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Abstract

Aerides is an important and most popular Thai orchid. High genetic diversity was found in
this genus according to cross breeding and propagation by using tissue culture. Therefore,
identification base on morphology may cumbersome and confusing easily. High annealing
temperature-random amplified polymorphic DNA (HAT-RAPD) technique was used to identify 15
cultivars of Aerides. The total 72 random primers were screened and 57 primers could be used
for DNA amplification. Twenty-four primers were selected and used analyze each DNA cultivars of
Aerides. These results showed differences among 15 cultivars with specific DNA bands. Twenty of
24 random primers were able to identify each cultivars even though using as only one primer. A
dendrogram based on polymorphic bands showed genetic similarities among Aerides with
similarity coefficients ranging 0.32-0.75. Finally, these results indicate that the HAT-RAPD markers

capable to specify Aerides, which used to planning in the breeding program.

Keywords: Aerides; genetic relationship; DNA marker; HAT-RAPD
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ndeliduldneniilafuninudeuagia Fanstaudnauy donendulnglislarederiouas
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dsoonlinenliissdurasusemalne Taofiyadn  Wiun1 (Aeridovanda) nauivanats (Rhyncho-
msdseonlunsazdllsinin 3,500 &wun [1] stylis) \Dwanauaslaalada (Aeridostylis) [2]
ﬂé’mlﬁaqaqwaw (Aerides) W15 04 ﬂwﬂ’uﬂuﬁﬂwawizmﬂimanaamﬂ
nnaruundreliifinunusssuaaludinamgn wazanmAuinenaUasuulasios danals
navesUssnalvsnasUsswalunaulelde Wesmatuuazndelddu 9 anUluiaasedis
nJuoondedd Tasingendoegmudulyl Sio19 5352 Sniiaugnidesndanliiindeunandnuniug
Jubududealan 9 vietudungulng finng SnaiinisthiBesnuaiuanassama ldud an

a a dl . 1 U = aa a § a a I v
WIAUTALUUEIUALY (monopodial growth) W1 Auyw wiade HauTud sulatide (Judu

vduileaaien viedunanidune Ivaveen Whanauiugiundaelilulszme daiuiadiaag
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Fnduisaiiufiezdes@nuininumainuasnig
Wugnssuuazasivatefiudiaiduie (DNA
fingerprinting) ¥aanaleldananuaivluyseina
Ing eliodnduuneinuasiuslussduluana
Feanursnihluldnsuauniseysnsuazyiuuge
Wugsaly

meitendeliifinessnunieud wui
finiseuszendliiniomsnefidulovarsvisly
néelsivansana Taslamzndelsananneg el
AnuMaInvategasluiuguiuargnuan [3-5)
wenaniudaiseerlundeliananiwaueuda
(Phalaenopsis) [6-8] anawiunn [9] waganadis
[10,11] \lusiu egrelsinu dalidnusreauns
Weiedunsliietemnefidueiiionisduun
viavesndawliananmaruiiugnidedulsyme
ne

=% =

AEAUAIAYAINET HIT8 AN
Anwdtusatugnssuvesndelsiananvaud
nuluuszmalnedsmaiiangnoisiofa (HAT-
RAPD, high annealing temperature-random
amplified polymorphic DNA) [12,13] 1a & Vi3
Usunauiduwedeujisengnlenediueisanie
Y915 (PCR, polymerase chain reaction) ol
Iwstuasuuugu (random primer) ¥u1A 8-12
fandlelnd (nucleotide) il suinLioioains
aefumiEue ewminduldfiaven sanga 19
AdweUsunutes lidndudemsudeyadiiv
WwavesRule Uszndaaildany wagaiunsal

1Y

wSemeduefisnziuwiaziug [14]

