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Breeding of Oil Palm for High Yield : Hybrid Variety Suratthani 7
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ABSTRACT

The oil palm breeding program of Department of Agriculture was supported by UNDP/
FAO from 1990 to 2011. The program received assistance in both outstanding and diverse
germplasms and training in techniques for oil palm selection. The oil palm breeding program
cycle Il, carried out during 2003-2015, applied modified recurrent selection. The first step
of this program was to determine and select the superior parents. Sixty-nine crosses between
female mothers and male fathers palm were made. The second step was to carry out the
progeny test and compared with that of the standard cross. The objective of this experiment
was to select the best performance progeny cross as measured by fresh fruit bunch, oil
yield and percentage of kernel per fruit . The oil palm progeny test of 23 crosses (D x T)
of experimental trial 1 (BRD031) was carried out at Suratthani Oil Palm Research Center.
The experimental design was RCB with 4 replications with 16 palm trees per plot and used
Suratthani variety as standard cross. The variety Suratthani 7 or progeny number 198 (Deli
dura x Tanzania tenera) produced significantly higher fresh fruit bunch (FFB) yield, bunch
number, and bunch weight scored, compared to the others. Its yield, bunch/palm/year,
bunch weight averaged from the third to the twelveth year of cultivation were with 4,458
kg/rai/year (195.5 kg/palm/year), 14.7 bunch/palm/year, and 15 kg/bunch respectively.
Percentage of kernel/fruit was 11.1% more than the others and that of DOA standard
selection. In addition mesocarp/fruit, shell/fruit and oil/bunch of the variety Suratthani 7 was
79.6, 9.3, and 23.6%, respectively. Likewise, the variety Suratthani 7 also showed 30.2%
greater yield, compared to Suratthani 3 hybrid. The progeny number 198 was released and
named Suratthani 7 hybrid in 2010 and has been recommended to farmer to plant in suitable

area for oil palm cultivation.
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Table 1 Botanical characteristics of oil palm Suratthani 7 hybrid compared with Suratthani 3

hybrid

Characteristics Suratthani 7 hybrid Suratthani 3 hybrid
Frond color Green Dark green
Frond length medium medium
Stalk length short short
Bunch shape ovate ovate
Bunch: spine length medium short
Fruit shape oblong oblong
Fruit weight medium medium

Fruit: shell to fruit ratio
(% by weight)

medium (8.9%)

medium (10.0%)

Fruit: kernel to fruit ratio high (11.0%) low (6.2%)
(% by weight)

Fruit color nigrescens nigrescens
Height Medium Medium
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Table 2 Performance of oil palm progenies of second cycle of genetic improvement bunch

number fresh fruit bunch and bunch weight, average 2006-2015 (10 years record) in Trial
BRD 031.Suratthani Oil Palm Research Center

Bunch no Fresh fruit Ak\)/jrr]i?]e Fresh fruit
Cross No. Type (Bunch no./ bunch (kg/ welght bur.lch
palm/year)  palm/year) (ka/bunch) (kg/rai/year)
173 Deli x Calabar-AVROS 13.7 ab 169.6 a-e 145 b-h 3,868
175 Deli x Calabar-AVROS 115 ab 143.9 cde 143 c-h 3,281
176 Deli x DAMI-AVROS 13.8 ab 1744 a-d 13.8 e-i 3,976
179 Deli x AVROS 12.5 bcd 157.7 b-e 146 b-g 3,596
181 Deli x Tanzania 11.7 cde 174.2 a-d 173 a 3,973
183 Deli x Calabar-AVROS 104 e 146.0 b-e 155 bc 3,329
184 Deli x Yangambi 12.7 bcd 164.7 a-e 14.7 b-f 3,755
185 Deli x La Me-Calabar 12.0 b-e 159.8 b-e 15.3 bcd 3,643
187 Deli x Calabar-AVROS 12.5 bcd 152.0 b-e 135 f-i 3,465
189 Deli x AVROS 11.7 cde 142.5 cde 140 d-i 3,249
191 Kazemba x Yangambi 13.4 abc 151.4 b-e 12.7 ijk 3,451
193 Deli x La Me-Calabar 13.5 abc 167.9 a-e 13.8 e-i 3,828
194 Kazemba x La Me-Calabar 13.5 abc 141.1 de 11.7 k 3,217
196 Deli x Nigeria-Yangambi 13.7 ab 165.2 a-e 13.8 e-i 3,766
197 Deli x La Me-Calabar 13.0 a-d 164.2 a-e 14.38b-h 3,743
198 ST7 Deli x Tanzania 14.7 a 1955 a 15.0 b-e 4458
205 Deli x AVROS 12.4 bcd 1684 a-e 151 b-e 3,839
207 Deli x Tanzania 13.5 abc 181.4 ab 14.7 b-f 4,136
209 Deli x Calabar-AVROS 13.4 abc 161.9 a-e 13.2 hij 3,690
211 Deli x Nigeria-AVROS 13.0 a-d 1404 de 12.8 ijk 3,200
213 Deli x AVROS 12.0 b-e 157.6 b-e 144 b-h 3,594
214 Deli x Yangambi 13.5 abc 177.8 abc 157 b 4,055
222 Deli x Nigeria ~-AVROS 12.7 bcd 1499 b-e 132 g 3,418
ST3 Deli x DAMI 12.1 b-e 1365 e 12.0 jk 3,113
C.V.(%) 7.4 111 49

