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Abstract
The hybridization of Doritis orchid was done in order to produce new orchid pot

ptant with a beautiful flower and year-round flowering. The project was undertaken by

collecting ptant specimens of Doritis, Pholoenopsrs and Ascocentrum as parents. The

crosses between Doritis and Pholoenopsis, and Doritis and Ascocentrum were done

producing 44 hybrid capsules. Hybrid seeds from atl capsu[es were cuttured under

aseptic condition and it was found that onty 6 hybrids developed into plantlets, with

onty a few ptantlets in tota|.. ln order to increase planttet numbers, basal leaf segments

of D. pulcherrimo and D. pulcherrimo var. buyssoniono were cuttured on New

Dogashima medium (NDM) with 0-10 mg/t Thidiazuron (TDZ) to induce protocorm-like

bodies (PLBs). The result showed that TDZ at 1-10 mg/t 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 devetoped into three forms, that

was PLBs, shoot and root. This technique may thus be applied to increase numbers of

Doritis hybrid ptanttets in short time period.

lncreasing the efficiency of intergeneric hybridization was done by 1) the study of

capsule age; 1, !.5, 2 and 2.5 months , and 2) the study of 5 cutture media; Vacin & Went

(VW), \A/V + 100 mg/l 2,4-D, VW + 50 mg/[ Dicamba, \AiV + 1 mg/[ Kinetin pl.us 0.1 mg/|.

NM and VW + 2 g/[ Peptone). The two months otd capsule that cu[tured in Mff

medium supplement with 1 mg/|. Kinetin p[us 0.1 mg/[ NM was found to be highl.y

effective, with 61 embryos rescued.

The suitable cutture medium for in vitro groffth of Doritis hybrid (Pholoenopsis

Wedding x D. pulchrrimo var. buyssoniono) was investigated. Seedtings of Doritis hybrid

were cultured in 2 media; Vacin & Went (WV) and Vz Murashige & Skoog (MS) with no

supptement or supptement with 0.5, 1.0 mg/[ Kinetin or BAP and with or without 0.1

mg/|. NAA. The best response in seedting growth was observed on yz MS medium

without hormone.

The suitable potting substrate on ex vitro growth of Doritis hybrid ptanttets was

evaluated. The 4 potting substrates; sphagnum moss, coconut bark, charcoat, and

charcoal covered with sphagnum moss, were tested. The charcoal covered with

sphagnum moss showed the best ptanttet groMh in shoot, leaf and root.

The morphology of Doritis hybrid was studied in the cross between Doritrs and

Pholoenopsrs, and Doritis and Ascocentrum which produce 4 hybrids: t) D. pulcherrimo

var. buyssoniano x A. miniotum 2) D. pulcherrimo var. buyssoniono x A. curvifolium 3) D.

pulcherrimo var. buyssoniano x P. Khao Pak Daeng 4) P. Wedding x D. pulcherrimo vat.

buyssoniono. The four hybrids each presented a different leaf pattern and only 2
hybrids, D. pulcherrimo var. buyssoniono x A. curvifo[ium and P. Wedding x D.

pulcherrimo var. buyssoniono had flowers. These two hybrids are suitable as orchid pot
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ptants because of their compact size of ptant and inflorescence, their having long flower

[ife and their pest resistance. The two new hybrids were registered at the Royal

Horticultural Society in the name of Asconopsrs Purp[e Ubon and Pholoenopsrs Warin

Bride.

A motecutar marker was used to identify the genotype of the new hybrid. The

EST-SSR-B34 marker indicates the specific genetic profiles of D. pulcherrimo var.

buyssoniono (NK13) x P. Khao Pak Daeng hybrid and its parents. Thus this marker proves

that the hybridization was successfut.

s
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n6:utfianafirir (Doritrs) rflundrulfianarsnrfltilfitfiprlulan udnudrfinrurirdrulunr:
t"tlo

or.vu
rirtr.Jzuaurirnffuaqa6ul utiu Pholoenopsis, Aerides, Ascocentrum, Rhyncostytis

Pelotontherio, Neofinetoi, Sorcochilus, Ascoglossum, Gostrochilus, Kngiello, Renonthero

*av Vondo nd':atriana Doritis finr:s'.rardtianafluana Pholoenop-sr il1nfiao uavtdanrualtttriU

analvilGun dt Doritonop.r,s firfia-nuruvrirfiu#u oonorontflurio dononsrs.r aontu?ruourlrd,
r,J 4 d, \e e \v v-'i v @
LUL:0u.l0ua{Ua1ut09l0n luil1ua']14:u[UuLl]n0nn5ufl'r.r na?uLilana]J'r?{mn5u0'ru1\u0Lu

rJ:srvrnlvrufi + arun'uijfio ririr (Doritis pulcherrimo) nufr'rtrJ#flunrnnarr nrn"Loi nrnrufio

nrnoviuoofl [Lavnlnnsiuoontdultvtflo utn.:oua (Doritis pulcherrimo var. buyssoniono) rr.t

luuununrnqviuoonrdururafio rtiu 6'.rr,lioqra:rtorfi n6avrnu firfiu (Doritrs pulcherrimo

var. chumpornensis) vrufinrntd'rtiu o-lu':-oqilfl: [!au Doritis pulcherrimo var. coeru{eo (trifi
A ! 4 . o!u,o 4 a u d a - -:torruttJo{) yrllvr?ttjlunrnrufio nrnnviuoon uaufllnmviuoonrdurrufio (aufr'n6, 2535)

v qv i 5, ' v .d s ' d , v 1 u dy I d
na?uLilanau00no0nLut?{flo9Ju ttrlavaluvru5iln?lillgrotouTumnn1{nu n0 a1ufluotJ'r,J{ilq tu a - ---

c I ! 4 t\ ,e v 1 d d ilulfin0ntan nautau{ttaunaufl0na tufl'ruua{ iln?1ilua1nua1ut0{doonuavdrJrnillnyldFl tLFl

rirdufituror6nroiryrfrrTmdr fiiiru'ruln:llTur 2n = 38 arufrurifireufia"nryruyrpiudofindu
i!,uduC,Auc4ty6yo'
rdurvl:{aorrlrrfr:ouuu'nrtluna'u arafruifruoxquafrnrrlrriudrururnoon ;ir6'uuravtufrlr,lqjn'jr

arurYuridul ndunon#l vioiuoonna, ,i*rrnurru6ru:r fitJiurrunonilrn fiorErnr:flnuorYutd

u1u fit'{unluo::rtrfrfiln:IlTtl rflu 2n = 76 finruvuurusioanrnur':q#0ufi6 fia-nuruv

uuurusioular urrifidoriou16orf,ro.rqonfiraflrvlvruf,tu4eiouurnouao"orflutliil:vsirfiurol
uudi
o'lv':looua:rtoril tirorornrun?lrtvalflvaratorf,non y'loilqon dnuruvriuuavilSurru6'ulrn
i q u u di d u d ^ v 4 4
MAqtud{uioQUa:1t0'rt"r 0lunlQuann:voravlndravtrvu5rrrunrnns{uoonudulryfrorolrJ:vryrt9tri
r'Uocu
lvruuvirriu ornnr:dr:roravrnu:?u:rlnuiin6'ral:iunrouatornruvffir-ulufl zsq-2542 nu'irltu

i oe s drJilrrufinuqlilo::utlGtiouarurn lqufiarruerornnr:liraru1qufi'n:tuo:rilr1fi udu r"r tv,{rirl!

^ i,j , ri"
anrrnfiornrnfiuJf,auutlaruavruurifirirrr'u{ndruhih,lqitarjru (ntl:vlilraynflry, 2544) q1n

nr:6nrgrrioqludrg'',rrornruvnio-unu'ir n#r ut#uoxqua raualuvriuri6ultuaqafir?rfi ufluu 4 ! r-- -

nfr'rutfifiurfiortoqj:vtvtntilufid'nunrn"[unr:rfludorurirYurirfioru6mn6'rulfianzualniud'lrarj yio
tul

ilir:Ut.:niur5hf,fid'nuruvfi6duarlr:nr.rfin rfio rflulfitj:vdu fl:un'r.r rruid'uddrfi uu':6orfioyIt



]uaM pue urren buFl1r4^r4s6Dgr[ronl*Lr\AlLttn@gl u-g i:uoupunnul cnlucu1-t,uLupruluuttlBtral

suugLnUl!ruItetBttusLtttp louoruoss,(nq 're^ Du.tuaq)lnd ql4o$ unblultnlau^uu FESr^

bnruntnn"gtu 2ft

Bnruuts LLUBglmBru$u edrpEts

B.LtrtBu,Aptt Gunutaru&uu [noh,nuraLpLLuuulr4tnrl,mt,tH BLuunrul oan)ao) ')eA oLuuaqt\nd --;- ---h-Fe -F r- - --; - -eV -^-----t - PY^h d tP '

slluoo 
^rolmerubnltlLr 

rdGt BLuugrmLpnulAruflu€ruFrnAruRU^ubft Bcnuulul?vtBcsruF1

u[rBr^uuaruFLu^str]Lfu z u@uruuu]Gn ruLp GUnulEru&uPnu@t4 ]gLfin],]BUIUUIUtnttnlAullU0t4lt

srsuautodutnq)')e^ ouruaLpnd sllttoo GD1Z '! npru@ :e1gz 'gt6pLt/fluburuLPsLuu$0 lgrgz
G

'umbruAurugp) uLttnLukruLukutLLUnuLFlcrt,p ]^u[4nL^rd[rl0uGunuuAullIBulnuu Ltttpogr4rdp]Ltt

p'*bz-e'r NLLUUGidrdLn,, u'r.4 gr-g o?"/uounLntus'nc 0g-0z arnralap,nLy'tt* zl-LLLB
G,.o 'nb v-Z Nwunl 'fttu Zl-g uDrupu.u ou.tuaLpnd sg1to6 (DngZ'snruaulli lasl-rgu) rem neoiilmn,

5

ItE$oukrl $@ukrlptturrunn aqolapts P r}nllBLuktPrdusullBrurrLult uGUnguLpulublP uGUnuu

LLUTGCP U@14t'ruuruGmktlpnuLl-r,p bLmluruUnGOttmn,Unrt4U@r4p 'ttG n-g'z tb'me 9-t NLLUULn| P P F--FP- | F r F B i - - ^

nl'mtu oz-e npuDmrLUnBr4I ubg1ultluoro*ur nl nulotu.oLruruft ouoruosslng 're^ outtaqtlnd
slluoo LLruii[un[AuronnuLpnuBlBL^uurrugLuturGnl Gegz',Ldu]/nP) orui41bBE1uGorutA6

uLuAull ueGn^LAr4uLu Gn!{lurunlftp$ruu (]cS1ng@&rsnl) oa]ruaor 'ren outtaqt1nd

sllyoo Aul1 gr(mh,u^Lt4b^D run 1 uIULUSnu lstsuautodtunqs 'ren outrtaqtlnd s/l/oo) nSLIB

6rulBpgu ntstutsunbult4$^u run t Gnlct Buluootlt ArruLunurnlnM, louotuossinq 
')eA oLutilaqtlnd

sltuoo) unblun @n[41]Bo1u@@ni*6uLUAulr u@@ru^LArouLu @runluLu roIULu bruuuLu

n1ryr;rlL$nvt loututaqt1nd sltuoo) sgup ogpnltBLD D SBr,^lur 1Aspn$nltnuuaguruMrlLLn

uiIipl:cpu (619z 'MAg) uGr4Gp,BruFlunuIr:ogrplngnrnB0Br AD,u0i4 ]Lnn@]r4nerunupltnoo

$1411PnUG14 $gt4AUrNrtllLLBU@14G& [16U0rd@[, ]LtfftGLBttlP@gkrLBt[lpttnl tru4]tl.[nGUrunflnl nEAD FP P I 2 , I PP F PPP b d ' ., 3 tGr
n6aruauu munt^uuLBgt^ruGml/t n!r]G1lau1lnnuGG nunumL6BBntut^ml BLuunnl]tLnuupnl BLuu 4 ^ a ^, e EeF " " I, t 5t74h 4 ,7 7 d dh d

fiooz 'uorsualsuqll lsrsdouaqDqd p&FcnullLl-,ruUunlaoplururu^uubrgupuLenlau^uungrLup

(lZgZ'Guhi D 1ue1d :rflqdo,1llt ogr4 ]ueld leulso.uor uLunplur aeurqluerles aqulqns

oeapuen aqur s4lroo uUp oeoreprr.lrro ulrruIhon,y,ng1 Flluool rgupuLeplnL^uu

t L L t's s iJ p t'il B L p u I c tls up L uau b M b L u Arun u e ed dh 6 , tu

gtpu@lgLg16

urou[o*p

BLpuGUArufluulLsrutmaur lu4r4ouidu@14uoor4loM,ruLprurompuuEHBrgulrEpGi/u'z F rFn nb? al^ i d' F IG
b L u A g u n^rd A g 

l-$qn F1 6 g M u g L n L E u u P b L rd n p M u urBlB L^u u $ L^g P G M1' I
I

B gLgtuB.gul $@ftu Npsgnu 6 t ^v .s , - 1 6

[r14Gu14
lGits

uGUUce}tlsUp]LtdnpMUu]tspgLUsgBUl btuAsUn^l.4as[lfilnFrGtvtl]gLnuuPItlBL€UsnAtIsFntF

r.L u;suIu:strfrr n[r sur r0uBu'u unr r:r,uu!nul!rtrutngLu
^ 

t 4h E F v 
^ ^t



gtusrunu^umnLunlu[Jp]G gt - uzrsBurlsulnLnrpsnrnlnLp sryftpolos 1o1aug[oa11

'ouaLlluololad sllllsotulqg 'LuruJUa)o)sv 'sapuay 'srsdouaoloVd uUUngtnb,nl,tnlac^uu

(lggz 'AruuaurLnunlLu :UgOt 'olouraurey pue e)euel) gg = uZ ftLftLun otuutaqtlnd
sll\oo 9L = uZ TLnLUE ouoruosslng 'le^ ouuaq)lnd spltog Lrnu $L$ruf-run1er,^uuloru

ItBUtlsUlnLnLDLFtUUgLUUtU (186I 'oloutauey pue p)euel) usa,BLu!ilrlBL^uu$ofumBlmlsul

ntnL-uL6rutJsrunrdl p,Mbn$lLrungrusru@6nlqLpmrLUngrdprubnuuuernrulLt 16ruugLU o p pa h e, 6 I tut I 6 it pt , d - E

gnMM ft n 9 ft I L U E s1l 3 Up LA 9n M s A&1 2 ^ 
t A, 2 ^ t

(CtgZ'eruuRult Lnufu uu;

( l) LUnrpaLU elrLlselUe1 pue rqseqrq:1 ruDruutr.crrug-ulruElorutolnurfi:gutsruumlrl sroD z ugr t edh 
^ 

S E E h .