2. unIaluazdsNg
2.1 nanelfiananuanu
néqeldananvaruiildlunisidenssil

i 15 Wug loua (1) 1Beanmra1uund (Aerides
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crassifolia C.S.P.Parish ex Burb.) (2) Lé‘}adqumu
U18a8uA (Aerides multiflora Roxb.) (3) 1894
nN1auv17 (Aerides odorata Lour. var. white)
(@) Lganquawmmﬂ 1Un (Aerides odorata
Lour.) (5) Lgaaqw arunsgiUnila (Aerides
falcata Lindl. & Paxton) (6) Lgaaquawmwm@
(Aerides falcata Lindl. & Paxton var. pink)
) Lgamwmumﬁaﬂmw (Aerides houlettiana
Rehb. £) (8) LBaanvatuduning (Aerides
flabellata Rolfe ex Downie) (9) Lgmf]‘mm‘uslmm
n5¢7 (Aerides krabiense Seidenf.) (10) SR
NYATUUIU (Aerides rosea Lodd. ex Lindl. &
Paxton) (11) LgaﬂqmawuaaLiuL%a (Aerides
lawrenciae Rchb. f) (12) AH@ANIDINNAIU
WaealAs1y x NMa1uBUNINT (13) gnNauved
NVANUABLTULTY x NUAUBUNINT (14) NWaIy
1nfi (Aerides Koki) STiQLfJuqﬂNamaqqumumﬁaa
Tns1% x nvatvaeiauide way (15 1809
nuANIMNal (Seidenfadenia mitrata Rehb. f.
Garay) Fadudnogluananvarudeuusniduana
Tl fefufaldidumediendaeliiuenndy (out
group)
2.2 MsanamALduLe

afnfduweainlundreliiananwaiu
AgisUsEenAaIn Doyle wag Doyle [15] lngun
lundeliiananuarvlululasiaumadliidung
azden warnglu 3-5 nfu vnludwinesadin
( extraction buffer; 4 9% cethyl trimethyl
ammonium bromide (CTAB), 0.6 % sodium
dodecyl sulfate (SDS), 25 M NaCl, 20 mM
ethylenediamine tetraacetic acid (EDTA), 100
mM Tris-HCl pH 8.0 U @& 0.1 % sodium

v
o

=

metabisulfite] 10 iadan s 98 2-mercapto-

ethanol 20 lulAsans uay polyvinylpyrrolidone
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(PVP) 0.3 n3u Taevnlgungil 60 asrwaLdea
Junan 60 wnit dleasuaniiu aaslsresy -
loletofiausanaged (chloroform : isoamyl
alcohol = 24:1) 10 #adans wauliiniu wan
dnlunyundesil 12,000 x g 1utaan 5 uni
wintuSwenansazaneladiuuusndy linear
polyacrylamide 140 tulpsdns wavloly
Twswiuea (isopropanol) 7 fiadans wauliitiiu
wazilUunfiguvgdl -20 ssrealdoa Wuan
30 W1l Lﬁaﬂiuwmﬁwlﬂmum%aﬁ 12,000 x g
Hunan 15 wift wdeeniudanansazanefiouas
a19mgnaun18UNNesa1e (washing buffer; 10
mM sodium acetate pH 5.2 Wag 70 % ethanol)
Uaoelvuisnararargnsnauludnines
91519 uLed (RNase buffer; 10 mM Tris-HCl pH
8.0 wag 15 mM NaCl) 500 lulasans i@uioulesl
RNase A (10 mg/mD) 4 lailaséns Ufigamadl 37
ssrnwaidoa Wuan 30 uiit deasunanadia
fae Wuoa : Aaslsvesy : lolyeliausanased

(phenol : chloroform : isoamyl alcohol =
25:24:1) 1 A% uwavafndne raslswady : loly
lofiauoanesed (24:1) 0 1 A%a ndsInTTadne
arsavangladiuuuui@y linear polyacrylamide
70 lalasdns leiRsuerdwannududy 3 luans
(pH 5.2) Tils 10 Wesidud vesUiuns wavlely
Tnswauealild 50 Wesidud vesUsuins vui
gl 20 ssmeaidea Wuwian 30 unil ity
mum’ﬁmﬁ 12,000 x g Wunan 10 w1l deann
T avansazansiiaazdmynoudisieniuea
70 Wesidud wdmenznouliuds udrazany
penaungUNNesAd (TE buffer; 10 mM Tris-
HCl pH 8.0 kag 1.0 mM EDTA) U3ums 200-300

lulasdns
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asvdeulSIam S weiilameIsTam
ms@mﬂﬁmmﬁmmmmﬁu 260 uay 280 W1l
WAS (M) LazAIIFABUAUAINALDULEA Y
wafladianinsln3da (electrophoresis) Tuiaa

