CHAPTER 5
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&
X

5.1 Performance of Senegal Germplasm \d. T

populations were SEN 01, SEN 02, SEN 03, SE% S

and SEN 12. The progenies were SEN 01: Sa

04.02, SEN 04.03, SEN 05.01, SEN Y%SE@XS

o« 7 3

10.03, SEN 10.05 and SEN 12.03. A
v 7S

2
FFB yield of the Scncg%)ulali(p‘ rgfopd, {r0m 8.59 kg/p/yr to 160.93 kg/p/yr.

02.06,3EN 9, SEN 03.07, SEN

A,
{06.08, SEN 07.03, SEN
s

The mean FFB yield in thgridww: 5'80. ) kg@ BNO 19.05 no./p/yr and ABW 4.15

kg/p/yr. The best pcrl‘o%\'as/SET\' J )% peyn number 394 with the highest FFB yield
i @

of 160.93kg/p/yr % ldix;B %3’5 i&& to the high BNO of 27.25 no./p/yr and a

moderate AB Vgl 5.91 kgr'bunch.@t of the palms from progeny SEN 02.06 scored a
high FFB g ‘\\'ilh moderate BNO and ABW. However, progeny SEN 05.03 had the
best Hgan Priormances for FFB (109.92 kg/p/yr) with BNO 22.30 no./p/yr and 4.83

kg/p/yr.
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The overall FFB mean (80.61 kg/p/yr) for Senegal population was lower
compared to the commercial progenies and other germplasm materials that were studied
by several researchers. The low mean for FFB yield might due to the natuuwectjons
even though the palms were planted in Malaysia. Senegal had low ra 1%\Nhere mean
annual rainfall ranges from 200 to 1500 mm (Camberlin and Diop, ?@ ompared to the
Malaysian annual rainfall of 2000 to 2500 mm. Goh (2000) 1 Wsmdles stated that
overall FFB yields were relatively poor with rainfalls of le WOO mm/year. Hartley

(1988) stated that the ideal requirements for higher F eld g WIm are annual

rainfall of 2000 mm or greater without a marked @aqon an lnm(? maximum
. > poc . "N)_‘;‘;\(‘
temperature of 29-33°C. Yv \ Y'

In the three trials involving DxP pl\% the F
kg/p/yr and 184 kg/p/yr respectively (T%ZZ). Sl\u,gc

(2000a) showed that Tanzanian gery

and 122.2 kg/p/yr for tenera an

23) had a mean FFB of 114.5

Table 22: Mean Perfor > 0fpDx ‘ode 1als of Advanced Planting Materials in
Malaysia

['rial -k a/p/y BNO (no./p/yr)
0.189 a’v\nu 8.12
0.2 168.18 15.36
0.2 184.43 1292
" Industig planted in Ulu Paka in 1983, Yield recordings and Bunch Analysis 1987-
1998, Source: Kushairi et al. (2000b)
? Industr P planted in Lahad Datu in 1991, Yield recordings 1995-1998.

Source: Kushairi et al. (1999a)
"PORIM D*P planted in Klang in 1978, Yield recordings 1985-1995.
Source: Kushairi et al. (1999b)
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However, the Tanzanian dura had a higher BNO and lower ABW (Table 23). The
Senegal population also had a higher BNO but a lower ABW. This relationship deviated

from the normal in oil palm breeding. The Deli dura is noted for its high A%d low

BNO and the zenera for its low ABW and high BNO (Kushairi et al., 205!(%\

Table 23: Mean Yield of Tanzania and Angola Germplasm Y'

Trials Traits
FFB (kg/p/yr) BNO (no./p JABW (kg/p/yr)
Tanzania
Trial 0.256 112.99
Angola
Trial 0.311 114.57
Trial 0.312 105.71

The BWT for Senegal population in lh tudy wa y \‘& the average mean of

&
3.62 kg ranging from 0.90 kg to 8.17 l\% 1pged to tle@mp asm materials. This
[}

might due to the small size of the bunc dJe 1t o neg al. A general comparison
ed in

is made between the populationfg '.v} I ria, Cameroon, Zaire, Tanzania,
Angola, Sierre Leone, Gu1 n Gh:'na le 2 he data showed that the dura mean
i'v