(y!AN) unrpaur eulrqse8o6 nnap rroDnyruBt^1nBglrl0$trdup]u ]udut4tlnLLUEl'rItdx ubgunroseru

ulnutfurutsLumnlLnxm (M ) ]uaA pue urrpn t.upllr4^r4sLkrLcsroD LLftM ru@Gruonprulunbltonml

BL^uUnsGUt4ls[tPGtutnrur\^sLunlmPatnnlSstttt@ ru4ruFltnnd$ms@Ut ls[lltlstu[@14@Et uLmruLmg'I
a't

mktlruftugllt,scut4ls[tutsunAulluLgnnluuluLnturu4nFlrnrwvrsLUnns@ur41s[r1 r4pt rruM^rdl 'ul'utr I
4'

Vg n^umLs'u/'utt I'0 WN nglut (waN) urnrpatu eurqseSo6 MaN su[unsulrucnlurubluxfil

BL^uun,g@ut lsFIruL,t$mMrgLU LLnuuLmnLnL"u^rdl1r,Ioy'ln,scurdlsrulnrffiU"rnuaniuunounrunl

GD1Z'nruu*Ur LruUfu uu; UM^rdlJTlU] Bsl nu rux

GIIIMUNLUgLUALfuTElBI4l Bglt^UNl1AUllLgGP,I}GttnGrulNNSLU CUN@OUGI.4GN,ruLU}BUlALt\i[lgLUNl
F s FP F ,f I F ' i a F L

fi.lguprrtuutfuD no@uGuop,sur TGGUoB LBtrlpLr4mlonrurunnougLun I r Gr[rionLp ruoeu@B*ulrLBttl
^ 

oF h r FP t t7 A P - P d i I F
J

pLt6n!4 nFlLnn4MgruE e sclrAull z scl,tr4Buln@gl z LuLlruLr4lLnn$ sLur.dul,rlLpu$usLmLpn0@

uG,rruLDnn € Bull z'l .ofi"LalnnllLr4LLnwEu-11 o/olZ ruLmAsnr4lLnru$srur4gllrprullAu 'ul'un

9 V8 AU1l 'Ul'Un I'0 WN ngrs (WCN) ulnrpoul eutrqseEo6 
^^aN 

sL!(10nru$Bg1Ln D Aeln e

'z 'I soft[nt4llLrdu0trGn ruL^urunL6ml/tcfi"tpAu11G&lLr&u0lvtLtsgLn,mgggi LupuLen06ucuGp,ruL^uLp

syed anllela8an nprutor,tbGtunLpurubnunusn,usLnrpsggugnEtnccuGr.rop,ruL^ulB€1gLU

(600z 'luouelqtnrEung :eDgZ'^r1Jv*ununufi:uu) o/oOL nyLfl ubgg^ro1e^uuultAulrrgoUrdls;r1

t4gltr}pul,ugLnrp 'ul'un I v8 nl,mLs 'ul'un I'0 wN ngls wcN sLrLcnDBul$nlruulnLPru&
^t rLnu n0GnDBularMlsrunlmpALnr4lr 6lnulrugulsLumunLUgLp$0turuftmftlmrLUL6rut/gLu o/oe

P€UUllnUmLpmiOUUle p lilgl1 
o/og7 pPUUX o/o8I rd@BBL |JVr 0/o6Z V@B o/ogl rue@rur4nFlLruftilvl'gLun

o/o00I 6L&uG,ggLUnlBlelrruLpru&BUI GglGSlrurms-FnU,lSLULpu*SLUruImPAUrKlSggruFlgLt4LGnn

ruGnltLAullnGGnl nulnLPn l gLU LLnM GBlonlruLmgrumulgLULnUBGMlgL[41@nrun@@nlnLEnn ]LL r le "s idb r p e ts o ft p r le i e

SLAU11ruGGn1b0l^tnLpLflUUsLULl LlB 'tEtu Z-l ruLmf s[tLLBn@Gn]X]B@p,l1.4@U[tlvtLUpruIUultlALtutl PEttitso-

gtuuLULuun6LruBUl n@GnlNBUlAtMtgtU nR1 syed anrlelaSan rul_1lutp,$botunLputuh,n$BtBtt
^ a o ! r l, I, i ,pP o i 2 ft

t,G
usrnrpurubbt4llnlBL^uu stsdouoluoo rBpMUDruocnlruLpurun,scul4lslrlLrlul,ugurup (zooa 

^ruv
1nrp3,1eu$ruilBLBngLu

(D D 9Z' rvt L u b A ur rn u fri r u) to uuoln Er fu gu1 s r u nlrlu n b r urnle c^u u ru @ pn*,
G

$B€lgLU@r6np^Lmnl$G Sr6g/nAU OI ULr4Lp$@SlrULr6LpSJ'rlS ]uoM pue ur)en SUFllrd^r4guDgrkrLG

nDBUlLmLn (ru@gl g rurm^sFilLc)'nG z urruturu@@nu@Et (vlgz 'LruufiiLu) unbbuxnlBL^uur4unl

NGtuLru[4MAU1lU@NELU@rdttPALttt4iltLLUn [pllkrlLmLnbeLUfinL qI Uml^ruI[BUlAUll UL14tItSnI^ ' P ab o F d ft -

r. r u :s u r-u :s Fnln gr o ur r gup u ir uple cp ujrny ni F ru! pc r u



nrmJfu rJq.:riu{ndralfia rlariri.r rfi o rfl uhi:lr;nunrynr.:

A a < u-i
roirurfiuInrLUU monopodium urafioundrutriaqafirir 6raur:nrualdtraqat6'uravtriqnaralfitil
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rjryf,:rufioqntlalflu Sander's List vru'jr finr:drtor Doritis pulcherrimo var. buyssoniono

d, t ta 4,a y - 
! Y
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1 0. nr:i rn:1 c# D NA er:?o6rou ron #nunia n ar auar ufiufluriUI
du

nfilnun?oil']n
dur.

FnluufllrLnun?ou1{[u€iouror6'undrfirfioornnr:r,rail:vu'i1{ Lrer{oua :fi'a NK13 x

y,lruuau 1 rmtjrnun{ siruru ts oiu firnnrnrrrasufluanrnrjarrrfi',
U

n']ldnnonu@

rjrfrrod,.rluejoufilfrlrarYndrSuro6'rui6 crng extraction procedure with phenol.-

chtoroform (Sue eto{., 1997) d'rfi uqlundrutilriavr6uotuluTn:rour,raar rud'rdruanluaflu

uaoatula 2 ml. rfiu Extraction buffer 650 pl. (tOO mtrl Tris, 1.4 M NaCt, 20 mM EDTA (pH

8.0), Z'/oCTAB, O.3o/o b-mercaptoethanol) uautfiil PVP tJ:vuril 50 mg arall#rrjrffu r-ild OS

orsrtqaudua ulu 25-60 utfi riroonrrsr&.:tidoruranfifr'or +- 6 urfiuavufir ch[oroform:tg

octanol Q4:1.) rJirrm: 650 prl. zuailorunairraaontr.hr fluuaiur 3,000:ousiourfi fiqrura4frfro.r

u1\ 20 urfi qorar:avarudrulaliir,raoortr,rrjrfiu chloroform: octanol Q4:i dnrfiorird'rr pvp
o o1 i , a .''Luar:avarufluuviur 3,000 :ousiourfi fiorura4firio{u'ru 20 urfi qnar:avalud?ulatdr,raoo

lvilrfil 1/2 votume llo{ 5 M NaC[ 2afl#rr]rffu uavufiu 2 votume tro.t 950lo ethanol dr6ui'n
ov v u ' a a '

zuarlrir{rrYu rirurr-iilifi - 20 ornrrrarfiua u1u 10 urfi rator-i:rfi +-o orsrrrarfiua u1u 1 6u

(rrnn'ir tz t,rTur) flurviur 3,ooo :ousiourfi fieruunfifro{u1u 20 u1fit!

vroA,
rua?uLau{ a1{

nsnou6'ru 70%o ethanol nrnnunoufi 37 o{fl1tflardua v5o1u vacuum outtli{ (r.]:vrrru 60

u'lfi) aualumunoud?u TE buffer 300 pl. r..irfiqrura4fi +-o o{fi1r{arfiua 1 6u (lrnn'ir t2
t?rlur) rfir 3 pl. RNase A (10 mg/ml.) r-i:rd az ornrutardua rflutrar oo urfi uavrfiu

Proteinase K 3 pl. (1 mg/mt) r-ilfi az ornrttat6era6n tflutrar 15-30 urfi tfiu phenot:

chtoroform fluur,rturfi 14,000 :ousiourfi u1u 1o-20 urfi qnar:aualud?ulalduaontvrrj r6u

1/10 volum e 2 M sodium acetate $av 2 votume absotute ethanol rjllflupir6u t 6u

(urnn'ir tz d'rTur)flurvr'urfi 14,000 :ouriourfi ulu 10-20 urfi #rrqvnourira 70o)o ethanol

qiruru 2 n{r mrnnvnoulfr'uri'rfiqruraAfi#o{ tAil TE buffer rJiurn: 100-200 pt rfioavaru

nvfl ouFl Louro Lnu:nu1fi -20 orar tsa t6 ua ufi o:onr:i tn:rvririotrj

tJ fi fi? u fi I o t i ua v n t ilau uo u d 6 u n
rirnr:m:roaouanrrailInat{rnto.:vurallln:uqurvratafi EST-ssR-83+ d.:firirfiirua

repeat motif 6o (GGC)S fi fonnrard primer MTCCMATCCMCACCMCTC uav reverse primer

TMTTCCAGCCACAGTCTCCTrToutdar6urofruruuu tJ:vrrru 25-30 ng,0.25 mM dNTPs,0.25 prM

forward uau reverse primers, 1x PCR buffer with 15 mM MgCl.2 7 U Toq polymerase ttdr
u Y "ii , ! d,aaa dd t-3 i

rJYlrJ5urn:piruilrnanilrerrrto u,avIUflil5arfrfrori flln denaturation fiqruu4n 94 o{fl1

L{aL6ua rflurrar a urfi nud:u PCR cycle siruru 35 5ou rJ:vnold"lu denaturation fi

qrura4fr 94 o{fllrflarfiua rfluurar 3o iurfi anneating iiqrur,r4fi 58 o{filttardua rflurral 30

iurfi uav extension fiqrura4fi 72 o{fillflardua rflur':ar t urfi uav long extension dqrura4fi

72 o{n1r{arfiua ,flrrrur to urfi ornu'urjurruuntulouasnrrilutflnsirl:vu'jrlarart'urf Inatd

rflnfin denaturing pol.yacrylamide gel. etectrophoresis 6'lu 7 o/o polyacqyl.amide gel dra

ru:lrnfioutv'lflr 60 r-mp{ fioruynfi q5 ornrr{ar6ua uflutrar z d'r1ur ornuuurirurf,oilfiru sil.ver
t!

i aa
n itrate t1'{ oFr:? 0 d0ulJu1 9r?J 0{ tt6lu 9l tou t0
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n r :r.:fi r rfl n n d: alfia n a fri.r dld,fl , 6'uri o urrivriu d
ll

:rlandautsi tfion#rulfi u I \9
:udfla?uul tfiqnHralfi

CM6

CM 14

NK3

NK4

NK8

NK9

NK 11

NK 12

NK 13

NK 14

NK 18

PA

PK3

PK5

PK 72

PK 50

RE4

tt9r{0ua

!t9l{0ua

tt9l.i0ua

tt9t{0ua

tt9r{0ua

tt9l{0ua

tt9r{0ua

tt9r{0ua

tt9l{0ua

ttFr{0ua

tt9r{0ua
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d - , t c 4 u a, X J , 3 ! s q v \wv A u ,v
9t1:1{il 5 rrlo5t{unn't:yr9Iu1Llutuotsj0fl'r{6,]fl0{tua?uLnu[una?u [].rtJ1?{Lrauna'lu l,}Jtto{oua

uuo114l: NDnll firfirar: Thidiazuron n?.rlJr{il{uoirrl v#rorntvrrvu6'ult{Juurar 3 u6ou

C t e tss 4,
tud?ufla?u$ril1?{

S t e ie
tud?ufla?u[ilun{auatTDZ

(un/a) :1flPLBs uo9 t1n PLBs

0

0.1

1

3

5

10

0b

7.1 b

53.6 a

67.9 a

60.7 a

64.3 a

3.6

0

10.7

21.4

7.1

7.1,

0

3.6

7.1

0

7.1

7.1,

0b

0b

77.9 a

21.4 a

28.6 a

77.9 a

1.4.3 a

3.6 b

0b

0b

0b

0b

7.1

0

0

0

0

0

F-test n.s. n.s. n.s.