p¥nlsd (agarose gel) 0.8 WUasLdun [16]
2.3 N1SATIVHDUANENUNALDULBAQY

WANALINBISLONA

=

2.3.1. nMasaambn e suuudy
annsadindSunaiidwemeujiseignldned-

waisa Wnesuduenaisliiananuaiums 15

o ¢

WUG

q

(udFunauiwin « fu) Wiy waailuvin

aaa

UAsegnlgnedwetsalasldlnsuesuuugy

Y

1w 72 wiia Aelwsiwesyn A2, B2, C2, D2, E2

=

Wag F2 99nU39m Wako Company (Japan) 34
g 12 Sandlelvg

WaUTuadiduie 100 unlundy
(ng) mMeufizegnlanediweisalutuives 1 v
(50 mM KCl, 20 mM Tris-HCl pH 8.4 wag 2.5
mM MeCl,) 3iifanalelne 4 wia (dATP, dCTP,
dGTP way dTTP) vlinaz 200 lulasluans (uM)
Insiwesuuudy 250 wiluluans (nM) wagioulesl

Tag DNA polymerase (Vivantis, Vivantis

Technologies Sdn Bhd, Malaysia) 1 giln [14,17]

anlgnodueLsad 3

U

Ujisen

AU v (1) Uuigumndl 94 semaidea uu

Y

'
oA

VUNYUNUI

9 Y

3 U9 91U 1 58U (2) 1 94 paf

waLgea U1 30 T, gumngil 46 s walTa

W 30 JUN91 wazgunil 72 samalled U1y

a

Noaunni 72

q U

1 un% 97U 40 SV way (3) Uy

IANLYAR YA WU 5 U 31UIU 1 58U a7
a fal @ v a a o ala

ASIVFDUANYNUNALOULBAILNATADLAN NS LIS T4

Tuasznilsa 1.5 Wasidua [14]
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2.3.2 N5E3 19818 MU AL ULE YD
ndaeldfananmausis 15 wus laednienlnawes
PlWarefiuiiiuioeg1admauuinsiaaouiv
Muendelinmaruudagsiug Taglffuuiunw
Aidueseufisengnisnedmaisadt 3 asy il
\ietudunaanefiuimLSue

2.4 NMSAATITHNE

Wisuieuaefiunmduendqeliiana
qum‘uﬁga 15 Wug flgarnmedauanesienin Tng
WU UAMUAT D ULAYAINULANF1SYDIUAU

v

Fidueflléviomn uiinszradiaiuniou
(similarity index) siglusunsud5agu NTSYS-pc
U 2.0 wazaiawnuniaudTus (dendrogram)
laglaann1sIAnguuuy UPGMA (unweighted

pair group method with arithmetic mean) [18]

3. NANTITUAZ IR0l
3.1 Iwswasuvuguilawnsaiuyzunm
AuedeUizengnldnetiuelsd
nsiiUTInafiduesmvendelsl
ananuatutia 15 fug fewadauenonsiea
Tneldlwswesuuudun 72 wdia wuinlnswes 57
yila (3oAmlu 79.17 Weofidud) anunsoiiiu
USunaufdwels
3.2 angRunnwulevandqeliiana
nvau
defnidenlnsiesuuudy 24 vila 7

(% a

WuUsunufduelasgredaauniadisatefiuw

s o

Adwendrgldananvaivusaziug $auu 15

q

v & v a

Wug saewaliauanaisiefia Usingiimuuay
ABULTINTIAY 467 oy FUIRYSTUIA 300-
3,000 ALud (base pairs, bp) Fadunaviisued
WumdouiuynWug (monomorphic band) 4

wau (M3eAndu 0.90 Wosidud) waziduwau
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Auefinudsiuluudaz Wug (polymorphic

band) 463 wau (W3aAndu 99.10 Wasidus)
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TngatgRunALdULeN eI INMALA

A

]

wanalsieiatulisuuuudnnizdenaleldans

Y
Avatuudaziug (Megrianefunfduedgu

o & = v &
1) LLaBW“ULLﬂ‘UG]LEJ‘uLEJUNLLOUWﬁ’l@J'liOGL%LIJu

o o

WIBae Aduledmiuindiwuniugndaeld

ananvauls uenanddanulnsiuesdelrane

q q

a '

