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Heritability and Correlations of Agronomic Characters

in Tenera Oil Palm Hybrid
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Abstract: The objective of this study was to estimate the heritabilities of agronomic characters (oil yield, bunch
yield and its components and vegetative characters) and the correlations of their traits in oil palm (Elaeis
guineensis Jacq.). Nine half-sib progenies of eight years old tenera hybrid which were derived from the crossing
between one pisifera and nine dura parents were studies during the period of January 2007 to December 2008
at the Klong Hoi Khong Research Station, Faculty of Natural Resources, Prince of Songkla University, Thailand.
Eight palm samples per progeny according to a completely randomized design were used to record the
characters. The variance analyses of progenies showed that fresh fruit bunch (FFB) yield, number of bunch
(NB), fruit/ounch (F/B), kernel/bunch (K/B), oil/wet mesocarp (O/WM), trunk size, leaf area and leaf dry matter
weight were significantly difference. These characters had medium to high heritabilities varied between 51 to
100% and had significantly positive correlations with oil yield. So selections for such traits are useful for oil yield

improvement in oil palm.
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Table 2 Overall means, analysis of variance and narrow sense heritabilities (hzns) of oil yield, bunch yield,

bunch components and vegetative characters of oil palm

Characters Overall means MS cv? hzns
+SE ' Progenies Error (%)
d.f. 8 63
Oil yield (kg/palm/year) 46.31 £ 1.65 220.32 192.33 29.95 715
Bunch yield °
FFB (kg/palm/year) 151.03 £ 4.37 3131.11 1151.97 22.47 70.72
NB (no./year) 11.77 £ 0.34 19.45 7.03 22.52 72.38
SBW (kg/bunch) 13.07 £ 0.29 7.14 5.77 18.39 11.52
Bunch components N
AFW (g) 15.90 £ 0.44 19.14 13.57 23.17 19.53
AKW (g) 1.15+0.03 0.11 0.07 22.97 29.47
%F/B 70.16 £ 0.95 125.26 57.55 10.81 51.29
%K/B 6.04 £ 0.27 1013’ 4.53 35.26 53.52
%WM/F 83.99 £ 0.65 34.26 29.42 6.46 8.05
%S/F 9.51+£0.52 23.73 18.51 45.26 13.61
%K/F 8.52 +0.32 11.76 6.68 30.36 34.68
%0O/WM 52.36 £ 0.81 95.61 41.28 12.27 56.50
%0O/DM 77.36 £ 0.56 9.30 24.29 6.37 0.00
%O/F 4410+ 0.84 84.89 46.39 15.45 37.60
%0/B 30.85+0.67 40.97 31.51 18.19 14.48
Vegetative characters
Height (m) 2.55+0.05 0.21 0.14 14.64 25.18
Trunk size (m) 2.39+0.03 020" 0.04 8.73 100.00
leaf length (m) 4.46 +0.04 0.20 0.09 6.89 47.84
Leaf area (m’) 3.10 +0.06 0.80" 0.15 12.55 100.00
Leaf dry weight (kg) 1.75+0.03 0.17 0.06 13.82 77.53
Notes : *, ** significant difference at P < 0.05 and P < 0.01, respectively,

" mean from 9 half-sib progenies of tenera hybrid and standard error (SE), ? CV = coefficient of variation,

° FFB = fresh fruit bunch yield, NB = number of bunch, SBW = single bunch weight, *AFW = average fruit
weight, AKW = average kernel weight, F/B = fruit/bunch, K/B = kernel/lbunch, WM/F = wet mesocarp/fruit,
S/F = shell/fruit, K/F = kernel/fruit, O/WM = oil/wet mesocarp, O/DM = oil/dry mesocarp, O/F = oil/fruit,

O/B = oil/bunch

Values showing negative and > 100% estimates of heritability were treated as zero and 100%, respectively
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Table 3 Correlation coefficients among oil yield, bunch yield and its components of oil palm

Characters Oil Bunch yield ! Bunch components :
FFB NB SBW AFW AKW F/B K/B WM/F SIF K/F OWM  ODM  OF
FFB 0771 -
NB 0574  0.754 -
SBW 0.203 0282  -0.395 -
AFW 0.093 -0.085  -0.070  0.009 -
AKW 0.002  0.070 0172 -0.135 0.277 -
F/B 0.228  -0.070  -0.062  -0.051 -0.180  0.156 -
K/B 0118 0.064 0.069  -0.031 - 0493 0551 -
WM/F 0092 -0193  -0230  0.085 0646  -0.338"* -0.329"  -0.827** -
SIF 0179 0.150 0.130  -0.015 - 0.165 03400  0732°  -0.883* -
K/F 0204  0.102 0.123  -0.044 - 0528 0291 0954  -0.836* 0722 -
O/WM 0504  -0.009 0.017  -0.064 0.161  -0.091 0032 04177 0314 -0.507*  -0.460** -
O/DM 0.293  -0.031 -0.106  0.058 -0.004  -0.035 0.093 -0.077 0.087 -0.066 -0.095 0.544" -
OfF 0.444"  -0.084 -0.088  -0.002 0.387  -0.198  -0.146  -0.652**  0.640  -0.745"  -0.692**  0.929 0491 -
omB 0531 -0.117 -0.099  -0.057 0251  -0.082 0465  -0269  0.385  -0.467** -0.458"  0.805  0.482  0.804

Notes : *,** Correlations significant at P< 0.05 and 0.01, respectively

" FFB = fresh fruit bunch yield, NB = number of bunch, SBW = single bunch weight, * AFW = average fruit weight, AKW = average kernel weight, F/B = fruit/bunch,

K/B = kernel/bunch, WM/F = wet mesocarp/fruit, S/F = shell/fruit, K/IF = kernel/fruit, O/WM = oil/wet mesocarp, O/DM = oil/dry mesocarp, O/F = oil/fruit, O/B = oil/ounch
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Table 4 Correlation coefficients among oil yield, bunch yield and vegetative characters of oil palm

Characters  Oil yield Bunch vyield ! Vegetative characters

FFB NB SBW Height Trunk Leaf Leaf area
Height 0.165 0215  0.057  0.205 -
Trunk size 0.430 03417 0250  0.159 0.020 -
leaf length 0.393" 0447 0246 0278 0.454" 0.148 -
Leaf area 0.362" 0.309°  0.164  0.199 0.254" 0.315 0.419" -
Leaf dry 0.410" 0419° 0163 0333 0.447" 0.321 0.699 0.529"

Notes : *,** Correlations significant at P< 0.05 and 0.01, respectively

' FFB = fresh fruit bunch yield, NB = number of bunch, SBW = single bunch weight
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