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Abstract

The hybridization of Doritis orchid was done in order to produce new orchid pot
plant with a beautiful flower and year-round flowering. The project was undertaken by
collecting plant specimens of Doritis, Phalaenopsis and Ascocentrum as parents. The
crosses between Doritis and Phalaenopsis, and Doritis and Ascocentrum were done
producing 44 hybrid capsules. Hybrid seeds from all capsules were cultured under
aseptic condition and it was found that only 6 hybrids developed into plantlets, with
only a few plantlets in total. In order to increase plantlet numbers, basal leaf segments
of D. pulcherrima and D. pulcherrima var. buyssoniana were cultured on New
Dogashima medium (NDM) with 0-10 mg/l Thidiazuron (TDZ) to induce protocorm-like
bodies (PLBs). The result showed that TDZ at 1-10 mg/l produced PLBs, shoot and root.
Histological study showed that somatic embryos originated from the epidermal layers at
the base of basal leaf segment. Next, somatic embryos developed into three forms, that
was PLBs, shoot and root. This technique may thus be applied to increase numbers of
Doritis hybrid plantlets in short time period.

Increasing the efficiency of intergeneric hybridization was done by 1) the study of
capsule age; 1, 1.5, 2 and 2.5 months, and 2) the study of 5 culture media; Vacin & Went
(VW), VW + 100 mg/l 2,4-D, VW + 50 mg/l Dicamba, VW + 1 mg/l Kinetin plus 0.1 mg/l
NAA and VW + 2 g/l Peptone). The two months old capsule that cultured in VW
medium supplement with 1 mg/l Kinetin plus 0.1 mg/l NAA was found to be highly
effective, with 61 embryos rescued.

The suitable culture medium for in vitro growth of Doritis hybrid (Phalaenopsis
Wedding x D. pulchrrima var. buyssoniana) was investigated. Seedlings of Doritis hybrid
were cultured in 2 media; Vacin & Went (VW) and % Murashige & Skoog (MS) with no
supplement or supplement with 0.5, 1.0 mg/l Kinetin or BAP and with or without 0.1
meg/l NAA.  The best response in seedling growth was observed on %2 MS medium
without hormone.

The suitable potting substrate on ex vitro growth of Doritis hybrid plantlets was
evaluated. The 4 potting substrates; sphagnum moss, coconut bark, charcoal, and
charcoal covered with sphagnum moss, were tested. The charcoal covered with
sphagnum moss showed the best plantlet growth in shoot, leaf and root.

The morphology of Doritis hybrid was studied in the cross between Doritis and
Phalaenopsis, and Doritis and Ascocentrum which produce 4 hybrids: 1) D. pulcherrima
var. buyssoniana x A. miniatum 2) D. pulcherrima var. buyssoniana x A. curvifolium 3) D.
pulcherrima var. buyssoniana x P. Khao Pak Daeng 4) P. Wedding x D. pulcherrima var.
buyssoniana. The four hybrids each presented a different leaf pattern and only 2
hybrids, D. pulcherrima var. buyssoniana x A. curvifolium and P. Wedding x D.

pulcherrima var. buyssoniana had flowers. These two hybrids are suitable as orchid pot
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plants because of their compact size of plant and inflorescence, their having long flower
life and their pest resistance. The two new hybrids were registered at the Royal
Horticultural Society in the name of Asconopsis Purple Ubon and Phalaenopsis Warin
Bride.

A molecular marker was used to identify the genotype of the new hybrid. The
EST-SSR-B34 marker indicates the specific genetic profiles of D. pulcherrima var.
buyssoniana (NK13) x P. Khao Pak Daeng hybrid and its parents. Thus this marker proves

that the hybridization was successful.
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Snwayemgnumansveandelianatinis

ﬂé’wlﬁaqaﬁﬁq (Doritis) Lﬂuﬁﬁnagﬂuwﬁ Orchidaceae #@na Doritis Tribe Vandeae
Subtribe Sarcanthinae  dmduwan Terrestrial plant %30 Lithophytic plant (VLwyjasj, 2521)
Hagtundnelifanaiisgndainlegluanavuaueua (Phalaenopsis) (Christension, 2001)
n&wlffanadiadundelifiduegmuituiu sonfiusazussiiu idunidingiuoy Snvmedn
azdu luwuudeudronn luididemiedileeuihe denenss deneneniuduasnse nondauns
éauqiﬂau5QEumqauﬂ}amamazwsaauwu%ﬁﬂmﬂ%aaﬂﬂuﬁaﬂaﬂaﬁamaﬂ(33ﬁ,2549)ﬂ5581ﬁaqa
fsfinunszareiuglulsanalned 4 arewusie fih3s (Doritis pulcherrima) wuluvislu
A1ANa1e aald Aramile aensTueen wavniAnzIueantleunile unsgua (Doritis
pulcherrima var. buyssoniana) wuluwauniang Jusenideemile Wy Jwinguauenll Asasny
110U (Doritis  pulcherrima  var. chumpornensis) wufineld v JWIAYUNS Wag Doritis
pulcherima  var.  coerulea (lifiFefiuiiion) nuilulumeawmie aansTusen wazain
pyTusenidsunie (audnd, 2535) WeRvrsundavliluanaiudazylianuin Doritis
pulcherrima var. buyssoniana fuavesdu Tu LLamaﬂMajﬁqm lneilaiugeny 6-20 ax. Tu
PUIAINRYNINE 2-6.5 @3, 812 8-20 Wi, FoABNYID 37-91 . IIUIUADN/YD 7-29 ABN ABN
PANT1e 3-5 B, g9 2.5-4 ga1. Fnendausvuysouauiuing AUinidmiioundunen ddeundy
naunen AlWuNINAUAeN Tainauuazandnaluwuy & Sidelobe uvwUINLAWRDY WAL
Yunaew 1 (rSUselnuazauy, 2544) Doritis pulcherrima ddugs 5-12 wu. lundng 2-4 @u,
817 7-12 93, NUYnony1? 20-50 93, AII1UIUABN/T0 5-15 AN WUINABNNIIT 1.3-2 94, &
shsanviedn nduissuagnduaonglufumds Fvesuindaumainuansann (afauazunua,
2545; aaﬁmimquwmam‘, 2543:; auﬁuﬁ, 2543) Doritis pulcherrima var. chumpornensis
finonuaglurelndifesiusinie nenfidnuaziiufe diuveandunen 2 Srefidnvaradiedn
Jusesndnidntos dednuusiidudnuusiduaiunsasienaanisiugnssuld Doritis
pulcherrima var. coerulea \Bundglififivurndnninasiusdug dnuazidude fafousis
JefloniFendn sy

MsveIgnug

naveldunsgua (Doritis pulcherima var. buyssoniana) @111509818WUSLALTENNS

I3 dglj ) = [ .
wnzanluanmdasaiiie netdidneny 3-4 weunmizluemisgassawlas Vacin and Went
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duseundeliiunigualiitinisaydulaia (Mayawiwazanim, 2544)

nsveeiiuglaglddnluseuansailalundelianaifaazanalndidos Park uas
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fimsiundududeu 18% son 29% natauan 18% waada 20% wasluslaaasusauiuunads
3% msAnwemududuressmusumaeigilafinzadlunmamzdedudeu wut
Fudnlaulufidsdduens NOM i NAA 0.1 un/a. $uify BA 1 un./a. anansadnilfiAn
I‘Uﬂma%mLLaSLmaé’alﬁﬁﬁqﬂ WINAU 70% (MeyauuazAMe, 2543; Rungruchkanont, 2009)

nadssfurenansewdudnisfianansnveeiuaindiuvesiiudilu vegetative parts
ihinudanendeurnanimsssumiusensnieuasindefiiamuufutensndumisied 1, 2,
3 uaY 4 YUABIULEIMS New Dogashima medium (NDM) FWfin NAA 0.1 Un./a. wae BA 5
un./a. axdmiliAnnsfaunlsussana 21% wagwuidumianded 1, 2 uag 3 fuainmaen
gouannsadniiliAnnsiannliluna 2 Woulnended 2 wazded 3 Tnsfauniu dunna
Jeuazoonseu drusted 1 fnmsiaundudundile) sengou uaztenendou Jamitddny
Tumamneidesfudenangeufe nstuleuvendesuazuuaide lnsianiznisnivaude
wupiisedslilana (Meauuazaug, 2543)

Tuduneunsneiinalustarosudiolldsuunmmuin mafadiinadusiaresundae
Wiunsgualuewnstngns New Dogashima medium (NDM) s NAA 0.1 310 /a $aufu BA
1 un/a. Inaifian Welaaesudinsimunduiumnadnlifnnuasdingulslnaosuifntalsl
USnasnn Wedesmstiluslaresinianndudu ewnsimngalunsiamuvestdslaaosindae
Hiwnsgualiudugeu nui gnsenmsaauwlas Vacin and Went (VW) Suwiliunisiasayiule
vowfign uslsifmuunnirsmneadfiileUSouifiouiugas New Dogashima medium (NDM)
i1 2 gos Tinansasyiiulnveafulddnineimsgns (chihashi and Yamashita medium (IY)
(MeyauazAdy, 2543)

LwaaugmansuaymTUSUUaug

nsfnwmessuadiugaansiaudAnysenisusulaiugig ladns@nwdiuiu
Taslulguvesnaigldvatevila (Tanaka and Kamemoto, 1984) annnisAnendnuiulasiulaw
%aﬁﬂﬁaﬂiﬁaqaﬁﬁﬂ WU1" Doritis pulcherrima var. buyssoniana #9742U 2n = 76  Doritis
pulcherrima 97094 2n = 38 (Tanaka and Kamemoto, 1984; NIEYAUIREAE, 2551)
ﬂﬁ?ﬂlﬁﬁuéLLmuaqa Phalaenopsis, Aerides, Ascocentrum, Rhyncostylis Pelatantheria,
Neofinetai, Sarcochilus @lugidnuiulasiuleuy 2n = 38 %qaqammﬁﬁé’ﬂwmzmi



msiudgeiugndosldanadinaenaduldilszdunsenna

\3nAulALUY monopodium ileundaelifanasiiie Seanunsonandwanalduaslignuanilsl
Junsiu venainid@srsarugnuanndasldanadidafvanadugdn wdu Ascoglossum,
Gastrochilus, Kingiella, Renanthera Wwag Vanda ﬁ]’miw%aqﬂwauwudﬁ ﬂéj’JEJVLﬁaqa Doritis il
nsuanimanafiuana Phalaenopsis snian wazldgnuananalmiiondn Doritanopsis 91
ﬁ’iy,%iw%agjﬂwaﬂu Sander’s List Wu11 dn151Le1 Doritis pulcherrima var. buyssoniana
Juneowdiudu3uates (The Royal Horticultural Society, 1991) neleraiiosanituiing
nszeitusvoandelimeiugineuinauay UssnautuisuaulasTalen 2n =76 Fadethluld
Hurowsiiusuaniundelfanadugiifisuaulasiulen 2n = 38 guanfiAntuisdlonadn
FGYER
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A5AHUN15IY

1. MssauTandenugnasilaliluneuiiug

yhmsiadenndaelifanasiiia (Doritis) fie ndelifinis uazndaeliiunsgua Afidnws
wosumend Fduasny fanuyunudelsauazuuas Wieliiduduriewsiiug uazvinisdniden
nénelsfanavuaueuda (Phalaenopsis) wazanaldy (Ascocentrum) fisldnuazaenaisny i
amasenaonuanAsanndelianadivis mafuderugnssufiedudune hnafunasi
auysainnnenudiud tinasiuluualya Weudeusndels uazluifvlundesiidudels

ativ uliludiugamgi 10% Weserhlunauiugsely

2. msafregnuaundqeldaeniugengg
Ivinsnaninuioadagnuassinsana Tnetdunasndelsfiulilugidu ssautunon
ndelinsanafiuiufud ol
qﬂmauaqaﬁﬁq (Doritis) way anawuaueUd (Phalaenopsis)
qnmauaqaﬁﬁq (Doritis) waz @naiy (Ascocentrum)
dunanisieinvesgnuaumdsaininiswauluian 2-3 Weu

< &
3. Mamnzangnraluanmuasniye
Wilngeuiilieny 2-3 Weunvinsvend e iilnndaeliuialdlurinuiiiaei
Wouwan ldvaoavengauifiwdauiuaesagasuuiuemisans Vacin and Went (VW) 2zl
< o & a o < & P v & a o
waansgMeiiuiiems  dhwawnzwdaludeduiiinluieanisideeaumgl 2522
ANNAUENINS 60-65% Uuan 1 Weu wdsntudbivanelivaenlungesisaud
A 200 @nd unan 8 Falueydu duiinnanissenvesuandinmisdeadua
2 \piou

4. maduvGinadundaelfinntuduly

Mndlyminnuiuseudilddosnmsaignaausinsana SsldAnuvmadansmzdes
dodeluanndelianadivis  TaemsdniiliiAn  protocorm-like  bodies (PLBs) #aifu
Tassahaiiawesndeliiftannsovoeiusifivdnawiolllfodmad: ey
soulinnusasndunsfislenialumsfnuusssinsvesgnua

4.1 insAnwinududuresans Thidiazuron (TDZ) Mvsnzausion158ni) PLBs

ihdundeldiiuasndelfunsguaiifory 10 Weuluanwaende alugoudd
un 1-2 gu. Wnednlubitsdnlauvedly  TWluiedalumuvnadady 2 dw fedwlangly
wazaulauly Wrdvadunnglinmuiedududaamsuaginueuuuemisans  New
Dogashima Medium (NDM) #iflans TDZ enadiadu 0, 0.1, 1, 3, 5 waz 10 un./a. Inen9209
WNUN1TYAARILUU Completely Randomized Design (CRD) vinnsvnaesnssnisas 7 @gwe] 8y
4 %u vhmadeddudouluiowuauenmnll 25:2°C Anududuing 60-65% uagldSuuas
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2000 &nd 1Huna 8 daluwfu  imawdsuemslwluasTuiinuannidoudusseyina 3
Wou lnawiutoyaiesiduinisiiin PLBs uam uazsn

4.2 msdnwmeinemsiandoadonnly

Fushognedusneiiinnisiaunaintudiulu wu PLBs sen 310 Tinatududauludy
fulln Fadutuussann 0.3x0.5 wuRwng Wfegrhuazawnmeadluien formalin -
acetic acid - ethyl alcohol (FAA) 50% w1y 18 F9lue théregnsluudly tertiary butyl
alcohol (TBA) fiszuanududuvasueanased 5 sefu Ao 50, 70, 85, 95 uar100 Wadidud
audsy usazszauldine 12 Falus vmsunuiiweanesedlaeutsegnaly pure TBA 3 s
arlildinin 12 il enduiesednivadunaenuiiiiddiunauwes pure TBA U
paraplast lWfideuiifoumnivssann 60 esmusadea Milivssanm 48l wWew
paraplast 3 A% uavadldinan 12 dalue nnsiladedely paraplast dmnfusadeds
2y rotary microtome ANUNUSEUNAL 10-15 luAseu 1wau paraplast ﬁﬁﬁﬁuﬁaaﬂwamag
Anuunszandlan  deudlannied  Toluidine Blue uwagvinsAnwialandegienieldndes
qansse

5. nstiiuUszanSamnnsuanndaeldignuaudnsana
5.1 uavesereiinuazemsinzauson A vessIganautIund e Wanasiie
Fenaenndaglivhuauauia nams Aifanualawayauysal Genasiagie uagi
inasvesndeliiunsguaiiAvinunlifigamagi 10% Wuszezian 3-4 ey mrauUIAUSS
nassufls ndmindunenans 2,40 arududu 1,000 fadniu/Ans Uiues 30 lulasdns fu
utu aunseiafuiinunmng Anwnilade 2 dade Ao
1. 0eHn & 4 szeg P 1, 1.5, 2, 2.5 Ao
2. enaineiies 5 gos Ao
1. VW
VW + 2,4-D 100 un/a
VW + Dicamba 50 1n/a
4. VW + Kinetin 1 un/a + NAA 0.1 un/a
5. VW + Peptone 2 n/a
thilngnuauiifiengiln 4 vy wwhnswonsdeiiflnequilnlunoanesed 95%
eyl Mavuanini Welwduudn rilnndaeliimuauenvesilnueneenitiu 2 dw 14
Unfuauiiaifodumisindndeu tunissuuiuemsgni 5 gns dnnmnsudaluibes

weon

Tundialueumzidomamall 25+2°%% AnuTuduivs 60-65% Juan 1 Weou wiwiniu
likasniglivaonlivigosisaud anuiduuas 200 dnd WWuna1 8 Haluy/du wdean

g = o o e @ sy Aawo @ ° Y o
mawidsalune 2 wew insduiinUesidudinidfnaginu wasduiudnneniinig
Wl
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6. mafnugasansfiminzasdenisiiyivinvandaslignuanluanimuasnide

thiundrelifgnuamhuauayda x unsgua fiflsuaulu 3 Tu 590 3 Sindedu Fadsdld
TuanmuaemdeangUszann 1 1eu uwizidedusmsgnsdaunmed 2 gusfio gns Vacin
and Went (VW) uaggns ¥z Murashige & Skoog (MS) WaglAdansAmIuAunIsiasaLiulnae
Kinetin wag BAP fiszfumnuitudu 0.5 uag 1.0 fiadn3usedns Sy NAA fisefuanuididu
0.1 Jadniuredng %é’qmﬂﬁ?ut,wwLgaalﬁuﬁaaﬁmmmqmmﬁ 25 sarmwawed [unauu 3
War 5 Wou  TuTINHaNIIMAaeILaIlATIEiUayalaguHUNITNARBIUY  complete
randomized design (CRD) $1u7u 10 AmAaesq a 10 51 Sufindeyalnsiiusuaulusodu
mnunfsuazauely Snusndedu wazianmensn udnihweyaitudinlaluinsei
AMULANA9TALRAElAs3E Duncan’s new Multiple Range Test (DMRT)

