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Hybrid Oil Palm Variety “Surat Thani 9”
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ABSTRACT

The goal of oil palm breeding program of Department of Agriculture corresponds
to the oil palm and palm oil reform strategy The oil palm breeding program was carried
out by using modified reciprocal recurrent selection. The progeny test is an important
step in studying the combining ability of the parents. The objective of this study was to
select an oil palm variety producing high fresh fruit bunch and oil yield. Five progeny
crosses were grown using Surat Thani 3 as standard cross at the Suratthani Oil Palm
Research Center in 2001-2017. The results showed that Surat Thani 9 hybrid or cross 17
derived from maternal 68/374D of Deli Dura crossed with the parental 125/154T of
AVROS provided fresh fruit bunch (3-10 years old) 3,773 kg/rai/year or 165.5 kg/palm/year
which was higher than Surat Thani 3 by 31.4%. Bunch number was 13.5 bunch/palm.
The Bunch weight was 12.8 kg/bunch. Fresh mesocarp/fruit, shell/fruit, kernel/fruit and
oil/bunch were 86.0 7.5 6.6 and 25.5%, respectively. The cross 303 has been determined
as recommended variety of Department of Agriculture named Surat Thani 9 in 2018. The
Utilization as germinated seeds or seedling, from 2018-2022, was 430,234 seedling/
germinated seeds related to 55 million baht of income and 14,341 rai of plantation area,
which resulted in an increase of yield by 13,696 ton (33.9%) and an increase of income
of farmers by 55 million baht/year. Surat Thani 9 has been continuously produced.
Overall, the outcome of oil palm breeding research benefits the academic progress,
increase income and reduce production cost of farmer, and reduce imported seeds.

Key words : oil palm, breeding, AVROS
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Year

2001

2002-2003

2004-2005

2005

2006-2007

2008-2015

2016-2017

2018

Dura population and Tenera/pisifera population selection

Dura population line 68
(DAM564: 693D self)
line 68/374D (Deli Dura)

Tenera/Pisifera population line 125
(DAM588: 368T x HC129: 1009P)
line 125/154T (AVROS)

4

Progeny test /Dura and pisifera parental palms preparation

68/374D (Dura mother palm) X 125/154T (Tenera male parent)

Dura self and tenera self to produce dura and pisifera parental palms

4

- Germinated seeds/hybrid seedlings/ female and male

parent seedlings

4

- Planting the D x T hybrids (5 hybrids) (Standard cross; Suratthani 3 hybrid)
- Planting the mother palms from dura self and male parental palms

from tenera self (2004-2006)

4

Agronomic traits recordation

4

Agronomic traits evaluation

Yield/yield components/bunch components

4

Results analysis/elite hybrid selection/ Individual selection of

dura mother palms and pisifera male parental palms

4

Recommended Hybrid Oil Palm Variety
“Surat Thani 9”

Location
Suratthani Oil
Palm Research

Center

Suratthani Oil
Palm Research

Center

Suratthani Oil Palm

Research Center

Suratthani Oil Palm

Research Center

Suratthani Oil Palm

Research Center

Suratthani Oil Palm

Research Center

Suratthani Oil Palm

Research Center

Department of

Agriculture

Figure 1 Oil palm breeding program : Surat Thani 9 varietal

1. MIfnEanNuSLATNaNUS

AnLAaNa1EUTWIINUTEYINTAT (Dura population) kagangiugneaainusyyns

W51/ NdLWe91 (Tenera/Pisifera population) NANTUININRANNITAALADNIINUTZVINTVOS

wiaganeug antuAndonsuiugneaLazauiugel aunidadenladanvasfinukasdnuas

Usgdniuglutenans Thailand Oil Palm Breeding Program (Escobar and Blaak, 1990) way
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wAnsnaeEdRfunANaLLaziugUSsuiey TnelAnady 643.3 wudluns 13.1 91519493
WAz 47.7 ANSIIURAIATINNEIAU dmTunuganudn 831903578 9 danugeiulndifisiu

TugiUSeuiey 191910 TllAaugs 330.0 lwufwns (Table 1)

Table 1 Growth and its components of oil palm crosses and their standard crosses

recorded in 2015 at Suratthani Oil Palm Research Center.

