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Abstract

Study on germplasm of oil palm parents that were important steps were taken to
develop outstanding genotypes in order to used in breeding program phase Il. Oil palm
seeds germplasm received from Costa Rica in the period between 1990 and 1993.
Collection of germplasm such as AVROS, Tanzania, Yangambi, La Me, Ghana, Ekona,
Calabar, La Me-AVROS, La Me-Calabar, DAMI-AVROS, Nigeria-Yangambi, Nigeria-AVROS,
Yangambi-AVROS, Deli Dura, Kazemba (African Dura) and Deli-Ekona composite.
These palms were selfed and intercrossed program that planted at STOPRC. Those
palms were recorded yield and bunch composition during 1-10 years more than 4 years
record. Then the oil palms that are good performances were selected for established
many progeny crosses. Now the parents populations were 23-25 years old. In order to
reserved these germplsm so that the selected palms were selfed and planted female
parents 34 lines and male parents 40 lines. Now all of them are 3 years old then the

next step recorded yield and component and bunch analysis.

This study on progeny test of oil palm: breeding program cycle I, conducted in
order to determine the high yield and good performance crosses. There are 6 progeny
trials for 69 DXT crosses (6 groups). The experimental design was Randomized Complete
Block Design with 4 replications and 16 palms per plot. In each experiment were
planted in B.E. 2546-2549. Vegetative growth and annual average yield (bunch weight)
per palm and yield (FFB) per palm and rai were recorded more than 5 yaers at Suratthani

Oil Palm Research Center and Suratthani Agricultural Research and Development Center.

The results from the experiment trial | (BRD 031) showed that crosses No. 198 was
the better performance than the other crosses. The crosses No. 198 has average yield
fresh fruit bunch (FFB) 4,458 Kg./rai/year, bunch number 14.68 bunch/palm/year and
average bunch weight 15.04 Kg./palm (record data from 3 -12 years). Bunch study of
cross No. 198 showed that mesocarp/fruit (M/F), shell/fruit (S/F), kemel/fruit (K/F) and
oil/bunch (O/B) were 76.08, 11.34, 12.5 uay 22.3 % respectively and better than DOA
standard. DOA released crosses No. 198 and named the hybrid variety Suratthani 7. The
pedigree of Suratthani 7 hybrid is Deli x Tanzania .

The trial I (BRD 041) showed that crosses No. 224 was the better performance
than the other crosses. The crosses No. 224 has average fresh fruit bunch (FFB) 4,020
Kg./rai/year, (record data from 3 -11 years) bunch number 14.5 bunch/palm/year and
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average bunch weight 14.6 Kg./palm. Bunch component of cross No. 224 showed

oil/bunch (O/B) was 24.2 % and better than DOA standard.

The results from the experiment trial Ill (BRD 051) concluded that cross No. 303
(Deli x DAMI-AVROS) was the better performance than the other crosses. The cross No.
303 has average yield fresh fruit bunch (FFB) 165.5 Kg./palm/year or 3,773 Kg./rai/year,
bunch number 13.5 bunch/palm/year and average bunch weight 12.8 Kg./palm (record
data from 3 -10 years). Bunch study of cross No. 303 showed that mesocarp/fruit (M/F),
86.5%. This cross No. 303 has thin shell. Shell/fruit (S/F) is 6.6%. and better than DOA
standard. Now cross No. 303 is the promising cross that DOA will releases and names

the hybrid variety Suratthani 9.

The experiment trial IV (BRD 044) showed that cross No. 17 was the better
performance than the other crosses. Yield data was collected from 3 -11 year has
average yield fresh fruit bunch (FFB) 186.8 Kg./palm/year or 4,259 Kg./rai/year, bunch
number 13.8 bunch/palm/year and average bunch weight 15.0 Kg./palm. DOA released
crosses No. 17 and named the hybrid variety Suratthani 8. The pedigree of Suratthani 8
hybrid is Deli x Yangambi.

The study founded that three good performance varieties named Suratthani 7 — 9
that recommend to oil palm farmer to plant in the suitable area for oil palm. Seed
production of Suratthani 7 — 9 followed by seed processing and maintained quality
control by individual selected the good performance parents of Suratthani 7 — 9 and use
seed technology property. To carry out the production of hybrid and extended to

further exploitation..

Oil palm breeding program followed by Reciprocal Recurrent selection and
adopted by most of the breeding organization in several countries. The procedure has
three steps. At first step : Parent selection From Dura and Tenera/Pisifera population in
order to mate between the best female and male parent and study progenies test
crosses. The second :The Dura and Tenera individuals which were parents of progenies to
carry out selfing of the parents involved in the test crosses. On the basis of test crosses
performance, individuals are selected and mated to generated the population for the

next breeding cycle after that the selfings are selected for seed production.
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This experiment study on Dura Self and Tenera Self and selection the best
Parents for Seed Production on oil palm breeding program cycle Il. The experiments
were started in Suratthani Oil Palm Research Center in B. E. 2546— 2558 in order to
evaluate and select the parent of the best hybrid such as Suratthani 7-9. The 3 varieties
of DOA oil palm hybrids that released during B. E. 2553— 2558. Data collection followed
by oil palm breeding method.

Part | Study on 15 Dura self and selected the 5 Duras that were line No. 236, 242,
220, 218 and 203 because of they were female parent of Suratthani 7, 8 hybrid and the
promising crosses (Cross No. 224 and 303) which were elite palms that released from
breeding the second phase. In each parent lines are individual selected the best Dura
palm for seed production. Individual palm of line No. 236, 242, 220, 218 and 203 had
13.89, 9.22, 10.78, 9.68 and 8.60 bunch/palm/year respectively. They were 197.2, 152.8,
164.0, 154.6 and 153.1 kg¢/palm/year. Average bunch weight of them were 14.20, 16.57,
15.21, 15.97 and 17.80 kg/bunch respectively.

Part Il : Study on and selected the 4 Tenera that were line No. 159/398, 132/1415
125/154 and 129/1426 because they were fathers or male parent of Suratthani 7, 8
hybrid and cross No 303 the promising crosses which was an elite palm for the second
phase and Suratthani 2. In each parent lines of 16 Tenera self are selected the best
pisifera palm for seed production.

The objective of parent selection oil palm by intercrossing needs genetic variability as a
prerequisite for improvement in the 3 ol palm breeding program of Department of
Agriculture (DOA). This study was carried out at SuratThani Oil Palm Research Centre
during October 2002 - September 2015. A randomized complete block design with 3
replications was used.

Father palms selection from tenera population by single palm from yield and
yield component was 140/102T x 122/1446T (GHA608:504T x (C9023:73T, Nigeria-
Yangambi x IRH629:316T x HC129:1009P, Calabar-SP540 Derivate). No. 908 was selected
by on average, bunch number 15 bunches palm_lyear-1, fresh fruit bunch yield 162.5
kilograms patmiyear’1 (3.70 tonnes rai year ), high oil content 30.5 percent oil bunch’
which produces oil yield 1.13 tonnes rai . Vegetative and bunch characteristics: pigments
in the exocarp was virescens, fruit forms and bunch shape was drupe, thin shell and

optimum height which suitable for the best father palm.
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Mother palms were selected from 3 dura families by consider from yield, yield
component and vegetative growth. The result showed that 3 dura families were 1)
KB/68D x 75/1319D (Kazemba, Dura x C42:67DxDAM564:693D, Deli Dura) 2) 75/1319D x
78/193D (C42:67DxDAM564:693D, Deli Dura x C2120:184DxDAM564:693D, Deli DuraxDeli
Dura) and 3) 68/374D x 73/49D (DAM564:693D SELF, Deli Dura x C34:156DxDAM563:391D,
Deli DuraxDeli Dura). On average, increased frond (at 10 year) 24, 26 and 19 frond palm_1
respectively, leaf area 13.5, 10.2 and 9.0 m2 frondf1 respectively, height 3.87, 3.40 and
297 meters respectively, FFB yield 231.8, 248.4 and 227.2 kilograms paLm_1year_1
respectively, bunch number 11.9, 16.1 and 16.6 bunch palm_1year_1 respectively and oil

yield from mesocarp 1.27, 1.18 and 1.14 tonnes rai year respectively.

Breeding oil palm across species with backcross program between African oil
palm and American oil palm, generation 2 that selected outstanding Deli Dura crossing
the outstanding palm tree from population. [G1x(OxG)] so that produced 34 crosses. The
objective to study oil palm shorter trunk which increase height increment slowly and
good quality that conducted at Suratthani oil palm research center and Suratthani
agricultural and development center during the year B.E.2550-2558. The result concluded
that look good crosses that average yield higher than 3 tons/ha/year (average age 6-8
years), such as cross 67/521Dx148/275P, 68/374D x 151/322P, 67 /521Dx151/322P and
67/521D x 145/198P palm oil ranged from 24.6 to 26.7%. The cross 67/521Dx151/322P
yield and oil content up to 3.10 and 0.79 tonnes/rai/year, respectively.

Field test of oil palm for the progressive adaptation in regions with different
climatic conditions found that oil palm varieties grown in Nong Khai province have
better yield than Krabi and Chiang Rai provinces. However the result founded that cross
no. 198, hybrid Surat Thani 1 and cross no. 207 is well adapted to all areas of study, but
because palm oil is a plant long lifespan. Therefore, it is required to keep a record of

growth and yield more. So the study will continue to the second phase.

Investigation of cold and drought tolerance of parental palm (mother D75, D78
and D84) (father 109/307T Self, 106/238T Self, 159/398T x 159/379P and 139/180T x
139/212P) for producing tenera oil palm hybrids had been established at the Agricultural
Research and Development Center in Nong Khai, and Ubon Ratchathani Field Crops
Research Center during the year 2009-2015. The results showed that the mother line D78
could adapt in cold and drought area and displayed 6.11, 7.01 and 43.31 kg/palm of
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bunch number, bunch weight, and fresh fruit bunch, respectively. Among the father
population, line 109/307T self presented the earliest flowers 36.66 %. Line 109/307T
Self, 106/238 T Self, and 159/398T x 159/379P displayed a crown disease whereas did
not find this disease in line 139/180T x 139/212P.
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Yangambi, La Me, Ghana, Ekona, Calabar, La Me-AVROS, La Me-Calabar, DAMI-AVROS,
Nigeria-Yangambi, Nigeria-AVROS ua¢ Yangambi-AVROS uagfiuuinug sﬁaagﬂumju Deli
Dura, Kazemba (African Dura) wag Deli-Ekona composite Gﬁdﬁ%ﬁumi@ua%’ﬂmmﬁm

¢ A

wlaauiliugns 9uau 6 uwuas taunuaiuggilaannnisuausdates (O - Self) waliuggaile
INMINANLALTS Intercrossing aw Introgression  wazkiliugnsMlianNsKaulagds Top
cross 533 37 a@eiiug fuiugn 309 13 38 7,046 fu wazhUaaneiugmiues) 91u3u 8 uuas

Usznaumienenusilaainnisausies Wenugnlaainnisnauwuulnddn (Related cross)

[
s A a

wazanugilaannsuaulaeds Top cross 913U 41 aneiug Wunugn 355 15 w3 8,094

9 Y
v

AU

L .

N13NARReN 1.2 nsSsuiisuguauldudunaAniuggnues

]
% 12 =1

mUszasd Wiveliilaurdunndiunug

o

nsiSuisuarauUaninTueAnRuganHay 3
anHaunVinariansaeanuasnananiuduRuge esAUsENaUNEaIERANINNNINLINTFIY g
n1snegeudnauU1dNdniy (D x T) 314U 69 ARAN TIUIU 6 NEN INUHUNITNARDILUY

RCB 91wy 3-4 91 Agudideurauuiiugsmeg st uazaudidsuasinmnnsinunsgiugssii

mssfiunudeiiioniny 2553 duga U 2558

wUaafl 1 (BRD 031) wui Auaumneas 198 wie Uidutsfugnuangsiugisnil 7 8
Iisunsfusenduiufuunimensuivinisinuas Winandangarvaniadeluraseny 3-8 1
156.9 nn./fw/A vide 3,577.7 nn/l3/A fleengiuanniulutiseny 3-12 Wsinandanzaisan
1ady 4,458 nn./l3/A gandmnguay wazgsnitiusgnnanasugond 3 30.2 Wedldud

unzaeaie 14.7 neane/su/dganiiuggnnangsvgssnd 3 sadwiudilSeudieu

UIUNNNZa18@ae 15.0 NN/Meaty (mN5199 1)
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M15197 1 Punzate nandavzatean wasdminneangeislugiseny 3-12 U (U2549-2558)

vasUdusiugnan uuasi 1 (BRD 031) wWiguiisuiugnuaugiugionil 3 ¥

AudITeUrauniuasug Tsll

. WaNAANT AL ER hwiinnzane WNaKAANTANEER
Ay U3z mmum?qa (Flandusiody ey (Alan3u 1de
(neane/m) oR)) flanzany) (Alansusialiral)
173 Deli x La Me-AVROS 13.69 ab 169.64 a-e 14.49 b-h 3,868
175 Deli x La Me-AVROS 11.48 de 143.91 cde 14.26 c-h 3,281
176 Deli x DAMI-AVROS 13.81 ab 174.40 a-d 13.82 e-i 3976
179 Deli x AVROS 12.51 bcd 157.7 b-e 14.59 b-g 3,596
181 Deli x Tanzania 11.67 cde 174.2 a-d 17.30 a 3,973
183 Deli x La Me-AVROS 1042 e 146.0 b-e 15.46 bc 3,329
184 Deli x Yangambi 12.65 bcd 164.7 a-e 14.66 b-f 3,755
185 Deli x La Me-Calabar 11.99 b-e 159.8 b-e 15.29 bcd 3,643
187 Deli x La Me-AVROS 12.47 bcd 152.0 b-e 13.47 f-i 3,465
189 Deli x AVROS 11.69 cde 142.5 cde 13.96 d-i 3,249
191 Kazemba x Yangambi 13.41 abc 151.4 b-e 12.68 ijk 3,451
193 Deli x La Me-Calabar 13.54 abc 1679 a-e 13.82 e-i 3,828
194 Kazemba x La Me-Calabar 13.53 abc 141.1 de 11.71 k 3,217
196 Deli x Nigeria-Yangambi 13.74 ab 165.2 a-e 13.82 e-i 3,766
197 Deli x La Me-Calabar 13.03 a-d 164.2 a-e 14.38 b-h 3,743
198aq 7 Deli x Tanzania 14.68 a 1955 a 15.04 b-e 4458
205 Deli x AVROS 12.37 bcd 168.4 a-e 15.11 b-e 3,839
207 Deli x Tanzania 13.54 abc 181.4 ab 14.69 b-f 4,136
209 Deli x La Me-AVROS 13.36 abc 161.9 a-e 13.16 hij 3,690
211 Deli x Nigeria-AVROS 13.03 ad 140.4 de 12.76 ik 3,200
213 Deli x AVROS 11.97 b-e 157.6 b-e 14.35 b-h 3,594
214 Deli x Yangambi 13.50 abc 177.8 abc 15.65 b 4,055
222 Deli x Nigeria -AVROS 12.69 bcd 149.9 b-e 13.24 ¢ 3,418
9.3 Deli x DAMI 12.08 b-e 136.5 e 11.97 jk 3,113

CV (%)

7.42%

11.12%

4.93%

nuewe AnRfeninuitednysnileuiuluwuinufsafiubiuandeiuneaiinisziuananieiu 95% lagds DMRT

HANTIATIEVDIAUTENOUNEATY WU ANAUVIINeLaY 198 Hudenuansiena nxalse

Ha waz Wusenzany 76.08, 11.34 uaz 22.3 Weosidudnuadiu wendntanaunueay 198

flinuandivesiuglumsiiideluiiaanitnusiiasgiunmsfndengnaaniuesLazaIndniey

P

¥
a A

i a ! a s & ¢ d' I3 U A o
ﬂ@JNE‘ﬁJ Ao NLU@IUW@N@LQ@U 12.5 1Jasigun FLUSUEU%V]Lﬂm‘mlﬂmiiqu‘ﬂ@\iﬂqiﬂﬂLa@ﬂ‘WUﬁ

o

o
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anHaLUeTIveINTINYIMTNYAsiairualidn garaumiues Aty desdlidelusenauinnii

8 Weosdud fwlu Audiigranineiay 198 siliudenuandenadIninagiuinsgu 3an1si

o & ! ) A ° LY ' a = = v
3JLuaiumawaﬁjﬂ"ﬂzL‘U‘LW]'NLaE]ﬂﬁ’Wﬁ‘ULﬂ‘l?ﬂ?’liﬂﬁLLﬁBG]E]QG]ﬁ’]‘VIﬂiiiII@ﬂI@LF"lﬂJﬂ@a (MSNN 2) MUY