7. msAnwFagugnilmunzausienisiesyiiulnvesgnndagliluanmlsaey

thnéelignuauriuaueuda Leha x wnsgua funzdsdufenmeisuiobe umns
Tugnmpivieafielindwliiusuidntuanmndoslml Wunan 2 #and anduiign
ndagliioonanuaamnziaes Sefuiiinmniusuassneentivan dgnndaelivgnlutansan
4 Jade fie 1) Ugnluaunnduuea 2) Yanlumuuensndu 3) Ygnluaumedu 4) Ygnludiums
Fllavugasauriniimea  thanndelifivgnluanugnita 4 tade dedlulsuFeuiiinden
wanafnla upewTuAETIENTAS 50%  nsguasnwiliiidleTanugnisuui snde
ansnilulasiaugs (30-20-10) aduifulogasiane (20-20-20) $as1 2 n3u dedns yndUAmA
pdnUgnidsatiune 12 Weu duiinwansiadivlavesgnndasls arwgeiu dunuly
AXgn3tU A1UNI19IU FIUIUTIN AN

8. nMsfAnwdnuaznsduguvandgliignua

nsadrendaelignuananaiidunisifed Idhnswaussrivanaifuazana
yhuaueUda uavsevinanaiflauaranaify likandn 4 duay fe

1. uASQUA X LTUKER

2. UAQUA X LUUAS

3. LA9gUa x Mauauda 13UNLes

4. WuaueUTa 1aRs x WAL

nsanwanuagaukazlu Wy sUslu dvedlu wazvuievesly  Anwidnuuzaen
Yopen Anen WaRARABN ANWINISATAULN  ANUMUMIUABLIALAZILAY  LAzgQeBnAeNn
ndrantudndenduiiisnuusdulinsendia

9. nMsaansidugnuauln
Wgnuaulval 2 9lla As wasgua x LULAT uae Nuaueuda LIARY x UASQUA VBaN
NeluuRIWeNn The Royal Horticultural Society, London Usgine@nsnageiuning sy

WUUNaSUYRIaNIAY WaznTIaaeuTevegnuadlnailaly website
http://apps.rhs.org.uk/horticulturaldatabase/orchidregister/orchidregister.asp
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10. N1531A5129% DNA Asiadaulananealannanaenug v

MaAURI8e 1

fuumaifusegndlugouresdundiAnainnsnanszning unsgua sia NK13 x
e 1 112U1ALAs 91U 15 Ay %ﬂgﬂwamgaﬂuamwﬂaam%a

nsanngause

tegnslugeuiildiunainfiduesieds CTAB extraction procedure with phenol-
chloroform (Sue et.al, 1997) ¢l unlundaeliliasdeslululasiaumen wdadenduasly
naaAvUIA 2 ml LAy Extraction buffer 650 ul (100 mM Tris, 1.4 M NaCl, 20 mM EDTA (pH
8.0), 29%CTAB, 0.3% b-mercaptoethanol) wagiiiy PVP Uszau 50 mg waulilgniu Vi 65
psraLdoa w2560 wiil  thesnuislifigumniives a- 6 wifuasiin  chloroform:
octanol (24:1) U311915 650 pl waslpendumasnluun Juwdss 3,000 seuseud ﬁqmmﬁﬁaq
U 20 W7t geansazanedulalanasalysiifiu chloroform: octanol (24:1) Bnilerinda PVP
Tuansazanetumies 3,000 sousiewdt fgumgiiviesuiu 20 unit gransazarsdlalanasn
Tvalifis 1/2 volume w89 5 M NaCl wasliidniiu wazifis 2 volume w89 95% ethanol Mudn
wasflidn iy thunuslifl - 20 ssmwaldoa uny 10 wni wieundl 4-6 ssrwaldua Uy 1 fu
(1001 12 Falag) Juwde 3,000 sevsoundt figamgiiviosuin 20 wift  mdandlafis &g
ArnauFiE 70% ethanol MnAznawdl 37 ssrwaidea ety vacuum uwis (Uszanal 60
undi) azanemzneusne TE buffer 300 ul Uuflgmadl 4-6 ssmwaidoa 1 Au (11091 12
F1lu9) 1An 3 plRNase A (10 me/ml)  Uudl 37 ssanwaldoa WWunan 60 widl wasiiy
Proteinase K 3 pl (1 mg/ml) Uufl 37 ssmiwaidoadn 1uiian 15-30 wal Wiin phenol:
chloroform Yumiesil 14,000 seUfowT um 10-20 udl anansazarediulaldvaonlug iy
1/10 volume 2 M sodium acetate Wag 2 volume absolute ethanol ﬂui‘ﬂuﬁlﬁu 1 AU
anndn 12 $alas) Jumilesil 14,000 seudound wIu 10-20 U7t d1angneusie 70% ethanol
$1uam 2 ads amnegnouliiuisiiguvnifes \iu TE buffer U3u1ns 100200 pl Liteazans
nrnaufidule Wushwil -20 esrwailed Wesen1snsevidely

Uz T hae Nk U S UL

yhnsnsavaeugnuanlaelfinsesmmnelulasuemmnalayi EST-SSR-B34 Gefidiuiua
repeat motif A (GGC)5 3 forward primer AATCCAAATCCAACACCAACTC uag reverse primer
TAATTCCAGCCACAGTCTCCTT lagldiduiosuiuy Useanad 25-30 ng, 0.25 mM dNTPs, 0.25 UM
forward Wa reverse primers, 1x PCR buffer with 15 mM MgCl, 1 U Tag polymerase ta?
Ufusinmsdethnduileinde uaeilujitenidens dl denaturation flgamgdl 94 s
waddea Wwnan 3 uifl muse PCR cycle s7uau 35 50U Usenaudng denaturation 7
onumgil 94 ssrwaldea Wulian 30 3ufl annealing figaumgdl 58 sariwaidea Wulan 30
Fuil uay extension figumadl 72 ssrwaidoa 1unan 1 undl uaz long extension figamail
72 esmwaidea (unan 10 Wit MnduianuensunauasauanessErisaneiug tngld
walla denaturing polyacrylamide gel electrophoresis 928 7 % polyacrylamide gel @
usaedoulnih 60 Snef figunafi 45 esmaiBea unan 2 $2lus 9ndutiundeudae sitver
nitrate 1floNTIIAOUININVBIUAURLEULD
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NANISNAABILAZIANTA

1. MssauTandeRugnIsialilunauiiug

1.1 nénelifanasinis Iddmdendundaeliiunigua wagndeliiisiidnvaueosunend
Fdumon faamunusiolsauazuias teldidudurewsiiug Sruau 33 s (ns1edl 1 uay
A 1)

M15199 1 viandreliianadinie Aldduduneunsinug

swanaagld vilanaagld swanaagld viianaqeld
CM 6 LASQUA PA 11 WASQUA
CM 14 LASQUA PR 8 WASQUA
NK 3 LASQUA DB 2 WASQUA
NK 4 LASQUA DB 8 WASQUA
NK 8 LASQUA MT 4 WASQUA
NK 9 LASQUA MT 9 WASQUA
NK 11 LASQUA UN 10 WASQUA
NK 12 LASQUA UN 15 WASQUA
NK 13 LASQUA MDM 2 fhis
NK 14 LASQUA MDM 17 fs
NK 18 LASQUA MDM 23 fhis
PA LASQUA MVP 2 fhis
PK 3 LASQUA MVP 7 fs
PK 5 LASQUA MVP 39 fhis
PK 12 LASQUA MV 1 fis
PK 50 LASQUA MV 6 fs

RE 4 LANRUA
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A 1 fuiugnaelilanadnig
(n) nieldunsgua
(%) nengliidinie

msiudgeiugndosldanadinaenaduldilszdunsenna

1.2 ndrellianauaueu@a (Phalaenopsis) wazanawly (Ascocentrum) l9vinnng

Andensuiiidnvaraenaeny fggniaeennenuandisanndieliianadnis Faduaeiudud

Wa¥aNNANTILIL 8 WUT (1137197 2 Uaznnil 2)

M157199 2 silandnelilana Phalaenopsis wazena Ascocentrum fildhlunausiiug

%

yilandgld ananangld LGRS
WUSU / gnmey
Wauan Ascocentrum WUGU
Huwes Ascocentrum UGN
WININBOU Phalaenopsis UGN
Ridetios Phalaenopsis WUGU
Awkaw 1 anunkas  Phalaenopsis QLG
Wkal 2 a1 Phalaenopsis GIALGHY
Wiau 3 Uainsw Phalaenopsis QLG
ey 4 L’mé{ﬂ Phalaenopsis GILGEY

2. msafregnuaunaleldarenugeingg

Igvhnswanduiieasngnuausneana  Inetdwnasndagldmiulilugidu umaudu

¥ 1 = 2 & o &
ﬂ@ﬂﬂa’JEJ‘lﬂJGlNﬁQGWU']ULGINVI NU

2.1 gnuaanaiie (Doritis) wag anawuaweuda (Phalaenopsis)
2.2 gnwauanadi’is (Doritis) uag analy (Ascocentrum)
HaNMINaNlAIINANANN NG 45 Aran waslaRnannay (19199 3, nnA 3 uag 4)
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M19°99 3 NsasgnNaNsinsanasyINanainduazanawaueUTa vieanailuuazlein

ANk

Auwsl (Diln) Auna (1n&s) wadlld

WATRUA WA CM 6 \iuuan IoEnnaeldanuay
wAsQUAa I NK 3 whuau 3 Yaiasm Iatnndeldgnuey
wAsaUa A NK 4 1iuuns Iatnndeldgnuey
WAdQUA SWA NK 8 ey 2 a1 IoEnnaeldanuay
WASQUA TiE NK 8 10Innedeu Iatnndeldgnuey
WASQUAa A NK 9 10Innedeu Iatnndeldgnuey
wAsQUa T NK9  wuau 3 Yarasm IoEnnaeldanuay
upsgua A NK 11 whuau 4 1ndg Iatnndeldgnuey
wAsaUa S NK 12 iiuuan Iatnndeldgnuey
WAsgUA S NK 13 vhuwau 1 vndinuas  Ianndaeldanuay
WASQUA 9 PA RTETN Iatnndeldgnuay
upsgua WA PK 3 whuau 4 1ndg Iatnndeldgnuay
wAsQUa A PK3  wuau 3 Yarasm IoElnnaeldanuay
upsgUa WA PK 5 whuau 4 1nmg Iatnndeldgnuey
WASQUAa TE PK 12 wuau 3 Ya1asm Iatnndeldgnuey
uAsgua WA PK 12 whuau 4 1andd IoEnnaeldanuay
uAsgUa A PK 50 whuau 4 1inig Iatnndeldgnuey
upsgua SWA RE 4 whuau 4 1ndg Iatnndeldgnuey
wAsQUa i@ PR8 wuau 3 Yarasm IoEnnaeldanuay
upsquUa SWA DB 2 whuau 4 1nRg Iatnndeldgnuey
WAvaUa S9E DB 8 Wiuuan Iatnndeldgnuey
WASQUA SWA DB 8 AU 2 a1en IoEnnaeldanuay
WAsQUa @ DB 8 wuau 3 Yarasm Iatnndeldgnuey
upsqua S9A DB 8 Aidotion Iatnndeldgnuey
WATRUA A MT 4 L Tuums IoEnnaeldanuay
WASaUA WA MT 9 Liuums Iatnndeldgnuey
WAsaUa 39 UN 10 \iuuan Iatnndeldgnuey
WASQUA S UN 10 e 2 8180 IoEnnaeldanuay
upsgUa A UN 15 whuau 4 1anig Iatnndeldgnuey
A s MOM 2 1Fuuns gElnnaeldgnuay
fhis 5% MDM 17 1Juuns IoEnnaeldanuay
fAs s MDM 17 1Fuuan eElnnaeldgnuay
fAs 5% MDM 23 1Tuuns eElnnaeldgnuay
fhAs 9a MVP2 RN IgElnnaeldannay

1"
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duwal (Deiln) Auna (1nas) wadlld

fhs 5@ MVP 2 WuaY 2 aneqn pElnnaeldanuay
fhAs va MVP 7 WA 2 A1e90 IoHnndeldgnuey
s s MVP 39 1Tuuns IElnnaeldgnuay
fhis 5@ MV 1 TwaY 2 anggn olnnaeldanuay
fhAs 3 MV 6 vhuau 4 nRg IoHnndeldgnuey
vhuau 4 nRg WASQUA S9E PA 11 IoHnndeldgnuey
vhuau 4 nRg WASUA SVd RE 4 plnnaeldanuay
vhuau 4 nRg wasgua s CM 14 IaEinndieldgnuay
vhuau 4 ARg WASQUA T¥d PK 3 Iotnndeldgnuay
yhuau 4 nRg wasgua s NK 14 Ieilnndaeldanuay
WA 2 A1890 wasgua sia NK 18 Iaiinndneldgnuay

awi 2 duiugndeliananwaueu@anldluneowinug

v

A 3 nsinniieadsgnuaulagldndagliviuaueuda duduw
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dl a d‘ b4 4 4 4 I ¥ 1
Ani 4 nsieiniveaignuaslagldndieldunsguatiusuugl

3. mawzwingnuasluaniwdasaido

msthudnniindeugnuaniifiony 2-3 Wou wvinnismedsduawnsgns Vacin and
Went (W) 0unan 2 ey samssenveamdn nud gneauiildidudiuseuiliiios 7 guan
(m37971 4) nilngnean 45 guay (5197 3) MIsadegnraNsEinandelianasiiuazana
W Fadumeiuduinusssuni wui ansondaduseuldluusguan Wy wnsgua sa NK
4 x Juuas uay uwasua 37 UN 10 x Liuuan uwisiunusdaiisenddiuuiios wandiiiui
néelfanainisuaranaifuiinuuendafunisiugnssumn vililenanswaufatios fausd
néelsfanainfauazanafuiimsieiauiulavnasen (monopodial growth) wawilszuusinidu
nomafivilouty udanmindlusssudtanuuanseiu Ae néelifanaidadundglsl
ﬁwuﬁua@uuﬁuﬁw’%aﬁu (terrestrial plant or lithophytic plant) dauﬂﬁaaiﬁaqaL%m%uaguu
Auldl (epiphytic plant) (Mgyaun, 2555) ﬁaﬁﬂﬁﬂé’aaiﬂaaaaqaﬁﬁmmLmﬂﬁmf"fumn

msasgnnanszriendelianaiilsuazanaruaueuia  (eusuviuazanowug
ANHANN9NITAY) WU TARUSBURNHANINNNTHANTEVIN WASUA T3 NK 13 x viau 1 4
Unues @adumeiugiay) wagnud ifusougnuauannsldiuiidundreliuaueyda
wagldfowsa (we) Wundielduntaua 1w vuau 4 AR x PA 11, WULAY 4 LIRS x RE 4,
wuaw 4 1eRe x PK 3 uag vhuau 4 nake x NK 14 Sanslindaelsiunsgua (@eiuguh) du
wefuwaltunsingnuauAtulngldfuougnuan 4 duay 2nnswan 6 4 wivisiintuagiy
yilomhuausuBagnuaniinnlidurieusifusseidinunduniugadelsl fegratu vuau
2 anegn Whglddudunoniow Waunsondngnuauld  nmswangnnausevinandieldana
fuazanaify viensuangnuansenintendaelianadivisaranaruaueudaluadall el
wldfuseugnuanuisnuiusouiildlunosdnauisiuoutios  Fududlgmsoniamedss
definuUszanagnaausiely Safeshmsfinymadaniafuinatundsliandudululy
vaded 4 lethenufanmsideluliifinusmnasundelignuaudinanavesanasinie 19l
UStnaunnluniaidusins,

13
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N 4 NMsEs g nrENsNanasEsEnad RuazananuaweUTavs eanady uazldsusou

AIGH
fuu (Da6ln) funa (1nas) Nanla
LY @ =3 (Y]
upagua 9@ CM 6 LULULER wan baiwsiun
UAIRUA 9@ NK 3 ey 3 Yanasan was ks
LYl < Y Y 1
unsQUa sha NK4  19uunq ladusau
uAagUa 39id NK 8 Wuau 2 a1eqn AR kW
UAIBUA S9E NK 8 WININNDDU wwas ki
WAgUA S9a NK 9 WININBDU AR kW
LA Ua %@ NK 9 ey 3 Yanasan AR kW
UAgUA SUA NK 11 vhuau 4 13 was i
Y @ =3 (Y]
upagua 9@ NK 12 LUuuan wan bW
wAUA 9 NK 13 wuau 1 v13dinuas  ladugau
WAIgUA S9d PA LA was i
uAdgUa 39d PK 3 ALaU 4 LINF AR kW
LAY Ua S9%d PK 3 ey 3 Yanasan AR kW
WAIgUA 9@ PK 5 Aay 4 LInRg was ki
LA Ua %@ PK 12 Wau 3 Yanasn Las lalwWeun
WAdgUA 9@ PK 12 Wuau 4 1Ians AR kW
WAIRUA WA PK 50  vhuau 4 L3R was ks
up9gua 39 RE 4 ALaU 4 LINF AR kW
LA Ua S%d PR 8 ey 3 Yanasan AR kW
uAgUA S%a DB 2 Nay 4 LInRg was ki
LY @ =3 [
upagua 39id DB 8 LULULER wan baiwmiun
upagua 39id DB 8 Wuau 2 a1eqn ARl Wawn
uAgUa 5%a DB 8 a3 Yanasan was i
WAIgUA S9id DB 8 Hidetioy AR kW
LY @ =3 (Y]
uAdgua 9id MT 4 LULLAI wan baiwmiun
v I3 3 1
uAIgUA 9 MT 9 LIRS wian laiwaiun
WASQUA W& UN 10  LUNLER ladudau
updgua 39 UN 10 wuau 2 a1eqn AR kW
uAgUA WA UN 15 vhuau 4 13 Lda i
31139 5% MDM 2 RGN, AR kW
1139 5% MDM 17 191ued AR kW
9139 5% MDM 17 1 uuan was ks
1139 5% MDM 23 19Led AR kW
1139 5978 MVP 2 RGN, AR kW
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duud (farn) Auna (1n&s) Hailld

f3e 53 MVP 2 AU 2 a1uqn wda it
fAs & MVP 7 ey 2 agqn wadalyiiaiun
s s MVP 39 1fuuns wadalyiiaiun
fle s3a MV 1 AU 2 a1uqn wda bt
fAs s MV 6 vhuau 4 1nng wdalyiiaiun
WIuay 4 1IARg wAgUa 5%a PA 11 lddudau
Wiuau 4 1IN WASUA 39d RE 4 ladugau
whuau 4 nng LAdgUa SWa CM 14 wiiinlidn
WILay 4 1IARS WAUA %E PK 3 lasugau
Wiuau 4 1InRAg wAUa 3% NK 14 lddudau
Wuau 2 agan LASgUA 9 NK 18 WAl