rirra6ulunoa-u{fimusiruo'nu:u,rfrourYubifinrrutrqnrir.iflrrafi6fi:vrYunerlr{i afru gsw irn:rvrdn':rrLrslnsir.:Teui6 olrlRr

n.s. = lrifin':uumnrirlvrrafifi
, ..J* = rLnflri1.rv1.:afrfifi:vfrunrrrLrta:iu gg s6

^u!4s4.2 nl1rinu'tnlainnn1lwntffi ruawqan lu

nrifinulynrnruinrnuda16ofifinr:v[nru101nlu vrurtaeidu epidermis uirrrulnulurflu
I v u s a d as A - .s ^ d as d r .A o

oor:rJFluiro{n1:r{euulTrlrFnrdiluiTo (nrvrfi 6 n) ItmsinuSiluBTofinr:ur.irrtadrfirqiruruuas

firfreturnr: 3 :rJuuu 6o PLBs uoo rtavrln nlifieuultro{tlrfinrSru3lotflu PLBs ovvruttiu
U

lSrrrufirflu meristermatic cel.[ yuluiluo{yaluuiL?ru:ou1 ltlrfinrSuuilo (nrvrfi 6 t)
liurrufifi meristermatic cel.|. uuluilurudrdarur:nrflnrurufludruaon valuuoor raiou{]u PLBs
tr . oe 3

LVU]AlU?U[14tJ1fltiU

**

n1y{d 6 nrainrnto{n1:rno pLBs uasnr:ufiqd'uluiltrnrdou6ouit?tuFlutro{Tnuhndrutfiaqa4l

lJ1?{

(n ) lqilr6nrdll3Io ufioornttadrYu epidermis

( t ) nr:tfin PLBs firj:vnou6':u meristermatic celt Yuluilu
ud,

( n ) n1:Yrquultuuuooll4a.luuopl
u1'

( { ) n1:vrgltu'ltuuuoauau:lfl

dtflfl = 10pm

**
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quafi:vdunaou6 (ptoidy) rrnn'jrndrutfifirir firrrarififi:voiunaoudsirrfiurvfin':rlrunnei'r.iI 'l t
Y e a a d a tzjd u d d O ' 

ra
o1un15v{9}ru1 ailglu ttavanuilvvrl{a::?vru1 rtaailil:v9ruv{a0u9l}J1n0vil1ju't9tL14tu tu0{0'1fl

:vn'unaoudnruqinr:uffo{oonto{6u lna6u Clnl *av Pcll firrfiurdorn1unr:aill t, cyctins
9tl'uv

qnrirrilufio:vd'uvraoudtfilfiu lutiumou cetl cycle rtaeidroqlu:vuv G, riorfior u"avfizualirlri
44qraYrtadfiturqluqj (Gatitsk'"""! ut , 1999) nr:finulmuanmnr:fierurrfia16oorntunr-r'jr 1nril6'u

to{n1:fisuurr5lornutaafrt'u epidermis finr:il'erurr[JuTtrrGnuoruilo (nrnfi 6) lqlrGn
C aS d r <.1 o du

uSuuilofinr:uil{t{aary{}Ja1u?uLravilile}ru1n1: 3 :rJuuu 6o h]:Tqnoi:r uoer ![au :1n n1n!

nr:finurtulundrutfilaarutfia udu oncidium Pholoenopsis Doritonopsis nr:rfinTurrfin
c AS 4 d v u s 4 v 4{, - s a C aft0tJU:t0tuul9rt:ilauto{n15Tr9}ru1 [nuiln1:vr9]ru'r01nrgaa{u epidermis LrayLt:JlnnrduuS[o
c,!,;"u
ttluriunouriun'utolnr:rfin PLBs (Chen et a[., t999; Park et at., 2002; Chen and Chang,

2001; Gow et at., zooi/) dluafiounlunl:il'euultJorndrutfianalirir usiunnsirlfisiruuarjlto.rlu
q A S A d aS < y \u yJ a d o< iol u

lunr:rfinItlrFnrSruiTo loun6:ulfianairxrnnroilu:Loyrenurailrorulnuluuvirriu airun#:uhit4

3 tf, n rir r fru a 1 il 1 : n r n n rd ri riTo16'4 n sir ur,rrilrr o fl I ei o u

5. nr : rfi urj : s SuBn r n n r :ar f, fl n da ulfi a n fl a u sir { a n atit

5.1 rtawwttlilnuavotlrfififi4rJwflilqiantwTatul?lonnwnyanaauiltunitaltianathit11i,

n1:ileuulflotnivlnv6nr.talnruloinr:6nurfloo"u Z floo"u 6o orqiln fi 4 :suv 6o 1,! - 1 --

7.5, 2, Z.S r6ou uauolylrrnlr,#uo 5 fln: 6o t. fniV 2. VW + 2,4-D 100 iln/a 3. Mff +U

Dicamba 50 ln/a 4. VW + Kinetin 7 un/a + NAA 0.1 iln/a uav 5. VW + Peptone 2 n/a wa

nl5ilqao{Ytl'jr orqilnfiruarionr:fi2u'rtro{dilnu Iquriliulrfiuufian: MiV uuayan: Mff + KN +q - -'.ii..- -'. --'-ii.'-.
runR ffioorqiln t r6ou finr:rYelur 62.50/o *av 25o/o murird'u uayfirirrofiusiru?ud'vrnvfivriolur

72 *av 19 n'nnv mrilrirel'u orqf,n t.s r6ou finr:yrielur 33.3o/o rrav 50%o nurirniu uavfiI

'.jouinrtaauliru':urfunvfrn'ruul 27.5 ttac 56 n'nnv nrlriro-u oruiln z tdau finr:fietur 100o/o rrfruI

1007o mllJrirrYu uravfirirtaf,uqirurud'vrnvfirYquul !2 $ay 61 nhnv mrila'rel-u o.tuiln z.s r6ou

17

finr:ninrur 25o/o LLdv 72.5o/o mrlrirdu uavfirirtaa'ulirulun-nnyfir(suur 1.5 urav 1 n-lrnv



18 nrr:liurlr.:r{uf,ndefl 1fin nnfiri.: rfi o rfl ulfi'rleyo"'unr:nr.:

nTurirfru (nr:rrfi 6) ovuriuloi'irilnoru 2 16oufinrlilrl4tr"rualJfiovriurrnrvr#uwrnfiaor
tt

tfiorornfinr:u'ouur 100o/o ravfirirrodusirurununvlrnfir 61 6'nnv rfioilnfiorutrndufil z.st

r 6 o u fi ar a lirt#n r : frnr u r u a v sir u r u nln n v fi ri r a o a { }r 1 n

tudrutoran:orur:drviunr:unrvrdurnilrnranaral ru'ir aa: VW + KN + NnR r{JuUUU
j .i 4 d , cc i v do - A- .j J

an:frruurvaufrao fro fiur-ioiriucinr:vrieturaruavfrsirurunilrncfrilierulrJlnfraorfroujiuuufiuuui!t

n1u1n4m:oru1: (n1:l{fi 6 uavnrnfi z)

er1:1{ii 6 nr:il'erurro{niilnuanruaund'rutfiv,huauoilAa ,rrfi'o * n6':utfiruo.roua ornilneioufifiUt

a1u 7-2.5 t6ou uavuwrurJuolr4l:4n:rirr1uflu:uuvL?a1 z u6ou

oraf,n
I

(16ou)
I
o

9.

siruaudrfi o/o fifinr:
€svouiufl1:v{e}ru1 y{f}ru1 o''ru?unv{nsyir{zuur*o1u?u{1

Mff+ 2,4-D

VW + Dicamba

VW+KN+NM
Mff + Peptone

62.5

0

0

25

12.5

72t73.6

0

0

79t9.9

3

1.5 VW

VW+ 2,4-D

VW + Dicamba

VIV+KN+NM
Mff + Peptone

33.3

33.3

0

50

16.7

21.5t16.2

1.5t0.7

0

56x55.2

8

VW

l ol+ 2,4-D

\Aff + Dicamba

Mff+KN+NM
Mff + Peptone

100

0

37.5

100

50

72t70.4

0

1.9x.3.2

67.7t82.6

13.8t22.2

2.5 VW

VW+ 2,4-D

VW + Dicamba

Mff+KN+NM
\Aff + Peptone

25

0

12.5

12.5

12.5

1.5t0.7

0

2

1

1

* riruadu t Sr

8

8

8

8

8

5

0

0

2

7

6

6

6

6

6

2

2

0

3

7

8

8

8

8

8

8

0

3

8

4

8

8

8

8

8

2

0

t
1

t



nm:.J iu:lq.rvrur{ndratfia q a:iri.r rfi o rfl ut:iile;d'u navnr.:

n1flfi 7 nr:vlieJurto{6'flnuanr{ailo1nilno1u 2 r6ou uuo1l41:an:rirll ua'lornnr:rnryr6'ul!lUl

rfluu:ar z rdou

01nn1:e6'uflo{ n16Uaul (2553) vr'16'finrcrzuauoroon0urionr:6nilnuavtirufiin6nr..ral
v u vv sJ ooy t ay{rnna'ralfanariril lirlriu:ru'jr nr:Lriar:oonfiu 6a 2, 4-D nrurduriu 100 iln./a. afluuejlI

1 Y \9 t u V y rlv d ooy a u d
LnaStflflt}lUuo{fla?u LtJTIluauouflava{01fln1:24ilq?utna:na?u Lilttq{oua :rruayrr Lynr:nqilnfl

tu uaua1lJ1:nt?uqj?flnilnuanzuail Lfla1t:o ttslu{ilatu2unflfluytroFttimuou owolnnr:6nur
I ^q J q 3 i .i

tfrltdu [uu5o{to{o'rqilnttauo1141:rvr1v[Au{vl-n4rJ1uail fl{aJan1:ylflao{ vlu'ir ilnanaralfifioru z
.4-- .4r-- i 

t 
"r, 3 d' , 4a - Y3, d, 

! -.-

tglou tl.iu5vusiln2:u1LU [YIlvtaUdtT{0t?uciinny{nv yNuurovufiutTt:'ty:uUu t?a1o]-{n6i1?n1:
u < t f d d d Y u

vrerurtolrnfllulv'lpiunnrfiua:rq:niud'r uaulfinn']:ilflauG6u Zhang uau o'NeiU. (tgg3)

:'tu{ru'i1 nd'lulfiv,hruauorJ0afrtrililnlTrJa}JFr-'rLo.: ovil'nr:flieru1ro{lrnfllrtv{ri'rflfirfiuoufil

Tvusailu:fli ravrnnn'r:tJflauB6flufr'ort{:vuvrrar 84 iu udnr:io-un{lfl{rrur,ru1rfiul 60 iu
idtEluirn'jr:ru{1ullo.t Zhang uav O'Neil.I oroovfiarruqrfio{n1nr.,laflo.in1:lfiatroonfiua1n

I

flluuonya-{lirnr:zuaurna:i'lupi:u lqu Kovaleva Llaynilu (2005) :1u{1u.j.] nr:"Lriar: tpa

uav GA3 eiluailnr:toSryrGu1nto{vaoqrr6u rusinr:lfr'ar:luneiulrlnlnfiueirzuarilrYrnr:
!t

roiryrGuTmto{vaoqt:il d'r#uvaonu:qro{nd?utfiuorquadtroiryrfiulmriruravlirl#nr:rJflauB
o 11 ua ! 4qu 

t j ot 
n-- ---

uiloln'tirf,u il1{:vuvtra1frtuil'tuailrfrur 2 r6ou filfiruiliuurfiuuflnanrJa}Jo't_El z.s rq'ou (zs
U1

iul dfiorqlndu6ul 84 iu tunr:vnaortor Zhang uuav o'Neitt ovilu'jrfisr"rurunllrnvfiuiolurlu
vflafl:o'114'r:ufiul t-2 nlnnvrvirrfu 6rufluorqilnvr'triu,tlryal 1u6'ruoryr:rnrvrasulfirulrsail

o u y \y yol 4 ' v
alvsuanr{ailna'tuLilaqarJ't?-l n=o qn: vW + t un./a. Kinetin + 0.1 ln./a. NAA 6r6n:orrar:fi

v u 4 a 
- 

v \uaoondolniunr:tnrvta'uluuSqtoranararndrutfi Bratonia (popova tuavnilu, 2oO3) uuasnr:ld
ar: Kinetin nrurqi:rriu 2.3 1tM iurnlu NAA n?liluiudu o.s pM fin:ruuulrluaildluiunr:
ro3ryufiuTntolndrutfiqnilau Ascocendo 'Kangla' (Kishor LLaynruu, 2006) ornnr:io-uu-lnu.jr
d11 2, +-o fifinrriltuil1uailfiovlrfrurinonn#ruhira#rorflnrrr,ralrLna: drrualirl#nr:fiqzuan'du
uavtiltirufi?flan,iaut6' rtmhirvurvallunr:riurla'luoryr:,*'',r,6'oounl.raundruhi firrirrrrng-!

nr:ruananzuailriru:vv'i1{ durum wheat x maize fiuuirnr:"ldatz 2,4-D uay Dicamba lux
o1v1:t?\1vtaEJlovdtra3ilnlSfi'9lu1uo{Anriail (Knox LLavnilu, 2000; Garcia-tlamas ,,aynruy,

19

2004)



20 nmrJiu:.Jqrrfu{ndralfia qnfiri.: rfi o rfl utfi:l ryd'rn rynr'r

6. nr:6nur6rer:01141:firfiil1vdileion1:rosilrfiuTnrosndaubtanruauluanrvrrJaoordoUUU
aX

fl1:flnulfl'r:LTr1vrau.i6'ueioun6'rutrianr,rauy,hLrauoilAa x uo{o!a "Luorvr:an:
!t!

