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Abstract

Ueang Sai is a group of genus Dendrobium which the popular orchids of growers by
dwellings as well as other species. The improved varieties by breeding and propagation using
tissue culture to generated a high genetic diversity. Therefore, identification base on morphology
may be cumbersome and confusing easily. High annealing temperature-random amplified
polymorphic DNA (HAT-RAPD) technique was used to identify 15 species (varieties) of
Dendrobium, which 14 species were the members of Ueang Sai group. The total 72 random
primers were screened and 51 primers could be used for DNA amplification. Twenty-nine primers
were selected and used analyze each DNA species of Ueang Sai group. The result showed
differences among 15 species with specific DNA bands. In addition, 20 of 24 random primers were
able to identify each species even though using as only one primer. A dendrogram based on
polymorphic bands showed genetic similarities among Ueang Sai group with similarity coefficients
ranging 0.27-0.71. Finally, these results indicate that the HAT-RAPD markers capable to specify

Ueang Sai group, which used to planning in the breeding program.

Keywords: Dendrobium; Ueang Sai; genetic relationship; DNA marker; HAT-RAPD

1. unin vsrlialloninunuiulsaiugatenishauiug
ndrelduldnanileduainudeuagna saufunisinziisauidelie ildiAnaany
wnsvanenantelulseinanasinauseing NANNAENNUTNTTU (genetic diversity) uay
Wesannenndeldidduaivay daqnu ANNEULUINNINUGNSTY (genetic variation) 9
NaINMaEYDIFUI AN YUIA UATFUNTITERDN naneldinguidesans (Ueang Sai) 1u 1 Tu
stsdlengdnuafufionuudeoisuiousy 3 naw vemigluuue (Fugenanthe) Gvagluana
¥i¥anenily éTQﬁ?uﬂé’aszLﬁﬁqLﬂuﬁmﬂwgﬁaﬁ w1 fidwiuniedignndiseiierviesaaiu
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Wnawauiugiunaeldluusena FohuF iy
$uduseiiuiinzdosdnwanuvainnalenig
Wugnssuuazadiaa e funaduLe (DNA
fingerprinting) maqﬂﬁwiﬁaqammmjmﬁyaamEJ
uguilulszmalng Retiednsuunviauaz
fiuglusgduluiana dsarmsaldanaununis
ausnuuazUTuUsiugaaly

nsivendaelimessaundeud wut
ftinideuszndliiniomnefidulevarsyioly
néelimaneana Tnsawnzndaelifanamne dad
AnuMaINuaIEgesluiuguLiuargnuay [3-5)
uenntudsdineaulundelianaruaueuda
(Phalaenopsis) [6-8] anawiuni (Vanda) [9] way
anatns [10,11]  WJudu egslsiniu dildny
senumTeieriunsliindemnefidueie
mﬁwLLuﬂmﬁmﬂuaaLgaamaﬁuﬁ:uﬁﬁﬂqmﬁymiu
Uszinelng

Ya v o =f

AreANUdIAYRINa 78T e@nen

ANNFNRUSIN UGN Isuvenmellingudesaiy
fruallaLanelsofifa (HAT-RAPD,  high
annealing temperature - random amplified
polymorphic DNA) [12,13] IngifinuSunamioute
areUisengnlenediueisanienidens (PCR,
polymerase chain reaction) Feazlalnswesuuu
du (random primen) wu1n 8-12 fandlelnd
(nucleotide) LiBswiaLABIdMTUAT A BRUN
a d' 2 ada < vYa &

Ao Losanluidsiazain saai57 1A ue
Usunades lidnludemsudeyadiiuiuares
a @ % 1 ¥ o ¥
froute Uszudamildane wagatuisaly

