CHAPTER 4

RESULTS

4.1 Phenotypic Distribution of All Traits \d
L

N3
. e A0 | O
A general idea of the variation in 358 palms for all traits yq englgal GQn be obtained

g: N
by examining the phenotypic distribution using % cy, I\,ams_ mean, range of
values and coefficient variation of all 35 tr&%presente ' Tz@“él and the frequency

distributions of the 35 traits are given in %@s

‘é . N
4.1.1 Yield Components \ Aj \:‘Q
. z , l \}E
Trial mean for fresh fruit bun B) w, e k%;/p A P ol B s

@)

160.93 kg/p/yr. The d1str@of !’B 1d 1\ proximately symmetric because many
s L O
palms had low and hl% ds (lflg 2). &kan for bunch number (BNO) was 19.05
Q- &
no./p/yr and the dgtybwi I

onp P 1S Ys_ﬁghtly negatively skewed because many palms

. >
had low BNO e 3). Mean for«{@rage bunch weight (ABW) was 4.15 kg/p/yr and

the distrib%f ABW is nearly normal (Figure 4).

S
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Table 4: Means. Range of Values and Coefficient of Variation for All Traits

No. Traits n Mean Range of Values Coefficient of
Minimum  Maximum Jariation (%)
1 FFB (kg/p/yr) 358 80.61 8.59 160.93 % 39.79
2 BNO (no./p/yr) 358 19.05 4.13 31.50 \ 28.41
3 ABW (kg/p/yr) 358 4.15 1.74 6.46 (') 23.87
4  BWT (kg) 358 3.62 0.90 S.IA 30.25
5 MFW (g) 358 2.41 1.34 6.2 23.63
6 MNW (g) 358 1.56 0.91 3.80 9991
7 M/F (%) 358 34.78 2434 SN 11.38
8  K/F (%) 358 15.64 6.83 wé 17.43
9  S/F (%) 358 49.57 35.45 4 7.67
10 O/DM (%) 358 70.13 52.93 80 6.59
11 O/WM (%) 358 41.22 18.34 5.3 . T15‘04
12 F/B (%) 358 5558 35.3 7.09 | &Y 1030
13 O/B (%) 358 8.36 e c & "N 2530
14 K/B (%) 358 897 Sypdr F 1om
15 OY (kg/p/yr) 358 6.61 %9 \19.9 X 43.60
16 KY (ke/p/yr) 358 721 P NP6 N ot 16 43.16
17 TEP (kg/p/yr) 358 (ﬁ ) 40.37
18 FP (no./p/yr) 355 \ 11.53
19 PCS (cm’) 355 27.38
20 RL (m) 355 11.09
D1 = U (em) 355 11.02
22 LW (cm) 355 12.68
23 LN (no./p/yr) 355 11.46
24 HT (m) 3550) 22.34
25 LA (m’) 355 21.35
26 LAI N, 2135
27 DIA (m) R, Ly
DR . %) 12.69
29 LAR c')55/ 21.62
30 BDM (tha/yr) Q—S'S 39.62
31 VDM (1"11:1'_\7‘% R e 23.76
32 TDM (1./’}13’\’1‘5 355 20.76
33 BI 355 30.23
34 e(g/V \ 355 20.02
35 355 23.72
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Frequency Distribution of FFE (kglplyr) Frequency Distribution of BNO (noJphyr) v

Figure 2: Frequency Distribution
of Fresh Fruit Bunch

Figure 4: Frequency Distribution of Average Bunch Weight
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4.1.2 Bunch Quality Traits

For bunch quality traits, the phenotypic distribution for bunch weight (BWT) (Figure 5),
mean fruit weight (MFW) (Figure 6) and mean nut weight (MNW) (Figure@ightly
positively skewed. Phenotypic distribution for mesocarp to ﬁuiw 1s nearly
symmetric. Distribution of M/F (Figure 8) is more kurtotic and hanonger positive

tail. Trial mean for M/F was 34.78%. ranging from 24.34% l% % and most of the

N

The distribution of fruit to bunch (F/B) (Figure nd shdll to r,n.k ég-) (Figure

palms had M/F between 30 - 40%.

10) are slightly negatively skewed. Distributions Q aurtQtje and have a

3?6 ow(i!& but most of the
distributions of the palms were more than the\ m%

longer negative tail indicating that some of t w‘ls h
3‘&@ia] mean for S/F was

A
high 49.57% and the range was from 3MS% tg ﬁ M%'l of the palms in Senegal

q
had S/F more than 45%. Distribution 'enr t (K@ (Figure 11) is nearly normal.
N

Trial mean for K/F was 14.649% ﬁ? 6. Q4.06%.
The distribution @to ‘el SOC@O/WM) (Figure 12) and oil to dry

%)
&

4}

By

&

| e e |
mesocarp (O/DM) (Fig 3) i‘e neftdely Skewed. For oil to bunch (O/B) (Figure 14)

\
and kernel to bun%;) (P s’ ) 1lf5x$henotwic distributions are slightly positively

NV
skewed. TrialgQl for O/B was 83@/6. and the distribution of the palms is positively

L

skewed v heer tail indicating most of the distributions of the palms were more than
&«bﬁ

trial 1 some of the palms had a high O/B.

The distribution of oil yield (OY) (Figure 16) is positively skewed with a longer

tail. many palms had yields between 3 to 10 kg/p/yr and some of the palms had yield
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more than 15 kg/p/yr. The trial mean for OY was 6.61 kg/p/yr, ranging from 0.99 kg/p/yr
to 19.99 kg/p/yr. The distribution of KY (Figure 17) and TEP (Figure 18) is nearly
normal. Trial mean for KY was 7.21 kg/p/yr. Trial mean for total econﬂ roduct

(TEP) was 10.94 kg/p/yr, ranging from 1.25 kg/p/yrto 25.28 kg/p/yr. )

Frequency Distribution of BWT (kg) Fvequenc@z;ww (9)
& T 1

Y'

Fieure 5: Frequency Dislribulioh
of Bunch Weight

Fregquency Distribution of MNW (g) 3

<§-.-l),

Fieure 7: Frequency Distribution of Mean Figure 8: Frequency Distribution of
Nut Weight Mesocarp to Fruit
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Frequency Distribution of FIB (%) Frequency Distribution of SIF (%) v
2 £ \ [
‘
‘

e ? N ' & \’Y.