#lun:rvr,i 2 anz 6o vw rrdu TzMS lru'ir lu:vus 3 t6ouu:n n1:taifl.Jt6u1rrto.:6'udouluorur:UU

da: vw rau %MS firfirar:nrrqlnriLoirurfrdnrirrl hjuunnrirrn-u:ln loufisilu?ulu a h fi
!1

rirueu:rn 4-5 :rn turorroflufiuu:}iur6narufiorvrrrr6'artuorvr: %MS fitfilal: BAP $au
d su A X o ' t u

n21lru11:1flfiuru:hiuaqarufiorurvudu{'[ua1u1i uru fitfirarr BAP iurYu NM (nr:rlfi z uav

8) rfion-i6uuo'ry1:4fl:u611#uriqnndrutfiuasrnrvu6'ursio6n z tdau:?ilt{Ju:uuut?ar 5 t6ou

ilu'il a1:n'runilnr:roirur6uTmfiararionr:rYerur6'ucioutornd':ulfianzuail 6o am:fifiar: BAPrqu!

nrruurirqiu 0.5 -1.0 fiaaniuqio6n: fir.ralirl#turotuusnarvYrvnr6'run':run{rrutavn'r1}.ru1?tro{
q'-Lu 

uravnrruul?Trflaqa{ (mr:rrfi 9, 10 uav nrufi a) olnnlrilnaornirfilirtri'vr:1u'i1qn:o'r14'r:

\ /v ttau %MS aril1:n"Lflunr:ryrrvrasur6'u€ioundrutrianruarv,lrurauor,J0a x uoloua rravtriplor
!l

ufirar:nruniln1:roirurAu1rr Ioafrudoufirflrrrdufluorvr:frtilfia1:n?unlJnr:roirurGulnhi'totu

ru1fln?'rilnirruavnruurfluurnfiaq uavfis;ruru:lnuasn?rilu'r?:1nlndt6a.rriuan:fiufirar:

NM nrur{ldu o.t fradnYusiof,n: Tnudueioufirduor.,uo1141:4fl: vw firfil NRn nmltdudu
U

o.t fradnilriofin: arur:a{lnrjrlfr'ufior:rn1quraduliru?uil1nfiao 6.80 :rnsiofru (mr:r$ g)

r,ravd'ueioufi,utuour..r.lanl yztrnS fir6u NM nrrurciu{u 0.1 fiafinilriofrn: aur:nt'nrirhi'
rfio:rnTnuraduiiru:urrnfiao 8.20 :rnsio6'u (nr:r.rfi 10) nr:ufilal:n?uniln1:uoiruufruTntrifi

1'1
, J o o o v \v J - ,d o '

ruasionr:rfruql'ru:u'lu Lund:ulfiana.rar ffiofior:curujiuutfiuutfintoran:otvt:vt"l 2 an: nu'ir
UUU

n''lr,nlr,frrtuorur:am 1 1/z MS dlilrfira'.r:u?unilnl:Lnirurfidn rl'r1v16'undrutfifituronrru
-r",Irunirluavnrrilul?1Jo{ [uilrnn'irnr:rurvrfrurtuorul:dm: \ /v ttsinrrilur:to{i1n1uo'1141:am:t-

w finrnn'j1n?1lJu1?:rnluorur:aflt vz MS drusiruruluuassiruru:rnluorur:vr".: z an:tvlara
Ut^i

hiumnrirlfi'u loufidruruluLoeu 3.5 tu uravqiruru:rn 6.5-6.8 :rn (nr:rlfi 11) t{rian1:

rurrrr6'ulrlueiouqnzualn#rutriqnzuauvlrrtauorJ€a x [ter{oua aoqn6olfiu Kishor uaunilc

(2006) fituir*',r,6ulndruhianzudL) Ascocendo 'Kanqta' rau Kishor uav Sharma (2009) dld

rilrrrduln#rubianarat:vu'irl Renonthero imschootiono X Vondo coeruleo nr:"l#ar: BAP
!

n?lill{ildu 0.5-1.0 fiaf;n:-lsiof,n: fio.ralirhiturntottltdnal raun?1ilul?:1naqa{ urldru

an:oryr:dryi!unrvrdurpiueioun6'rulfian,{aufi'LrirlaaoondorrYuTnuAn: v2 MS fizuarirhi'turn
!$g

luuav:rnrol6'uejoulrariin'jrnr:rvrrrrduflu4r,: Mff uvmzuatfiolornqn: v2 MS rflu4m:otar:fifi

6'relo1y1:ya'nuavornolul::ofluil3rrrulrn 6rtvrrvala'taiun6':ulfiqnr.ralfifinr:toiryrfiuTn
r t - -' - -- - u

t dJ,4 d u e vlY udYAd a-a-l' Y e
odrl:ro ri': rfi ouJEuu rfi uu fi'udr utriar ur(uriuvidfi nr:ro3ry ufr dnriou{rl{r
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a1:1{fi 7 nr:roirurravuiquurro.rriuaioun6'rahianrualluanrililaoqr'8'ofi,6uorruo'1141:am: vwUUU

fi rfi rar:nru qunr:ro3qq u6ulmnrtr uduciueit 1 rfl unar a 16 outu

6t',l:n?uailn1:

roBryrfiuIn

nmun{tlu
(qu.)

nrruumtu
(su.)

o1u?utufra
I
nu

,iruru:rn a?1uu1?r1n

dodu (sil.)

tt tilrfilar:

T2 Kinetin 0.5 mg/L

T3 Kinetin 0.5 mgll +

NM 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 +

NM 0.1 mg/L

T8 BAP 1.0 mg/L

T9 BAP 1.0 mg/L +

NM 0.1 mg/L

T10 NM 0.1 mg/L

3.00

3.25

3.Lt

3.30

3.tt

3.33

3.00

3.30

3.22

3.40

1.28 a

1.15 abc

1.15 abc

1.26 ab

1.18 abc

1..22 abc

1.11 c

1.13 bc

1.09 c

1.18 abc

1.73 a

1.56 abcd

1.48 cd

1.71 ab

1.59 abcd

1.67 abc

1.40 d

1.49 cd

1.51 bcd

1.64 abc

5.70 a

5.25 abc

4.78 bc

5.20 abc

4.67 c

4.44 c

4.40 c

4.70 bc

4.44 c

5.60 ab

2.53 ab

2.65 a

2.47 ab

2.8t a

2.76 a

2.16 bc

2.15 bc

1.86 c

1.80 c

1.96 c

' ! q u t4 u u a v i '< , --JrirraFulunodurlfrrtuoirud'nustvfrouriuhifrnrruumnml{fl1{aflnv:uounrrurfiofu 95olo irn:rvfinrru
unnFil$OUiB DMRT



22 nrarliu:lq.rnu{nfrratfinqnfiri.: rfi o rfl uhir};d'unrvnr.:

er1i1,ifi 8 nr:ro3ruuraulYeuulrorfrueioun#rulfianarar"luanrflilaoqrdufi,6o.rro1141:an:UU!

v, Ms fi rfi uar:n':u qil n1:roirurfi rTnnrtr uriudurirr 1 ufl unar a r6outs

d1:n?ununlr

uoiryrfiuln

drurulusio nrun{r.:lu aeruuratu

fru (su.) (tu.)
siruru:rn n?1uu1'r:1n

siodu (su.)

rt hirfiuar:

T2 Kinetin 0.5 mg/L

T3 Kinetin 0.5 mg/L +

NM 0.1 mg/L

T4 Kinetin 1.0 mg/L

T5 Kinetin 1.0 mg/L +

NM 0.1 mg/L

T6 BAP 0.5 mg/L

T7 BAP 0.5 mg/L +

NM 0.1 mg/L

T8 BAP 1.0 mg/L

T9 BAP 1.0 mg/L +

NM 0.1 mg/L

T10 NM 0.1 mg/L

3.20

3.40

3.10

3.44

3.40

3.50

3.20

3.30

3.20

3.20

1.48 a

t.46 ab

1.33 bcd

1.38 abc

1.25 cde

1.20 de

1.16 e

1.16 e

1.20 de

1,.49 a

2.19 a

1.98 ab

t.93 b

t.94 b

1.70 c

1.62 c

1.50 c

1.64 c

l.7l c

2.10 ab

5.40 abc

5.30 abcd

5.80 ab

5.33 abcd

4.90 bcd

4.50 cd

4.40 d

4.89 cd

4.50 cd

6.10 a

2.21ab

2.33 ab

2.29 ab

2.56 a

2.56 a

2.40 ab

2.0t b

2.05 b

2.25 ab

2.25 ab

rirradutunoa-urifisrrurirud'nu:ryfiourYuhifinlruurrnsil{r1{4fi4fi:uri'unrT lrfiarTu 950lo itn:rvvinrrn

unnrirflnuiB otunr
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UtY

er1:1.rfi 9 nr:roirgtuaufre]ru1flo.rd'ueioundrubiqnzual"Luanlflilaoor{ofila'uruuo.n41:qn: \A/v
i- q a s Y Y t d, - 4
fr ufirar:nrunlrnl:roiruLfirlnnrurdlriuqix 1 riJur?a'r s r6outu

d1:a?unun1:

roEry16uln

sirurutudo nerun{rr"lu amusmlu
siu (sl.) (su.)

o1u?u:1n

9tostu

n?1il91?:1n

(su.)

rt trirmuar:

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 +

NM 0.1 mg/L

T6 BAP 0.5 mg/L

T7 BAP 0.5 mg/L +

NAA 0.1 mg/L

T8 BAP 1.0 mg/L

T9 BAP 1.0 mg/L +

NM 0.1 mg/L

T10 NM 0.1 mg/L

3.50 abc

3.38 abc

3.11c

3.80 a

3.33 abc

3.67 abc

3.20 bc

3.60 abc

3.33 abc

3.70 ab

1.57 a

1.38 b

1,.36 b

t.33 b

1,.33 b

t.29 b

1.73 c

7.14 c

1.09 c

1.34 b

2.20 a

2.01ab

1.79 bcd

1.89 bc

1.71 cde

1.70 cde

r.43 f

1.61 def

1.51 ef

1.89 bc

6.50 ab

6.25 abc

6.44 ab

5.90 abc

5.89 abc

5.22 bc

5.10 c

5.80 abc

5.67 abc

6.80 a

3.20 ab

2.95 abc

3.02 ab

3.06 ab

3.32 a

2.39 cd

2.40 cd

1.90 de

t.76 e

2.67 bc

r zi o u aA 4 u q rd
rirra6u lunodur]frflrildruo'nrg:rvfiourTulrifinrruunnrir{il1{afrerfr:vaiun':urfiofu 95026 irn:rvdn':ru
unnrirrlouiB OtirtRt



24 nrr:JiurJq.:r{u{ndratfia qnriri.: ifi a rfl ulfiilr;d'unr:nr.:

er1:1{fi 10 nr:ro3ryuauv\lzuu'nro.r6'uejoundru1fi6nruautuan1fllaoordrfiru*uouro1vll:

qffi yz uS fiufiuarrn?uniln1:roBrpr6ulmnrrilrduciurirr 1 r{Junar s r6ou

a1:n?unilfl'l:
ro?rur6uln

sirurulueio nrun{r'rtu
du (su.)

nmuuralu
(su.)

o1u2u:1n

noqu

n?1iltJ1?:1n

(tu.)

tt tilrfiuar:

T2 Kinetin 0.5 mg/L

T3 Kinetin 0.5 mg/L +

NM 0.1 mg/L

T4 Kinetin 1.0 mg/L

T5 Klnetln 1.0 mgll +

NM 0.1 m/L
T6 BAP 0.5 mg/L

T7 BAP 0.5 m/L +

NM 0.1 mg/L

T8 BAP 1.0 mg/L

T9 BAP 1.0 mg/L +

NM 0.1 mg/L

T10 NAA 0.1 mgll

3.50

3.70

3.40

3.56

3.50

3.60

3.20

3.60

3.30

3.50

l.7l a

1.55 b

1,.46 bc

1.48 bc

1.36 cd

1.25 de

1.22 e

t.2L e

1.28 de

1.58 b

2.72 a

2.50 ab

2.09 cd

2.22bc

1.85 de

1.89 de

1.75 e

1.80 de

1.93 cde

2.49 ab

6.80 bc

6.50 bc

7.00 b

6.11 bc

6.00 bc

6.20 bc

5.70 c

6.20 bc

6.30 bc

8.20 a

2.42 c

2.58 bc

2.70 bc

3.09 ab

3.33 a

2.31c

2.38 c

2.21, c

2.22 c

2.73 bc

rirradutunoa-urifinrudrud'nr*:ur,rfiourTulilfinrrlunnrirrvrrrafi6fi:v6'unmu16oriu 95% irn:rciln'rru

unnrirlTnui6 otvtRt

et1:'t{ii 11 ujiuurfiuunl:roiilrfiuTmtorfrueioun#rutfanzuail"Luanrurjaoor6'ofit#uruuorrar:
U

-i! '^ a a s C' - 4
an: \ /v tLavan: % MS vrL:Jr9lila1:n?uniln1:ra:6ur9lutn L!ut?41 5 L9t0uuutu

antol?r1: sirurulusio n?1iln{1.ttu nx1iltJ1du siruru:rn

du (su.) (su.) dodu

n?1ilu1?:1fl

(qu.)