AnauIneay 198 Faldsunissusesduiuduusihvesnsudvinisinuasteinuiduindugnueay

6 =
GERICHARDANY! 7

A1519% 2 p9RUsENaUNEaty (WUasnuandn/Na nead/Na tUelu/wa U1tu/vyany) veauay

o |

Unsugnan wuasdl 1 (BRD 031) Wisuiisufiugnuangsugdont 3 (¥2549-2558)

a

Y

NAugITeUIANUNTUE

31905574

. . wWaenuenaa/ua  nga/wa ilelu/ma dndfu/means
? (%) (%) (%) (%)
173 Deli x La Me-AVROS 85.8 abc 6.9 ef 721 28.1 abc
175 Deli x La Me-AVROS 83.8 a-e 8.7 cf 7.8 e-i 24.9 b-e
176 Deli x DAMI-AVROS 873 a 6.6 ef 6.1 hij 27.9 abc
179 Deli x AVROS 84.9 a-d 9.5 b-e 5.6 i 26.1 ad
181 Deli x Tanzania 73.1h 14.1 a 12.8 a 229 de
183 Deli x La Me-AVROS 81.2 c-f 10.3 bcd 8.5d-g 26.9 a-d
184 Deli x Yangambi 81.91 b-f 8.3 cf 9.9 cde 295a
185 Deli x La Me-Calabar 86.19 abc 8.58 c-f 52] 28.7 ab
187 Deli x La Me-AVROS 85.7 abc 6.2 f 8.2d-h 25.7 a-e
189 Deli x AVROS 82.4 b-f 11.5 ab 6.1 ¢ 24.4 cde
191 Kazemba x Yangambi 75.8 gh 10.9 bc 13.2 a 259 a-e
193 Deli x La Me-Calabar 86.3 ab 7.69 def 5.9 hij 27.6 abc
194 Kazemba x La Me-Calabar 86.3 ab 6.8 ef 6.91 f-j 27.2 abc
196 Deli x Nigeria-Yangambi 83.02 a-f 10.2 bcd 6.9 f 26.7 ad
197 Deli x La Me-Calabar 87.2a 7.6 def 52] 29.4 a
198 @) 7 Deli x Tanzania 76.08 ¢h 11.34 bc 12.5 ab 223 e
205 Deli x AVROS 83.2 a-f 10.30 bcd 6.5 g 25.3 b-e
207 Deli x Tanzania 80.1 d-g 9.4 b-e 10.5 bcd 25.07 b-e
209 Deli x La Me-AVROS 879 a 58f 6.3 ¢ 27.93 abc
211 Deli x Nigeria-AVROS 79.9 efg 10.9 bc 9.1 cf 26.5 a-e
213 Deli x AVROS 84.5 a-e 9.3 b-e 6.2 ¢ 26.8 a-d
214 Deli x Yangambi 78.5 fg 10.3 bcd 11.2 abc 26.3 a-e
222 Deli x Nigeria -AVROS 84.6 a-e 7.6 def 7.8 e 28.4 abc
a0.3 Deli x DAMI 83.3 a-f 10.1 bcd 6.7 ¢j 27.3 abc
CV(%) 3.1 16.7 15.1 7.7

nuewe AnRdenituiednysmilauiulusuinufsaiuliwandeiuneainnsziuanauniieiu 95% lagds DMRT
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wUasil 2 (BRD 041) HANINARBY NUIAKNANINERY 224 IiNandanzaiuaniady

s

a [ S| b= ' i i o |
176.3 (AlanSusiesusial) 130 4,020 nn./l3/A gendmneras uaggandmiuganuauasegionil
3 Uszanas 32.3 Wesidud wenandl delinandnavealsanaininnasininsgiuresnsanden
ANHALLNIUBTIVBNTUIVINTNYAT ANANINERY 224 H3uungatglade 14.5 neate/au/d

| v

gendniudgnuangsiugisnd 3 saduiudiSeuiisuddidiuiunegats 11.0 neae/Au/l
dmSuimtinneaty wud anauvineay 224 idmdnvganeiade 14.6 nn/veany (15199
3)

M3 3 NuUnzaty (Meagdeny) nanaanzatvan (Alandusenudel) uavthminnzay
wae Alansusienzane) ludieny 3-11 U vesUrduuddugnas wlasi 2 (BRD 041)

Wiguimeuiugnaanaugssnd 3 (U2550-2558)  figudideurduingiuasugs

511l
, NAKARNEANYER thutinvgane NAKARNEANYER
UNZAY .
A i e/ (Alansusiosiu (Alansuma whe
* fov) Ngany) (Alansusialsdal)
224 Deli x AVROS 145 a 176.3 a 14.6 ab 4,020 a
pp5  [embaxtalle 14.1 3 138.3 be 12.0 de 3,153
AVROS
249 Deli x La Me-Calabar 13.8 ab 161.5 ab 14.0 abc 3,682
254 Deli x AVROS 13.4 abc 132.8 cde 12.1 de 3,028
257 Deli x La Me-AVROS 10.1 hi 120.6 e 14.5 ab 2,750
261 Deli x AVROS 12.9 a-e 136.5 cde 13.6 bc 3,112
264 Deli x AVROS 11.9 c-¢ 138.7 b-e 14.5 ab 3,162
268 Deli x Nigeria-Yangambi 11.2 fi 125.8 de 15.1a 2,868
270 Deli x Ghana-AVROS 11.5 e 127.0 de 14.0 abc 2,896
272 Deli x Ghana-AVROS 13.2 ad 155.4 abc 14.3 abc 3,543
274 Deli x AVROS 10.3 ghi 120.8 e 14.7 ab 2,754
277 Deli x Nigeria-Yangambi 12.1 b-f 143.9 b-e 13.9 abc 3,281
280 Deli x La Me-Calabar 11.6 d-i 146.5 bcd 14.7 ab 3,340
289 Deli x La Me-AVROS 11.7 c-h 133.5 cde 13.0 cd 3,044
294 Deli x La Me- AVROS 9.9i 124.8 de 13.6 bc 2,845
d0.3 Deli x Tanzania 11.2 e-i 1193 e 11.6 e 2,720
CV (%) 77 9.4 4.6

nuewe AnRdeninuiednysmiisuiuluiulnufsafulivandeiuneainnszauanueiu 95% lagds DMRT
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a (3

namTaTgiesdusEnaunEaenud Wesidudihifurensansvesguanmaneiay 224
26.2 Wosidud Tdldmannasiinnsgiu draumineian 280 fuwdnuadonzateUszain 77.4
Wosidust gendiguandundehiminuaronzats 73-76 wWeddusd duaumaneias 261 Tiden
wenansons 86.3 WoSludgaNImNANaN wasaNaNmneiay 224 Tnvatdena 10.3 Wesidud
Fawuin guanvanoiay 249 finzawun lnefingadena 10.3 Wosldudeziivdonuendenanm
ANt fie 77.3 Wesldud diugnanduqingan 7.4-11.6 Wesiius egluseiuildmuinasi

IR (15797 4)

M13199 4 BeRUsENaUNEATEIRdY 81y 4-11 U (U 2550-2558) vesunauidugnas nguil 2

(Uag BRD 041) WSguiigufiugnuangsnugistil 3 a qudldeurduniiiugsnegisid

G Uszinnug NSAAKA uuwawdy  Wienuen/ua  nza/wa
224 Deli x AVROS 734 e 11.2 bc 83.9 bc 9.9 bcd
225 Kazemba x La Me- AVROS 74.8 cde 10.1 ¢ 83.4 bcd 70e
249 Deli x La Me-Calabar 73.9 de 9.8 c 81.6 cd 10.8 b
254 Deli x AVROS 76.4 bc 14.2 a 82.2 bcd 9.0 b-e
257 Deli x La Me-AVROS 77.2 ab 11.4 bc 749 f 14.5 a
261 Deli x AVROS 75.1 cde 104 ¢ 879 a 6.8 e
264 Deli x AVROS 75.6 bcd 11.6 bc 85.7 ab 8.6 cde
268 Deli x Nigeria-Yangambi 75.7 bcd 10.1 ¢ 85.6 ab 8.3 ed
270 Deli x Ghana-AVROS 76.3 bc 11.2 bc 84.1 bc 8.1 de
272 Deli x Ghana-AVROS 74.2 de 12.6 ab 80.2 de 10.5 bc
274 Deli x AVROS 77.4 ab 12.6 ab 85.2 ab 7.0e
277 Deli x Nigeria-Yangambi 75.1 cde 10.2 ¢ 85.5 ab 8.0 de
280 Deli x La Me-Calabar 76.4 bc 10.1 ¢ 85.4 ab 8.2 de
289 Deli x La Me-AVROS 74.9 cde 11.3 bc 782 e 108 b
294 Deli x La Me- AVROS 783 a 10.8 bc 778 f 13.1a
a9.3 Deli x Tanzania 73.6 e 10.6 c 83.1 bed 9.4 bed
CV% 1.25 9.5 2.2 12.3
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A1519% 4 (sid)

GUGH yrAig Ao/ mﬁfnuan ﬁ"ﬂﬁ'u/iﬂﬁan vhiu/wgen i/
UAY/Ha wits UBNEN nany
224 Deli x AVROS 6.2 fg 49.7 c-f 64.0b 38.0 bc 23.4 ef
225 Kazemba x La Me- AVROS 9.5 ad 53.6 bcd 65.5 ab 42.5 a 26.6 a-e
249 Deli x La Me-Calabar 7.6 c-¢ 51. cde 65.1 ab 40.7 abc 24.6 c-f
254 Deli x AVROS 8.8 d-f 51.7 cd 65.2 ab 40.5 abc 25.5 b-f
257 Deli x La Me-AVROS 10.6 ab 456 f 65.3 ab 40.5 abc 232 f
261 Deli x AVROS 53¢ 58.7 a 66.5 ab 44.4 a 293 a
264 Deli x AVROS 57¢ 48.3 def 65.6 ab 37.1c¢ 24.1 def
268 Deli x Nigeria-Yangambi 6.1 fg 54.6 abc 66.4 ab 425 a 27.6 abc
270 Deli x Ghana-AVROS 7.9 d-¢ 52.8 bcd 64.7 ab 41.6 ab 26.2 b-f
272 Deli x Ghana-AVROS 9.3 a-e 51.8 bcd 67.6 a 43.6 a 259 b-f
274 Deli x AVROS 10.4 abc 57.0 ab 63.8 b 42.4 a 28.3 ab
277 Deli x Nigeria-Yangambi 6.6 d-g 53.5 bcd 65.0 ab 40.7 abc 26.2 b-f
280 Deli x La Me-Calabar 6.4 efg 52.3 bcd 66.9 ab 41.0 abc 26.7 a-d
289 Deli x La Me-AVROS 10.8 ab 49.6 c-f 66.2 ab 41.9 ab 24.5 c-f
294 Deli x La Me- AVROS 12.1 a 46.4 ef 64.9 ab 40.3 abc 23.5 def
d91.3  Deli x Tanzania 75 c¢ 53.3 bcd 64.9 ab 41.6 ab 25.5 b-f
CV% 19.4 53 23 5.1 6.1

mnewe Anadeimiumesnusmiiouiuluiuaufediuliunndsiumadinseduanudioiu 95% lng s
DMRT

wUasil 3 (BRD 051) lasansillaAmdenitudgnuay Nlvinandavzarvanuazingduas an

1 5{ug Ao grauvaeiay 303 (Deli x DAMI-AVROS) wuin Tinandsvzateaniade 1655 nn./

%

G~ oA ! ! A s = § & ¢
au/Avse 3,773 nn./ls/A FANIMNANEAN LAZFINIINUTANNANAIIBYIEIU 3 23.8 LUDILHUN

s

NuIUnEFAeRay 13.5 ngate/Auw/d ganiniuggnaagsiugsnd 3 (11.0 neang/du/A) i

oe D

Y

uwlnngaieiaie 12.8 nn/vmeany 99AUTENBUNEATY WU ARANaNeay 303 3 Urduse
Nzane 23.8 Wosidud duninuasenzatsUszan 72.86 Weosidud waziliudenuanansona
& @ a

86.5 Weasiudainingraudediiudenusnansiena 77-86 wWesiud dnzaiuns lnenzaiseona

6.6 WostEus (5797 5)
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A13e0 5 Fnunzany wandavgatean waztivtnnzatewds lutiseny 3-10 U vesl1du
uugnas ngui 3 (BRD 051) wWisuiiguiugnuangstugisnll 3 (U2551-2558)

ca

A o s 5w s«
VIQUEJ EJU']aiJu’]iJUEji']Uaiﬁqu

. NAKARYTANYER v - y
4 TUIUNZaNY o uninngats  wandanzaleaniade
N Away ) Alansusiosy e e
(Mzany/mu) - Flansusienzany)  ([Alansusialsnel)
pav)
1 303 135Db 165.5 a 12.8.ab 3,773 a
2 307 11.0b 129.9 bc 12.6 ab 2,961 bc
3 309 8.6 C 1079 ¢ 135a 2,460 ¢
a4 313 9.6 C 954 c 98¢ 2,176 ¢
5 S 174 a 155.7 a 10.0 ¢ 3,551 a
6 S3 116 ¢ 126.0 b 11.5b 2,872 b
CV% 8.6 9.3 54 93

nueme Anafenifudlednysniiounulunulnufsdiulivandsiunisadiansziuanudedu 95% lae3s DMRT

HAN1TILATITNBIAUTENOUNEANENUIN Anauviaelay 303 d Uidusenzaty  23.8
Wesigud Tumilinuasenzany 72.86 Wesidud wazlwdenusnansena 86.5 wWosdusganin
nnananTiiudenusnansona 77-86 Wesldud nzadenanudmuneiay 303 Jwdenuense

= s 3 & i cs' ) ] ] =
HAgaLazinga1und 6.6 Wesidud diugrandusingamvuindt laglameenay s dngamun
waziUdenuandIniinaueiuInggiu (n15199 6) Aeluilefiansundeyaretedusenaunzaiy

waznslvinandnvesanauvineay 303 aulaindinuaudinaiiu (elite palm)

M13199 6 BeRUsENRUNEATBIRRY 81y 4-11 U (U 2550-2558) vesunauiiuanas nquil 3

(WUag BRD 051) WWSguiiguiugnuangsnugistil 3 a qudldeurduiugsngisid

@:Nﬁ&l NNSAANE UU.HE wWaenuan/wa nEa/ma Lﬁaiu/wa
303 73.5 ab 95c 86.0 a 75b 6.6 b
307 73.7 ab 11.6 a 85.1a 8.4b 6.5b
309 715b 10.1 bc 82.0 a 9.7 ab 83b
313 74.1 ab 113 ab 83.1a 10.3 ab 6.6 b

S 74.7 a 9.7c 70.7 b 16.2 a 13.1 a
d5.3 72.7 ab 10.2 bc 85.7 a 75b 6.8b

CV% 2.5 7.8 8.6 453 34.4
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M1519% 6 (sid)

ANE RIELRPRRITE st /AUBenuis Hs/aen vsfu/mzane
uanan

303 50.4 ab 64.1 a 375c 23.8 ab
307 534 a 65.6 a 41.2 a 26.1a
309 51.3 ab 64.1 a 40.2 ab 235 ab
313 49.8 ab 64.0 a 38.5 bc 239 ab
GHE 44.7 b 65.4 a 41.4 a 219b
d59.3 555a 63.6 a 41.2 a 257 a
CV% 8.5 1.9 3.9 8.0

nueme Anafeifudlednysmiiounulunulnufdiuliuandeiunisadansziuanudeiy 95% 1ae3s DMRT

wasdl 5 (BRD 044) wuin Auawmanelay 17 Wuandsmzataniads Tugaeeny 3-11 7
186.8 AlanSusieduietvie 4,259 Alansudelsned gininguanduqedrelifoddnds lned
UsgiRnugilugnay Deli x Yangambi wazldsunissusesiugiluiuguuzdiveinsuivns
nens Sotndnitugnuangsegisnd 8 (nsadl 7)

NTIATIERIAUTENRUNEAIEYRIANANNINELaYA1e luwlad BRD 044 wudienasly
Ndu Deli x  Yangambi vngiaw 9, 17 waw 25 dvlinandngedniinuadonzats 70-74
Wosidust iWaenuenansena 79 -85 Wosidud drnisiusionganewuin auaulunguillinanas
g9 MNBaY 9, 17 uay 25 ogluvae 24-28  Wesldud Fandnvazeglusyiuildnuinae
11955 IU dnvaEnzaweNaN U1 MN1BLaY 9, 17 uay 25 eglusefudldmunusiuinggIu

g IUANANNNNEEY 15 Loy gnNaudsug$ond 2 Bwnndunasiuinsgiudniles (115199 8)

‘sl o a 96’ U lﬂl 1 = 13
M1SNN 7 WIUNzany Nnandanzanedn wasumtnvzatende Tudweny 3-11 U vesdau
uuana ngui 5 (BRD 044) wWisuileuiugnuanas1egssnd 1, 2 uaz 3 (U 2551-