~ o
Figure 9: Frequency Distribution of Fruit to %\'1 0: cyg;gribution of Shell
Bunch \ to @1 t

Frequency Distribution of KIF (%)
|
N &8

)\
Figure 11: Frequency Distribution of Figure 12: Frequency Distribution of Oil to

Kemel to Fruit Wet Mesocarp



Frequency Distribution of O/DM (%)

Freguency Distribution of O/B (%)

Figure 13: Frequency Distribution of Oil to
Dry Mesocarp

Figur®&§d Wequency Distribution of

ernel to Bunch

Figure 160: Frequency Distribution of Oil
Yield



Frequent) Dlsmb\mon of KY (kg/phyr) Frequency Distribution of TEP (kglplyr)

Figure 17: Frequency Distribution of
Kernel Yield

4.1.3 Vegetative Traits

For vegetative traits, trial mean for N p
range was 21.0 no./p/yr to 44@ ﬁ /yr. }l(, ll'lbhm of FP (Figure 19) is nearly
X hudéJoi 30 — 33 no./p/yr. The phenotypic

&
[F@)(ux: 20) is positively skewed. Trial mean

'
for RL was 3.85 m, ng froyn 200 1n§)4.94 m and the phenotypic distribution is

‘se ;
negatively skewed\(¥re 21).

1

4
s for @‘Tcl number (LN), the distribution is positively
S

skewed ( l

0@& distribution is nearly symmetric for leaflet width (LW) (Figure 23),

leaflet length (LL) (Figure 24), palm height (HT) (Figure 25) and trunk diameter (DIA)



N
|8}

(Figure 26). Generally, most of the palms in Senegal population were tall with trial mean

0f2.81 m, ranging from the shortest palm at 1.20 m to the tallest palm at 4.50 m.

Yv

Distribution for leaf area (LA) (Figure 27), leaf area ratio (LAR) %\ 28) and
leaf area index (LAI) (Figure 29) are positively skewed. The distributions C¥PCS and LN
are more kurtotic and have a longer positive tail. Trial mean for %Zplion of light (/)

was .68 and the distribution of fis negatively skewed (Figur 3()‘(‘

Frequency Distribution of FP (noJphyr)

Figure 20: Frequency Distribution of
Petiole Cross-Section



Frequency Distribution of RL (m) Frequency Distribution of Leaflet Number (no.plyr)

|

Figure 21: Frequency Distribution of
Rachis Length

- S
swgbution of
&

Fregquency Distribution of LW (cm)

Figure %qucncy Distribution of Figure 24: Frequency Distribution of
caflet Width Leaflet Length



Frequency Distribution of HT (m) Frequency Distribution of DIAM (m)

Figure 25: Frequency Distribution of Palm
Height

istribution of Leaf Area Ratio

L~

Frequency Distribution of Leaf Area

Figure 7 ?l‘Eucncy Distribution of Leaf’  Figure 28: Frequency Distribution of Leaf

Area Area Ratio



Frequency Distribution of Leaf Arf: Index Frequency Distribution of Fractional Interception of Light

Figure 29: Frequency Distribution of Leaf
Area Index

4.1.4 Physiological Traits

% \
For physiological traits, the distributi unch mll&%DM) (Figure 31) is nearly
N

symmetric with trial mean of 61c Iizyl raffging ﬁ‘pl@() t/ha/yr to 12.62 t/ha/yr. Trial
' /1 @ and the distribution is positively
skewed (Figure 32). &‘l fo 1y cﬁﬁﬁel (TDM) was 18.03 t/ha/yr and the

mean of vegetative dry mau

phenotypic distributi le lylm?m (Fl@ 580

The dl\ jon of bunch mduﬁ},&) (Figure 34) is negatively skewed. Mean for
BI was 0.34, lt\lg from 0.05 to 0.56. Most of the palms had BI more than 0.30. The
plwno®lribulion for conversion efficiency rate (¢) (Figure 35) and net assimilation
rate (NAR) (Figure 36) are positively skewed and have a longer tail. Trial mean for e was
0.86 g/MJ, ranging from 0.48 g¢/MJ to 1.47 g/MJ and mean for NAR was 12.72, ranging

from 6.68 to 24.37.
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Frequency Distribution of Bunch Dry Matter (thalyr) Frequency Distribution of Vegetative Dry Matter (thalyr)

Figure 3 1: Frequency Distribution of
Bunch Dry Matter

Figurég3: Mequency Distribution of Total Figure 34: Frequency Distribution of
Dry Matter Bunch Index

S



Frequency Distribution of Conversion Efficiency of Light (g/MJ)

Figure 35: Frequency Distribution of Light Figurﬁ)q

Conversion Efficiency

4.2 Yield Components c
‘é "

4.2.1 Performance of Populations\ > i
4.2.1.1 Population Means and 0 ,
, ’

The ANOVA of nine populg S ﬁ'OI]] al iléa{vle 5 showed that there were highly
significant differences ®_( 01) fl%;gg\lo and ABW among the populations.

’

This shows that lho%d gefetig) viria@Qt in FFB, BNO and ABW among all the
éﬂ b o
populations. HowsyeWthere were no s@ﬁcam differences detected between replications
N

for all the tIMWAs for population by replication interaction, there were significant
differenc€ E <0.05) detected in FFB and BNO but not significant in ABW.
Estimated variance components of Senegal populations for each trait showed in

Table 5 indicated that within palms (0°w) were generally high for FFB (79.35%), BNO

(87.63%) and ABW (75.84%). However, the variance components estimated for the three
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traits in the population * replication interaction (c”pr) were low, 4.39% for FFB, 4.55%
for BNO and 0.00 for ABW since the population x replication interaction was not
significant. Variance components estimated for populations (o”p) were KRIOW' FFB

(16.24%), BNO (7.81%) and ABW (17.7%). The level 02p (%) proviﬁhonnation on

the differentiation of population in Senegal ranging from 7.8% to 17?

N

Table 5: ANOVA and Variance Components of Senegal Po ul%f r Yield

Source df FFB (kg/p/yr)

Replications (R) ] 0.05™

Populations (P) 8 7121 .63*:

PxR 8 1690.07

thm seedlings 316 818.16 i i

op 166.91 y

(1626 N (0.18)

o pr 0.00
(0.00)

oW 0.79
(75.84)

Total 0.96

o’p (%) 17.7%

* %% ng @ Significant at P <0. OtP .