4. mauUTinafungelinnntudauly

4.1 1msAnyIAMdNTuesas Thidiazuron (TDZ) fimsansansien1ssni PLBs

uanangdestudnlauluasuansluresndislifiisasndelfunsguauugas
9115 NDM i TDZ isgfuanudiidu 0 - 10 un/a. Wuna 3 e wui vanglundaglsl
iMauazndreliiunsgualdanmnsadmiliAnnsianveadede  dwmedeulundieliiivis
wazndneliiunsguaildiuans TDZ ermdudu 0 - 10 un/a. awnsadniliinsiaundy
iewdosines 18 wWu PLBs sam warsn (amit 5) @15 TDZ mnandudu 1 - 10 un/a. @wnsadn
ihlungeliAdsian PLBs 16 53.6 - 67.9 % wardnisaavidesulminniudanlaululd 7.1-
21.4 % dmlauluvesndreliiunsguaiiliiuans TDZ mvundudu 1 - 10 un/a. awnsadnmi
PLBs Isiitsaidniion (7.1 %) uiannsadmireenlyeild 17.9 - 28.6 % (A31sil 5)

awdl 5 metanndudededeg mntudnialuvesndeldifivg (o) uaendelfungua (a-0)
(n,2) NsiAa PLBs (1) nsNngenLazsIn
(9,2) gonTINALNN PLBS () NsAAsIN
(@, %) NSNDN

15
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a s & & Y] &, A A 2 Y Yy a v o
M15197 5 Wesigudnsiawiluilowessguestudiulaulundeliinnuasndeliungua
UUDWNS NDM Afineans Thidiazuron Aansdadiusngg nasannmzidsadunat 3 weu

TDZ Fudundaldifiias Fudrundaeldiunsgua
(un/a) PLBs gam 3N PLBs gan 50
0 Ob 3.6 7.1 0 Ob 14.3 a
0.1 7.1b 0 0 3.6 0b 36b
1 53.6 a 10.7 0 7.1 179 a Ob
3 67.9 a 214 0 0 214 a Ob
5 60.7 a 7.1 0 7.1 28.6 a Ob
10 64.3 a 7.1 0 7.1 179 a Ob
F-test x n.s. n.s. n.s. *x x

' a o ea v o P o s ' aad o A o a & ' ad
Apdgluredutifinumesnyswitleutuliinnuuanmmeiafsesuanudetiu 95% Insigranuuana1dlagds DMRT
n.s. = MilANMULANA1INSEDR
** = ANANNIENATNISEAUAINMT DI 99 %

4.2 nsAnYINIEINIANITRLILTaIEe 97 U
nsAnwmmeneinaileldefiinmsimuiainiu nuwadtu epidermis Ushalauluidu
AUAUVRINTRRLTNRNEUUSTE (AN 6 n) TeuAnduusTatin suUtgad i IUIULAE

9

fwu1n1s 3 JUMUU e PLBs wan wavsin nsimunvedaunfnduuiloilu PLBs agnuliu

a =

I . . I 1 a a =3 a a
Uiy meristermatic cell vunuwiuegnateusIusau laananduusle (1w 6 %)

a A

Uil meristermatic cell wuwiumadannsanaundudiugen vanegen wseidu PLBs

'
a

VAL AWIULAUNNTU

A Wi 6 meiniAresn1aiin PLBs uazmsAadulminnidedeusnaguredaulundaeliiana
fis
(n) TandAnduule Wnmnwadiu epidermis
(4) nsiAa PLBs AiUsgnause meristermatic cell #unuiu
(a) myiaudugeavaiesen
(1) msmundugenuazan

@na = 10Lm
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msﬁumawuﬁﬂawlmaﬂamm 2 wiln fio ﬂﬁ'JEJllliJ’]’NLLauﬂaﬁﬂluLLﬂﬂaua Mndudnlu
sovluanwaenide UiuaummmmLmauwumﬂdﬂﬂuLaaﬂumms‘mmms TDZ Ay
WuY 1-10 un/a. mmaﬂmﬂ,wmswwuwmLuawamu PLBs i3pgaalan  31NN1591A804
winlaan ﬂaaaluaﬂamaqmaawuma naneliiinIuay nieldiunsgua finenwlunisiiiu
UimmmammawuﬂmLmﬂmaﬂu Imsmmalumuqmmsmﬂmmumuiuiwmm PLBs leiunn (54
- 70 %) LLaymmaﬂlmuaa (7 - 21 %) (37971 5) @9 PLBs LUuIﬂsquwmmaaﬂmalw
mmiasumawuﬁmummumaiﬂimasmi’mm IumusuaaﬂmsﬂuLLmauammimﬂmmumﬂu
/i PLBs Efies 7 % witingeanlaandt (18 - 29 %) I@&Jmamnwwumsm%nmsﬂmmauamq
i Wnadenadesiu Rungruchkanont (2009) 1mam1uaauﬂmalmLLmauaIummiwmmi NAA
AN 0.1 UA./8. SIUAUETS BA AMWNTY 1 Un/a. @m1sadniinisiia PLBs 18 % lay
gon 26 % @aiiUodiudmsiin PLBs deadlafisuiunisiia PLBs veandieliitnds aan
ﬂﬂamwuammalmmawummmmmiuﬂWusnawua‘“lmmmmsﬂmmaua g duanve v
msﬂiumstuﬁma,Jﬁiﬁmwuaaﬂa';sﬂ,mm'ma'mmmﬁﬂﬁymawuﬁamamwmwmﬂﬁymszi
EI’Juﬂﬁ’JEJ‘lﬂJLLﬂﬂ’e]‘Uallﬂﬁﬂiu’mEJWUﬁLQ‘W’]uﬂuIUQ'WﬂG]u’J‘Ll@E)ﬂLQENL‘WIJ’EJ AULANFINI
ﬂﬂstWmimuﬂimmiuﬂmalmmaawummmmmmmmmﬂmmﬂﬂﬂﬂ%u naelsisnA el
uulasiulay 2n = 38 aauﬂa's&Jlmmqauammmuimiﬂw 2n = 76 Jenanlannalglilieg
guallszdunased (ploidy) snnnndalsiie szLezjaamJu@uwaammmummmmmemq
AIUNITHAILT FUFIU LaZaNBAENINETTING maawmmuwaaammﬂf\]ummmlwm losan
'ivmwaammummiL.Lamaaﬂmawu lnedu Clnl way Pcll mmmmaanumaaaw G, cyclins
maummasmuwaaamwmu Tudumou cell cycle waadseglussey G, sowios wazduavinli
Lsaaammmimm (Galitski et al., 1999) mimﬂmmmmﬂmiwwmLuawamﬂiuwmw amimu
YoImsHAUISLINTad Ty epidermis fimswawndulanndneuuile (ndl 6) Twanfn
Buuslednisulswadifinsiuiunasivaunig 3 sUku fie TUslamesu wem Az 590 21N
nmsanwlulundieliivaneviln WU Oncidium Phalaenopsis Doritanopsis mMWilesnin
LamuﬂaLﬂmmimumaqmﬁwwm Tnefinsiamnannisaddu epidermis  waglwaninduusle
LUH“ZJUG\EJULiiJG]U“UEJQﬂﬁLﬂﬂ PLBs (Chen et al.,, 1999; Park et al.,, 2002; Chen and Chang,
2001; Gow et al., 2009) fmmuaumeiwwuwmﬂawluaﬂamw LLmLmﬂmmemuwaﬂU
iuﬂmﬂmisammmauuﬂa Imaﬂmsﬂ,maﬂamaamﬂLauuﬂawml,mmmuiﬂuiummu drunadglyl
3 YUAY19HY mmiammamuﬂdmnﬂmLmuwaﬂuaau

5. mitﬁiuﬂi“ﬁw%mwmiwémné"w‘lﬁanNauﬁiwana
5.1 waveseIEiinuazeIMsHINsasan T YeIR AT gnaaNTIund e ilanasiie
ﬂ’l'iWGLJU’]“UENﬂWﬂuQﬂNauﬂ’lEﬂmﬂ’]iﬁﬂU’]ﬁﬁ]ﬁlﬁl 2 Y93y Ao ongiln 1 4 szey Ae 1,
1.5, 2, 2.5 oy uavemsIngdEs 5 gus o 1 VW 2. VW + 24-D 100 1n/a 3. VW +
Dicamba 50 un/a 4. VW + Kinetin 1 4n/a + NAA 0.1 un/a uag 5. VW + Peptone 2 /& Na
mMnaeanuI ogilndinadensitauvesinas TneToufiouiians VW wazgmns VW + KN +
NAA ilooneiin 1 ey Snsann 62.5% uay 25% auadu waziAadsduaudnngiimun
12 uag 19 Anaz eudRu o1gin 1.5 ey An1simu 33.3% uaz 50% audny wasdl
Anadeduufmazifaun 21.5 uay 56 Anaz Audiiu engiln 2 ey Tnsiaun 100% way
100% mudfy wardAnadednouimngiiiaun 12 wag 61 Ang auddu engiln 2.5 iWeu
fnsfaun 25% waz 12.5% suadu uasfidiadesuoudwasiiiaun 15 waz 1 Ay

17
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pudfy @il 6) asdiuldhiinery 2 Weulinnumnzaniisiuinsdssndias
dosmniimsiau 100% wazidiadediunudnazannds 61 dnay Wetlndenganntuds 2.5
Wwou InavinlyinsimukaIuANAElA1aAawIN

iudaummqmmmiﬁm%ﬂ’mW’m?:mﬁ’wmqﬂmau WUI1 A3 VW + KN + NAA 1Tu
ansfuanzauiign Ao SwesduinmaiaunguasiidnoudmngifamunmnigadeiUisuiiie
funngeseImns (139fl 6 wagnwdl 7)

M19199 6 MINavesinavgnuaunasliviuaweuda vnee x ndreliivasgua 9ningdound
91y 1-2.5 e wasimnzuuewnsaasine L duszesiig 2 e

21N $auendl % fidins
(hou) 9IS Swawdr  fswawn e Fruudnasinaun*
1 VW 8 5 62.5 12+13.6
VW+ 2,4-D 8 0 0 0
VW + Dicamba 8 0 0 0
VW + KN + NAA 8 2 25 19+9.9
VW + Peptone 8 1 12.5 3
1.5 VW 6 2 33.3 21.5+16.2
VW+ 2,4-D 6 2 333 1.5+0.7
VW + Dicamba 6 0 0 0
VW + KN + NAA 6 3 50 56+55.2
VW + Peptone 6 1 16.7 8
2 VW 8 8 100 12+10.4
VW+ 2,4-D 8 0 0 0
VW + Dicamba 8 3 37.5 1.9+3.2
VW + KN + NAA 8 8 100 61.1£82.6
VW + Peptone 8 a4 50 13.8+22.2
2.5 VW 8 2 25 1.5+0.7
VW+ 2,4-D 8 0 0 0
VW + Dicamba 8 1 12.5 2
VW + KN + NAA 8 1 12.5 1
VW + Peptone 8 1 12.5 1

* ARaY + SE



nsdfudlyeiugndanldanadindaneduldlszdunszns

A#l 7 MimuvesAnazgnratanilneny 2 Wou uuemnIansiige MaaInnsnIziaes
Wuan 2 ey

NnMITBves My (2553) fildAnwnaveseendusionsAniinuartIeTIngnnan
Gi’hﬂ,mé’asﬂﬁﬁqaﬁﬁq YMUANTIUIN ASTEITEBNTU AD 2, 4-D AUINTY 100 UN./a. adhuLas
nasinAigyasndglinuwaueUdandinnnisiausieinasnalglivasgua Inavilvinishinidng
u wazamnsntieTindnnzgnaadlddnta uidisuudnngiisondindes Jafasdinnsfinu
duddludomesengiinuazomsimsdesivanzay Sswamsvaaes wui ingnuauiileny 2
Fou Bussegiimsihlumnsisafienetinduny  ssthhandumseszeznandandnnms
fmnoundvivinadeoauysaiud uasfinnsufjauitu  Zhang way O'Neill (1993)
i ndeliuaueudaiildvihninansaes  asfimsiaunveuniinlwdinadioouds
sovanysal waniAnnsufaustusoddszerina 84 fu wimeidensiildsrernaniios 60 fu
Fadinisenuves Zhang waz  O’Neill ma%ﬁmLW;Lﬁaqmﬂmasuaqmﬂﬁmiaaﬂ%umﬂ
AYUBNVAWINITHAUNETTINAIY 1 Kovaleva Wagay (2005) 51891U31 N15WENS 1AA
ey GA3  dudSumaisyiivlnvemasaisy  wimslianslundulelaladudssadudans
Widvlavomeonay  Mduvaeasyveandsliiunsgualasiyivlnd eyl jaus

a

Anlisatu Feldsvaznafivanzauiios 2 Weou JadnuSeuiisuiingnuaeny 2.5 Weou (75
U ql

Tw) MlenglndiAes 84 Tu lumsmaaewes Zhang wag O’Neill asnunTIwIuANnsNimLIly
NNANTOIMNSIEY 1-2 fwnzvintu Fudusngiinilivangay TusueImsinIziae N zay

LY K
o U v

dmsugnuaundnelifanaiinia fio gns VW + 1 n./a. Kinetin + 0.1 1n./a. NAA s?fagjmmmsf:
aamé’aqﬁ’m'mwwm??mLmﬁmaqqﬂmamé’wm Bratonia (Popova WazAmdy, 2003) Larn1sld
@13 Kinetin AU0dY 2.3 UM 397U NAA AUNTY 0.5 UM Jansumnzaudmiunis
Wiywiulnvasndeliignuan Ascocenda ‘Kangla’ (Kishor wagaaug, 2006) 91nn153Tedamudn
@15 2, 4D Tilnrusnzaufiayliudnenndrelindannisuamnas dwalinsionadtu
wazdatetingnuanld udlimnzalunsihuldluownamsisguaundaels fuwinsn
NSHARRNNANTINTENIN durum wheat x maize fiwuinmsldans 2, 4-D uay Dicamba lu
mmuwwm?:m%ﬁqLa%mmsﬁwuwmqﬂwau (Knox wagAug, 2000; Garcia-llamas uagmeny,
2004)

19
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6. Mafnugnsansizandensisyiulavaindaslignaasluaniniaanite

msfnwnmasnsdesiuseundelignuauruaueuda  x  uasgua  luewmsans
duAsedt 2 gns Ais VW uaz MS wudi Tussee 3 Weuusn nisasaiulavesnugeuluems
gns VW uag 14MS Afuasauaumseiydulaiag liunndstumn Teedidwly 3 Tu &
$wusn 4-5 91 wwnveduiuuilindnaudlomzideduans wMs fdvans BAP uay
aruesnduuliuanasdomneidedduonmns vw duans BAP safu NAA (msnefl 7 uae
8) Wawdsuomsgaaiuliuignndielfuasmzfesiedn 2 Weu suduszesina 5 Weu
Wi ansmuaunsaiyivldnademsiamunduseuresndelignuan Ae gasiidians BAP
Aty 0.5 1.0 fednfudedng Snavhliusludnasimsiuaruniruazauenives
Tu wagAueITINAARs (1397 9, 10 uay A mdl 8) nnsmaaesasivilsmauingnsoms
VW uaz eMS annsaldlunmamnsidesiuseundaslignaauviuaueuda x unsqua uarlides
Fuansmuaumasigiivls  lassugeufimededuomsiilifiansmugunisaiadulels
yunnmnhakazaulunfign  wegiiduunnuaseemnlndidssiugnsiiiuens
NAA erandudu 0.1 fadnfusedns lneduseuiiissuuemnsans VW fifiu NAA ensdudu
0.1 findnfudedns ansadnhliiAnsnlneedsdnounniian 6.80 sinsiodu (el 9)
uazsugouTiAEIULOIMTENT Y2 MS Tfin NAA arandudu 0.1 Sadnfusedns annsodmili
\Ansnlneledsduiuanniign 8.20 sndesiy (15l 10) malAuaIeUAuNIL AUl
nastonaifinsualulundelignuay Wefinsanisuileusiavesgasenma 2 gns wuh
mawnzdsduomisgns v MS AliFuasemuaumaaiagiuln dlifundelifvunan
nhauazarnueneduinnnimasnsdeduemsgns W winnugnvessinluemagas
v fimnndarmemsintuemsges v MS dusiuuluazsaunnluomsia 2 gasliua
liuansnafu Taefidwalueds 3.5 Tu uazduiusin 6568 310 (5197 11) Fawans
wnzdssugougniaundaglignuauruaueuBa x uasqua deandeaty Kishor uwagens
(2006) HlFimeidoandaelsignuau Ascocenda ‘Kangla” uaz Kishor waz Sharma (2009) fls
LWWL??ENﬂﬁﬁﬂiﬂqﬂmauisw’iw Renanthera imschootiana X Vanda coerulea m3lvians BAP
ANt 0.5-1.0 fadnsusiedns dnaviiivuinvedludinas waganueITINaNAY NEL
gnsomsdmiumnissiugoundelignuanflinaaenadostulaegns 12 MS fuavilvioun
Tuwagsnvasiusaulnginimameidiedugns VW uguaiiosnngas v MS iugnsemsits
sImpINIMdNIazsIensTedluliinasnn Juvsnzandmiundelignaniinisaigydvle
sgumnfudeiouiivuiundelimoiuuiasinmaaiagdulndeudnad
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M990 7 MIASguasiauvewiussundigliignuadluanimuasageiidesunemsgns VW
MdNasruRNNEsaRulaaundusng 9 Duoa 3 deu

H13AUANNTT Jwaulude  arundely . arwemlu Fwawsn Awe1In

RERING) Ay (w31.) (w31.) fadu (w31.)