Y, MS

3.50

3.50

r.57 b

l.7l a

2.20 b

2.72 a

6.50

6.80

3.20 a

2.42 b

rirra6ulunoa':lifimru6'rudnu:uafiourYutilfin':rlunnril{vr1{afi4fi:soun'lru16oriu 950lo itn:rvlin':ru

urlnsir.:Ioui6 LSD



,.,1 J a rvt
n1?il?ull?.il'llufi na2fl t}Jf, nn}J'11.: tilo tllu LtJlltvnun?;n'l.t 25

n1v{ii 8 nr:roSryrfillntord'uejoun#rul}iqn,'rail"Luo1r41:qm: Vacin and Went (n) rav4n:
1/z MS (t) firfiuar:n?unilnl:roiryufiulnnmrtduriusirs 1 rflutrarulu 5 t6ou

iq

tt hirfiuar:, T2 Kinetin 0.5 mg/1, T3 Kinetin 0.5 mg/L + NAA 0.1 mg/1, T4 Kinetin 1.0 mg/1,

T5 Kinetin 1.0 mg/L + NAA 0.1 mg/1, T6 BAP 0.5 mg/1, T7 BAP 0.5 mg/L + NAA 0.1 mg/1,

T8 BAP 1.0 mg/l, T9 BAP 1.0 mg/L + NAA 0.1 mg/l, T10 NM 0.1 m/L

7. n1:6nu1iaorJanfi nail1cdileion1:ro3ru 16u[nro{annd?ulfiluanruI:rrEouItrsu

,ian1:yoao{flu'i1 aneiailyhuauoilAa rrotdr x [o{oua firjan"Luarrv,lnfiluoa frufinrrlUlU

d{il1nfiaq 2.5 rr. fiurrnn'irnr:rjanturiru+iloa rilu Lravnluluy{irr fifinml di6u 2.0 7.7UI!U

rav 1.6 uJ. Frlila'1eiu mrr6'rudrurulu anzuaufirjanluauv,lnri:ruoa uavriru+uoa fi,iruruluU!

5.3 urav 5.2 trL fllrrd1d'u Tquhiunnril{vr1{afrAn1nn1rilan1urirufifisr'rurulu q.+ lu urirunnrir.r
U

y1{afi60rnnr:rjanlunluilvyr;l?fifisiruruluufiu{ 3.3 tu mrtdrun'r1ilu1?floflu anr.rarfirjanu!!

tuauv^lnrirloa riru+roa raudlu finruurrtutriunnqirrrYuTqafirir 4.8 4.6 rau 4.4 rr.
oa,i

n1lJa1flu unanruauvirJanlunrurvvrirrfinruurrttnioufiaorfiu{ 3.2 uu. mr.:6'runrunirrror
!!i

tu anzuarfirJanluaur,lnri:uoafin':rlnirrtulrn frast z.o tlJ. uauil1fln'irodrdriu;irdruvnrafi6ugrs
.ia-io

rfiorfiuurTuanrualfirjanturiru+uoa dru uasnruilvfl;l? fifirirn':un{r.:1u t.z 1.6 uav 1.5

til. arilGiro'u riruru:rntoranzuaufiilan"Luriru+loa dlu arrv{nfiuuoa uaunruiluy{im firir!!

73.3 71.2 10.g *av 9.2:rn nurird'r lqu:rnan,{alfirjanturiru+}.Joa }Jlnn'i1:1nanzualfirJanu{!!

lunrllvnir': eirunrrru'r1:ln anaraufiilan"Luriru+roa uas riru firirarrfiao tz.7 L.rrv 1,1,.4!!t
o u i , i, o y ,til. m1ild1eTu frrurrn'jr:rnano.rarfilqnlunrurvvrim uavauv'Jnfiu:roa fifirir q.t rav 8.9 ril.

j i o t u v 4u r, 4 y ,

eruJa'rpru fl.i:lnuouluaruvlnriuoa uavfl'rulJUy\:'r?lJanuilu:rnr.lo u6orirurjaru:rnrlon"r
!

.;i(nr:rrfi 12 uavnrrfi 9) nr:rJqnqn,.railtuary{nfiauoafizuarirlrinr:roSryrfiulmvrrr6'rueiroiuurav

hd ursirfiorJanrflu:uuur?alulurvuu:rnroiruu6u1n6'oan'irnr:ilanfrruriru+roa vto riru!UU

d'rriunr:16ri1u+ilaa (rJqnd'ruriruijprri'r6'ruaruvnlnrilloa) 6rrurrsarfiovrfluiaorJanrirra:-u
uv

Uanrdurndruhianaralv^lruauorjfra rrqdr x rer{oua rfiofior:rurfira-nu6uvnr:roirur6ulmuor
!!1v

Ea rrq6'r Lrau LLn{oua rflun#:ubififinr:roirurfruTqilrruoo firirfiurdur fitt
d,

:vuu:rnr[Ju:1no1n']6 d'.:fiudwouianilanfifinr::vururiruau:uu'ruo''rnrrrtpid uriarur:nrfiu
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,: )

n1?utuur.:lrufi nn1fl tN6 nolJ11.t rllo ulu ttJll?!nu n?yn1.i

inrcrn'rrildu16' d'rusurianrlanfirfluriru6rlirl#:rnrorn#rutfianzuarfinruum:rnrrnn'irnr:
IUU

r,Jan"Lunrurvvrfmuavauv'lnfiuoa uravu-rfizualirlri':rnrfiutauu:ni h"ifiornr:r,Jaru:rnalorr-{rdu!!

firJanlunruuvrimuavaurvlnriuroa nruusnirrrflu':-anrjanddurllu',n finr::vururirl6'6r 6rUiUi

rfludfiuuiffLunr:rJanr6'urn#rutlianayrru firfi:vuu:rnuflu:rnfira1n1firoun?'',rdrao rfio
!t!

riurldtjanndrutfianplaur{ruauor]fia urofi'r x uer{oua 6.nirhi'nr:roirur6u1nmrtdrurird'u 1rU!tU
v . u A u d, Ay 3,

rav:rnfioun'jrr-aq6u1 druuorauv^lnriruoarfluiaqrJqnfid,:ljrt{:orsr-ruoa hiqnfirudrtr-flurl"r
a u X qva i
0{41il15n: nu'tn?'riltu [9t9t LulJ:]J''rilyrr14]J1uail

C \vt v \e4
xu r14u tft?1anna?u ltJiln1:

U
lJoa i{a1illrn:huln?lilfrulnrr lur]5il'rflufrruil1uail (n1ruaut, 2555) ovuiukidrqnna'ru1fifrnr:

AAsvta,
ro3rurfiulnurr6'runruaurnn'jrr"aqr.Jqn6u1 uasfirurntorlufflr,rr! urriffiorJqnrdurrflu:vuv

trarurufir 1 tJ auv'lnfiuuoairrirrf;olanrn d:trirlrnuavfizualirlriei:uuorilaru:rnalo

rtiurdurrTurYrnr:ld':"aor.Jannrursuir: rfiorirannd'rubitjanluiaqilanfiufludruuaviiorvriulu!llu
u 4 d ooy v uY{ a a s )aZ ,

druaurvnlnriuloa drfiaralir Lri'annd'rulfifinr:roirurfrrlmfidfr'reirurirfru lu uav:rn ,ranr:yflao{!u

daoqn#olrYu Kishor Ltavnruu (2006) dtdiaqrlqn 6g:riru (2:1) ijovriu6'tuauy,lnfiuuoa lirl#Cn
U

ndruhianzual Ascocendo 'Kangta' finr:uo3ryrfirTndn'jrnr:t{iaqr.Jqn 69:riru::rnrfiliu
(2:7:7) rrmlriaonndorn-u Kishor uav Sharma (2009) fi:rumudrnr:tdiaqtjan 6o:ciru Q:1) vit

lud

tfranndrul,rianr,ral Renonthero imschootiono x Vondo coeruleo finr:roirur6ulndn'irnr:t{U!

iaqrJq n 6o : riru (2 : 1 ) iJ ori'u oir aa urv^l nriur o a

ldo * uro.ua fiilanrdurtur-aotul

ilan 4 uuu

ianrjant! n?1ua{nu
(su.)

qirurulu nrlusmlu arrun{rflu
(su.) (qu.)

,f,ruru:rn n21ilu1?:1n

(qu.)

auv'lnu-auoa 2.5 + 0.7 a

nruusnir': 1.6 t 0.5 c

n1u 1.7+ Q.4 6.
riru+uoa 2.0 x 0.4 b

5.3 + 2.7 a

3.3 t 2.3 b

4.4 + 1..7 ab

5.2 + 2.4 a

4.8 + 1.4 a

3.2 t t.5 b

4.4 + 0.7 a

4.6 t t.3 a

2.0 + 0.4 a

1.5 t 0.6 b

1.6 t 0.3 b

1.7 t 0.4 ab

10.9 t 4.2 ab

9.2 x.3.6 b

ll.2 + 3.6 ab

1,3.3 + 5.1 a

8.9 x 2.6 b

9.1 x 2.9 b

11.4 + 3.1 a

12.7 + 4.3 a

F-test
* un nri rrvnrafi o piru:criunmu rfi ofu 95olo

* un fl ri1 rvrr ra fi fi 6'r u:v o'un'nu r6ofu 990lo

' ; --o u tA 4 u r rd ' --inlLaau+sr !unoailuyrFl1il6'rudnu:rufiouriulilin':'rlJrLnnrtldvrldannu:vdunmurfiouiu 950lo itn:rv#nrtt
unnsirrToui6 t-so



nrnJiurJq.:r{u{ndcutriaqafiri.: rfi o rfl uhir};d'u nr;nr':

r,lruauorj0a [au:uu'j']{anaririruavanarfirr trizuazuasr + riarau 6ori!

1. rLn{oua x t{il$aer
I

2. rro{oua x rfiiltun{
i

3. rlo{oua x v{ruauoil0a trrilrnunr
I

4. v^lruauorJfia rrnfir x ua{oua
I

27

nrvrfi 9 a-nuruveiu lu ruav:rn anruarr',lruauorJfia rrodr x lLn{oua firJqnrdu.:lur"aqrJqn 4 uuu
d.uvv99tu
no a[v'lnu]Jil0a n1uiluYr:1? 0'tu uavnlu!9rvlul4u1q?uattY,{nuilil0a

8. n r : 6 n ur a'n r*ru c r r { #ru or ut o.r n #a atria n ar a u4U tV

nr:airrn6'rubianr.ralanaririflunr:it'ufi kilirnr:l'.rar:vv'irranaririruravana
u!!l

Iouanr{ail g rir.rar 6o urxora , r6uuao. upr{oua , t{rurnr [auLrq{oua x v'lrrrauo!€au!li

m':rJrnuor 16'anzuaufifia-nuruv:rJirr"Lr f,ror1u racrurnraflu rflu:rjuuuudurriuluuqiavu!!

an,.ra:J (rtr:rrfi ta uavgrJfi t0) 6o anriailra{ora , r6luapr fftua-nuruv:ilunu rurq 1.8 x 7.3

tl. f, yetlow-green 146 A ntruaiutfiurf,lrn:grutor The Royal. Horticutturat Society frrlu
d d , d oY o d
rBuu fiqorJ:vrfin1 f,rirqra rou[uriuu rJaraluruval Inulu{urirriu turtu{aa-u:vulurdurn-u

Qnr{ailu,n{qla x t{iluex fitua"nuruv;rJunu l)u:rst 2.2 x 8.0 su. f, yetl.ow-green 146 n frrluut!
d d , d oY o d
riuu fi1or.J:vr6n1 f,rirnra tou[uriuu ilaru"Luurvau lnulur{urirrlu trriuraa'u:vururdurrTu

anzuailuer{ora x v{ruauorjfia tr:rhnrn{ fftu;rli rulq 3.7 x 9.8 flu. f, yellow-green 146 A

fi rlu G u u u oulu G uu r.Ja r ulu ruar Tnulu {l rirplu "Lu G u ra#u :vur! 16 ur flu

ludruuoranruarv{rrrauorjfia rrqd{ x rer{oua lurir,.rardfinr:ruarpiruuo{oua z zfia!rgt

6o viruauotj0a rrodr x Lrer{oua :ria pr 3 uav yhuauotj0a ,rrdo * Lrer{oua :raa Re +It
,&u io- u y .j , v 4

anrualrifrldanaralfrfrahuruvvr{d'rufi'ru?Jo{6ufrrrtneir{rIu do v'lruauorjfia urn6r x ro{ouaUU!4 I

:ri'a pt< a ki6'u 2 a-nuruv d'rd rl qnzualfflu;ili rurq 3.7 x 72.1ru. f, yetlow-green 146 C

firluGur rouluGu! rJaru"Luuual inulur{lrird'u"LurEu{aaiu:vururdu:rYu uav 2) anruauffLr

;!6 nurn 3.5 x8.4 tu. f, greyed-orange 136 A firluriur tou"Lutiuu ilarutuuur,rar Inulur{l
!Jt

o e q 4 a I - j - la t v d o 5t

alnu [ur:u{aau:uuluLnu?nu fl{anzuail:uauiln?1ilttglnnl{vr1{filuatanLuttaun?1ilu'r?Lu

.$"L,'
' I:;

i \ r:,i

l:,' \F
.11u- sal
;3,1..\{..i

@

j .*" .,-
at-
!-{ $

as
sqi.

ffiFITI



28 nrn Jiur.Jq.:r{u{ndralfia qnfiri.rrfi a rfl ulfi:lrvnrnrsnr.r

an0'Jaild1[auoilAa nofir x Lrq{olaUt
- - &u i<-

HE 4 Anr.JAil:UAULOanr.JAilUilAnufuvytl{UU1VA
u e f, ' v - a - g -. d ,u I d
a'cugrutor6'ufiunnritfi'u 4 dr'nuruvo"rfl t) qnzualfitu;r.ltrJnail rulq 6.1 x 11.1 llil. a green

t37 c frrlurEur-r tortuGuu ilaruluuu, flru ra6o r{r, ulur6nrioa Tnulur{rrird'u "Luuiu.:aalu

:uulutdu?niu 2) qnararfflu?luflu flulq 1.9 x lt.2 tr. f, grey-brown N 199 R firturiuu tou
lurBuu tJaruluurval Inulur{urirfru "Luriura#u:vururdurriu 3) qnzuarfriugrJi turo 3.1 x

11.4 flil. f, grey-brown N 199 n firturBuufilonJ:vr6n1 f,rlrnra touluGuu rJaruluuyauTnu

lur{nrirfru tuuiuraa-u:vuruu6u':niu uav 4) anzuarfitu;r.JE turn 3.4 x 8.7 ru. f, greyed-

purpte 183 A fi':'LuuBuufi1orJ:vr6n1 f,rlrsrraurx touluriuu rJaru"Luruva:r Tnulur{lrird'u"Lu

Gurad'u:vururdu'rrTu firans.ral:raadfiur'.tuurndtilrr6'rururfl :lirflu f,uafluuaun?1lru1?
!!