BWT seemed to increa N] ngodiNo A1 . The Tanzanian germplasm had BWT
D, &

ecte c$. Cameroon, Zaire and Angola. Senegal

comparable to thos
l‘M g
germplasm had t vest BWT 211 all germplasm collections (Rajanaidu et al.,

:‘

2000). %\
S
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Table 24: Comparison of Bunch Weight (BWT) of Oil Palm Genetic Material Collected
in West African Countries

Country BWT (kg)

Senegal 3.62 q
Sierra Leone 9.47 \
Guinea 11
Ghana 143 A
Nigeria 1 IY~
Cameroon 16.

Zaire

Tanzania 4
Angola 2 1.4
aj naw. (2000)
%

The main components of oil yield (OY) ale@ weidht A ctlo,ngln F/B, M/F

I
and O/WM (Corley and Tinker, 2003). The am s ke in an oil palm
fruits affect the mesocarp content. TllCleOl@]n n,e aQ%F in order to get
higher mesocarp is essential (Hartley, 19 ) A
S
n S

Trial mean for M/F in Sene& ulatio wils lc&&l 78% compared to Angola

germplasm collected in ’OIOC\' I\qEOB \\,l
2011). M/F of Senegal 1anw' l_

Sapey et al. (2012) on 4gmMasn No@gn Region of Ghana with M/F ranging

from 29.40% to DZ.Q udlusjﬂ cti.\éby Okwuagwu et al. (2011) on germplasm in
the Eastern Nig w

zin 8 2% (Marhalil and Rajanaidu,

r
0 52A58%. Similar finding was reported by

M/F of®1.8% 1R#8.2%.

T]@ mean for S/F and K/F were 49.57% and 15.64% respectively. The
percoggee Y S/F for the Senegal progenies was quite high ranging from 35.45% to
59.49% compared to the studies conducted by Noh et al. (2010) on DXP materials with

S/F mean of 10.82% ranging from 7.57% to 18.58% The high percentage of S/F explains
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the low percentage of M/F in Senegal population. Studies conducted by Kushairi et al.

(2000) on the Tanzanian dura germplasm showed average percentage of S/F (39.01%)

and average percentage of M/F (47.65%). Y.

Table 25 below shows the range of values for bunch charactes 1Qhe Senegal
progenies compared to other germplasm materials and Deli duivuscendants. The
average O/B of Senegal progenies is definitely low compared toN)eli progenies and

other germplasm materials. Nigerian, Tanzania and Ango 1Cplzlsm had high O/B

despite the comparison involving the mean of more than 10 rmiplas mpered to the

six selected Deli progenies. However, F/B value sho@even ho¥gh ’S%'_%'egal has the
L 4 0

lowest F/B among all. the value was not really differ®at co to %gValues. S/F and

e laﬁprogenies.
NS

Table 25: Mean Comparison of Senegal, Wgg ary Fanz ia, Am»ola and Delj dura Palis

for Bunch Characters u <3~.

2

K/F values for all the germplasm were quile& mpar

Trial O/B (%) %) 9 O/ W (%) KIF (%) SIF (%)
Senegal 8.54 02 J ' 74 15.65 49.32
Nigerian' 13.4 X &ns.60 1220 42.40
Tanzania’ 13.91 > 46.02 13.40 39.01
Angola’ 15.64 & 4821 11.12 38.69

Deli d”/'a4 19.8 48.70 7.40 28.6

Wigcrian Germplasn Source: Rao (1987)
2 Tanzanian Germpl %nch Analysi 2000. Source: Kushairi et al. (2003)
3 Angola Germplas@ ch 1193422002 Source: Kushairi et al. (2003)
4 Six selected Deli¥eri¥ed progenies \0}’ Source: Hartley (1997)

T "@1 for RL at 8 years of planting was 3.85 m with the range of 2.00 m to

4.94 m. GPn (1969) and Rajanaidu et al. (1990) reported that the mean length of RL is

6.1 m and 5.97 m at eight years of planting respectively. Rachis length (RL) may be used
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as a guide for determination of planting density. With shorter RL, more palms can be
planted in a unit area (Corley, 1973b). Senegal population seems to have a short RL and

iz:“’ €ver,

7 per palm

this can be useful in selecting palms with short RL to increase planting den

the increase in planting density and palm age leads to reduced proqg&fi

which is mainly expressed in reduced bunch yield (Corley, 1973D). Y.