RUNALSUOTAIUITAUENAIUUANAIIVIANE

' v ¢

Aratussaziuseananiulaslenstdinswes

q 3

Wisadiaferadsanefinimdue $1uu 20 ila
Town A21, A25, A29, A31, A32, B22, B25, B27,
B32, C24, C28, C29, C31, D22, D23, D25, E26,
E32, F29 way F32
3.3 M5AATIZRANRUWALOWE

dolinsevanefiusimisuledildann
watiakgne1sefiaalelusunsy NTSYS-pc u
2.0 4azideNIoIANAURUY UPGMA IagAuanian
aydlanuniaularasiaunuginnudunus

wunaeliiananvaiuilylunisidensaline 15

9 < -

wUsgavisAumilouegsening 0.32 e

o

U5 e

=
>Na

0.75 1ade 0.45 (3Ul 2) efiasandiardaiinim
Willau 0.49 nuansaRUINguveanaleldana
rauld 6 naw Ao naw 1 1duA Beanvatuung
nau 2 Tdun Besnuauandouns Lgmq%mwmg
nsed waviBeannatviiu ngu 3 1dud Bes
e val ngu 4 1éun Besnuaum ngu 5
Leun Lgmqummimﬂﬂm Lﬁyammwmmﬂw
U iBosnmarumassay Bonraiumdedlasy
LagiBeanvaUasIsULdY wazngy 6 Tdun g
YDINNANUINFBILATIY X NNAIVBUNTNT gnwesl

YDINUAUABLTULTY x NMAUBUNINT niaulnd

a

wazldasnmatudundng (Ui 3)
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M 1

3000 -

2000 -
1650 -

1000 -
850 -
650 -
500 -
400 -
300 -
200 -
100 -
bp

2 3 4 5 6 7 8 9 1011 12 13 14 15 M

JUT 1 anefinsifiduentdainnisiindsinafiduendeldananmaiumemeiinuaneisofinlagly

I =

Tnswes C28 (M

Ao ALULUINTEIU 1 Kb Plus DNA Ladder (Invitrogen™ Life Technology,

USA), 1-15 Ao Adutendleldananuaiu laun (1) 1deenmaiuund (2) LBoannaIuudewns

(3) BaaNnaIU7 (4) 1Beenmarunszidla (5) 1BaeNra1uNIELUNTA (6) LBBINMAIUNIIYUY

'
]

(7) \BoINVaIUWMGRIlATIY (8) LBBINVAUBUNANS (9) 1BRwviatuNnnsed (10) 1BesnmaIuuu

(11) \@RanvaUaoLsUde (12) gnNANYINVaUmMandas1y x nnatudundng (13) gnuauvad

NMATUABLIEY x NMAIUBUMANS (14) Nmanulnf way (15) 1BeamuIansIvued]

3.4 aAUTENA
nsnsvdeunaleldananvaiu 15
Wug Memalinugneisionia Weatnuenfduie
o a Iy a s !
waztuinUsaadwelagldlnsuesuuudy

v
a =

24 wiln wuitarefudAduleiAnTuiiaay
wana1siuwagldlunisdwuniugnaseliana
anuld Fefufsaunsaldinediauanoniiofialy
n1swuniudnaleldananuaiulauieniu

£%

#17 [14] fvasddrd [19] ndae [20] unsidedls
[21] dude7 [22] ndawliidre (23] ndaelifana
nengudesans [24] warvfediamdionnsd
[25] Wnendawldfanannauiis 15 Wug a1wnsn
wonldlasldlnsmesifes uenandudamudn
Insiwesusvlinanunsanennaleldananaiu
sanilungu q WelFeuifisuguuuuvesuay
Adwelundaziugnuitaiunsainsiziaing
duiusmaiugnssuvesnaeldananuaiuld lny

wusndneliananuaiulu 6 nqu Jaaenndeiu
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o
v o =%

nau fatuIsarunsaly

q

anwardugiulunsay

o

¥ v ¢

WAlALENBTSLNATATIETAMNFNTUENIS
Wugnssuvaandeldananmaule
wAdALgne sloNa lausuammgd
Funounisiisurednsiuad (annealing Tu
UfAsegnlanedmeisaliigeiu Tnsvilumeie
915199 A (RAPD, random amplified polymer-
phic DNA) a¢l¥guugitunounindifues
Iwsiwesussuna 35-42 semwaifod uwimaia
wemensiofidldufugumgituneuniadiduaes
Inswedidu 46-62 osrwaidua [3,4] Favzanel
Inswesuuvduidnduimumlsdungandsiu
ann1snszaneidlunisiniglvidesas uazvinlina
wAnanUFATegnldnedmaisaiuniniy las