O
The mean per iom&\l S@popu@ns 1s presented in Table 6. The mean
performance for Seneg 11 ﬂFK.%\!O and ABW were 82.14 kg/p/yr, 19.27
no./p/yr and 4.19 t % ]\

with 95.66 l\m]&m FFB, 21.02 ng@”yl for BNO and 4.76 kg/p/yr for ABW was from

’1@111011631 mean performance in all three traits

populaum >. However, Duncan New Multiple Range Test (DNMRT) showed that
SEN 10t significantly different from SEN 06, SEN 07, SEN 02 and SEN 04 for
FFB. The lowest mean performance for FFB was from SEN 12 with 53.44 kg/p/yr and

DNMRT showed that SEN 12 was not significantly different from SEN 03 and SEN 10.
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For BNO, SEN 05 was significantly different from SEN 10 and SEN 12 but not
significantly different from the other populations. SEN 12 showed the lowest mean
performance with 15.15 no./p/yr. For ABW, SEN 05 was not signiﬁcaml&xgnt from
SEN 02 but was significantly different from the other populations. S@and SEN 03
showed the lowest mean performance with 3.44 kg/p/yr and 3.W/p/yr. DNMRT

showed that SEN 03, SEN 10 and SEN 12 were not signiﬁgant different from each

other. é {d

Table 6: Mean Values of Senegal Populations for Yield

X~
Populations n '
FFB (kg/plyr ABW (kg/p/yr)
SEN 01 12 79.73 )0 d N 4.17be
SEN 02 63 034 % 4.35ab
SEN 03 30 67.46¢

: A 3.53d
SEN 04 29 be >\’? ' 4.26b
SEN 05 76 ‘%&m A <§J9a 4.76a
SEN 06 21 \8°.82a 07a 4.13be

SEN 07 41 5. Do.65ab 4.30b
SEN 10 29 Y'()é.lmc 'S 17.33bc 3.73cd
SEN 12 33 (g 53%4¢f 5, 15.15¢ 3.44d

334 ¥4 (Y 1027 4.19

by DNMRT \

4.2.2 Performanc@gelle
4.2.2.1 Progeny ] wnd A{\I ’A( X

N >

The AI\‘O\'A?\ progenies in Table 7 showed highly significant differences (P < 0.01)
for FF@ and ABW among the progenies. This indicates that there was a significant
amount of genetic variability among all the progenies for the three traits. The progeny X
replicate interaction item showed no significant differences for FFB and ABW. However.

progeny * replicate interaction for BNO was highly significant.
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Table 7: ANOVA, Variance Components and Heritability Estimated of Senegal Progenies
for Yield

Source df FFB (kg/p/yr)  BNO (no./p/yr) ABW (kg/p/yr)

Replications (R) 1 0.03™ 631™ T

Progenies (G) 13 5374.40" 136.64" \%

G*R 13 1034.08™ 43.58" O) | gus

Within palms 196 694.53 19.59 * 0.75

cg 280.06 6.06 0.26
Clo) (21.3) (26.8)

ngr 42.16 ;) 79 0.00
(4.16) (0.00)

o'W 690.86 S+
(68.19) ' (73.19)

Total 1013.08 \d T

h’s 0.56 ? ) ,\Y)'W

* % ns o Significant at P = 0.05, P <0.01 and non- s A7

h g : broad-sense heritability Y.

FFB: fresh fruit bunch, BNO: bunch numbers, AV aver ch - }g'ht

The mean performances of FFB. BN W foghall px@emes are presented in

Table 8. Mean FFB vyield for all 14 p eso\ S l 1"@@)/}’1 Progeny SEN 05.03

outperformed the others for FFB yie 9.92 T). ﬁxfevel DNMRT showed that
progeny SEN 05.03 was not@'ml rl;ff}ﬂl 1 SEN 02.06. SEN 02.09. SEN
0403 and SEN 05.08. PI‘O EN'I ad lh west mean for FFB y1€ld S ThiSiSR

kg/p/yr and was not 51 m dm? ‘“‘@g‘}“’g ny SEN 03.07, SEN 04.01 and SEN
I &

10.03.
"o) o
b 4
N

al ar 01 BNO was 19}%)11 Jp/yr. Progeny SEN 02.06, SEN 05.03 and SEN

05.0 !:om]ed the others and were significantly different from the other progenies
excelﬁﬂ\] 02.09. SEN 04.03, SEN 06.08 and SEN 10.05. Progeny SEN 12.03 had

the lowest mean for BNO with 13.82 no./p/yr and was not significantly different from

SEN 04.01, SEN 05.01 and SEN 10.03. Trial mean for ABW was 4.25 kg/p/yr. Progeny
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SEN 05.01 had the highest mean of 5.02 kg/p/yr and was significantly different from all

progenies except for progeny SEN 04.03, SEN 05. 03, SEN 05.08 and SEN 07.03.

Table 8: Mean Values of Senegal Progenies for Yield \
Traits

Progenies
FEB (kg/p/yr) BNO (no./p/ ABW (kg/p/yr)

SEN 01.03 11 77.34ef 18.84bc 4.09cde
SEN 02.06 20 99.29abced 22.45a 4.29bcd
SEN 02.09 1) 92.07abcde 4.37bcd
SEN 03.07 19 63.29fg 3.331
SEN 04.01 13 65.85fg 3.86def
SEN 04.03 12 100.45abc 4ab
SEN 05.01 20 81.45def (,}9,023
SEN 05.03 18 109.92a A %.83ab
SEN 05.08 18 104.27ab 4.58abc
SEN 06.08 14 80. 9’)def 3.93def
SEN 07.03 17 4.85ab
SEN 10.03 17 3.52ef
SEN 10.05 12 4.03cde
SEN 12.03 14 3.63ef

224 4.25
Means with the same letter in the sal\ ntly different at P < 0.05
by DNMRT

s
4.2.2.2 Heritability Eqnm 1el onen
&

Estimation of varianc n!s ;l""FE‘,)LéNO and ABW is shown in Table 7.
Variance Compon n p?%f} mme than 65% for all three traits. For FFB,
the genetic \'dI 01 progenies (oy ﬂ%&as low with only 27.6% and 4.16% detected in

genotype > tion (o°gr) and high variation was detected in o°w with 68.19%. For
BNO. 0 21.3%, o <: was 9.81% and o’w was 68. 88%. For ABW, c*w was the

highest with 73.19% followed by ng (26.8%) and no significant differences was detected

2) . oy 2 . .
for o7gr. Broad-sense heritability (h"g) estimated based on variance component for FFB,



BNO and ABW are summarized in Table 7. The h’; for FFB (56%) and ABW (52%) was

4.3.1 Performances of Populations Yv

4.3.1.1 Population Means and ANOVA

The ANOVA of Senegal populations for bunch quality tyqs -esw Table 9. The

high but moderate for BNO (42%).

