F18UNTITEATUENY TRl

nsusulgsiugndqeldanadiidanatulduszaunszans

o/

TAsen1sIvedasn 1

YalasaNTIsemMsnaIaenugnagldanainlaneiiuinanw
Tugawnalyd

Tng
WA.AT. NI F95BNTUUIN

A5, AUl wsnulyh
3. N10Y 13999UNT

AUYPU 2556


admin
Rectangle

admin
Rectangle


Tg91uatUENY T

nsUsulsaugnaaeldanadindanaiduldivssiunszans
Breeding of Doritis sp. for Ornamental Pot Plant
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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 %2 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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msveneiuslaglddnlusouanusavilalundelianaiuazanalndifes Park uay
Ay (2002) ansadniilusiaresuandlugeugnuas Doritanopsis ndgliiuaiguaaunsn
Gumaﬂ'uﬁjﬁmehwaaﬁ%ﬁlﬂu vegetative parts 19U msmnzidsdluseu Tagthdundr9nnis
izwdstuanmdaendedalllugeusnivsvann 12 u. uwhmsAnwdwedlugeunasds
Nedudmlugeuuuomaitednminsiintinasiiode wuin msldulaulugousarinsuou
wuewnsidiAsimnsadlumstmihnsiintinaudode Tneduduiidedimssondin 100%
fimswaundudiuseu 18% gon 29% vagsen 18% uaada 20% wazlusinresusiuiuurada
3% msAnwamududuresasmusumasigiviafvnzalumswzidedudeu wui
Fudnldauluidsddueims NDM Fidia NAA 0.1 un/a. saufu BA 1 un./a. aansedmiildiin
Tuslnrosuuazumadaldifiian wiriu 70% (Meyauwasay, 2543; Rungruchkanont, 2009)

nsdeaiudenendeuunisfiansavenewuiandiuvesiteiiiu vegetative parts
ihfugensngausnanmsssurinwensiewarideiifimuufugenendumisdeit 1, 2,
3 uay 4 am.gawumms New Dogashima medium (NDM) Ffu NAA 0.1 un/a. uas BA 5
un./a. dmiliAansiaunliussng 21% waewuivihumdendeil 1, 2 waz 3 tuaineen
souansatniliifansiianntdluna 2 Weulnemded 2 wastedt 3 finswauniu qunna
Tenuavsensou dumded 1 fnmsiauduguanife vensou uastenansou Jomitdrdny
Tumsimnsidesfugenensoufie msvutieuveadesuwazuuaiise Tasianizn1sauaie
wuafisedelallana (nMeauuazaug, 2543)

TufumeumsveneBinalustarosudelilésnaunamuin msiuvSinalusiaresundae
Wiuasgualuomsiigns New Dogashima medium (NDM) #iiiial NAA 0.1 un./a.5auffu BA
1 un/a. WWnadiian Wslaresufimswanidusunadnliimnuazingulusinnesuintulml
Binaann dedesmsliiustaresuianndusy swnsimnzanlumswannvesluslnnefundas
Liunsqualiilusiugeu wuin aasownsdaudas Vacin and Went (W) Suuliunsiasadula
vosdudiian wilifimmuansmmaddiiiow3euifisuiugns New Dogashima medium (NDM)
Wa 2 a3 Winannsiaigaulavessiuldfindtewnsans chihashi and Yamashita medium (1Y)
(MEYIUWRLAY, 2543)

iwadiugmansuaznTUTUY TRy

mMsfnwnmuadiugmansiinnudifgsionisuiusaiugiig Wlins@nwdiuau
laslulenvaandrglivanesiin (Tanaka and Kamemoto, 1984) a1nnsAnwsuaulasialey
yeandaelsianasiiis wuin Doritis pulcherrima var. buyssoniana 315Uy 2n = 76  Doritis
pulcherrima 4497474 2n = 38 (Tanaka and Kamemoto, 1984; nlgyauluasasie, 2551)
ﬂé’?&lﬁﬁuﬁjuﬂuaqa Phalaenopsis, Aerides, Ascocentrum, Rhyncostylis Pelatantheria,
Neofinetai, Sarcochilus  d@ndwgiiiSuaulaslulen 2n = 38 Feanawanifidnwaznis



mrlfudgeiugndaldanaddanaidulidssdunszona

wigivlauuy monopodium willeundaelifanaiis Seanunsanasdnuanaldiuaslignuanilsi
Wunsiu ueneniifisnsaugnuanndavlfianafiiiefuanadugsn iy Ascoglossum,
Gastrochilus, Kingiella, Renanthera way Vanda Qﬁﬂiﬁﬂ%aqﬂwauwuiﬂ ﬂé”;ﬂlﬁaqa Doritis 3
nswanduanafuana Phalaenopsis anniign wazldignuananalyiiSendn Doritanopsis 970
Um‘uswwaaﬂmau‘lu Sander’s List wui1 fn151wen Doritis pulcherr/ma var. buysson/ona
Lﬂuwauuwuﬁﬂsmmuaa (The Royal Horticultural Society, 1991) mummuaamﬂwumm's
ﬂsumﬁawuqmaanaaaluaﬂswuquaaummmu Usznaufuiidnaulasluley 2n =76 Fudeluld
Huwewiiugnauiundrelifanaduqiifidnulasliles 2n = 38 gnuanfiReiuieiloniadu
g
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359 iiun1sIay

1. MsTauTadaRusnIsia i funawinug

yhnsimdennaelifanasinia (Doritis) fie ndwliiis uazndeliunsgua Afidnwe
Wosumend Aduaesny fauvumusielsauasuuas Weldidudurewsiiug uazvihnisdniden
néglifanawuausyda (Phalaenopsis) wazanaidy (Ascocentrum) fifldnuagaenagam 3
gamasensenuansInndeliianainie madudeRugnssuiieidusue Iihnadunasd
auysainnaenuuiuil tinasiiuluweusa Woudewudndelsl wasiluifvlunaesiidainly

aiin WNuliludidugamgl 10%% iesethlunauiugasly

2. nsaegnraundeldanenugeingg
vhnswautanieategasausinana Tasvinasndelimiulilugiu smautusen
néeliivsanafiuiudiuil dadl
Qﬂwauaqaﬁﬁq (Doritis) way a@nawuaueUdia (Phalaenopsis)
gnwaNanasinla (Doritis) way anauliu (Ascocentrum)
dananshniinvesgnuaundaninvihniswauduna 2-3 weu

3. mawzwangnuanluaniwdasaie

Wilngeuniieny 2-3 Weuuihnmsandwdeniia iiilnndreliviudalaluvindifidee
Jaud livaeaengaurfivdauyiuasyagauniuomsgns Vacin and Went (VW) 9zvlo

=3 o d’l a o I 4’!’ P v du = [e]

waanssenuiemns  dnawnzudallideduniinluveamsidumamagll - 25:2%%
AUTUEIYS 60-65% 1Wunal 1 ey wasnuhunlvwanelavasainngoaisaisus
ANUNLEs 200 8nd WWuan 8 Fluydu Tufinnanissenvesuaandaaininizidsadunan
2 \Aou

4. nsiasSinadunaaeldantudauly

mndiymdnnususeudilitesnnsairgnrausinsana Salddnvimadamamnede
Weodsluanndelianainds Tasmsdniliiin  protocorm-like bodies (PLBS) @au
lrssedaiiewresndrelitannsavorofugifinsuoudsluldeosenng:  Weduunody
a'au‘lﬁuﬁﬂ%uuasLﬂumﬂﬁ'ﬂaﬂﬂﬁ‘luﬂwsﬁﬂmﬂszmﬂmaqnwau

4.1 imsfnwimusutuvesars Thidiazuron (TDZ) fimsinsausion155hi7 PLBS

hdundeliiuasndrsliunsguaiiiiony 10 Weuluanmuaende salugeud
wun 1-2 9u. lnesalulitedulauvedly  Mluiiadalumueanadadu 2 dw Aedulanslu
wazaulauly Uduvedunngliduviedududaomsuaznusuuuesgns  New
Dogashima Medium (NDM) #ifians TDZ amudindu 0, 0.1, 1, 3, 5 waz 10 un/a. Taen1s9n
WHUNTIVAABILUU Completely Randomized Design (CRD) inmIvnaasinssyioay 7 fgﬂ az
4 Fu vhnsdeduseuluiosmunugamgl 2542°C mmBuding 60-65% uarldtuuas



nrdfulsmiugndaslfanaditdanaduliilszdunszon

2000 &n4 e 8 dalue/Au vi'wmit,ﬂﬁlaummﬂmiLLazﬂ’uﬁﬂwavgﬂLﬁauLi‘Juwasnm 3
Wou lnaiiudeyaesidusinisiiia PLBs won wazsn

4.2 msdnwneinmsinuniedionnly

\Ausegidumegiiiamvauantudndy wu PLBs son 510 fiRnfuiudniludu
fuiln saduBuuszna 0.3x0.5 wufwns thietsuavasanmeadlutien formatin -
acetic acid - ethyl alcohol (FAA) 50% w1 18 dalus theegaluugly tertiary butyl
alcohol (TBA) fisesumnududuvesueanesed 5 sefu A 50, 70, 85, 95 uaz100 wWasiius
auddy wiazseauldina 12 $alue vhnsunuiineanesedlneudietlu pure TBA 3 adq
avhidindr 12 Flue ntudesedeiivadluvasnuiiifidundauves pure TBA fu
paraplast lﬂéqﬁauﬁﬁqquﬁﬂizmm 60 awnwalea Nolisvane 48 $alue wWasu
paraplast 3 A%y usdazadildnan 12 Falue vhnsiladledely paraplast ndniusaiiede
P2y rotary microtome AunuIUsEINM 10-15 luaseu dwau paraplast ﬁﬁ%uﬁ";asmamaej
Aavunszandlasn  dowdlanmed  Toluidine Blue wazvimsAnwalasdiegnanelandes
FansIAy

5. mMswadsEansamnisudandgllignuausisana
5.1 HaYNIEINUAZ DM IS TN ZaUsBN 1AL IR NN gNEaUTIUNG 8 alanaL3e
Wenpennalgliinuauauda e Hllaiuaalauazanysal WenasiiEia wasi

Lﬂas‘uaaﬂé’qalﬁumqua*?iLﬁu%’nmli'*?iqquﬁ 10% Juszezan 34 Weu uwanUsuLes
wnasidle wdwntuvenans 2,4-D mmndudu 1,000 fadniu/ans Yiums 30 lulasdns Ju
Vutu qunseiaduiinunnng Anwntlade 2 Jade fe
1. 0nefln & 4 svee A 1, 1.5, 2, 2.5 \piay
2. eMsINEIAL 5 ans fe
1. VW
VW + 2,4-D 100 un/a
VW + Dicamba 50 un/a
4. VW + Kinetin 1 un/a + NAA 0.1 un/a
5. VW + Peptone 2 7/a
thilngnuauiifiongiln 4 szey uvhmsvensideiifnlasguiinluueanssed 95%
el 2euuauni dielidunds iinndasldmuanuevestinuensenitu 2 dw 14
Uniuansiededvmidiudesou tundssuiuemsgasi 5 gas thmamnsudaludes

EREN

luiifaluounudonangl 25:2% romdudining 60-65% Wuna 1 @eu wdsaniu
thunliuasnelivasalvingeaisawud euduuas 200 &nd unen 8 Faluyfu wdvan
mawnedeniunm 2 deu vmstuiinedidudiindifidwaziaun wardnudwaziifinng
Wouun
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6. nsfnugaTaIiInzaudanassyiulnvandaelignaanluanimuasnaide

théundelifgnaaumnuaueyda x uasgua sy 3 u 510 3 snsiedu Fudualy
Tuanmuaendosguszana 1 1Weu iwzdsdusmsgasdunmei 2 gasiie gas Vacin
and Went (VW) wazgns % Murashige & Skoog (MS) uwasiduansmiugunisiaigiivlage
Kinetin uaw BAP fisgdumundudu 0.5 waz 1.0 fadnfusiodns srufu NAA issdunutudi
0.1 findnfusiedns wimntumindsdiluiosiinuagumnd 25 ssmeadea Wunaunu 3
war 5 iheu  UulinkanisvaasuariiasiziteyalagdununIsnaaslLuy  complete
randomized design (CRD) $1uu 10 Awnassq az 10 91 Tuindayalaeduiriludedu ia
anuninagarmenly Suaunndesu uarinmiugnsn udnhdeyadituiinldluiesey
AULANENweIRaaslagis Duncan’s new Multiple Range Test (DMRT)

7. nsAnnTagugninzaudenisieiyidulavesgnndagliiluanmlsadey

thndelifgnuasmiuausuda naks x ussgua Amsdsduisumsdsadaide wmn
ugamgiviendelindreliusuidndvanmandenlnl Wune 2 duawi nduign
n&glipanannmamnzies Sefuiifundudiuwassineanliinun thgnndagliugnlutansine
4 Uady Ao 1) Yanluauwmiuea 2) Ugnlumuuenindu 3) Ugnlusumesiu 4) Ygnludums
fulaudeaurintuuea gnnéeliugnlutanugnie 4 dede Fedulsadeuiiindam
wanafnla uaznsauasenenTLas 50%  nisquadnuliiuiletanugniduuis sais
graniflulpsiauge (30-20-10) aduiutegmsians (20-20-20) §a51 2 n¥u sedms yndUawi
wdmngnideadunm 12 deu tuiinkamasdydulmvesgnndaels augeiy Sl
ey aundnly 99us1n ANe1IsIN

8. nMsfinndnuauznduguTandellignuau

msadundeliignuauanaiidunsided Tavhmanausewinsanaivisuazana
WikaueUa wazszwinanasiaranaity linandn 4 auau fo

1. umegua x uuan

2. usNgUa x Wuung

3. uAggua x WuaueUded ¥13UINuea

4. WiuaueUda 1aahs x LAIQUA

nmseinmdnwaziulazly Wy jusely dveddu uwavwuevedly  Anvdnwazeen
danen dnen wandnmen AnwIMTIgAUln  ArInumuselsALATINAY  UazggeRnaan
wdsniudadensuiiidnvunduliinsyaedii

9. nsaansilsugnwasins
Ungnuanlyei 2 vile fie wAgua x UMY war Yuaueuda Lede x wegUa Yoan
velgusiaeafl The Royal Horticultural Society, London Usewneaunsiveianins ey

WuunesuveImnAN wasns1vdeuTstagnuadlwildly website
http://apps.rhs.org.uk/horticulturaldatabase/orchidregister/orchidregister.asp



nsdfugaiugndaelianaddaneduldssdunszona

10. N1591AT121 DNA asasauiananwalgnuauasnug L

NISIUI0E

suflumsiiuietsluseuraswundiAinannanansEing wasgua T9a NK13 x
vhwau 1 vtnias Sy 15 du Fgnuneideduanmuasnide

nsaAnALEULe

tshegntluseuiildinanafiduiesieds CTAB extraction procedure with phenol-
chloroform (Sue etal, 1997) il ualundelsilvazBonlululnsiouwar udaendluadly
viaaaTuIm 2 ml L Extraction buffer 650 pl (100 mM Tris, 1.4 M NaCl, 20 mM EDTA (pH
8.0), 2%CTAB, 0.3% b-mercaptoethanol) uaziAu PVP Uszine 50 mg wanlmaniu vuil 65
perLealdyd utu 25-60 unil  hesnundelifiguvgiivies 4- 6 unfiuasdn  chloroform:
octanol (24:1) U393 650 il nalnsndunasaluun Jumdes 3,000 seusewni Viqquﬁﬁaq
w20 unit geansazansdlalavasslmiiiin chloroform: octanol (24:1) Bufierindn PVP
Tuansazanedunies 3,000 seusioundi iguugiiviesuny 20 w1l gaarsazaedulaldvaon
TviiAn 1/2 volume w83 5 M NaCl wasilviidnfu wazidn 2 volume w8 95% ethanol Mdudn
weniin i dranualii - 20 ssmiwa@ea w10 Wil vieuudl 4-6 ssriwaidea u 1 Au
@nndn 12 Falae) Suries 3,000 seusiouit Agungfiiesutu 20 wiit  wdaladis &1
PENBUMY 70% ethanol mnAmznaudl 37 sariwaida 3elu vacuum Iuws (Uszanm 60
un¥i) azangngnousie TE buffer 300 pl Unilgamadl 4-6 ssmwaidea 1 Au (unndt 12
$2l39) Wi 3 plRNase A (10 me/ml)  uwfi 37 ssmieadea Wunan 60 unfl uasify
Proteinase K 3 pl (1 mg/ml) Uufi 37 ssradoadn Wuiian 15-30 wail fiu phenol:
chloroform Huwissil 14,000 seusiound uy 10-20 Wit gaansazaeanlalavasslmi wu
1/10 volume 2 M sodium acetate uar 2 volume absolute ethanol Uulﬂuﬁtﬁu 1Ay
(nnin 12 Fala) Yuwiesdt 14,000 sousiow? Uty 10-20 wnit rengnaudie 70% ethanol
$1uau 2 ads anaeneulsiufefigumgfivies i TE buffer USums 100-200 L iiteazane
nznoufiBule AUl -20 ssmwaldea esensiirseviseld