T1 LiiAnans 3.00 1.28 a 1.73 a 570a 2.53 ab

T2 Kinetin 0.5 mg/L 3.25 1.15 abc 1.56 abcd 5.25 abc 2.65a

T3 Kinetin 0.5 mg/L + 3.11 1.15 abc 1.48 cd 4.78 bc 247 ab
NAA 0.1 mg/L

T4 Kinetin 1.0 mg/L 3.30 1.26 ab 1.71 ab 5.20 abc 281 a

T5 Kinetin 1.0 mg/L + 3.11 1.18 abc 1.59 abcd 4.67 c 276 a
NAA 0.1 mg/L

T6 BAP 0.5 mg/L 3.33 1.22 abc 1.67 abc 4.44 c 2.16 bc

T7 BAP 0.5 mg/L + 3.00 1.11c 1.40d 4.40 c 2.15 bc
NAA 0.1 mg/L

T8 BAP 1.0 mg/L 3.30 1.13 bc 1.49 cd 4.70 bc 1.86 ¢

T9 BAP 1.0 mg/L + 3.22 1.09 c 1.51 bcd 4.44 c 1.80 ¢
NAA 0.1 mg/L

T10 NAA 0.1 mg/L 3.40 1.18 abc 1.64 abc 5.60 ab 1.96 ¢

AadgluAANINANAEE Ny uiUlUITAULANA NIRRT SE A UANULTDIY 95% AATIERAIY

LANANaLAEIS DMRT
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M13197 8 NMSRTEuAzITmLvesRussundeldgnuasluan nUaenelidesuueIMnsans

15 MS TdinansauaunIsasaulnaududusing 4 Wunan 3 e

#13AUANNTT Jwaulude  anundely Aanwedly IWIWIIN AINENITIN

L3RR fu (w31.) (w31.) Aadiu (w31.)

T1 ldiduans 3.20 1.48 a 219 a 5.40 abc 221 ab

T2 Kinetin 0.5 mg/L 3.40 1.46 ab 1.98 ab 5.30 abcd 233 ab

T3 Kinetin 0.5 mg/L + 3.10 1.33 bcd 193 b 5.80 ab 2.29 ab
NAA 0.1 mg/L

T4 Kinetin 1.0 mg/L 3.44 1.38 abc 194 b 5.33 abcd 2.56 a

T5 Kinetin 1.0 mg/L + 3.40 1.25 cde 1.70 c 4.90 bcd 2.56 a
NAA 0.1 mg/L

T6 BAP 0.5 mg/L 3.50 1.20 de 1.62 ¢ 4.50 cd 2.40 ab

T7 BAP 0.5 mg/L + 3.20 116 e 1.50 ¢ 4.40 d 201b
NAA 0.1 mg/L

T8 BAP 1.0 mg/L 3.30 l.l6e 1.64 c 4.89 cd 205b

T9 BAP 1.0 mg/L + 3.20 1.20 de 1.71 c 4.50 cd 2.25ab
NAA 0.1 mg/L

T10 NAA 0.1 mg/L 3.20 149 a 2.10 ab 6.10 a 2.25ab

AneaslureduunnuAIednysmilouiulUlmNULANANEDRNSEAUANULTBITY 95% ILATI1ENAIL

wANALA83T DMRT
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M13197 9 NssaviauvesiuseunaglignuanluanmUasndeniiesuuemsans VW
MfnasrIvaunIssaiulaaududusiig o Wuna 5 weu

#13AUANNTT Jwaulude  arundly adwedly Fwausn AINYIITIN
L3RR i (w31.) (w31.) Aadiu (w31.)
T1 lalfuans 3.50 abc 1.57 a 2.20 a 6.50 ab 3.20 ab
T2 Kinetin 0.5 mg/L 3.38 abc 1.38 b 201 ab 6.25 abc 2.95 abc
T3 Kinetin 0.5 mg/L + 311c 1.36 b 1.79 bcd 6.44 ab 3.02 ab
NAA 0.1 mg/L
T4 Kinetin 1.0 mg/L 3.80 a 1.33b 1.89 bc 5.90 abc 3.06 ab
T5 Kinetin 1.0 mg/L + 3.33 abc 1.33b 1.71 cde 5.89 abc 332a
NAA 0.1 mg/L
T6 BAP 0.5 mg/L 3.67 abc 1.29b 1.70 cde 5.22 bc 2.39 cd
T7 BAP 0.5 mg/L + 3.20 bc 1.13 ¢ 143 f 510 c 2.40 cd
NAA 0.1 mg/L
T8 BAP 1.0 mg/L 3.60 abc 1.14 c 1.61 def 5.80 abc 1.90 de
T9 BAP 1.0 mg/L + 3.33 abc 1.09 c 1.51 ef 5.67 abc 176 e
NAA 0.1 mg/L
T10 NAA 0.1 mg/L 3.70 ab 134 b 1.89 bc 6.80 a 2.67 bc

AnedglureduuRnuAIednysilauiulUTANULANANEDRNSEAUANULTBIT 95% FAT1ENAIY
wANALA8AT DMRT
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M19199 10 MIRsuaiauvewugeunmelignuadluan wlasaeiidesuuemis
ans ¥ MS Mfinansmuaun1ssaiulaaududusng 9 wWuna 5 Weu

#13AUANNTT wdlude  Aanundnly arwendlu dwausn ANYIITIN
L3gLAULn fiu (31.) (31.) siagiu (31.)
T1 ladiwans 3,50 171a 272 a 6.80 bc 242 ¢
T2 Kinetin 0.5 mg/L 3.70 155 b 2.50 ab 6.50 bc 2.58 bc
T3 Kinetin 0.5 mg/L +
3.40 1.46 bc 2.09 cd 7.00 b 2.70 bc
NAA 0.1 mg/L
T4 Kinetin 1.0 mg/L 3.56 1.48 bc 2.22 bc 6.11 bc 3.09 ab
T5 Kinetin 1.0 mg/L +
3.50 1.36 cd 1.85 de 6.00 bc 3333
NAA 0.1 mg/L
T6 BAP 0.5 mg/L 3.60 1.25 de 1.89 de 6.20 bc 231 ¢
T7 BAP 0.5 mg/L +
3.20 122 e 1.75 e 570 c 238 c
NAA 0.1 mg/L
T8 BAP 1.0 mg/L 3.60 121 e 1.80 de 6.20 bc 221 ¢
T9 BAP 1.0 mg/L +
3.30 1.28 de 1.93 cde 6.30 bc 222 ¢
NAA 0.1 mg/L
T10 NAA 0.1 mg/L 3.50 1.58 b 2.49 ab 8.20 a 2.73 bc

AneaslureduuRn U IedN YTl uN Ul ANULANA1IN9ED RIS UANUIBI 95% FHATILRAIL
LANANaLAEIS DMRT

M13199 11 Wiguigunisiasyivlnvesiugeunaelignuailuanimuasaieiideauuemis
ans VW uaggns 1 Ms Tiliiduansmuaunsiasaniule Wunan 5 beu

gnsemns Jwauluda  arundelu avwenlu dwdusin AINLIITIMN
fiu (31.) (a1.) fadu (931.)
VW 3.50 1.57b 220 b 6.50 3.20 a
Yo MS 3.50 1.71 a 272 a 6.80 242 b

AadglunedulnA e nyswdauiulidnULANAIN R AN SEAUAINULTDITY 95% AAT1ERAINY
LANENalAe3T LSD
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a il 8 malsnAvlnvessusoundaeliignaanluemsgns Vacin and Went (n) wazgms
1o MS () e smuaunsisapiulnmuidudusing q Wunaum 5 1feu
T1 laiifiuans, T2 Kinetin 0.5 me/L, T3 Kinetin 0.5 mg/L + NAA 0.1 mg/L, T4 Kinetin 1.0 mg/L,
T5 Kinetin 1.0 mg/L + NAA 0.1 mg/L, T6 BAP 0.5 mg/L, T7 BAP 0.5 mg/L + NAA 0.1 mg/L,
T8 BAP 1.0 mg/L, T9 BAP 1.0 mg/L + NAA 0.1 mg/L, T10 NAA 0.1 mg/L

7. msfnwTaguaniivanzausanisieigivlavasgnndaeliluanmisaeu

HANTNARBINUIN gnuaNv AU UTH AR x WANYUA ﬁﬂ@ﬂiuaLLWﬂﬁuuaa AuAIY
gunniign 2.5 @y, Jsnnndimsugnludiuea d1u wagmungwin Aiflenagei 2.0 1.7
way 1.6 vy, mudiu mehuduaulu goaauivgnluauintusea uazdn+uea S1uauly
5.3 uay 5.2 Tu muddu Tngliuansnameadfaannnisugnlududisidwaly 6.4 T wsupnsis
msadRnnsUgniunutgniiTsualufies 3.3 Tu mefumiuenveddy gnuaniivgn
Tuauwnduuea aw+uea wavd danuenluliwandeiulaelen 4.8 4.6 uar 4.4 @y,
muaiu wignranfiugnlunungniiimuenlutesiigadios 3.2 vy, meunmnieves
Tu gnuauignluawiniuueatirnuniisluinniign 2.0 wu. wazannnitegsiitoddymsada
dewfleurugnaanivgnludiu+uea sy uaznuuendn Addenuniily 1.7 16 uaz 1.5
. MuARU  Snusnvesgnnaniiugnludiu+uea du auinfunea waznuNgni1 dan
13.3 11.2 109 uaz 9.2 590 mudwu lnssingnuasiivgnludiu-aea 1nnisIngnuaniugn
Tunuuewdn dumnuensn gaauiivgnluiiu+uea wag a1u fleeniiga 12.7 waz 11.4
w1, AUAWU Fegnnisingnnandiugnluniunznd uavaunnthmea Al 9.1 uag 8.9 @,
pudiy  Seniegluauindiuues  wasmuugninilidnwagsinde  vesulaiesinded
(M51971 12 waznnit 9) msugngnuanluauindfaveaiinavinlvinissaiulamedudidusas
i wiidlevgniduszeznaunussuunnesyivlafesninnmsugndnediu+iea vie
fafunsldidiuruea  (Ugnderulaufeaurintimes)  Sumnzaniiandutagugndniy
Ugnidssndelignuanriuaueuda ks x uasgua Weinrsandsdnuzmasiyivlaves
wouaiWug WinaueUBa Lk uay ussgua Hundwlififninadgiulaneen fadude &
szuurndunneima fuisweutagugniiinessueiuarszuisonidldd uwiannsadiu
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mstFulgeiugndosldanadinaenaduldilszdunsenna

fnwenutuld  Sdutanugnitfudiuiehlinnendelignuandenuenisnnnndingg
Ugnlunuszninuasauvintiued uazdsiinaviilimnidesauysal Liflomsdaresndedudu
VanﬂsLUﬂ’mlluWi’]’JLLauﬂLLWﬂ‘uullaﬂ musgndfutanugniiduinan fmsssuieiladn 3.
LﬂumuaﬂﬂumiﬂaﬂLamﬂmsfmaﬂamw faszuumnifusnisoniareuanudugs e
umﬂ%ﬂgﬂﬂmﬂmqﬂwam\hLLaumJgaa AR X UASQUA mm‘lwmamagLmuimmamummu Tu
wazsntesnitfandug duesauwintuueaduiananiiguinlisouiuea ligafudnlulud
ued SeaunsasnuenutuldAluSnaiivunzean (maawn, 2555) auiuldingnndeliifingg
Widulmaduarugannnitiangndu  waslivuavedluiflug) uiilevgnidsadussey
nefe 1 T awindueadadudesanw  Subunnuasiinavhlidinvesuaresnde
wudganuiunsidTagugnniuteni Sothgnnénelifugnlutaguanitiduduuasdniiv
Foaunintiusoa Sednavilvignnéaeliifimassydulafiivediudidu U uazsin wamsvages
ilaonndoafiu Kishor uazae (2006) l¥¥anugn Bg:du (2:1) Unviudeauniumea vhlvign
nawldanuay  Ascocenda ‘Kangla’  Hnswsapiuladndinislddanuan  Bgausnidisy
(2:1:1) usilsigonadaaiu Kishor waz Sharma (2009) istsauimsléfaguan Sg:a1u (2:1)
IﬁQﬂﬂﬁjalﬁQﬂman Renanthera imschootiana x Vanda coerulea finsiasgyiaulaaninnsld
Tagugn 8g:a1u (2:1) Uaviumeauvniduues

= a a v o a & = & o
M13199 12 Mseseaulnvesgnnalelignuauniwaueyuda 1infa x uasgua Mgnidedluian
Ugn 4 wuu

aquan  Aavwgeiy waulu anuendlu anundilu . dwdusin anwemsn
(31.) (31.) (w31.) (31.)

awWndayea 25+0.7a 53+27a 48+ 14a 20+£04a 109+423ab 89+26Db
MULENE 1.6 £ 0.5 C 33+£23Db 32+15Db 1.5+06Db 92+36Db 91+29b

AU 1.7+ 04bc 44x17ab 44+0.7a 1.6+03b 112+36ab 114+31a
U+UDA 20+04b 52+24a 46+13a 1.7+04ab 133+51a 127+43a

* UanANIsERRResERUAILLTesY 95%

* uanANansadRRBsESUAEay 99%

Aade+SE Tuneduiifinusesnusmilousulifinnuunnsimisedafissiuaudoii 95% Sinsnzsinu
wANA9lAeds LSD
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] Y v a & = & @
i 9 dnwagau Tu wagsn gnaauviiaweya LaRe x unsgua NUgnideduianuan 4 wuy
Ao awnniuuea nTuNeni1 61w wavauUaviunihmeauntused

8. nMsfAnwdnuauznsduguvandelignua

nsasrendelignuananainidunsifed Idhnswaussrianaifuazana
WinaueUda wazsznivanasiuazanaily lduandn 4 Anay fo

1. wAsgua x Lauen

2. UAIQUA X LAY

3. LA9gUa x Mauauda 113UINLes

4. vwaueUTa LnRa x LAY

Ineanuay 3 AWaY Fio UASGUA x WULER, UASUA X WY LazwigUa x YhuaueUTa
yntnuas Idgnaauiiidnuazguiddy Fvedu uazwuevedy Wugduuuidetuluusas
gnwas (An51971 13 uazgUR 10) Ao gnuauuasaua x uuan Tludnwazguuau vun 1.8 x 7.3
w1, & yellow-green 146 A MU UFN1955IU09 The Royal Horticultural Society W3ty
Fou fanusudng Fiwna vevludey Yaeluuvay Taulufudidu ludssedussuuienty
anWaNLAIRUa x Wuues Tludnvarguiau aun 2.2 x 8.0 9. @ yellow-green 146 A Alu
Zou fanUsudng Fiwna vevludey daeluuvay Taulufudidu ludssedussuuienty
ANWENLASEUA x WlaueUTd v1IUnuAS ﬁiugﬂ'% UM 3.7 x 9.8 @3, & yellow-green 146 A
Alusey veulusey Yaesluwan Tauluuandu luSesadussunubendiu

luduvesgnuaunuaueUda ARY X UASQUA ’Lwimaufjﬁﬂﬁwaué’wumaua 2 39
fio WiuausUda 1aks x wAsgUa S PK 3 uaz vhuaueuda ARd X LATQUA 5%d RE 4
aﬂmamulmaﬂmawmaﬂwmumqamﬁmﬁuawwLmﬂmaﬂu fo vhuaueU@a 1aRs x uAIgUA
e PK 3 16 2 oy ol 1) gnwanillugus vunm 3.7 x 12.1 wu. & yellow-green 146 C
Alusey veuluiseu Yangluuvan tauluviuansu TulSesadussunubentu wag 2) gnuawilly
JUT w119 3.5 x 8.4 %y, @ greyed-orange 136 A Haluseu veuluisey Yangluuvau Tauluvy
So Tudsadussuuifiondu Sgnuansiaddanuuansnsdudveduuazanueily
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gnuauNILAUEUTA 1ARe x uasua WA RE 4 gnwausalldgnuandiddnuaema
Hugruvesuiiuansnaty @ Shvadsd 1) gruaufluzulindu vuie 6.1 x 111 @, & green
137 C Aaluey veuludeu Yaneluuw, d wise 13, Judntes Tauluiudidu luiSesadu
sruueniy 2) gnuaudluzuuay vum 1.9 x 11.2 93, & grey-brown N 199 A iluiSeu veu
Tusey Yangluuvan lauluvuddiu luSesadussunuifeniu 3) gnuaudluzus vwne 3.1 x
11.4 @y, & grey-brown N 199 A Asluiseuiignuseiany anna veuludeu Jangluunay Tau
luriuanau luSeeaduszuuifedtu uay 4) gnwauiilugus vum 3.4 x 8.7 wu. & greyed-
purple 183 A RaluSauiigaussiang dvhmauns veuluSeu Yansluunay Tauluviuansu lu
Boaaduszuuiiedtu Sgnuausiatiaruuandameiiurne Uity Fveduuazaiiue
Tu