2558) NAugITenduliugug ol

. . naNAAVZANEEA  uvUnnzate HanAAnzatgdn
. IUIUNZANYAD - - .. p
UGH 5 Alanusony (Alansusia 18Y
fov) Nzay) (Alansusalsnal)
5 103 ¢ 126.7 e 14.1 ¢ 2,888.8
9 13.1 ab 164.6 bc 14.1 ¢ 3,752.9
11 10.6 ¢ 129.0 e 14.3 2,941.2
14 105 ¢ 119.7 e 12.9 de 2,729.2
15 10.5 ¢ 142.5 d 15.9 a 3,249.0
17 (d08) 138a 186.8 a 150b 4,259.0
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25 126 b 170.6 b 150b 3,889.7

d4).1 13.0 ab 160.5 bc 139 ¢ 3,659.4
&d).2 124 b 1551 c 13.6 cd 3,536.3
&4).3 109 ¢ 125.7 e 127 e 2,866.0
CV% 59 58 3.7

e Anadeiiniuiednesmiiouiuluwwinadeiuldunnssiunadfivissauaudotu 95% lae3s DMRT

M131991 8 asAUsENaUNEaNBIafY 01y 4-11 U (U 2550-2558) vesurduiniiugnas ngud 5

(Uad BRD 044) WWisuisuiugnuangsnugssnd 3 a audideunauingiuasiugisnil

ANEY Jsz3a Waenuenan/ma  agav/ma  Lielu/wa difu/mzane
5 Deli x Eknoa 83.7 bc 8.8 de 7.4 bcd 28.1 a
9 Deli x Yangambi 81.6 cd 10.1 cd 83b 26.9 abc
11 Deli x Ekona 87.6 a 78e 46 e 27.6 ab
14 Deli x Ekona 85.6 ab 9.6 cde 48 e 29.1 a
15 Deli x Nigeria 81.9 cd 12.2 ab 5.8 de 26.8 abc
17 Deli x Yangambi 79.2 de 10.8 bc 10.0 a 24.8 bc
25 Deli x Yangambi 83.2 bc 8.8 de 80b 26.8 abc
.l Deli x Calabar 84.6 abc 9.2 cde 6.2 cde 25.0 bc
5.2 Deli x La Me 76.6 e 12.2 a 10.7 a 240 c
d0.3  Deli x DAMI 83.1 bc 9.1 cde 7.8 bc 26.3 abc
CV (%) 2.5 8.1 16.7 5.7

naewn: faluanuiifeiunisnysiviliouiu lsnsiumsadianssdvanudedu 95%lae35 DMRT

gl -

n1snAaeil 1.3 nsAnwnisiiusiuaunsinuguasAndenwuginauNanAnuanNuS

saa 1 oA

nsfnwINIsidIvIUBuTuILasAndoniugNR i wiondnuaniug ladndanu

9

g 15 aneiuduasnienug 16 aenus wazAndonduifvuodiiasaignugyinIskauiies

'
& a

delniiduiuduveswdazaeiudiiudy nzdudundniunugnlugiel 2546- 2549 qua

]

[y

Snwuaztufindoyamuwuuwnuuiulsaiugilunedusollodisl 2558 Feanliunisaugiv

i
1 ' & 1, = v J v [d v saa
ﬂ?i‘l/lﬂﬁE)‘UQNﬁllsU@\‘iLLUﬁQV]@ﬁ@U?UQﬂ nawplU 2546-2558 LM@l@WiWU?WQﬂNﬁMWUﬁI@LUUWU§ 2

ALNAIIIRTEIU FmsAadusiiuguaziuneiuguesgnrautukaz i dunSHAnLAATY

>N,

aneay  Msfnwilnurunisvaaesuulifien Anwideyalusedu Neudideundutivg

IR

31903578 wudwUasuiiugilaainnisuausiies (D-Self) (sWawladBRD 033) laAnidenans

9
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v 6 1

WUSHUvUNeLaY 236, 242, 220, 218 203 waz 292 wWukdwusdmsunanudanus a1niu

9 9 9

& v o

AMLFENAUNTANYaEARUNMTUINTEIU (Individual Selection)  in1sARLARNAULITLEIN

U5gyInsaenug nunewae 236 (91/16170) 1adwiu 59 Ay 31na@18Wug nunelay 242

1

(79/339D) 91U 91 fiu MNagNUSNELaY 220 (67/521D) lATuIu 218 fu INaAEWUS

9

MUNELaY 218 (75/1319D) 13U 79 fiu 9 nagiuguungiay 203 (78/193D) 913w 170 Au

INAERUGALELEY 292 (68/374D) uau 138 fu Tudiuvesaiusilannnisnaudies a

v 6

ARLdENaeRUgWe 159/398  ateug 132/1415  uagaeiug 125/154  angniugnenazu

9

U 3

X [ A 1 P = wa 3 [ 4 1 v 6
L‘Via’]‘uLU‘Uﬂ’]iﬁﬂLﬁ@ﬂﬁ’]&lNﬁﬂ’]i%ﬂﬁ@U?‘U@lﬂ WI991NUUTEN UﬁLUULLNWUﬁqLLaSW@WUﬁﬂJ@ﬂ

]

s = v sY v Aa 1w '
Qﬂ&lﬁ:ﬂ?jiﬁﬁ{]iﬁﬁ‘l& 7, 8 LLazaqﬁJ‘WUﬁqﬂT}MquNqﬂLam 303 NALAUANINATI (Based on progeny

s

performance) @1ewug 129/1426 Fslgarnniswaudesiiuszifiugidunoiudvosgnuany
4 al = o & % 1 v 6 6 I £ .. . A [
1943670 2 WARLIDNAUNDWUTAIUNUNNINTFIULTUTIWAY (Individual Selection) tWeLAU
FUNUaTosRNaTAmTUNAALEATLT TeradenduneiudanUssnsaneiug 159/398 14
U 13 AU aneiug 132/1415 ladwiu 13 du anesiug 125/154 leanwau 9 fu dmsundn

WANNUSINHANEI 19551 7 uae 8 wazeANaNiugAInt 303 uenantl atewug 129/1426

9 9

s

AndandunenugainUssainsanenug 129/1426 ed1wiu 15 sudwiundnuiniudgnuauad
51945511 2 seld

1 1 ada 4

nsnAaedil 1.4 nsdntdanwanazwsiugaenusilédannswaulaeisdunainsosds
MsAndenviousifauy wudn guan 140/102T x122/1446T fidnuairveInananLAY
p3AUsENOUNEABHUNATNN T EoNARTUSTaN1a1NNEL  Nigeria-YangambixCalabar-SP540
Derivate IngusziRgnuanimiuesdildainngusie Yangambi liinanands duudsusauazgiu
fiugnssunie (Rajanaidu et al., 2000) gnaasiueTléaInngume Calabar La3nAulnily
ANNLAUAATRE LAY N WL ARALUY virescens NUND SP540 Derivate anwauen13tAHANER

11 [

ariaue (Nsu3vIN15LnEAS, 2554) waznsfndonvionugazAndusesulaeidiongnuauniue
ﬁﬁﬁmawﬁmmmaaﬂqqqmmﬂﬂaq'mﬂﬁmnﬂﬁ WU FuNLNBLaY 908 & S1uluMansLade 15
nEane wanAnaY 162.5 Mlandusedusiel (3.72 fudelsred) 1hiusenzats 30.5 Wesidus
Usinanisiuladeuaringusiy 1.13 way 7.90 dusels muddu §nwaisviansinens diowa
WUV virescens 'g‘di'wmaLLazmmmﬁugUmmﬁw ngaune auasegluinauauni uazenay
140/102Tx112/427T Sdnwaizuasnandndduil 2 wuin nuneway 481 3 vzanowedy 15 nzans
nanAnaaY 153.3 Alanduredusied (3.49 fuselsded) thsfusenzans 30.5 wWesdud Usunm
dhifuadeuazingiusiy 1.07 way 7.50 dusiols

MsfndenuiugfiAuannauUsEung 3 nauiinaulngds Intercrossing lagfiatsan

Mndnvaznsasyaulauaznslinands
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ngu BRDO32 nauusiiusilyinandngsléinn vuneiay 188 199 wag 162 (167.5 1554
uaz 148.9 Alanfusiesiusel awau 1ABNTA 4-10) wazruanzaneiadslndlAssiu (16.5-
17.4 Alan¥y) Swaungaisiade 9-11 veans thifudenzats 21.1-267 wWedidud uazmn
finnsanaugeuszney wiviugiuraulaldun vneiay 199 wag 188 (4.26-4.58 wns o Uil 12)
fuiludaeglungufiieiu 10.6-11.5 msauns donadestuamiugimsly 5.98-6.07 wns w I
10 wazanmsAndensneduveausiifusvineiay 188 lnenananadeseginit 170 Alansusde
fustel anunsoudsld 3 ngude nquiilyinandniedegenin 200 Alandudedusiol Snrunzany
Wy 11.3-11.9 nyaneseduseliun dumnelay 180 wag 170 nguillvinawdniods 180-200
Alansusiofiusiel S1utunzaneiade 9.33-14.6 nzanesedusied leun fumnelay 182 225 uaz
366 waznguilliinandniads 170-180 Alandusiedusel S1uunzanslade 10.0-13.2 nzaose
susial laun Aunineay 179 224 136 181 663 166 228 674 uay 370 dmSun1sAndensiy
fuveswiiugmneiay 199 laonandnindesiosgenin 170 Alanfusesusied aunsoudsls 3
naufe nauiilinandniadegsni 200 Alanfusiesiusel dnnunzateiade 9.11-12.6 neaosio
duseldun Fumanelay 357 784 610 uay 379 nauilvinanAnads 180-200 Alandusedusrel
fununganeinds 9.44-11.9 nzaesedusiod lHuA dunnelay 594 378 628 wag 614 wagnaw
flvinananiade 170-180 Alandudedusiel dnunzansiade 9.0-10.3 nzaesedusietd loun
AUMINEY 361 358 625 593 wag 375  uwarn1sAadenTefuvatiiuiiingay 162 lag
NanARaAs 170-190 Alansudedusiol Srununzaneiade 8.22-12.3 nzanesesuseTliun du
B8R 242 543 564 807 ey 530

nga BRDO42 nauuiiudiilvinanangsloun vineian 227 283 uay 278 (166.6 1515
uay 150.9 Alanfusiodusiod mudu 1WA 4-11) wazruwiemzatedsi 11 TndlAes
1 (25.0-27.6 Alan¥w) WwReafusiuiumegaeais 9.4-10.6 nzay thifusenyats 19.7-21.6
Wedldud wagmniansananugeUszney wiiugiunaulaldun waneiay 227 uay 278 (3.42-
355 wns a 07 11) Auiiluineglunduiidu 104-11.3 marauns aenndeatuniuemisly
5.77-5.84 a5 & U9 10 waganmsdnidensnefueusiiugnneiay 227 Ingnandnindsfos
genin 170 Alanfusiesiusied wusls 3 nqude nquillinananadeganin 200 Alansusedusied
Sunumzaneiady 9.25-14.9 nzanusedusetldLn Fumnelay 229 230 222 275 284 283 225
671 war 221 nawillsinandniads  180-200 Alanfusiodusiod S1urunzansiade 7.88-15.3
vgangsonusiel loun fuvnelay 673 1081 619 224 1097 231 1083 286 610 uag 607 uay
nauilvinandniade 170-180 Alandusiesiusied druiunzateiads 8.88-11.5 nzatudedusied
LA fumiewaY 672 560 557 1049 1061 608 276 uaz 609 d1MTUNITAMEDNIIEAUVDILY

£ '

TWugVNNeaY 283 Ingrandniafenaddandt 170 Alansudenusial wue 3 naume nquAlvinanEs

o a v 1

Wwhgaandn 200 Alansudedusal Iuiungateiade 11.1-125  neatgsedudelliunn du
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M8LaY 885 390 Way 886 nauiilvinandniade 180-200 Alandusedusel Srununzateide
10.3-12.6 ngaesafusiel léun fuvsneiay 403 402 340 911 329 847 wag 389 Waznguilli
nawdnlade 170-180 Alansusesusiol Sruiunzasiade 7.88-11.9 nzanesesudel leun du
yanolay 362 401 388 342 423 uay 421 uaynIAndenIeuvesltiuINeaY 278 nawi
Tnandniadegendn 200 Alansusiedudel Sraunzaneiade 10.5-16.1 nzanesoduseldun
Fuvinglay 454 519 517 uay 460 nauiilvinandmiade 180-200 Alanudesused S1uau
yrawlady 9.50-13.3 nzangsesused lHuA fuvinelay 133 109 457 wag 110 wazHAWAN
\ade 170-190 Alanfusiesused Sruiumzaneiade 10.1-14.6 nzanesefusielliun dumneiay
515 859 459 453 526 159 525 461 516 136 way 455

N BRDO52 nauusifusillyinandngsldun nneian 305 (144.5 Alansusiediusiod Lade
2NV 4-10) uazauanzaneTi 10 21.9 Alandy Suuneaeiads 10.8 vizans tidusenzans
20.6-23.7 Wosidust arugs 2.56 was Wuifly 10.9 msamns arwevly 5.81 wes a 99
10 wazannsAndensneduveausiiusvineiay 305 Tnanananadedesginit 170 Alansude
dusel anunsautsld 3 ngude nquiiliinandniadegenin 200 Alansudedusiol dnunzany
Wiy 12.6-16.6 neanasieduselliun fuvneiay 351 342 496 497 350 343 361 way 515
nauiilsinandniade 180-200 Alandusiedusel S1utunzanslads 11.7-13.6 neavsiodusel
1uA duvaneiay 371 368 349 uay 526 uavnguilliinandsiade 170-180 Alaniuredusiot
Sruunzanelade 10.0-13.1 nzanesedusiet liuA fumneiay 489 508 363 506 uaz 385 uas
nauesuiTinandmadnganin 190 Alansusedusiod Sruaunzanviade 10.3-15.0 neanasofy
soU lown wiliugnaneiay 301 vunglavsiu 301 uiliugrinelay 302 Maewauay 438 470 uay

469 uazuliugviinglay 308 vunglaveu 432 433 uay 414

n1sMAaa 1.5 Rewugurauunsiu Elaeis oleifera

nsusulaugUaududustinng3dn1snaundu (Backcross)  senineunduingiu

a

wansiunazUautuewsiuta 2 Inglduiiugaiay (Deli Dura) naudiuiuneiusawuse

<

AuYeIlsEyIng [GIx(OxG)] Faluduneunmsdnfengnuaunduddn 2 Anwidiuiu 34 dua

[
wWelilaurdudrdugnuaniinandn Ysuradndfudidugs wagaaaindiduliaud a9

' (%
a fa o (3 o U fa o [

insAnwnaugIeUIdNITugT Yy IeluarAudITue19g ¥y I5 llsendng U 2550-2558
wuindgnaniifidnuarvemananuazesdUsynaunzanerunusinsAaRugnNaL 4 Anay Ao
67/521D x 148/275P, 68/374D x 151/322P, 67/521D x 151/322P wag 67/521D x 145/198P
Fanduananiiidnuasuarlinandnaioginii 3 fu/ls/d (adseny 6-87) tfudenyaedien
S8 24.6-26.7 % lagdnau 67/521D x 151/322P fnanAnuazUTinminiiugean 3.10 uas
0.79 fu/l3/A muddy uenani Wetrduhifueny 7 Jnandaneavangegnoglutag 4.10-
4.69 6u/13/0 laun euaw 67/521D x 148/275P, 67/521D x 151/322P u@z67/521D x
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145/198P dwsutayaserutudslimnuwlsusiumaiugnisugs Wewinnslinandnnzany

1Y 1

andiliasiniane WewSsuWeuiunaugnuay Eguineensis  JagUiunisveneiugunduungu

9 Y

a J

anuandueinazdmdenduiiidnuasiu wesilumsdeadode anmmasssszsns
vosgnuantuviindadl 2 muhlidnuusuiivsnglunisnszanefussnsvesgnaan febuds
annselfidunduidieiugnssy iwu nisa¥agnuauduniulsa Crown disease waw Spear rot
9NTUTBIAlvarado LazAME(2010) WuIEiFuTARTSA Crown disease 1fles 1.2 % uazlsn
Spear rot  Lfies 0.2 % wenandUSIaLAlsTuTinnnt 3,000 ppm wazAUSIallelefy
80 (Mohd and Rajanaidu 2000) Uag3MNN15NAaBYBY Alvarado et al.(2010) WuIgAKENNGU
Jruwiindadl 3 wanBanzatsan 167.0 Alansu/fu Arwgadin 92 su Usinashiudeud 6.6
fu/isnans IndlAsafugneaea Deli x AVROS usumnsnsfuiinimgauazannueimslutiesnin
yhlsrannsadassagmaiuieaiduiiiuld fafunismsiudssiuduiduadifuiidanugedi
Tnemsfnidenainnguuszansvesgnuaunduiai 2 Afidnuazivesesdusznounzaisuay
wandnduseduiiinnugedos Taoifiuduaiuqudnuas nandnuazeadusznauns a18ves
E.guineensis auannsaymdnuardlild lugnuaundudail 3 ileananuudsUsiumeiugnssy
a9 Wilidnwaugdude vmady annsoufusnudulgndenuildifistunesanszesdgnas o
yhlldnanandeNuiifistusasannsafiufedldumnds 25- 30 9 (1919t 9)