Ufisenidorsuaznisdoauaudidue

vnsnsvasugnualagliinseamnelulasueninalay EST-SSR-B34 Faiidrdiuiua
repeat motif Aa (GGC)5 &l forward primer AATCCAAATCCAACACCAACTC uag reverse primer
TAATTCCAGCCACAGTCTCCTT Tngldmidutasiuuuy Ussana 25-30 ng, 0.25 mM dNTPs, 0.25 uM
forward way reverse primers, 1x PCR buffer with 15 mM MgCl, 1 U Tag polymerase TG
Usutiinasmetnduisinge uasiufiseniitens fui denaturation Wigumai 94 e
waldea Wunan 3 il aude PCR cycle w2 35 seU Usznaudie denaturation
gounfl 94 sarwaldea Wunan 30 3und annealing flgamgl 58 ssruwadea Wunan 30
U 7 uay extension Migamgil 72 asrniwaioa Wuiian 1 uil uag long extension gamyil
72 svwaidd Wunan 10 wiit anduisuenuuawasauuanseserineenewug Tnald
wAllA denaturing polyacrylamide gel electrophoresis 18 7 % polyacrylamide gel e
usnadeulnin 60 Yosf fgamadi 45 ssmiwaidea Wunan 2 §alu ndutiandonde sitver
nitrate LlBAsI9ABUTLIAYBILAUALTULE
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NaN1IVIAaRINasIaNsal

1. manuTmidaRugnssuialfiliunawivug

1.1 nérelifanasinia Idmdendundieliunigua uazndoliiisiiidnvasriasuneni
Fduanean Smmmunuselsauazuuas telfidusuwsusiiug Siuau 33 s (adl 1 uas
AMA 1)

a1519f 1 wiiandaelfianainie Mlddusiuneusiiug

swanaanld viiandaeld swandglil T UGREL]
M 6 WANRUA PA 11 AU
CM 14 WAIQUA PR 8 WASgUa
NK 3 wATgUA DB 2 wAsgUa
NK 4 WAgua DB 8 TERGITE
NK 8 WAIQUA MT 4 RGNS
NK 9 LAIgUA MT 9 wAIRUa
NK 11 WAIRUA UN 10 uAsgua
NK 12 WAIgUA UN 15 wAIguaA
NK 13 WALgUA MDM 2 T
NK 14 WASQUA MDM 17 T
NK 18 LALgUA MDM 23 1
PA WALQUA MVP 2 fhis
PK 3 WASQUA MVP 7 fis
PK 5 WALQUA MVP 39 T
PK 12 uAIQUa MV 1 s
PK 50 LALQUA MV 6 fhia

RE 4 HANguUa
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A 1 suwugnaleldanadinie
(n) naneliunsgua
(v) ndgliiig

mediulgsiugndaldanaidanaduliissdunszon

1.2 naeldianaviuaueu@a (Phalaenopsis) wazanadiu (Ascocentrum) lavinnns
Andensuiiidnvuraenalsny fganasenaenuanarainndiglifanalinie duduanewugui

WazgnNaNdIuIu 8 Wug (3199 2 wazn i 2)

A13197 2 wilananaliiana Phalaenopsis wazana Ascocentrum Tl UunWawINUG

wliandawldl anandaglil ylasenug
Wugui / gnusu
Wuuwan Ascocentrum Wuguy
Wuums Ascocentrum WUGUN
\UININ8BY Phalaenopsis WUGUN
Ridetion Phalaenopsis WuGuyl
wWwauw 1 vunues  Phalaenopsis anway
wuau 2 aneqn Phalaenopsis GHLGH
Aau 3 Yanas Phalaenopsis anwau
wuau 4 ek Phalaenopsis anuaw

2. myadrsgnuaundeldanenudsineg

Ivhnmswanduiiieaignuausvana  Tnsdunasndelimiulilufion  swaudu

aonndeliinsanaiiuudud dail

2.1 gnuawanalitia (Doritis) uaz anavuawsyda (Phalaenopsis)
22 gnuavanadinia (Doritis) waz anala (Ascocentrum)
wansnanldTIugraNNn 45 guan wazldtinganau (99N 3, il 3 uaz 4)
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A1Tef 3 Mmsadgnuasnsanasewinsanadnlazanavuausuda viseanaduuazlein

GRLGH

Auwsi (dailn) Auna (1nds) raitlé

WAgUA WA CM 6 1 Tuuan IoElnnaeldgnuay
wAeguUa 39 NK3  wuau 3 Yaresv Ielnnaglaignuas
WAQUA WA NK 4 1 uum Ennanglsignues
WAIgUA WA NK 8 Wilau 2 a1eqn Ennanglaignues
WAIgUA S NK8  1w1nINesu Inilnnaeliignuay
wAegua S NK9  1w1nIeseu oEinnaelsignuay
wAsgua SWA NK 9 kau 3 vanasw letnnangliignuay
uAsgUA SWA NK 11 vhuau 4 1anRd IgEinnédgliignuey
uweRgUA WA NK 12 e eiinndellignuay
ueegua 39 NK 13 whuau 1 vndnuae  Iedlnndaeldgnuay
WAgUA 39d PA Wuues Ieiinndneliignuay
uAtgUa WA PK3  Wiuau 4 Laaid elnndeldanuay
WAsQUA IWia PK3  #uau 3 Yarnsm Iolnnaeldgnuay
uAtQUA SWA PK 5 Wiuau 4 1anig IEnndneliignuas
WAIUA S PK 12 wwau 3 Uanasn IElnndneliignuas
uAsgUA WA PK 12 Wuau 4 1anR InElnnaeldgnuay
UASQUA WA PK 50 WILAY 4 1InRd aEnndeliignuay
uatgua SWARE 4 Wuau 4 1Iadg nElnnanelilgnuas
wAsguUa S PR8  ¥uau 3 Yaiasw letinneneliignue
uANgUa S DB2  Wiuau 4 Lanng Innnaneliignuas
WANgUa WA DB 8 iuudn ninndneliignuay
WANgUA S DB 8 Wiuau 2 a1eqn Ininndneliignuay
WANEUA S DB 8 wwau 3 UanAs v IaEnnanelsignuay
uasgua SWA DB 8 Aidetes aEinndneliignuay
upegua A MT 4 luues InElnnaeliignuay
WANgUa A MT 9 1 uums IgEinndneliignuay
WAIgUA WA UN 10 wluuan lonnanylsignuay
WAIgUA S UN 10 #uau 2 aneqe IEinndnellignuay
uAdgUA S UN 15 wuau 4 1anh onnagllignmey
fhissiaMOM 2 Fauns Taiinndaeladgnuean
e 9%a MDM 17 1 ilnndagldignuan
i s%a MDM 17 1auan Ienndaeldgnuen
fhia s%a MOM 23 1Fauns IeEinndnellignuey
1A v MvP2 s Iaiinnéefignua
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Auwi (feiln) duwia (indls) wale

fhas svia MVP 2 vuau 2 aeya IeElnndelilgnway
fis s%a MVP 7 Wuau 2 aeye Intlnnaeliignuas
s v MVP 39 1 IaElnndaellignuen
fhis 5%a MV 1 Wuau 2 aegn IeElnnaaglaignwes
fhis 59 MV 6 Wuau 4 1Ak Intinnaeliignuay
uau 4 1aks wnsgua Wia PA 11 Teitlnndagliignuen
ywau 4 naRs uAsQUa WA RE 4 InElnnanelsignuas
vuau 4 neRs wasgua s CM 14 Ielnndaeldignuey
vuau 4 1eRs WAIguA S9A PK 3 IElnndeldignuey
vuau 4 1nks wasgua sa NK 14 Ieinndnelsignnay
Yuau 2 a1eyn uasgua WA NK 18 lelnndeldlgnuay

Al 3 msdsiniteaisganaulagléndieliviuaueudalusiuu
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<l a o 1 v v o & v '
awdi 4 nisteilnieadegnnaulagldndagliunguadusuu

3. Mmawnzdagnuanluaniwlaamia

msiwdnnningeugnuaniifiang 2-3 e svhnsnziasdluawnsgns Vacn and
Went (W) fiuia 2 e nanssenveandin wuih gruauilldifususeuiiiiine 7 guan
(5297 4) nilngneen 45 guan (19l 3) MIsaeganausenindelifanaiduazana
W Fadumeiudwiniusssund wuin aansondadusouldluunsguan wWu unsgua svia NK
4 x Fuua uay uatgua WA UN 10 x iWuuan widnouwdeiseniidwaudes wandliiiui
nénelifanasiauasanaiduimnuuansneiumeiugnssiinn ililenanmsaaudndes S
nénelifanaiiwazanaiduiinisaladulaniseen (monopodial growth) wasiiszuusmidu
snomafivilousy wianmindlusssunaiinruuansneiu e ndelianasiadungeldl
ﬁwu%uag’uuﬁuﬁw?aﬁu (terrestrial plant or lithophytic plant) dauﬂﬁaalﬁaqaﬁwﬁuagiuu
sulsl (epiphytic plant) (ngyaun, 2555) %’w‘h’lﬁnﬁaalﬁaaqaqa'ﬁﬁmmLmﬂshqf'fuu'm

nsairsgnuanssvinaindglianaidazananuaueuda  (@evuduinasaneiug
ANHANNINTTAN) WUT IARUBEUNNANIINANTNANTEMINN UASRUA S9Fd NK 13 x Waau 1 9m
Unues @aduaeiuduan) wagwui Idduseugnuanannslisuusidundrelinuaueya
uazldfouisey (o) Wundeliiumgua 19y Wiuay 4 19ARe x PA 11, ¥auau 4 1anRs x RE 4,
vhuay 4 LIARe x PK 3 uaz vuau 4 Leks x NK 14 Gamslindaeliunsgua (aewudu) du
veflwnlunsiingnuaufidulngldfusougnuan 4 ray 9nnsuds 6 § usvintuagiu
vilawuaveuBagnranihanliidunsusiiugieindamuniugadell fethady vhuau
2 me9n biteglfiluduweriow liaunsondagnueanlsl  nsnEngnrauszvinendasliiana
IMwezanady viemsnangnuanszwinndaelianainduavanaruaueuBaluaded St
wléw’ﬁuéauqnwauLwia‘]’muéfuiiauﬁlﬁ’ﬂmwiazﬁjwauﬁﬁhmuﬁaaJ Fudulgmsensmsidos
defnwusymnsgnuausioly Sedesvinmisiinwinadiansiiuiinasundaslfintudnivly
videdl 4 wehnnudnnmsAdEluliiuuBinusundelignrausnsanavesanalie 1
Yinasnnlunanduniags
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mrdfudgaiugndeldanaddaiaduliflssiunszon

A15190 4 msasegnuanssanasevRanaliNwaranavhuausTev sanady uarldiuseu
GRUGH
v

fuusl (Bain)

} 73 1
AUND (LNET)

wanla

wAIQUA FWE CM 6
UAIRUA 9 NK 3
wAsgua S NK 4
uAdgUa W NK 8
uAdQUA 9 NK 8
UAdgUA WA NK 9
UABUA W& NK 9
uAIgUA ¥ NK 11
WAIUA W& NK 12
wAIQUA WA NK 13
WABUA SVd PA
uAdgUa S¥d PK 3
uAdgUa S¥d PK 3
WAIUA W@ PK 5
unIgUA ¥ PK 12
uAdgUa Sa PK 12
uAdgUa S¥d PK 50
WAIUA SWd RE 4
WAIQUA % PR 8
WASQUA 394 DB 2
uAIgUA 59 DB 8
uA3gUA 594 DB 8
wAvgUa s¥d DB 8
uAdgUa S¥d DB 8
WAQUA 9 MT 4
uAgUA %A MT 9
uAIgUa W UN 10
uedgua 9% UN 10
wAgUa 59 UN 15
fa 3va MDM 2
fhids svia MDM 17
fi3a 5% MDM 17
fv3a 39 MDM 23
f3a 3% MVP 2

Wuuan

wWau 3 Yanasw
WULAY

wWau 2 anegn
LUININDBU
WININDDU
uau 3 yanasw
WA & 1AR
Wuuan

wWanay 1 ¥1UInuag
Waung

WLAU 4 1IARS
Huau 3 Yarms
Wuau 4 1nng
uau 3 Yarwmsm
WA 4 Ak
Wuau 4 1ane
a4 AR
ey 3 Yarasn
WA 4 1eRa
Wuuan

uau 2 aregn
wuau 3 Yars
Ridetay

Wuua

WJauns

WauEn

Wilau 2 a9
Wuau 4 1eRe
WDUUAa

WHuuas

Wuuan

Waung

Wuuas

wWanliwaun
LA LRI
@nusau

waaliwau
wanliwann
Wda Ll Wawn
wanlaiWanun
wanlinaun
L&A LWL
ladudau

waliwaun
wanlaiiaun
AR LsiWaun
wanlinaun
LA LWL
Waa LW
wanlinaun
&R LW
wdn LWL
Wda W
e LW
wankinaun
e bW
AR WA
wda LW
waalsiWaun
WAusau

wanlifaun
W& LWawn
wanldwaun
wa ke
AR LW
Waa LW
W&e LW




mstFulsaiugndotldianadianedulidssdunszons

duuai (Bailn) duna (&%) Hailld

13e 5@ MVP 2 vuau 2 a1y walaifauwn
f39 3V MVP 7 Yuau 2 aee RLEIHTNTY
{9 T MVP 39 aun widalswann
fe 5 MV 1 WAy 2 anen wdnlaiWaun
f3e 5%a MV 6 WAy 4 1ARg wanlaiwan
Wiuau 4 120R unsaua 9a PA 11 ldsiudau
WIUAY 4 120R WAgUa 5Wd RE 4 ladudou
Wuau 4 1nRg waagua sWa CM 14 wialiwaun
Wiuau 4 120ns uAUa 59a PK 3 idudau
WAy 4 12ARg undgua s%d NK 14 ladiudau
WAy 2 aneqn uAIQUA F9¥a NK 18 waliiwaun

