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Abstract

Orchid is one of the most important flowering plants in Thailand, despite the splendor and variety
of species are great. Hence, it is essential to classify and identify the orchid species. In this research,
the genetic relationship and identification of rare Thai orchid species were performed via the rbcL
nucleotide sequences. These sequences were applied as DNA barcoding to indicate the differentiation
of orchid species. Rare Thai orchid species were collected from an ex-situ conservation at Plant Biology
Research Unit, Phetchaburi Rajabhat University. The 5’ coding fragments of rbcL gene were amplified
with the polymerase chain reaction. The nucleotide sequences were examined and compared with the
GenBank database, the phylogenetic tree was constructed. The results showed that the approximately
600 base pairs of rbcL sequences from 9 orchid species had been newly deposited on the GenBank
database while the remaining sequences revealed the similarity over 94% and the SNP haplotype is 92
positions. The partial 5’ coding fragments rbcL gene sequences have the efficiency to clustering orchids

at tribe level and identify at least 30 Thai orchid species and will be used in further study.
Keywords: rbcL gene, Orchid, Ex situ conservation, Phylogenetic tree
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Figure 1. Some of 600 base pairs gel electrophoresis of rbcL gene from A. falcata (1), B. macranthum

(2), B. lasiochilum (3), C. aloifolium (4), D. lindleyi (5), D. friedericksianum (6), D. devonianum (7), D.

ellipsophyllum (8), G. speciosum (9), R. gigantea (10) and V. aphylla (11). M:1 kb ladder.
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Table 1. Accession number of orchid species in the present experiment and matching with the GenBank

database.
Accession Accession
Table 1.0rchid species Database matching (%)
number number

Aerides falcata Lindl. & Paxton Not available in GenBank -
LC670752

Ascocentrum curvifolium Lindl. Ascocentrum curvifolium (99.62) JX876893
LC670742

Bulbophyllum macranthum Lindl. Bulbophyllum macranthum (100) KT884993
LC670743

Bulbophyllum dentiferum Ridl. Not available in GenBank -
LC670744

Bulbophyllum lasiochilum E.C.Parish & Rchb.f. Not available in GenBank -
LC670738

Bulbophyllum affine Wall. ex Lindl. Bulbophyllum affine (99.84) KJ462098
LC670741

Coelogyne cumingii Lindl. Coelogyne cumingii (99.46) MN400414
LC670726

Cymbidium aloifolium (L.) Sw. Cymbidium aloifolium (97.30) MN641752
LC670745

Cymbidium finlaysonianum Lindl. Not available in GenBank -
LC670754

Dendrobium lindleyi Steud. Dendrobium lindleyi (99.46) HM055117
LC670737

Dendrobium amplum Lindl. Dendrobium amplum (99.82) JN005429
LC670733

Dendrobium friedericksianum Rchb.f. Not available in GenBank -
LC670756

Dendrobium devonianum Paxton Dendrobium devonianum (99.61) LC317045
LC670730

Dendrobium formosum Roxb. ex Lindl. Dendrobium formosum (99.82) KP762095
LC670731

Dendrobium secundum (Blume) Lindl. ex Wall. Not available in GenBank -
LC670740

Dendrobium ellipsophyllum Tang & F.T.Wang Dendrobium ellipsophyllum (100) KP762100
LC670746

Grammatophyllum speciosum Blume Grammatophyllum speciosum AF074176
LC670724

Pholidota imbricata Lindl. (99.10) MN398392
LC670736

Pholidota articulata Lindl. Pholidota imbricata (99.46) NC050859
LC670747

Rhynchostylis gigantea Ridl. Pholidota articulata (100) JX134498
LC670749

Rhynchostylis coelestis A.H.Kent Rhynchostylis gigantea (96.98) JX134500
LC670725

Rhynchostylis retusa Blume Rhynchostylis coelestis (95.69) MT919284
LC670748

Vanda denisoniana Benson & Rchb.f. Rhynchostylis retusa (97.50) JQ180386
LC670727

Dendrobium crumenatum Swartz Vanda denisoniana (94.30) JF713166
LC670732

Agrostophyllum planicaule Rchb.f. Dendrobium crumenatum (99.64) -
LC670734

Eulophia andamanensis Rchb.f. Not available in GenBank -
LC670751

Vanilla aphylla Blume Not available in GenBank AF074238
LC670750

Dendrobium aphyllum C.E.C. Fisch. Vanilla aphylla (100) LC192953
LC670739

Aerides crassifolia C.S.P.Parish ex Burb. Dendrobium aphyllum (99.68) -
LC670753

Seidenfadenia mitrata Rchb.f. Not available in GenBank -
LC670755

Not available in GenBank
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Aerides falcata