¢ ' N

A3MINEADUENT N A uusaziug nanaA

NATelIngUsrasAieldinalinuenansiofatu

nstuunndaelilanannenguidesans
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2. gunsnluassns
2.1 ndawldfanaunenguidasany

néalfananenduidosansiinng
WL AULAKUUFIUTI (sympodial) #seUsean
LANNe naafe Td1gnnds (pseudobulb) Faiile
wiAulafnfiudazunnmiedudignndael
wazsauiwdune fluudwmundider aoniindy
\Fes (sepal) 3 ndu wazndunen (petal) 3 nau
naumen 2 Nau sutnadsusadnuuzuazIun
wiriu dnlauvesdnnduneniidnuazusenld
NAIUNEIUTIIMEINE 1B aNLaEU TEAY
\FouRafudundaveadinas (column) Tagaau
suvendnnasduseninddnvaradieiiion
Sendndsenen (mentum) Tnenaeldananig
nguBosenazitusaTmuanaeiuludnuas
dug1u (morphology) isdgnndas Tu uazmen
uindnLauiignAonon [14]

v o & P
néeldananinengudesaenldlunis

)
o

F9yASIN

n3oLDesaanINas [D. aphyllum (Roxb.) Fisch.]

1 14 g taud (1) Besaelvy

(2) Wosanelvminlvg (0. aphyllum vir. Khao
Yai) (3) Lgmmeﬂmm%mm (D. aphyllum vir.
(4)
aphyllum x self) (5) Besaneinunsyduns (0.

Chiang  Tung) \8osansunnsyIu (D.
devonianum Paxt.) (6) Beanerhilian (D.
primulinum vir. Laos) (7) 18asansuszamuie
Lg’aﬂm&lmaa& (D.  primulinum  vir. yellow
pseudobulb) (8) Besanething (0. primulinum
LindL.) (9) Besanethuy (D. cretaceum Lindl.)

¥
A '

(10) Lo@9an8329 (D. lituiflorum Lindl) (11) B
aethns (. parishii Rchb. f.) (12) Bosane
wae (D. anosmum Lindl) (13) Besdneusne

(D. chrysanthum LindL.) wa(14) W0asaeule)
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(D. crepidatum Lindl. & Paxt.) lnefindaeliiana
vmengudenfin 1 Wug fo 1Besiiaieaun
(0. hanifil RidL) Jundreldanavineuenngy
(out group)
2.2 MIEinROWD

afnmdwenlundeldanannesie
FBUszendan Doyle waz Doyle [15] lneuaty
nénglanavmiglululasiaumailidunsaziden
Wit walu 6 n3u Uuly extraction buffer [dx
CTAB; 4 % cethyl
(CTAB),
sulfate (SDS), 2.5 M NaCl, 20 mM ethylene-
diamine tetraacetic acid (EDTA), 100 mM Tris-
HCL pH 8.0 wag 0.1 % sodium metabisufite] 10

trimethyl ammonium

bromide 0.6 % sodium dodecyl

fiadans @il 2-mercaptoethanol 20 lulasans
uaz polyvinylpyrrolidone (PVP) 0.3 n5u laguy
figuvgdl 60 ssrwalTea Wulian 60 uiit il
AsUALAN raolsesy : lolgledauwsanaged
24:1) 10

(chloroform : isoamyl alcohol
fladdns wanliidrdu udrilunyuniesd
12,000 x g tHunai 5 udl w§anTuSaLen
asazagladiuuuuiu linear polyacrylamide
140 lulasans waglolalwsniuea (isopropanol)
7 0803 nanliidrdunazihlutuiiguvnd -20
arwadoa Wunan 30 wndl leasunantily
vuIBaft 12,000 x g Wuiaan 15 w1t wdsnn
Tuanansavarefiuardrmzneudie washing
buffer (10 mM sodium acetate pH 5.2 lag
70 % ethanol) Useeliliiinazazatunznoulu
RNase buffer (10 mM Tris-HCl pH 8.0 uag 15
mM NaCl) 500 lulasdns @uioulesd RNase A
(10 mg/m) 4 lalasdns Uuilgaumgdl 37 sem

waldea L0uan 30 il wisAsuatananie
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Huoa : Aaslsvesy : lelvelawpanagod

