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Abstract
Eksomtramage, T.., Songsri, N.%, Juntaraniyom, T.3, Tongkum, P.%, Nilnond, C.’
and Chaumongkol, Y.

Segregation, correlation and heritability of agronomic characters
in F, progenies of oil palm
Songklanakarin J. Sci. Technol., 2001, 23(Suppl.): 705-715

This study aimed at evaluating the segregation, correlation and heritability of certain agronomic
characters in F, plants of oil palm (Elaeis guineensis Jacq.) which were collected and planted in 1989 at
Klong Hoi Khong Research Station, Faculty of Natural Resources, Prince of Songkla University, Songkhla,
Southern Thailand. The 1,038 palms collected at the age of thirteen-years derived from F, Tenera hybrid
plants were selected from oil palm plantations in different areas in Southern Thailand. Only one good per-
formance bunch (i.e. big bunch with thin shell fruit) was selected from each plantation and four seeds per
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selected bunch were used for planting. The results showed that three types of oil palm could be distinguished
by brown fiber ring in mesocarp and shell thickness of fruit, as having Dura, Tenera and Pisifera at 27.3,
49.8 and 22.9 %, respectively. The presence of brown fiber ring character was controlled by a single gene pair
with complete dominant action. The action of genes controlling shell thickness in fruit was additive. High
variation was observed for agronomic charaters in F, plants, e.g. fruit weight, % mesocarp/fruit, %shell/fruit,
%Kkernel/fruit, number of bunch/plant, bunch weight and FFB yield. Correlations among these characters
and broad sense heritabilities from this study could help in parental selection in breeding program of Thai
oil palm.

Key words : oil palm, Elaeis guineensis Jacq., segregation, correlation, heritability,
agronomic characters
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Table 3 Segregation of brown fiber and shell thickness in 891 F, plants of

oil palm under study.

F, Specific type in F, populations
Characters . — x> (1:2:1)
population Dura  Tenera Pisifera
Number of F, plants 891 243 444 204 0.954!
Segregation (%) 100 27.3 49.8 22.9
Brown fiber ring - Absent Present  Present
Shell thickness (mm) 1.7x1.4* 33+09 1.6x0.7 0
Range (mm) 0-5.0 1.5-5.0 0.5-5.0 -

'Not significantly different from the ratio 1:2:1 (P>0.05)

Mean = S.D.
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Table 4 Mean and variation (S.D. and range) of certain agronomic characters in 891 F,

plants of oil palm under study.

ch Val F, Specific type in F, population
aracter aue Population Dura Tenera Pisifera
Weight/fruit (g) Mean + S.D. 11.3+6.7 13.5+4.6 10.9+5.8 8.4x+10.4
Range 3.7-98.9 6.3-30.3 4.1-98.9 3.7-94.6
Mesoscarp/fruit (%) Mean = S.D.  42.5+164  30.4+6.2 40.4+8.3 74.1x11.5
Range 13.2-100  13.2-48.8 13.3-90.8 32.7-100
Shell/fruit (%) Mean + S.D. 14.249.3 24.845.3 12.3+4.5 0+0.2
Range 0-39.7 11.0-39.7 2.6-35.8 0-2.3
Kernel/fuit (%) Mean + S.D.  43.3x11.5 45.0£7.9 47.3£8.3 25.6+10.8
Range 0-85.8 24.3-85.8 6.6-81.9 0-46.3
Number of bunches Mean + S.D. 7.2£2.9 7.3£2.3 7.6£2.6 6.4+3.8
(no./palm/year) Range 0.3-20.7 2.0-13.7 1.3-17.3 0.3-20.7
Bunch weight (kg/bunch) Mean + S.D. 11.9+4.3 13.0£3.8 12.7£3.9 8.9+4.1
Range 1.3-41.7 3.6-25.5 4.6-32.6 1.3-41.7
Fresh fruit bunch yield Mean = S.D.  92.9+37.1 98.4+31.8 100.2+33.3  70.4+41.9
(kg/palm/year) Range 1.7-237.5 27.5-204.1 13.4-237.5 1.7-182.6
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Table 5 Correlations among certain agronomic characters in 891 F, plants of oil palm

under study.