Fofnwmsieiapivln anumumusielsauazuuas  wavggeenaenvesndelsignuay
W (mmﬁ 14) wud ndreliignuandiulvgiinsasayiulat-uunans snyiuniiauey
e me x unsgua s3ia RE 4 Pdnwalusulindy fmseiqdulnsuazaisaeenmenls
riousviaBuY aﬂwmumfmmumwiaiiﬂLLazLmawaqqﬂmauLﬁ'aﬁnmiﬂgﬂL??maqmaﬁluamw
TsaSouiindsnmanainaauiudy wuin gnaauuasgua s UN 10 x Jauan uazgnuasung
gua 39d NK 13 x Wausu@a 11iuinues danununusislsawasuiassyiuios lnggouwe
selsaiifianimgaindes gnuanuasgua s9a NK 4 x 1daunas guasvhuaue U AR X U
gua 39 PK 3 muaﬂwmﬂusﬂi d greyed-orange anmauWWLLauaU%a AR X uAIgUa 9 RE
4 wmaﬂwmﬂmﬂum uargnuaN LA UTH ARd wAsgua Y RE 4 wmaﬂwmﬂmﬂi d
greyed-purple IAununusslsalaziiaITzAulIuNa1 Imawuaflmﬁﬁuaﬂﬁﬂmmmmmﬂwa
sithadleanwenmasiaudugslutisggru g gnuALaueUTd 1A X WAIgUA S PK 3 i
anwaglugus @ yellow-green aﬂwauWWLLauaU% AR X WAgUa 9 RE 4 wuaﬂwmﬂmﬂ
lanau uargnuauvLaueUTA AR X unIguUa S¥d RE 4 maﬂwmvimﬂi & grey-brown
AUNUMUABLTALAZUUAITZAULIN

nmsAnwimssenaen fignuay 4 saiiugniieauazesnaon (Ml 13) fe QA
uAIgUA A NK 4 x 1Fuuns sanaendrafiouliquisy - nIngiau gnrasvkausUda Lanha x
unagua 39 PK 3 Adnwairlugs @ yellow-green senmentiafiouiiquisy — nsngies
gnuauILAuEUTa 1aRe x uasgua A RE 4 fifidnwarlusulindy senmenldnaent uay
gnuauThuaueUTa 1ARs x wAsgUA A RE 4 filidnuairluzul @ grey-brown sanAontag
Feuliquieu - nangien Sgnrauuesiaiisilisennendsasdesgnidssoluliudiany
auysnlauiaszezoanaen

nsfnwdnuaizdenenuaznonveandaslignaay  anndelignuandiinsoonnen 4
siia ¥dnunizuazaueIvesteonan Sulunon YuIRnen Anen warelynsuILRde Fauang
Tumsadt 15

gnuALLAsgUA S NK 4 x Buuns Tdenenvuinduiinenan Tnefinrmederioue
23-25 . Tafiinens 12-13 wu. Tdwnunen 28-30 nen dnvuzdensndutonszay funse
AoNTITWIALEN N9 2.6-3.0 @x. @9 2.2-2.7 . #179 Purple-violet N81A naulnauguddy
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orange 24A @unansuindduuazianeniaediiung Red-purple 64A (AWl 11) Yenand
818N15UTU 40 U

anuauruaueUa ARt x uasgua sia RE 4 lugulindy Svenensmtiunans Tned
ArmETIYeTaTAA 26-45 By, Piiiinensm 6-15 . Swaumen 6-8 aen Anvmstenaniiu
Yonszay Uarevelas aanilvwialug) N1 5.0-5.5 4. a9 4.5-5.0 @y, d@334 Purple-violet N30B
nduUnduinsuazarunarsundiiat Purple N78A (il 12) demeniiongnisunu 60 Yu

gnuawuALBUFA AR x Wasgua S RE 4 TuU3 @ erey-brown fidenangaann Tng
faruemderianan 63 wu. sfidnensm 23 wu. f9waueen 13 aen dnuatenandure
nszar menss mendwunalyg n1e 5.5 @u. g9 4.8 wu. Fe Purple-violet N8OB ndund
WFenfunduaen (nwil 13) genaniiongnisumu 71 5u

anuauruausUda 1ake x uasqua Sa PK 3 Tugus A yellow-green fionansmiiu
nant Taefaruendenavan 35-09.5 wu. Ysfifinensnn 8-16 wu. fdwaunen 8-15 aen
dnwardonendutonsyay Uanetelds viiailudensnuuus aendawinning 4.2-6.6 gu. g4 3.7-
4.2 @y dnenivated Wy 917 White N155B, 1gau Purple 76A, wuwnsig Purple-violet
NBOB, 124 Purple N78A (n il 14) demenilongnisutu 33-45 3u
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M19199 13 dnwasrguisluvesdiunaildanuay

=

v a

q

HANANNLNDL

v

Fnell

WUSN

3

o

Q

RESTES

Yagway vualy | dnwae | dvasly anwaAaly | dnwaue | dnwae nsi3esly
(hxe) v | 3Ulu vaulu | Uaglu
WAIaUA 39 UN 10 x LUsuan 1.8x73 | duau | Yellow- Green |58y flgause | 138U Wy GRITEFATAN
146 A &ne dihena e
WASgUA S9E NK 4 X LU 22x80 | 5Uuau | Yellow-Green |58y ilgausy | 158y ITGH GLITEEVALY
146 A &ne dhena e
WAsQUa 9 NK 13 x Wuaueuda | 3.7x 9.8 | 3US Yellow- Green | 138U S8y TYGH adusEUIY
Y1UINKAY 146 A \Pie
yhuaueUBa 1Ak x uasgua A | 37x 121 | 3U3 Yellow- Green | 138U S8y Wau GLITERATRLY
PK 3 146 C WAen
35x84 | 3U3 Greyed-Orange | 138U 138U way AUTTUU
165 A WAen
vhuaueUTa 1aRs x wasgua s | 6.1x 11.1 | Ul Green 137 C Seu S8 i, U GRITEEAVA
RE 4 nau Y58 17, e
Judniles
1.9x11.2 | gUuau | Grey-brown N | 138U S8 way AaUTTUIU
199 A WAen
3.1x11.4 | 3U3 Grey-brown N | iSgu digause | iSeu TYGH adusEUIY
199 A &ne dhena e
34x87 | U3 Greyed-Purple | 58U 3aUsey | 158U WAy GLITERATALY
183 A Enadthnauns Lfie
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Al 10 dnwairguiauardvesiunazlundaelignuauguasineg
(N) WAsQUA 59 UN 10 x LONuan (1) UAsgUa 39ia NK 4 x L93un
(A) unsgUA 59 NK 13 x vhuaueu@a v1iuinuag
(1) vhuauaUda 1nRe x LAsgUA S PK 3 418 TuzUsa yellow-green
471 TugUsd greyed-orange
(2) WuauoUda 1aks x WARUA W@ RE 4
g Tugulundu, Tuguuay, Tugusa grey-brown, lugusd greyed-purple
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M13199 14 dnwasn1RsYAULe ANUUnIUselIALasila Lazgeennenvenaiell

GIGH
LRLIAGH anweauzlu N3 AU GIIBENEEN
waggAuln | NumUse
Tsauay
RN
LAgUA 39 UN 10 x Luuan Tugduay wuled iy | dey falyioon
YWIALEN AeN
WARUR S9E NK 4 x LUuns Tugduay wulauu vunae | f.8. - n.e.
naN
wAsgUa 39 NK 13 x wuaueuda | lusus wuladh | dey galsioan
Y1IUINUAS YWIALEN fon
vhuaueuda nRs x wsgua i | Tugls @ wulads | Wn f.8. - n.A.
PK 3 yellow-green | A
lugus @ wula Uwnane | delaisen
greyed-orange DN
vhuauayda 1nfa x wasgua s9a | Tugulandu WAulasn 11N naenl
RE 4
Tugduay wwulat vwnane | delaisan
fon
lugus @ wulaw | wn .y - n.a.
grey-brown AGEN
lugus @ wula Uunane | delaisen
greyed-purple DN
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AUNTENN
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SEGIE
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Hanadndaine

119/

WusnAae

2

o

1

nnsdsulee

V8.N dind # SHY )
gO8N 1910A-2)ding # SHY BEIEMIER
V9. dind # SHY YclclN s

85GTN SHYM # SHY ELR &

A331205 1RIN)NJIOH 1eA0y 3y MLELLIENRUIIMITULENRLIURYE

d08
N 12)01A NN umoIg-A215 2 nENY
TL[87T XGT| 9¢XTC| 1T¢X8T| LCXGT| 8vXG§ -91dind nvnwcmw el €C/e9 | v 3d BuL BT X PYLT BBACHENLM
d08 N )
0G-GY | 10| BURLEN nuRinEn]
09 | LTX9T| 9ZXLC| 6ZX8T | 6CX8T | XGG0G| adind| acaeucy 89 GT-9/G0-9Z | b 3d kKL SNENGT X YWLT LENEMETLI
bLJE DPLRT ’
‘DUILMIER | URTER
TPL'g | MEEMI | ‘DW{RLEN uaa158-monaA g enkny
SP€E | 9TXTT | TZXPT| TZXT| 1ZXZT| X9pTh | ‘Tlh | ALALUCH S1-8 91-8/G61-GE | € Md AL LNENST X DULL] BBACHETLM
L'¢-C’C N18 1910 pEYLY :
Ov| 60X80 | vIX60| v1X80 vIXT | X0¢9¢ -o1ding n?nmcmmm 0¢-8¢ ¢1-¢1/59¢¢¢ BUNMERT X b MN AL BNEMN
(‘rem) (‘rem) (‘Tefe)
(ne) (‘Tem) (%) | BX°U 'BX U (‘TeRs) URBIEUDERELR
GAMAMLA | BX'U| BX'U | TNALY | BLRALY | BX'U uesep | ep/URY oy BIEUDIA
eLubLe ULANEY | UBBNEU | BREINGU | DREINGU | UBBLLAR UBWE | RIGAUE | MENLE @pormarﬁc nmzw@.@

_,nmzcm\mﬂb@WCv@@C@@ﬁ@jC@@@?N&@C\% GT WBLELY
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M 12 naeldgnuauvhuaueuTa Lnds x uasgua sa RE 4 Tugulundu
(M) gUdenen  (v) Aen wavdvednen

i 13 nagldgnuauvhuaueyda vinkis x uasgua i RE 4 Tu3Us & grey-brown
(n) 5Us9YeneN (v) AON wardvaInen
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M 14 naeldgnuanvhuauey@a Lnie x uasgua swa PK 3 Tugus & yellow-green
(n, ¥, A) 5U19BMRN (4, 9, 8, ¥) ABN WazAVBIADN

M3UsziiugnuaNserinsanasinaazanaldy Ae unsgua x uuan uazuasgua x 1
una fdnwarluguuay (ms1eil 13) FadudnuazveandelifanaduiiiluFer suunu uaziing
L3gyL AUl LﬁaLU'%EJ*ULﬁEJUmiLﬁ]‘%m@u‘lmqﬂmamﬁlﬁ%@umnLsﬁmmm%Lﬂ]’%aylﬁuiwﬁwmn uay
gilioannean Tummzﬁgﬂmauﬁlﬁ%’uﬁumﬂL%uLLmﬁmiLﬁ]‘%sgLauimﬂfluﬂafm UAZEINITNDDNADA
leluszoznan 3 U (m3sil 14) dnvaznonuazdensnuegnuasuaigua x LTuuas Tdnuvas
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sprhauasuakanfuung Ao Suuienenisnansszriauasguakazfuuns Tenonduy aeni3es
Fadurensyay dodmss Ssuaunenun dnen purple violet (115197 15) Fednuauzves
gnNaNLAsaUa x Hauae feumnzauiasduliusedunszans iWesnduiivunadn demnen
SulFndniuanugeiu aoniAdududn (nwil 11) ggeenaen Squisu-ningien Faudung
WeaiuLaegua wagdanunumusslsalaziualunang

dunsusziliugnuanssninsanasiazanaviuauetda  lesanngnuandlsinnnide
ﬂ%ﬂﬁﬁvﬁamaLL@JLﬂuv\hLLauaﬂ%aawawuﬁmamau Ao WuaueUdd ¥1UNLAY uaruaueuda
AR mwﬂmaﬂwmyaﬂmauwlmummLLUsﬂiuu%qaﬂwmw\I‘[ulmﬂmﬂ Tagiomzenandlisu
furesuauaU@a naRs x wnsgua Tdnvurluuardfiunndeiuie 6 dnwae Ao Tugld 3
yellow-green, Tusus @ greyed-orange, Tu3Us & grey-brown, lugus @ greyed-purple, GLUE‘JLSU
ndu uazluguuau (Meefl 14) WeRarsandnunzaenanduiiluuazd 3 dnwas (15199 15)
anunsaussdulddn 1) Wuaueu@a ks x unsqua sia REA Tugulindu (nwdl 12) Tdnvue
Tuwazaeninfleutufuul Ao shuaueuda Liaks yndsens nuusduiliAetudesn ms
fameutiedenaneunvislisouneluinvesiuaueuda tane WandulusTaeosuuas
Hudugou 2) Wuaueuda ans x wasgua 9 RE4 Tugu3 & grey-brown ("t 13) §
Snunrvosgnuan fe dnunzdenonsmadisuntgua Uanenduisagniuaen wu dhu wun
Tugiaaenwauous nARe uiesendnvadenanem Sdliimnzanflasiunduliisea
ns0e wdlldnenmiasi lldduliifanon szvenenudauss Suuseninn dusiaanm
yumusislsuazaag 3) WilausUda LnRa x uasgua sia PK3 Tuzus @ yellow-green (n1w
fi 10) Tnwnzgnuay fo Yonendu Uaetenonidudntios uasdnvmzinedieruauoUda
nARe duTesndunenuasnduiiesedieuntgua waziinuulsusiuvesinen G 1M i
gou wumhe uazahe dnuargnmanidenumngaiindulivssdunszans ifesaindud
vadn denendulddadiutuanugeiu fSausenin (8-15 aon/te) ngoenaenifiou
fquigu-ningay Faduthaferiuunigua fulimamunusiolsauazuaas
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9. nMsaanzilzugnuainy
9.1 mMyaanzileugnuanlug wasaua x WWuuas uazidenduandluning 15 - 17
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Royal
Horticultural
Society

REGISTRATION CONFIRMATION

Karnchana Rungruchkanont, Thailand, Registrations, 11™ April 2012
(Our Ref: P. 21973)

To save resources the Registration Authority now confirms acceptance of registrations by
supplying a print out from the database. Please check the spelling of your grex epithets carefully,

as this is how they will appear in print.
Supplied by the Royal Horticultural Society as International Cultivar Registration Authority for Orchid

Hybrids

NAME PARENTAGE REGISTERED BY
ASCONOPSIS

Purple Ubon Phal. [Dor.] buyssoniana [buyssoniana)] x Asctm. curvifolium

K.Rungruchkanont

One(1) registration accepted by Julian Shaw.

Payment by VISA, with thanks.

Q@fm Dbraw

The registration fee has increased to £10.00(US$ 16.50) unfortunately we can no longer accept US$
cheques for less than two registrations, this is due to the high bank charges incurred for cashing
them.

Sorry for any inconvenience.
PLEASE NOTE NEW ADDRESS
83 Victoria Road, Selston, Nottinghamshire, NG16 6AR, UK

Email: orcreg@rhs.org.uk

A 15 nnsSusesnsaaveleugnuaslval Asconopsis Purple Ubon
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Phalaenopsis buyssoniana X

(mother plant)

Ascocentrum curvifolium

(pollen)

Asconopsis Purple Ubon

AN 16 aNuzYDLNUG Wolug wazgnray Asconopsis Purple Ubon

Description of Asconopsis Purple Ubon flower

A raceme length 10.0 cm consisted of 16 flowers. The first flower was 2.6 cm in
width and 2.2 cm in height. Petals were 0.8 x 1.2 cm, dorsal sepal was 0.7 x 1.2 cm,
lateral sepals were 0.9 x 1.2 cm and lip was 0.7 x 1.0 cm. Peduncle was 2.4 cm. General
color was purple-violet (RHSCC#81A). Lip color was orange (RHSCC#24A) at the base, the
middle of lip was orange with red purple stripe (RHSCC#64A)
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Sharing the best in Gardening
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INCLUDING
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Distributed with
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Orchid Review

VOLUME 120, NUMBER 1299, SEPTEMBER 2012

M 17 Mmsffuimeunsnaeldgnaauiuginiluinsans The Orchid Review Vol. 120
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NEW ORCHID HYBRIDS
APRIL - JUNE 2012 REGISTRATIONS

Supplied by the Royal Horticultural Society as International Cultivar Registration Authority for Orchid Hybrids

NAME

PARENTAGE

REGISTERED BY

X Aficeara
Florida Panther

x Angulocaste
Des Sablons
Des Varvots
Vicard Point

X Ascocenda
Harmonie Shinso
Maui Diamond

Memoria Gary Henington

Ming and Jeanne Wong
Sunspots
Susan Spring

x Asconopsis
Kdares Orange Lover
Purple Ubon

X Ballantineara
RIO’s Ruby Gem

X Barclia
Rosal Barker

X Brassocatanthe
Teddy Govender

X Brassocattleya
Betty Joe's Buttons
Jackie's Jungle
Luscious Lip

S. ¥ N. Abuela Chochi

X Bratonia
Toowoomba Regal

Bulbophylium
Meen Flambeau
Meen Labah Labah
Sri Chandra

Sri Mega

Catasetum
Amondawa
Dentigrianum

Jose's Green Gold
Mark's Red Hermosa

X Cattkeria
Cyclo Skin
Cyclomil
Todas

Cattleya
Agatha Bello
Alpha Plus Kid
Anna Elise

Brat. [Mtssa.] Star Fighter x One. [Odm.] wyattianum

Angcst. Augres x Ang. clowesii
Ang. cliftonii x Angest. Paternoster
Ang. Victoire x Angest. Noirmont

Ascda. Tubtim Velvet x Ascda. Pete Balasky
Ascda. Christine Ang x V. denisoniana

Ascda. Crownfox Moonlight x V. Pepe Sanchez
Ascda. Charlie Barg x Ascda. Tubtim Velvet

V. denisoniana x Ascda. Suksamran Sunshine
Ascda. Anant Gold x V. Rasri Gold

Ascps. Irene Dobkin x Phal. amabilis
Phal [Dor] buyssonfana x Asctm. curvifolium

Gt [Letna.] Adamsri x E. [Epi] phoenicea

E. [Epi)] Rosalie x Bark. skinneri

Le. Ann Akagi x Bet. [Ble.] Empress Worsley

Be. [Blc.] Beautiful Moming x B. nodosa
C. percivaliana x Bc. [Bl] Morning Glory
Be. [B1] Momning Glory x C. foddigesii
C. [Le] Breen's Jenny Ann x B. perrinii

Brat. [Mtssa.] Olmec x Milf. Sandy's Cove

Bulb. longissimum x Bulb. cupreum

Buib. [Cirr] auratum x Bulb. brienianum

Bufb. [Crphm.] Meen Buddy x Bulb. [Cirr] medusae
Buib. Meen Ocean Brocade x Bufb. bicolor

Ctsm. osculatumx Ctsm. complanatum
Ctsm. denticulatum x Ctsm. tigrinum
Ctsm. schmidtianum x Ctsm. pileatum
Ctsm. pileatumx Ctsm. Alexis Pardo

Cka. Cyclomil x Bark. skinneri
Bark. scandens x C. milleri
Cka. Cyclomil x C. walkeriana

C. [Le.] Hawaiian Drumbeat x C. [Lc.] Tiago Suzuki
C. [Le)) Haw Yuan Angel x C. [Le.] Hsinying Excell
C. [Le.] Susan Holguin x C. [Lc.] Mildred Rives

36 ORCHID REVIEW SUPPLEMENT VOL. 120

(O/U = Originator unknown)

Everglades

E.Young O.F.
E.Young O.F.
E.Young O.F.