(phenol : chloroform : isoamyl alcohol

25:24:1) 1 a1 wavadadionaslsedy : lolw
oilaueanased (24:1) 8n 1 A% vdmniuFedne
asazaladiuuuNIeu linear polyacrylamide
70 lulasdns lowRauesdinm Auudy 3 luans
(pH 5.2) Tila 10 Wesidusd vesuSuns uazloly
Tnswauealils 50 Wosidus vesU3uns Uud
gl 20 e aded WWwan 30 widl wild
mgum"?lmﬁ 12,000 x g 1Uuian 10 w1l ndsan
T unansazareiuazdinzneusioieniuea
70 Weasidud waaisnznauliuie udrazans
nrnaunly TE buffer (10 mM Tris-HCl pH 8.0
uag 1.0 mM EDTA) U3u1ms 200-300 lulasdns
pyaeuliinafidueilameisindinsgandu
wasfinueInaY 260 waz 280 wiluums (nm)
LAZATIVFRUAMNINALD B IBMATABLANTNS
IW3%a (electrophoresis) Tutaaeznilsa (agarose
gel) 0.8 wWasidud [16]

2.3 N15AS2FUANUNUNALDULEA Y
wallauanansene

23.1.

'
oAl

n13953ambnsiueswuugud
ansaifiuuTinafiueseufizeignlaned
wosa Tnesufiduendelsianamnens 15 Wug
Auuduradiuin 9 fu) Wadmefu wdaniluv

aaa ' a

Uffseanlgnediuaisalagldlnsiuesuuudy
d1uau 72 wila Aelwswesyn A2, B2, C2, D2, E2
WAy F2 91nU3M Wako Company (Japan) @l
Yun 12 Tapdlelvd

WinUTInadule 100 wilunfu
(ng) seufisengnlanediuersaludvines 1 wh
(50 mM KCl, 20 mM Tris-HCl pH 8.4 wag 0.25

mM MeCl,) Baiiflandlelng 4 wila (JATP, dCTP,
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dGTP way dTTP) wileaz 200 lulasluais (uM)
Instuasuuudy 250 ululuans (nM) waziaulesl

Tag DNA polymerase (Vivantis, Vivantis

Technologies Sdn Bhd, Malaysia) 1 g1l [17,18]
UfAzengnlanedweisadl 3 duney fe (1) Uud

9N 94 paALwaLTYd U 3 WA 91U 1

'
1A

UNNDUuA 94 asAnwalded Uty 30

9 Y

59U (2)

a P

AU,

a

RITHI

U

46 paAalTua UIU 30 FU9
WazguMi 72 sy eALgYd W 1 U1l 31U
40 50U way (3) Uuﬁqmmﬁ 72 BaALTALTY A
W 5 W WU 1 50U WAINTIIADUANLTUN
Adwemeaiadidninsvidadlunasznilsa
1.5 wWoesidus [18]

232 n13ad1eatefuniLouLovag
néelsianavnenia 15 tus Taednidenlnsiuosi
TWarefuifidueag1sdnlauninsiageuiy
Aduwendolsiudazitug Tnglifinusinaufidue
FeUfATergnlanediueisadn 3 ale Meilile

o

fudunaaefasimdue
2.4 NMFAATITHNG

Wisuilsuanefiusindwendaelilana

e 15 ug Aldanmaiiauenosiofia oy

WU UAMUMALDULATAIULANAIIYDILAU

Mduedldiomn udPaseviadaiinnumiion

(similarity index) faeluswnsudnsagy NTSYS-pc

U 20  udaintuisadisununianuduiug

@ '

(dendrogram)  #1835n153ANGNLUY UPGMA

(unweighted  pair group method  with

arithmetic mean) [19]

3. NAN5ITBUALIRTA
3.1 Inswasuvuguiiaunsaiuyzuim

a & 14 aaa 1 a
AdueieUiiseanldwadiualse
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nsiinUsunafiduesmveindlgly
ananens 15 fug memallawgnaisieiia tng

Mlwswesuuudu 72 9ila wuiilnsiues 51 viia

N a

U3adndu 70.81 Wasidud) aunsatiuyusuiu
a a Y
fouale

3.2 aneRuAduevandgldananne

'
a

\dednidenlnsieduvudu 24 vila 7
dinvsunadidueldegadanuniadisanefiun
Aouendeldianannausaziiug 91w 15 Wug
momadangnaisiofia Usingimnunaudioue
52U9T9AY 502 wau vu1AUSTUIA 250-3,000
flua (base pairs, bp) Fafuuaudidulediny
willauiunniug (monomorphic band) 501 wau
(viseAmTu 99.80 Wesidud) wazidunauidule
ﬁwwiwﬁﬂmwiazﬁuﬁ: (polymorphic band) 1
wau (rSeAadu 0.20 Wesidus)