Frond Frond Leaf  Petiole cross
Cross Height
Type production length area section
/variety (cm)
(frond/palm/year)  (cm) (m?) (cm?)
303 (ST9) Deli x AVROS 38.6 a 643.3 a 13.1 a 43.7 a 330.0 a
307 Deli-Composite x AVROS 39.1a 6033 b 115b 38.6 bc  309.0 a
309 Deli-Composite x La Me-AVROS 39.3 a 545.4d 10.7 c 36.4cd 267.1Db
313 Deli-Composite x AVROS 38.7 a 526.6 d 9.3d 28.7 e 2273 ¢
S Kazamba x La Me 34.6 b 5863 bc 104 c 34.2d 2813 b
ST3 Deli x DAMI 40.0 a 571.2 c 10.2 c 399 b 330.2 a
CV. (%) 3.2 2.8 4.4 5.6 4.9

Note: Means within the same column with the same letter are not significantly different at p= 0.05 from Duncan's Multiple Range test DMRT).
Source: Modified from Wongsri et al. (2016)
1.2 HANAANZANYEALAZRIAUTZNIUNANAR
nswiguiguaranUudduNefniuganuay wuldl gray 303 ¥3easiugssil 9
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' v ¢ a s = 9 v a q' a Y |
NNANFNLAZEINITNUGLUTBUNBUE 31190 357U 3 Felinananzansanaty 2,872 Alanduselise
U Al 31.4 Wesldud (Table 2 uag Figure 2) uazdliinananveaIeanaIniunminIngg Iy
YDINIAAGRBNGNHAUNILDTIVBINTUIYINTINYAT (3.4 Ausialidal) (Kushairi and Rajanaidu,
2000; Ooi, 1986) Ingluriseny 3-10 U euau 303 w3eas1ug5571 9 Winandanzaigan 32.9
134.5 140.0 157.8 234.0 320.5 191.9 waz 112.1 Alansusiarunal 3o 0.8 3.1 3.2 3.6 5.3 7.3
0.4 uay 2.6 funelsned sy (Table 3) waglutrsiduundmihduas advladun (6-10 U
Winandnady 3,773 Alansuselssied) uenanllgsugistil 9 Galvinandngenimnanauuas
WugIsuiisunUegeainiaue (03391 agany, 2559) Lansdiinnnuaunsalunsusudiilan
Roan nkIngeNNuUTUTIU WesnUgnvedeulagendeuidy UNTHTwas1IuINIINNTT 3
= = [ PN 1 J a 3 no’ % c’l’ 3 a 14 1 o
weu Feduannildmiungaunanisndnunduuidu uenantl ssrusenaUNanan Laka 1Y
nragsefukasmMNEag YRty s 9 aandtiugitsuieustwaliaue Ineddiuau
o LY A v ¢ = s =~ 8 Yo
nraelade 13.5 nearudenusiel geniiugiSeuiisugnuaasnugiond 3 Fedrinuungany
WAy 11.0 nganeranunel (Table 2 uay 3) S1unganswaenuanatsiuluuaazd Wunis

MOUALDIVBIT LTSN NLING DY TuyaeT W.A.2555-2558 Unauundiuwisifsseiuuinnii 4
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Wouvanatas (Table 3) Fsdswarenandnrduihifilunntisemsiandusmeenimzans
msnsenunddlur i vunmanendwalidononinadeanas 86 wWesidud wansevuiionunde
JIUNTAIEaNasNINNIT 91 Wesidus wasnandnanas 88.46 Wosidun (Gawankar et al,,
2003) uaﬂmﬂﬁjﬁuﬂumamﬂmqsuaamémﬁ']ﬁu LiaﬂwémﬁﬂﬁumqLﬁuﬁuasﬁﬁwuauwzawaﬁaaaq
uivupnzaneiiivinaniu dmsuimiionzans wui gaugisd o Whindamzaneads
12.8 Alansusienzane (Table 2 waz 3)

Table 2 Fresh fruit bunch and yield components of oil palm crosses and their standard

cross recorded in 2008-2015 at Suratthani Oil Palm Research Center.