4.3 Bunch Quality Traits

) . . . . ‘
populations (67p) showed highly significant differences®< 0.01Yfor R fhe&'.ts except
K\
for M/F and F/B which were significant at P and donsifnificaht differences
il
x?ﬁ) Sig 1ﬁcaf&1fferences for all
&

ite 1Qras not significant in
5 2

detected for K/F and K/B. The replications iter ed

its i&l populations across the

“« Q-
two replicates was consistent in theirw g S"
\
? ’ ' \}E
Estimated variance componglits 0& v 1{) lations are also shown in Table 9.

Variance components for @on o’ vere@ for all the traits, less than 20% with
I ok

the highest value for B 3.,2‘%) g (&JCDQG) and KY (13.49%). No variation was

X o
detected at popul% A or T and K/B. No variation was detected for

replication X @IIOH Interaction™Ng'1p) except for K/F (3.51%), O/DM (1.31%).
O/WM (O.%/B (1.95%), OY (1.66%) and KY (2.69%). Variance components for
within 1S (sz) were quite high, more than 85% for all the traits. Estimates of Gzp

were very low, less than 15% for all the traits except for OY (15.3%).
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The mean performance of bunch quality components in Senegal populations is

presented in Table 10. Trial mean for BWT was 3.66 kg. The highest mean performance

of 4.10 kg was from SEN 05 and DNMRT showed SEN 05 was signiﬁc@ferent
from all the population except for SEN 01, SEN 02, SEN 04 and SEN 55%31 mean for
MEW and MNW was 2.39 g and 1.55 g respectively. SEN 12 scorecY}owest mean for

MFW and MNW and was significantly different from all populatiwcept for SEN 04.

and populations showed slightly different in each %

17.01% and overall mean of 15.73%. Populations g owegnd s iﬁcwrt differences.
Y

47.@3'10 51.13% with

overall mean of 49.43%. SEN 01 and SEN\Q 1 S/F@%le SEN 06 and SEN

07 had the lowest S/F. %
‘é 4
Trial mean for O/DM an@

traits. SEN 03 scored the lowes{gmean

The mean for S/F in Senegal population was I#gh 5

dS 2. The fruit to bunch (F/B) of Senegal

N
populations was fairlH\ . far cL’llroﬁﬁcblél.O—’l% to 59.97%. Even though SEN 06

(59.97%) and @ 5

others except@ EN 12 which had the lowest F/B (54.04%).

different 11\
Howcvc%ﬁ showed no significant differences from SEN 04 and SEN 05.

Q&:an oil to bunch ratios (O/B) were low, 8.41% ranging from 7.85% to 9.59%.

SEN 07 had the highest O/B and SEN 02 had the lowest mean. DNMRT showed that

different from others ex

o~

SEN 07 was significantly different from the others except for SEN 06 and SEN 10. Trial
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mean for kernel to bunch (K/B) was 9.02% ranging from 8.54% to 9.54%. However,

ANOVA and DNMRT showed no significant differences between all the populations for

K/B. O}Y"

The oil yield (OY) ranged from 4.23 kg/p/yr to 7.88 kg/p/y* trial mean of
6.77 kg/p/yr. SEN 05, SEN 06 and SEN 07 had the highest OY, Witz7.63 kg/p/yr, 7.83

kg/p/yr and 7.88 kg/p/yr respectively while SEN 12 had the IO\VR)Y with 4.23 kg/p/yr.

SEN 06 and SEN 07. Trial mean for kernel yield (K% 73] I<g/p 'fif.li%lx:ged o
hegt & d SE§.12 scored the

However, SEN 01, SEN 02 and SEN 04 showed no signg t ifw from SEN 05,

4.80 kg/p/yr to 8.25 kg/p/yr with SEN 04 scored

;, o
lowest KY. SEN 12 was significantly differ Wn thg‘ot S e)& t for SEN 03 and
SEN 10. @)

)
qal o aﬂ&@l 1.18 kg/p/yr ranging from
7.12 kg/p/yr to 12.73 kg/p/yr, T wt pil;oz 1 ws&rom SEN 06 (12.73 kg/p/yr),

however DNMRT showed SEN Og#vas o 3 iﬂ‘cé}mly different from SEN 01, SEN 02,

A,
G NV
0
As for total economic produ@,

SEN 04, SEN 05 and S .S

¢
significantly differea;:% eaf‘
T@ hox’ev%]\‘

A \V

N

1 nd§12 scored the lowest TEP and were

|
r."TEeJ(?owest performer was SEN 12 with 7.12
N\
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4.3.2 Performance of Progenies

4.3.2.1 Progeny Means and ANOVA

ANOVA in Table 11 showed highly significant differences (P < 0.01) aea:genies

(0 g) for all traits BWT. MFW. MNW, S/F, O/DM, O/WM, F/B, K/B, KY except
for M/F and K/F which showed significant difference at (P < 0. !i; For progeny

replication (G~ 01) interaction the result was not significant for S mdlcauno that the

performance of all the traits across the two replicates was 1t in 1an ing.

The mean performance of bunch quality Uauéeoa ro Js Jir'}xesented n

Table 12. The BWT for Senegal plOOCI'IlCS was O\ ean 66 kg Ianolna

meoaa 501‘ BWT with 4.54

from 2.66 l\ﬂ to 4.54 l\u PIOGLHV SEN 07. O\%N

ke. DNMRT showed that SEN 07.03 ves sighifi NT
. 5 o N
except for SEN 04.03. SEN 05.01, S\ 3 OD@Tnal mean for MFW was

2.39 g, the highest mean of 2.81 Yg

pr Y J
1.95 g was from progeny SEN 3. Aﬁ\ﬁc&lwﬁe overall mean for the progenies

was 1.54 g with h the hwh@ 0@1101@(:%}, SEN 05.01 and the lowest mean
O
of 1.24 g from })10”&,11\%\\1 I7 : "' 15)

Q& %
& vk <>
Trial m M/F was 35 o. The highest mean with 37.58% was from

G%,‘!‘V

progeny SEN 08 and the lowest mean with 33.23% was from progeny SEN 10.05.