Reducing height (HT) has always been of interest in{ am breeders because of

the high cost of harvesting tall palms. Senegal populatiofmgalms W e tall, varied

o
Y-

from 1.20 m to 4.50 m with the trial mean of 2.8 e megn Uut-kﬁglement of

Senegal was 0.47 m per year at 8 years of plantuv sh'u.& m \Ykzx.l 20 m was

from SEN 05.04. Compared to TanzarK An n npl&( both of these
1

1 _131\1'espect1ve1y and mean

/7*

populations have a shorter height with mtn of an? )

hl"h increment 01 0 19 m le Vea] a!%ﬂ] p&‘ ye - At 8 @S Of plantlno IeSpeCtl\’ely
(Kushairi et al.. 2003). T\ ,
I

'

The petiole cross on ne<w(§'aued from 7.77 cm® to 35.20 em’

with overall mean of 1 %1 L '(19 ported that the PCS value for the Deli

ug ._9

.,

e (1952) reported that PCS is inversely

dura was between ? m
proportional to S%a palm er lf; was found in a short palm whereas smaller

f,}»

width of P s found in a tall palnY, This explains the smaller width of the PCS having

/

tall pal inWenegal population.

In Malaysm. fractional interception of light (f) is seldom a major problem to
control productivity (Squire, 1985). The leaf area index (LAI) is an important crop

parameter to determine light interception (f). The leaf area (LA) and the leaf area index
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(LAI) of Senegal population varied from 1.95 m? to 8.58 m” and 1.15 to 5.05 respectively.
The average mean for LAl was low 2.80. Corley (1976) reported that inMalaysia’s
environment. the maximum value that can be achieved for LAI is le 10. The

optimum LAJ was 6 to 7, very high LAl may indicate excessive ve@&fe growth and

hence lower the BI (Corley, 1973b). z

Hanif (2000) reported that one of the four possi zys o increase the oil

production is by increasing the bunch index (BI) which d8aged 101 t10 of bunch

dry matter (BDM) to total dry matter (TDM) plod@DM ( 4’v— M) ]. Trial

mean for BDM and VDM of Senegal was 6.33 1 t/l@’x respectively.
R;

Trial mean for total dry matter (TDM) of @ é 1al mean for light
conversion efficiency (¢) for Senegal enies 0 ;8 Squire (1984) in his

3 S '
studies calculated that value of e’s 10“1 1 1 Qa MJ. He concluded that in
A“'

general, value of ¢ in oil palm wa m aregt otl}grops.
N

s 4% )
Trial mean for bwe @ ne%y pulation was 0.35 ranging between
0.05 from progeny SE : <im l{éé'ﬁny SEN 05.08. Study on evaluation of
S conlu<:7d by @ﬂa et al. (2011) showed that the Tanzania
germplasm re %e highe®t B \x% Rthe mean of 0.53. Very low BI was recorded by
& O

the Madan o Implaqm with mean of 0.08. BI for Senegal germplasm was low (0.36)

com% ligeria (0.44). Cameroon (0. 44), Zaire (0.40), Angola (0.48), Sierra Leone

Bl in African ger

(0.42) nea (0.42) and similar to Ghana (0.36) and Gambia (0.34).
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52 Genetic Variability and Heritability

The genetic composition of the variance components depends on the relatiq smtween
the members of the progenies. If all the palms from each progeny h@same male
parent, they are related as full sibs. If on the other hand. each palm rogenies had a
different male parent so they are related as half sibs. However iw study, we assume

that the germplasm material most probably comprises of gro ozfull'sibs (Rao, 1987).