Tnsanefuimduenlaanmalianan

s = =]

g15tefiAtuiigusuuIwmzsendgldananing

U

'
a

wraziug (Megreaefuifidwenaguil 1) uaz

NULUALBULa UL UAE U sali T uAS BanLNY

Aduedmiuinduuniudndqeliiananale

'
a

wananddanulnsiweszaldareRunadue

'3

?1’]1]'ﬁaLLEJﬂﬂ’J’]ﬂJLLG]ﬂG]I’NGU’eNﬂan’NEJLLGIIGSWUS

]

pananiulamelnsuesifswdafion 911U 20
¥ia oA A21, A24, A25, B25, B27, B32, C21,
C22, C26, C28, C29, D21, D22, D25, E23, E24,
F22, F26, F27 way F28

3.3 MsAATTRAeRUNALDULE

WadAsievatufunALeuanlaann

wallaugnarsienianielusinsy NTSYS-pc  Su

o

2.0 uazlionIFIANauLUY UPGMA Tagfnuiae

v o s

aytladnuinileulazasisunugiaduduius

wunaleldananinenldlunisideaseing 15
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s fanduszavsanumilousgsewing 0.27 fa
0.71 1@@e 037 (Ul 2) ¥ilanansautenguaes
n&wlifananneld 7 ndu fio ngu 1 1#un 1Beq
aely Wosanelnaailvg Bosanslvudegg
Bosaneunnszdu wawidesaneiunsyduns g

2 lown tBesaneunieans ngu 3 lawa 1Besane

Kb

2 3 4 5 6 7 8 9 101112 131415 M

Usvanm 1Besaneiidlne wasBesansthuy nay
0 1Fun \Bosaneaing ngu 5 1éun esaeiiae
wastBasanevan ngu 6 lHur 1Besanousnn wae
Bosanednden wagndu 7 1dun 15eadnia

eauu (U7 3)

JUT 1 anefuididuedildannisiiudinaidwendieliianannediemaiaueneisiednnlagld

Iwswes A24 [M @s aLéuLammgm 1 Kb Plus DNA Ladder (InvitrogenTM Life Technology,

USA), 1-15 fia Adwendreliananie laun wesaalv weseluuuilng wesaelvandens

1PB9ENPUIRIANT DBIFYUNNTLIV LDBIAUUUNTEDUNS 1DB%ENUSEAM LDBIANU9 LDDIAY

1 ielne 1BesaneIuL 199E181UTY7 L999E18UNASY LDBIANENATY LALDBIAINILIEAUNY

AIUAIU]

3.4 anUsiena
nsnsivdeundleliiananiny 15 wWug
fumallananansiafia weanauenfdulaway

wniindinafiwelasldlnswesuuudy 24

' v
=1

TR WUILAUALBULETLAATUTALLANANITU

& v

wazausaduuniugndeliananinglaedis

3

aa o o

YU AINUTI T NANALENDISLENATILUN WY

2N

nareldananinengudesangliguieriuaile
[20] Wwana Ficus [21] warnedluld [22] Tay

naalfiananaens 15 Wug anunsauenlalagly
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D. aphyllum (Roxb.) Fisch.

D. aphyllum vir. Khao Yai

D. aphyllum vir. Chiang Tung
ID' aphyllum x self

ID. devonianum Paxt.