Bunch Fresh fruit Average Fresh fruit
Cross
Type number bunch bunch weight bunch
/variety
(no. palm/year) (kg/palm/year)  (kg/bunch)  (kg/rai/year)
303 (ST9) Deli x AVROS 13.5b 165.5 a 12.8 ab 3,773 a
307 Deli-Composite x AVROS 11.0 b 129.9 bc 12.6 ab 2,961 bc
309 Deli-Composite x La Me-AVROS 8.6 C 107.9 c 135 a 2,460 c
313 Deli-Composite x AVROS 9.6 c 95.4 c 98 c 2,176 c
S Kazamba x La Me 17.4 a 155.7 a 10.0 c 3,551 a
ST3 Deli x DAMI 11.6 c 126.0 b 115b 2,872 b
CV. (%) 8.6 9.3 5.4 9.3

Note: Means within the same column with the same letter are not significantly different at p= 0.05 from Duncan's Multiple Range test DMRT).

Source: Modified from Wongsri et al. (2016)

gInTuazane (2564) lavinsAnwinavesgumgiuasUSunaniudenandnuidy
961 LY v 6 s ) v Y s = J 1 Ay I3 go’ o
ndiugnuaniugasugssnd 7 8 way 9 lufwdagsug sl wudn ludisiduurauindiu
WIAULAANT (218 6-16 ) Wugasugiondl 9 linandslndifesiuiiugaseg sl 7 lagli
HaKAavzanganlady 4,593 uay 4,617 Alansusialsralamudiu aandiiuggsiugssidl 8 7
linandanvatvaniade 4,241 Alansuselidel Milinandnurauunduis 3 Wug Juwildy
anaIRAIAT A, 2557-2564 (@1811nN31 10 U) 1esanlasuransenuananisiialas lng
USunaulu n13nseanefvesly wavanududuinsiaieseUiwuilduanadsaust w.e. 2555
wagluseuliitrusounurauinduvindiudu (A IWR dA1geuazviniineies 3-6 iiau)
Javhlirduundiung 3 Wudlianunsouansdnaninnislinands lidun nandaveateaniade
lundaziiou (AwinaInALRfgNaranTIEwauazauuINnd1 10 U) wudr mslinandnves
Undniiuusdaziugiianuuwanseiu Tugrsutivieuunsiaufmgeaianunuin as1egisnil 9
IANANENAINIEI1 5571 7 wae 8 INUUKAKEASHanaazuTWNASTlusUa1eTisiou

a Y N = ¢ 8w & v & oA v a |

neAINIeukazsuIAL Weiarsuluseuluraudndunts 3 ug SYelvinandnas 2 97
Prusnipuwsuaudugnraus 3 Wuglvinandangaieanauane 511.4 405.5 uag

556.5 Alansusalsnaounudiu Tugrnaesiugasnugsonll 7 wae 8 lunandngsluiiou
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Table 3 Annual fresh fruit bunch yield, bunch number, average bunch weight of cross 303
and its standard cross (ST3) monthly rainfall and irrigation water requirement (IWR)

at Suratthani Oil Palm Research Center.

year

Cross/ 2008 2009 2010 2011 2012 2013 2014 2015
variety (3year) (dyear) (5year) (6year) (7year) (8year) (9year) (10year) Average

rainfall and irrigation water requiredment (IWR)
Rainfall 2,639 1,202 2,318 3,369 1,695 998 1,053 1,584
IWR 289.9 402.9 429.2 155.8 460.6 385.6 526.7 415.1

Fresh fruit bunch (kg/palm/year)

303 329 a 1345a 1400a 1578a 2340a 3205a 1919a 1121a 1655a
ST3 210b 1073b 832b 1212b 1904b 2472b 1556b 820b 1260b
CV. (%) 18.9 15.8 155 79 12.9 12.7 8.4 15.7 9.3

Bunch number (no./palm/year)

303 13a 19.5 144 a 123 a 11.7 188 a 142 a 6.0a 135
ST3 71b 20.9 9.1b 10.3 b 12.1 166b 125b 45b 11.6
CV. (%) 14.0 134 154 12.1 11.1 14.1 9.7 13.9

Average bunch weight (kg/bunch)

303 2.8 7.1a 9.9 13.0 a 204 a 173 a 138 a 18.4 12.8
ST3 2.8 52b 9.6 118 b 158 b 150b 127b 19.0 11.5
CV. (%) 12.6 10.3 11.0 8.1 6.3 5.8 6.9 75

Note: Means within the same column with the same letter are not significantly different at p= 0.05 from Duncan's
Multiple Range Test (DMRT).
Source: Modified from Wongsri et al. (2016)