\d

ironmegtal tfrs'éYl'etennine
A

BNO and ABW are significantly influenced by

FFB vyield. The magnitude and dimension of? nmeift ec%ﬁﬁay vary in

genotypes. Thus, it is important to study gen@ em‘l‘-om nt 1 ction in order to
1

evaluate genotype in terms of FFB yield (RN

ANOVA of 14 progenies sh highly cmﬁz@ difference (P < 0.01) for
FFB, BNO and ABW among thévc\nie'.%z‘igs that there was a significant
amount of genetic variability%ng QJ
progeny x replication in@l f ‘ B wa@ghly significant. The result indicated
that FFB and ABW @ cpnéis bfl abmyss the replicates but not for BNO. BNO
showed that there %ffq C ’e we@t\he performances over the two replications. In
the study that Acted by Rao (19®6n the Nigerian germplasm, blocks x families for

BNO Wasé\fcam in all four years indicating that BNO performed differently among

.

the ks 1Bt were carried out.

Variance component estimated for FFB shows that the genetic variance for

population (c”p) was 16% and genetic variance for progenies (ng) was 27.6%. For BNO,



o 3 . 2 .
genetic variance (c°p) was 7.81% and genetic variance (6°g) was 21.3%. For ABW,

g : ) , . . 2
genetic variance o”p was 17.7% and genetic variance (G g) was 26.8%. The magnitude of

. ) .
progenies (oﬂv) variance component was higher than ¢”p variance compo ooesting
that the differences between open-pollinated families for these thlee% were mainly

due to variation between progenies rather than variation between popu%lons

Variance components within palms (o~ w) amo §z g progenies were

generally high for FFB (68.19%). BNO (68.88%) and AB 3.19% 10h variation

detected within the palms indicated most of the @10 v g&amonw the

Y.
variation within palms (Kushairi, 1992). R ; \ Y}’
Heritability (h’g) estimated for F ;%) and V\@é’_%) was high but
.

moderate for BNO (42%). The heritab#y Sﬂl oi C@ns was low compared to

| & .
Nigerian population studied by Rao ) “’Nt € of FFB (66%). BNO (53%)

and ABW (72%). Howe\elc If z Sen al nu@n was high compared to DxP

s
hybrids studied by Rafii et & ad tl (_) s of FFB (13.96%), BNO (22.68%)

and ABW (43.93%). S a&%se
neL@wanability for yield and its component was

and Rao, 1988) ha d t l 7 é
low. Haxdon 9 5 &ledw‘hat the heritability for FFB is generally low.

>
S
moder alely ™ f01 ABW and high for BNO.

Q'Anch analysis traits, ANOVA showed significant difference for all traits in

progenies level but no significant differences detected for K/F and K/B in population

ho et al., 1969; Ooi et al., 1973; Rajanaidu

level. This indicates that there was variation within progenies for K/F and K/B but not

among the population. However. czg for K/F (7.59%) and K/B (10.785) was low.



Estimation of ¢’p was low ranging from 7% to 15.3% and variance components for
progenies (¢~ 0) were higher ranging from 4.78% to 25.64%. The genetic dl,;E rences in
Senegal population for bunch analysis traits were mainly due to Va between

progenies rather than variation between populations.

Y~

Heritability (h ) estimated from the variance compone M/F (10%), K/F
(15%), S/F (30%). O/B (26%), K/B (26%) and F/B (22%) 'ereryllow. However the
h’s of O/DM (48%). O/WM (40%), OY (46%) and KY (43%gwer] IME. Rao (1987)

in his studies of Nigerian germplasm also had lo@blhty fo

(23.03%) and S/F (26.25%). However, the 1 1e11tab1l

i 4@%), M/F
Y.

Yermplasm was

geua@'
high and Rao (1987) noted that it was fo d the ulst 1118‘&3 ;etween 43% and

86%. Heritability of O/B appears to be ally OV\ F-But higher than F/B (Soh

\
and Chow, 1993). However, the oem%malalal ans Qiave lower M/F than O/B.