1 e'{é.u from other progenies

y S 06 08 and the lowest mean of

"—

DNI\® ed that SEN 06.08 was not significantly different from the other progenies

except for progeny SEN 02.06 and SEN 10.05 which scored the lowest mean for M/F.
The overall means for S/F and K/F was 49.32% and 15.65% respectively. Progeny SEN

07.03 had the lowest mean for S/F but scored the highest mean performance for K/F.
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Trial mean for O/DM and O/WM were 70.46% and 41.74% respectively. Progeny
SEN 07.03 had the highest mean for O/DM with 73.44% and SEN 03.07 had the lowest
mean with 65.50%. DNMRT showed that SEN 03.07 was significantly ¢ gr; from
other progenies except for SEN 02.06 and SEN 02.09. As for O/WM,&%.OI scored
the highest mean of 45.73% and was significantly different from oﬂ?’ogenies except

for SEN 04.03. SEN 07.03, SEN 10.03, SEN 10.05 and SEN 12,03 N

Fruit to bunch (F/B) is an estimate of the fertile fmg®in an %1 bunch. The

L]
overall mean for F/B was 57.68% with the highest mea@ég{ 60.97% fi g ptge-ny SEN
03.07 and the lowest mean of 53.45% from proge Q showed that

SEN 03.07 was not significantly different fro W pro eny exc‘!stx\fm SEN 04.01,
~ <)

SEN 04.03. SEN 05.03, SEN 05.08 and SEN 12%g. \
& Tk

Trial mean for O/B was 8.540° 10%@0" O&&o)med the highest mean of
10.22% and DNMRT showed ghat 07,03 a ss@]cantly different from others
except for SEN 05.01, SEN 0 % @J"th}geny SEN 02.06 scored the lowest
mean for O/B with 7.26% &1

0.96% from progeny EE%

11 m&a was 9.02%, with the highest mean of

wtsjt?nean of 7.61% from SEN 05.08.

S
:,é\

Oil yiel of Senegal pr, Yl.ies was low with the mean of 6.95 kg/p/yr.
\

o
o
i
=]

-
R

Among the p%xxcs. SEN 07.03 scored the highest mean with 8.69 kg/p/yr and SEN

12.03 @

sionificantly different from the others except for SEN 03.07, SEN 04.01 and SEN 10.03.

lowest mean of 4.46 kg/p/yr. DNMRT showed that SEN 12.03 was

Overall mean for KY was 7.45kg/p/yr with the highest mean of 9.58 kg/p/yr from

progeny SEN 05.03 and the lowest mean of 4.47 kg/p/yr from progeny SEN 12.03.
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4.3.2.2 Heritability Estimates for Bunch Quality Traits

Variance components estimated for all the bunch traits are shown in Table 11. Variance
. 2 : . :
components of the progenies (¢7g) was low, ranging from 0.91% to 23.64‘®ar1ance

components within the palms (6"w) was high, ranging from 71.44% toS%%. o gr was

not significant. Variance components of M/F, K/F and S/F for CSZ;> 4.78%, 7.59%

and 14.59% respectively. o’w was high for M/F, K/F and S/F V\M.23%, 92.41% and
85.41% respectively. o>w for O/B, K/B and F/B were 83.8 ;.89?6 and 89.22%. For
OY and KY, the 6°w was 73.85% and 76.88% respectively® \d,
N
|9
Broad-sense heritability (h:B) estimated fi

% om@ents for M/F
(10%), K/F (15%), S/F (30%), O/B (26%), E

Yv
nd_IJB (2&)') were very low.
: &
However the h'g for O/DM (48%), O/WM o %4

moderate. : , OAT
%E 4 &
4.4  Vegetative Traits Com OT

The ANOVA forpSdaggal

difference (P = ) was detected a 1@& all the traits except for FP and LW which were
signiﬁcany% ).05 and no significant different detected in LAR. The replications item
(cﬁ) @no significant difference in all traits except for LN, LA, LAI fand LAR

which was significant at P < 0.01. However, population X replication item was not



~
{95

significant in all the traits indicating that the performances of all the traits across the two

replicates were consistent in ranking.

Variance components estimated are also presented in Tabl(x: :7 ariance
component for population (67p) was low, ranging from 3.23% to 26 APCS RL and

HT had the highest o:p estimated with 20.32%, 26.32% and 7%Rrespect1vely The

west o°p estimated was from LW (3.23%) and FP (5.52%)! 10\\ variation was
lowe p

I\f %) and f

75.61P%6 to ?.7%TFP, LW,

detected 1n G:pl' for FP (1.01%), PCS (1.55%), HT

. . .
(0.27%). Variance component ¢-w was high, ranging

LA. LAI and /'had the highest o’w estimated with

1@' 93.01% and

Yv
92.62% respectively. %V g‘ é
\ O

Mean performances of Senegal p tions %e @«n Table 14. Trial mean

for FP was 31.34 no./p/yr. Populallon%O tper HICQ&?E) ther population with the
highest mean of 33.42 no./p/yr \VI]W‘.‘\ENID Iedb],@owest mean of 29.58 no./p/yr.
DNMRT showed that SEN10 \ht slg{-vz;tﬁjjel rent from SEN 01, SEN 05, SEN
06 and SEN 07. Despite @lk\)@m §1 FP, DNMRT showed that SEN 12
was not significantly dl%\l hixn?ﬁ }ga) lation which performed moderately.

k J'v.)
Trial me %CS was 15 8:7 auy.SE N 12 had the highest PCS of 20.38 cm” and

$
SEN 03 ha lowest PCS of 13.24 cm®. DNMRT showed that SEN 12 was
1(71]]{1® ferent from all the populations for this trait. SEN 03 was not significantly

ifferent from SEN 05 and SEN 10.
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Trial mean for RL was 3.86 m. SEN 12 had the longest mean of 4.21 m for RL
and DNMRT showed that SEN 12 was not significantly different from SEN 01 and SEN
02. The shortest mean for RL was from SEN 10 (3.54 m). DNMRT showed { Y@EN 10
was significantly different from other population except for population @and SEN

