Nigerian oil palm population. However,

%«tial variation found in some of the oil quality traits can be used for

rovement programme.
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Furthermore, the correlation studies performed which showed positive and significant
relationship between FFB and other vyield related traits suggests that ST\
established on high FFB will automatically enhance and determine the pe@ce of
the yield and vegetative traits in palms. This result tallies with the e of the
research conducted by Marhalil et al. (2013) who found positive and y significant

association between FFB with yield and vegetative traits. TEeer no significant

association between BNO with FFB and BNO for the oil pul;'tions studied in

this research. This can even be observed in population 40, Wespite the
Y

fact that they had high number of bunches (BNO), t d FFH yie I—')v@ this

l§< of %/e et al.

tﬁwe FFB Y-

[ BNO. Also,
strong negative association between B\%&BW wa d a@Vas in accordance
with results of Marhalil et al. (2013@50koye}e\rx&09 . ,Q*

R A
According to Oboh and FaKO\ 999), neggttive x&aﬁon between BNO and

ABW might have turned o se shme g atic,@ors that were unfavourable to
A 'S
i

the expression of BNO"Tadbur ABYW,_L Jﬁ'@y negative significant association

between K/F and N/F is'an e sourCé'(/ariation for O/B. This is because an
L

increase in ke N‘e le ds‘to mcregse 'r{shell size; thus, a decrease in the mesocarp

result contradicts the results from Marhalil

(2009) who found strong and positive a

N

content of, fryft. Thi res?lt Ilie&(Mth that of Okoye et al. (2009). According to
o

Kushaj ‘@(1999 ndirec ction for the more heritable fruit quality trait by
: 5 N

M/F or reducing may be more effective in improving oil yield. In

mx
%tion analysis, some generalizations can be made and they are that, positive

Orelation suggests that the variables or traits tend towards one another. Also,

negative correlation suggests that if one trait is increased, the other will decrease.
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Estimates of the correlation also are valid for the population and environments under

which the study is carried out. Y'
3.5 CONCLUSION 1%

It can be concluded from this study that there is wide variability fo agronomic

and oil quality traits in the MPOB-Nigerian oil palm germplawcially for FFB

and its related components, KB, OY, TEP, leaf paramet Bw, myristic acid and

stearic acid. Also, the wide variation in some of thes an be dged
4
for selection programme and as some of these populd@ns have l§een Iii way
or the other in present breeding programmes, oth opula"o thelt hav?not been
N

utilized can also be incorporated into bre dingzogr

yardstick
ed

X urth@&%, estimates

its as the selection

mL improvement in oil
N
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Table 2: Variation in yield, agro-morphophysiological and biochemical traits of the
MPOB-Nigerian dura oil palm germplasm

Traits Mean
Yield Fresh fruit bunch (kg/p/yr) 149.86 0.

components Bunch number (n/p/yr) 13.24 N 40 31.31
Average bunch weight (kg/p/yr) 11.93 1.00 -81.23 29.89
Mean fruit weight (g) 9.32 = 26.60 30.32
Mean nut weight (g) 511 7-14.09 31.14

Parthenocarpic fruit/bunch (%) Z.SSV.OO -24.70 0
Mesocarp/fruit (%) 4 26.33 - 64.00 13.24

Kernel/fruit (%)
Bunch t Shell/fruit (%)
components QOil/dry mesocarp (%)

453 -23.88 22.84
!2.13 -5743  11.86
8.204084.83 5.54

Oil/wet mesocarp (%) g3. 11.6
Fruit/bunch (%) 230 - 83+ 8.43
Oil/bunch (%) 17 - 20.51
Kernel/bunch 2.90 24.53

Oil yield (kg/p/yr)
Kernel yield (kg/p/yr)
Total economic prod glplyr) &

Frond prod C%)

Petiole cros.sM7 m3

Rachis length ) \ 4% 1.91-7.00 12.8

] Leafle (cm) ? 24.88 - 126.03 12.36

Vegetative Lea ii( 2.35-7.25 12.72
Hro

traits « Q5814 89.00-21000 871
A% 128  005-319  30.42
%\ 859  1.32-14.23  24.05

3.9 0.78-8.42 2405
frgfk | & 068 034-104 1208
2066  521-39.95  16.06
1186  010-2418  26.21
alyry) 889  248-19.89 2407
2076  2.87-38.18 2121
056  001-0.75  12.95