Shinnyo-en (Hongsilp)
Exotic Orchids
Henington Farms
5.KWong (O/U)
P.D.\irtue

5.5pring (O/J)

Kdares (Tsai Chi-Chu)
K.Rungruchkanont

Ruben in Orch.

Ka.Kojima

R.S.Cronje

Henington Farms
Everglades (A.Easton)
R.5.Cronje

Caneva & Gomez

J Woolf (ON)

Meen Nursery
Meen Nursery
Meen Nursery
Meen Nursery

Juan Fernandez
Toninho

J.LHermo (M.Burchette)
M.Margolis

Ka.Kojima
Ka.Kojima
Ka.Kojima

R.J.Kinukawa
Alpha Plus
L.M.Wigley (O/U)

MW 17 Mmsffuimeunsndeldgnaauiugiviluinsans The Orchid Review Vol. 120 (si9)
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AN 18 — 20

Horticultural
Society

REGISTRATION CONFIRMATION

Karnchana Rungruchkanont, Thailand, Registrations, 22" January 2013
(Our Ref: P. 22810)

To save resources the Registration Authority now confirms acceptance of registrations by
supplying a print out from the database. Please check the spelling of your grex epithets carefully,
as this is how they will appear in print.

Supplied by the Royal Horticultural Society as International Cultivar Registration Authority for Orchid
Hybrids

NAME PARENTAGE REGISTERED BY
Phalaenopsis
Warin Bride Phal. Wedding Promenade x
Phal. [Dor.] buyssoniana [buyssoniana]
K.Rungruchkanont

One(1) registration accepted by Julian Shaw.
Payment by VISA, with thanks.

Jatian Shaw

The registration fee has increased to £10.00(US$ 16.50) unfortunately we can no longer accept US$
cheques for less than two registrations, this is due to the high bank charges incurred for cashing
them.

Sorry for any inconvenience.

PLEASE NOTE NEW ADDRESS
83 Victoria Road, Selston, Nottinghamshire, NG16 6AR, UK
Email: orcreg@rhs.org.uk

ail 18 nsSusesmsaaneleugnuaslval Phalaenopsis Warin Bride

41
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Phalaenopsis Wedding Promenade X Phalaenopsis buyssoniana

(mother plant) l (pollen)

Phalaenopsis Warin Bride

AN 19 dnuaizvaliug weug uazgnuas Phalaenopsis Warin Bride

Description of Phalaenopsis Warin Bride flower

A raceme length 16.0 cm consisted of 15 flowers. The first flower was 4.2 cm in
width and 4.1 cm in height. Petals were 1.4 x 2.0 cm, dorsal sepal was 1.1 x 2.1 cm,
lateral sepals were 1.3 x 2.1 cm. and lip was 1.6 x 1.7 cm. Peduncle was 2.5 cm.
General color was light purple (RHSCC#76A). Lip color was light purple (RHSCC#76A)
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Royal
..n'.'.-! Horticultural
""’C" Society

Sharing the best in Gardening

QUARTERLY SUPPLEMENT TO THE

INTERNATIONAL REGISTER
AND CHECKLIST

OF ORCHID HYBRIDS
(SANDER’S Li1ST)

JANUARY — MARCH 2013 REGISTRATIONS

Distributed with
The
Orchid Review

VOLUME 121, NUMBER 1302, JUNE 2013

A7 20 NsARurimeunsnAeldgnaauiugluadluinsans The Orchid Review Vol. 121
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NAME PARENTAGE REGISTERED BY
Tay Kiah Huan Phal. Michael Chamorro x Phal. Dragon Tree Eagle M.J.Wong

Tiger Vision Phal. Sogo Cake x Phal. Tigerling R.Wernon

Tuanku Aishah Rohani Phal. [Dtps.] Shih Hua Gold x Phal. Yellow Beauty Seremban O.N.

Tying Shin Bravo Phal. [Dtps.] Yu Pin Fireworks Tying Shin Orch.

Tying Shin Eastern Star
Tying Shin Smile Kitty

Tying Shin Smile Pixie
Tying Shin Thor

Warin Bride

White Banana
Wilson Tobia
\Wassner Little Star
Wu Chun Mei
Yaphon So-Soo
Yaphon To-Too
Yellow Chimera
Yellow Panda
Younghome Beauty Gold
‘Younghome Fantasy

Younghome Golden Pixie

Younghome LV

Phragmipedium
Bohemian Rhapsody
Cahaba Jewel

Nights in White Satin
Red Wing

Thor's Hammer
Wassner Carivitt
Wiassner Fuchs
Waéssner Grandurgan
Wéssner Schneerose

Pleione
Aoraki

Baritu

Drew Borrey
Nyiarongo
Sirius

x Procaste *

Uglybug

X Psychophila
RIO's Sweetheart

x Rechingerara
Alexandra Kontos

RIO's Christmas Gift
RIO's Lava
Tzeng-Wen Falls

x Renanopsis
Jessica Tan Soon Neo

x Renanstylis
SCBG White Flame

¥ Phal. [Dips.] Formosa Cranberry
Phal. Sogo Genki x Phal. Yu Pin Easter Island
Phal. [Dtps.] Tying Shin Fairy
x Phal. [Dips.] Yu Pin Fireworks
Phal. [Dips.] Tying Shin Little Pearl
x Phal. [Dips.] Tying Shin World Class
Phal. [Dtps.] Yu Pin Fireworks
¥ Phal. [Dips.] HF Purplefly
Phal. Wedding Promenade x Phal. [Dor] buyssoniana
FPhal. Musashino x Phal. Double White
Phal. hieroglyphica x Phal. lueddemanniana
Phal. Sogo Venis x Phal. [Ki] taenialis
Phal. Tsay's Evergreen x Phal. Ang Chee Yang
Phal. Jennifer Palermo x Phal. Yaphon Sir
Phal. fimbriata x Phal. K 5 Happy Eagle
Phal. Tai-l Yellow Bird x Phal. Dou-dii Pearl
Phal. Tai-l Yellow Bird x Phal. [Dips.] I-Hsin Panda
Phal. [Dips.] Sin-Yaun Golden Beauty x FPhal. Emeraude
Phal. Liu's Fantasy
% Phal. [Dips.] Younghome Orange Lip
Phal. [Dips.] Sin-Yaun Golden Beauty
x Phal. Yushan Green Pixie
Phal. [Dips.] Lianher Blackberry
¥ Phal. [Ditps.] Younghome Lilien

Phrag. caudatum x Phrag. Stairway to Heaven

Phrag. Eric Young x Phrag. Saint Eligius

Phrag. wallisii x Phrag. Alien Syndrome

Phrag. Robert C. Silich x Phrag. besseae

Phrag. Red Lightning x Phrag. humboldtii [warszewiczii]
Phrag. caricinum x Phrag. vittatum

Phrag. Wossner Supergrande x Phrag. warsczewiczianum
Phrag. [Cyp.] Grande x Phrag. [Sel] Urgandiae

Phrag. schlimii x Phrag. warsczewiczianum

Fin. Rakata x Pin. Alishan

Fin. Rakata x Fin. Soufriere

Pin. pleionoides x Pin. Alishan
Pin. aurita x Pin. coronaria

Pin. formosana [pricei] x Pin. Leda

Prom. xanthina x Lyc. cruenta

Psy. macconnelliae x Mcp. [Schom.] albopurpurea

L. [Schom.] colombiana [wallisii]

¥ Rth. [Ble.] Fuchs Orange Nuggett
Rith. [Blc.] Rio's Hohoho x L. [Schom.] splendida
Rith. [Blc.] Volcano Prince x L. [Schom.] undulata
Rchg. [Blc.) Tzeng-Wen Day x Ric. [Be.] Duh's White

Rnps. Embers x Ren. philippinensis

Ren. citrina x Rhy. [Sim.] retusa [viclaceum)

28 ORCHID REVIEW SUPPLEMENT VOL. 121

Tying Shin Orch.
Tying Shin Orch.

Tying Shin Orch.
Tying Shin Orch.

K.Rungruchkanont
M.Gehring (O/U)
C.G.Tobia

0O.Gruss (F.Glanz)
M.J. Wong

Yaphon Orch.
Yaphon Orch.

I-Hsin Biotech. (O/U)
|-Hsin Biotech. {O/U)
Young Home Orch.
Young Home Orch.

Young Home Orch.

Young Home Orch.

Orchids Ltd [MN] (R-J.Quené)

ORCHIDbabies

Orchids Ltd [MN] (R-J.Quené)
Orchids Ltd [MN] {Jason Fischer)
Orchids Ltd [MN] (R-J.Quené)

0.Gruss (F.Glanz)
0.Gruss (F.Glanz)
0.Gruss (F.Glanz)
0.Gruss (F.Glanz)

H.Ronken
H.Ronken
P.Desombre
G.Bergel
P.Desombre

RHS (B.Berliner)
Ruben in Orch.
Claude Hamilton
Ruben in Orch.

Ruben in Orch.
Wong Ching-Tien

Koh Keng Hoe

Kunlin Wu (J.Duan)

M 20 MsaRuimeunsndglignuauiuglyvaluingans The Orchid Review Vol. 121 (sie)
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10. M53AT129 DNA Asasautandnualgnuauaenug v
nNnsldiaSesmang EST-SSR-B34 asiaaeulendnualgnuauveinasldilasunisnay

UGN UARUA 39 NK13 x Wwaueuda 1 v1iuinuns Juduaenugindinauyulunig

[V
[y

a o a a | ) ' & o & Y ada o
ATl KaNINTIRERULAUALWETIUTING WUN fMeg1gnuauna 15 au iWuauniliugnssy
YpINanarne v3ananileinng 15 du Lﬁuﬁuqﬂmauﬁuﬁﬁq \HosanuauRdueNUIINghans
MILOUALDULDVDIL WASUA S%a NK13 (NK13) Lagusane Nikaueauda 1 919u1nwne (Pha.
a ) | a & a v | a &

red) (N9 21) TA8AULNIZUAAILAUALDULOTUIN 150 bp VULTAUNDILLAAILAUALOULDIUIA
125 bp WazAUgNHAaLT 15 fiu uanwuaURdweniivieuwn 125 uaz 150 bp Fuduendnuel
ANV NHANAERUT VLTIAAINNITHANTENIN UAUA A NK13 x Wwaueuda 1 v10
UnLLAg

M
-

123456789 101112131415

NK 13
Pha.red

awil 21 ndezaanludiaadidalnslvigauansondnualgnaaundaels! unsgua s NK 13 x
WnaueUda 1 91Unuas Ingldiasowmuny EST-microsatellite -lwsiuod B34: NK
13 fip uAQUA 597 NK13, Pha. red fie Wuaueuda 1 ¥19U1nuay, 1-15 A gnuay
WU 15 feg19/iues uag M Ae 100 bp ladder

= A Y a ¥ ! . . .« Qe . % gj

Luaamﬂqﬂwammlmmmrmmsmaummwa’maqa (interspecific hybridization) asuy
anuauiiligeniilonaiiazuanidnuueiugnIsuwuu heterozygous MsUATBINUNEALIULE
wuululpsuaminalasi (SSR markers) unldnsrsaeunnudugnuandadianinumunzauogieds
\eanaau UAnTwesa3semueing 1 fo LaAsaNvuzYaIwauAduewUU co-dominant
=t ° a a3 Y,
FIAUTOTUNNITAALAUALDULBILUY heterozygous way homozygous b (F3Ns, 2554) Ha
NsnnaellaaenAdediusIeauLed Yue et al. (2006) Iyl insewnelulasuaninalan
ausadndwungnuanvenalgliiana Dendrobium senandulsiwazaumials wanantdany
a 1 Aa A A Y . . = o = 7 L s v
9N gNNANNUNDNIDUULAYINY (sibling) WeurlUAnwiAuduiusniaiugnssy
(phylogenetic) anuingnineglunguieniiu wandiiiuinaisamunglulasuenmalanduy
wsemeRdueninummnzanlunsinviendnualvesgnnay uazdeliinufuusanug
Aadenaunalslinlulaiinainnisnaueanannusesnng (population)  7Adesn1sUsEIiiy
(evaluation) Tutuneuvesnisiniden (selection) laBneae Tunismsrraeuiendnuaivesgnas
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A ansafAnwlalulaseinisidegesd 2 mavaunsemnglilasugninalaiangiuteys
EST uagn1sussliumnuvainuanennanugnssuvaanaielianadinig

dgu

msassgnuawssanaldvhmakasiman 44 uan Tiingnaay 44 duan Tduson
gHENT I 6 Fud Ao NK 4 x Lsu:uum UN 10 x 1dauan, NK 13 x vhua 1 919U1nues, ¥
uau 4 1Ak x PA 11, Wuau 4 1Ak x RE 4, Wuau 4 1aks x PK 3 Sefiugouainguauia 6
ATdUlREIIN

mafiuBnadundaelsantudnly Taenstnih PLBs anFuduluveandasliiinis
wazndeliunsgua annsolddnlavlumisisduons NDM fifivans TDZ arundudu 1-10
un./a. uazamnsndnih PLBs von uazsinld lasgadudnvesmsiaunidode Ao mafels
nfnduuilefituad epidermis vinalaulu Twndneuuslefimsimuselu 3 sUuuy Ao
PLBs gam uaxs1n waannsideiansailuldiiuuiinasundelignuaurinsanavesanaii
A MAngnuauludnudossnn  esnarsuandamatugnssy TTUTnasnnluna
JUTINS?

mMafiUsEASamnsHanndeliignnansinsana TnensAnwinavesengiinuaze1vni
wnzaudenIWmuvesinnzgnuanitundelifanaiinis inseugnuaneny 2 e wanzaui
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ANNY
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ApsndlignuauaueuBa niaks x uasgua

MsfnwdnuaiulazaenTesgHaNsEINaNaT I azanan AL UTA  wagTEning
anasAsuavanaity dnandn ¢ guan fo UAYQUA X ULER, UAIQUA X LTULAY, UAQUA X
vhuauaUda 111Unuas way Thuaueuda LaRg x LANYUA Fafidnwazvedlufiunnsnaiu e
‘Uamammalﬂ mmaaﬂamamwaaﬂmaﬂ 2 Auau Ao wAQUa x LINWAT kay YuaueUTd
nARe x uasgUa waestiiaddnuasaenaieny SSwauaenin uazdenendulddndiuiy
Arugedu  dufiaumumuselsanavuiey  deiaesgranTanumnzauiianduliisedy
N304
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Horticultural Society au Ussinadengy 1w 2 Fo Ao Asconopsis Purple Ubon uaw
Phalaenopsis Warin Bride
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nyaseulendnvalgnuasesnd e ElF U sHaLTLg TN Wsgua sa NK13 x viuauesya
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Chen, J.T. and W.C. Chang. 2001. Effects of auxins and cytokinins on direct somatic
embryogenesis on leaf explants of Oncidium ‘Gower Ramsey’. Plant growth

regulation 34: 229-232.
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Establishment of protocorm-like bodies and plant regeneration from leaf explants of Doritis spp.

Meyaun $95TNUUA | uae Usziaas weAad |
Rungruchkanont, K.' and Wongsalee, p.’
Abstract

The objectives of this study were to find suitable concentrations of Thidiazuron (TDZ) to induce protcorm-
like bodies (PLBs) from leaf segments of Doritis spp. and to understand the process of PLBs formation and plant
regeneration from leaf segments. Two leaf segment parts (basal and tip segments) from in vitro seedlings of D.
pulcherrima and D. pulcherrima var. buyssoniana were cultured on New Dogashima medium (NDM) with TDZ at
0,0.1, 1, 3,5 and 10 mg/l for 3 months. The result showed that TDZ at 1-10 mg/l induced basal leaf segments of
D. pulcherrima, forming 54 -70% PLBs and 7-21% shoot but the same dose induced basal leaf segments of D.
pulcherrima var. buyssoniana, forming only 7% PLBs and 20-29% shoot. It can be stated that D. pulcherrima has
a higher potential for multiplication than D. pulcherrima var. buyssoniana. The histological study showed that
somatic embryos originated from the epidermal layers at the base of basal leaf segment. Next, somatic embryos
developed into three forms, that was PLBs, shoot and root.
Keywords : Basal leaf segment, Doritis orchid, Somatic embryo, Thidiazuron

uUNAnga

ﬂ’1?ﬁm:mﬂ%ﬂi‘fﬁ'ﬁ”mqﬂi:mﬁﬁﬂmmummLﬁu%um@qaﬂ? Thidiazuron (TDZ) 7issnzassienisdniintulsla
neduladued (protocorm-like bodies, PLBs) ‘-h’]ﬂ%mu@"lualwﬂﬂdﬂ5’Jﬂlﬁ@f]ﬂﬁﬁdLL@ZL‘ﬁﬂﬁ@ZL%ﬂ@ﬂ?:UfJuﬂﬁiLﬁm
PLBs wasmmimudiugn lvnsinmlpe Wdudaulaneluueslauluanfusenluanmaenderesndon i
anadinie 2 1ia Ao nEelifiduszndoniunsgua ﬁwmmmgmlu@mmmﬁ‘ New Dogashima (NDM) 7ia
413 TDZ 6 szauanudindiu Aa 0, 0.1, 1, 3, 5 uaz10 un/a. luszazioan 3 1AAU HANNINARBINLIAN @17 TDZ
Ao 1-10 1in/a. @snsadniindudaulaulundos EEN3a1HAn PLBS 54 — 70 % uazfinten 7 - 21 % usidn
sdalaulunagliuasgualiiin PLBs ies 7 % wazifintan 20 - 29 % wanslfidiuindan idndsdidnanmlu
mﬂﬁmﬁ‘mmﬁﬁndwné’wiﬁumm AMNNTANEININNIBANIANLIIN fi‘mﬁ’nﬂmmmiﬁ’wm Ae naimlounmn
SuiileRdutad epidermis 13wnlauly lounAnensledinisimuisialuy 3 guuy Ae PLBs tian uLazsn
Frdndny : néaelfianadinie Tudalewlu nAnientiile a1s Thidiazuron

o o

AN
nfatlfianadiie  (Doritis  spp)  Wlunderldianaling 7 ReawlndTatundeeliianaviuauer i
(Phalaenopsis spp.) ﬁnwmuﬁmumqmuﬁé’ﬂwnﬁqaiﬁ’luaqm’iﬁq@s‘['lumavhu,@u@ﬂ%m (Averyanov, 2009)
wianAY AN sTaNHaN szanadiiuazananuaueydaiide ananeduueilia (Dorianopsis spp.)
feeasionFenanaiiiatuininlidnlaheusdlidua  ndaeliianaiiiclunanziueen@samiiatesszma
nessniuathaunsuane fe ndaeliidinae (Doritis pulcherima) (2n=38) uazndnuliiuasqua (Doritis pulcherrima
var. buyssoniana) (2n=76) “ﬁ'w:ﬁmmmmﬂnim@nfmﬁqaiﬁﬁﬁuﬁﬂmmﬁq ANWIMET AN IHTR WLl
pavdinautionds Tunuituiunse Wanileasivluh i naeliifasdnianszaneiugmusssuafiethantennng
Warlszine daundonldunsguaiinisnszanesiuflanznanzduasnidaavile wuannlusimdnguasaenil
nspeneiugndagliianndausedlui Wiilbianuunlsution  mallatisyauanudnEalundanld
WANEITUA U Epidendrum cv. O'Brienianum, Laeliocattleya cv. Portia ‘Mayflower’, Vanda hybrid (Vanda TMA x