4. msindiunasundaeliantusnly

4.1 vhnsenwIraundutuvesans Thidiazuron (TDZ) ivsinausion1s8ni PLBs

nansmsdsstudnladlukasuaeluresndeliiiuasndeliunsguauugns
913 NDM #ifin TDZ Aissuamdadu 0 - 10 un/a. Wunan 3 iWeu wuin vanglundaels
Iwazndelivngualiannsosmhlidenisiauventode  duvedaulundeliinls
wazndoliunsguaiiléuans TDZ mnududu 0 - 10 un/a. awnsasmih iy
ewilaseg 19 wiu PLBs vam wazs n (nndl 5) @s TDZ Avnandidiu 1 - 10 un/a. awnsadn
dlundeliiidlviie PLBs & 53.6 - 67.9 % wardnmirwemvidedulmivindudniaululy 7.1-
21.4 % dnlaulureandwliiunguailéduans TDZ mnududu 1 - 10 un/a. anansadnih
PLBs Idiisadntios (7.1 %) usiawnsadnieenivald 17.9 - 28.6 % (an51adi 5)

awdl 5 nswannBuiedesne mndudaladlurend el (i) warnareliiuegua @-a)
(n,3) NsiAn PLBs
(%,2) soATANIIN PLBS
(p, %) NMsiingen

(1) nshingaaukazsin
() MsAnsIn
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mafudgaiugndaeldanaiianaduldilssdunszong

o c @ ¢ Y 2 & A & v v a 1Y o
a1519h 5 WesidudnmsWaudule@onquastiudulaulundgliiniwendeliuagua
Uue s NDM Miiiuans Thidiazuron arudivdiusngg wdsmnmnzideaduna 3 wou

TDZ Fudundaeliifihie Fudrundreldiunsgua
(un/a) PLBs gon 97N PLBs yon 310
0 Ob 3.6 7.1 0 Ob 143 a
0.1 7.1b 0 0 3.6 Ob 36b
1 53.6 a 10.7 0 7.1 179 a Ob
3 679 a 21.4 0 0 214 a Ob
5 60.7 a 7.1 0 7.1 28.6 a 0b
10 64.3 a 7.1 0 71 179 a Ob
F-test *x n.s. n.s. n.s. x> *x

adslurdifmusmednuswiloutulifiauunnemsadanseduanudediy 95% nTernuuananslagds DMRT
n.s. = MTAMULANG N NETA
= = uananveEiRnsEauALTaY 99 %

4.2 msFnsmeimensimuniadonnly

mMsAnwImeinaiiedefinmstmunanly wuwadtu epidermis viadenluidu
dusureamsRannleninduuile (nmil 6 n) Teundnduuslefimsuianeadiiuswouues
fiWaunns 3 3UuUU Ae PLBs won warstn nswanveslwandiniduuledu PLBs aywulity
Uiy meristermatic cell wuwiueguaeuinuseuy leundnduuile (Mmit 6 )
V3l meristermatic cell nuudumandanansawaundudeen varseen ey PLBs

WinTuliunnIu

A it 6 mednnAvesisiia PLBs wasmsdasulminnieeuinaguedaulundtlians
$i739
(n) Teandniduusle Haaniwadtu epidermis
(v) msiin PLBs fiusenaudie meristermatic cell iy
() mswaunlusearaieaen
(1) mswmundugeauazsmn

ana = 10lm



nasdfudgaiugndaeldanadidanweduldilszsunssona

msmmawuﬁﬂmduaﬂamw 2 vile Ao ﬂawlummtavﬂmaluumaua nBudnilu
gouluanmiasniie UsvaummmmLuam‘uumuiuiﬂu'lmaaa‘lummswums TDZ Ay
Wudu 1-10 un/a. mu‘uaq‘lﬂu‘luum’swwmfuauuawmw PLBs ¥3nganlad 3NN15Maaed
wiulen ﬂaaaluaﬂamwmaawuﬂﬂa ﬂmalumml,a.,ﬂawlmlmaua fignenmlunisidiy
Uimmma%mawuﬁ“lmmﬂmaﬂu Iﬂsmmalumaqmmsmﬂuwumu‘lu‘lwmﬂ PLBs léun (54
- 70 %) uasiinsonldtay (7 - 21 %) (13797 5) &9 PLBs \ulasadreiewaasndas i
E‘IW&J’]SE‘I‘UEJ'IEJWUSLWQJ'R)’W’Ji&ﬁ@lUIﬂ@EJ’NS’JﬂLS’J 1umu°uammal:uLLmauaa"nmsmmuwumu'lU
\ia PLBs Bidies 7 % walinganlagandn (18 - 29 %) Iﬂ&lNﬂﬂ’]iLW’luLaEJﬂUﬂa’JEJINLLﬂQ?JUﬁﬂN
if 1naaenrdasiu Rungruchkanont (2009) 161Lam'luaauﬂa'wluLLmaua“lummswums NAA
AUTNTU 0.1 un/a. sauAUans BA audutu 1 un/a. aansatniinisiia PLBs 18 % way
gan 26 % Falefifudnsida PLBs deudlelutumsiia PLBs weandaglifiis 21n
ﬂﬂamwmaaﬂmsJ"LaJme:ummmmsn‘lumwmawuﬂmmwnmalmlmaua arauaive v
ASA5Y mawuﬁmuﬁﬁmmmmﬂmaluu'mmmsamsns.mawuﬁamqmwa‘mamﬂs"wm
munmthJLLma'uaumsﬂs./«mwuﬁt.awunu‘lumﬂmvauaamaaamua AULANAINTS
ﬂﬂamwmiquﬂsmm’luﬂawlumaawumuwuua1mmmmﬂmmuiﬂsiuiﬁu ndelsisiedl
uulasluley 2n = 38 munaasﬂuLLmauaumu'JuIﬂsIqu 2n = 76 Jsnamlainaqelduns
guailszAuwassd (ploidy) snnindasliinie mmaammuﬂuwaaaﬂmmuﬁ].,,ummu,mnmq
AUMIARILT FUFIU waZANYAENNETTIVIEN waammumuwaaaﬂmmummm‘lum dlosan
syAunaBsAnIuANASUAnseanyasiu lasdu Clnl was Pcll mmmmaaﬂumsasw G, cyclins
anaummasvﬂuwaaamwmu Tudumeu cell cycle waddsegluszey G, sawiin wazdinayinli
L*Uaammaﬂ;wm (Galitski et al.,, 1999) msmmmmmﬂmswwmmaL&Jamfﬂ,'uwm'l amLimu
YeIMTRRUB ALY epldermls Imswadulendneuuile (nwil 6) I‘Ull’]ﬁm
Buvslefinsulagadifiusuiunasinaums 3 sUMuL fie Tuslamasu wom waz 590 110
nsAnwlulunarglivanselia Wy Oncidium Phalaenopsis  Doritanopsis mMafinleunin
Lauuﬂammmimwmmswwm Tnefinswaunneaddu epidermis wazleundnisuuile
LﬂuﬂumauLiumu‘Uadmimﬂ PLBs (Chen et al,, 1999; Park et al,, 2002; Chen and Chang,
2001; Gow et al., 2009) smmuauﬂumswwuwaanawluanamw wsLanEITIRuMLresly
Tunsiialeun@nduuile T.mEJﬂmaluanammﬂmauuﬂawmLmuqﬁwuiﬂu’luLmuu drundaeld
3 glaveeuy mmimﬂmauuﬂéﬂmﬂmmuwao‘lvaau

5. mstiuUsEAnEamnnBandaeldignuansisana
5.1 Na?/mawﬁnuaza71475172mnzam’an7wﬁwmwam"wnsannawﬁwné"aalﬂmazﬁ3‘“’0
mswsum‘umﬂwnuaﬂwauma‘l,mmsﬂﬂmﬂwa 2 U3dy Ao o1gdln 4 4 szuz fe 1,
1.5, 2, 2.5 oy waremsmzides 5 gns A 1. VW 2. VW + 2,4-D 100 un/a 3. VW +
Dicamba 50 un/a 4. VW + Kinetin 1 un/a + NAA 0.1 40/a uag 5. VW + Peptone 2 f/a #a
N1VAABINUIN B glnliNasaNIIRMUITEIANAE Iﬂmﬂswmawams VW uazgms VW + KN +
NAA Luamafi]n 1 \fiou Hn1sWmun 62.5% uag 25% mudsiu uasliaadesuiuswns v
12 waz 19 Awaz Awdiu o1ein 1.5 Weu SnsWaun 33.3% uay 50% suddu uasd
AR uRWAE TR 21.5 uaz 56 Away sudRy 81giln 2 Wwau s 100% uaz
100% mud iy uariiiadsdiudmasiivann 12 waz 61 fwaz mudiu 918N 2.5 oy
fimafann 25% waz 12.5% awddiv uasireBesnnudmasiiven 15 way 1 Anns
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18 nmsufudgaiugndoeliansdindanadulfilszdunszans

o o & 2/ 1 < sl a o a‘l’ o
MuaRU (@15 6) amduliiidnety 2 @eulianumuizaufinziiuwizidsanniian
P P ) a a o @ = Y] P P~ X
\owndmsdimun 100% uasiidnfediuiuAnngannis 61 Anng Weilndangunduia 2.5
wou dnaviliniswawazIwuAnnzisanasunn

Tuduvesgasemsdmiumsimsidesdinazgnaan wudn gas VW + KN + NAA Ju

P ] - o ¢ & < @ A o 'Y Y P - = P
gasivansauiign Ao HesiudnsiaunguasiidnnudnasniaunanniiaadiewSeuiioy
UYNENTBIMT (3199 6 Uazn Wi 7)

A139H 6 Matauvesinazgnuaundglivuaueuda rafs x ndneldungua nlndeund
91y 1-2.5 oy wazinguuemsgasangiussezinan 2 \Weu

218iln Swauedl % #ising
(1hau) M3 Swaudr  fimswaun Wamn SuuAwaTian*
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 2 333 21.5+16.2
VW+ 2,4-D 6 2 33.3 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 4 50 13.8+22.2
25 W 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

* aade + SE



mrdfnlgeiugndaellfanadaeieduldlssdunszona

AwA 7 MawRuvesAmasgnrananinety 2 Weu uuemsgnsane ndwinnswizifes
Juan 2 ifleu

PNAITIVEVBY AIYIUT (2553) Vi‘léfﬁﬂmwamaaaaﬂ%uﬁiam’saﬂ’ﬂﬂLLa:,"dasJ‘“ﬁmgﬂwam
drundrelifanaiis vildinswin mslifaseandu fe 2, 4-0 Aradudu 100 un/a. aduuss
wnasnelisvaandelivuausudandnmnausmenasndigliunsgua Snavildnisinilng
u wazaunsodeiindnazgnuanlidnie uddailsnauiwasiisentintes Jaspalinsdnm
waiiluFosniegiinuazemsmizidoiivensay Jwansvaass wui Hngnuauiiony 2
Wou fuszesiimmiluwisdisaiotie®indnne  seihandumsszesnanding1inng
Wannvewnivlwdmedivanysaiuds wasifiansUfaus®u  Zhang way O'Neill (1993)
swnui  adelivhuaueufaildvhnswaudies  ssinmsiauvewniivlndnaioauds
seozauysel wasfiamsufaudiuseddszosinen 84 fu wimsideadiilldszesnandies 60 Yu
Fusinienuves Zhang Wag O’Neill aw%ﬁmms}Lﬁaqmﬂwammmﬂﬁmsaaﬂ%m'}ﬂ
MYUDNNAWNMTHANNEATIINME  1ne Kovaleva uwavamz (2005) $1897u3 Mslarans 1AA
uar  GA3  dudlumsiiguivlavemaensy  winisldanslungulelalafiudaadudanis
Wigiulnvamaenisny muwaamsmmﬂmalmmauammmmuimmLtavwﬂwmsﬂgauﬁ
Arldigaty m‘l‘dsuaunammmuamwm 2 \hiou mmmsaumauﬂﬂaﬂwamma 2.5 Wy (75
fu) Meglndifes 84 u Iumswmaawaa Zhang waz O’Neill aswuidisnudwazfinauily
VngRseWSIEY 12 Awagivind Juduogiinihivangay ’Lumummsm%Lgaaﬁtwuwuau
mmuaﬂmauﬂaaaluanamw A9 gns VW + 1 un./a. Kinetin + 0.1 un./a. NAA mamsmmiu
aaﬂﬂamnumswmuaaamammamammdu Bratonia (Popova wazAmg, 2003) waznisid
a3 Kinetin mududu 2.3 pM 51y NAA eudindu 0.5 pM Srnuwinzasdmsuns
Wigulavesndwllignuan Ascocenda ‘Kangla’ (Kishor wavame, 2006) 1nN1538edmun
a3 2, 4-D Flaumnzaniiorliunnenndaslivdinnnsuamnas duavilinisionaiiy
uazfrietingnuanlld wilivnsalumsiunldluensimzdesgnuaundeld Fusinean
MSHARGANANTMTEMIN durum wheat x maize fiwuinnisldans 2, 4-D wae Dicamba 1y
mmsmmﬁawzdua%umsﬁ’wuwmgﬂwau (Knox uazmAtdg, 2000; Garcia-llamas wazame,
2004)
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6. miﬁnmgmsmmsﬁmmzamiamim‘%muLﬁu‘lmaané’qa'lﬁ'gnwau‘luan'mﬂaamﬁa

msfnwnsnedesiuseundaslignuaniiuausuda  x  uasgua  luemsgms
duns1evt 2 ges Ao VW uae MS wudn lussee 3 ineauusn msalgdvlavesiuseuluems
gns VW uaz 1%MS Aduasmuauasasydulasiieg liwandefiuinn Taefiswauly 3 Tu 4
$wausn 45 50 wevesluiunlindnauiiomnadeduemns »Ms Mduans BAP way
auemaniuuiliasasdiomzideduemns W fidiuans BAP saufu NAA (05797t 7 uay
8) iawdsuemsgnaiiliungnnéeliuasmzidnwiedn 2 Weu suduszeziian 5 ifou
wuih msmuaunsidyduldnasensauduseuvendieliignaan e gnsiiilans BAP
aududu 0.5 1.0 fiadnfusiedns fnavhlinueludnasimeduanuniuazanueies
U uazAMIESINGARY (517 9, 10 wag Nl 8) Mnmsmeassiaviliivsuingasa g
VW uaz 1M aunsaldlumamzdesiusaundasliignaauiuausuda x unigua wazlides
Wuasmuaunaadydvle  lasduseufinzidsduansitbifiansmuaunisisdydulali
ywemunauazarmemluinniign  wagiidnusnuazmnuennlndidesiugesiiiuans
NAA ity 0.1 fedndusiadns Tasdusdeuiidssuuemsgns VW fiu NAA anududu
0.1 fiadniusiodns aunsadniliAernlaswdssiuinniign  6.80 Tnsefu (A3197 9)
LLavﬁuéauﬁL?auawummiam 15 MS s NAA aundutu 0.1 Sadn3usiedns anunsadmiili
Wiesnlasladedwaunniign 8.20 :Insedu (M3797 10) msmumsmmumsmmmu‘[m‘luu
wasen s ululundelignnes L;Jawmsmulsaumawumaqammwsm 2 gns wui
mawmzasdusmsgas ¥ MS AliRuaseuaumsiedyivle ldundaetdfiunem
ﬂ”J’Nu,azmmEJW'J‘uaq‘l‘umﬂﬂi'lmil,wm,?;aﬂummsqm VW U6iA1u81Iue93niue msgng
W Sinandneamemsnlugnsgas v MS duswaluwazswaunnluemnsia 2 gasliua
Liwansnety Teefisumiluaie 3.5 Tu wagdmousn 6568 90 (39l 11) Fawans
wizdssusougnuaundiglignuaniiuaueua x untgua dempdestiu Kishor wazAme
(2006) ﬁlﬁLWWLgﬁQﬂﬁ’Jﬂlﬁgﬂmau Ascocenda ‘Kangla’ wag Kishor wag Sharma (2009) e
wnzLé'”mﬂé’wlﬂqﬂmamwdw Renanthera imschootiana X Vanda coerulea n15vians BAP
AUdNY 0.5-1.0 fadnfusiedns fnavihlduuinvedudnas wazANEIITINARY NI
gaseIdmiune Lamé\’uéauﬂﬁaalﬁaﬂwauf‘w‘lﬁwaaaﬂﬂﬁaaﬁ'ﬂﬂaam 15 MS finavinlnauie
“hJu.a..,sﬁﬂmamuaau'lwmmwmiwa.,l,aaq’[,uam vW vamaidiesanngns v MS Wugmsewnsiill
smpInIvEnLarsmanITesluUinasnn mmmzaummunmalugnmauwumsmﬁgmdm
sfmndudieiouiisutundelfiaeiusuindnssydvladeudiedy
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A58 7 MIASnuasiauvesiugsunalgliignuailuanmuasadeiidgauueinisgns Yw
Mduasmuaunssgdulanudidusn 4 Wuna 3 deu

#13A7UAUNNT wulude  arwndnlu anuealu 1IN A21UE13N
wiyAula Ay (wu) (w31.) Aafiu (wa1.)
T1 laiuans 3.00 1.28 a 173 a 570 a 253 ab
T2 Kinetin 0.5 meg/L 325 1.15 abc 1.56 abcd 5.25 abc 265a
T3 Kinetin 0.5 mg/L + 311 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 281a
T5 Kinetin 1.0 mg/L + 31 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 444 c 2.16 bc
T7 BAP 0.5 mg/L + 3.00 111 ¢ 140 d 4.40 c 215 be
NAA 0.1 mg/L
T8 BAP 1.0 mg/L 3.30 1.13 be 1.49 cd 4.70 bc 1.86 ¢
T9 BAP 1.0 mg/L + 322 1.09 ¢ 1.51 bed 444 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 c

Anadslureduiiiinumednyswilouiulufinnuuans1maadanseAuALTeNY 95% IATIZRAIY
uanealae3s DMRT
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A15199 8 MISyuasiavasugeundlignuasluanwlasaieNidesuuemsgns

15 MS Miiuansaiuaunsesgiulamududusiing 4 Wunan 3 ey

A1IAUANNTT Jwalude  avundlu Aarwenly . dwusn AN

WwIyLdula Au (w31.) (v31.) Aasiu (%31.)