=

A3 9 Handavzatean (Fusielsdel) vesduanUaudiunlinnstuslauagisnisaa

ndu @1g 4-8 U uazAade

Fresh fruit bunch (tons /rai/year)

Parent
4 year 5 year 6 year 7 year 8 year Average

Kb/68D x 148/275P 1.05ab 2.40ab 2.36cd 2.84d 3.11 2.16

65/239D x 148/275P 0.86ab 2.34ab 2.54bcd 2.96cd 2.35 2.18
67/521D x 148/275P 1.52a 2.82a 3.20ab 4.10ab 3.36 291
69/912D x 145/198P 1.47a 2.934a 2.35cd 3.67bc 3.13 2.60
68/374D x 151/322P 1.17a 2.76a 3.12abc 3.50bcd 3.03 2.62
Kb/68D x 145/198P 1.39a 2.79a 2.75bcd 3.40bcd 3.30 2.59

67/521D x 151/322P 1.45a 2.74a 3.59a 4.69a 2.82 3.12
69/912D x 148/275P 0.28b 2.09b 2.36cd 3.18cd 2.11 1.98
67/521D x 145/198P 1.07ab 2.72a 2.87a-d 4.66a 2.42 2.83
65/239D x 145/198P 0.35b 2.72a 2.18d 2.89cd 2.38 2.04
Yield Profile 1.20 2.01 2.65 3.05 3.17 2.42

% cv 40.8 12.1 15.8 11.7 -

Means in the same column followed by the common letter are not significantly different by DMRT at

P <0.05
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s =

paLnuIATgIsAaTuSnRauA i USInuiTusensanglaltesnd 22 %
JuifudnuagresesdUsznoungaeitunisiona Wedidud Wisnandena AumuIngan wun
dlolu wastinanidusedonuiuanddonan wuignaniifiosdusznounzansge67/5210 x
148/275P, 67/521D x 151/322P way 67/521D x 145/198P ﬁﬂ%mmﬁ’]ﬁu/mma 24.6-26.1%
(1137971 10) druvBnaniduiulutasey 4 - 7 8 wudn guay 67/5210 x 151/322P U3

uAueisuasidufvagaugaan Wiy 0.79 way 3.94 du/ls/A

M13199 10 ssAUsEnaUnEatevesaNanUduiunlaannsirilawagisnisuaundu

Percent
Parent

Fruit set ~ FM/Fruit  S/Fruit K/Fruit OiVDM OiVFM Oil/Bunch
Kb/68D x 148/275P 72.7+5.2 82.1+6.6  6.9+2.6 8.2+3.2  65.5+5.0 43.6+4.2 26.1+4.2
65/239D x 148/275P 72.6+54 84.2+51 58+22 7.7+3.1  65.1+4.6 43.8+4.4 26.8+3.8
67/521D x 148/275P 68.6+3.8 80.6x4.7  7.3x1.9 9.0£2.5 64.9+3.6 44.7+4.5 24.6+2.9
69/912D x 145/198P 75.5+3.7  84.5%3.1 5.4+1.3 7.6£1.9  655£3.9 38.6£3.9 24.7+2.8
68/374D x 151/322P 72.6+4.5 86.4+37  4.9+2.0 7.0+1.9 66942 42.7+4.6 26.7+3.4
Kb/68D x 145/198P 74.9+5.6  79.9+7.5 7.1£4.7 95+28  67.7+3.6 43.2+4.2 25.8+3.8
67/521D x 151/322P 69.3£5.2 83.9+4.8  6.6x2.4 7.3+2.1 62.1+4.3 44.4+39 25.8+3.2
69/912D x 148/275P 72.0+5.8 84.4+3.3  6.8+1.5 6.8+1.5 62.3+3.6  42.6+3.5 26.0+£3.6
67/521D x 145/198P 73.1+4.7  82.0+4.1 6.3£1.5 9.0+24  64.0+4.6 43.6+3.4 26.1+£2.2
65/239D x 145/198P 76.5+4.5 825+4.2  6.5+3.4 9.0+2.0  65.0+4.2 42.8+4.7 26.7£3.3
Standard cross >70 >80 <10 <10 >65 >45 >22

Note FM = Fresh mesocarp, S = Shell, K = kernel, DM = Dry mesocarp

= v ¢ ¢ % o Ao o v a

N1MARaLN 1.6 nsnagaunugranuiugnraunidnaninlunislinanangevalasenig
USuugesnugseun 2

nnageuananatgiusiTniluiunfianngien1auaneteiu wuin Auay
MNELAY 198 gnrauase)ionll 1 waz 207 In1susudilaaynitufinisnaasusiiiosainiiey
T o @ v & = o & Y 2 v a a a_ a a - v
uluitvengen Asiudndudesdnsiudeyanmsiasyiulawasrandaiiudy ielnl
aneuganusauTudlandmsuwsidium

Uranidudgnlunuinuinfisunamuudsusiusendng 1,010-5,400 1.4./7 wazd
HAKARVEaTLIRdYegTEnIng 1.55 -6.06 fu/ls/U WielluSunaaugaty Suuilduvilinands
nra1anaItumiy ogelsinunuinluuensdiuiunasuvesiufivgnueasiildaenadeaiu
HAKAATILATY WulseALafeiiuvgniandnauarensninduSunauin 1,580 uaz 3,400

1.1./0 AUAIRU welkanaanzaty 4.94 wag 4.62 /15 (Goh, 2000.)

1 '
= =

dmiveumnginuit gumgilngwseduiuluddanisiesyiulnvesuraungiy wud
Ugniflgaungigefuluiinansenuanniioamgiisn laegmluludduddunienguingamgi

Y Y
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ludsutrsasiiuazsningaumniivesennie 91n15MARBIYES Ruiz Romero Wag Henson (2002)
w1 gamnififnasonsduasiuasegsenin 33-40 °C FsoraiflesanAanudiosnisindia
19397079 (VPD)geuazdniiliuanlula vlidasnisdunsgiuasanas uanaindudd
nsAnwmnaaeuUdutsugnuauluiufivuniveseninn (fisefuaugs 1,000 masl, -
1,500 masl) wuin @1usausuaalan Lﬁ'amémﬁ%ﬁumq 2.5-3 U Sulvnanannzane nandn
yzavaniadveny 8 U Yaagna Banmenda x Avros (CT) 24.4 fiu/isnuns/U guay Deli x
Avros  23.5 fiu/ignuns/U Awas Tanzania x Avros (CT) 22.3 fiu/kanuns/U (Chapman et
al.,2003)

v o (4

N13NARReN 1.7 Msandanuivazwanugurauiniunddneaiwlunislinandngnuauiniue

STNUADHNTWNAULAZLAS

oY

v A

msfmdenusiuazreuguduihsuiidnenwlunislvinandnganauimiuesiinuse
ANMMUIIUALUES FInTAnuAgudidouaziauinisinunImuesaetazquiisedivls
guaTIws ilsenined nm.2552-2558 T¥mgquizasdiflednduniauazusiiusUrdinirtuiianansn
Ususladlunnang fusenideanie eaisgnuauimiueniifidnuasnununuazidves
nauAmnsinuns dvsunsasnsluanieng fusenideanie Taefinduuaiusunduriiug 3
a1eiug fie D75 D78 uaw D84 Wisullguiugnuanasiugisni 1 uasgnuaugsugssnd 2
nauvestusUNGITTull 4 aneius Ae 109/307T Self, 106/238T Self, 159/398Tx159/379P
LAy 139/180Tx139/212P wuin wdiugurduiduiifinisusudldmluanimmuniuwazuds e
Unduiifueny 5 T aneug D78 wuhiidwaunzans dviinvzans uasnandnsesiugan 6.11
yzane 7.01 Alanfi/mzane way 4331 Alandi/du muadu uazidevinsdnidensioduveaus
Wug D78 91w 3 dulinsusududrfuaninwisdwasnunlas Ae du 217 232 uay 233 4
NANAATIN 2.75 3.00 uay 2.50 fu AudIRy dmsundueriuguiduindunud westusuda
thifuaeiug 109/307T Sdwauduiifimssenaenitiania 36.66% vesdruuduiinun uagly
nauoRugUIdLTTuaBU§109/307T Self, 106/238T Self waw 159/398Tx159/379p dyndlu
Safiduanuiiauninisiugnssy Taslureiugunduindfuaeiug 159/398Tx159/379P i
o1mansludingsfe 29.62 % anduauduioan wilinudnvazmsludelureiugundy

ﬁwﬁumaﬁui 139/180Tx139/212P

N15MAARN 1.8 N13ANYIAMNLUTUIIUVR9RIAYTENUNNIATva LN UGN TTUNBLATIUIAY

UTULAZNHENNLILET

nsfnwil Avfmegrsrduindunguneuazud wazngu Elaeis oleifera uazgnuay
nauug Elaeis oleifera 531 97 fege Tiasgvinsavnaail Anlelofiu ualsiiu Inndiud wag

asRUsgnaunIaludy wud Usunansaludiuliddusives Llaeis oleifera vasnguvsngiay 153
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154 155 uay 156 31U 16 fu wudrIuaweslusiulidudfianuuysusiultaiiane
oty 153 finsalviulaiduseglutis 65.06-71.71 Avianfiule 1282- 1377.93 Ianilus ta
37.25-150.20, t b6.62-033.3, td 9.63-1362.37, tg 0-122.55 mnelay 154 dnsalushilaidueg
Tua9 58.55-75.96 AIRAULD 182.79-1053.44 3910UD ta 59.83-229.93, t b 93.67-556.14, td
117.03-488.28, tg 0-108 #wu8Lav 155 ﬁﬂsmlsuﬂulﬁémﬁuaeﬂuﬁtm 58.55-72.76 ANIANLIULD
523.66-2368.56 154 finsnlusiuliduseglutig 58.64-74.82 Ardandue 190.73-1507.3

AU wavesesAUsEnouMLAlvesUnaulngiu Elaeis  oleifera  31UIU 96 FI8E19NUTN

o Y

Usuavesludiulidusdinegludae 75 % veslvduiavun § 6.49 % awrsatrldilude

v

wusnssulunsuSuUsanusie linusududsTunTlaun I nuesdnsTumle dusunansebusiull

9 9 9 9 9

a

dudgeanITluiugnisAla drdnnduievsenalsiiu NUSuna guin 2,000 ppm  duu

a a

3.12 % HiA10gluyae 2,270 - 3,080 ppm  dwmsuInndiug ﬁ’aaﬂwaﬁﬁﬂ%mm‘immamqﬂ VAU

Y

o

[

10,000 ppm 1971191 9.21 % NUSMWQJ’JG]’]ZLIUEJ?N?{@LVHﬂU 21,776 ppm ﬂalll, WS 731943

517 1 uaz 2 nuhielelefuade 40.6 Usinauwalsitu 147.55 ppm LagInILu D Iugﬂﬁuaa at
189.48 ppm bt 19.45 ppm dt 61.97 ppm gt 302.88 ppm IANLUIIN 573.78 ppm Uua
nsnluduluguves C14:0 1.81 % C16:0 52.11 % C16:1 0.11 % C18:0 4.14% C18:1 C18:2
6.94% C18:3 0.19 % C20:0 0.38% HUsumunsalasiudusludndiu 58.44 % waznsmlusiulal
Budh 44.32 %

N1MAaaeN 1.11 nsAnwrdnenInUIRalniugnNannugAeUsEnANlaaINnIsINIsLAY S

9

Walauazgnuandruviialunianziusanileumile

n1sAnwdngamUrauidugnuaniussitelsemanlaannisinigifesilolsnay

]

anwanduvlinluaianziueenideanile 91U 12 @1giug wasiuggiuy)isll 2 (ag.2)
(UTsuiieu) At 2554 89 U 2558 o AudIdouasimuIn1sinunsuueaiy Janiavuesang
WeRsananiiunly Urduunduiug TITAN Suwildudsuduasiasgydulalanniiiugay uae

INVeYAANEIAUNUIINUG EAGLE TORNADO Uag AZTEGA dmnugetieeniinniugaenalyd

Ly

Tudugruiugnssulunsuiulgeiusiddnvasdugeddeluld duiugitidnenmlunislina
wAnldAnug TITAN @9.2 NEMO uay AZTEGA Tdaunganeinde 14.1 14.7 12.6 uag 133
Nza1e/fu/d audy nandnvzatuanade 4.96 4.92 4.90 uay 4.48 /13D audeu Tne
mé’i’asﬁazﬂamé’ammmﬂmiﬁﬂmﬂ%ﬁ WUIWUG TITAN NEMO  waw AZTEGA HIfngnInau
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Abstract

Young embryos of oil palm interspecific hybrid (Elaeis guineensis X E. oleifera)
were cultured on medium Murashige and Skoog (MS) and supplemented with dicamba
and picloram at concentrations of 1, 1.5, 2, 2.5 and 3 mg/l for callus induction. Young

embryos were cultured on MS medium supplemented with picloram concentrations of
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1.5, 2.0 and 2.5 mg/l showed the highest weight callus at 0.46, 0.44 and 0.42 g,
respectively. Those calli cultured on MS medium supplemented with dicamba 1.0 mg/l
and 2,4-D 0.1 mg/l presented the highest embryogenic callus at 35% and 26%,
respectively. The development of somatic embryos cultured on MS medium
supplemented with dicamba 1.0 mg/l was 15.78% and supplemented with 2,4-D 0.1 mg/l
was 11.76%. The development forms consisted of globular-shaped stage, heart-shaped
stage and haustorium stage. The somatic embryo developed about 1-2 apical shoots
without root development on MS medium supplemented with NAA concentration of 5.0
mg/L.

Induction of callus from different parts of oil palm pisifera. It can induce callus
on medium Murashige and Skoog (MS) supplemented with various concentrations of
dicamba . Young Embryos showed the highest callus percentage at 62.4 - 69.6% on
MS medium  supplemented with 5 -10 MM dicamba and young inflorescences
showed the highest callus percentage at 16.0 - 184 % on MS medium
supplemented with 10 — 15 JIM  dicamba. Callus proliferation ability of young embryo
were 6.9x - 7.0x on MS medium supplemented with 2 - 4 UM of dicamba and
callus proliferation ability of young inflorescences were 3.8x on MS  medium
supplemented with 2 JJM of dicamba. The percentage of embryogenic callus induction
from the original callus were 30.2 % from young embryo and 10.5 % from young
inflorescences on Y3 media supplemented with NAA 10 M and abscisic acid 2 MM on
the same medium. The development of somatic embryos cultured on MS medium
without plant regulators growth and plantlets were cultured on MS medium

supplemented with paclobutrazol 20-40 UM for root induction.