Suratthani meteologocal station
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Surat Thani 9 Surat Thani 3

Characteristics Surat Surat

Thani 9 Thani 3

Frond color Green Dark
green
Frond length Medium Medium
Bunch shape Ovate Ovate
Bunch: spine Short Short
length
Fruit shape Oblong Oblong
Fruit weight Medium Medium

Fruit: shell to Medium Medium
fruit ratio (7.5%) (7.5%)
(% by weight)

Fruit: kernel to Low Low
fruit ratio (6.6%) (6.8%)
(% by weight)

Fruit color Nigrescens | Nigrescens

Height Medium Medium

Qil palm tree (4 year-old)

Figure 2 Characteristics of Surat Thani 9 variety compared with Surat Thani 3

Source: Modified from Promchuea et al. (2021)
Figure 3 Monthly record of average fresh fruit bunch of Surat Thani 7 and Surat Thani 8
varieties recorded from January 2009-December 2022 (6-18 years old) and Surat

Thani 9 recorded from January 2011-December 2022 (6-16 years oid) in Surat

Thani province.
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Table 4 Bunch component analysis of oil palm crosses and their standard cross at

Suratthani Oil Palm Research Center.

Cross Type Fresh Mesocarp  ShelU/fruit Kernel/fruit Oil/bunch

/variety /fruit (%) (%) (%) (%)
ST9 Deli x AVROS 86.0 a 75b 6.6 b 255a
307 Deli-Composite x AVROS 85.1 a 8.4b 6.5b 26.1 a
309 Deli-Composite x La Me-AVROS 82.0 a 9.7 ab 83b 235 ab
313 Deli-Composite x AVROS 83.1a 10.3 ab 6.6b 239 ab
S Kazamba x La Me 70.7b 16.2 a 13.1a 219b
ST3 Deli x DAMI 85.7 a 75b 6.8Db 257 a

CV. (%) 8.6 453 34.4 8.0

Note: Means within the same column with the same letter are not significantly different at p= 0.05 from Duncan's Multiple Range test DMRT).

Source: Modified from Wongsri et al. (2016, 2018)

Table 5 Comparision of crude palm oil (CPO) of variety Surat Thani 8 compared with its

standard cross (Surat Thani 3)

Cross Fresh fruit bunch OER! CPO? Comparision percentage
/variety (kg/rai/year) (%) (kg/rai/year) ST3
ST9 3,773 21.7 818.7 130.8
ST3 2,872 21.8 626.1

Note: * OER = oil per bunch (%) x 0.85
? CPO = (Fresh fruit bunch (kg/rai/year) x OFR (%))/100
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Figure 5 Surat Thani 9 was manipulated as seedling at the nursery of Ranong Agricultural and
Research Center, Ranong province (a) and private nursery in Surat Thani province (b) and

planted at farmer field in Chumphon province
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Table 6 Germinated seeds, seedlings production and utilization of Surat Thani 9 variety

in 2019-2022.
3-5 8-12 Income  Planting  Yield? Income  Yield® Income
Germinated
month-old  month-old  value? area’ (tons) value® (tons)  value’
Source seeds!
seedlings! seedlings!  (million (rai) (million (million
(seeds)
(seedlings)  (seedlings) baht) baht) baht)
1. Suratthani 255,122 81,923 93,189 17 14,341 54,109 216 13,696 55
oil palm
research
center

! Data obtained from germinated seeds and seedlings production DATA-BASED at Suratthani oil palm research center,
Department of Agriculture

2 Aggregated of 8-12 month-old seedlings (310,487 seedlings) x selling price at 55 baht/seedlings.

3 Aggregated of planting area of germinated oil palm seeds, 3-5 month-old seedlings, and 8-12 month-old seedlings
(calculated from germinated seed rate at 30 seeds/rai and seedlings at 22 seedlings/rai)

% Productivity of Surat Thani 9 (3,773 kg/rai) obtained from planting area of 14,341 rai

5 Calculated from yield x selling price at 4 baht/kg (Office of Agricultural Economics, 2022)

¢ Difference between productivity of Surat Thani 9 (3,773 kg/rai) and productivity of other variety planting in Southern
Thailand in 2015-2020 (2,818 kg/rai) (Office of Agricultural Economics, 2022)

" Increase income obtained from Surat Thani 9 variety plantation.
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