6)

LU

i<
ufiofinurnr:roiry16ulm n?1ilvruvr1uriol:nrravurar Lrauqooonoonro{nd?utriqnarau

rfrorur (mr:rrfi 14) vru'ir n#ru1fianzua:rriru"Lvaifinr:roirurfiulndr-rjrunar{ unriuv,lruauoilUU

fia rrq6'{ x uo{qua :#a Rr + fifidnrcruvlu;rJttina'u finr:roiryrfrrlmr5ruavaur:noonnont6'1U
tuA-rsriou:fra6u1 a-nurusn?ruuuvrruriol:nL[auLLila{roranruaurfiolirnr:rJqnrdu{0L{u1a"Luan1y{

T:rrtoufifiv#rnrnarafinnqlriualu nuir anruail[er{oua :ri'a uN t0 x r6ruan rauan,{ailLrel.l

oua :fi'a NK 13 x v,{ruauoilfia rrt.Jrnttqr fin']ruvuvrrurioT:n[auu]a{:upiuriou Tou€iou[o
,s ia i u d

dol:nfifiarrvmornrfio:l anr.rail[nroua :u'a NK 4 x rfiuurox anruarv'lruauorjfia rrndr , uoltutuy

qua :vr'a pr a fifia"nuruv"Lu;rJi f, greyed-orange afleJauv,lruuauorJ0a ,116'o x rrer{oua :ria nr
ia- o . :q fifid'nuruvlu:ilrunu uravansrarvhrauoilAa rrn6r x tter{oua :ria ne q fifia-nuruv"Lu:r.Ji f,

!!9U

' r.ryruyrluriol:nuavuilar:ver'1Jilrunar{ Iounrornr:to{:nfifiaarrrr'',nrd,greyed-purpte iln?1ilylur1url0t:n[Lauu]Ja{:vFruulunal{ [ouY'{u01n15fl0{L:nuila' ,
vAg

:rfrrufroanrflornlflfin':rufiu4fludxqqrlu anarauv'huauorJfia urn6r x uel.:oua :ra'a pr a fifi

a-nuruvtuy.Ji f, yell.ow-green anruary'lruauorJQa trrdo , tuo{ola :ri'a ne + fifidnrsruvh:rJ

ldnaiu urasanararvnlrr,rauo!fia rrrdo * rerdoua :ri'a Re q fifidnuruvlu;r.Ji fi grey-brown fi

n'r'urvruvrlusi oI:n rrav rurar:vfrtrrn

ornnr:frnu''rn1:oonqon fiqnrual + :raafirJqnrdururavoonnon (mr:xfi ta) 6o qnruau

rua{oua :ra'a rur 4 x r6iltuelr aonqond?{ufioufiqurau - n:nfl1nr qnzuarv.lruauorJ0a urofir x

ruer{oua :ra'a pr g fifia'nuruvtr;rJi f, yetl.ow-green oonnontixudoufrouluu - n:nflln}.I

an,{ailrh[auorjfia rrrdo , ro{oua :ri'a Rr + fifia-nuruv'Lu:tJtdndu oonnonldnaoqij tuauUIU

,rdo * ro{qla :u-a RE 4 fifia-nrgruvlu;rJi f, grey-brown oonoonrix
!l

rFlourrouluu n:nfl1nlJ ilan,.Jailu1{:raafiui{lrioonnonfirovfrofljantdurriohj"Lvi'plufinrru
iduU

44
alJUStuou6r{:uuua0 no0 n

U 4 u ' rn#ruhianarau ornn#ra1fian,railfifin1:ooflqon 4nl:flnulanufuuto9roflLtaunonto. u ! y

:ri'a 16'a-nrciluLLaun?rilurrrowiooron iilu?ueron rulnnon f,pron uauo1ufl1:urufr'rtio 6'ruaor
I

tumr:rrfi ts
anzuailrn{oua :ri'a NK 4 x rdrurrx fidopronturr,#ufir,onon lqufinrrilumtioytrr,runU9

23-25 tr. tirsfifinonur? 72-13uu.
ddyqonilrurnuan n':rr 2.6-3.0 {il. a.i

fi siru?unon 28-30 qon a-nuilutiono n rfl ution:vo u #orto

2.2-2.7 tu. f,:"ix Purpl.e-vio[et N81A ndur.lrndrugruf,#l



,; ) c {e,
n1fllrull?r1ru6nn1fl tx6 nnil1,t.1 r,yl0 tllu tlJllr;nun?yn1.:

orange 24A dtuaaruJrnf,#uuaufialuvr1{urrf,ilrsuor Red-purpl.e 644 (nrufi tt) tiononfi

o1un1:u'ru 40 iu
v

anrralrv{'lLmuo!fr4 no6r x uo{oua :fi'a RE q lu:iltdnd''u firiooonutnJrunarr Toufi
!t!

n?1ilu'r?rio1fr{vue) 26-45 tl. tixfifioronul? 6-15 flil. fidruruoon 6-8 oron d'nrvruvtiooonlflu

tion:vov rlarutioT6.: qonfirurolr,rr! n{rr 5.0-5.5 fl}J. q.i 4.5-5.0 ur. f,rix Purple-violet N80B
d,tvdrv-

nfilrJrnrirurirruuavairunarrilrndrixr{l Purple N78A (nrnfi tz) rioqonfiolunrrulu oo rlu

6nr,ralv,lruauorJfia rrrA'o , uq{qua :ri'a ne + h;ili f, grey-brown fitiononarrilrn Tnu!tu-
d I Y - ia do 1, I

iln?1ilu'r?royr{r4}Jo 63 sil. ti':.rfifiqonu:n 23 til. fisiru?uqon 13 non a-nucuvdononufjutia
&o

fl:uov pirrr:r qonilflulo'lrar! nir.r 5.5 ttJ. {.r 4.8 uJ.

rdurn-unduqon (nrilfi 13) tiooonfiorunl:!'tu 7t iu
anruary{ruauorJ0a ,rrdo * uq{qua :ri'a pr a lu;rJi f, yell.ow-green fidoqoneJrrlru

narr Tnufinruurrtio#r vlua 35-49.5 tr. d':rfififlonur: 8-16 tr. fiiiru:uqon 8-15 non

#nuruvrjononrflution:vov rJarutiolfir viorfluciouunutu{ qonfiturqnlx 4.2-4.6 ttr. {.r 3.7-

4.2 uu. f,nonfiraaruf, rtiu trr White N1558, rixejou Purpte 764, tupix Purple-violet

N8OB, rix Purpl.e N78A (nrnfi t4) tiooonfiolqnr:u1u 33-45 iu

29

f,rirs Purpl.e-violet NAOS ndulrnf,
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n1ilfi 1 0 a"nuruv ;rJ irr ura vf, t o t d'u rua vlu ndr atfiA n r.ral qj aral ri r s 1

(n) uunrqua :li'a UN 10 x rfiuuran (t) uomqua :raa rur 4 x tfilunl
(n) unroua :ri'a nr 13 x vnhuauo!0a rrrrhnuq{
(r) vlrruauorJ8a rro6r x uo{qla :ria pr a 6'ru lu;rJif, yellow-green

mr 1u;rJi6 greyed-orange

(o) v,lruauorlfra r,rofii x Ller.:oua :#a RE +

or ndr a h ;r,Jlti n aiu, lu;rJ unu, iu ;rJi f, g rey-brown, tu gr.Jif, greyed-pu rpLe

fr
,.,..'r

il
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dnnruslu fl'r:
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n21il

iluvrusio

[:nuac

uila{

6lSoonoan

rrn{oua :r[a un 1o x r{ruao lu:ilunu
ASYY
rm!t0t1 au

d
tJu'tqLan

u
u0u U{LilOON

q0n

tto{oua :ra'a rur 4 x u{ilttqr tugrJrunu rfiuTnrJru

na1{

rJrunarr il.u. - fl.n.

rrn{oua :ri'a nr 13 x Y^lruauorjfia

rr:ilrnuuor

[lJ51J:
!

ASYy
LNULMfll FIU

c
lJU1ntAfl

v
u0u U{LilOON

o0n

v,{rrrauoil0a tro6r x unroua :fi'a

PK3

[U:U: A

yel.Iow-green

rfidnrJru

naln

l.r'.lfl il.u. - n.n.

[U5U: As

greyed-orange

rfiuTnd'r ilrunarr u{uJo0n

n0n

v',lruauorj€a trorfir x uroroua :fi'a

RE4

tu;rJltind'r rnu Lmr:? il1n naooril

lu:r.Junu rfirInd'r Urunarr ud[ilo0fl

n0n

LU:U5 Ag

grey-brown

rfiuTnrJru

na1{

il1n il.u. - n.n.

[U:U: A
!

greyed-purpte

rGulrrd'r ilrunarr u{lilo0n

o0n
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n1v{fi tt n#rutfi6nriailLra{qla:fiff NK4x rdrunr (n) ;rJirttiooon (t) non raveflo{non

n1fld rz nf,rutfian,.railrhmuotifra nndr x rer{oua:fi'a RE q "Lu:lldndtl
ut!

(n) grJirltionon (t) non ravfitotqon

ntnfi ta n#':ulfiqnaraullruauorJ€a no6'r x un{ola :fra ne +lu;rli f, grey-brown

(n) ;Uirrtiooron (t) oon uavf,toroon
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nrr:Jiu:J g.:r{u{ndcalfiaqafiri.: rfi a rfl ulfirlxd'une;nr.:

nlild ta ndrutfiqnilaily,h$auorJfra nnd.: x Lro{qua :fi'?{ PK a 1u;il8 f, yell.ow-green

(n, t, n) ;rJir.rtiorron ({, o, e, t) oon ttaueto{oon

nr:l:vufiuanruar:vu'irranafiriruavanarfir 6o uorora x r6ilttan uavuun'rora x r6uutiti

unr fi a-nuruvh :rJ unu (mr:rrfi r a) dqfl udnurucrornfr'r utfiana r6ilfi fiir riar :l u0! uavfi nr:!iu

uoirurfiulnd'r rfioujiu!rfiuunr:roiruufiulmanl.rarflt6':"u0uo'',nr{ilraqovuoirurfiuln{lil1n rav

ri{iloonnon lutrusfianaralfitriiu6ro'.ln,6"uuoqfinr:rosoufiuTmlruna,o ulro'.rr.r:noonflon!u

16"[u:vuvrrar a fl (qrr:rrfi 14) #nrgruvflonuravcianonro{anzuailuo{oua , r{ruox fiA'nuruvg1
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:v14?1{[[O{0UAUAUtti}Jttfi{ fi0 titurnnonn{na1{:uv?1{ttfr{0ua[tau[t]J$a{ t0n0nau fl0nt:u{
t9

6'ru{Judon:vrv rioo{rn:r fiqiruruqon}J1n f,oon purpte viol.et (nr:rrfi 15) fila-nuruvtol
d d A a, \Y, - J e 1 c t

anr.JalJtt9t{oua x tlJilua{ }Jn?1iltl4tJ1vdilylautluL}Ju:vnun:u6l'r{ tu0{01nnu}Jtjuln[an tooon
!1
il tuu v 4dv | - ' - i cl
#u16'#oeiruriunruql6u nonfrfrd'uuriut'o (ntnrfi 11) qqoonaon fiqu1uu-n:nfl"lnlr fitrfJuqq