In the study of medium to reducing time to induction and development callus of
oil palm, the embryo were cultured on MS containing each kinds of Auxin : 1, 1.5, 2, 2.5
and 3 mg/L 2,4-D or dicamba or picloram. The result showed that no difference in fresh
weight of oil palm cv. Suratthani 1 callus between the treatment of 2.5 mg/L dicamba
(0.071 ¢.) and 1.5 mg/L picloram (0.070 g.). In cv. Suratthani 2, the treatment of 1.5 mg/L
dicamba, 2 mg/L dicamba and 2.5 mg/L picloram provided fresh weight as the following :
0.059, 0.059 and 0.057 g. respectively. In cv. Suratthani 3, the fresh weight of callus was
0.024 g. in the treatment of 1 mg/L picloram. In the study of development of the callus,

the callus fresh weight of all cultivar were 0.024 g in MS medium supplemented with 0.1
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me/L 2,4-D. For the study of induction of shoot and root, the result showed that the best
treatment was MS medium supplemented with 15 pM NAA and 0.5 ¢/L activated
charcoal. In transplanting of oil palm from in vitro condition to nursery condition, the
experiments were conducted by reducing exposure time to be 6, 8 and 10 hours per day.
It was found that survival rates of plantlets were 11.11, 16.67 and 18.18 respectively.
The genetic diversity studies and shell type analysis of oil palm are achieved by
molecular marker. Thirteen SSR markers loci were selected to be able to distinct 10 oil
palm populations, Deli Dura, AVROS, Yangambi, Nigeria, Calabar, Ghana, Ekona, DAMI,
Tanzania and La Me. The results showed that male parent oil palm, La Me have the
most genetically differentiation from other male and female parent populations,
followed by Calabar, Nigeria, Tanzania and Ghana. Among male parent oil palms, AVROS
has the most genetic similarity to female parent, Deli Dura followed by DAMI. In addition,
the new SSR markers were reselected for investigating the genetic of Deli Dura
populations as well as the progenies derived from inter- specific hybridization between
Elaeis guineensis and E.oleifera. The obtained data are efficient to differentiate all oil
palm populations. Moreover, the primers mEgCIR 3428, mEgCIR 3519 and mEgCIR 0874,
were sufficient to be used as markers in identifying Surat Thani 1-8 oil palm varieties. For
analysis of oil palm shell type, the MADS-box gene of 129 samples included 3 shell
types, Dura, Pisifera and Tenera from 10 distinct oil palm populations were sequenced
and performed multiple nucleotides alignment. The SNPs that can differentiate the oil
palm shell type in each populations were discovered as follow, SNPENGC (T/C) in Ekona
Ghana Calabar and Nigeria, SNPTaYa (A/T) in Tanzania Yangambi, SNPDA (C/G) in DAMI T,
SNPLaAv (C/A) in La Me and AVROS, SNPTan (C/G) in Tanzania. The obtained data of
SNPs loci were used to generate 4 sets of primers and probes for determining oil palm
shell type accurately and rapidly with real-time PCR as well as primer for general PCR.
These markers are very applicable for quality control of Tenera oil palm seedling
production for reducing or eliminating Dura contamination, and distinguishing the female
and male parent genotype efficiently.
Key words
Oil Palm, Tissue Culture, Interspecific, Auxin, Pisifera, 2,4-D, Dicamba, Picloram,

Molecular marker
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vosrduindusiin fertile pisifera a1nduiioglunasiflvinandngannaudidourduiug
51 iol undniliinaueada luemisgns MS wazamsans Eeuwens (Y3 ) lngamnsusay
ansiin dicamba fisefumnududu 0 5 10 15 uaz 20 UM SauAunsiin ascorbic acid
AMUUTY 250 adnsuradng fwmasgima 3 1Wasidud (w / v) gelrite 0.3 Wosidud (w / v)
pH 5.7 dedluiiiln gumnd 25 + 2 esmuwaiGea Wasue W 3 s vhmsdufindeys
svozaan wazefduinmsiiaunadavestudiuity uavvhnsiuSinamewaadalasnsi
wpadaldnduneudl 1 dminuszana 0.05 - 0.10 n$u wmzdsaiinyTaluemsuds
gns MS Liix dicamba AL 5 586U 0, 2, 4, 6, Uag 8 UM Li ascorbic acid Aadudu

250 fadnsusiadns wwdulalaslaian (casein hydrolysate ) 800 fiadnsusiedns Wmnaglasa 3

50



Wesidus (w / v ) geliite 0.3 Wosidud (w / v ) pH 5.7 iheslufidingamagil 25 + 2 aaem

wadyd Waguownmn 1 heu yinstuiinug Ussiliunanisnsyiuls Auiaainiiningn

a

niindu Twslown 2, 4, uay 6 e Anduwivenhmingusiu laeldans

aR1INSEANUIMENER (W11 ) = dnUnaaLRaud 2 ,4, 198 6 - UINUNEASUAY

ANy

Pnuihueadaildunsdeduomsudeiaiifisenuisvauaudisalunisdn
Uil¥ilAn embryogenic callus 4 @ns laln 1. 819115 MS + dicamba 2.3 U M + iagulalasla
L@ (CH) 1 nSUMDENT 2. 811115 Y3 + NAA 10 I M + abscisic acid 2 M M 3. 1115 MS + 2,4-
D05 M M uag 4. 85 MS + 2,4-D 453 [ M W3suiflsuriuenmns MS Alsiifuasnszdunis
Wiaiulauazusazgaaiiu ascorbic acid 250 fadn¥usedns Yintaglasa 3 wWeddus w/ v)
gelrite 0.3 Wasldud (w / v) pH 819013 Wiy 5.7 Aedludifiuasiuay 12 %Imqmmﬁ 25 + 2
ssmwailea WaguewnInniieu Tuiinua §n31n151Aa embryogenic callus wazdnunzues
somatic embryo ﬁLﬁmwﬁammgmLﬂunm 6 Whou Lalt1 somatic embryo 538361'1\‘16’] ﬁLﬁm
2711 embryogenic callus Tutuneud 3 mmwm??aﬂummsqm MS ﬁﬂsmmﬂmimuqumi
WSiule WBussay 0.3 Wedldus (w /&) gl 25 + 2 esmiwaBea lefuuas 12 $lussie
Fu Waguewnslminnifeu Tuiindnwuznisadniulaes somatic embryo MsiAngenuas
3N LLazSB’ﬂﬁﬂﬁLﬁmsﬂﬂimamiﬁwaaméama@méuﬁ’]ﬂmmmmmgﬂlﬂeﬁ”lmﬁ 4 1. 11ABIUY
9113 MS auiuglasa 2 Wedldud gelrite 0.3 Wefldud pH 5.7 MfAnasiniliAnsn fe
naphthalene acetic acid (NAA) kD paclobutrazol AMUINTY 0, 20, 40, 60, 80, way 100 M
M Sufinmsiiesnudinisaes 3 iieu

ga1uivinn1snaaas
drinIdewaumalulagyaniw
F2EZLIAINTUIU
Gudufou manau e 2553 Auan dou fusneu e, 2555

nsnAaadil 2.3 NavasEnIAUANNIsIRIAUIAnguaandusiansTntinsRaLazn TR
waadalrdutdudemaiamizsasaiiode

ihéinngdouresdutiiuiusgnuangsnug$onil 12 way 3 9nquiideurduiiiug
313571 mmsﬁmuummigm MS $30AUNSANAITAIVANNIT IS AULANG NeONTY 2,4-
D, dicamba Wag picloram fisssunmnududu 1, 1.5, 2, 2.5, 3 mo/l Wiefnwinsiiauasniswaun
ﬁuaqLmaé’aﬁwmiﬁuﬁﬂ%’agaﬁmﬁﬂamaaLmaé’a nduiueadaildonduneuil 1w
wazL??awummigm MS $3UAUNSANANTAIUANNI TS YLAULANGUoaNTY Usenaume 2,4-
D, dicamba wag picloram fsziupnumdudy 0.1, 05 1 me/ ilednwiniswannduy
embyogenic callus ‘v‘hmiﬁuﬁﬂﬁﬁayjaﬁmﬁﬂammLmaé’a wari1 embyogenic callus 713N

51



fupoudl 2 wgidssuuemsans MS SR thema Sorbitol fisgduenududu 0.1 0.2 0.3
M wieRnwnsauly somatic embryo Tufinnadnuaznmsdsunlauarimunvewnads
wazih somatic embryo AldimzidsitednunsiauvesdusarsnUrduTTuuweI™s 3
93 1A 1. gns MS MiAussd Activated charcoal 0.5 n$ufedns 2. gns MS i NAA 15
lulasTuans waz 3. gns MS 7uin NAA 15 lulasluans $auAunssIu Activated charcoal 0.5
n$usiodns udAnunisuiuanmiuiduthifuneunisugnlulsadeulnemsanszerinainisli
was FeUsznousie msliauuiunamzdes 6 dalusdetu msliuasuudunamesdes 8
FiluweTu wagnisliuasnunaiund 10 Flussetu Suiinnadesazveinissendinvesduy
Undandsty

aaufiviin1snaaes

drunvenaumalulagdanin
2821a1AHUIY
Guduifou manau e 2553 Auan Wou fusneu we. 2558

nsnAaedil 2.4 InTasanelulanalun1siATNeiAIUaINYANENINUSNTTULALATIVFDU
Uwéuﬁﬂﬂugnwamﬁﬂmmaﬁ
. MafnwATIMAaINTIaNETsTLg N TIve sty

(%
o

1. M3fnian SSR primer lun1sdnwunkazdiassianuaInralevesiugududniuy Iunau

LDE
be

1.1 afafSulovesundutingu 36 dog1e Tnensduidenainussrnsunduiu 10
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U1 933 Tude 1.1 Fadaudasan Agrawal et al. (1992)
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[ I
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Uﬁﬁ%mﬂ%m%ﬁgwm 20 ul Useneulushe Adueunduningiu 40 ng/ul 973U 2 ul, 10x PCR
buffer 2 ul , 4 mM dNTPs 2 ul , 50 mM MgCl2 0.6 ul , 5 Unit/ul Tag DNA polymerase ,
(Bioline ,USA) 0.2 ul, 5 mM wasabtnslues ag1das 0.5 ul Uurnndulilg 20 ul wagiaany
M5¥UYeNLASeT TS @all 95 °C 7 Wit 1 50U 94 °C 30 Fundl 55 °C 30 Funil way 72

°C 30 AU 97U 30 S9U Az 72 °C Wulan 7 Uil ansau 1 99U Uinandnvuaaidasnle
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wonmedianlnslnida lneld low melting temperature agarose 1.2 Wasifus ouuauiidy
10#e Gel Star® (Cambrex Bio science, USA)  1hlunsivaeunaudswe lngldiases Gel
Documentation Fauauiueimune ldavasn 1.5 Jadans a0ty Minsueniiue
Whune 8ena7n Agarose lagly QIAquick Gel Extraction Kit (QIAGEN , Germany)

2.2 MIDWARUALOWE (DNA Sequencing) 30481 MADS-box

Uiuamnadutuvesiiduedlilude 2.1 diluvinssrudduiugnssumiodduiua 2
afiounuiiBule Tnssusnuiualufiens Forward Primer was Reverse Primer Litedudu
wauazlsdiuianalelnafigndes Tagldiaies ABI for Genetic Analyzer 377 wag 310

2.3 msiisuiisuaiauiiamdlelnasyninedidueuinnin 2 @ (Multiple Sequence

Alignment)  thawuiugnssuiduiaadlolndvesdu MADS-box 7euldalude 2.2 wvins

Wsulsuanuiisuwazkaneatuasdsuiinalena(wa) Ineldluswnsy Clustal W2 Tag

'
% =)

Wisuifeufiaznguiug idenusunsveavarsusnisiiuluiinindasuuuas (mutation) Tu
wiazlinvesunduinii vhnsnseaeugatiug iledudiudn Tnegainnsmvesdduinedlelns
(electropherogram)  8naswmils enusunisadid wdrihdeyavesadvduazianalolndd
Wasuly wmeenuuulwsmeiuarlnsudmiunismsainesisely

Il nseseadudiiednnesiviavesndinisu feindes Real Time PCR

3.1 msoenuuulnswesuaginsudmsunsivatud

nseenuuulnsiesiazlnsu Tolusunsuves TagMan probe and primer chemistry and
desien w84 Applied Biosysterns dausiazsuniesaiudazeenwuulnsiues 1 A uUtnea

a

fudtunazeanwuulnsuifianuen 13 Awa 2 wdu Midugauiuduuinuseugaivd (enviu

o 1

dunaipdlolaniluaiud) Insuiduusniinaain Mmegeeisawusdd VIC Avane 5 dw
o U a = L3 o 1 a 4 A o U I3 go’ CY) % 1 5

arduindlelnanseiumisaivdmiieudduivavesurduindiusiuug 931 wazUate 37 vedln
sURAMRaINA18 Quencher wag Minor Groove Binder (MGB) @#SUlnsudniduniiaazaaglnsu
F5N kAdUNIAALNARTIFILNUETUE 28T aUNUAIPULUAYDIAUND NN hazhin
aanfivane 5 1ud FAM fisnsandlnsudusn vinnsdslnsusaglnswesannussm Applied

s

Biosystems an3gawi3ni lun1snsialaaiases Real time PCR 1Nt uLou0Iiugiilg s

9 Y

v v

psralnsuiitumaidniouduslgrividuiissfufufidueveonsld dednsaisfibue
aelvd & VIC mavang 5 aggnea (Hydrolysis) 8811119310 Quencher ﬁa&jﬂawa 3’ U99lNTU
yliusngidunsmEndeses VIC  Wutunuduiufetvesaefdueignasnetuuilvs
wazmuauseUTRIigesiiinty esrefiduovesiusgnraniue foslinaidunsm
2 utsresiususiuas e

a (3 sg L% fa o (3 sg L% s I
3.2 ﬂ'ﬁm'ﬁ'ﬁ]LLEJﬂ%u@%@QUWaNUWNU%QQﬂUSUQEJTJ'I@&JU']JJU?!?’]H{]?ﬁ']U
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ihiiduevesudurnfuiinden 1 10 nguiug Aldanmsatnfiduededs CTAB  ande
2.1 yideanliiimnandudu 10 ulunfudelulasins T duwifusilunsdiudinuidue
LarnsIadnsIsialiudunLades Real time PCR felnswes uas TagMan® MGB probes i
sonuwuulilude 3.1 Mimsiendandlelnavesiunisatiud azasie Allelic  Discrimination
Y931061981UTUNT StepOne ™ V 2.3 T3 allele wostugusivilagst avegiunu X uaz
Allele vasiugovin fAwles azaguny Y gnuaudzeginatssssrinsunusisans Wuguida

(%
o w

WiuvesgudiIdeUnduinduasug 51 9MhN19519AT1e9Ad neunquiuazvlinues

q

(%
L3 U = A

Unduuds nsnsaeaivdeseiisadedunisnsisasuanuldldvednsweduarinsuvesadvd
ALIAUIFAI90) A8

3.3 msasasenvinvesdunisiuenyy
Ifvhmaifuiedeiusunduhiuvesuisnenty Fsugniisunenueade Fminunusiil vos
U3 275 woud A inwasian U3EY Tnawy biues U3 glindy tifulidu S1ia uas
UM vinBaUndul 31in $1uau 60 fhedne diludnadn Aldue Meds CTAB mude 1.1 #999
yinvasUduinfu Ineldasimoriude 3.2 uidenldlnswesuarinsupiudundsadddn

va v 6

asavdeuliNUseifnugueusiazuitn wasvaaaddlnswesuasinsudunidu q aewmsiag

q

Ae

vV msianIEnsaresdavesndimidulinngity

Tuhduhfufiladuiindnsualiesdenreudeein feadonaiuauasliusenuly
fupouthinnisglFRduedivinuuazaunmi Welinsanasdsvesunduiiuildagenn
wazsaniitu Fldhyeatnduiagtanldsmfumatia Nested PCR dvismissialuil

4.1 msafafiduie davarsluurduiiduldfauiaussann 1.5 wufiwesldly
Qenanadn Futinduinunisisindouds 300 lulasang aniulifeuniedunsslnayaly
Unduanaeuengeuldihdden gaih@deri 2 lulasang lavasn 1.5 Tadansilld Dilution
buffer (Phire Plant Direct PCR Kit ; Thermo Scientific) 13 18 lulasdns wauvesunailvidiu
wanilumisesnenuda 12,000 sousewd @unan 5 uiil @mﬁﬂﬁidwaaﬂim 3o viuld
Tunseadilaglilviju dwiuldifuiinaudidue doly

4.2 M99 PCR iloifinUSinafidute 1Hinada Nested PCR iiloifiuuSainamiduiolu
d1Uu09 MADS - box TnoldlnaiwesidudrueysndvesBuilio 5-

TTGC AA GCTTGAATACC-3’ Wag 5’-TTTGGATCAGGGATAAAAGGGAAGC-3"1n el

[
v a A

UfA3en#igens sl Ae Inswesfianududy 5 lulasluads 2 lulasdns foue Tude 4.1
1 1 lulasing @n Master Mix lugm Phire Plant Direct PCR Kit lviasu 20 lulasans

ilUinUTInumeIATes fig013 Gene Amp 9700 lagsalusiunsnnisvingu asil 98 °C 5 wi
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a

199U M1UAY 98 °C 53U 58 °C 30 Jun¥ 71 72 °C 20 39 31w 25, 30 ,35 hay 40

(%
1 =

59U waz 72 °C 1 wifl 1 50U UjAsefidonsiguildn wiiusoaunisveedudu 30,35 wazao

OU MIUAIAU

4.3 AN5ATINATIEVERUAReNTInveIU LY Mg Real time PCR

a x

thnananan Nested PCR o 4.2 iideana 500 wh @duwe 1 lulasans wauthdmsu
yhigens 499 lalasang) Mntunieuufidenfidensiwuiendu 4o 3.1 neldfSueiiendly
1 lslasans iuuslfant esdusznevvesjiseuarmsnandos viwuieaiude 3.2
V mIimunisevaivditousnvinvesunduinsiusaeindes PCR Tl

ponuuulnswesyiia allele specific PCR Primer d1m5uns19tas1eiaiiud 4 sumis

A8 SNPDA, SNPENGC, SNPTaYa ag SNP LaAV lagn15eenukuu Forward Primer fagnvingnig

a

Uane 37 WWusumisatudiazildsudn 2 dundsdaun Trduduwusmdusiansn sonuuulng

q Y

X v

Was 3 udnwasReniu wevinnsilasutiiedlalndulvelnses 3 dranvineniadany 3°

q

€

o 1

Tdufuusuns adudvesdmitueiafidules13n 3 ¥y wuinndunasuesnuuy
wazdalATI¥Y Forward primer 24 LduW @11SU reverse primer vinn1seentuulinuazaunus
Tnelinananuasiitorivesingsn duniuesmiafifules ieflarldnsaaouimuosldiedu
Il agarose gel electrophoresis Y