. W'— 31.85 33.88
5 00 — 28.00 30.92
.79 .00 - 43.00 11.75

7 1
5.7q > 4.20 - 43.20 27.11
5

~—"

PhysiologicK&

traits i
% Radfition olfeision efliciency (cglg)  0.83 023-1.99  16.13
Fiactioglal BhtercepsOn of radiation 0.79 0.20-0.98 11.32
a ilati i0 (tonnes/ha/yr) 10.47 3.69 - 30.82 18.95
|odiﬁq€alue (cg/g) 543  46.66-64.89  4.86
| s ic acid (%) 0.7 0.00 - 5.00 0
) istic acid (%) 1.19 0.20 - 3.30 43.65
\%ﬁy acid Palmitic acid (%) 38.66  30.20-4570  7.75
position Palmitoleic acid (%) 0.06 0.00 - 0.40 0
Stearic acid (%) 6.23 3.40-11.90 21.72
Oleic acid (%) 4154  33.10-54.60 7.5
Linoleic acid (%) 10.5 530-18.10  13.77

CV (coefficient of variation) =/ i, o - standard deviation; x - mean
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Table 3: MPOB-Nigerian dura oil palm germplasm means for yield and vyield

components

NGA 37
NGA 38
NGA 39
NGA 40
NGA 41
NGA 42
NGA 43
NGA 44
NGA 45

152.00

ABW 4\:Sr-'

9.84
10.29
11.25 ‘3\~
10.78
823‘ir.
Y

2.1

$ |

12.81
12.19
12.12
12.14
12.03
12.26
12.68
13.19
12.92
11.65
13.01
12.20
12.30
13.08
6.92

7.23

6.85

7.06

11.91
11.90
12.19




Table 4. MPOB-Nigerian dura
components

58

oil palm germplasm means for bunch quality

POP MFW MNW PB MF KF

NGA 01 8.8 4.9 26 436 121
NGA 02 8.9 5.3 20 40.7 1238
NGA 03 9.2 5.4 1.3 420 122
NGA 04 9.0 5.2 16 424 120
NGA 05 9.7 5.3 24 450 125
NGA 06 9.6 5.3 19 447 127
NGA 07 9.5 5.3 25 445 122
NGA 08 9.8 5.4 19 448 123
NGA 09 9.6 5.4 1.7 441 117
NGA10 105 5.7 21 455 116
NGA 11 101 5.4 22 467 112
NGA 12 9.7 5.0 51 485 122
NGA 13 9.1 5.0 20 454 125
NGA 14 9.5 5.0 26 473 128
NGA 15 8.8 4.5 3.2 489 122
NGA 16 8.7 4.4 28 498 119
NGA 17 9.7 5.1 29 472 115
NGA 18 9.3 4.8 27 482 118
NGA 19 7.5 3.8 3.5 493 117
NGA 20 9.4 5.3 24 442 133
NGA 21 9.5 5.3 2.4
NGA 22 9.4 5.2 2.9
NGA 23
NGA 25
NGA 26
NGA 27
NGA 28
NGA 29
NGA 30
NGA 31
NGA 32
NGA 33
NGA 34
NGA 35
NGA 36
NGA 37
NGA 38
NGA 39

NG . 4.1 24 383 158
NGA 1 3.8 28 379 156

42 6.3 3.9 24 381 156
NGA 8.8 5.0 23 434 143

NGA 44 9.1 5.2 19 422 152
NGA 45 8.6 4.9 24 431 147

44.3
46.5
45.8

45.6 11.0

42.6 12.5
42.6 12.2
43.3 12.5

42.9
44.1
43.0
42.1
39.2

12.0
11.8
12.4
12.0
13.9

42.1 13.4
39.9 14.4
38.9 12.6

38.3 12.8
11.8
12.1
11.0
12.9
12.6
11.7
12.0
11.8
12.5
12.6
11.6
12.1
12.1
11.3
11.7
12.2
12.7
12.6
11.5
114
11.5
9.6
458 734 489 66.7 125 102 128 104
46,5 730 488 658 121 98 131 105
46.3 725 478 663 121 100 126 104
423 732 477 66.7 138 9.2 222 1438
426 734 472 670 133 99 201 147
422 727 468 679 137 96 211 147