16 u : n-u upr r o u a ua uil' n? 1 lJvr uvr 1 u ei oT: n Lta u uJ a { ! r u n a r I
I

ei:unr:l:vffiuanruar:vv'itanafir?luavanaillLtauo!Aa tfiolornanrualflt6ornid'a- _! I I u
N,!o, a td, , ,a u d Z,: 4 ,

nilflfiyiara5ouririluy'lrrrauoilSaaluyl'uor,rarvr"rSu 6o vnlrutauoilfia tr?il1ntto.t uavvnlruauoil0a
: d 6oeu 4cva

r?aA{ i'nirhidnuiluan,.ra}ryrLniln?1ilrrll:rJ:rur.rorf,nuruvfifiutvrrlurn lrruranrv{ruaild16'Yu

dutolylrruauoilfia rrodr x ro{oua fia-nurusluuavf,fiunnqirrrYufi.r 6 a-nuilv 6o tulrji f,rU

yettow-green,lu;rJt f, greyed-orange,lu;rJi f, grey-brown,lu;rJi f, greyed-purpte, il;rJki
n#r uravtu:rJrunr (nr:'rrfi r+) ufiofior:rur#nuruvnonorn6'ufifftruravd 3 #nrgruv (mr:rlfi ts)

a11J1:nl:urfiutd'jr 1) v,{rurauotjfia rrn6'r x Lrer{QUa :ri'a nrq h-r:rjtdnf,u (nrnfi 12) fia'nrgruv
odurr{9Yut
llLrauoofln4ilounumuuri 6o v'lruauoil0d [?aA{ ilnil:unl: a'nuilvrtiufirfioflutfiotorn nr:

t
- X i <q,' 6tyreuu'tljo{ruoruoilalrtualy:o LlJoounlu tuilnro{v,httauoilfia urndl ri'suurrfluTri:Innoiluav

rfluoiuejou 2) v{ruauotJfia rro6\ x ro{qua :fi'?{ RE4 tu;rJi f, grey-brown (nrvrfi tg) fi
q{

u1
anucuvllo{anzuail no d'nrgruvdorronu.r?ndlu[Lerdoua tjaranf,ur#u{uauneuoon ilu fllu tulo
tranindruvlrrrauoilfia u':o6.r ursirfio{01na'nururdurunu., 6ilrirvlrvatfiovriurt{iulfitl:vo'u

n:un1{ urifin-nunrndoyrirtr.fldrflulfifronon rn:rvriononu6{Lt:{ fisiru'tuoonilrn 6'ufinru
yluyl'tueioT:nuavLLila{ 3) v,{ruauolfia urflfir x ro{qua :ra'a pra h;rli f, yellow-green (nrn

fi Ml fidnuruvqn,iail 60 donon#u rJarutiooonlfrrrsnriou utavf,nuruvilrnnfi'rav'lrutauorJ0a
:,-o{vd,u

r?qa{ a?uto{nauoontLauflauLau{na1u[n{olJa uavfinrriluil:il:2uuo{eqon n'.rrusi trr rir.:

eiou rililri?d uravri:r a-nuruvanzuaudfinrrluyil'ruailfiauufluhitj:sniun:un't{ rfiolornfrufi
UU

flu'rnr5n dooronarul6'anrirufi'ln':ru4ld'u fidru'tunonilrn (a-ts oon/tio) qqoonoon16ou

fi n u r u u -n : n fl 1 nil d.: rfl utix rd u ? niu rto { o u a frufi n: r uvr uvr ru ri aT: n ra v [ur a {
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9. fl 1:oovr!rfi uuqnHautrari

9.1 nliaovrsrfiuuenrJaulrari uunrqra x t{ilua{ :luavt6unri{uaq.i'lun1flfi ts - tl

Horticultunl
Society

IR]EG lt slt]R7\tt' lt oN coN IF It IRNVit l\]t- )t o N

Karnchana Rungruchkanont, Thailand, Registrations, 11th Apri! 2012

(Our Ref: P.219731

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 lnternational Cultivar Registration Authority for Orchid
Hybrids

37

NAME

ASCONOPS/S

REGISTERED BY

Purple Ubon Phal.lDor.j buyssoniana [buyssonianaf x Asctm. curvifulium

K.Rungruchkanont

One(1) registration accepted by Julian Shaw.

Payment by VISA, with thanks.

J"II",6E ru

The registration iee has increased to t1 0.00(US$ 16.50) unfortunately we can no Ionger 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

n1v{fi 1 5 nr:iu:o{n1:eoytu ru'uu6 nr.rall uu Asconop-srs Pu rple U bon

PARENTAGE
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n1fll?ullr,rv{u6nn1u t}J6nn}J11.1 Ll1ro rllu []Jtl?rnun13n1.:

Pholoenopsis buyssoniono

(mother pl.ant)

Ascocentrum curuifolium

(pol.l.en)

Asconopsrs Purple Ubon

nrnfi 16 a'nrgrustorurrifi'urf viovriuri uavenrla}J Asconopsis PurpLe Ubon

Description of Asconop.sis Purple Ubon flower

A raceme l.ength 10.0 cm consisted of 16 flowers. The first flower was 2.6 cm in

width and 2.2 cm in height. Petats were 0.8 x !.2 cm, dorsal sepal was 0.7 x 7.2 cm,

lateral sepats were 0.9 x 7.2 cm and [ip was 0.7 x 1.0 cm. Peduncte was 2.4 cm. General

cotor was purpte-viol.et (RHSCC#81A). Lip color was orange (RHSCC#24A) at the base, the

middl.e of lip was orange with red purple stripe (RHSCC#64A)

X

,tul,m,!ji.l,
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@w"
Shoilr" the beit ln Godertg

Qumrunr,v Srrrr,mrnr\T To rHE

IxTTRNATIoNAL REGISTER
AND CUNCKLIST

OF OncmIB HYBRIT}S
(S,lrrnrnts Lrsr)

Apnn - Jurw I1I}REGISTRATIONS

INCLUDTNG

NEWSLETTER
oF THE Ao'vrsony Sua-Cottutrree

oN Oncum Hyezuo RrcrsrnanroN (ASCOHR)
No.3

Distrihuted with

O?LhidReview
Voluue 120, Nu*rssn 1299, Srrrrvern 2012

nrnfi tz nr:fifrldp,ruutndndrutrianzuaufi'u6"Lyu1urr:ar: The orchid Review Vot. 120
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Nrw Oncrxp HYsRIus
AFETL - JUITE 2OT2 NEGI$TBATIO}IIT

Supplied by the Royal Hqticultural Society as lntemalioflaf Cultirrar Registration Arrthtrity f{ Orcfiid Hyilids

NAME PARENTAGE REGISTERED BY

x.efoeara
Florida Panthar

x Arrgrltrrsb
Btr Sablons
Des \laruots
\Ircard Point

yAffiend'
Harraonie €hinso
Maui Diamond
Mamoria Gary H.fiington
iiling ard Jeann* V\tong
&JnspotB
Sumn 6ping

r Ascarropsrs
Kdares Oralqe Lover
furple Ubon

xBalts{,fln€8n
RIQ's Ruby Gem

x Efirt&,
Roul Barker

r Er's$ocdrarrre
Taddy Gavender

r gfir$$cailtl,
B.ffy J€'s Buttons
Jattie's Jungilc
Lusciars Lip
S. y N. Abuela Chochi

x.Sr5r,o/rrb
Trorombo Rogal

g$&o.phyilum
Mean Flambeau
Mean Lab$ Lebsh
&i Chandra
&i Mega

Cdasetnrr
Amondawa
Dentigrianum
Josp's Green Gold
MadCr Red Herrno,ta

r GaitJreda
Cy.h Skin
Gycbd
Iodas

C,trtFya
Agaha Bello
Alpha Plu$ Krd
Anra Elleo

Errt [,Ws.ra.] Star Figfiter x Drr, lGdr*l vtpttbnam

AngeC. Auyec x Atry.. cfuva.sii
Ang. clfutfrx Aqcsl Paterno*ter
Ang. Mdoirc x Arryrsf^ Nolmont

jccda- Tuhtin Vcfuer'.r Ascda- Prte Bela:Iy
Ascda. ClrrirtincArg x V. de;iloabm
A.sadc. Crownfox Moo*rligthtx [4 Fapa Sanchez
8scda. Chtrlie Barg x A;cda. Tvtfim \fulvet
H dersonbna x Ascdt, Suhrarrran Sumhine
Ascda. AnantC,old x V Rasri Gold

Ascps bene Do*in x Pfie( erae6flb
Ph.l lDor.l f,,tywnbde x A*fi cuMtaliw

Gal. llcirr.lAdarnsd x E lEe;] plwntsa

E [Epii"J Roslicx Berk sUnuxi

Lo. Ann Akagi x 8d. [8b.] Enpress Wordey

Bc. tEA.l BcautifulMornhgx B aodo*e
C. pcivefa,m r Bc. [BLl Mamhg Glory
€c. [At] iloming Glory x C^ Irdd€rssiil
C. [tc.l grc€n's Jcnrry Ann x *^ rrlfln i

Bref. [ltrs*e.l CErnec x lHflL Sandy': Cwe

Bu&. brry*ssrmumt Bdh iuryum
8ufi. [Cifr.l aurdumx Bub, }rbnfu,rum
Bu&..l0rpt n.l Maen Buddyx Btdb. ICirl n edusee
E.rD. M..n Ocean Brocadox B.th-M(

Ctsnr. oscdetrrmx Ctsrn mrpfanatum
Clgn.Mbubttm x Ctsm. t,gr,t'firn
Ctrrrt. #htnifiisdturr! r Cfsl?l @ef .nr
Cf.rn pflea(umx Cfsm Aleri: Fardo

Cte. Cycbmilr 8e,rl* skhtrwrt
Bark lrB.ndeasx C. r#€tt'
C/ta. Qpbmil x C. wal*shna

C. [c,] Hawaiian l]urnbeatx G. [Lel Tiago &.tzuki
G [Lt.l Haw Yuan tuigel x f. ff.c.| Hsirying Excoll
C. [.c.] Sumn Holgrrin x G. [tc^l Mildrsd Rlvrs

tCrl, = odghatorrN$Hm

Evargiladss

E,Yonng O.F.
E^Yourg O.F.

E-Yormg O.F.

Shimyo.m (Hmgs$)
ExdieOrchids
Henington Farms
S.K.l/!bng(OAJ)
P.E.ttrar6
s.sFring{OAJ)

Kdares (Tsai ChtChu)
K.Rwgruchkanont

Rubsn in Orch.

KE:Kaiima

R.S.Crmjc

llmington Farm:
Eerg*edet (A.Eertm)
R.S.Crcria
Canwe &Gomer

J.\f\hdf {Ort )

f,tl*ac Nursary
trleen Nursary
iileen Nursery
Ir{e€n Nurs.ry

Juan Fern*tdez
Toninho
J"Lllxmo (M.Bur$ete)
$.Margoli:

K..KoItrla
Ka.K$ma
Ka-Koiima

R.J-Xinukawr
Ahh* Plus
L.M.IiUScy {O/u)
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nrr:.Jiu:Jq.:rYur{-ndertrinqafiri.r rfi o rfl ul:i'r-lavd'unr;nr':

9.2 n1:oovrurfluuanilallvri vnlrruauoilfia rrndr x urr{oua r'ruau16uorY.ilraq{tu!r

nlilfi 18 - 20

lRlEtG It sslt]R?\T It ON CON lF It lRMtT\lf It O N
Karnchana Rungruchkanont, Thailand, Registrations, 22nd Janu ary 2013

(Our Ref : P.2281O1

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 Boyal Horticultural Society as lnternational Cultivar Registration Authority for Orchid
Hybrids

NAME PARENTAGE REGISTERED BY

Phalaenopsis
Warin Bride Phnl.Wedding Promenade x

P hnl. lDor.l buy s soniana [buyssoniana]
K.Rungruchkanont

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

41

;[*ti""6iloro

ffi
noval J[
Horticultura
Society

The registration fee has increased to 810.00(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

nr{fi t8 nr:iu:o{n1:eoyrvrfiauqnarailvu PhotoenopsisWarin Bride



42 nrar.lirilrrr{udndnatfinnnriri.r rfi o rfl ulfir.lrrd'unrvnr.:

Phaloenopsrs Wedding Promenade

(mother pl.ant)

X Phalaenopsis buyssoniono

I 
(por.ren)

Phaloenopsis Warin Bride

nrr^rfi 19 #nuruvcioruuifi'uri viort'uri rtavcnrlail Pholoenop.srs warin Bride

Description of Pholoenopsis 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 7.7 x 2.1 cm,

lateral sepals were 1.3 x 2.7 cm. and lip was 1.6 x 1.7 cm. Peduncle was 2.5 cm.