A

03. However, SEN 03 was not significantly different from SEN 04 an% 07.

Trial mean for leaflet length (LL) and leaflet width (L Wyeael¥ 85.92 cm and 3.91

were not significant from each other but significantly giffer
SEN 07 and SEN 10. For LW, DNMRT showed all the ulaty
different from each other except for population %‘ 1ea£leaﬂet ber

(LN) was 123.05 no./p/yr with the lowest a 114.43 /p/é‘om SEN 03 to the

highest mean of 134.39 no./p/yr from % D Il that SEN 12 was not
6 ‘o
significantly different from SEN 04. A‘Q

l \
!
Trunk height (HT) in S opu 10 % te tall with mean of 2.79 m, the

e

shortest mean of 2.41 m 1 N ‘)4 anyl the Qest mean of 3.42 m from SEN 01.
1

J‘

N

DNMRT showed that S@ f 1!(?}’1 y different from SEN 03 (2.58 m), SEN
05 (2.53 m) and S %6%1 1 n,Q's for trunk diameter (DIA) was 0.67 m. SEN
rix

12 had the hw} 1ean of 0.72 m @DIA. DNMRT tested showed that SEN 12 was

significantly dl\?'m from all the population except for SEN 10.

=l

Qcan for leaf area (LA) of Senegal populations was 4.72 cm”. SEN 12 had
the highest mean of 5.42 cm” and SEN 03 had the lowest mean of 4.32 cm?. DNMRT

showed that SEN 12 was not significantly different from SEN 01 and SEN 04 but was
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significantly different from the others. SEN 03 and SEN 10 had the lowest mean for DIA

and were not significantly different from each other.

Trial mean for LAI was 2.79. SEN 12 scored the highest me .21 and
DNMRT showed that SEN 12 was significantly different from all pop% n except for
SEN 01 and SEN 04. Trial mean for f was 0.68. SEN 12 scored the h&e} mean 0.73 and

was significantly different from the others except for SEN 01 a 04.

4.4.2 Performance of Progenies \d
¥

4.4.2.1 Progeny Means and ANOVA %

The ANOVA for Senegal progenies is presented 1i Tab

were highly significant at P < 0.01 except \%uwzhlm

progeny * replication (c°gr), the IeSUlI VaS not Sig "sa ,@“all traits. In terms of
0 N

replication, leaflet number (LN), ea\ a (f A), ?atf ay (—)mde\ (LAI), fractional of

light interception (f) and 1 eaflet aleo T_A how tlele were highly significant
‘ G I

difference among the two replicate

'graﬁant at P <0.05. For

The mean peliotNe 0
16. The mean for F%ﬂl 31 ngy
AL

SEN 10.05 and tiRJoWest mean of 29&522:10 /p/yr was from SEN 03.07. DNMRT showed

T, highest mean of 34.33 no./p/yr was from

that SEN :é\cu not swmtlcamlv different from SEN 10.05 and SEN 01.03. Trial

mean @

was significantly different from all progeny. SEN 03.07 had the lowest mean of 11.94

15.55 em”. Progeny SEN 12.03 had the highest mean of 20.77 cm’ and

2
cm .
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Trial mean for rachis length (RL) was 3.86 m. Progeny SEN 12.03 had the longest
mean for RL (4.29 m) whereas progeny SEN 10.03 had the shortest mean for RL 3.49 m.
With shorter RL, more palms can be planted in a unit area to increase plan@ensity.
DNMRT showed no significant differences between progenies SEN Q% EN 06.08

and SEN 10.03 who scored the shortest RL among all the pxooenles

Trial mean for LL and LW were 85.41 cm and 3.89 spectively. For LL,

progeny SEN 12.03 had the longest mean of 94.33 cm whi beRy!SEN, 05.08 had the
1 ce?aB' different
A

shortest mean of 74.55 cm. DNMRT showed that SE; 05 w
from all progeny except for SEN 02.09, SEN 03,07 SE} 04.04. F&R‘LW, progeny
SEN 04.03 had the widest mean of 4.20 cm an :;3 (ﬁ h e s@se.st width of 3.36

cm. \ .&O
Y&
/@? with the highest mean of

139.29 no.p/yr from SEN 12.03 a owtﬁj of .63 no./p/yr from SEN 03.07.
N

DNMRT showed that prooeny 210 Jﬁzantly different from all progeny.

S

The mean for leaflet numbel as o g

'JJ

Trunk height (H s 1m lfac@f)\m determining the economic life of oil
7.
palm plantation due ultl s 1)h nisévlb tall palms. Senegal progenies palms were
s
quite tall, with t1 n of 2.7 m:T]Ke' 1ortest mean of 2.14 m was from progeny SEN
05.01. DN sho wed that SEN\OJ.O7. SEN 04.01 and SEN 04.03 showed no
1omﬁca rences between SEN 05.01, SEN 05.03 and SEN 05.08 of having a short

height. FO 1unk diameter (DIA), trial mean was 0.67 m, with the widest mean of 0.73 m

from progeny SEN 12.03 and the smallest mean of 0.59 m from progeny SEN 03.07.
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The trial mean for leaf area (LA) and leaf area index (LAI) was 4.68 m? and 2.76
respectively. Mean for interception of light (/) was 0.67. SEN 12.03 scored the highest
mean for LA (5.80 m?), LAI (3.44) and f (0.75). DNMRT showed SENYM was

significantly different from all the progenies except from progeny SEN %\r all these

three traits. =

4.4.2.2 Heritability Estimates for Vegetative Traits T

are shown in
L
N4

1
T e X7 2 . \k .
able 15. Variance components for progeny (0°2) Wekalo® for 1 gﬁ&lve traits,
varied from 6.35% to 32.55%. HT and RL had 11&?!11651\(& 32.¢}.and 31.57%

respectively. FP and LAR had the lowest czg% % %. Xﬁig'ance components

Variance components estimated for all the traits in veget e Comnp

tiexcept for FP (2.57%),

for progeny x replication (6°gr) showed b‘ini \UQ{T
: . D, N 2
PCS (1.16%), and LL (1.09%). Var m}ﬁnen' o1 @m the palms (c"w) were

high ranging from 67.44% to 94.1
(? ' \}E
Broad-sense heritad& i i
ranging from 12% to 66& low

¢
HT had a high h’s 6%fand l4° r
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4.5 Physiological Traits Components