For vegetative traits, pgulauol vary nfe ponents (cs p) were low varied
L1 '3

*

from 3.3% to 26.0%. HT a RL ail ) 1est w1th 21.9% and 26% respectively.
LW, FP and LAR had tl@st ' (SJS"o and 5.2% respectively. However, the

,,

variance componen 1 1hlp Ny (6 @N ere high ranging from 75.61% to 96.77%.
i

Rajanaidu (198 15 stu d gqﬂan germplasm showed that in term of their
ploporuonat ntribution to the to phenotyplc variation, neither differences between
populatd gm between the progenies can be regarded as a major source of variation

becaus®wg#fferences within the palms have a much higher proportion of the total

phenotypic variation same as the Senegal progenies. Rajanaidu (1980) concluded that this
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1s expected because the species is an outbreeding and environmental variation contributes

to the 6"w in the variation. Y.

The heritability (h?p) estimated for vegetative traits were quite!h moderate
ranging from 12% to 66%. The lowest heritability estimated was fro /ith only 12%.

RL and HT had a quite a high heritability of 66% and 64% respecggty. The heritability

OK we're quite moderate.

gdm gl his study,

for PCS (44%), LL (48%), LW (24%), LN (34%) and LA

Rajanaidu (1980) studied the vegetative characters in Nig

NG
heritability of vegetative characters was also low %d to fhe n!ga‘féennplasm
’ X
with RL (33%), LL (32%), LA (23%). LN (36%), IWM/ N e IO\XV}( FP (4%).

Estimation of population variance N&ents for ghysidlgdical traits was low:

Glp varied from 8.5% to 20.7% and "M hioh%l go\ This indicated that the
“« Q-
phenotypic variation in physiologia& its wa tlyﬁﬂ’uenced by variance within

N
palms. Variation within palng€® cotgists off gentig r and environment (Kushairi,

(44%), TDM (42%), B@ 'ano) R (40%). In the study conducted by

e
‘¢
Fadila et al. (2011), {®yitaMility pstifpaged %BI were generally low in Tanzania (9.26%).
&A Pt S

Cameroon (19.887wAngola (€7.2 O/Q' ccept for Nigeria (59.38%) and Sierra Leone

(61.36%). ;\



2.3 Phenotypic Relationship Among All Traits

In Senegal populations, FFB correlated positively with BNO and ABW. Werage
BNO greatly influenced the increasing of FFB yield. High numbers o @@n from a

small bunch will increase the FFB yield. Despite having low I1Van for ABW,
1 B

Senegal population still produced quite a high BNO. Progeny wi NO and small

bunches can produce high yielding FFB (Soh, 1983). BNO a % ele also positively
correlated with each other. This deviates from the u 1ele neoative

JI
\,v

In the study of Nigerian germplasm, Ra 19y7) I‘Wm hat b NO and ABW

(«

correlation is found between BNO and ABW (Hardo 98 5)

were significantly correlated with FFB bul n BNO AE@ they were strongly
negatively correlated. The negative corr o be 1 ]30 ABW was of a concern
since selecting for high BNO will un ate tl BW and vice versa. But in

N
this study, BNO and ABW w z vely lon tfd§mmﬂ that selecting high BNO

£y
SEN(Q)'had the highest mean for FFB and

will also increase in bunch y uht

also the highest mean HQ\ an
l ¢

and high ABW contg theghigh) F§B \‘@.d in Senegal populations.
& v S
Oil to A (O/B) 1s an im;@ﬁm character having strong correlation with its

derived u(@ﬂs F/B. M/F and O/WM. O/B value is high when M/F is high. The

LOIIL]@UG r between O/B and M/F was strong r = 0.71**. The significant negative

correlation of S/F and K/F with M/F is an additional source of variation in O/B.

/ W& conclude that high number of BNO

Population SEN 07 had the highest mean for O/B, F/B and M/F indicating the strong

relationship of O/B with F/B and M/F and the lowest mean for S/F. S/F was found to be
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positively correlated with MN'W and KB. The increase in kernel size and MNW leads to

increases in shell size causing high percentage of S/F, thus reduction in the mesocarp

content. Indirect selection for more heritable fruit quality trait by 1 mcreast Q; may be

more effective in increasing OY (Kushairi et al., 1999c).