Note: Means in the same column followed by a common letter are not signicantly different at the 5% by DMRT

Trial = number, first two digits: year of planting, last digit: number of trial sequence in a particular year;
Cross = number of the progenies planted in Thailand; Type = denotes the origin of population
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Table 3 Fresh fruit bunch of oil palm Suratthani 7 hybrid compared to Suratthani 3 hybrid
in Trial BRD 031.2006-2015 (10 years record) Suratthani Oil Palm Research Center

Fresh fruit bunch (kg/palm/year)

Cross
No. 2006 2007 2008 2009 2010 2011
3 yaer 4 year 5 year 6 year 7 year 8 year
198 (ST7) 725 a 139.0 a 1706 a 1701 a 196.7 a 206.4 a
ST3 177 b 1044 b 1042 b 1365 b 1355 b 1325 b
C.V. (%) 210 173 15.1 19.3 16.7 14.2
Fresh fruit bunch (kg/palm/year) Fresh fruit bunch
C,:(::'s 2012 2013 2014 2015 average a"efage
9 year 10 year 11 year 12 year (kg/rai/year)
198 (ST7) 2649 a 2451 a 2103 a 280.0 a 1955 a 4,458 a
ST3 1979 b 2480 b 1455 b 1430 b 1365 b 3,113 b
C.V. (%) 92 9.0 133 294 11.1 11.1

Means in the same column followed by a common letter are not signicantly different at 5% level by DMRT
Trial = number, first two digits: year of planting, last digit: number of trial sequence in a particular year;

Cross = number of the progenies planted in Thailand; Type = denotes the origin of population

Table 4 Bunch number of oil palm Suratthani 7 hybrid compared to Suratthani 3 hybrid in
Trial BRD 031.2006-2015 (10 years record) Suratthani Oil Palm Research Center

Bunch number (bunch no./palm)

Cross
No 2006 2007 2008 2009 2010 2011
3 yaer 4 year 5 year 6 year 7 year 8 year
198 (ST7) 195 a 205 a 192 a 146 a 146 a 10.7 a
ST3 62 b 203 b 127 b 146 b 136 b 106 b
CV. (%) 15.9 12.2 12.7 14.2 12.6 14.2
Bunch number (bunch no./palm)
Cross
2012 2013 2014 2015
No. average
9 year 10 year 11 year 12 year
198 (ST7) 115 a 132 a 108 a 123 a 147 a
ST3 99 b 156 b 103 b 71Db 121 b
CV. (%) 9.8 9.9 12.7 229 7.4

Means in the same column followed by a common letter are not signicantly different at 5% level by DMRT
Trial = number, first two digits: year of planting, last digit: number of trial sequence in a particular year;

