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Abstract
Junmag, S., Nualsri, C. and Eksomtramage, T
Genetic variation and phylogenetic relationships in oil palm

(Elaeis guineensis Jacq.) based on RAPD analysis
Songklanakarin J. Sci. Technol., 2005, 27(3) : 473-485

The genetic variability and phylogenetic relationships in oil palm (Elaeis guineensis Jacq.) were
studied using RAPD (Random Amplified Polymorphic DNA). Leaf samples of 151 plants were collected
from different areas in southern Thailand. DNA from the leaf samples was isolated using CTAB buffer and
screened by decamer oligonucleotide primers. Among the total of 160 primers screened, 7 primers (OPB-08,
OPR-11, OPT-06, OPT-19, OPAB-01, OPAB-09 and OPAB-14) were chosen to analyse for genetic variation in
151 individuals representing 52 dura, 60 tenera and 39 pisifera. Two hundred and nine amplified fragments
were obtained from 7 primers with an average of 29.85 RAPD markers per primer. A dendrogram showing
genetic similarities among oil palm was constructed based on polymorphic bands using UPGMA (Unweighted
Pair-Group Method Using Arithmetic Average). Cluster analysis was performed using the SPSS program,
which revealed four major clusters: 1) dura, tenera and pisifera from Paorong Oil Palm Company, Oil Palm
Research Center, dura and tenera from private plantation in Krabi, and dura from Thepa Research Station;
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2) dura and tenera from Thai Boonthong Company, pisifera and tenera from Thepa Research Station, dura,
tenera and pisifera from Klong Hoi Khong Research Station; 3) and 4) dura and tenera from Univanit
Company, respectively. In general, a similarity index showed relatively high levels of 0.6 or greater.

Key words : oil palm, RAPD, genetic variation
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Table 1. Sources and number of oil palm leaf samples collected for RAPD analysis.

Number of varieties

Varieties/Sources
Dura Tenera Pisifera
Oil palm research center,

Department of Agriculture Surat Thani 9 (Dsu) 15 (Tsu) 17 (Psu)
Thaiboonthong company, Surat Thani 3 (Dtb) 4 (Ttb) -
Univanit company, Krabi 8 (Dun) 4 (Tun) -
Private plantation, krabi 5 (Dgo) 10 (Tgo) -
Paorong oilpalm company, Nakhon Si Thamarat 7 (Dpa) 8 (Tpa) 9 (Ppa)
Research station of Faculty of Natural Resources,

PSU at Thepa, Songkhla 10 (Dte) 10 (Tte) 5 (Pte)
Research station of Faculty of Natural Resources,

PSU at Klong Hoi Khong, Songkhla 10 (Dkl) 9 (Tkl) 8 (Pkl)

52 60 39
Total 151
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Table 2. List of the 7 primers and their sequences that produced RAPD polymorphisms
among 151 accessions of oil palm including dura tenera and pisifera

primer sequences Total bands  Polymorphic bands Monomorphic bands
(No.) (No.) (No.)

OPB-08 GTCCACACGG 30 20 10
OPR-11 GTAGCCGTCT 27 14 13
OPT-19 GTCCGTATGG 30 13 17
OPT-06 CAAGGGCAGA 27 19 8
OPAB-01 CCGTCGGTAG 30 17 13
OPAB-09 GGGCGACTAC 36 21 15
OPAB-14 AAGTGCGACC 29 13 16

Total 209 117 92
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Figure 1. RAPD profile of accessions from Oil palm Research Center, Department of Agri-
culture, Surat Thani province using primer OPAB-01. Lane 1-8 are dura, lane
9-15 are tenera, lane 16-23 are pisifera. M1 and M2 are ladder DNA 500 bp and

100 bp, respectively.

0.4

Figure 2. Dendrogram illustrating genetic relatedness among 52 duras (A) 60 teneras (B) and
39 pisiferas (C) generated by the UPGMA cluster analysis based on RAPD bands.
Scale shown is Jaccard's coefficient of similarity. (Abbreviations are indicated in

Table 1)
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Figure 3. Dendrogram illustrating genetic relatedness among 151 oil palm accessions
generated by the UPGMA cluster analysis based on RAPD bands. Scale shown is
Jaccard's coefficient of similarity. (Abbreviations are indicated in Table 1)
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Table 3. Mean values of genetic similarity among oil palm accessions from different sources.
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