Corley et al. (1971) have shown that FP is positively conew;uth FFB and Tan
(1978) had shown that FP is positively correlated with BN 1 §gnegal population, both

FFB and BNO were found to be positively correlated wit . Snpit ) in his study

»
>
confirmed that FFB yield is positively correlated v igasoa¥m hel ht .@lley et al.
Y-
(1971) noted that if selection were made solely YFB , i \@a tendency to

select tall and vigorous palm. However 111@0}3 TQ{ not significantly

correlated with FFB.

AN
S
' 3
The oil palm FFB yield and N oil ar dt o&&mﬂuenced by physiological

by inc

traits. Oil production can be ingteas asl by increasing LA and rate of
E , a‘
photosynthesis. VDM was vel \nse}_ ed LA at r = 0.41** Hardon et al.

w
(1972) reported that IIJQ inté
e ofLAT had high fthus increasing TDM (Squire,

and TDM. Palms wig@M™higHer pgr
' 4 €
B {’lelm ry matter production should be increased by

1984). Ther 1011 crease
cre V

maximizing age of /' (Corley. l\sb) In this study, TDM was positively correlated

O

i i} of t (f) 1s positively correlated with LAI

to / an t r = 0.41*%*% and 0.36%*. TDM is also influenced by light conversion
efficiency™®). SEN 01 and SEN 02 who had the highest mean for e (0.92 g/MJ) also had
the highest mean for TDM. BDM is greatly influenced by LA. When rate of

photosynthesis is increased, net assimilation rate (NAR) also will be increased (Rees,
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1963). However, in this study, BDM was not significantly correlated with LA and LA

Was negatively correlated with NAR at r = - 0.53%%*,

Bunch index (BI) is derived from the ratio of bunch dry matter ( o total dry
matter (TDM) production. The estimation requires the measurement VE height (HT),
trunk diameter (DIA), rate of frond production (FP) and petiole section (PCS), as

well as FFB yield (Corley and Tinker, 2016). In this study, / zos ively correlated to

FFB (r = 0.85%*) and TDM (r = 0.27*%*), negatively corre O 258 and
¥
PCS (r = -0.29%*) and not significantly correlated w d FP | _i')

Rajanaidu et al. (2011) stated that yleld@

with low vegetative growths such as short ; low

Whereby greater proportion of the dry ;EQ PRQ;;;!VSS

9 Q-
fruit bunches. Fadila et al. (7016) yed Nati&%f bunch index in MPOB

germplasm collection also fmtd ne;tlve

to DIA (r=-0.28**) and P :-o'_ S
<o

Positive corr 1 c,t eén ad 4 (r = 0.27**) was found in this study.
O
Planunu matulal (h ? N 104}35 is now a great demand due to the recent

greenhouse 0a@G) emission an@)bal warming concerns. Palms with high TDM

have the L%\’ to absorb large amount of CO» and this indicate possibility of a role of

high »aliP® in the reduction of GHG emissions (Rajanaidu et al., 2011). Fadila et al.
016) in her study also found positive correlation between Bl and TDM (low to medium)

among the germplasm; Zaire (r = 0.18**), Cameroon (r = 0.21*%), Senegal (r = (288
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Sierra Leone (r = 0.36**), Tanzania (r = 0.39**), Guinea (r = 0.40**) and Ghana (r =

0.38*%)
54 Potential Genotypes in Senegal Germplasm %\

One of the objectives of this study is to identify potential geVpes for further
Introgression in breeding and expand the current breeding matqiiaN is important for
breeders to be able to distinguish the variation between popul T b'atween progenies.

If the genetical variation in a character of interest fell to iffer@nhced bet po&lations,

| &
the breeders need to choose palms from the best p tions.’ Iffin Jhe o@! hand the

v
\seds té@q'oose the best
al éﬁcture of oil palm

;@bit the variation more

variation falls to differences between progenie thezre

palms from the best progenies. The know:

populations for a character of interest a l%the bre\ersvc
[}
efficiently and provides important ir tion %u}ré‘ &&ection of materials (Rao,

X%

.