25.5
30.5
29.0
30.6
29.0
29.4
315
324
38.5
32.0
34.9
33.7
35.7
324
32.6
30.4
29.9
29.1
28.1
289
30.8
325
32.8
32.8
31.9
32.1
29.8
30.7
31.8
30.7
32.3
28.2
34.0
27.4
18.8
19.1
19.4
18.8
31.0
28.9
29.9
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Table 5: MPOB-Nigerian dura oil palm germplasm means for vegetative traits

POP FP  PCS RL LL LW LN HT LA  LAI LAR
NGAOl 2842 1583 476 8346 456 16038 1.04 6.96 4.1\%5 22.22
NGAO02 2820 14.47 434 7943 431 15486 1.05 6.08 3% 71 20.62
NGAO03 26.89 16.42 4.86 8468 478 15629 134 7.24 29 J 071 2148
NGAO04 27.99 1547 474 8733 455 16142 116 7.34 : 073 23.25
NGAO5 27.75 16.87 4.68 87.36 437 16077 132 7.0 6 069 2072
NGAO6 27.83 1684 470 87.34 446 15984 144 7.3 Q 422 068 2096
NGAO07 27.98 1607 445 8647 435 157.74 1.36 W 405 070 20.64
NGAO08 2826 16.12 458 8516 4.37 159.68 1.34 8 402 070  20.67
NGA09 2899 1619 457 8571 4.45 158.00 8 %.9'1 409 067 2094
NGA10 27.16 16.64 472 8548 422 15575 1 47 l 383 071 19.63
NGA1l 27.10 17.14 469 8349 435 1587 6. 3. 0.68  19.82
NGA12 2564 1569 4.67 8588 424 162.64 G\a 0.67 21.86
NGA13 2595 1502 473 80.78 4.44 160 \XES 22.30
NGA14 2683 1650 4.88 87.76 455 gi'?o.m 22.81
NGA15 27.12 1493 464 8145 437 158" 812- 0.63 21.88
NGA16 26.09 1584 473 84.07 4.36 : 0.66  21.19
NGA17 26.88 1527 4.67 84.27 066 2178
NGA18 28.00 1497 455 80.92 N 065 21.38
NGA19 2598 14.96 4.67 842 % 0.66 22.21
NGA20 2749 1893 4.87 87.2N 070  19.83
NGA21 27.05 17.29 467 8ye2 447 0.70  20.58
NGA22 2706 17.99 471 4.65 073 2041
NGA23 2837 1693 4.69 0.70 2051
NGA25 2836 1658 4.5 87 070  19.97
NGA26 27.75 15.17 4.51\&79 . . 068 21.21
NGA27 29.00 1523 4% 3.86f 4. 0.68  20.43
NGA28 27.91 15. % ss5eof 4 | 1@ 070 20.39
NGA29 2812 1472 4 83.8 48 454.41 0.68  20.67
NGA30 2823 1&g8 4. N 4.37 &.36 0.66  21.11
NGA31 2858 A7.0 84. 4. 160.51 0.69  20.42
NGA32 27.8% 16 : 154.03 0.65 20.14
NGA33 29 \24 g_geh 160.34 0.68  20.38
NGA 34 %4.39 453 ; ]QJ 15  154.67 064 21.25
NGA 35 @1 18.20f 4. 6. 4.44  161.54 071  19.30
NGA 3¢ 27 178 . 8o$ 455  162.86 072  20.34
NGA /73 16969 4% 27 439 16047 068 21.14
NQA 2713  17.25 4.7@6.46 441 160.22 0.68  20.67

39 30,69 979 356 Y 69.31 390 14542 0.63 2050
N\ 3126 10.87 3.63 69.17 3.93 146.87 0.67 19.01
3127 999 350 6751 3.68 148.05 0.64 19.28