Vanda Joaquim), Renanthera imschootiana, Vanda coerulea, Oncidium cv. Grower Ramsey, Phalaenopsis

"NAITRTAIY AUZINHATANERS NMNANENSERUATITENT 9 BUTEIL quasTantl 34190
1Departmem of Horticulture, Faculty of Agriculture, Ubon Ratchathani University, Warin Chamrap, Ubon Ratchathani 34190
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amabilis, Doritis pulcherrima var. buyssoniana 4@ Hadeiitiasannudr Salunsmnzasdureandasfiudas
FRALANANAT 190 afssnaLeseIIIINIA THATBIANTATLANNTLAT LA TH wissrnadly (uluanim
'}J@‘ﬂ[F]L%ﬂ%ﬂﬂu"«ﬂﬂ@ﬂ’mﬁﬁmﬁ’]ﬁ) auviaadly (Uaneluwazlanly) N1 duganluLsenms ('J'mﬁfq
WAZ2UAL) LL@mmammm@ 8182891 ( (Chugh et al., 2009) AN3121UYBI Chen and Chang (2001) wudh M3
AadnalaanTudalunden Heowdien mﬂumimﬂ@ﬂﬂw 11 1AA, IBA, NAA LAz 2,4-D uslddunisdadiulng
Tatmladiss 19w 2ip, Zeatin, Kinetin, BAP uaz TDZ lagans TDZ fhiansililumstninduiizleanlundae fieewud
Fen uaznaglivhuaveldalifuaciss@ninm  mmnaediiisngusvasdiednenavanaesans Thidiazuron
piaN13dNin PLBs memaﬁmmLﬂuﬁuﬁmmn*“fumu’mmné’qaiﬁmaﬁﬁq 2 1fin Aendnuliinae uasndosliiues
AUA UaTANEIARYANTAT8IN9AA PLBS waznswWmuilusiuiie

aUnsaluazdsnisg

1. nMsAnsAMdnturasans TDZ Mivanzansanistnin PLBs

sidundae i Asuacnne Hiunsguaiitens 10 Fevluanmiaenide daluseuiitinng 1-2 1. Taasn
lultedaulauaesly MHlufiadnlumuensudaiy 2 dou Aedaudanelunazdaulawly sindauaaslunas1isng
MialududaavnsuazaeuenLueInIIgns New Dogashima Medium (NDM) fifians TDZ Auidiadin 0,0.1,1,3,5
uaz 10 uN./a. IABN1TINIUEUNNINARBILLL Completely Randomized Design (CRD) MNNNINARRINITNATAL 7 ﬁﬁm’r}
av 4 3 ﬁwmﬂgﬂﬂuﬁ@ﬂuﬁmmuau@mmﬁ 25£2°C A AUdNINE 60-65% uarlEFLuas 2000 §nd Hwnan 8
daluadu  dnsfuemnsmiuesiufnuannideudluszazion 3 weu Tnafufeyaulefiduinmadin PLBs
28A LAZIN
2. msAnEmMeimamswauiaiEaanly

iudethedausneiiianeiaunaniudauly W PLBs tan sn ARenududaluuinge daduiv
Usanng 0.3x0.5 1uRng Thfetnesuaraanwaadluingn formalin - acetic acid - ethyl alcohol (FAA) 50%
w1y 18 Falng thatingliugly tertiary butyl alcohol (TBA) flsvAtaudisdiuesuaanagad 5 svd Aa 50, 70,
85, 95 uAz100 Lﬂ@iﬁ'ﬁuﬁmuﬁﬁﬁu uiazszdlfinan 12 dalua ﬁwmammuﬁmaﬂﬂaﬂa“ﬁﬂmwﬁﬁq@ﬂﬁﬂu pure TBA 3
m?d"| azliisndn 12 dalug mﬂuumamﬂmqwmﬂuu@ﬂ AunTREHEN TR pure TBA iUl paraplast "Lﬂmm@wu
fammmivmm 60 B4ATALTEE miqﬂ?::mm 48 $alus wlaen paraplast 3 pfs wtazasalfioan 12 Falug vhnas
ﬁqmmﬂﬂ’tu paraplast Mmmnuummumaﬂmﬂ rotary microtome AHUINUTZNNE 10-15 luA2a1 WL
paraplast ﬁﬁ%yuﬁhﬂﬂ”mﬁm@q fauunszanalas fianaladmned Toluidine Blue waznnnnsAnEna lassinatinanie s
NA8I9aNTIAL

NANITNARDY

mnmsmwzcﬁéﬁhumuiﬂuiuLmzﬂmalu‘nmné"mlﬁﬁw?ﬁqLm:n%ﬁqmiﬁmemuu@;mmma‘ NDM i
TDZ fisziuanudindu 0 - 10 unJa. fuaan 3 dWeu wudn darelundaeiifidauasndanliunsqualianansadn
hlfRamnirunreaiede mwmimﬂuﬂﬁwlﬁﬁﬁma enkotliiunsguaiiliFuans TDZ pasidisrdiu 0 - 10 un./
a. mmamnm’luum?wwmLﬂumma@mﬂ 1# 1 PLBs 1am uazs n (Fig. 1) @13 DZ AN 1 - 10 un/a.
snansadnii lundae liEnadliiAn PLBs 16 53.6 - 67.9 % uavinieanviedlusiandudaulailuly 7.1- 21.4 %
doulanlunesndonlfunsquailliiuans TDZ asnadisdiu 1 - 10 un./a. anansadnih PLBs THiReadintien (7.1 %)
usgnssndnineenlmlly 17.9 — 286 % (Table 1) msAnwneneAnAiadEefisinsimuanly wumadd.
epidermis u‘%mm‘mu’lum‘fluﬁmﬁéuﬁwmmaﬁwmimmﬁﬂL@uu‘%‘ﬁﬂ (Fig. 2 a) TasnAnesAledinisurimadifia
AUIUATAWEUINAG 3 giluuy Aa PLBs 8A UazsIN mﬁ?vﬂ”muwmhmﬁﬂL@N‘J_G“‘E@Lﬂu PLBs avnuLiuLRnd
Wl menstermatlc cell i LLHH@EIM@’]EI‘LI?L’JM?@‘LI“] Tsﬁmmmfaum‘ll@ (Fig. 2 b) LI';“L‘IL‘LMN meristermatic cell ¥131ULUW
wanilnsnsaiaunTugausen nanatan eeiths PLBs s wuliinni
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Table 1 Developmental percentage of basal leaf segments of two Doritis on NDM medium with different
concentrations of Thidiazuron after three months of culture.

TDZ Explants of D. pulcherrima Explants of D. pulcherrima var. buyssoniana
(mg/l) PLBs Shoot Root PLBs Shoot Root

0 0b 3.6 7.1 0 0b 14.3 a

0.1 71b 0 0 3.6 Ob 3.6b

1 53.6a 10.7 0 71 179 a 0b

3 67.9 a 214 0 0 214 a 0b

5 60.7 a 7.1 0 71 286a 0b

10 64.3a 71 0 7.1 179a 0b
F-test ** n.s. n.s. n.s. ** **

Means within a column not sharing the same letters were significantly different at P = 0.05 by DMRT

n.s. = not significant, ** = significantat P = 0.01 and n=7

Figure 1 Development of basal leaf segments of two Doritis, D.pulcherrima (a-d) and D. pulcherrima var.
buyssoniana (e-h), PLBs (a, e), developing shoot from PLBs (b, f), direct shoot (c, g), direct shoot
and root (d), direct root (h)

AANTUNA

nspeneiugndnliianadinie 2 1iln Ae ﬂﬁqalﬁﬁﬁqLLa:ﬂﬁfaﬂlﬁuquua anFuganlusenluaniniass
e UsrauanudrGadieindudaululmiludssluensiilans TDZ Arwdiadn 1-10 una. daugeddaulufinn
Winnseaiiededly PLEs weetenldd  annimaaeaiiulian ndaeliianaiiviemeaesiiafe ndseliEiAauas
néelfiunsqua  dnanmluniafiuBunasitereneiugliuansai ToendneliifAsanansndnindudoulu i
i PLBs l&un (54 — 70 %) uazifnzenlitien (7 — 21 %) (Table 1) 44 PLBs {ulnseassfivmanendanii
dnansnveneiufiind el Feenesan ’LumumﬂaﬂﬁwiﬁLmqaum”nmsn‘ﬁ’nﬁﬁvudw’l,uLﬁm PLBs lHiien
7 % usiiasenlfigandn (18 — 29 %) Imtrmams‘mw:L%ﬂﬁﬂﬁ%‘lﬁttﬂ@Uﬂﬂ%ﬁ Wiuaaanadesri Rungruchkanont
(2009) Wideslugoundonliunsaualuemnsiiians NAA Avnadisdiu 0.1 un./a. $aufusns BA aauidiadin 1 unJ
8. §1309NTN13IAR PLBs 18 % uazeen 26 % aeillesifusinadia PLBs tesidiedfiauiunsiia PLBs 109
n&aelifiinae andnanmeesndagliiiiefifiasanmnsalunsmeeiugdEndngae iunsqua enalluawnli
nenszaeugImssInTArendae i Asmansanenszaeiifetneninaswiatssma daundasliivnsguad
nsnszanefugiansiulunensdueenidamile AaANs AN sisiadlundan iiaesiia
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haziiamganandwnulastilan ndselifideiidwaulastulan 2n = 38 daundnuliunsauaiisuainstule
2n = 76 asnanlfannfagliiunsaualszaunaned (ploidy) uwnndwnﬁ%ﬂﬁﬁ’u’iq SaTadTissAUNaat sty
AYTNUANGNFUNIIHINLY dTugIu umanwmzmemmwm adRRssAunaeEANINAY mmﬂ‘lmﬂ Lﬁﬂqmns:ﬁu
waﬂﬂmmumunmmm@ﬂnmmﬂu IneEiu Cin uaz Pl mmmmmnummm G, cyclins QHEIUEI\‘ILNE?”@UW@QEIIF]
e ludupau cell cycle iradavaglussay G, ﬂﬂmﬂd LLa,umﬂﬂumaauﬁimm’lm‘u (Galitski et al., 1999)
nsAnEMeEAMAmaTRLEieEeanlumLg qmwmwmmmmmtmmﬂL‘naamu epidermis #m Wil
TaunsnanLsla (Fig. 2 a) TrunAnestilaiinisuiusadiiuduauuasiiimunns 3 gluuy Ae TisTamesy aen
waz 790 arnnisanen lulundaeldinaeiia @y Oncidium Phalaenopsis Doritanopsis N13a ku1AneNLT el
qméuﬁummnwﬁwm TefmeWmunaniTadiu epidemis uazlmunnesiileduduneuduiuaeiniafia PLBs
(Chen et al., 1999; Park et al., 2002; Chen and Chang, 2006; Gow et al., 2009). mmmunummwmmqnmaiu
aqaum wiuAnsinafiswiresllumaialsnfsesle ‘Emﬂnmﬂluaqamqqan@uuﬂﬂwmwmmuiﬂuiu
Wil dounfaelil 3 9ledinesiu anunsaiadnilelynsiumisaeduday

Figure 2 Histology of PLBs formation and plant regeneration from base of basal leaf segments of Dorits,
embryogenic cell originated from the epidermal layer (a), developing PLBs with high meristermatic cells
(b), developing multiple shoots (c), shoot with root (d). Bar = 10Um
agiua
o o P o g
msdnin PLBs anndudauluresndqeliifidauasnfoaldunsgua anunsnlidoulaulumnzi@ssluenms
ni - v v o a o AJ’ di = - - < a ni 3 -
NDM ¥ILANANT TDZ ANNLINAY 1-10 WN./A. AANUUATBINTITNEUILUBLED AD ﬂ'1?Lﬂmiﬁnmmnvaumi@m‘nuwaa
epidermis Uinlauly TaunAnendiladnisvmunselu 3 sUuuy As PLBs t8a wazan mwgmﬂm?fmﬂmw
aﬂmmm“LaJ’L“umuﬂ%‘mmmunmfﬂuqnmﬂummnmﬂmn@mw mnm@nm@u’lu@’nmwﬂamn m@mnm’m
LLﬁlﬂmN‘Vl’N‘V‘luqm‘ﬁ‘u ”Lumﬁmmmn'lmmammm
ANRUAN
muﬁﬁ’ai’flﬁ%’nnuﬂﬁmwmn WIVENAgUA Tl TeveuAMANzINERIAIART N, auarTsndl Raduayulunisl
esdjuAnisuazgUnsnising
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Draft
Role of plant growth regulators on fruit set and embryo culture of
interspecific Phalaenopsis

Karnchana Rungruchkanont and Thin Promchot
Abstract
Phalaenopsis buyssoniana, a species in Phalaenopsis genus that has high
chromosome numbers (2n=4x=76), hardly produces interspecific hybrid. In order to
overcome this restriction, plant growth regulators were used in this study for 2 phases ; 1)
apply in vivo after cross pollination to promote fruit set 2) add in culture medium to
enhance efficiency of embryo rescue. Auxin treatment applied after cross pollination
promoted fruit set of P. buyssoniana and P. Wedding Promenade. In case of P. Wedding
Promenade being female parent, 1000 mg L' 2,4-D had the highest fruit set (73.3%) and
enhanced capsule size. While P. buyssoniana being female parent, 1000 mg L' NAA had
the highest fruit set (93.3%). The embryos were rescued from 1.5 month old capsule of
2,4-D treated P. Wedding Promenade and NAA treated P. buyssoniana, in a few numbers.
The study of capsule age (1, 1.5, 2 and 2.5 months) and culture medium (100 mg L™ 2,4-
D, 50 mg L 'Dicamba, 1 mg L'Kinetin plus 0.1 mg L"'NAA and 2 g L™ Peptone) were
conducted in order to enhance efficiency of embryo rescue. The two months old capsule
that cultured in Vacin and Went supplement with 1 mg L 'Kinetin plus 0.1 mg L''NAA
was found highly effective. The synthesis of this interspecific hybrid had been successful
when P. Wedding Promenade was taken as female parent and P. buyssoniana was taken
as male parent.

Keywords : auxin, embryo rescue, fruit set, hybrid, Phalaenopsis orchid

Introduction

Phalaenopsis is a genus of orchids whose distinctive characteristics make them
unique. The flowers of some species supposedly resemble moths in flight. For this
reason, the species are sometimes called Moth orchids (Frowine, 2008). All Phalaenopsis
species are native throughout southeast Asia and northern Australia. Most are epiphytic
shade plants; a few are lithophytes. In the wild, some species grow below the canopies of
moist and humid lowland forests, protected against direct sunlight; others grow in
seasonally dry or cool environments. The species have adapted individually to these three
habitats.  Phalaenopsis buyssoniana Rchb.f. (synonyms: Doritis pulcherrima var.
buyssoniana) is a lithophyte or terrestrial orchid. It is unlike most other Phalaenopsis
species with arching inflorescences. P. buyssoniana bears pink flowers on an upright
flower stem up to 60-120 cm. tall. Its chromosome number is more than other
Phalaenopsis species, 2n=76, normally 2n=38 (Tanaka and Kamemoto, 1984). This
species is found only in northeastern Thailand and Laos. (Christenson, 2001)

Phalaenopsis is by far the most popular type of orchid grown today. During the
past decade, commercial production of orchids as potted flowering plants has increased
tremendously throughout the world. In the USA, orchids are the second most valuable
potted flowering crop, with a total reported wholesale value of US$144 million in 2005
(US Department of Agriculture, 2006). Among all orchid genera sold within the USA,
Phalaenopsis comprises 85-90% of the potted orchid sales (Nash, 2003) because of their
ease of scheduling to meet specific market dates, high wholesale value, and long post-
harvest life. In The Netherlands, Phalaenopsis was the most valuable potted plant at
Dutch flower auctions: 29.4 million plants valued at €143.7 million wholesale were sold
in 2005 (Frowine, 2008). According to figures from the Taiwan Orchid Growers
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Association published in the May 2007, the export value of Phalaenopsis from Taiwan to
the USA increased from US$ 8 million in 2005 to US$ 13 million in 2006. World wide
sales of Taiwanese Phalaenopsis increased from US$ 27.5 million to 35.4 million from
2005 to 2006. (Frowine, 2008)

Great numbers of Phalaenopsis hybrids were produced by orchid breeder in order
to serve great marketing demand. Phalaenopsis pulcherrima ((synonyms: Doritis
pulcherrima) is one of the species commonly used in developed multifloras hybrids.
Doritis pulcherrima has chromosome numbers, 2n =38, and usually used to cross with
Phalaenopsis species that has the same chromosome number. Nevertheless, it has been
no record of P. buyssoniana (a member of Doritis) to be a parent in Phalaenopsis hybrids.
The probability is the different in chromosome number or incompatibility alleles
restricted the chances of cross-pollination. Plant growth regulators have been used to
enhance the success of crossing in many hybrids such as wheat-barley (Khanna et al.,
1994), wheat-maize (Kaushik et al., 2004; Garcia-llamas et al., 2004), Lilium hybrid (van
Creij et al., 1998), Alstroemeria hybrids (Pulido et al., 1999) and Gossypium hybrids
(Rauf et al., 2006). The aim of this research was to examine the potentials of plant growth
regulators in promoting P. buyssoniana cross.