T1 Liidsens 3.20 148 a 219 a 5.40 abc 2.21 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 bed 193 b 5.80 ab 229 ab
NAA 0.1 mg/L

T4 Kinetin 1.0 mg/L 3.44 1.38 abc 194 b 5.33 abcd 256 a

T5 Kinetin 1.0 mg/L + 3.40 1.25 cde 1.70 ¢ 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 240 ab

T7 BAP 0.5 mg/L + 3.20 116 e 150 c 4.40 d 201b
NAA 0.1 mg/L

T8 BAP 1.0 mg/L 3.30 116 e 1.64 ¢ 4.89 cd 205b

T9 BAP 1.0 mg/L + 3.20 1.20 de 1.71c¢ 4.50 cd 225ab
NAA 0.1 mg/L

T10 NAA 0.1 meg/L 3.20 149 a 210 ab 6.10 a 225ab

Aadslupaduiiinusesnusivilsunuliianuunnaiamea@dansg

wANA19lA83S DMRT

ar

LAy

ANULTRLIY 95% IATITATH
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A19°90 9 NsiiguasiauvasugaunaelignualuanmuasaeidsuuemMsgns YW
uaseuaunissgdulaamududusing 4 Wuna 5 heu

A1IAIVANNTS Jwwlude  Arundnly Aawendlu dwausn AINY1IIIN
wIyAule a (CH) (w.) fonu CH)
T1 lsidisans 3.50 abc 157 a 220 a 6.50 ab 3.20 ab
T2 Kinetin 0.5 mg/L 3.38 abc 138 b 201 ab 6.25 abc 2.95 abc
T3 Kinetin 0.5 mg/L + 311c 136 b 1.79 bcd 6.44 ab 3.02 ab
NAA 0.1 mg/L
T4 Kinetin 1.0 meg/L 380a 133 b 1.89 bc 5.90 abc 3.06 ab
T5 Kinetin 1.0 mg/L + 3.33 abc 133b 1.71 cde 5.89 abc 332a
NAA 0.1 meg/L
T6 BAP 0.5 mg/L 3.67 abc 129 b 1.70 cde 522 bc 239 cd
T7 BAP 0.5 mg/L + 3.20 bc 113 ¢ 1.43f 510c 2.40 cd
NAA 0.1 meg/L
T8 BAP 1.0 mg/L 3.60 abc 114 c 1.61 def 5.80 abc 1.90 de
T9 BAP 1.0 mg/L + 3.33 abc 1.09 ¢ 1.51 ef 5.67 abc 176 e
NAA 0.1 me/L
T10 NAA 0.1 mg/L 370 ab 134 b 1.89 bc 6.80 a 2.67 bc

AadeluneduuimumsdnuswloudulifinuuanataadfnseAuanueiu 95% JAsieiaiu
wANANIAEIS DMRT
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A13190 10 nsieguasiauvewiugsundglignuanluaniwUasnderiiosuueims
gns 1% MS Miinansmivaumsasaiulanududusing 4 Wunan 5 Weu

A17AVANNTT Jwwlude  anundnlu awenly Swousn AN
wigyiula fiu (w3.) (w3.) fiody (w31.)
T1 laiAneans 350 171a 272 a 6.80 bc 242 ¢
T2 Kinetin 0.5 mg/L 3.70 155b 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 be
NAA 0.1 me/L
T4 Kinetin 1.0 mg/L 3.56 1.48 be 2.22 be 6.11 bc 3.09 ab
T5 Kinetin 1.0 mg/L +
3.50 1.36 cd 1.85 de 6.00 bc 333 a
NAA 0.1 mg/L
T6 BAP 0.5 mg/L 3.60 1.25 de 1.89 de 6.20 bc 231c¢
T7 BAP 0.5 mg/L +
3.20 122 e 1.75e 570 C 238 ¢
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 me/L 3.50 1.58 b 2.49 ab 8.20 a 2.73 bc

v
<

Anadslursduifianumednysiuiisuiuluiinmuuansramsadfnseauanudatiu 95% Jasrzviainu
wANAalAe3S DMRT

A138d 11 WSsufisunsaigivinvesiugaundelignuatluanmuasaiienidesuue s
ans W uazgns » Ms Tldiinansmuaunisiadgiivia Wunan 5 e

gnsmMs dwaulude  anwundnlu ewenlu dwoausn A27E1251N
A (u.) (au.) Apdu (9u.)
VW 3.50 1.57b 220b 6.50 320 a
Yo MS 3.50 171 a 272 a 6.80 242b

| a o cal Y Y - @ 1ol | aad ) A @ a ¢
AnadvluasduunaumesnusimilsufuliiianuuansrmsadfnseduanuToiu 95% ILAT1ERAN
wananelaeds LSD



msdulseiugndasldanaddaiaduldlssdunszon

it 8 nsLsiyiulavesduseundieliignuasluewnsgns Vacin and Went (n) uavgns
15 MS (v) Midnansmuaumsiaigiulannududusng 4 unaiuu 5 #eu
T1 laiinans, T2 Kinetin 0.5 mg/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 me/L + NAA 0.1 mg/L, T10 NAA 0.1 mg/L

7. msAnsFanugnivanzaudanisissgiulavesgnndagliludnmlseSeu

KANSYIARBINUT gnNaNILAUEUSA LIARe x uasgua Agnluaurntimea Fufiniu
gunniign 2.5 ey, dannninisugnlusiu+aea fu waznunendn Aifleugedu 20 17
uaz 1.6 e, Ay mehudnwouly gnuanivgnluauindimes wazawu+uea dwnuly
5.3 uaz 5.2 Tu audwu TngliwpnsamadAannnisugnluduifswanlu 4.4 Tu ususnsing
ysadRnnsUgnlunungwimiswulufies 3.3 Tu mefumnuenvedy gruaniiugn
Tuaurnduuea dw+uea uazaw fanuenlubiuandeiulaelen 4.8 4.6 waz 4.4 .
mud s usgnaaniugnlumuiswiniinwelutesfigaiios 3.2 e, mehueuniwes
Tu gnuaniivgnluauriniuueadmnunialusnniign 2.0 eu. wasinnniteglituddyvnaada
Wewisufugnuanivgnludu+uea du wagauuenin Allanuntaly 1.7 1.6 was 15
. iy Sunusinvesgaaniiugnludiu+uea tu auwindunea uaznunin
13.3 11.2 109 uaz 9.2 570 muddu Tnesingnuanitugnlusiu+uea mnnhsngnuasiiugn
Tunuuenin daumuensin gnuasdiugnludu+uea uay dw faeniign 12.7 way 114
wu. Ay Faemninsngnuaniivgnlunuusninn wasauntimea Afie 9.1 was 8.9 v,
mudwy  Fandegluawintiuea  uasmuuznwinfidnwaziinde  viedulanesindes
(397 12 waznmit 9) mvangnuasluaunnsiaveatinavilinsisdyRuTameiuddiuuas
é  widlevgniduszeznauussuunnissgivlafesninnsugniesiu+uea vie
Fafunsldtusues  Ugndednlaviudaunniises)  Jumnzaufenduiaguandmiy
Ugnideandalsipnuauviuaueuda en x wsgua eResanfidnuazmsasyivlnves
Wawsiwug uaueuda vk uae unsgua Wundeliimsnigiulanwen Sdduie 3
sruusndusinernia ﬁaﬁuﬁwaui’aqﬂqﬂﬁﬁmsizmaﬁmassxmammﬂ‘lﬁﬁ WAATNAY
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msdfulsaoiugndoeldanadndanaduldlszdunsenona

fmuduld  Safutasugniifuduisilinnuesndelinuauienuensmnnanins
Ugnlunuuegwinuazaunniutea uazdallnavilisnileauysel Liflensuanesndestuu
fgnluntuusndnuazauwiniimea nusgniiduianugnitdutienn fmsszuedilad 3
Wuiitealslunisugnidesndelifanavne - fafissuunndumniteniaseunudugs e
mm’l‘wqﬂﬂaw‘lugﬂmaumu,auaﬂ%a ARY X UAIGUA wm‘lwmsLﬁ]izgmuimmqmua'mu Tu
waznfeenitianiu duvesaunniimeaiutagugniiguiiliseusea ligadudlulum
wed FeusadnwmnatulaaluuSinadfivaneay (Aeawn, 2555) azwnildingnndagldfinns
LaﬁiyLauimwNéﬁummqqmﬂndﬁaqﬂqﬂﬁu‘] warfivunnvedluiilve) Lwitﬁaﬂqm?;auﬂuswz
o 1 U awintwesdadudenanm  SuhunuasiinavihWiduveslmeinde
wuheniutunsliaguanniuuenin wothgnndeliugnluiaguaniidusuuasdaviu
shoaunniuuea Jefinavhliignndagliifininadaiulaiifvedud iy Tu wassn wan1meass
{laonndasitu Kishor wazAny (2006) fili¥anugn Bg:au (2:1) Vaviusheauintiumea vivlign
naneliignuan  Ascocenda ‘Kangla’  fnswsgdulaniinisldfanlgn  Bgdrusnidisu
(2:1:1) wsihigeandosfiu Kishor wag Sharma (2009) As1enuinnsliianugn dg:amw (2:1) ¥
Iannanelsignuay Renanthera imschootiana x Vanda coerulea finswasggdulasiniinisly
Tanugn Bg:anu (2:1) Ynviumeaurnliumea

A13eh 12 maasyiulavegnnaigliignuanviuausuda 1inkia x ungua Nugnidedluian
Uan 4 wuu

Jaqugn  edmgediy il mwemlu anuntielu dwausn Aween
(wu.) (w31.) (wy.) (vu.)

auwWndausa 25+07a 53x27a 48+ 14a 20+04a 109+42ab 89+26b
MUNEWIT  1.6+05c  33+23b 32+15b 15+£06b 92+36b 91+29b

a1u 1.7+ 04bc 44x17ab 44+07a 16+03b 112+36ab 114=x31a
au+9a 20+04b 52+24a 46+13a 1.7+04ab 133+51a 127+43a
F_test *% * % *% * ¥

a

* uansnaneERRgIEsTRUAIL TR 95%

= uansnaeaRRmssTaumI Iy 99%

Anadn:SE lunsdnifinusmesnuswieurulifinuuansrweedansesuaudeti 95% Tinszsiai
uana19alagAs LSD



nsiulzaiugndanlfianadianadulivssdunszana

A 9 dnvaszsiu Tu wagsIn gnrauuauauda Lafe x uasgua Mgnidedludanuan 4 wuu
Aa auniuuea nungnin du wazaulaviuminlgauwnnduea

8. MsAnwAnBuENNduguvaINdlelignuey

msadundglignuauanaiiddunsifed Tdvhmsnasewinanadiviuarana
WiuaueUda warsswinvanasiazanauty linandn 4 duay fo

1. umegua x uuan

2. uAegUa x LU

3. umsgua x Yhuaueuda ¥1IUInuea

4. Yuaueuda 1ahs x wAggUa

Tnggnuan 3 fuau Ao uAGUA x WuLAR, WAQUA X WNLAY LazuATgUa X YhiausUda
amnuas Idgnnauiifdnvarguiddy dvedu wasvuavedy Wuguuuuidenduluusiay
anwa (3197 13 LLasg*U*?i 10) Ao gnuauwmgua x Wukan Tludnuasguuau wuim 1.8 x 7.3
%, & yellow-green 146 A muuluigudn1nsgIued The Royal Horticultural Society /3lu
Fou fausudng dbhma veuluSey Yargluwen Teulududdu TuSsadussuudentu
anEaNuaua x Wuuad Tludnwarguuau wuim 2.2 x 8.0 wu. & yellow-green 146 A faly
Bou faausudng ana seuludey Yansluuwan Teulusuddy TuSssadussuudionty
gnuauLAIgua x vhuaueuda vinuas Tlugus suin 3.7 x 9.8 93t 8 yellow-green 146 A
faluiseu veuluiSey Yangluuvay lauluudisu Tuesadussurudieaiu

Tuduvesgnuasmuauayda 1InRe x ussgua lugnanifiniswaudounsgua 2 svia
Ao Wuauauda 1ARe x unsgua s9d PK 3 uay vhuaueUda AR x wAsgua S RE 4
qnwamg’ﬁlﬁqﬂwauﬁﬁé’nwmzmaé’myuwméfuﬁLmﬂemf'ﬁ’u fio WuaueUda 1eRe x uasgua
swa PK 3 1ot 2 dnwair &all 1) gnrassiTlugus aunm 3.7 x 12.1 au. @ yellow-green 146 C
faluSey veuluGey Yangluuvan Tauluvudndu TuSeeaduszuu@endu uay 2) gnwauiily
U3 wuA 3.5 x 8.4 #ul. & greyed-orange 136 A faluiieu veuluiieu Yansluuwwan Taulunu
1 TuGeadussunuieatu Swgnuansaiiimnuuansanadudvedusazauenily
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msdfudseiugndagldanadindanadluldilszaunszon

gruaLALEYTa 1ARY x uasqua S RE 4 gneausvadldgnaaudifidnuasnig
dugruresduiiuansnety 4 dnwaedel 1) gouanillugulendy auim 6.1 x 11.1 ou. @ green
137 C ludey veuluSsy Yangluu, T vie vin, Yudndes Tauluiudisiu TuSueadu
sTUNUREIN 2) gnvanilluzuuay auim 1.9 x 11.2 gu. & grey-brown N 199 A faluiSau veu
TuBgy Yasluuvay Tauluuawiu TuSssadussuudendu 3) gauiilugs wwie 3.1 x
11.4 ou. & grey-brown N 199 A frluiseuiigauszing fiana veuludeu vansluuvay Tau
Turudau luSgeadussunuifeniu uaz 4) gauaudlujus swm 3.4 x 8.7 «u. @ greyed-
purple 183 A MluSsufigausudng inauns vevluFey vansluuan Taulusiuddu Tu
Beaaduszuuiieatu Sgnuausiaifimsuansomeiurunn susisly Fvedluazaruem
Tu