#auiviinmeaed

% [

dnIdeiauimalulagdinin audiderduiniuasiugisni
szeziImaNiuu

SUAUAOY AANAN W.A. 2553  Augn Ao MugIeu WA, 2557

NAaN1593ukazaNUsI8Na

a = aw aa - o v ¢ ¢ 8w v
nanssud 2 n1s3demalulagyininiivenisusuusanuguraudnsiu Ussnausie

= = & A ¢ % o v v v N g .
N1IMABaNN 2.1 Mswizidelagaurdudnsivgnuauiildainnisnaudualyd  (Elaeis
guineensis X E. oleifera)

N3TNUIUARTAINAITINILLALIANNLBOUUUDIMITANT  MS  TIUAUAITAIUANNT
w3aiAule dicamba wag picloram Wuan 4 wew wuin Anngeeuaiusatniiliiinuaada
louuemsgns MS  Miu dicamba uag picloram Tuynauidudy wiknadaduinidniaie
gegalugnsomng MS i picloram Adadudy 1.5 2.0 uag 2.5 fadnsusedns nediumiin
whadaLady 0.46 0.44 uar 0.42 AU MUAWU T4 Teixeira WagAny (1993) 51891171 ANNYEDU
a s & & a Y ¥ a v v oA 2 v v A Y
fesidudnsiiauaadagegauazldnalumaiaunadatesiign 4 wou uavlilaadaninizs

[y [l A [ dy A A I . . = < sl 14
ANULLUU Lu@ﬂ"ﬂ’]ﬂL‘UuLuE)L‘EJ@VIQQIUigEJZ juvenile stage fmL‘LJumaawumquaammmmauaum
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RoansAIuANMTTYFUlalaf diwemsans MS IUTIARINE1sATUANNISIASYLAULR WU

v 1

TfnnzauianIsiaundudsusaulalagliniuwaada 9191i09U191NANAL DR UNUIUN

wnzidsseglusseymaiaunindemaapivindudundfianysal fduidednasléizusg
pMsUazanAdeNTvINzanT s saian L Tufund iasy salld
nnsthumadaiiidnuuzinizfuiunnmnsdemuemisgs MS amfuaisaaueu
M91a3eAule dicamba picloram wa 2,4-D fiarududusingg wWetnilniaduusleain
waada Wwnan 6 Weou nul wpradaduulduimunduduusleniawnadalafuuemsgns
MS 453 2,4-D AU UY 0.1 Jadnsumedns way dicamba ANUINTY 1.0 JadnSumedns A
Ju 35 way 26 Wosldud mudiu Jeaonndesiunisvaaeiwes Te-chato (1998) T18919
annsadaBnaduuilendaunaddluoisgns MS MAu 2,4-D Wy 0.1 fiadn3usedns
waulalaslawandutu 1,000 Tadnsusodns nsakaanasinuty 200 Jadnsufaans way 9d
du (2585) 1891u anansadnidnduuiletniaunadagignuueimnsgas MS i dicamba
it 0.5 fiadnFudedns Sawtundulslaslaiandudu 1,000 fadnfusedns uazidoinzides
Buuslowadaunadaselosuuemsgasidudn 3 1ieu iduuilendauaadasinisiaundule
indAnduuilelugnsenms MS Ay dicamba Aadudu 1.0 fadndudedns Andu 15.78
Wesiius uazfiy 2,4-D nandudy 0.1 fadnsusedns Andu 11.76 Wosidud
nmamnedsnduvileniaunadaaniunoud 2 dailondussesina 6 Wou uasinleandn
Buslefilduimedosuuonmnsges MS fufuarsmuauninaiaivln dicamba 2,4-D uag
NAA fimmdudusineg Wunan ¢ ieu wudi Tuewnsgas MS i NAA anudiudu 5.0

a a o 1A a 3 a v & A= I 1 1=y
faansureans leunanauusleatunsanaunlusenni ﬂ‘lﬁ%ﬂJ%‘i’JﬂJLUUﬂi%ﬂqﬂ 1-2 gonuslign

g1uazliuIINgNIsaTYTeeIIN
nsnAaa 2.2 A15A somatic embryogenesis Laig organogenesis Tuunauurtungiwes

INNITANYINUI  Fnnzdauililasifuinisiiaumadalannindensnsaulasldinalu

[

ASINALAREE AD 3-4 LAY LAZANNEDRUANNNTATNU I NALAARE tAeddnsIN1SNALAASH

FUFAVAINTIALY 4 1B 62.4 - 69.6 Wosldud uueIms MS fitiiu dicamba 5 - 10 M (1579
a §f < 13 a [ (%) | . .. o ° | § & 13 a

7 3) Wosiudn1siinlraaaanAnnzeeuaes fertile pisifera T9nsianindesiduanisiia
LARAAIINANNLDOUVDY tenera TI5189ULAY BENLD kazANE(2552) N9l La991NATHAIUN
vosfnnzuee fertile pisifera lilauysallaefinnsanainAnngseudvuadnuaziidnyaeney
NIANNZEUVBY tenera UATENTINSIANANAL (parthenogenesis) a1 fertile pisifera Sitieslal
LAY 5 Wasidus vamzatsUnduintiusiad Uena1ntn1si8ssuue1ris MS duuildulvnannin

X A a a Y v . PN ) | @
ANTERYIVUDINNT Y3 LUBWAITUINAINUIUAIUUDY dicamba NTgAUNINU
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Flervenendeuiiivuaemuszan 6 - 9 1 wuwizdsnduim 10 deu nuhawnsadnih
TiAnunadaliuue1msiidu dicamba 10 - 15 UM ddnsinmaiinuaadauniian 16.0 - 184
Wosidus

dlevunada ﬁLﬁmmﬂ%uehwmﬂ lAuA ANNZEIU LAY YonoNDU LUIVUIALARAE AL
hwinannguazUsvana 05-1.0 ndu wdhudsafiuyiinaluemisuds Tnsananadudy
YBIE1INTEAUN TS QYLAULmAS SosnsmaasaiuladuvihvesihminGudy wuilusses 2
Fouusn uradafiAnndangdeu dmasiyivlniuuinaifigadedistuems MS
dicamba 2-4 UM Tnefidnsnisaiydulaiuuiinaanndu 2.12.2 wih dandeudt 6 du i
MsfinUinasnnigauue iy dicamba 2-4 UM ludnsn 6.9 uay 7.0 Wihauddu
upadaiiinandenenseutiu lusses 2 ieuusnifiuTualdfuuenms MS i dicamba 2-6
UM fisasnsiuladisdSunondu 1.0-1.2 wh uasiledosioluauduiioud 6 wuiiisasns
WAulngageidu 3.8 i Uue s MS i dicamba 2 UM

FothunadafiAnandnazsou  wnfeduswnsudeny 5 gas fledniiliiie
embryogenic callus Wag somatic embryo dedowu 6 - 10 Wou wudn wradaiiin
Nnimnzgouwadiimaduladiuuiinandy embryogenic callus Fnsmaingagn ity
30.2% UUDII5 Y3 + NAA 10 M + abscisic acid 2 UM 5898911f0 10.5 % PnuAadaTLAR
NYoneNsaUULIMTIIAREINY wAadaaInANngasuiinsiauTy somatic embryo 22.5
% drudenansounaadalulinisimundu somatic embryo Tuvnansems

nsidpsdugeuUdiiunin fertile pisifera uoms Ms Tnew3euiteuansdniili
Ains1n 2 wila Tuaadudusieiu mendadonny 3 Wou wuinsidssdugeuundutigiu vy
91M37AN paclobutrazol 20-40 I M ansadnilidusewinsinlsgsgn 3.5-4.2 510/

2au @11 NAA ldaunsadniilisuseuinsinla

AWA 1 N13ARTINTBIRUsoUNANNTUULINS MS 7itiu paclobutrazol 20 M
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N13NARRLN 2.3 HavesE1TAUANNISIRsYRulAngaeandudan1stnIn1siiALazNITHAIL
upadaUraNUndiudsmaliamnifeilabe

N13ANYINATDIAITAIUANNISLAS YR UTAngueanTuiialdiAan1simunly

A U (%

embryogenic callus Yd Ynwauzidu compact callus NHA15LAEAULUUNAING LEIUITAONAIUN

3 v oa oA

I ! ! 1Y) s v a ] I AN o &
WUEIUYDA WUN Wuq'sji']waiﬁ']u 1IWNaVILLG]ﬂG’]'N@EJ'NlIUEJﬁ']ﬂiUEN LN@LaUQUuQGﬁaqVﬁﬁ MS

>
'
a

Wy 2,4-D avadudu 0.1 HadnSudeding denadsumdnuaadagegn 0.51 n3u Tuudy

=

1%
LY

Wuiuggsugiond 2 wudh Liflenuuendmeada InggasewnsiuSeuiieu (MS) daade

1%
v =

UmtnuAadagedn Ao 0.42 N3 wAliuANA199IN @n5819MT MS FiY 2,4-D Adadudy 0.1

a o I a v 6

fadnsudiedns  duwilinanadevesaada Wity 0.39 nsu Wwuiedfuiulduniuiugy

v
o LY Y A

¢ o ~ ' o X P ~ a a
51903574 3 U WeldeauugnsemisiSeuiiey (MS) diaadedmtnuaadasgdga Ae 0.15
ASY Lwﬂajl,mﬂmqmaqmmms MS 7@y 2,4-D ANUuTy 0.1 Tadnsumedns dAeasuivin
AnvaaLAasd Wwinnu 0.12 N5y
[y . Yy v ) . G a [
NM3WAILIEY embryogenic callus Tn1sWauLlu somatic callus wsonsiiadu
goAr39I NV IANININ WU NITHRILLEDIAEIUNENTEIMIT MS  7iNUIATa sorbitol
AMLUTY 0.1 Tuans aziiniswaunduduifeinsdliiinsin dmTuansenms MS MindnTg
sorbitol AMULTUTY 0.2 wag 0.3 tuans %ﬁmiﬁmmﬁﬁﬁﬂmﬂmﬂﬂaLﬁmiﬂuﬂizqﬂ Janwoy
vosponiiuasTeniy warliiingn  Fwhnisvegevansemisdmsunmsiaunduduresidy
Wiy wud Udnduiuggsugssni 1 aslidnadedmdnduage wirdu 2.89 n3u e
WEUUgnTeM1s MS $3uiU NAA avaduty 15 lulastuans wag wed1w 0.5 Ny Unduudu
YR I ~ v 4 % Y W ) s X ' )
WuggTug 511 2 avlirnadeinnindugege Wiy 3.45 n3Y WalRUUIMNTEAT MS S
NAA AwLduty 15 lulasluans wag Unduiduiuggsugisni 3 azdanadeumindugesn
WINAY 3.19 NSu Lﬁaﬁmuuqmmmi MS 590AU #9011 0.5 NSU
s dudguYesUIdune wuln gn3e1M1s MS TaununsinEeny 0.5 N3y 1nns
warunduses wazilswenlmduduifendiusenaziinisine1d walddniswaunludiusin gns
91715 MS 520U NAA Anandudy 15 llasluanseeans dniswaundudiusen waziilansn
JududeiinsWaunludiueen waziiadusindntesiidnvazilunsz gniidiulaudu duu
gn381Ms MS $3uiu NAA anududu 15 lulastuanssedng wazlinsifunsaiy 0.5 Ny wudn
~ Iy} &, | a a A o 2 v oa a a
Ansisundudrusenwazinistnvessan wazillorinniswentdudufengsnaiunsadawaziin
9n9N8717
P1AUUIA LT ULNAATEHLIAINITIALAIUUTUINNILLALY SLELLIAINITINWES 6, 8
wag 10 MilussioTu wud idudnissaiulaliunndeiy wasiinidudiauindusendgnly

anlsausou WU T9nsIn155enTin Anvludeuay 11.11, 16.67 way 18.18 MINAISU 191
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99311550 InveUUNaINTUN WananmeInaiauTugwInlugaiy avAuily

Ugnianwailufumieinisszueinldfsuvilisuniangld

nsuaaedil 2.4 wssaansluianalunsiiaszinnumaInuatenaiugnsuLaEATIAEBY
Undutsfugnuaneiiamuesn

| MsnyALMaINanEaugnIIYesUEIEL

1. M3faidon SSR primer lumssuunuagiinmeinrumvainuansvesiuguidainiisy

s

mﬂmiajmﬁaﬂméufwﬁu 36 fhegs MnUszrnsTiliiduniug (Deli Dura) uazUszvinsd
Duriewus (Pisifera) anldlunsdmdoninsiued Mvnzaslunsldvianefanifiueves du
ihifu wuiflwawed flkanuunneissevinsiuslundusng 4 didusiuiumn Saiinns
AnLaen primer ﬁ'aﬁ'@m 13 ¢ louA mEgCIR 0074, mECIR 0173, mEgCIR 0804, mEGCIR
3428, mEgCIR 3641, mEgCIR 3643, mEgCIR 3698, mEgCIR 0874, mEgCIR 2215, mEgCIR
2577,mEgCIR3519,mEgCIR 3593 wagmEgCIR 3755 Lnauin1sAnLaen Im@mmﬁ’mu alleles
viounuiidue Fnuinnnitlunsuiisemeeulunasannans ([Te1d) Fefinudaud 2 89
11 au 3o alleles

2. MsdavhaneRuiiuevesunduthgiu

nansldlnswes Admdenls 13 ¢ SavhaneRuiiiSuevesssrnsinduihduiilune
~ wituslunssdnundinindugnuan 471 fu vesuiidetrduhiiugsugond shldlddeya
anefusiAduedIwIY 6,123 Jaya Tusuiuiiane RuALwevessyens Deli Dura iy
wsitug 246 fu Uszansiildidudue (dmesn) ngusine 9 151 fu LagnguUswINsLLET
fdaasulrugnidumsm @swgsend 1-8) 74 du wuiludwaulnswes 13 gild 1 alleles
e wauiBueiifinnuuandnafuds 95 wou Tnefludasinswesls alleles fissfuniafinany
fuwUsiaus 5 — 11 uau viseenananitleedsusarinsiweslv alleles Aimnsfuds 7 uwuy
Tnofilnsies mEeCIR0874 THuauAiduieidanuunndrstuningne 11 wuy Feflouindaud
215, 217, 221 231 235 237 239, 247, 249, 255 uay 257 dua sedAABINsLILES
MEgCIRO804 Wag mEgCIR2215 filWuauvesidutefiunnd1adudia 10 wag 9 wau a1udfy
youpfilnsies mEgCIR3698 1f alleles  wiouaudiduiefisnsiutiosgaiiios 5 uau Ae vuia
164, 166, 172 174 uay 182 aud Huindunailnswed Weunamualivuiaves alleles
et Zﬁjwawhﬁu wulwsiwes mEeCIR0074 T alleles Fisinaiu 7 wuu Aifwuie

AL 118, 120, 122, 124, 126, 128 uag 130 AL M7 alleles duluveyiiaanu

1
(3 o £ ¥

g1sinaiuiies 2 ea gz lnswestlulduselovdlunisdwuniugurduindu sdeq
sednsedtluniseuen fwutuasianainlaie Fasnuhudavduniavednsiwesidadonld

saa

TinandnNa157L  heterozygosity A1 ®39MUNIBAMNIEMAULUAIHVUIAVOY alleles wWary
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Wity (homozygous) Hudaulug sniulnsiues mEgCIRO173 way mEgCIRO804 &Sy
YUIALAZIIUIURAURLOULBYBA primer  mECIRO074 aznudn Usznsfildidunaiugianiy
nqu Tanzania  flwaufduedimululiduindunguilifies 1 uaufo vuin 122 gua vaeiiul

v 6

s Iu Deli Dura WauiBuieifeadudiu fie wua 120 guwa Fsenaliidunnuiendnuaives
Ananil \leganuuandaniglusssnausazngy awnudn primer 1 13 gillanuisausn
AMLLANA9BIUTZYINT Deli Dura Idiae snviulnsiues mEgCIR0804 il alleles e 195
wag 201 Awa Ussinsnguduifianudunusdosnislungy 1éud Yszvins Calarbar,
Tanzania Wa Yangambi  ueniufianudunusnelulszrinsaoudisgs dudu Uszwans
AVROS iiievianefiusiniduiesie primer mEgCIR2215 Tiuaudduler1aiuiie 4 wau As 100,
118, 120 uag 124 laglunsiazuoudaiinsnszarefaeduniainoy wazdndrunidhifuou
aziu nsldlnnuesiutunatey nswed avannsailFsiuunnguituguosududsuls
pglsAmuidietviouaziiivesgstug i 1 - 8 asiaaev alleles wuildlwsuosegtion
3 ¢ Ao MEgCIR3428, mEQCIR3519 WAy mEGCIR0874 \isswafiagsuuniusuduiniu a31uns
571 1 - 8 I dwulunsaiifenufudsmeludssansusagiugenasioddinsmefususe
Ao primer mEgCIR0804, mEgCIR3643 LagmEgCIR3593 LLGiLfi’eJ\‘imﬂ mEgCIR3519 uay

mMEgCIR0874 laaunnves alleles TndlAvsiu Jsonadesiiniseenuuuisulasusuinued alleles