Cross = number of the progenies planted in Thailand; Type = denotes the origin of population
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Table 5 Average bunch weight of oil palm Suratthani 7 hybrid compared to Suratthani 3
hybrid in Trial BRD 031.2006-2015 (10 years record) Suratthani Oil Palm Research Center

Average bunch weight (kg/bunch)

Cross 2006 2007 2008 2009 2010 2011
3 yaer 4 year 5 year 6 year 7 year 8 year
198 (ST7) 36 a 6.9 a 9.0 a 119 a 136 a 198 a
ST3 29b 51b 87b 94 b 100 b 127 b
C.V. (%) 12.1 11.1 7.8 102 71 6.3
Average bunch weight (kg/bunch)
Cross 2012 2013 2014 2015
9 year 10 year 11 year 12 year Average
198 (ST7) 242 a 188 a 123 a 229 a 15.0 a
ST3 205 b 16.1b 71b 199 b 120 b
CV. (%) 5.6 6.1 7.7 11.3 49

Means in the same column followed by a common letter are not signicantly different at 5% level by DMRT
Trial = number, first two digits: year of planting, last digit: number of trial sequence in a particular year;

Cross = number of the progenies planted in Thailand; Type = denotes the origin of population

Table 6 Results of bunch component analysis of progenies (mesocarp/fruit, shell/fruit,
kernel/fruit and oil/bunch) in Trail BRD 031.Suratthani Oil Palm Research Center

Cross Type Mesocarp/fruit Shell/fruit Kernel/fruit Oil/bunch
No. (%) (%) (%) (%)
173  Deli x Calabar-AVROS 85.8 69 ef 72 1 28.1 abc
175  Deli x Calabar-AVROS 83.8 a-e 87 c-f 78 e-i 249 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 95 b-e 56 ij 26.1 a-d
181 Deli x Tanzania 731 h 141 a 128 a 229 de
183  Deli x Calabar-AVROS 812 cf 10.3 bcd 85 d-g 26.9 a-d
184 Deli x Yangambi 81.9 b-f 83 c-f 99 cde 295 a
185  Deli x La Me-Calabar 86.2 abc 86 c-f 52 j 28.7 ab
187 Deli x Calabar-AVROS 85.7 abc 62 f 82 d-h 25.7 a-e
189 Deli x AVROS 82.4 b-f 115 ab 6.1 g 24.4 cde
191 Kazemba x Yangambi 75.8 gh 10.9 bc 132 a 259 a-e
193 Deli x La Me-Calabar 86.3 ab 7.7 def 5.9 hij 27.6 abc
194 Kazemba x La Me-Calabar 86.3 ab 6.8 ef 6.9 f- 27.2 abc
196 Deli x Nigeria-Yangambi 83.0 a-f 10.2 bcd 6.9 f 26.7 a-d
197 Deli x La Me-Calabar 872 a 76 def 52 j 294 a

198 ST7 Deli x Tanzania 79.6 d-g 93 b-e 11.1 abc 23.6 de
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Table 6 continue;

Cross Type Mesocarp/fruit Shell/fruit Kernel/fruit Oil/bunch
No. (%) (%) (%) (%)
205 Deli x AVROS 83.2 a-f 10.3 bcd 6.5 g 253 b-e
207 Deli x Tanzania 80.1 d-g 94 b-e 10.5 becd 251 b-e
209  Deli x Calabar-AVROS 879 a 58 f 6.3 g 27.9 abc
211 Deli x Nigeria-AVROS 79.9 efg 10.9 bc 91 c-f 26.5 a-e
213  Deli x AVROS 845 a-e 93 b-e 6.2 g 26.8 a-d
214 Deli x Yangambi 785 fg 10.3 bcd 11.2 abc 26.3 a-e
222 Deli x Nigeria -AVROS 846 a-e 7.6 def 78 e 28.4 abc
ST3  Deli x DAMI 83.3 a-f 10.1 bcd 6.7 g-j 27.3 abc

C.V. (%) 3.1 16.7 15.1 7.7

Note: Means followed by a common letter are not signicantly different by DMRT at the 5%

Trial = number, first two digits: year of planting, last digit: number of trial sequence in a particular year,

Cross = number of the progenies planted in Thailand; Type = denotes the origin of population
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