Wefnwnmsaiaiuln Arwmunuselsauazuial Lazggesnnenyandielignasy
Havue (5197t 18) wun nagliignuandnlngiinsiasyivlat-Uumnats sndiuruauey
Fa 1InRa x unsgua ia RE 4 fifidnuarlugulingy Snsesydulnduazanunsosenaenls
rouswaduY é’ﬂl«}msmmwumwiaisﬂu,azLLmaa‘uaqgﬂwauLﬁav‘hmsﬂQmﬁvmaqma‘luamw
TsaSoufifindsnmanafinaquriudy wuin grnanuaIgua s UN 10 x (Huuan wasgnaauung
gua 39 NK 13 x Wikauauda 919Unuae ianumumusielsauaziuadssiules lnggauue
solsafilauvmanniden gnuauuAsgua sWa NK 4 x iuung qruenvhuaueUdd ARY X UA9
qua Ve PK 3 wuaﬂwmu‘lmﬂi & greyed-orange anmauﬂwuauaﬂ%a AR X WAgUA $9d RE
4 wmaﬂwmﬂ,mmmu wagnraNuaue Ut AR x wasgua 9d RE 4 wuaﬂwmﬂusﬂi a
greyed-purple fimmmumusslsauazuassziutunans Taowuenmsveslsaiiiamnanide
‘mfmLfiaaﬂ'rwmmﬂﬁmm%um‘luﬁuqmﬁu anwauﬂwuauaﬂ%a 19R X WASgUA e PK 3 i3
anwaugluzus @ yellow-green aﬂwaumuauaﬂqja AR X uAdgua SWd RE 4 wuanwmﬂusﬂ
lindu uazgnranuauoUda 1InRa x wnagua sa RE 4 fitdnunzlugus @ grey-brown 4l
ST A -

anmsfinniseanaen Signuan 4 swaniugnidssuareenaen (M3nefl 13) Ao ganax
uATgUA T NK 4 x fuuns senaendindeuliquiou — nsngieu gnraswiLaueyda naks x
uasgua s PK 3 Afdnwaizlugus @ yellow-green senmentiadioufiquisu - asngeu
anuauvhuauaUda aRs x uasgua sia RE 4 Adnwalugulindyu eensenldnasel uas
gnuauvuauaUdd LIARe x usegua WA RE 4 Addnwalugus @ grey-brown eenmentis
Weulguigu - NINYIAU ﬁqnNaumasﬁ’aﬁé’al:iaanman%ww’faoﬂqﬂL?:awialﬂ’[.ﬁﬁuﬁmm
auysalauieszevennaen

mMsfnndnuustenonuazaenveandslignuan  nndelignnanifinisesnaen 4
svia lidnvauswazAMueIveitenan IuIuRen uanen dnen u,azmqmsmuﬁ”’qﬁa GNIGTR
Tussadt 15

QNUALLATRUA T NK 4 x 1fuuns Svenenuuinduiinenan Tnefinmenterioun
23-25 . Yasiiiinenem 12-13 eu. Tnunen 28-30 aen dnvazdensniudenszay fms
ponfiuwIaan N9 2.6-3.0 Bu. g9 2.2-2.7 9. F1in Purple-violet N81A nduunndiugudd



mstfunlpaiugndanllansddaiadulitssdunszons

orange 28A dhunanuinddunasiiaeniendinauns Red-purple 64A (il 11) Yenen]
918NV 40 U

anuauwwausUda AR x uasgua swia RE 4 Tugulindu fvensnsmiviunans Tned]
AETITENIUA 26-85 YU, YaTiineneT 6-15 wu. isuIunen 6-8 aen dnwmrtenendu
Honsyay Uaetalis aandvunalvg) 0319 5.0-5.5 wal. g4 4.5-5.0 9. #i Purple-violet N80B
nAuundutuazdrunanandinady Purple N78A (nwil 12) Feneniiongnisutu 60 u

gnuauvhuauaUda ks x uasgua st RE 4 Tuzu3 @ grey-brown fdenengniunn Tng
fruemderavun 63 9y, Fafiinens1 23 wu. fswaunen 13 aen dnvazdenenifute
ns¥ar mamse eendaualng nie 5.5 au. g9 4.8 @y, d Purple-violet N80B nduynd
\Wenfundunen (1l 13) geneniiorgnsuiu 71 Fu

anuauvhuauaUda 1InRe x uasgua sa Pk 3 Tuzus @ yellow-green fidanongmiiu
nene Taeflaruenderonun 35.49.5 eu. dsfilinensm 8-16 ew. fswaumen 8-15 men
dnvauzrenaniutenizay Yareelds viieilutausnuuud aonfivuianing 4.2-4.6 wu. 44 3.7-
4.2 . daeniivated iy 917 White N155B, 13980U Purple 76A, wuwsiie Purple-violet
N8OB, 114 Purple N78A (nwil 14) ananiiongnisu 33-45 Yu
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as
a

AN

™
a

L g ' 2/ ¥ 27
M3e¥ 13 dnunggusnluvessundiglignuas

L o

daeldanadidaneduldls

wugn

o

L)

n1sdFuilse

Yoguau ety | anwae | dvedlu anwuzialu anune | anwne n1ssealy
(nxe) vy | 3Ulu voulu | Yarelu
AR W UN 10 x uuan 1.8x7.3 | jUuau | Yellow- Green | Sou figause | 1Seu wviay aduszu
146 A Enq dana e
uARQUA 39 NK 4 x 1daung 22x80 |Uuau | Yellow-Green |iSuulgadse | 158 YGH GLITEATRY
146 A nq dana e
wAsQUA A NK 13 x Whuaueu®a | 3.7x9.8 | 3U3 Yellow- Green | (381U 5oy Wy GLITEATA
PNUINUAY 146 A e
yhuauoUda LInde x unsgua s | 3.7x 121 | 3U3 Yellow- Green | {38y 5o uvau aduTEUI
PK 3 146 C \Fien
35x84 | 303 Greyed-Orange | 138U 158U wa AaUTEUIY
165 A P
vhuausUda ek x unsgua s | 6.1x 111 | Ul Green 137C | 38y 5oy uy, thu aduITuy
RE 4 n&u w3a 1, e
Yudniey
19x11.2 | gUuau | Grey-brown N | i58u Sou unay adussuIy
199 A \fien
31x11.4 | 303 Grey-brown N | Su figase | ey wrau adussu
199 A Enq dana WWen
34x87 |33 Greyed-Purple | 158U H9ause 38y wau afuIsuIu
183 A Engihmauns Be)
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A 10 dnwauesuinuasdvesiuuaslundellgnuanenansiigg
(n) umsgua %A UN 10 x 1uuan (1) uasgua 59 NK 4 x 133und
(A) UAsBUA 59 NK 13 x Winaueudad v1dinues
(3) Vuauauda Lafa x uagua s9a PK 3 g Tugu3d yellow-green
) YN 1‘U§‘Uia greyed-orange
(3) WuauaUBa 1InFY x uevgua 9d RE 4
nene TusUlunay, Tusduay, Tusu3d grey-brown, Tususd greyed-purple
Y AU Y v

K
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mstfudgaiugndoslliansdnanedulfilssdunszans

A1597 14 Snvaurmsaiyiiule muvuniuselsauazLLa wazggeanaanvenalglil

anway
Haguay anwauzlu s AN fAaNADN
Wwigwiule | unudie
lsAuaz
TETEN
WAIgUa 59 UN 10 x tdsiuan Tugduau Wiuled sy | tee falsioan
YUIALEN AN
WARQUA 39 NK 4 x LINUAd Tuguuau wuladw | dwnae | e - A
Nawn
wavgua 59 NK 13 x whuaueua | lugds wulagh s | e dalsiean
P1IUINUA YPNALAN AN
vuauauda ks x uasgua A | Tugls @ wuladw | ann fl.e. - n.A.
PK 3 yellow-green | NaN
Tugs & wuladn Ywnan | delsiean
greyed-orange fan
vuausUda Laahs x unsgua v | Tuguldndu wulanso gy naenl
RE 4
Tugduau wulatn twnan | diliieen
AN
Tugs @ wuladw | ann .8, - n.A,
grey-brown AGEN
Tugus @ wulntn thunan | delsieen
greyed-purple DN
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mstfudpaiugndaeldiansddaiadulilssdunsenng

mMui 12 ndeliignuanvhuaueula nms x wsgua siwa RE 4 Tugulandu
(n) jUsndenen  (v) nen uasdvesnen

A 13 nasgliignanmuaueuda veda x ussgua Tk RE 4 Tu3us & grey-brown
(n) 3Us1e¥enen (v) AN uazdveIADN



mstfulsaiugndanldanaidatedlulivssdunszona

A v 4 a qv L% <
A 14 naelilignuanwiuaueuda ke x unsgua s PK 3 Tuus @ yellow-green
(n, ¥, A) JUsNYEMABN (4, 9, , ¥) AON Uazdvenan

msUssidiugnrausevsanatauazanaify Ao uasgua x 1uuan wazuasgua x
uas fdnvaluguuou e 13) Fadudnvuzvesndslianaduiiluses suuau wassing
L3 LAUlagn Lﬁam‘%'smLﬁaumsw%zy@uimqnwauﬁ‘lﬁ%’uﬁummﬁmmmxLﬂ%zytﬁuim%'wmn uay
filiioennen Tuvmsiignuayiléiudunnduuasdimsiedgivlaiunas wazanunsnsenmen
Tluszazia 3 U (meeil 14) dnwazaenuazyononvosgnuanunsaua x Wuuas Sdnwoy
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msUfulgaiugndasldianadtdanedulivssdunszang

sewisuasguanaziduung Ae fvuanenfananssewinauasguakazdiun Fenendu nonides
fufiugenseay dodnse Sswaunenuin dnen purple violet (s 15) Fednwaizves
anuawuAsgUa x Fuuas euwanzaufenfuliivsedunszans desndufivwndn denen
Sllindntuaugeiu aonfiddudusa (rmdl 11) qesnsen fqueu-nsageay Fudugg
Wenfuwatgua uasliarumuniusislsauasuuaIunans
dumsusediugnaauszrinsanailaazananiuaueyda ilesnngnuanitlédannise
ﬂ%u’aﬁﬁwamaLLuLﬂuWWLLauaU%aawaWuéwamﬂgQ§u A9 Winausuda amnunuas wavwiaueUdd
AR mwﬂwaﬂwm"anwauﬁlmummLLUsUsau?Jaaanwmvvﬂulwﬂmn Tngiangenanilésy
Suvesuaueuda 1aRa x LANRUA fianwarlusardiuandnatuie 6 dnuae Ae Tugs 4
yellow-green, TusUs & greyed-orange, Tugus @ grey-brown, 1‘U§‘Ui @ greyed-purple, 1U§U1°U
ndu uagluguuay (5adt 16) dleRasandnvazaonanduiiflunasd 3 dnvae (1eRl 15)
anunsaUsudiuldin 1) vuaueuBa 1nka x uasgua sa RE4 Tugulindu (it 12) Sidnwos
lunavaonwioufuduwl Ae Wwaueu3a vaRs ynUszns Snvnzduiidntuien ms
Wannveudodonaneunvidelysouneluiinvemiuausuda vane wandulslaeefuuas
Judugeu 2) Wuaueuda 1neke x uasgua sa RE4 Tugu3 @ grey-brown (Al 13) §i
AnuyEraIgnNay As SNYMUEYERDNY1IAAIBLAGUA Yaenduidsauazndunen uu hu sue
IngiraneviuausUda nepe wiillorndnuasdenenstn Idlimnvaniathunduliussiu
nszan walidneamiesihluldduldsnnen mszdenenudeuss Tdwousenunn dudinnu
wumusia‘lsmtauu,uaa 3) W’uLauaﬂ%a AR X wasgua svia PK3 Tugus & yellow-green (nw
7 14) ldnwazgnuas s %amanau UaetenanlAudntios was aﬂwmumnﬂé’wmt.tauaﬂ%a
naRe dnveindunenuasnauiisirdoungua wazdimnuulsunuvesdnen mu.m 217 129
90U YUWUN  wazain anwngﬂwauuummmmzaumzLﬂulmﬂszmunssma losandius
gwadn denendulidadiufuaugeiy fnauseninn (8-15 een/de) ggesnaenifiou
fiquigu-nsngen dadurrafefiuussgua dullarumumusielsauazusas
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Royal
Hor_ticultural
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.

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

AR 15 nsSusesnsannsileugnuanival Asconopsis Purple Ubon
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Phalaenopsis buyssoniana X

(mother plant)

Ascocentrum curvifolium

(pollen)

Asconopsis Purple Ubon

Al 16 Anvauguaauinug wewug wasgnuan 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 c¢m,
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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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 Aliceara {0/ = Originator unknwwn)
Florida Panther Brat. [Mtssa.} Star Fighter x One. [Odm] wysttianum Everglades

x Angulocaste

Des Sablons Angest. Augres x Ang. clowesi E.Young O.F.

Des Varvots Ang. cliftonii x Angest Paternoster E.Young O.F.

Vicard Paint Ang. Victoire x Angest. Noirmont E.Yaung O.F.

% Ascocenda

Harmonie Shinso Ascda Tubtim Velvet x Ascda. Pete Balasky Shinnyo-en (Hongsilp)
Maui Diamond Ascda. Christine Ang x V. denisoniana Exotic Orchids
Mamaoria Gary Henington Ascda. Crownfox Moonlight x V. Pepe Sanchez Henington Farms
Ming and Jeanne Wong Ascda. Charlie Barg x Ascda. Tubtim Velvet 8.K Wong (O}
Sunspots ¥. denisoniana x Ascda. Suksarran Sunshine PR Mrtue

Susan Spring Ascda. Anant Gold x V. Rasri Gold 8. Spring (OA)

x Asconopsis

Kdares Orange Lover Ascps lrene Dobkin x Phal. amabils Kdares {Tsai Chi-Chu)
Purple Ubon Phat {Dor] buyssoniana x Asctm. curvifolium K.Rungruchkanont

x Ballamtineara

RIO’s Ruby Gem Get. [Letna ] Adamst x E. [Epi] phoenicaa Ruben in Orch,

X Barciia

Rosal Barker E. [Epi] Rosalie x Bark. skinneti Ka:Kojima

X Brassocatanthe

Teddy Govender Lec. Ann Akagi x Bet. [Bie] Empress Worsley R.8.Cronje

x Brassocattleya

Betty Joe's Buttons Be. [Bic.] Beautiful Moming x 8. nodosa Henington Farms
Jackie's Jungle C. percivatiana x Be, [Bl] Moming Glory Everglades (A .Easton)
Luscious Lip Be. [BL] Moming Glory x C. koddigesii RS Cronje

$.y N. Abuela Chochi €. [Le] Breen's Jenny Annx: B, perrini Caneva & Gomez2

X Bratonia

Toowoomba Regal Brat. [Misss.] Olmec x Milt Sandy's Cove 1. Woolf (OU)
Butbophyllum

Meen Flambeau Bulb. longissitmumx Bulb. cupreum Meen Nursery

Meen Labah Labah Buidb. [Cirr)] auratum x Bulb. brienianum Meen Nursery

Sri Chandra Bulb. [Crphm.) Meen Buddy x Bufb. [Cirr] medusee Meen Nursery
SriMega Bufb. Meen Ocean Brocade x Bulh. bicolor Meen Nursery
Catasetum

Amondawa Ctsm. osculatum x Ctsm. complanatum Juan Fernandez
Dentigrianum Ctsm. denticulatum x Clsm. tigrinum Toninho

Jose’s Green Gold Ctsm. schimidtianumx Clsm. pieatum J.LHermo (M Burchette)
Mark's Red Hermosa Ctsm. pieaturn x Ctsm, Alexis Pardo M.Margolis

x Cattkeria

Cyela Skin Cka, Cyclomil x Bark. skinneri Ka Kojima

Cyclomil Bark. scandens x C. mileri Ka.Kogma

Todas Cka. Cyclomil x C. walkerians Ka.Kojima

Cattieya

Agatha Bello C. {Lc] Hawaiian Drumbeatx C. {Lc] Tiago Suzuki R.l.Kinukawa

Alpha Plus Kid C. [Le.] Haw Yuan Angel x €. [£.¢.] Hsinying Excell Alpha Plus

Anna Elise C. [Lc] Susan Holguin x C. [Lc ] Mildred Rives LM Wigey (OA))

36 ORCHID REVIEW SUPPLEMENT VOL. 120
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9.2 myvavzideugnuanlyi Wuausua 1AR x watgua TwaBunfuansly
AW 18 - 20

3
Royal

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.