D. primulinum vir. Laos

D. primulinum vir. yellow pseudobulb

D. primulinum Lindl.

D. cretaceum Lindl.

D. lituiflorum Lindl.

D. parishii Rchb. f.
D. anosmum Lind|.

L

D. chrysanthum LindI.

D. crepidatum Lindl. & Paxt.
D. haniffil RidI.

0.49
Similarity coefficient

027 0.38

0.60

0.71

JUN 2 unuglanuduiusveandiglianavie 15 wug Nlinnmaiawenaisions

wadawanoisiefdlausugumngd
Fumounisiiiduvedlnsiued (annealing  1u
Ufifsengnignedmesaligatu Tasilumade
915199 (RAPD, random amplified poly-
morphic DNA) agldgampiidunounisidnduves
Tnstuesuszunn 35-42 esrwalfed uavaia
wemansiefinlduivgumgituneunisidifures
Tnswesidu 46-62 esrwaifa [3,4] Fsazaaelv
VLWiL;J@%LLUU&j@JLGﬁ'HTUViG?’]meaﬁ’wmwmmﬁaﬁﬁu
annisnszaedlunisiniglitssas Lazviiliving
wAmnUFRengnleneAiuaLsaLiiuuinty tnga
Wuanaefiuimdueldanmaiaueneisiefia
fuauiiBuedmaumnnianefuidmsuedildan

wAdAoSeNa [23]

4. a3y

n1snsaeunaeliiananing 31U 15

o £%

s a L3 a L3 1
WUT MY wAdaLenenslafiale 81%1W5L3JE]§LLUUQ3J
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24 %ilp NUIALITORENAILUANAIITEN NG

Ipseuaumduedmiziuiug wezdilnswes 20

s

giln Naunsaduunndlgldananinens 15 Wug

2

Tamenistglnsiesiiissvilafelasrsangiun

a A

f bl

a ¢

ILELRHELT FATIERAUTURUSNS
fiugnssunuinfiarduuszansanumilousy
5¥%I19 0.27 9 0.71 Tnsunugiianudunusues
n&wldiananneia 15 wug Aldannmadnuen
orfefinlunsitendsdanunsousnndaliiana

wneeendu 7 nqu Jawdaznguiinnuaenades

AuanwgdugIY

5. finAnssuUszne
NuITellasunuaanyuIInnemuive

UMINYBe5ITUAERS USeanU 2555

6. LPNEITDN9D

[1]  nsensrendled, Jeyairswgianisa : 4t



2155815 IMemansuaznalulad

Tii 22 avuii 1 uns1eu - Furau 2557

D. aphyllum (Roxb.) Fisch. |1.00
D. aphyllum vir. Khao Yai|0.56 | 1.00
D. aphyllum vir. Chiang Tung|0.55|0.54 | 1.00
D. aphyllum x self|0.41 (0.46 (0.40 |1.00
D. devonianum Paxt.|0.53 [0.53 |0.55 [0.47 | 1.00
D. primulinum vir. Laos [0.52 |0.51 |0.54 |0.46 |0.71 [1.00
D. primulinum vir. yellow pseudobulb |0.35 (0.39 |0.43 |0.45|0.43 |0.52 (1.00
D. primulinum Lindl. [0.29 |0.33 [0.40 |0.38 {0.40 (0.42 |0.42 (1.00
D. cretaceum Lindl. |0.30 {0.33 (0.34 |0.42 (0.33 |0.38 [{0.50 |0.42 | 1.00
D. lituiflorum Lindl. |0.35|0.35 |0.37 (0.37 |0.38 |0.39 [0.49 | 0.30 | 0.55 | 1.00
D. parishii Rchb. f.{0.28 (0.30 |0.32 {0.29 [0.35 |0.31 |0.28 {0.28 | 0.29 |0.30 | 1.00
D. anosmum Lindl.|0.30 {0.36 {0.35|0.33 |0.37 {0.37 |0.29 | 0.35 [0.31 (0.32 | 0.36 | 1.00
D. chrysanthum Lindl. [0.31|0.29 |0.32 |0.33 |0.36 {0.37 |0.32 [{0.36 |0.28 |0.28 | 0.28 | 0.32 [ 1.00
D. crepidatum Lindl. & Paxt.|0.28 |0.32 {0.35|0.32|0.28 [0.33 |0.35|0.33 |0.36 |0.33|0.29|0.34 [0.45 | 1.00
D. haniffll Ridl. |0.27 |0.28 |0.29 (0.29 |0.29 |0.29 |0.31 |0.28 |0.28 |0.28 (0.28 |0.29 [0.29 |0.29 | 1.00
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