Aerides crassifolia

Vanda curvifolio
Bulbophyllum macranthum
Bulbephyllum dentiferum
Bulbophyllum lasiochilum
Bulbephyllum affine
Coelogyne cumingii
Cymbidium aloifolium
Cymbidium finlaysonianum
Dendrobium lindleyi
Dendrobium amplum
Dendrobium friedericksionum
Dendrobium devonianum
Dendrobium formosum
Dendrobium secundum
Dendrobium ellipsophyllum
Grammatophyllum speciosum
Pholidota imbricata
Pholidota articulota
Rhynchostylis gigantea
Rhynchostylis coelestis
Rhynchestylis retusa
Vanda denisoniana
Dendrobium crumenatum
Agrostophyllum planicaule
Eulophia andomanensis
Vanilla aphylla
Dendrobium aphyllum
Seidenfadenia mitrata

anlsana

ATCT-TTCCTA-TATTTTACCC -TCC-CARTT -CC-TCTT-ATCARTCC--CCAC-TCCRRTTRATRER
ATCT-TTCCTA-TATTTTRCCC -TCC-CRATT -CC-TCTT-ARTCATCC --CCRC -TCCRATTRATRR
ATCT CCT-CTATTT-RCCC - -CC-C-RRE CRCTAT - -ARTCCCCC--CCCC-TCCRRTTTIT

ATCCCTTCTT CCTATTTTRACCC -CCCCRRTT CCCETCTT-ATCRCCC - -CCARC -TCCRARTTRATRR
ATCCCTTCTT - CTATTTTACCC -CCC-CATT -CCOTCTT-ATCRCCC--CCAC-TCCRRTTRATRER
ATCCOTTCTT . TATTTTACCC CCC CATT CCHTCTT ATCRCCC  CCAC TCCRATTAATAR
ATCCCTTCTT -CTATTTTACCCTCCCCARTT -CCETCTT-ATCACCC --CCAC -TCCRARTTRATRR
B COTTCTT . TATTCTACCC - TC. RATT CCOTCTT ATCRCCC RCRAC TCCRATTAATAR
ATCTGTTCT! BCTTTTACCC -CT-CAARTT -CCCoTCTT-TTCACICT -CCRA-TTTITATARRA-TT
RTCT-TTCT BATTTTRCCC -CT - -AATT -CC-TCTT-TTCARCTC - -CCR - -TCCAATTRATRL
ACCCATTCTT CCTATTTTRCCC -TCCCARARTT -CCOTCTT-ATCRCCC-CCRARC -TCCRARTTRATRR
ATCCOTTTTT CTATTTTACCC TCC ARARTT CCOTCTT ATCRCCC CCRAC TCCRRTTRATERAR
ATCCCTTCTT CCTATTTTRCCC -TCC-ARARTT -CCOTCTT-ATCRCCC--TRAC -TCCRRTTRATRR
ATCCOTTCTT  CTATTTTACCC TCC TATT CCOTCTT ARTCRCCC CTRAC TCCRRTTRATERAR
ARCCCCTTCTT CCTATTITTRCCC -TCCCARTT -CCOTCTT-ATCRCCC-CCRAC -TCCRRTTRATRR
CTCCCTTICTT - -TRCTTTACCC -TCC-ARTT -CC-TCTT-ATCRCCC--CRAC -TCCRRTTRATRER
B-CCOTTCTT - -TRTTTTRCCC-CC- -RATT -CC-TCTT-ATCRCCC - -CRRC -TCCRATTRATAR
ATCCCTICT BRTTTTRCCC -CCC-C-ARTT -CCCoTCTT-ATCRCCC--CRAC -TCCARTTRATRR
ATCCC-TTCTT -CTATTCTACTC -TCCCRATT -CCO-TCTT-ATCARCCC RCRAC TCCRARTTRATRR
ATCCCTTCTT - -TATTCTACCC -TCCCARTT -CCO-TCTT-ATCRCCC-ACRAC -TCCRRTTRATRER
ARTCT TTCCTA TATTTTARCCC TC. RATT CCLTCTT RTCRCCC CCCAC TCCTATTRATRAR
ATCC CCT-CTRTITTCRCCC--CC--RR-CRCRTTAR ATCRCCC--CCCC-TCCRRTTRATRR
ARTCT TTCCTA TATTTTACCC TC.TRATT CCLTCTT RTCATCC _CCAC TCCRATTRATRAR
ATCTC-TTCCTACTATTTITRCCC -TCCCTATT -TCCTCTT-ATCARCCC - -CCRCATCCRRTTRATRR
ARTCCOTTCTT CTATTTTARCCC TC..C TT CC.TCTT RTCRCCC _CRAC TCCRATTRATRAR
ATCCCTTCTT -CTATTTTRCCC -TCCCRATT -CCO-TCTT-ATCRCCC--TRAC -TCCRATTRATRR
ATCCCTTCTC - CRATTTTACCT -CCCCARTT -CCOTCTT-ATCRCCC-CRRAC -TRCARTTRATRER
ATC-CTTCTTACTAT-TT-TCCCCCCC-RATT -CC-CCTTAR -TRCCT - -TRAC -ACCR - -TRATRRR
ATCCCTTCTT CATATTTTACCC -TCC-ARTT -CCOTCTT-ATCRCCC--CRAC-TCCRRTTRATRER
ATCT-TTCCTRA-TATTTTRCCC -TCC-CRATT -CC-TCTT-ATCRCCC --CCRC -TCCRATTRATRR

Figure 2. SNP haplotype of 30 orchid species
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HARINNNIAFINUNUYHUAPS A NANNUENNRLGNITNAIETE Maximum Likelihood (Figure 3)
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Figure 3. Cladogram of evolutionary relationships from rbcL gene with Maximum-Likelihood methods.
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