GZ;Jz'an 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

amiA 18 nsSuseamsaavzileugnuanlmai Phalaenopsis Warin Bride
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Phalaenopsis Wedding Promenade X Phalaenopsis buyssoniana
(mother plant) 1 (pollen)

Phalaenopsis Warin Bride

A 19 Fnunisvelanug WoWus uavgnuay 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 (RHSCCH76A)
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NAME PARENTAGE REGISTERED BY
Tay Kiah Huan Phat. Michael Chamarn x Phaf, Oragon Tree Eagls M.J.Wong
Tiger Vision Phal. Sogo Cake x Phal. Tigerling R Vemon
Tizartku Aishah Rohani Phal. [Dips.] Shit Hua Gold ¥ Phal. Yellow Beauty Seramban Q.M.
Tying Shin Bravo Phal. [Dips.] Yu Pin Fireworks Tying Shin Orch,

x Phal. {Dips.} Formosa Cranberry
Tying Shin Eastern Star Phal. Sogo Genki x Phal. Yu Pin Easter island Tying Shin Orch,
Tying Shin Smile Kitty Phat. [Dtps.] Tying Shin Fairy Tying Shin Orch.

x Phal. [Dips]] Yu Pin Fireworks
Tying Shin Smile Pixie Phal. [Dips.] Tying Shir Litde Peart Tying Shin Orch.

x Phat, [Dips.] Tying Shin World Ciass
Tying Shin Thor Phat, [Dips.] Yu Fin Fireworks Tying Shin Orch,

X Phal. [Dips.] HF Purplafly
Warin Bride Fhal. Wedding Promenade x Phal. [Dor] buyssornians K. Rungruchikanont
White Banana Phal. Musashina x Phal. Double White M.Gehring {O/U)
Wilsen Tobia Phal. hisroglyphica x Phal. lueddemanniana C.G.Tobia
Wossner Little Star Phal. Sogo Venis x Phal. [Ki.] faenialis O.Gruss (F.Glanz)
Wu Chun Mei Phal. Tsay's Evergreen x Phal. Ang Chee Yang M.J.Wong
Yaphon So-860 Phal. Jennifer Palerme x Phal. Yaphon Sir Yaphon Orch.
Yaphon To-Too Phal. fimbriata x Phaf. K & Happy Eagle Yaphon Orch.
Yatlow Chimera Phal. Tai-t Yeflow Bird x Phail Dou-dh Pearl I-Hsin Biotech. {O/U}
Yellow Panda Phal Tai-l Yellow Bird x Phal. [Dips.} i-Hsin Panda -Hsin Biotech. (O/L)
Younghome Beauty Gold Phat. {Dips.} Sin-Yaun Golden Beauty x Phal. Emeraude  Young Home Orch.

“founghome Fanlasy

Younghome Golden Pixie

Younghome LV

Phragmipedium
Bohemian Rhapsody
Cahaba Jewel

Nights in White Satin
Red Wing

Thor's Hammer
Wossner Carivitt
Wossner Fuchs
Wossner Grandurgan
Wassner Schneerose

Pleione
Aoraki
Baritu

Drew Borrey
Nyiarengo
Birius

x Procaste *

Uglybug

x Psychophila
RIO's Sweetheart

x Rechingerara
Alexandra Kontos

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

x Renanopsis
Jegsica Tan Soon Neo

x Renansiylis
BCBG White Flame

Phat. Liv's Fantasy

« Phal. {Dfps.} Younghame Orange Lip
Phal. [Dips.} Sin-Yaun Golden Beauty

X Phal. Yushan Green Pixie
Phal. {Dips.] Lianher Blackberry

x Phal. {Dtps.} Younghome Lillen

Phrag. cautiatum x Phrag. Stairway to Heaven

Phrag. Eric Young x Phrag. Saint Eigius

Phrag. wallisii x Phrag. Alien Syndrome

Phrag. Robert C. Silich x Phrag. besssae

Phrag. Red Lightning x Phrag. humboldti bwarszewiczii}
Phrag. caricinum x Phrag. vittatum

Phrag. Wossner Supergrande x Phrag. warserewiczianum
Phrag. [Cyn.] Grande x Phrag. [Sel] Urgandiae

Phrag. schiimii x Phrag. warsczewicz/anum

Fin. Rakata x Pln. Alishan

Pir. Rakata » Pl Soufriere

Pin. pleionoides X Pln. Alishan
Pin. aurfta x Pin, coronatis

Pin. formosans [priced % Pln, Leda

Prom. xanthina x Lyc. cruenta

Psy. macconnelliae x Mcp. {Schom ] albopurpurea

L, [Schom | colombiana {wallisi

x Rth. [Ble.] Fuchs Orange Nuggett
Rth. {Ble.] Ria's Hohoho x L. [Schom.] splendida
Rth. [Bic.} Volcano Prince % L. {Schom.] undulata
Rehg. [Ble.} Tzeng-Wen Day x Ric. {8¢.} Duh's White

Rnps. Embers x Ren, philippinensis

Ren. citrina x Rhy. [Sim.} retusa {vickeceum)

28 ORCHID REVIEW SUPPLEMENT VOL. 121

Young Home Orch.
Younyg Home Orch,

Young Home Orch.

Orchids Lid [MN] {R-J.Quené)

ORCHIDbabies

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

0.Gruss (F.Glanz)
0.Gruss {F.Glanz)
0.Gruss (F.Glanz}
O.Gruss (F.Glanz)

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

RHS (B.Beriiner)
Ruben in Orch.
Claude Hamilton
Ruben in Qrch.

Ruben in Orch.
Wong Ching-Tien

Koh Keng Hoe

Kusetin W {J . Quan)

AW 20 MsARavimeunsndglsignuaniuglviluasans The Orchid Review Vol. 121 (sie)
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10. M1331AT1EY DNA AsadauLandnualgnraaIenug v

1nnsldiedemang EST-SSR-B34 astaapulendnuaignuanueindolsidlésunisnay
WUFIEVING UAdgUa 59 NK13 x WiuauaUda 1 11uU1nung %aLi‘Jumaﬁuﬂuﬁﬁwau%ﬂums
aﬂs"w wamsmwaauLm‘umama‘wﬂsmg wuin fegnagnuaiie 15 du WWuduiiiwugnssu
voutausiuazwe viananildtie 15 fu Dudugnuaniiuiess idesnuauimduieiiusnguans
HaunuiiBulevousi unsgua sa NK13 (NK13) wazveswa wwaueuda 1 91at1nums (Pha,
red) (il 21) Tneduuiazuaniauiduievunn 150 bp vauriiguweIzLANLAURLEUEYUA
125 bp LLasﬁuQﬂwauﬂy’q 15 fu uansauSuadiifevuin 125 uay 150 bp Fuduiendnwel
lRzvesgnranaeiusmifAnanMIkaL TN uasgua WA NK13 x vhuaueuda 1 9m

SRR

a

F150 bp

w100 bp

awit 21 IndezedanludiaadidalnsWisauanaendnuaignuaundelsl unsgua swa NK 13 x
WikausUda 1 vnuinuas lagldiadesny EST-microsatellite -lwswed B3d: NK
13 Ao unigua 9@ NK13, Pha. red fie Wuaueuda 1 v1ilnuas, 1-15 Ao gnuau
11U 15 fI981/4U83 way M Ae 100 bp ladder

\esnngnuaniildiinanmsuandiusswinaana (interspecific hybridization) fatiu
gnuauilddeniiloniafiazuanidnuns RugnITuLUY heterozygous MstiASomNeR Sl
wuvlulasugninalasi (SSR markers) wldmsinasuaimluganandsfinumnsansgnada
\evnanantinivenaismnedingn fe uansdnuuzvemaudduienuy co-dominant
Faaunsasuunnsiiauauiiuenuy heterozygous wag homozygous ¢l (a3ws, 2554) wa
nsveaesiilsiaanndsafusisnuues Yue et al (2006) finut wdonnnglilasusnnalay
annsadasuungnnanvendasliiana Dendrobium ssnanduusinazdumald uenaniidany
81 gananfisiwenTeusitAsafu (sibling) Lﬁaﬁﬁlﬂﬁﬂmmmé’uﬁ’uﬁ‘maﬁuﬁnssu
(phylogenetic) Sawuingndneglunguifisadiu uansliiuineIosunelulasuennalaridu
wEssmneiduefifimumnzailumsinwiendnvaivesgnuan waelminyfuugeiug
AndendundrelinlailéiAinainnisnansenainuszains (population)  Aigeensusziiu
(evaluation) Tudumeuraamsdaiden (selection) lidnde lumsnsisaeuiendnunizesgnuas
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Adue annsadnwlatulasinisifedesi 2 mamunasewnglilasuenmalaviaing uteya
EST waznyuszidiupriuvainvanemeiugnssuveanaisldanasinie

G

msassgnaaussanaldvinnsrasionun 44 duay Ifiingnuan 44 guan leduseu
ANWANSIWIY 6 Arau Fia NK 4 x 1uuag, UN 10 x Waan, NK 13 x #iuau 1 97nues, W
uau 4 kAR x PA 11, Wuau 4 13ARe x RE 4, Wikay 4 1anRd x PK 3 Suugeuainguaiia 6
ARdwIUTRENN

nafuSinasundeliandudnly Taenisdmia PLBs MnTudiuluresndagliiinie
uazndeliunsgua annselddnlavlumededuonmns NOM fiiuans TDZ mndudu 1-10
un/a. wavanansadni1 PLBs on uazsinld Tasgaduidavesmsimuniode fo nmsiiale
wndniduuilefituisad epidermis uinaldevly Tendnieuuslefinisiansely 3 suuuu e
PLBs sn uazsin wavnmsidedaunsoiluldifuiinusundslignrausianaveanasi
A MAngnuasludwaudesinn  ewneuuansamaiugnssy  WilivSinaanaluna
fusInda

nafiuusEAvinmnssdandelignaausieana TnensAnvinavesengilnuazamnsi
wnzausemsRAvesiNazgnraudundelifanasinie dndeugnaaueny 2 Weu wanzawd
ahdnarludssuuemamzdsduanwiaente uazemnsivanzay fe ewnsgas VW i
Fuans kinetin 1 1n/a + NAA 0.1 un/a dnasfionzidosuuennsiaunsaauldiads 61
ANNY

grsemsiunzauiensisdyiulavesndaelifgrnanviuaueyda x unsqua Ae gns
1o MS hiFeufnasnuaunsiasydula

mslidusuea (Ugndedndiaviusesauintimes) Wuiagugniivnzaudmiulgn
Boendelipnuanmuauauda taks x uavgua

nsfnydnuussulazaenuegnrasnianaindazanaruaueUda  uarszuing
anatiswazanaudy Iénandn 4 gueau Ao UAYRUA X Fauan, unsgua x TULAY, UASUA X
Wuaueuda 1mtinuas way uaueyda 1InRe x unsgua Sidnuarveduiiunnmeiu dle
ﬂamaaqmahl mmsaﬂamamauaaﬂmaﬂ 2 Awarn fio wAagua x Wauad uaz wuausuda
AR x upgua Teaeswiniidnuuzaenaisn SSwaunenun uasdensndulddndiuiy
augedu  ufimnamunudelsauasuaas  Saisdesguandimmumnzaniendulivszdy
QEETIR

nssemzdougnuan  annsovinseemsfoundaslignuauiu§lmil  The  Royal
Horticultural Society i Usswadange S1uau 2 ¥ Ae Asconopsis Purple Ubon uaw
Phalaenopsis Warin Bride

n¥Ased DNA avasuiendnwaignaauaeiuglvi neldirdomne EST-SSR-B34
arRapulendnuaignrauveind e WRFTuNsHaITug s uasgua s NK13 x wuauouda
1 rrtinuas aunsauandiendnuainsfugnuanvemouausiily
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MU JeFTNULR. 2553, waveseandusiensAnilnuaztiedinAnavgnaaudiundrldana
A 2. Inemandineas 41(2) fua : 381-384,

MU fefunuun. 2564, navesrnuidudurenivnasiutuuasionsenuazianves
wiandeliunsgualuanwasaite. msUssgumadnmameluladmsinuasitesuln
Ju Judl 2531 wouanAw 2564 AuzINwASAIARS LM InendeguaTesnil
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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.
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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 seediings 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/! 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 muitiplication 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
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ﬂ’l?ﬁm:mﬁw{mmqﬂ?"mﬂmﬂmmmmwmmmmaf Thidiazuron (TDZ) thm"aum@mi‘nﬂmiﬂﬂm
pofuladund (protocorm-like bodies, PLBs) '~nn‘nuﬁ'mimmnma‘{uanamwua Wefasdintanszuounisdie
PLBs uwazniswauiiiugiu ‘lmmmmnmiﬂa’l'a'numuﬂmalnumiau'lumnmuaau‘luanmﬂagﬁﬁvﬂmﬂan%ﬂiﬁ
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thglaulundaeliiuasqualiiin PLBs e 7 % uasiagen 20 — 29 % uasdlifiuinndae Biddedidnannly
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var. buyssoniana) (2n=76) '?iqa:ﬁ'iammmﬁniurgﬂ'iﬂnﬁqa‘lﬁﬁ'ﬁ{qLﬁﬂumﬁs‘ﬁ AN UM IAANNEIINTIR WLl
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amabilis, Doritis pulcherrima var. buyssoniana MR ﬂ"ﬁﬂﬁ'ﬁuﬁﬁiﬂﬁ')’!u’ﬁ'\L‘%ﬁﬂl&m?Lw’l"LérHﬂn%ﬂmﬁﬁﬂww!'a"
afauanenai 1y aeflsznaLtss IR alipraearzruANmnaIyALIn u‘mammﬁ;m'lu ‘luiuamw
Uaamdauasluannan s sumitasly (Wareluuaslaulu) fememenedudalunianns ('}’NEN
LAZITNUAL) LLazﬁéﬂﬁfg'?;ﬁmﬁﬂ ma‘n’aﬂu (Chugh et al., 2009) 41N31891UAAY Chen and Chang (2001) W31 N1T
Aaduilenniudailunioslfeeudidey :;né’usiﬁ@amn%u 11 1AA, IBA, NAA uaY 2,4-D uslfifunisdadining
laimlafiu wu 2ip, Zeatin, Kinetin, BAP uay TDZ laaians TDZ s lunmstmihdaisleanlunda eeud
G uazndorlimuaueldelEAuacitsfvinm  mmasediidnnseadifednenBninaraas Thidiazuron
siennsdniin PLBs uarmimmnifudufiraniudndursangosliianaiinia 2 1ia Aenkauliithis uaznfaeliiusg
qua uazAnsaadqanifiauesnafia PLBs waznswmuwiilusiuig

uUnsaluazigms

1. mafnAnmdnduraEns TDZ Avsnzansanisdini PLBs

thdundatithiuasnfaniunquadisiens 10 Feuluanmiaende Mludeufiinng 1-2 o, laesn
Wlidedaulauresly Wluiadalusiuenutailu 2 dou ﬁ'ﬂmuﬂmﬂ'lmmvdmiﬂulu iaruaeslunanaliisnu
VaeludndanmsuazawuanLuaIMIgn? New Dogashima Medium (NDM) fifans TDZ Arwdindn 0, 0.1, 1, 3,5
uay 10 un./a. Tﬂﬂﬂ’]?’J’NLLNun’l?‘vma’mLLUU Completely Randomized Design (CRD) NNNIMARRINITNITAT 7 ’ﬁ’}'[
ar 43U mmmm‘lumu’twmmuquﬂmnqu 25420C ArnAURNE 60-65% wazlFFunas 2000 §nd hioen 8
dalueds  smswfuensniussidnuanniteudiuszesna 3 deu lefuieyaulefiduiniaiin PLBS
HOM LAZIIN
2. msﬁnmms’zmamsﬁ'mmLi‘fmﬁm'm'tn