(%
a

Tl doyaanmisvanefuifiduenssil gniiulilulusunsuendwa laeiuluguuuinainy

Y Y
£%

gz alleles uitayalugUiondwatlasiinnuegenlunisiviutoya Faldimuiszuy

s

1% A ea & ¢ 8w &£ P o Y A4 A A v \ o
ﬂ’lu‘ﬂ@iﬂamEJW&JWG]LEJULE)‘U@Q‘U’]@@JU’]@JN“UU LADIBDIIUNITAUAU LLﬁlGU VﬁaLWML@M%@Ha LYY WUD

De =

Tyalq waglnswedfiiiutu viowSoufsumefiuifiBuessniteiusld venandudaideyai
TUAnwenuduiusuazaaumanvatemeiusnssuvesssrnsrduihiungud Tnensiily
Anngiwuudangy waaldi@eu Phylogenetic tree %30 dendrogram WUIIEINNTALUS
Uszansunduindfuoandu 2 ndulng) fe ndu A uaz B Fsflanuusnsrafumnatugnssy
1NN371 90% Awiiiudilungu A Usznoufeiusnssuveasering La Me F9Anmuandng
msiuﬂwmm%uﬁ’u@mam Mg IRH 618 : 158T self U T IRH618 :26T self dwwsunau B
annsoudadu 2 naudey Ao nguges C Ay D Faflamsinsdumeiugnssy 70% lungu C
Use1ns Nigeria waw Calarbar Ssnanguauiieatunieiugnssdlndiu uddiesetu vl
idesnangnihlusimunuazdnidenainauazaniuil Ae fiiles Calarbar, Aba, Ufama uaz
Benin luvszimeludiFe (Rosenguist, 1985) lungu D Usznoude 3 ndugesiifisiugnisy
sEwiangugosuanmaiuuInnin 40% lasfingu E TUszwInIngy Yangambi LeN91n Ghana
waz Nigeria  lunaudes F Usenausigdseyins AVROS, Tanzania uaz DAMI Feflmny
uAnsafun1siugnIsY 20% viereutndlndiniu nqugavinede nguges G fiuszneusie

o

Use1ns Ekona, AVROS (gnau HC129:933T self) uwagUsywns Deli Dura ﬁiﬁ%’LﬂuLLﬁwuﬁ: A
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gnineglunguiling Wuimindunnituszans Nigeria uaz AVROS LiloiAsIzikuudIangy 92

vy
[y v A

WuIgnineglu 2 nqufie ngu C AU G waz FAu G audwiu aildunaunainiugnasuves
Wouaz A iuLN
AudniusvesUszansurauiniunldduneiugdwiunauiulsyynsuliugndu

Deli Dura aiilelUAnneinuudnngusmiuUszanswe Ussrinsg Deli Dura azfinnuadne
fuusgrnslungu AVROS ainnflansosasuildun DAMI azdulunisazairsgnuammiuas fild
nMsHauFulivia Deli Dura Audusiefidimes Wiligruiusnssuiinine dosnaumiowsiis
ALLANAININUTNTIUNIN 9 Aon1sway Deli Dura iU La Me s8%asunpe Calarbar,
Nigeria, Tanzania ua¥ Ghana awifuinmsldlnsues 13 gl anwnsoduunauuanives
Uszmnsrduinduilddusumeldfun

wldlethdoyaanefuididulevuinuazdiuiu alleles voaUszung Deli Dura ATy
fuual 246 fiu Deli Dura iaunnlnsiies W alleles vunaiies sniiulnsiwes mEgCIR 0804 1w
alleles fisnefiu 2 vun Ae 195 waz 201 Awa azwuiiliannsausneuuAn1esUsEIINS
sunalsiae Felaidenlnswesyalvl dmsusenanuumnm1aveslszy1ns Deli Dura a819LRen
WUI1 primer 19 f;j a19ali polymorphic  983Usn5 Deli Dura lé’ﬁﬁqm lawn mEgCIR
0246, mEgCIR 0280, mEgCIR 0445, mEgCIR 0521, mEgCIR 2332, mEgCIR 3286, mEgCIR
3298, mEgCIR 3311, mEgCIR 3383, mEgCIR 3402, mEgCIR 3555, mEgCIR 3653, mEgCIR
3655, mEgCIR 3668, mEgCIR 3684, mEgCIR 3691, mEgCIR 3705, mEgCIR 3813 way mEgCIR
3869 vhmsAmidenuszsng Deli Dura dufunuiionun 96 #u infnwianefissididule
wu primer fiavun 19 4 IuoufiBuie vie alleles fiflnuunnsiefu 44 Loy aenndasiu
51897489 Mayer et al.(2001) 7inuin Tuuszanns Deli Dura 573w alleles Tosninundudue
71436 alleles uansfanumannvaneynaugnssufitesndt wuinillnsiwes 6 g (mECIR 0246,
MEGCIR 0445, mEgCIR 3286, mESCIR 3298, mEgCIR 3691 waz mECIR 3869) 1% alleles
ey 3 wuu drulnswedsugld alleles  fidnafudios 2 wuuwhduuazdrulnalvan
heterozygosity Aaud1 Lﬁaﬁﬂ%’agaﬁgwmméwﬂﬂ‘immzﬁuw%’mmjmLLazﬁ'] dendrogram
Tagl#lUsunsu SPSS version 14 agiiudn gruwugnssuues Deli Dura seminadsyansidwous)
ey Aglianuuandiudeuteas wazdanuuandsiuiesnieglulseins waglnsiues
fanandannsosuundsernstiduiduduniein Deli Dura onidu 2 naulviey léun nau
A (HC 133 : 1288 D self) uazngu B fiUsznausenguges C (C2120 : 184D) D (C 2120 :
184D x DAM564 : 693D) uavnauges E (C2120 : 184D x MARS59 : 113D) aenndosiuusz i
fusvonduiduilldifusuuvia Deli Dura wuindnanueninided 2391 uasdadenin
2nthdu 4 fu fiugn o aungnumans ides Deli  soundnisnauduuiduthifunguiugdie

s

YYIYFIUHUFNTTUNITU wenIINUUdnuIaudIdeunduidiugsug istinissiusiuiug

]
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v s 1

anuanduvlian3osenIeaUd (Interspecific  hybridization)sgninaurautngduiugua Deli

]

3
a v A=

Dura (Elaeis guineensis) fiu E.oleifera  Beilwugnssusuiieduiu 12 anay ¢uidelslavi

' ° A A & ' Y ] . a ) A v v
nsduuvihaeinindwesnauay 1 ateiug neld primer yawmeaiu ielhidudayalunis
° YA Y] = = = va ) ) A .
Fuuniuguazlddudiunulunisfinyudieuiisuaulnadanesiugnssudunguiug  Deli
Dura wuingnuay E.guineensis x E.oleifera ianuaaneaaaiunguiug Deli Dura (CH133 x
1288D SELF) u1nfian waglud 2555 lmhiuurauduimewazgnuanainainsivsiuliunnds
o A o & A a o v qw ° o I v o a ¢
MangfiuAueiuiy dmiuldusglovilunsduuniaryiulssiudselulagdnianeiiun
DNA vesUsevnsunauingiu £.guineensis x E.olejfera 91u3u 150 fog1iug waguUrduundiv
AuLie (E.oleifera) 913U 32 fMog1aiiug 590 182 fpgaiug s1eveiusuanslunisnanuan
4 lngldlnswesifiniudn 32 ¢ wazditoyanlaluiaTgikam AU INNaIenenugns sy
LAZAINITOLENANLANAIYIUTZYINTUNENLETY WULOURALOWENTR alleles NTANUANAI
fiu 175 alleles Wothdayanunlyinsieidangulanenisvin dendrogram WUTIEIMITALUS
Usgrnseondu 2 ngu e

- ngu A wenidu 2 nguges A1, A2 laeil Al Eoleifera Wuguvisiumsnianun wag A2
Lﬁuﬁuiqﬂmamwdwa%% (Interspecific hybridization)

- nau B wonilu 2 nquges B1, B2 WuiuggnuansenineaUid lnefiusasnay
UUBNANUIUTNTITY VosWowNugLazLraNueg1waudn Jeyamailasdulssleviunn
Tunsduuniugurdauinduduiaselulueuan

¥ d' a s o a (3 Y
[ msfumiassmuneluanaaivdiioduunaiinvosrduningu

NNITAfAALBULLUDIUIANTNTUIaNTTAAD 951 AANWDTT WALWLLETT 31UIY 10

U

a

] o ¢ Y ' o ¢ Y o ° aaa aa ¢ P =
nay Wug 59U 129 Megeiug uaihluiuisendigens wWevensduluvasanaasiveddy
MADS - box lagldlwswesiudiueysnd (Conserved region) wuinnnsieeslinananiia
Iz ] ] A o a aa & ' o v a a ¢ &
91359 ANEIIIUAR 537 duua elinandnvesiidensilugiudrduiandlelnans
#0991ANI9 Av 19 Forward primer  WazReverse primer watnalauinsiageududuniny
gnAesvesay  dandlelne Anduirdrduiiedlelnangnaesd luinisiseuiiguiu
11nN11 2 @18 (Multiple  sequence alignment) WU31 USLI838U MADS — box  HfuAuse
TUdvsarmunuanitimalalnaasundadld 5 wie As dardlelng Auuwden 220, 256 , 272,
279 wag 308 Fawsagduwamardanunsavsdstinvesiauinduluusngula fsil A
Launisiianalelnai 220 (SNPTan) Urauunsiu Deli Dura waswiings1ves Tanzania
fimalelnaldu C vueivdandwasves Tanzania ddedlelnamdu G dwsuviamiuesives
. 13 [ A o 1 dyd N a I X7
Tanzania Nty heterozygous NiunisiiAeiitinalalnansaesiuy
2. iunsilinalelnaf 256 (SNPDA) wu31 93184 Deli Dura taz Dami T DAMI,

Dami T DAMI Pisifera Wag Dami T DAMI Tenera itandalalnaidu C, G, wag C/G auaisu
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3. funisianalelndd 272 (SNPENGC) wui 75104 Deli Dura , Ekona , Nigeria ,
Ghana way Calarbar ffandlelvdidu T wiloutu uarfifioswasundunszgamaniosd 4
analelnidu C fady wwes Faduheterozygous vesdumaniandiu T/C

4. gumisiiandlelngdi 279 (SNPTaYa) ﬁ@ﬂ‘ﬁ’ A51U84Deli Dura Tanzania WagYangambi
sxiithedlelndilu A warezdowdu T WoluRdwes axdu wiwesves Tanzania uaz
Yangambi 2giista 2 Tanalelns Ao AT

1 (% s

5aunisihirdlelndgavinefinu Ao 308 (SNPLaAv) Lusumisaiiud finguitug Deli

9 9
[

Dura U1duwing31703 La Me warAVROS 1Hu C uaridlesvasnguinaniidu A azdu miue
swesnguildadu /A dumisluaeiieddnuedalagfifuuysitnalolns 2 uwuu Tusumis
{Fienfuazgnunudisng IUB codes 1130 IUPAC anotation Tnedl (/G azgaunuiisnesnus S
(strong), A/C %gmmuﬁéﬁa M (aMino), A/T %Qmmuﬁé’w W (weak) way C/T %Qmmuﬁ
A2y Y (pYrimidine) (IUPAC-IUB, 1970) Mswasuulasinedlelndi 5 fuvladanandnadu 1a
¥msasadeuiudusiannsmvesaneianalelng (electropherogram) #ildainmiseudndiu
fiugNITNVRIMBUDNA Sequencing) llansteyarumisaiudildlunsnsaviafiugirdy
‘1313‘]"14‘17]% 10 ﬂfcjuﬁuﬁ 1o Deli Dura, Dami T, Ekona, Ghana, La Me, Nigeria, Tanzania,
Yangambi, AVROS uag Calabar wfinveua (Fruit Type) wagsiwiudiegrsiitilusiudisdu

LY

#ugN33u  Rajinder Singh et al.(2013) las1ee1uin wunsiasuudasiaedlolng (SNP) 2
AU dunuansniduves Deli Dura, AVROS wa Tanzania @@nnasdniusiiwiia SNPTaYa
yeansAnwASIl uamnaAstunssinsAnwaded linwunisidsundasanalelndaes AVROS
Tughuvdsd] ndunulusumis SNPLaay — dwiduaduddumisiiaesanssnuatiuiinulungs
fiug Nigeria Fadanndoafiuiumia SNPENGC Fennnismaaesinuindundsi wenaniinng
Wasuulasiaalelns (SNP) was Nigeria wé SsmunisiAsuulaswesinndlelnd ngu Ekona
Ghana way Calabar #ag

allsonwavesniserudduinnalelng druvesdiu MADS-box A%l wushuvisdanale
v Afinswasunlanfindiudn 3 uwis fadusisanundausniie SNPTan SNPDA way SNPLaAv
yan9 Nty Rajinder Singh et al.(2013) "Léfﬂa'nﬁamawaLﬁ'mﬁmwﬂﬂﬁLUﬁﬂuLLanmaamﬁqﬁaﬂﬁ
Tolns Tudruvesduiidmuanisadrelusaudu vilmanniswdsundaswesnsaezdly a0
Leucine 1Ju proline Wag lysine Ju asparagines #luu3iias Conserved DNA binding &g
dimerization domain ¥898u MADS-box kaganinnsaazdlualluiluaiunsaazdudanuluseiu
v ioatrsnzan (Shell) vosUrdutiu Sewiliuaviafdwlosludngan

nMsneasnsaizldindduiinalelng lutiafinsranunsidsundamesindlelns

(%
o

nenatUaswdudidulusiiu (Protein sequence) lagldlusunsy ExPASy wuansuvisadiud
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1% '
o w A

IawnusNin1sasunlasinmdlalnneee codon Tuushiad MADS-box Suvaaulduindud

£%
v A

WU 5 wiis vAensiasunseesdlunndumis dawanslunng 7 detife

(OAG = Q (Glutamine) (G)AG = E (Glutamic acid)
(OGC = R (Argimine) (G)GC = G (Glycine)
C(MG = L (Leucine) C(Q)G = P (Proline)
AA(A)= K (Lysine) AA(T) = N (Asparagines)
G(OT = A (Alanine) G(A)T = D (Aspartic acid)

nsdsundasveansaesdlumand iiatuluuinanfieafuiignsissulag Rajinder
Singh et al.(2013) Fsansaiezildin nsnezdlumiiasuuasiagluuiinm Conserved
DNA binding a¢ dimerization domain 2838 MADS-box n1siUasuulavatlassadiansnesd
Ty llusfuiAntuduldanasavieldmuund shldnnsaiienzan (Shell) vasurduthiiy

WanuRaund \Wunalinaurduiiusiiniawesilidingan (Rajinder Singh et al., 2013)

I nmennviesziuensiavesidutinu Tag Real Time PCR

3.1 panwuulnsiwesuazinsudmiunsiaalivd sonuuulnsiweiuasinsudmsy
fuvisaiudfinuusaziuvis Ineldlusunsy TagMan Probe and primer chemistry and
design @wuihndlelndvesinsmoiuazingy TsAnaandnedvigeaisawud VIC AU FAM ves
#4 4 fumis Ao SNPDA , SNPENGC , SNPTaYa waw SNPLaAv dwi¥u SNPTan  nsaafiud
vosUduindungu Tanzania llévinniseonuutinsunaslnsmeslinszannnsaldlnswosuay
Twsues SNPTaYa leiwufu dsamil 8 ilunsuansddiuiadlelndvedlnsiues Tnsu uaznns
Anaannavigooisaiwust 3 VIC uay FAM 1madu 5 vadlngy v 2 a1e dmsulans 3° vadlngy
finsne Quencher Faazifudinmunulillid VIC wag FAM Snisuansoenddsinegiuansin
U yefieneiidedl Miner groove binder (MGB) titetaelifanalnsuinizifu DNA helix 1547
Wy

32 mmaueneiniduiiuresguideiiduituasug ot

NaN1INTIAATIEiTTnve s duatafiduieliudy Sruau 129 fegiug insiu
UseiAusuagiinsfigrinsuidrinduindiniitueielate defusuanuldldvesinses
wazlnsuiieenuuuld wan15n39931A514a70 Allelic Discrimination Tdeyaviinvesiugiiy
p31 RAeT uay et gndeanitus ilunanisnmalinsiesiunduihdiues Tanzania
ez La Me lagldlnsiesuaslnsu SNPTaYa (A/T) uae SNPLaAv (C/A) mud1duU1dun
amnswunisnsauduthdfunguiug AVROS Tagld SNP LaAv (C/A) usiiloaedldlnsiues
waglnsyu SNPDa (C/G) 11AsaaUszengiia 2 NAUAINAITIAU  FLNUNIINTEALVBY allele Tu