2945 1090 3.60 69.45 3.89 150.47 0.63  19.80

2450 1639 475 79.84 453 159.48 0.67  20.46

2520 1583 470 83.63 429 159.81 0.68  20.77

NGA45 2586 1513 4.66 8059 4.34 159.37 0.68 21.15
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Table 6: MPOB-Nigerian dura oil palm germplasm means for physiological

parameters

POP BDM VDM
NGA 01 11.39 9.09
NGA 02 10.66 8.35
NGA03  12.15 9.15
NGA 04 11.56 8.88
NGAO05  12.20 9.47
NGA06  11.74 9.58
NGA 07 12.72 9.30
NGA08  11.96 9.35
NGA 09 11.86 9.63
NGA10  13.11 8.96
NGA 11 12.75 9.17
NGA 12 15.22 7.96
NGA13  13.22 7.71
NGA14  13.66 8.79
NGA15  13.25 8.02
NGA16  13.15 8.22
NGA 17 12.58 8.24
NGA18  12.94 8.50
NGA 19 12.42 7.81
NGA20  12.06 10.50 :
NGA 21 11.62 9.42 .
NGA 22 11.39 9.87
NGA23  11.72 9. 5
NGA 25 12.07 9.2& .
NGA26 1261 \
NGA 27 12.36
NGA28  12.48 )4
NGA 29 12.(\ 8.61
NGA 30 0 9. 0'
NGA 31 2.1 \
NGA 32 1 P2

9

4!
0] (@)
> >
B W
o ©

11.72
13.18
11.34
7.84
7.95
8.33
8.28
12.54
11.83
12.05

7. \
3 32
10{1 G183

N

9.70{-) 22.88
940 20.74
6.86  14.69
763 1557
6.93  15.26
7.00  15.28
7.95  20.49
803  19.85
788  19.92




61

Table 7: MPOB-Nigerian dura oil palm germplasm means for oil quality traits

POP v C12:0 C14:0 Cl16:0 Cl6:1 C18:0

Cci18:1

¥

NGA 01 54.70  0.01 1.02 39.42 0.10 6.58
NGA 02 5749  0.00 0.40 33.10 0.00 8.60
NGA 03 5487  0.56 1.06 38.46 0.14 6.24
NGA 04 53.92  0.65 1.35 39.58 0.08 5.61
NGA 05 5433 045 1.12 38.67 0.06 6.50
NGA 06 55.01 0.30 0.93 38.54 0.04 6.68
NGA 07 5476  0.20 1.19 39.70 0.08 5.4

NGA 08 5428 0.72 1.07 38.73 0.04 6?
NGA 09 5349 061 113 39.94 0.09 6.

: 36
NGA 13 5444 048 1.43 40.78 5.50 389
NGA 14 53.18 0.86 1.18 39.78 2 6.3 Y.
NGA 15 5349 071 1.06 38.5 : [ 44

&

:06
.600“45.30
6.19

NGA 10 53.98 0.92 1.17 37.51 0.10
NGA 11 54.72  0.50 1.09 38.58 0.
NGA 12 50.82 1.00 1.35 42.35 0.00

NGA16 5374 079 116 38.6&0.66 \%
NGA17 5431 080  1.27 13 %00

NGA18 5430 042 100 £39.

NGA19 5715 000 0.4 % 0.0
NGA 20 55.92 0.66
NGA2L 5461 057
NGA22 5429 115
NGA23 5521 050

NGA 25 54.30 0.73
NGA 26 54.04 0.

NGA 27 54.70 T
NGA 28 54.02
NGA 29 53.29 1.

NGA 30
NGA 31
NGA 32
NGA 33
NGA 3

N
NGA37

39
A 40 54.00 1.34 1.49 38.28 0.06 6.37
GA 41 5478 051 1.19 39.45 0.05 5.48

NGA 42 55.08 0.78 1.05 37.67 0.03 5.93
NGA 43 5354 095 1.27 38.55 0.05 6.64
NGA 44 5389 0.86 1.32 38.82 0.08 6.53
NGA 45 5355 0.87 1.18 38.54 0.02 6.94

42.84
40.92
42.15
41.18
42.65
41.89
41.38
41.18
38.73
42.81
41.96
41.00
39.47
39.10
42.26
42.69
42.65
40.80
39.00
40.49
41.55
43.30
40.99
40.66
40.83

&

1.46 ¥710.29

10.18
11.07
10.91
10.50
10.80
10.64
10.35
11.38
0.00

9.95

10.94
10.68
11.33
10.48
10.80
10.94
11.17
12.10
10.66
9.08

9.87

10.43
11.07
10.81
10.75
10.13
10.35
10.67
10.55
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Table 8: Correlations among vyield, bunch quality, vegetative, physiological and oil quality trait$ot éhe MPOB Nigerian oil palm germplasm
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