Lnum@a'}\zﬁ'}umﬂvzmmmmmmmmumu’lu ‘U PLBs taA 7N framdudnluduinga fadhdu
Uszanmu 0.3x0.5 [IuRmRT hiaethasiazasanaadluiien fomalin - acetic acid - ethyl alcohol (FAA) 50%
w1y 18 Falue vhseeeluuglu tertiary buty! alcohol (TBA) fiszFunuiiniureuesnased 5 sxéu Aa 50, 70,
85, 95 uAz100 wefidusinnadniu wiazstsLlEiann 12 Falue hnnsuniiiueaneaedlaeugmetinglu pure TBA 3
qu axlisngn 12 fatua mnuuﬂmmﬂﬂwmaﬂwamummdmmmm pure TBA il paraplast 'hjﬂamuvm
famunuﬂsvmm 60 BaATadea Relitlszanns 48 Falue Wany paraplast 3 p¥a uinzadeliingn 12 49T ¥hnns
ﬁ»uumsmiu paraplast ummnuummifmﬂﬂma rotary microtome ANUUNLTEINTE 10-15 lumsau twoy
paraplast ﬁﬁ%»uﬁmdwﬁﬂﬂq Asuunszanalan fianaladfiae® Toluidine Blue uasnnnsAnmnalassaatiianials
nAeRanTsAl

HANTSNARDS

anmanzdsdusndmiluusalaelursndoriinfuasndodfunauauugarenns  NDM Fidu
TDZ ﬁ?"ﬁ'umﬁm%ufﬁu 0 - 10 un./a. dlwnan 3 Aeu wudn ﬂﬂ’tﬂ'lunﬁqsflﬁﬁ'ﬁqwawnz’i'm'l.ﬁummua'himuwnfn
hlfAemaiasnraaied quummiﬂu'l,uﬂﬁqa‘lumfaquamma'lmwgmﬂmmma TDZ Anatdindin 0 - 10 un./
a. 'm:J”ﬁmnuﬂuummmmtﬂumﬂmﬂm&g 15 19w PLBs e wavsn (Fig. 1) @13 TDZ ANdindu 1 - 10 un/a.
aansasminlundag i3 iAa PLBs 18 53.6 - 67.9 % wardntheemitedulmiandugadeluls 7.1- 21.4 %
doulauluresndae WumguaildFuacs TDZ Anadisdiu 1 - 10 un/a. avansodnii PLBs WiiReadntien (7.1 %)
usigsndntineealndly 17.9 - 28.6 % (Table 1) nsAnwmIMeAnAdefefiinaiaunanly e
epidermis ummiﬂu'l,uLﬂuimmau‘nmmﬁwmm‘tanmmnmum‘[@ (Fig. 2 a) T'ﬁmmmauuﬂaummmwaamu
mmuLLmuwmmm? 3 TﬂLL'U'U A® PLBs 18/ LarsIn ﬂ'l‘i‘WENu']“llﬂQt’ﬁN']mﬂL@ﬂJUi‘IﬂL'L'u PLBs "\“WU&WU?L’JWW
Wlu menstermatlc cell wmuuufawmsmmmmu'] laumnenyile (Fig. 2 b) m’mmwu meristermatic cell ¥ILLY
wetiannsoRaLTudausen vaneeen el PLBs s maulintu
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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 : Ob 3.6 7.1 0 Ob 143 a

0.1 71b 0 0 3.6 0b 36b

1 536 a 10.7 0 7.1 179a 0b

3 67.9a 214 0 0 214a 0b

5 60.7 a 7.1 0 7.1 286a Ob

10 64.3a 7.1 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 = 0.01and 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, ), developing shoot from PLBs (b, f), direct shoot (¢, g), direct shoot
and root (d), direct root (h)

AT0iuA

mwmﬂwuﬁm’ioﬂ’lumamw 2 'num An nmsﬂumwLLﬁ“ﬂ@fm‘luumﬁua andugnilusewluanmiass

de Uszaupmddadieddusnlulaludeduewmsiiians 102 anudady 1- 10 un/a. dowreslaluiingg
Wannreadeifedhy PLEs sietealdi  snmmaseadiuliin néaeliianadiniohsecinfe ndeliitniuas
nfoeliugua  Sidnanmlumadiniinosdesseiufliuansheiy  Taanfaolidiasnsodnidudmluli
fim PLBs THun (54 — 70 %) uazfianenlition (7 - 21 %) (Table 1) 39 PLBs Whilasssbrefiamesndor i
aansoaeigiRsd el etasnda 1u§ammen§qa'lﬁumauamuwninﬁﬁ”ud'mhuﬁa PLBs 1#ifen
7% memﬂfam‘lmmmﬁ (18 — 29 %) Tmauam?mmammna'wwumquaﬂ‘mu Winsaammdaatu Rungruchkanont
(2009) 1&1Lﬂﬂﬂu%una%{mL;ﬂmua'lummmumi NAA Anadindin 0.1 un/a. 3anfuans BA pawdindiu 1 un/
a. aunsndnihmsAn PLBs 18 % uaztien 26 % Tiwefidudmadia PLes feudlafouiumaiin PLBs 109
néaelSiinda mnﬁnammmnﬁw‘lﬁﬁﬁ’ﬁﬁﬁmmmmmlumnmaﬁuﬂé’%n%nﬁw‘lﬁamana aradluauun i
n'x?mﬂmwuqmuﬁsmmmmnma‘lummwwmmsns~mawuﬁﬂgwmwﬁmqmﬂe WA dqunéaa‘lﬁumqauaﬁ
mnszneiufienzivlumenziueendeaniie  Armuansamsnen s undae Bivsesiia
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inziiamgurandnulastilag niselidieidnnulastuli 2n = 38 goundnuliivnsguaiiduulasiule
2n = 76 AananaldndanlluasguaiiszAunaatd (ploidy) mnm'mﬁaﬂ’lumw mvmawm"ﬁznwmﬂmmqnuam
AINUANANEUNIIRRL fug warAnEunRaTTInen afRiszaunaatnas funelveg mfawm?,,mu
w'maﬂmmumumnmmmmmu Toagiu Cint uaz Pcit mmmﬁmnnma‘mw G, cyclins nﬂﬂumwaﬁmuwaﬂm
s Tudlman cell cycle vindavagflusrey G, mmm umumam‘mmwmmm'&um (Galitski et al., 1999)
m?ﬁnmmmmﬁmmmmufﬂmﬂmnlmmﬁ @m‘mmuﬁmmmmmwm’lm‘nmmu epidermis Amawmuniiu
Tndnendle (Fig. 2 a) lmndnesAtedinsuiaradifuduuuasiivamnns 3 sUuuy Ae lslamedn aen
uaz 31 snmsAnenulundoelivansaiia W Oncidium Phalaenopsis Doritanopsis naaialgusnexizledu
ﬁmi’umuﬁmm?wwm Tnefmewmunanisaddu epidemis uastsnAnesAlafhuduneudnfiuremninia PLBs
(Chen et al., 1999; Park et al., 2002; Chen and Chang, 2006; Gow et al., 2009). mmuwnummmqunmah
mam'm wsusnsneRdwnieslulumsfalansieuiile endosliiansiiediaeuilefdumiglely

Wil daunfagldl 3 afladinediu awmnsafiadnislalivnaumiszedluden

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 = 10ptm

agua
nsdnth PLBs anBudaulurandas sy nmu”luumana aursnlfigaulanlumne mmlummi
Py
NDM mmumi TDZ Aadindu 1-10 wn/a. qmmmmmma‘wmmmmﬂa ﬂ?} n'mnm‘i'nmmnvaum‘iﬂmumaa
EA
epidermis 13nnlawly Tsundneanidlefinnsimunsielu 3 suuy A Pa PLBs 8M WAZTN m‘mg‘mnn’m%ﬁm\:u
mmmwﬂﬂi‘ﬁmmﬁmmmmﬁ‘m"{mnuaumeanmmmﬂamw mnmnuauiummuwaamn Luﬂd‘ﬁ’\ﬂﬂ’mﬂ
LLMﬂM’NV]N“NuQﬂﬁ‘N Wi Funamnnlunasusnsa
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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. Weddmg 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 pmol m?s"
illuminate from day light fluorescent tubes (14 h daily) for 2-3 months, under 25 + 2 °C.

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 1c, 1d). At this time, the fail-
pollinated flower showed wilting pedicel and flower dropped finally. The effects of three
auxins : NAA, IAA and 2,4-D at 1000 mg Lon 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 IAA (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,
TAA) 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 L1
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 Lt 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 uM 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.

Reference

Burg, S.P. and Dijkman, M.J. 1967. Ethylene and auxin participate in pollen induced
fading of Vanda orchid blossoms. Plant Physiology. 42, 1648-1650.

Christenson, E.A. 2001. Phalaenopsis: A Monograph. Timber Press, Portland, Oregon.
330p.

de Jong, M., Mariani, C., Vriezen, W.H. 2009. The role of auxin and gibberellin in
tomato fruit set. Journal of Experimental Botany. 60, 1523-1532.

Forwine, S.A. 2008. Moth Orchids. Timber Press, Portland, London. 204p.

Garcia-llamas, C., Martin, A. and Ballesteros, J. 2004. Differences among auxin
treatments on haploid production in durum wheat x maize crosses. Plant Cell
Report. 23, 46-49.

Kaushik, N., Sirohi, M. and Khanna, V.K. 2004. Influence of age of the embryo and
method of hormone application on haploid embryo formation in wheat x maize
crosses. Proceedings of the 4™ International Crop Science Congress, Brisbane,
Australia, September 26 — October 1, 2004.

Ketsa, S., Bunya-atichart, K. and van Doorn, W.G. 2001. Ethylene production and post-
pollination development in Dendrobium flowers treated with foreign pollen.
Australian Journal of the Plant Physiology. 28, 409-415.

Ketsa, S. and Rugkong, A. 2000. Ethylene production, senescence and ethylene
sensitivity of Dendrobium ‘Pompadour’ flowers following pollination. Journal of
Horticultural Science & Biotecnology. 75(2), 149-153.

Ketsa, S., Wisutiamonkul, A. and van Doorn, W.G. 2006. Auxin is required for
pollination-induced ovary growth in Dendrobium orchids. Functional Plant
Biology. 33, 887-892.

Khanna, V K., Dhaubhadel, S., Kodali, S. and Garg, G.K. 1994. Effect of hormones on
wheat-barley crossed, embryo rescue and mitotic and isozymic studies in hybrids.
Current Science. 67(12), 1003-1012.

Kishor, R., Sha Valli Khan, P.S. and Sharma, G.J. 2006. Hybridization and in vitro
culture of an orchid hybrid Ascocenda ‘Kangla’. Scientia Horticulturae. 108, 66-
73.

Knox, R.E., Clarke, J.M. and DePauw, R.M. 2000. Dicamba and growth condition
effects on doubled haploid production in durum wheat crossed with maize. Plant
Breeding. 119, 289-298.

Kovaleva, L.V, Zakharova, E.V., Minkina, Y.V., Timofeeva, G.V. and Andreev, .M.
2005. Germination and in vitro growth of petunia male gametophyte are affected
by exogenous hormones and involve the changes in the endogenous hormone
level. Russian Journal of Plant Physiology. 52, 521-526.

Laurie, D.A. and Reymondie, S. 1991. High frequencies of fertilization and haploid
seedling production in crosses between commercial hexaploid wheat varieties and
maize. Plant Breeding. 106, 182-189.

63



64

msUfulsaiugndaslfianadndaneduliilszdunszona

Nash, N. 2003. Phalaenopsis primer: a beginner’s guide to growing moth orchids.
Orchids. 72, 906-913.

Matzk, F. 1996. Hybrids of crosses between oat and Andropogoneae or Paniceae species.
Crop Science. 36, 17-21.

O’Neill, S.D., Nadeau, J.A., Zhang, X.S., Bui, A.Q. and Halevy, A H. 1993. Interorgan
regulation of ethylene biosynthetic genes by pollination. The Plant Cell. 5, 419-
432.

Phonyiam, S. 2011. Meiotic behavior and cytogenetic study in Doritis spp. and Doritis
hybrids. Master thesis in faculty of Agriculture, Ubon Ratchathani university,
Thailand.

Popova, E.V., Nikishina, T.V., Kolomeitseva, G.L. and Popov, A.S. 2005. The effect of
seed cryopreservation on the development of protocorms by the hybrid orchid
Bratonia. Russian Journal of Plant Physiology. 50(5), 672-677.

Potat, R., Nadeau, J.A., Kirby, J.A., Sutter, E.G. and O’Neill, S.D. 1998.
Characterization of the primary pollen signal in the postpollination syndrome of
Phalaenopsis flowers. Plant Growth Regulation. 24, 109-117.

Pulido, I., Rodriguez, L.E. and Mosquera, T. 1999. Rescue and culture of immature
sexual embryos in two crosses of Alstroemeria (‘Saxony’x‘Tiard’ and ‘Saxony’x
‘Azula’). Acta Horticulturae. 482, 299-304.

Rafal, M., Filek, M., Machackova, I. and Matthys-Rochon, E. 2004. Ethylene synthesis
and auxin augmentation in pistil tissues are important for egg cell differentiation
after pollination in maize. Plant Cell Physiology. 45(10), 1396-1405.

Rauf, S., Munir, H., Abdullojon, E. and Basra, S.M. 2006. Role of colchicine and plant
growth regulators to overcome interspecific incompatibility. General and Applied
Plant Physiology. 32, 223-232.

Ruan, Y., Patrick, J.W., Bouzayen, M., Osorio, S. and Fernie, A.R. 2012. Molecular
regulation of seed and fruit set. Trends in Plant Science. 17(11), 656-665.

Serrani, J.C., Ruiz-Rivero, O., Fos, M. and Garcia-Martinez, J.L.. 2008. Auxin-induced
fruit-set in tomato is mediated in part by gibberellins. The Plant Journal. 56, 922—
934.

Stead, A.D. 1992. Pollination-induced flower senescence: A review. Plant Growth
Regulation. 11, 13-20.

Tanaka, R. and Kamemoto, H. 1984. Chromosomes in orchids: counting and numbers.
In Orchid Biology: Reviews and Perspectives, III., J. Arditti, editor. Cornell
University Press, Ithaca and London, pp 323-410.

US Department of Agriculture. 2006. Floriculture crops 2005 summary. Washington,
DC: Agricultural Statistics Board.

van Creij, M.G.M., Kerckhoffs, D.M.F.J. and van Tuyl, J.M. 1998. Application of four
pollination techniques and of hormone treatment for bypassing interspecific
crossing barriers in Lilium L. Proceeding of 19" international symposium on
improvement of ornamental plants : breeding ornamentals in the future, France,
July 27-30, 1998.

Wedzony, M. and van Lammeren, A.AM. 1996. Pollen tube growth and early
embryogenesis in wheat x maize crossed influenced by 2,4-D. Annals of Botany.
77, 639-647.

Yang, S.F. and Hoffman, N.E. 1984. Ethylene biosynthesis and its regulation in higher
plants. Annual Review of Plant Physiology. 35, 155-189.