Characters Weight/ Mesocarp/ Shelll  Kernel/ Number of Bunch FFB
fruit fruit fruit fruit bunches  weight yield

Weight/fruit 1

(gm)

Mesocarp/fruit -0.178%%* 1

(%)

Shell/fruit 0.279%*  -0.769%%*

(%)

Kernel/fruit 0.056 -0.875%*  (0.397** 1

(%)

Number of -0.019 -0.120**  0.033  0.131%** 1

bunches

(no./palm/year)

Bunch weight 0.052 -0.324**  0.250%*  0.292%*  -0.157%* 1

(kg/bunch)

FFB yield 0.032 -0.277*%*  0.184%*  0.254%*  0.694**  (.482%* 1

(kg/palm/year)

'Result obtained from 862 reproductive palms observed during February 1998 to January 2001

** Significant at P<0.01

”uﬁ’uﬂumamﬂaﬂ'wﬁﬁ'ﬂ°1€fty§am\1 AANUIUIY
nEaauwaziIvin/neans (Table 5) Tlen v “WAUE
0.694 was 0.482 aNAL waslndAssALIIUNAaDY
a = o & o o o € a
mﬂﬂﬁnmvlﬂLLaaiuﬂwawuwuuwuqqﬂw WnLwa (5352
uazanky, 2541) Ataga (1995) 3129 1131 UNZA2/
G 29 IENHINUTENTNANNATININT AdoNaNEN
N UVDIUIENTINY AN HUENRBNTNATDIAIN
Tdun twidn/means waz @ uvsaastduaiitn/
X & o @ o o o Ao Y
WhUNAN MINATGL T IASUANBIAENIRAN NN L
NaUBE NI AN DAuazien 9 lun15@nsdh
P ¢ = & X ¢ & o ¢ = €
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-0.769 waz -0.875 @INAGU  AIUIINANN “NAUS
YpsanHILEINaTeEY FRFuIn ANt dy
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WINT (72, ) VBIANHIENNEATINNL LT INTH
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o ¢ d o o o o o dd
Wuinasiiansdaaanluduauan  FYHNaT 2w
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z 1 {
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Table 6 Broad sense heritability (%, h? ,.) of certain agronomic characters

in F, population of oil palm.

Character % K, in % I, for specific type in F, populations
F, population Dura Tenera Pisifera
Weight/fruit 8.04 - - -
Mesocarp/fruit 87.80 - - -
Shell/fruit 91.03 - - -
Kernel/fruit 67.65 - - -
Number of bunches 18.22 13.03 15.62 33.59
Bunch weight 41.98 46.87 51.47 15.83
FFB yield 11.96 12.51 23.65 17.50

o oo . K
ANBAELNINBATN  1AYDN IWANBUEINNNIINANDIT
WU 9IUIBNZANY LAZNANAANZAEURILNANTINY
fen 17, egdluinmainande den 18.22 uaz 11.96%
awdndy  wanwuetnin/mzane Ae1 22, aglu
szauthunavaa de 41.98%

Wann1sAneILena I NTRaaIU1a NN
(Table 6) wuin thaniTuudazyiaiean w2, wed
ANBUENLNBATAN 9 NUANANAUNIN NA1AD UaN
wiluriad wesddn 72, ludnsuziuiunzaney
9.0 (33.59%)  lwamenurdnsinduaiagiuas
Wiua e 72, @1 @ 13.03 uaz 15.62% auanau
1 o« o ¢ & o a aa A 5 1
BN NATINUUIN UIANUINBAUONW 1WaINa /7, 1
anmoiztimin/meanednd o luwmeithdsiduaie
QIUALINLUDINNA 12, agluszdutunansfia 46.87
e 51.47% aNa1eu IUANHUENANRANZANE

| ¢ & o & a A 2 |1 eao A
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e 72, (23.65%) jsninthantduadadu

N = L X = o

nannIanmluaiel andulselonidants
UFudgedsenins (population improvement) Jau
o lvashansinduniriogan muas uwazi iWasn
wWINIfaRanWaLNWuiUaNTTwaRagI was
W wlas weldlunisndagne sadiamiuating sy
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¥ ¢ ¥ o da X o
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UG IGILE Foiuluyszmnidinanisedsznaude
Udasintuillnddeg fifiaannise uidaadann
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