4.5.1 Performances of Populations T
4.5.1.1 Population Means and ANOVA %\

ANOVA for physiological traits of Senegal population are pre in Table 17.
ANOVA showed all the traits were highly significant at (P < (N The population x

t highly significant

0 jole) ?-sm ificant
N

Y-

resented in Table

M i
- &
17. Variance components for population (0%1 nent er&@, Naricd mrom 2550,

to 19.42%. Variance components for pop tg’ n § repligtion @'eraction (03p1.) were very

‘&
low, 4.47% in BDM, 1.94% in TDM?H*_Q’NV R L

=]

<

palms (6°w) were high I'allgh%z 7Q0 9 (;/'Ol% e for o"p estimated for all the
traits in physiological par?@ wefe ToR 16"{0 M), 16.6% (VDM), 11% (TDM),
N

20.7% (B). 9.87% (e) QCN% /N‘A p ")b

Mean peri e fof plo@ traits in Senegal population is presented in
f

Table 18. Tm{ 'or BDM was 6§$~{/lla/yr. Population SEN 05 had the highest mean
of 7.50 X [ollowed by SEN 02 (7.25 t/ha/yr) and SEN 07 (6.78 t/ha/yr). DNMRT
showe 01, SEN 02, SEN 05 and SEN 07 were not significantly different from each
other but showed significant differences from population SEN 03, SEN 06, SEN 10 and

SEN 12. SEN 12 scored the lowest mean of 4.19 t/ha/yr for BDM.
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The mean for VDM was 11.63 t/ha/yr. Despite having the lowest mean for BDM,
SEN 12 had the highest mean of 13.62 t/ha/yr for VDM. DNMRT showed that SEN 12
was significantly different from all populations except for population % SEN 03
had the lowest VDM (9.58 t/ha/yr) and showed significant dlffelemr the others

except for SEN 05.

Trial mean for TDM was 18.08 t/ha/yr. SEN 01 tg highest mean of 19.33

t/ha/yr and SEN 10 had the lowest mean of 16.99 t/ha/ M TW no Slonlﬁcam

differences between SEN 01 and the others except fm@%, SEN gb(.ik
P 4

,ﬁn\f O@Kom SEN 05 and

N @‘ﬁvas not significantly

For BI, the trial mean was 0.35 with U%Zest

the lowest mean of 0.23 from SEN 12. showe

different from the others except for 01 SEN 12. SEN 12 was
0 AN

sionificantly different from all pop . Meéag foye @86 g/MIJ. The lowest mean

for e was 0.75 g/MIJ from SltI m th‘ higl§e t@ was 0.92 g/MJ from SEN 01.

DNMRT showed all the } sula o ot s@ﬁﬁcantly different from each other

<<.:
except for SEN 03, 4 7 O)O

} (J
For net a 11 onf] e mean was 12.81. Population SEN 05 and

SEN 02 outp ncd the other p@'&tmns having the highest mean performance of

13.61 an \‘cs‘pccm ely. DNMRT showed that SEN 05 was significantly different
from4gll p Iauon\ except from SEN 01, SEN 02, SEN 06 and SEN 07. The lowest

mean was SEN 12 with 10.94 and DNMRT showed SEN 12 was significantly different

from all population except for population SEN 03 and SEN 04.
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4.5.2 Performance of Progenies

4.5.2.1 Progeny Means and ANOVA

:Table 19.

The ANOVA for physiological traits in Senegal progenies are preser%
ANOVA showed all the physiological traits were highly signiﬁcaAP < 0.01. The
replication (021') effects showed no significant differences among aNl:traits except for
conversion efficiency (e) and NAR which showed sign 1fca\VQferences atiRe<10. 011

Progeny X replication (c-gr) interaction showed that 1ghifigaht ferences were

|
detected in all traits except for bunch index at P < 0. % -\\Y-

Mean performances of the Senegal proge gs \B&ente@able 20. Trial
Yi th Og& scored the highest

mean for BDM was 6.57 t/ha/yr. DNM]\%
mean, 8.62 t/ha/yr but was not significagtly differ Tl 2.06, SEN 02.09, SEN
N
[\
04.03 and SEN 05.08. Progenies S®3 dS “17®20016d the lowest mean of
4.18 t/ha/yr and 4.05 tha/yr v-ctlviy M&@showed that they were not
' |
significantly different 110111?0 107 and’ (ﬁl&
N 3
Trial mean for EMW /@EN 12.03 had the highest mean of 14.39
t/ha/yr and DNMRQwed IIZI
&
S

except from SEN: 3 and 02 @moeny SEN 03.07 had the lowest mean of 8.49
N

5]

1 &’was significantly different from all progeny

t/ha.yr and é T showed that SEN 03.07 was significantly different from all progeny.

Mean, for A was 17.97 t/ha/yr with the highest mean of 20.53 t/ha/yr from progeny
SEN 02.06 and the lowest mean of 13.46 t/ha/yr from progeny SEN 03.07. DNMRT

showed that SEN 03.07 was significantly different from other progeny except from SEN

10.03.



98

“ ¥/ &~ A\\V
¥
o oJel Uone[IWISSE
PU VN “AOUDId1IJO UOISIOAU0D 12 “Xapul ::YmV:E %ﬂ%&lﬁf »W.% OANLIIZIA INAA “1onew AIp younq (A g
. 1 uBoy U

“ ’ < \/U Ajiqe)niay osuas-peolq (o) 9y
So1 JURDIJIUT 1 e lOU v:Fm.od»w d ‘S0°0 > d 1e uedyIudIg su ‘., <,

%0% %P %95 % %tbt (%) 2.4

vL'6 £920°0 L6000 €T . [e10,
(88°6L) (SL'SL) (98°19) (0S°8L)

R 200 9000 LI'TT M0
(15°0) (Ts'1) (zeL) (Tv'0) (00

S0°0 £000°0 L0000 90°0 LO0 130
9°61) (€L70) (260¢) (80'12) (1522

R (o 900°0 ORI TEe 8S'I 30

v9°L 200 9000 Il 8T'S SUWIe ] UIIAN
WP 01 wE0°0 2100 W68 11 SLORL AxD
LElTY Rax _.S0°0 _.89%9 _.8TTe (D) saruaBol
6P 810 600070 L9 SupLS WP0°0 _ [) suonesijdoy|