Zhang, X.S. and O’Neill, S.D. 1993. Ovary and gametophyte development are
coordinately regulated by auxin and ethylene following pollination. The Plant
Cell. 5, 403-418.



msdiinlyiugndaelfanaidaiedluldilssdunszone

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.
(¢, 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 c
NAA 6.5+0.2 77+04B 7.0 be
IAA 62=+10 83+0.6 AB 7.8 ab
2,4-D 6.5+0.3 95+04 A 83a
Average (mm.) 64b 84a

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 3.8x1.0 34a
NAA 3.0x0.3 45+0.6 3.6a
IAA 32x0.2 43+04 40 a
2,4-D 25+04 5.8+0.5 45a
Average (cm.) 28b 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
TIAA 7 0 0 0 0
24-D 11 59.0+14.5 30Q1) 1324113  155£76
)] &) @

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 1949.9
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 5 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+1.7a 61.2+95b
Promenade Promenade
P. Wedding P. buyssoniana 940+22a 475+172¢c
Promenade

P. buyssoniana P. buyssoniana 98.0+2.1a 78.1+13.6a

P. buyssoniana P. Wedding 73.8+11.7b 26.0+8.0d

Promenade

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



madiudgeiugndoellfanaddaneduldssiunsran 71

fanssuntneadaanunisitnanlasenasivldus:le vy

Tassmavihythgefadausssu Ussdl 2556 Falasens mseyinndaelianasinie

2. msanendaeldwuausuda “13u 13w’ Fwandaannudteundudiansenmn
Shustwan Tununsemussyyteg detuil 3 wwieu 2556

3, msuﬂsmwﬂ'\iﬁ’umiﬁ'auﬂ'ﬁaaui‘uﬁwmmiﬂé’aalﬁﬁaqéfu nananTUTeensann
inwaseans Uszanniasulinsdnn 2556

4. msweuwinaau ludvnssenns “unnssuemAfeuiand 25567 Sudi 23-27 anau 2556 w
Tsausudumsunsust warursnenneunutuidunes Wuniailad 1. nyawwe



72 mafudsaiugndaslfanadianedulilszdunszons

TassnsviytheRauTausssu Uszand 2556 Yalasans msayindndaglianadinie

enasUsznaumIsusumsayin¥nalgliuagua

e ¢
Insamsaying

3 kd
ndehiungia

o 0y WanaiTie (Do)
o R temesirisl piant #in tithophvtic plant

o wuamndnaitusaliis

s undaida - meas aenilsuniioveding
s VeRum
+ mamnhdmfacun et

AAINEAME ﬁ; ﬁﬁ‘ﬁw@ﬂﬁﬂfl \

o oy 3 &
wiandwhiluanmiia

v Duritis prdcherrivnu :J)ﬁ 1 (Qu-38)
« Daoritiz pulchervima var. hiyssoniana (S38310
{21=76)
Duoritis buyssoniune
Phal,
* Denitts pulchernima var. chumpornensis hiu

(2a-35)

spsis b

R

T SRR TG e




madfulgeiugndenldanaddaiedulilssiunseon

E

FinTaniny

“granm

o i
i 2
 nwtiug

Susendiony

<+ iy
% yanin

% Twslon

g £
HBHAWMISAWHHEN U

)

* ¥ @%Phiﬂppim

2
4 2

anmawy

P
§ udpu

vsnemrundslfuasaua

Py e

73



74

msfunlseiugndanldanadnanedulilszdunszans

AR

AN UNG

. o dnyar 51513 nazavealy
dnwazmssgaula




nrufulpaiugndelianaddaneduldilsyiunszans

i vlosuaen vazihnaennduhiuaqua

Huanit (sepal)

a
naulu (Peral nanl (Petal;

s - UNAT (Comma)
IO TA W -
{Anther cap) % < m (Lip. Labelium}

=¢
TauHen {Laterat sepaty

&

.y ’
O I LA (PECOVRE Y

s uTH .
N 4 naw

&g Awniy

+F¥NET (Colemn)

fwaan : sidelope
(Pedice]) )
N SH®ope

118 (Lip)

UL

Sepal)

2
Roselum, HEPNAT (Column)

R E R

watic caviry)

P
Frd mat
=
RANLAN ‘Cotumn oot

{t.aterat sepu}

75



76

MsHanugluss A

matfulsaiugndaslfiansddanadulilssdunszans

mMsueneiug lnenmsmisuda

¥

z'fﬂgnfmiiﬂe’mrg 4 Wou
Ao VR e B ihuiiie 500
lannssmin i alfsutsems 13 afs wisguns

o midhund sWigerssn i uiifonmyenidl
o ¢ h
‘mﬁsﬁmnﬂnﬁwmﬁﬁm’i 2.4 dilani irolvign
ad30lhiTuds ndevniuaienndn Heennimm

FHrobamznaheen sesihithelumve

wr
niswgiaigomlugen




msUfulpaiugndaellianaidaieduliussdunssans

77

et T ) '
').ﬂn"?ﬂ‘ﬂgl'im‘“um{la1uaﬂu

iluseusndodluem §A5 New Dogashima
medivm FAVATT 013 BAP Anundudy 1 ua.a
T NAA aadidu 01 wnsa Wludildw
Tauluéasudumauususnuemnithuian 23
e 92 Iimade Tk Tanodu nasvon Insina e
somaduuInadulauduly

MSUENERUE INYenan

4 504 opanz)

w1 R,

3
n1silaniaes

. 1ﬁ'ﬁqxqﬁi‘iﬁn*fs=nxaf1§ Wudm Fuimnizon
uan JanuTaqgadeluTiianes & AT

o AR 50-80% TL¥3eABUABAABAABIA TUINNA
Soglufisuiulhioennon (evraencaiu)

- Ssorlfesmamifeduriverordou

. 3 2
« Beorliovnuian: diogamom I TN U

Tsn

¥
« Jyahilmndes

X . ¥
- laenite ruion




78

TN
v 3o 24
« wmendwhi gativdely
4
+ ya famifauraues Ryt

F1ussAsou AdNSBY

anavin fafunmeasin

nnfunlzeiugndaslfanadidafiedulidsgiunszon

& a £ W ¥
nntiuliniuindwliwegua

iaa." "13“ 2 w6 WY 1_3«
VRN T WU I NBIAIUIIAIAIg U
o & £ )
1$ikﬂulﬂﬂaﬁﬂﬁ£‘ﬁﬁ-$§}]Qﬁﬁﬁﬂ]&ﬂ&ﬁu




msfulpaiugndaslianadidenadulfiuszdunseans

¥ L = ‘ = a o, = a o s . & o
msanenaeliivhuauayda ‘a3u 1w dalunandnannuideudauiansamiausegann
TununsesmuliygUns deuil 3 wwieu 2556

v v v = PPRPIC- a & Y el w YA &
dayanadeldvuauay@a au 5w undglifiimsimuiuganmemnsdes

1 4 ]
] b

dededumaneunuarlvgou moludtle faudnvausiiny fo aunsavgnidsnddyivlng
uavoonmanliluifigamaiigs Wy mesztusenidounie duffvunmdn eenildine wum
nevindn  demenBesiuiudusuloy mnzdwiuldussdumnussmelutuuasiiviha
iesmnaenilengmsumiuui 2 Weu uasaunsnegluanuiinduastioy Ly

79



80

mstfudlgaiugndaeldanadiaiedulidssdunszong

ar o o g
AsYSANMsiun1ssunisaauiv Ingnisndagliiuasiu
wangasU3ggmiavnnunseans Ussdniadulnisanm 2556

F1

WUIBAR

Frunudlus / dansi
P

Wauly
Ma-UnisAnn
HUsTaUInN
9138¢A0U

UnI9NISUaLLINUTN
A1

Juasunaana
Jusaudansnia
nnsUsEdiuNa

10%)

ANSHMNTADUNEI

Course Syllabus
MR
AMELNYATANARS
WMTIMEAYgUasYeTdl

. 1202 446 ensndasldifosdiu (Principles of Orchidology)
: 3 Miwene

: 2-3-4 (Ussee-UfuRns-numiu)

: laidl

: U/ 2556

D WAL A5 AU F95ANTUUNA

D WAL A5, MU J95TnUUm

WAL A, R YUITEANITIN
f3. anyeyn AasEuAsNa

© uIBUTIWA ATUIEY WA, A Juned wiellugy Jum
: U387 Mo, Wed 10.00 - 11.00 #ea B 215
. UURN1s Wed 13.00 - 16.00 viesuuRnsuazSoumwizd

ALNWASANERS

: MNUANEMEIINNIATTINAN
: IVUANEVAIAUAITING
D @BUNANAIA 30 %
: d@oudatenia 30 %
. ufiueuvineuazfnssungy 30 % (Mmssyindruardusiinetmans

Cpantuwssy 10%
: LS 8 SEAUAD A (81-100) B+ (76-80) B (71-75) C+ (66-70) C (61-65)

D+ (56-60) D (50-55) F (<50)



msfullyaiugndellianaddanadulfivssfunseons

Witausseny $wautilus e 9. Hasu
1. umi 1 3/6 2.1
2. UseTamsugnndaeld 1 5/6 8. Mg
3. dusnequanaglsl 2 10,12/6  ®. nMgyawn
4. msduunndgliivazndieldananiieg 6 17,19,24,26/6 1,3/7
4.1 anawny 9. MY
4.2 anafvien, oaudifey, udifon 2. NI
4.3 anaseavnu’ 9. MY
a.4 anaquany, Wy, 1, Il (ndaeliiuasgua) 9. NI
4.5 anauiua, udalauiua, wuauueuda 8. MY
4.6 anauuae, Tuuwses 9. MY
5. msveneiuindaelilaglaldine 1 8/7 9. NEYIW
6. msvereiuindiglilneniswaninas 1 10/7 8 Mgawn
- msldmseendutismsuanduanandisliuasgua
- myUfuuseugndaglifanasinie
7. maweadauaznsizdsadedondsls 1 15/7 2. NMYIUN
- manzRsudauarlusoundaeliiunsgua
8. Tafeiifnasomsissaydulnvendaolss
8.1 lsuSeunmeliinaziaguan 2 17,24/7 9. mgawn
8.2 fuagmssmi msUTulgsaanw 5/8 9. MY
vonhsandaglsl
8.3 Jouasnislndendelyl 2 7,14/8 8 A
9. dmgvaandigliuaznisdesiuiin
9.1 wuasdngndelsl 2 21,26/8 o afyan
9.2 lsandelal 2 28/8,2/9 @ ¢
10. MsdeuTendaelsl 1 4/9 9. MY
11. msugnndglifaswmiatazldlunisyseay 1 9/9 8. NN
12. mssindundalduazdanundaely 2 11,16/9  ® meyawn
13. walwlagudanisfuieindels 2 18,23/9 8. Myaw
- m3ldasmuRun1sigiulatisdeengasldanu
14. gsfandeldl 2 25/9 B Mg

-ladaindveandeldidnnaniiNanisdsonn

81



82

mstfulsaiugndaeldanadianedulitssdunszong

ATSIHEUNIHAU TUTNTIANIS “UNNTIUIUIVBUUIYIR 2556”7
Sufi 23-27 Bavnau 2556 o 15ITUFUNTIIIRATUS LazUNanARWIUTUEUNEY WunTaian




maUfudgviugnaaeldiansddainadulivssdunszons

sedianlafumeudanssuanuminendeguasivsiil
aw o “ o v ¢ W 3/ Y 2 A 2 Y "
HaUIBITY “nMsuTulseiugndqeliianadndaneulduseiunszans
Tusuuszynivinis uau.3de a5 7

s:m%nmaﬂqumwﬁﬂs‘i

seuftusiinsdtilidesaneio
nasmAsEGes mafulqeiugnionllisnaliiafeduliivsedunszon

Tan §opmsesresd msmgan i uszaoe

AnzneRInand aniingrdeguasesii
ThFusre¥a naeni¥suwiansan

tumsustpdnntg neu i adifl o

B a0 a 2
W0 o WA e nangen wnednsY eaes

p e

(saemrErg e o welled BasTmugn

ainmsufmineduguassii



84

madfunlgeiugndaalfanaddanadulddssdunsons

NIUERIINQUIZEA wazSeumiguianssunINuRuuaznaniunig
IngusvavAven19Ive

1) weadndelignuasiana awisondmduldvsaunsyans
2) wWeaiunmelignuausinanaiielvioenasneasanal uasligussdnvuznenaigasann

WSgUngun AU uiiaua U U3 seAuA UYL LaR iU 15959

NANTIU (AUUNL) wananitazldFy NANTS VUL
(MUUHY) Antiuau
1. swurmdeugnssuvasndaelsl | 1. Iddewugnssumes 1. Buluanuus | -
anadhiwazanaduqitaidunowsi | ndlianaidauazanadug
g iafuausiiug
2. afragnuaundiglianeiudsingg | 2. Tailnndelignuas 2. WOulumuusy | -
3. iwnzwdandellignuanluanw | 3. ddudeuvesndielyd 3. Wulumauey | -
Uaonit gneas
4. 3uA3129 DNA Rgadanuduiug | 4. Tindagldianewugin 4. Julumuusu | -

Tl

5. ayuragnndaglfgnuauanms | 5. ldndelignuawdiovih | 5. Wulusnauu | -
=4 < a4 a ¢ a ¢
wzwdalulsasauiaiduns MIRATIZRAIETLN DNA
TaTiziangRuw DNA

6. Andengnuaniianyugs 6. lendeldignuands 6. Wulumuusy | -
dnwazunsduliingzens




1. 38 (mwlne)

mrUfudsaiugndagldanadiianadulilssfunszona

ar

Usz2a1unIy

UNAINYIU F95NUUN

(nMwdangy) Ms Karnchana Rungrachakanont
aunisiagiy HY8Mans1913d
ity MAARTEIL ANzINYRTAERS uIvenduguasasid
9. 15ud15 9. guasesll 34190
Insfwa 045-353500 Insans 045-288375
E-mail : rungruch@agri.ubu.ac.th
Uszinan1sanen
ANl U wadtay TesnuAnuuazUszivA
Us.9. (meluladudamsifiuiien) 2550 umInendainensaans Ussinelne
WAL @ IneranzuIndem) 2540 UATINYNGENRANG Usznalng
MU (NYASAERI) 2529 umIngduinensemans Useinelve

U VIMTEIY Y

Orchidology, Plant tissue culture, Postharvest of ornamental plant

2. 38 (nwlne)
(NMeNdIngw)

Auvistaglu

dauiivinau

h-)

Useaan1sanen
AN
9 L]
M9, (WNyaw)
M. (NYATAERS)

M.U. (NYATAEART)

FYITITEIYEY

yehul wivulyd

Mr. Thin Promchot

NINNUUMINGIEY (8197158)

AAIVINVAIU AULLNYASANERS WM Iedeguas sl
a L) <

8. 3UTIIIV 3. gUATITEIU 34190

nsémy 045-353563  n5a1s 045-288373

E-mail: promchot@agri.ubu.ac.th
agsuthpr@ubu.ac.th

U w.A. fiay FoaauAnuuazusane
2551 UNINEIRINERSAEns Usewnalne
2545 uTIEdanEnsAans Ussndlne
2541 uTINEREINERIAEns Usewndlng

DNA Markers, Plant Breeding, Quantitative Genetics

85



mstfudsaiugndaeldanaddanedulitssdunseona

3. Fa (nenlne) WAy Foaduns
("Me13INgw) Mr. Panu Ruangjan
aunistaguu 1n3de
Uiy mhsmzdsuiods Hefiansmelulagdinm
antuiTepnnsal

54 vyj 4 0. 3AmATER vanE njavme 10210
InsAN: 025740622-33 sia 1401
Insans: 025731694

E-mail: panu@cri.or.th

Uszdan1sAnen

AR Iw.afloy FeaaudAnwuazyszne
Us.a. (WugIrnssu) 2548 Winenaeuiing Uszwmalny
M. (W) 2533 wniInerduinensaans Ussmelve
MU (NuRSAENT) 2529 uIngrduineasAans Usemalve
inideangy

Molecular Genetic and Genetic Engineering, Plant Breeding, Micropropagation of
ornamental plant