< ) a s

NUMASRUNALD UL IINNATIALIADIS IO AAL

9 ' < Al

WOUALDULDTALIUNINNTIAURUNALD ULETLARIN

WANABNSLENA [23]
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Aerides crassifolia|1.00
Aerides multiflora|0.42 {1.00
Aerides odorata var. white|0.46 [0.42 [ 1.00
Aerides odorata|0.450.43 |0.54 (1.00
Aerides falcata|0.44 {0.49 |0.47 |0.58 | 1.00
Aerides falcata var. pink|0.44 |0.48 |0.44 |0.53 |0.66 | 1.00
Aerides houlettiana|0.43 |0.47 {0.49 |0.58 |0.61 |0.62 | 1.00
Aerides flabellata|0.32 |0.38 |0.34 | 0.34 (0.36 | 0.34 (0.40 | 1.00
Aerides krabiense|0.43 [0.60 |0.41 |0.45 |0.51 |0.50 (0.50 |0.38 | 1.00
Aerides rosea|0.44 |0.56 |0.39 (0.47 |0.49 |0.47 |0.48 | 0.36 [0.75 | 1.00
Aerides lawrenciae|0.45 (0.42 [0.41 | 0.48 | 0.50 | 0.50 | 0.55 (0.32 [0.49 [ 0.49 | 1.00
A. houlettiana x A. flabellata|0.48 |0.46 [0.47 [0.48 |0.48 |0.44 |0.46 (0.42 (0.48 |0.50 | 0.44 | 1.00
A. lawrenciae x A. flabellata|0.45|0.45|0.41 |0.41 [0.50 {0.46 | 0.51 |0.49 |0.47 |0.48 [0.53 | 0.56 | 1.00
Aerides Koki|0.37|0.41 {0.36 |0.37 | 0.41 |0.38 | 0.37 [0.36 | 0.41 | 0.44 0.38 | 0.52 [ 0.48 | 1.00
Seidenfadenia mitrata|0.44 |0.50 [0.38 | 0.36 | 0.47 |.045 |0.42 (0.39 [0.49 | 0.46 | 0.44 |0.43 |0.43 |0.43 (1.00
g 9o ¢ 8 g ¥ © g ¢ & 9 o & ¥ g
R R EEEEEEE R
5 % T 5 o2 8 3T L L ¢ F T O.o0=
a X - T 8 5 T & 8§ w ¥ 5 o & E
) 3 © o 2 > 3 s & U S S 6 I
s E = 8 § g 38 % ¥ R &8 & & § 2
g & £ T ¥ 58 £ § & & g < < < g
he] Re} = ] g = ) e} 2 % x x g
5 § 8§ < Y & 3 % s 0% g o 09
s} = v I [} S] S
< < 8] 3 (] < < g S (]
g g < £ 3 3
e 5 s ¥ @
) < 3 3
<< < =
< <

v

3U# 2 Al

4. a3u

nsnsivaeunaeldananuaiu 9w 15

v 5§ v a

NWUT AIYNAU

]

Auanorsioflagllnsiesuuudy

24 %lA NUIANUITOUENAULANANITENTNHUT

v o ¢

fuiug waznulnswes

]

ToPeLauRd U NI

20 %ila Nausadwunndlgliananmaiun 15

v ¢

WUT

q

Tasensiglnsiwesiieslaiieiasieans
AUNLINDISLBNR LIIDIATIENANUFURNUTN4
Wugnssunuidardulssdnsainumilousy

521319 0.32 9 0.75 Ineunugianuduiusves
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Anuilouveanaeldananmaiu 15 wug Nldainnaliakenensieia

naneldananuaiuna 15 Wug Alaarnmaile
wanalsiefintlun1sideasellanusanennaagly
ananuaiveendu 6 ngu Feudaznquilaiiy

aonmdasiuanvuzdugIu

5. inAnssuUsenA

ﬂWiiﬁﬂﬁlﬁ%’unuaﬁuaqumnamﬁ’uﬁﬁa
wazimun UnnInedesnvdglaseainsal Tunse
UsuIIgUuA Yauuseanm 2556
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Aerides crassifolia

Aerides multiflora
Aerides krabiense

Aerides rosea
-Seidenfadenia mitrata
Aerides odorata var. white

Aerides odorata

Aerides falcata

Aerides falcata var. pink
Aerides houlettiana
Aerides lawrenciae

A. houlettiana x A. flabellata

A. lawrenciae x A. flabellata

Aerides Koki

Aerides flabellata

0.37 0.47

0.56
Similarity coefficient

0.66

0.75

JUN 3 wnuglianuduiusvesndigldananuaiu 15 #ug Mldanmediauaneisiedia
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