Allele Discrimination plot nszdanszangldanuisasiunald fanmil 9 Tu Amplification plot
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aiuinAvseaisasud VIC fu FAM agtuliifiuluseudl 24-26 veaados Real Time PCR Lile
yhmsalaevinaly Discrimination plot Alaiignéios
33 manusneinvesudinhiuontu
uamsldlnswoiuarlnsuiioonuuuuasdaunsizitu snnsaunduvesuisnionty o
Ugnlifisnnevuende dwiaunusid wudt aunsoasiaviinvesiusiduintuyosuisy
Tnawfu tuest $1dn v3Engiandy difuunda $1dn wasuivnindulrdy $1uru 60
fhegne urlinmuesiavan LLGiﬂ'l'iLﬁU@f’Ja&hm%ﬂﬁwuﬂ’léma’lﬁlﬁuﬁ: Compact 84UTEN

(% 4 o 1

915 WOUR A LNuRsIALY fedslumeiiuseiRnus F9sdaaindnagreundnwuiuiusaly

]
[

IV. Han1siemLIIsN1seTriavesl duinulisias 1ty

' v '
1 S a o (%

wavnnsinvarsluilusudvasuvuin 1.5¢0.5 wufiuns ldgafifidnndu 300
lalasans udalidougelutrduhifunnnsuengdiinduiiferseu udagmiiil 2 lulasansld
lunaen 1.5 fladdns 7l Dilution buffer og 18lalasans naslidrfuudnilutumiswe
A 12,000 souseundt iunan 5 wiit diladuuuiiifBuenaney arursaiiluii PCR
wuhmsataidwennludiidasmnuasaiiunn dneseniihladuuuiadaldluasa
Aipsedt vilaveshdulngldlnswesiulnsuioonuuuliuuedes Real time PCRUTINGILAIT
NanAnvesidonsias ufazdudos Real time PCR &t 50 soundafionu faifu Sudiduediadn
I¥agamandrinedu 1 lalasans 1Uvi Nested PCR Ao Tagldlnsiwesiidudiuoysnyds

v 6 1 [

annsnazveeduludiuiidesnmsiinseildnniug fou S1uau 25, 30, 35 uay 40 SeU
Mnuderwandavesiides 500 wih Suhluasiviesed siavesrdinisiulaeldlnswes
waglnsuiioonuuuld dmdunsivadud Usingin msvia Nested PCR 35 ffu 40 50U AT1aWU
nandn fge1isunnluseud 14-18 wiidleTiasevinalu Allelic Discrimination plot wuiiua
mMslAzinszdanszate ldamnsnasunald udn1sin Nested PCR 30 s0u Tnadfianlsl

[

uansanmslifiueiiatnainds CTAB  msiauisnisnsaadvin Vg f el dagan
TSN
V msimuisansaivdiiousnviavesiduintudeeies PCR ily
nmssenuuulnswesdmiunsvaiudis 4 wis e uunedavesrduthiiu evh

n1snaaeuaultlavedlnsiwesnuitausansiaailudles 3 drumis lngldguedlnsiues
soluil
SNPDA Tdlnswes 2 ¢ Ae

Mut218-D-F1 57 CGGCAGGTCACTTTCTGCAAGC 3’

Mut218-D-R1 5" GCTTGGCCATAGAACAAATGAAGC 3’

Mut218-P-F1 5" CGGCAGGTCACTTTCTGCAAGG 3’

Mut218-P-R 5" TTTGGATCAGGGATAAAAGGGAAGC 3’
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Inswesdusnludunisilvinandnvosi@orsvuin 200 diva dulrauuidu Dami T

s 1al

DAMI %fingsiuazmiuest linaduiidmest dwsulnswesaniasddnsia Dami T DAMI
wlosn v e Winandsiigensuun 276 Awa usililalinadugs
SNP ENGC ldlwsiues 2 @ fg

Mut234-D-F2 5’GCAAACGCCGAAATGGACTACT 3’

Mut234-D-R2 5’GGCCATAGAACAAATGAAGCCATA 3’

Mut234-P-F2 5’GCAAACGCCGAAATGGACTACC 3’

Mut234-P-R 5" TTTGGATCAGGGATAAAAGGGAAGC 3’

advdiumisilnnseddusn Wuandnfidorfoun 179 guua fuurduningiu Ekona

a

Ghana Calabar wag Nigeria Muvia a5 fu wues Wlinatuidwes waglunemsaiudig

Y

s

Iwswesgfiaedlivuinvessananiitens 261 giua fu fdmesn was wiues lumszgatiiedty
fulnsiesausn
SNP TAYA Tdlnsiies 2 ¢ Ao

Mut106-D-F3 5" GCCGAAATGGACTGCTGAAGTAA 3’

Mut106-D-R1 5" GCTTGGCCATAGAACAAATGAAGC 3’

Mut106-P-F1 5" GCCGAAATGGACTGCTGAAGGAT 3’

Mut106P-P-R 5" TTTGGATCAGGGATAAAAGGGAAGC 3’

Tnefilnameds 2 4 § dmsuaraivdvesiduthiiu Tanzania U Yangambi lneil
Iwsiedgusnlvinananfidensuunn 172 dua AU 931 uaz e was nswoseiiaeslinanan
fFensiu Ndwes1 AU e vun 264 dwa dmsuativdludiumis SNPLaAv n1508nuuy
Inswediiionsaviavesduihiiulaelifgor i ludilddSadesinimeaeutsuaniiens

o aa s & a a
mwszjmﬁmaaaﬂLLUUIWiLuai@fLmmemmalﬂ
a'gﬂwamﬁf{'fﬂ uazdaauauus (Conclusion and Suggestion)

nsieiRgailaenduidugnuanlaannisiantualad lnemsinisidesdnng

! (3 961 LY 14 IS A ! v o Y a v ¥ A a
EJEJUUW@QJUWZJUQﬂNﬁSJGUWNﬂ‘U“Uﬁ WU mmammuﬂmﬂ@Lmaaavl,mummifgjm MS  7Led

a o 1 a

picloram AududY 1.5 2.0 wag 2.5 Hadnsusedng uaadaiumtniadeasan 0.46 0.44 uaz

0.42 n¥U AuAIRU wAadanlaannsnzasernnzaauituldulun simunduduusledda

a o Ia

LARAGIFAUUDIMITANT MS ffin 2,4-D Pty 0.1 SadnSusedns was dicamba Ay
Wty 1.0 faansuredns Andu 35.0 wag 26.0 Wosidud aud1eu wasiinswmundulounfn
Wuusleuwanse1ms MS wiu dicamba At 1.0 fadnsuseding Andu 15.78 Wesidue
waglAy 2,4-D ANt 0.1 Jaansusiedns Andu 11.76 wWosidud %aﬁgmwuﬁwmmi 3

szey fie gUnau UMIle uagseezainen uwagleunAnduuslednmsimuiluomsgns MS iy
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[

NAA anadiudiu 5.0 fiadn3usedns Tasanunsawanudusenfifidnwaursndunszqn 1-2 ven
wiliigneniuazliusngn1sasyuedsn

N13AN®INTSLIAA somatic embryogenesis 1ag organogenesis Tutduhgdufidmes
Tnensihfnazdou wazdonendeuiauie wmzides Fennsadnilidaunadals luoms
MS 7l dicamba lnefnnzeouiaunadalissning 62.4 - 69.6 wWoddud Wodsauuormsd
Wil dicamba 5 -10 MM w1y 4 feu wazdenendousadoifiauaadala 16.0 - 18.4 wWosidud
VWS MS i dicamba 10 -15 UM Wledissuiu 10 Weu uay uradaiiAntuaindau

A9 @runsadNiudIIalauuemIs MS NanAultuduves dicamba as weaaanilie

nfnnzeauiuUsInald 6.9-7.0 wihluian 6 Weu Weld dicamba 2-4 UM d@runpadaain

v

Fopanoeu inUunald 3.8 winlleld dicamba 2 UM uazddnsinisiia embryogenic callus
gegn iU 30.2 % INUARGATIAAIIN ANNYBOUUUBINIST Y3 + NAA 10 UM + abscisic acid
2 UM 599831179 10.5 % NLARRaTIINAINYonaNgauuue1syliafediu ey somatic

embryo @unsaimundududouuuims MS Alifiuasnszdunisasyfiuln  diu dugeu

Unduidiuanunsatnilitinsinluems MS A paclobutrazol 20-40 UM

N13ANYINATDIA1IATUANNITITYLAULANGNEDNTUADNITTNUINSIRALAZN TR

wAadaU1dutTuTINIY 3 g wud @1smuaNn1sasaAule Picloram @1unsadniinisiie

'
Yal a

wAaAALAANI1 2,4-D Uag Dicamba lneiugasnugisnd 1 inueadalaan Picloram szAumIy

o I a v 6

Wudu 1.5 Jadnsusiedns Wugasiugsond 2 Asvduanuduty 2.5 Tadnsudedng uaziuda

9

5193518 3 Tszduanududu 1 Jadniudedns dmsunmsimundu embyogenic callus

vasUraudulaensidansauaunissyaulangueendy  aasld 2,40 gty 0.1
fadnSumedns arunsadnidinisiianisimuiveswaadaurdudrdulimiindy embryogenic
callus Nildnwaugidu friable callus Na1u1sawmuraellla lnon1sasgLAvlnves
embryogenic callus Lafaiu1 somatic callus U1duiniu a1unsainlaaiian sideauy
9IMN5ENT MS F3uU N1siFin NAA 15 lulasluans uagtdunadu 0.5 nFusedns agvilviinng
IS ! a 14 ! (% v (3 g LY ! A

gavasdingantaransafinmnld dunsuvanindulrduiduneunisugnlulsaseu lag
nsanszevIaINIskaslafesuutunsideleitoliiinadednsnissentiniieuneanign

[

TulsuSou Yadendrdyueanisuidueenignientsmuaunisaien wazdanfildugniluds

o

dfgy
n1sfnwiaIemueluanalun1siATIEiAUYAINNAENIRUTNTTULAZATIAADU
Unadnindiugnuanyiamiuest  wulladeya primer Mnnzauiun1sduunuazAnwiniig
o [ 13 5w devoa v ! ¥ 1 o !
vainnatgniaiugnssuvesiugurdudiunldiudurieuazauud 3119 13 uag 19 4

o @ VY a fal @ d’lj 9] ¢ %; LY 1 ¥ 1 1 .
ANAINU LLE‘]%VLWU@MUE}@WEJWJJWGILGULE]‘UENL%@WUQH??NUW@NUWNU 10 ﬂfjlle@LLﬂ nay Deli Dura,
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AVROS, Yangambi, Nigeria, Calarbar, Ghana, Ekona, DAMI uag La Me saudsUaNUNTY

anNWENI¥INg E.guineensis iU E. oleifera laald microsatellite primer sauvislansiuinuiau

Y
1% '

Wdfungd La Me TMugnIsufis1eaInnguduauinan tagaunsald Primer nguiionainy
wANANIsEnINUsEnTUIANniug Iy s Tl 1-8 wazaTvdeudunTEauiUauuliuae
a1u15aduundavesunduuniuiilugs Admeswazinues luiuglaeldmaianig

A329daUaANUANULATDY Real Time PCR waztAIad PCR 11l
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Abstract

The Comparison of Suratthani oil palm in 4 Southern areas; Krabi Oil Palm

Research Center (furrow and flat), Narathiwat Agricultural Research and Development
Center and Rueso agricultural research and development center can summarize the
result as follow. The growths of Suratthani 1-6 in these 4 areas have no difference for
leaf area at the 17th frond, petiole cross section depends on each area. Every area
demonstrates in the same way that Suratthani 6 has the biggest petiole cross section.
A five to ten year old Suratthani 1- 6 has an average production more than 3.50 metric
ton per rai per year (strategy for oil palm from Ministry of Agriculture and Cooperatives).
In the South of Thailand, Suratthani 1 gives the best quantity , next is Suratthani 2, both
provide crops around 3.50 metric ton per rai per year, according to Krabi Oil Palm
Research Center’s and Narathiwat Agricultural Research and Development Center’s
result.

The Comparison of Suratthani oil palm hybrids in the Central of Thailand at Dong
Gane Luang, Chainat Field Crop Research Center, Wat Sing, Chainat, is planned to use
RCB with 6 treatments; Suratthani 1, 2, 3, 4, 5, 6, which planted on November, 2005 show
that all of Suratthani hybrids have no different growth. There is 106.9-253.6 leaflets per
frond , then lifted up 25.6-37.8 leaflets per frond. An average length of leaf is 305.1-462.0
cm. An average area of leaf is 5.9-7.0 sg-cm. An average petiole cross section is 19.6-31.7
sg-cm. Suratthani 3 has the biggest petiole cross section area; it is 37.9 sg-cm, differs
from Suratthani 5 and 1, with 23.3 and 26.8 sg-cm. Sex ratio shows that the highest
height of Suratthani 4 is 69.4% and the lowest height of Suratthani 6 is 46.3%. For yields,
Suratthani 2 and 3 give 9.0 and 9.1 bunches per palm, 77.3 and 77.0 bunches per palm
per year, average highest bunch weight is 8.7 and 8.8 kg per bunch, 1,761 and 1,756 kg
per palm and there are no statistical difference.

The comparison of Suratthani oil palm hybrids in the West area of Thailand at

Chanthaburi Horticultural Research Center, using 6 hybrids of Tenera; Suratthani 1-6
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which planted on December, 2006. The results are an average sex ratio in 8 years is
between 47.5-66.1%, the highest female flower of Suratthani 2 is 66.1%. Crop
production in the last 7 years (March 2009 — December 2015) shows that Suratthani 1
gives the best average annual production (4,109.3 kg per rai per year), the second is
Suratthani 2, 4, 5, 3 and 6 with 3,873.7 3,596.6, 3,482.8, 3,462.2 and 3,399.7 kg per rai per
year. From the number of annual production shown above, Suratthani 1 and 2 tend to
be the best option for the center area, due to the great number of crop, sex ratio which
can relate to the tendency of the crop in the next years. However, the huge number of
crop depends on field arrangement and water in dry season.

The Comparison of ten year Suratthani oil palm in 4 areas in the Northeastern of
Thailand at Nong Khai Agricultural Research and Development Center , Ubon Ratchathani
Field Crops Research Center, Kalasin Agricultural Research and Development Center and
Sri sa ket Horticultural Research use RCB with 6 treatments. All of the areas indicate that
the unsuitable weather is when the rainfall is lower than 2000 mm per year (except
Nong Khai Agricultural Research and Development Center that the rainfall is higher than
200 mm per year) and the monthly rainfall is lower than 100 mm per month. Every area
has nutrition in the soil lower than standard, petiole cross section of the entire
Suratthani hybrids are different up to each area, but they are still in the same trend;
Suratthani Oil Palm 6 and 3 have the highest petiole cross section in all 4 areas, and
Suratthani 1, 2, 4, 5 have the slightly different cross section. The leaf area of seventeenth
frond in each area has no statistical difference, the leaf area of 17th frond from Nong
Khai Agricultural Research and Development Center and Ubon Ratchathani Field Crops
Research Center are closer than Kalasin Agricultural Research and Development Center
and Sri sa ket Horticultural Research. For an average annual yield, five to ten years
Suratthani 5 at Agricultural Research and Development Center in Nong Khai gives the
highest yield, next are Suratthani 1, 2, 3, 4 and 6. At Ubon Ratchathani Field Crops
Research Center, Suratthani 2 has the highest yield , next are Suratthani 1, 5, 3, 6 and 4.
At Kalasin Agricultural Research and Development Center, Suratthani 1 has the highest
yield, next are Suratthani 5, 6, 2, 3 and 4. At Sri sa ket Horticultural Research Center,
Suratthani 3 has the highest yield, next are Suratthani 2, 1, 5, 6 and 3. Suratthani 1, 2, 5
from Nong Khai Agricultural Research and Development Center, Ubon Ratchathani Field

Crops Research and Kalasin Agricultural Research and Development Center provide crops
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more than 3.50 metric ton per rai per year. But at Sri sa ket Horticultural Research
Center, all 6 genes provide crops lower than 3.50 metric ton per rai per year.

The comparison of Suratthani Oil Palm in the North areas of Thailand, there are
Chiang Mai Royal Agricultural Research Center shows that the growth of Suratthani 2,
Ekona x Bamenda and Ekona x Tanzania are lower than flat area. At Phichit Agricultural
Research and Development Center use RCB in 3 treatments; there are Suratthani 1, 2 and
3 has the normal growth rate for both of petiole cross section and the leaf area at 17th
frond . For an average annual production of Suratthani hybrids from both areas are lower

than 3.50 metric ton per rai per year.
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