(182 )
AVN (rn/3) 2 1 (1K/Y/1) INALL INAA (1Key) IWad Jp ERMIVIN

SHEL] [BIBO[01SAY( 10] so1uagol ] [e30U0g Jo sojewnsy AN[IqeILal] pue sjuouodwo)) QUBLIEA “VAONY 6] 2[qe



87

Mean for Bl in Senegal progenies was 0.36. DNMRT showed that progeny SEN

05.03 had the highest mean, 0.43 and significantly different from other progeny except

from progeny SEN 04.03, SEN 05.01 and SEN 05.08. Progeny SEN 12. O&K e lowest

mean of 0.22 and DNMRT showed SEN 12.03 was signiﬁcantly rent from all
progeny except for SEN 10.03. T

Mean for light conversion efficiency (e) was ]EN 05.08 had the
highest mean of 1.02 ¢/MJ and SEN 03.07 had the lowes an ¢f MI DNMRT

showed that SEN 05.08 was significantly different f@ roggny C&p@r progeny

SEN 01.03, SEN 02.06, SEN 05.03 and SEN 10. O Y'

For NAR, the mean was 12.88. N SEN o@elfom]ed the other

progenies having the highest mean of. % ho that SEN 05.08 was

significantly different from all plO" excep S ~ 06 and SEN 10.05. The

lowest mean 10.67 was from plc n}%EN 1403 ( 0

-‘ &
Ny O
4.5.2.2 Heritability Emma& hy, il)log al Ty

2 R
Estimation of varian Q_aponlnt?i b&s«olomcal traits is presented in Table 19.
(

O_J

D

Variance LOIH})OI r progeMy g%vele low varied from 19.6% to 30.92% and
variance con ’nls for within paltl?s (0~ w) were high, 60% to 80%. Variance
Lompom progeny x replication (0 gr) interaction were low, less than 5%. Broad-
sense herl 11[\ (h’s) estimated for all the traits were average, BDM (54%), VDM

(44%), TDM (42%), BI (56%), e (44%) and NAR (40%).
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4.6 Correlation Among Traits in Senegal

The phenotypic correlations among all the traits are presented In TQ;

Phenotypically, FFB correlated significantly with BNO and ABW. T elatlon
coefficient (r) of FFB with BNO and ABW were r = 0.82** and r = 0. A&spectl\ rely.

BNO and ABW was also positively correlated with each other z= ([ bt bl W T

deviates from the usual findings where negative correl ation j fWetween BNO and
l

ABW (Hardon et al, 1985). Correlations between FFB a ulity tghits were not
‘

significant except for OY. KY and TEP wh s 2kt
respectively. However, FFB was not significantly ¢ ed Q lall\y.l traits except

Yv
for RL (r = 0.21*%), LA (x = 0. 14%), LAIcV.M*“a )/ (14;& |7 =) SvASEfor
physiological traits, FFB correlated positiy Emsim’fqa? \ wulQl the traits.

A
A

A
In bunch quality traits, M/ F\"laleﬁﬂc m% vith O/DM (r = 0.42%%),
AN

O/WM (r = 0.35**), O/B (r =£71 and f\ I %@) but negatively significantly
correlated with S/F (r=-0 8** cx{ 35@' K/B (r = - 0.33*%*) and KY (r =

0.29%*),_ Oil palm breedi &)1
O 0.78%*) was observed between M/F and
N

S/Fs%id high M/F for high oil yield (OY). In
this study, very qqu: ;01 e
S/F. S/F was w be neh’Jﬂ\ Qﬁl ted to O/WM (r = - 0.22%%), O/B (r = -
0.54%**) and (1 S024%%) \C},

@« the product of F/B, M/F and O/WM. O/B was positively correlated with

MEW (r = 0.27**), F/B (r = 0.42**), M/F (r = 0.71**), O/DM (r = 08 %) SO/WIM (15

=)
o

0.78%*) but negatively significantly correlated with S/F (r = - 0.54**) and K/F (r = -
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Il

0.28*%). Oil yield (OY) was positively correlated to M/F (r = 0.28*%), O/DM (r

0.37%%), O/WM (r = 0.33%*), O/B (r = 0.36**) and KY (r = 0.66*%).

For vegetative traits, FP was positively correlated with O/DM (r = & (r=
0.14*%) VDM (r = 0.33%*), TDM (r = 0.28%%*), e (r = 0.42**) and N!N = 0.41%%),
however was negatively significantly correlated with RL (r = - 0. lmnd LL (r = -
0.24**) PCS was found to be positively correlated with all Y&getative characters

except for LAR (r = - 0.32%%*). '

' NS
Strong positive relationship was observed bet A and ts m!aq.b‘@t LL and

\O\}Ko twel)@nelated with
61}60?; lated with /'with

LW with r = 0.54** and r = 0.63** respectively. L vas

PCS, RL. LN, DIAM, VDM and TDM. LAI@ﬁgl

= 0.97** HT was found to be not simn%l witl 1Tt'

N
FP (r = 0.14%*), PCS (r = 0.37*%), VB% 0 f+ tDI\Q/J% 0.35%%), ¢ (r = 0.33%%)

and NAR (r = 0.26**) which was p Yely rrelgt§d. $
(f) N
g ‘4/
Interception of lwlws fO'I osifively
ABW (r = 0.35**%) ar the, ved

negatively correla le@ﬁiol gic

o ogical traits, BDM was positively correlated with FFB (r = 1.00%%),

BNOQ&H) ABW (r = 0.71%%), OY (r = 0.52*%), KY (r = 0.53*%), TDM (r =

0.72%%) BI (r = 0.85*%), e (r = 0.63**) and NAR (r = 0.50**). VDM was positively

correlated with all vegetative characters except for LAR which was negatively
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significantly correlated at r = - 0.42**. BI was positively correlated to FFB (r = 0.85%%),
BNO (r = 0.78%*), ABW (r = 0.55**), LAR (r = 0.28%%), e (r = (8220 BBV =
0.85**)  TDM (r = 0.27**) and NAR (r = 0.28**) however negatively co@with
VDM (r = - 0.43%*). Conversion efficiency () was found to be positive])&%ated with
all vegetative traits and physiological traits except for LL (r = - 09 7* (r=-0.24%%)

and LAR (r = -0.58*%) and f'(r = - 0.23**) which was negatively cor d.

\¥
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