Materials and Methods
Plant material

Mature plants of P. buyssoniana (wild type) and Phalaenopsis Wedding
Promenade (hybrid) were grown in pots at faculty of Agriculture greenhouse, Ubon
Ratchathani University, Ubon Ratchathani province, Thailand. The cross pollination was
done during August to October, 2010 when both Phalaenopsis flowering. After
flowering, pollinia of P. buyssoniana (male) were removed using fine sterilized toothpick
and deposited on the stigma of P. Wedding Promenade (female). Pollinia from the female
parent were removed to prevent self-pollination. Reciprocal cross was also performed.

Effect of auxin on fruit set of interspecific cross

Three kinds of auxin were naphthaleneacetic acid (NAA), indoleacetic acid (IAA)
and 2,4 dichlorophenoxyacetic acid (2,4-D), at 1000 mg L' and alcohol 70% was used as
control. The 30 ul of auxin treatments were applied to stigma of female parent after
pollination and applied every 2 days for 45 days. Fifteen flowers were used in each
treatment. After pollination, physiological changed of female flowers were observed.
Then after 45 days fruit set, capsule diameter and capsule length were determined.

Immature embryos establishment in vitro

Green capsules containing the immature embryo were collected from the plant
after 45 days of pollination. They were clean with 70% alcohol after that surface
sterilization was made by direct flame for 30 second. Green capsules were dissected
longitudinally with a sterilized surgical blade. Immature embryos with placenta were
removed, and placed to grow on Modified Vacin and Went medium with 10 g/l sucrose
(VW). The growth and development of embryo was observed under 3 months.

Capsule age and culture medium on development of immature embryo

Green capsules of P. Wedding Promenade (female) x P. buyssoniana (male) that
treated with 1,000 mg L™ 2,4-D every 2 days, were collected at capsule age of 1, 1.5, 2
and 2.5 months. Capsules were surface sterilized and immature embryos with placenta
were cultured on Modified Vacin and Went medium with 10 g/l sucrose (control) and in
different treatments. The treatments were: 100 mg L' 2,4-D, 50 mg L' Dicamba, 1 mg L
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'Kinetin plus 0.1 mg L'NAA and 2 g L' Peptone. The growth and development of
embryo was observed under 3 months.

Culture condition
The cultures were placed in dark for 1 month and followed by 37.6 ymol m? s’
illuminate from day light fluorescent tubes (14 h daily) for 2-3 months, under 25 + 2 °C.

1

Pollen viability and pollen germination

Self and cross pollinations of P. buyssoniana and P. Wedding Promenade were
done, in order to test pollen viability and pollen germination in natural condition. The
seven days pollinia after pollination were moved from stigma of mother plant. A small
piece of pollinia was cut out and placed on slide. Pollinia were stained with 1% aceto
orcein and covered with cover slip. The observation was done under light microscope at a
magnification of 400 times. Pollen viability was count by number of full stained pollens.
Pollen was regarded as germinated when pollen tube length was at least twice the pollen
grain diameter. Pollen viability and pollen germination were counted in 100 pollens, 6
replicates.

Result
Effect of auxin on fruit set of interspecific cross

The female flowers changed after cross pollination between two Phalaenopsis and
reciprocal cross. Two days after pollination, perianths wilted, stigma enlarged and
enclosed the pollinia (Fig la, 1b). The ovary on pedicel was growth and larger than
unpollinated flower during 7 days after pollination (Fig Ic, 1d). At this time, the fail-
pollinated flower showed wilting pedicel and flower dropped finally. The effects of three
auxins : NAA, TAA and 2,4-D at 1000 mg L 'on fruit set showed in Fig 2. In case of P.
Wedding Promenade being female parent, 2,4-D had the highest fruit set (73.3%). As
NAA, TAA and Alc. (control) presented 66.7%, 46.7% and 26.7%, respectively. When P.
buyssoniana being female parent, NAA had the highest fruit set (93.3%). As 2,4-D, IAA
and Alc. presented only 40.0%, 13.3% and 13.3%, respectively. The effects of three
auxins on capsule size showed in Table 1 and 2. There was no difference in capsule
diameter of three auxins and control that applied to P. buyssoniana flower but the
difference was found in 2,4-D that applied to P. Wedding Promenade, showing larger
capsule diameter than the other treatments except [AA (Table 1). Nevertheless, the auxin
treatments had no significant different on capsule length but the application of 2,4-D tend
to be the longest capsule (Table 2). From the result, we knew that the average capsule
diameter of P. Wedding Promenade was 8.4 mm. and the average capsule length was 4.8
cm. Where as, the average capsule diameter of P. buyssoniana was 6.4 mm. and the
average capsule length was 2.8 cm. The capsule size of P. Wedding Promenade was lager
than P. buyssoniana.

Immature embryos establishment in vitro

The 45 days immature embryos of all auxin treatments were rescued on VW
medium. After 3 months of culture, 2,4-D treatment on P. Wedding Promenade produced
different development stages of embryo such as brown swollen embryo, white swollen
embryo, green protocorm and plantlet (Fig. 3). But the other treatments (Alc., NAA,
IAA) on P. Wedding Promenade could not induce embryo development (Table 3).
Among auxin treatments on P. buyssoniana, NAA produced different development stages
of embryo such as brown swollen embryo, white swollen embryo and green protocorm,
where as the other treatments did not. To compare the best auxin treatment in two
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Phalaenopsis, 2,4-D applied to P. Wedding Promenade showed the best development
stages of embryo with 13 green protocorms (5 capsules) and 15 plantlets (4 capsules). As
NAA applied to P. buyssoniana induced only 25 green protocorms (1 capsule).

Capsule age and culture medium on development of immature embryo

In order to increase efficiency of hybridization, Green capsules of P. Wedding
Promenade x P. buyssoniana that treated with 1,000 mg L 2.4-D were collected at 1, 1.5,
2 and 2.5 months. The culture medium treatments were 100 mg L' 2,4-D, 50 mg L'
Dicamba, 1 mg L' Kinetin plus 0.1 mg L"'NAA, 2 g L' Peptone and control. The result
found that two months old capsule was suitable time to harvest interspecific Phalaenopsis
capsule. They presented high percent development embryo (100%) and produced high
numbers of developed embryo (61 embryos) (Table 4). The older of 2.5 months
decreased number of developed embryo to only 1-2 embryos. The VW supplemented with
1 mg L' Kinetin plus 0.1 mg L'NAA was the suitable culture medium for culture
interspecific Phalaenopsis. The high number of developed embryo was observed in most
capsule age, such as 61 embryos in 2 months old capsule, 56 embryos in 1.5 months old
capsule and 19 embryos in 1 month old capsule.

Pollen viability and pollen germination

Pollen viability and pollen germination of self and cross pollinations of P.
buyssoniana and P. Wedding Promenade were presented in Table 5. P. Wedding
Promenade had 73.8- 95.1% pollen viability and P. buyssoniana had 94.0-98.0% pollen
viability. The pollen of P. buyssoniana had 78.1% germination when placed in its
stigmatic cavity but the germination was decreased to 47.5% when placed in P. Wedding
Promenade flower. The same result was presented in pollen of P. Wedding Promenade
but the germination was lower than those pollinia of P. buyssoniana. It presented 61.2%
germination when placed in itself but the germination was only 26.0% when it placed in
P. buyssoniana flower. The ability of pollen germination decreased when pollen was
placed in the other stigma variety.

Discussion

The hybridization of P. buyssoniana and P. Wedding Promenade had been
achieved by application of auxins after cross pollination and embryo rescue in suitable
medium. The application of different auxins presented different fruit set degree among
two mother plants. In case of P. Wedding Promenade being female parent, 2,4-D had the
highest fruit set (73.3%). While P. buyssoniana being female parent, NAA had the
highest fruit set (93.3%) (Fig.2). Even P. buyssoniana and P. Wedding Promenade were
in the same Phalaenopsis genus but the suitable auxin was difference. However, the
application of auxins promoted fruit set of interspecific Phalaenopsis. Auxins play role in
fruit development in cooperate with GA (Serrani et al., 2008; de Jong et al., 2009; Ruan et
al.,, 2012). Auxins not only promoted fruit set but also increased capsule size. It
happened in case of 2,4-D applied to P. Wedding Promenade after cross pollination,
showing the biggest capsule size (Table 1 and 2). Similar result was found in crosses
between wheat and maize, the application of 2,4-D to wheat spikes one day after
pollination with maize enabled fertilization frequency and recovered embryo (Laurie and
Reymondie, 1991; Wedzony and van Lammeren, 1996; Garacia-Ilamas et al., 2004).
Auxins have been found in the pollinia of Dendrobium and the other orchids (Burg and
Dijkman 1967; Ketsa et al., 2001; Stead, 1992) and auxins are known to induce ethylene
production in many tissues (Yang and Hoffman, 1984). Auxins function as a primary
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pollination signal in the postpollination developmental events of orchid flowers (O’Neill
et al., 1993; Porat et al., 1998; Ketsa et al., 2006). In orchid flower, after pollination the
signals originating in the stigma were transduced to the other organs of the flower,
especially the ovary and perianth (Zhang and O’Neill, 1993). So we early saw the first
symptom of perianths wilted in two days and followed by ovary growth after seven days
of pollination. The same postpollination event was observed by Zhang and O’Neill
(1993) and O’Neill et al. (1993) they found that after Phalaenopsis orchid pollination the
signals move rapidly, preceding pollen germination and growth the pollen tubes into the
style by at least 4 days and visible wilting symptom found in 48 hr. Both auxin and
ethylene contributed to regulation on ovule and ovary development (Rafal et al., 2004;
Ketsa et al., 2006) and ethylene induced perianth senescence (Ketsa and Rungkong,
2000). Furthermore, the application of exogenous auxin, such as NAA, induced ovary
growth as pollination did (Ketsa et al., 2006). Therefore, the exogenous auxin applied
following cross pollination in this experiment could be replaced or promoted cross
pollination effect by induced ovary and ovule differentiation resulting in high fruit set.
Auxins have been frequently used to stimulate the development of hybrid embryos in
order to overcome interspecific and intergeneric crossing barriers. They induce rapid
vacuolization and hydrolyzation of the embryo sac which, in turn, restrains fertilization
(Matzk, 1991). 45 days old immature embryo of interspecific Phalaenopsis culture in
VW medium showed high embryo abortion, 59 and 76 brown embryos in treatment 2,4-D
applied to P. Wedding Promenade and treatment NAA applied to P. buyssoniana,
respectively. But they got only 25-28 protocorms and plantlets (Table 3). In order to
increase efficiency of embryo rescue, we investigated the suitable capsule age and culture
medium. The result found that two months old capsule was suitable time to harvest
interspecific Phalaenopsis capsule. The reason may be it was the time that female
gametophyte mature and fertilization happening.  Zhang and O’Neill (1993) found that
84 days after self-pollination of Phalaenopsis, female gametophyte was mature and
fertilization was happen. In this research, the fertilization time was earlier than Zhang and
O’Neil’s report. It probably was the effect of exogenous auxin application. Koveleva et
al. (2005) reported that exogenous applied of IAA and GA3 promoted pollen tube growth
while cytokinin hindered its growth. Meanwhile, 2.5 months old capsule (75 days),
nearly 84 days, produced only 1-2 developed embryo (Table 4). Among the culture
medium treatments; 100 mg L' 2,4-D, 50 mg L' Dicamba, 1 mg L' Kinetin plus 0.1 mg
L'NAA, 2 g L Peptone and control, the VW + 1 mg L' Kinetin plus 0.1 mg L'NAA
was the best culture medium for culture interspecific Phalaenopsis (Table 4). The same
concentration of Kinetin and NAA was used for hybrid orchid Bratonia seed germination
(Popova et al., 2003). Additionally, the combination of 2.3 M kinetin plus 0.5 M NAA
was good for hybrid Ascocenda ‘Kangla’ seedling growth (Kishor et al., 2006). The 2.4-
D even though was the suitable hormone for application after cross-pollination, resulting
in ovule differentiation and high fruit set, it was not suitable to add in culture medium.
The dicamba also was not good to add in culture medium. Even though 2,4-D and
dicamba was frequently add in culture medium on haploid production in durum wheat x
maize crosses (Knox, et al., 2000; Garcia-llamas et al., 2004).

In order to study the fertility of pollen, pollen viability and pollen germination of
self and cross pollinations of P. buyssoniana and P. Wedding Promenade were illustrated.
Both P. buyssoniana and P. Wedding Promenade presented high pollen viability, 73.8 -
98.0% (Table 5). However, the pollens germinated in lower percentage such as 78.1% in
P. buyssoniana self pollination and 61.2% in P. Wedding Promenade self pollination. So
this two Phalaenopsis were self fertile. In cross pollination, the ability of pollen
germination decreased, resulting 47.5% in P. buyssoniana and only 26.0% in P. Wedding
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Promenade. From the result, we concluded that pollen of P. buyssoniana was suitable to
be male parent and P. Wedding Promenade should be female parent in this cross
pollination. As we know P. buyssoniana is wild type (species), it produces normal tetrad
during meiosis so it is high fertility (Sangdaun, 2011). But P. Wedding Promenade is
hybrids with chromosome number 2n = 52-55 and has irregular meiotic (unpublished
data) so it is low fertility, which should be mother plant in hybridization process. We are
concluded that two Phalaenopsis cultivars were partially cross compatible.
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Figure 1 Physiological change of P. buyssoniana flower (a and c) and P. Wedding
Promenade flower (b and d) after cross pollination.
(a, b) The perianths wilted, stigma enlarged and enclosed the pollinia, 2 days
after pollination.
(c, d) The ovary enlarged in diameter and length, 7 days after pollination.
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Figure 2 Percentage of fruit set in P. buyssoniana and P. Wedding Promenade after cross
pollination and applied different auxins for 45 days.
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Figure 3 Development of immature embryo from P. Wedding Promenade capsule that
applied 2,4-D treatment.
(a) white swollen embryo, mostly changed to brown swollen embryo after 2
months of culture
(b) green protocorms
(c) plantlets
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Table 1 Capsule diameter of P. buyssoniana and P. Wedding Promenade after cross
pollination and applied different auxins for 45 days.

Female P. buyssoniana P. Wedding Average (mm.)
Treatments (mm.) Promenade (mm.)
Alc. 6.2 +0.1 69+09B 6.7 ¢
NAA 6.5+0.2 7.7+£04B 7.0 be
IAA 6.2+1.0 8.3+0.6 AB 7.8 ab
2,4-D 6.5+0.3 95+04 A 83a
Average (mm.) 6.4b 8.4 a

Means + S.E. within a column not sharing the same letter were significantly different at P=0.05 by DMRT,
n=15

Average value within a column not sharing the same letter were significantly different at P=0.05 by DMRT

Average value within a row not sharing the same letter were significantly different at P=0.05 by DMRT

Table 2 Capsule length of P. buyssoniana and P. Wedding Promenade after cross
pollination and applied different auxins for 45 days.

Female P. buyssoniana P. Wedding Average (cm.)
Treatments (cm.)* Promenade (cm.)*
Alc. 2.8+0.2 3.8+1.0 34a
NAA 30x0.3 4.5+0.6 3.6a
IAA 32+0.2 43+04 4.0a
2,4-D 25+04 5.8+0.5 4.5a
Average (cm.) 2.8b 4.8 a

* Means + S.E. , n=15

Average value within a column not sharing the same letter were significantly different at P=0.05 by DMRT

Average value within a row not sharing the same letter were significantly different at P=0.05 by DMRT
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Table 3 Development of immature embryo from P. buyssoniana capsule and
P. Wedding Promenade capsule that applied different auxins treatment, culture
in media for 3 months.

Female plant  Treatme No. Development of immature embryo (no.)
nt capsule

Brown White Green Plantlet
swollen swollen  protoco

embryo embryo rm
P.buyssoniana Alc 2 0 0 0 0
NAA 14 76.0 (1) 3.0(1) 25.0 (1) 0
IAA 2 0 0 0 0
2,4-D 6 0 0 0 0
P.Wedding Alc 4 0 0 0 0
Promenade
NAA 10 0 0 0 0
IAA 7 0 0 0 0
2,4-D 11 590+£14.5 30 132113 15576
8 ® @

Value in parentheses shows numbers of capsule that present embryo development
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Table 4 Effect of capsule age and culture medium on embryo development of

interspecific Phalaenopsis after 3 months in culture.

Capsule No. Percent
age No. developing develop- No. developed
(month) Culture medium replication  replication ment embryo *
1 Vw 8 5 62.5 12+13.6
VW+24-D 8 0 0 0
VW + Dicamba 8 0 0 0
VW + KN + 25
NAA 8 2 19+9.9
VW + Peptone 8 1 12.5 3
1.5 Vw 6 2 333 21.5+16.2
VW+24-D 6 2 333 1.5+£0.7
VW + Dicamba 6 0 0 0
VW + KN + 50
NAA 6 3 56+55.2
VW + Peptone 6 1 16.7 8
2 Vw 8 8 100 12+10.4
VW+24-D 8 0 0 0
VW + Dicamba 8 3 37.5 1.9+£3.2
VW + KN + 100
NAA 8 8 61.1+82.6
VW + Peptone 8 4 50 13.8+22.2
2.5 Vw 8 2 25 1.5+0.7
VW+24-D 8 0 0 0
VW + Dicamba 8 1 12.5 2
VW + KN + 12.5
NAA 8 1 1
VW + Peptone 8 1 12.5 1

* mean = S.E.
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Table S Pollen viability and pollen germination of P. buyssoniana pollinia and
P. Wedding Promenade pollinia after 7 days of self and cross pollination

Female plant Pollinia (male) Pollen viability Pollen
(%) sermination (%)

P. Wedding P. Wedding 95.1+x1.7a 61.2+95Db
Promenade Promenade
P. Wedding P. buyssoniana 940+22a 475+x172c
Promenade

P. buyssoniana P. buyssoniana 980+2.1a 78.1+13.6 a

P. buyssoniana P. Wedding 73.8+11.7b 260+£80d

Promenade

Means + S.E. within a column not sharing the same letter were significantly different at P= 0.05 by LSD
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