!
1988). In the case of Senegal. IE Iwwe,ofp ,lenb ariance component (6°g) was
higher than populations varia&c p ng,( 2 ﬁ@esting that most of the traits fell to

differences between Prog Aso si E\‘;”St palms from the best progenies 1s
|
’
essential. % ¢ Q(—)
- N
‘v’

Based o Ee eritability estiné},&.n of all the traits, FFB (56%), BNO (42%),
é\ \
O/DM (48%91} M (40%), OY (46%), KY (44%), PCS (44%). RL (66%), HT (64%),

BDM (54 Nd BI (56%) were highly heritable. These traits could be exploited for

further breeding.
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Even though the trial mean for FFB yield was low (80.61 kg/p/yr), we can see
from the frequency distribution in Figure 2 in Chapter 4 that the distribution of FFB yield
IS approximately symmetric suggesting that there were variation because m@s had
low and high yields. For example, palm from progeny SEN 02.06 had \ae #ghest FFB
yield of 160.93 kg/p/yr. Palms from population SEN 02 and SEN stly had FFB

yield more than 120 kg/p/yr. These palms could also have the ]%OM for development

e IPW rainfalls.

\d, T
Rival (2016) stated that breeding programme@ at thg ger ti': i_@tovement

of the oil palm focusing on the generation of plamé m% e ;&nstandingly
ate{i&)riginating from
31(? the environmental

in drought tolerant environment due to the dry area of Senega

performing under all types of environment. Th% 'plaﬁm

various different backgrounds is recomm% as\a r

conditions encountered. Zeng et al. (205%&0 “‘lﬁ anct%}ected MM3 palms and
i “« Q-
Huanzhou population as high-yielding ’Cor- pa]\

I
Besides that, O/DM and /M XéW‘j;J ¢ghly heritable. The trial mean for
O/DM and O/WM for g@ Po was@3% and 41.22%. Most of palms in

Senegal had O/DM mgre™nyn 6QPo

!
&\%(?mre than 40%. Though most of the traits

N3
in bunch quality d 18w Ijabi@ Senegal palms recorded the highest crude
i : -
A\ rials had more than 20%, varied from 17.55% to

protein comcn\ najority of the m
24.80% 1@ of 21.19% compared to the DxP materials, which varied from 12.63%
|

to ]9.@)}1 et al.. 2008). In his studies, the screening for the high protein kernel

which is mainly geared towards the production of high protein animal feed can be an

economic importance that will definitely benefit the industry for the future.
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As for vegetative traits, PCS, RL and HT were highly heritable. Corley et al.
(1971) found a high correlation between PCS and total dry weight of the leaf and this
relationship is useful for estimating leaf dry weight without destroying tlfﬂgs. Short

LL, HT. and small PCS are the prerequisite characters in seh&g palms for

compactness. Among all the palms in Senegal. two palms had the\¢mallest PCS and

lowest RL and HT; palm 112 from progeny SEN 04.01 with PC cm?), RL (3.38 m)
and HT (1.80 m) and palm 173 from progeny SEN 10.03 v 9,02 cm?), RL (2.81

m) and HT (2.15 m). Compact palms can be uliliz$ic dgnsit p’aﬁtc'o@'and are
A
capable of producing higher yield per hectare (Noh et aMw014)p J \’Y'
Y- N T
Oil yield has been the major concern i1@n cu“iv . £(2000) reported

that one of the four possible ways to incregse th®oi] pgod ilb;mcreasing the bunch

N

ofy buncl¥f dry @tter to total dry matter

“« Q-
N :
wth&h BI can help to increase the

ed 1‘3! ting materials with bunch index
s
of more than 0.6 would K&ier@;her fd. In Senegal populations, the best

L

performance BI with 1eNm 060 dpmk Qéw! progeny SEN 02.06, SEN 02.09, SEN
04.03 and SEN 0'%]@’)1111@ I@orded with 0.56 was from palm 399 from
Q ) 1l 4

index (BI) which is derived from the

b %
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