General color was l.ight purple (RHSCC#76A). Lip color was light purpl.e (RHSCC#76A)

L Is,l
rlrdttltiltltiillilllt)

/7!il
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@ffi*.;.,
Shoring the best in Gordening

Quanrrnrv SmrunuElrr r0 TrrE

hsrsRNATror{AL Rfl Gr sTER
AI\{D CUTCKLIST

oF Oncnru Hnsnrrls
(Snnuun's Lrsr)

Jamunny - MancN 2SI3 REGISTRATIONS

Distrihuted with

ffibhidReview
V<uuus I7l, Nuurnr,n 1302. Jur,iu 2013
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44 nrn JiurJq.:r{u{ndralfia11nrir6.: rfi o rfl utrirlrv6'u nrunr.r

htAtdE PARENTAGE HEGISTERED BY

T*y Xiah Huan PhBL fi,4ichael Charnero x tr*al Oragon Tree Eagie tU.J.Wong
liger Vision Prs/" Sogo Cdke x Pfia/. Tigerli,lg R.v€mon
Tuanku Aishah Rohani Phal. [Dtp$.] Shih Hua G6ld B Phar. Yoilow Beaury Serernban O.N,
Tying Shin Bravo Pfial. [Dlps.] Yu Pin Firsworkt Tying Shin Orcl.

x PhEr. lDlps.l Fonnosa Crenberry
T$ng Shin Easteft StBr Phal. Sogo Genki x PAaL v.u Pin Ea*..er lstand Tying Shin Orctr.
Tying Shin Smile Kltty Phar. IDtps-l Tying Shin Fsjry Tying Shin Orch.

x Pha/, [Dtps.l Yu Fjn Flrs*orks
Tying Shin Smile Pixie Pnar. [DPs.l Tying Shin Li,;tle Peart Tying Shin Orct1,

r Pher. [Dtps-l Tying Shin Wodd Cia*s
Tying Shin Thor Phal. [Dtps.] Yu Fin Fire.workx Tying Shin Orch.

x Phal, [Dtps.l HF Furplafu
Warin Eride Phal. Wedding Pmmenade x PfiaL {Soill buysso+a*a l{-Rungruchkan&at
While Banana Pr)a/. Musashino x Pfis/. Double WhiiB M.Gehring {Dru)
Wilson Tobia mal. hierry{ypl:,ica x Phdl. k;e,drlem*nniaaa C-G-Tobis
Wos5ner l-ittle Star PhaL Sogo Venis x Pha/. [Xi.l ,a€n,alrs O^Gruss (F.Glane)
Wu Chun Mei Pl,a/. Tsey's EvergnBen x Pfia/. Arq Chee Yang M.J"Wong
Yaptnn So-Soo Pfial. Jennifer Falermo x Phal. Yaphcn Sir Yaphon Orch"
'Yaphon To-Too Phal. fiI':,briata x Phatr. K $ l-lappy Eagl6 Yaphon Orch^
Yetlaw Chimera PhaL Tai-l Yetlow Bird x Fltal Eou-dii Peerl l-l-lsiil B'Etech- (0flJ1
Ysflori, P6nda Ff,al- Tai-l Y6fi6w Bird x Fhar. [DIps.] tHsin Pan# l-H8iil Bisteth. (OJU]

Younqhorne Beauty Gnld PhaL [Dlps.] Sin-Yaun Goiden Beailt],x Ph.r, Emsrailde Young Home Orch-
Y6unghome Fanlasy Pflrl. Liu'$ F8ntasy Young Home Orch-

x Pl,a/. lDfps-l Younghome Crange Lip
Younghorne Golden Pixie PhaL [Olps.] Sin-Yaun Gotden Beauty Young Hoile Orch.

x Pfial. Yrrshan Green Pixie
Younghqrne LV Pnel.lDF.s.l LianherBlackberry Young Home Orch.

x Phal. [Dips.] Younghome Lilien

Phrqmipadium
Bohernian Rhapsody Phtag. caudatum x Pt rsg. Stairuray to Heaven Ornhids Lld [MN] {R-J.Quene)
eshabs J€wsl Phrag. Edc Young x PfiraGr. Seint E:ig;us Of,CHlDbabies
Nights in While Satin Pfwg. wallisii x Ph,a6r. Alien Syndronre Orchids Lld [MN] iRrJ,Suen€)
Red l/'l1ng Phrag. Roberl C. Sitrich x Fftragr. besseae Orchids Ltd [MN] {Jasrn Fischer)
Tho/s Hammsr Phrag. Red Lightnirg x Pfirag. humboldti [*arseewrcrij] Orchids Ltd [MN] {H-J.Quen6l
Wgssner Carivitt Phng. caricinum x Iry]regr. uiflatum O.Gruss (F,Glanz)
\r/irssrer Fuchs Pl,fag. W6s8ner Supe,rErande x Phrag. warsersrvlczknurn O.Grusg {F.Glan2)
Wo$sner Grandurgan Ph,q.lcyp.) Grande x Phrag- lser.l Urgandiae O.Gruss (F.Glanz]
lff6ssner Schneerose Pfirag. schr:mii! Ph'erg-warsclewiczianum O.Gruss (F.qan2)

Flelana
&staki Ffsr. Rakata x PIn- Alishan H"Ronken
Bsilur Pfrl" Rak€ta r Pln. Sorifriere H.Renken
Drew 8offey Pro. deionodes x Pin.,Alishan P'06sombre
Nyiarcngo PIn. aurita x Plfl. cora&a{ia G.Bergel
Sirius Ph. lotmosana lpnce4 x Ptrn. Lsda P,D$ornbre

r Procas€'
{&lybug Prcm. xanlhina\ L1rc. caenra RHS (B.Bertiner)

x Psy€rrophira
FllO'$ $weetheart Psy. maccohnalliae x M6p. {Schom,l albqpupurec Rub€n jn Orcf!.

x fsehingaran
&lexandra Kontos L, [Schorn.] colo,R6rer}a {!$arliir4 Claude Hamihan

x Rlft. IAIe.l Fuch$ 0range Nuggelt
RIO's Christrnas Gifi Rirr. [Bb.] Rio's Hohoho x L lscioln-] spl@ndiCa Ruben in Orch.
Rlo's Lava R&- [8rc.l Volcano Prince x L. (Schom-] undulata Ruben in Orch.
TzengrWen Falls Rcfig. [Blc.l Tzengwen Bay x RIc. [Sc.] Duh's While Wong Ching-Tren

x R€nrnopsf,r
Jsssica Ten Soon Neo Rnps. Embere x Ren. phrrippiner,s,s Koh Keng Hoe

r frsra4slyris
SCSG Whilo Flanrs 8en. cr'frina x Rfiy. [$Im.l raftrsa lvinj*ceurrl] Kunlin Wu {J.Suan}

38 Ori.CrilD REVIIiW SUPPT E:\{EI\IT VOL. 121.
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nrr:liuilq.rr,[u{ndrutfin qnriri.: rfi o rfl utfi:leyra"''u n rynr.:

1 0. nr:i rn:1uri DNA n:?oaou ron a'nunian arau ar afiu$luriU9
qv A - t '

a 1 n n 1 i L{tni o I u u r u E ST- S S R- B 34 n : ? a a o ! ro n #n rcnia n r.l a ilfl o { n d? utrifi 16':"u n 1 : rr a il
U

va
1\uoivfi?1{ tto.rola ru'a NK13 x v^lruauoil€a t tmtjrnuor drrfluaruy{iu6'Lurifia.ratdu"lunr:ttt
AU & X a i u I Z, .- u a, u Aau
?0uFr:{u ,ian1:91:'l0a0uLrfl!9rrourovru:'rnfl ilu?1 Fl?0u1{aflriailyl{ 15 mu tluFluytilytuon55il

9U
clolvl"{tuiuavrnio vionrirrlfi'irvro.r 15 du rflufru6nllalfirrfr'oir ufiorornurnl6rdurofirj:lnflran.i
!, od t - 

t

fi--lurnudrduLorro{lLri uo{oua :fi'a NK13 (NKl3) uavroqnio v'lruauoilfia t tmrJrnunl (pha.
t_

red) (nrnfi 2t)Inuoiuutriosuaqrrnudrdurouurn 150 bp truvfirlur,ioovuaorurnudrSuuorurer

urfr rs oiu uaorurnudrdurofifiyrluurer !25 *av 150 bp drrflurondnrgni
u @ ,i-

tov!1vto.iAflzuasJalufiud-lrailfrufrqornnl:rJa]J:uy'irr uremoua :ri'a Nfia x llruauoil€a t rrrult

ilrnuunr

150 bp

T&

ffitoo op

45

n1flfi zr lvrfiovniarhrina6rSnlvr:Iv{ifiauaqrrondnunianaraund':atri urxoua :ra'a trtt< t3 x
v'lruauorJfia 1 tl?llnurox Inu"L{rnEorurra EST-microsatel.l.ite -lvl:uuoi ga+; NK

13 6o uo{oua:fi'a NKl3, Pha. red 6o y,lruauorJfia t rl?!1nuq{, L-t5 6o qnr.ral

riruru 15 qr-rodrVruoi uav U 6o tOO bp l.adder

tfiotornanrualfild'rfinornnr:zuardril:uv'j1{6flfi (interspecific hybridization) n'.rriu
. !1w, <1 -i u , o i a a

anr.ta}Jvttquoilil L0nlamovuaolanuruvvruon::lLtuu heterozygous nr:ilrtn5o.lylraFtduto
ututuTn:r"ttvrrvratafi (ssR markers) urldn:':oaoun?1il1{Juanr,ral6lfin?r}rrl4tJluailodrlEl
J ua i A - , 4 - 

t 
dcLuo{01nnilailuavu{ljo{1n50{14}J1uo{na1? no uao{anufuvflo{tt6tuFltdutottuu co-dominantt

i a d c \y, 4
t{A1r.l1:0n11[unnlStnattflUFlt0utoLuuu heterozygous uav homozygous lor (q5n:, 2554) wa

Aqv e u
nl:moao{filda onndolfi'u :r uruto{ Yue et o l. (2006) fi nl'ir r,niolr,rlr ahTn:uryt uu ataf
41il1:fl4-qdlrtunAnr{ailto.rndruhia td Dendrobium oonornriuurjuay6'uylotd urno'',ndu'onu!t
<ria'4rdudn'jr anzualfrnvror,riorurirdurriu (sibling) rfiori1tlfinu1n':rl#trYuiiylr{fruEn::r.r!'t

(phylogenetic) u"lvru'itnno-ptoejtundlrdurrYu uao.riv1uiu'irrndo{yrr1ulilTn:uryrrilatafirfluuur
i da Aa

tn5olulrudtdurofrfrnrrillutr1uail"Lun1:6nulrona"nunitolanruail uauu-{rirulfifin!iurJ:lfrurj!ri
e 4 9 I uyil ,cyo
n'ntdonn'una{rulufrhiki'tfrnornnr:l.ra}JoonelnrJ:vrrn: (popul.ation) firlolnr:rJ:vrfiu
(evaluation) lurYumouto{n1:6'flLa'on (setection) kidn6'ru "[unr:n:roaourona-nuniro{anr{a}J
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^ I
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!ftGG
pgF@ruuflrl,r aull ]i411mrt1 x uru0]u11 0u npMU z UGUUGGTu]BuluuFusuttp Flcto]BuluuF 66

5

@m n^UlLl6ut4l1l l-tp@l? 8ruflU^Ultt'g Un@$U11 x st4t4L1 p&[l,@nUILl,,t AUll t'l4llULFLLtt PftFGruUllLJvt
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n1ilou1 iritnruud. 2555. ndratri' rvrnTuTa0uavnr:il:vanpild.rru. T:lfilr{:larimura'usii

qua:rtorfi, q!a:1r01fi. zst u.

n1al{u1 iritnruufi . 2553. oratoroonfrurionr:finilnuavti':ufiinniunvanzualrirlnfirutrianau I ! - - - -' - i
Y .,i
lr1?{. ?. ruurnranirnum: 41(2) firnu :38t-384.

ieultu
n1ruau1 :{5tnluuvr . 2544. 9{afl0{n?1}rrriltuto{illn'rai?ilnuuralnonr:lonuav{eturtolu1

rilsqndrutfiuosoualuanrnr.Jaoordo. n1:ilrutl.lurritrnr:rvrnTuTadnr:rnrgn:ufioduTq

6u iufi 25-31 vrqun ru 2544 nilu[nuq:flrani lyrimur#uoua:rrorfi
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X , a a < u \y o u

l,o.tulnranonr:roirurGuTnroranndrutfiuq.:ouatuanrnr.Jaoe16o nr:il:vrryrrUUti

itr n r : tunTuTa 6 nr : rnun : rfi o 6uToo-u iufr zs -l t fl qun 1 nil 25 44 nuvnun : n r an i
uutivtata-uoua:rtorfi

I
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n:{Lyrfl"r. 432 u.
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nirJ:stvr oi:rLra{, nlryoul irirnruuf, nrnnfi f,lqnr:ai, ::.:ri riuifio, 6:'10fi lrtJ:vtr
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assdJocaoalitr nr: runluIa 6 nr:rnufl : ufi o6uIoou iufi zs-lt Tqun1nil 2544 nuunun:arami
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Establishment of protocorm-like bodies and plant regeneration from leaf explants of Dontrs spp.

n1.uqu1 i'.:Flnruufr ' unc ilrsn-ddr rqfiari '

nrng*"nfanont, 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) Irom in vlfro seedlings of D.

pulcherrima and D. pulcherrima var. buyssoniana were cultured on New Dogashima medium (NDM) with TDZ at

0,0.1,1,3,5 andl0mg/lfor3months. TheresultshowedthatTDZatl-10mg/linducedbasalleafsegmentsof

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 7o/o PLBs and 20-29% shoot. lt can be stated that D. pulcherrima has

a higher potential for multiplication than D. pulcherrima var. buyssoniana. The histological study showed that

somatic embryos originated from the epidermal layers at the base of basal leaf segment. Next, somatic embryos

developed into three forms, that was PLBs, shoot and root.

Keywords : Basal leaf segment, Doritis orchid, Somatic embryo, Thidiazuron

uilnnera
e I !t- I cl -n1fnnurnf,.tfrfi{nryJxaodlfiovrrunqlilrfi}.rfiuro.:61? Thidiazuron (TDZ) firuilryalrionrrr"nrirT:.leTn

--a-.t- t -l .' , q a {} u i "i i } a an0ru [0riuon (protocorm-like bodies, PLBs) clniud']ul'utonn61fl lilnQail15ruallfr0frt:ti1-ltntt'tj']unrtrfrn
rlti'urdrurj nrEilu ua;lnu1rtqT nfi utiouluonrrrrjna a rt*ana.rn fi 1ulfi

nr1afifir ztfinfro ndrulfifiri{un:nfirulfiun.:qun rirr,rurrrrdar"luqnmrurr New Dosashima (ltou) firfiu
a'ttTDZ 6 tvrr"un'r1ilr{rfiu n'a 0, 0.1, 1, 3, 5 rrav10 Nn./a. rfluavflvrcar a rn'ou l.lnnl?rnno{ytil.i1 61? TDZ

yr

nrurfir{u t-'10 }Jn./a. fi"}!"}tn{nilltudru1nu'hnfira1fifiri"r1firfin plas s4 - to % unrrnorflo n T - 2i % *niln
o a u u, o, a d a

u16'tutnutuna'rflturtFr{ornlfirfin PLBs rfifl.r 7 % uavLnnfloqt 20 - Zg y" uanrthirfiu.irnficstfifiri{fl#nanrillu
I - ,ed

n1?ttllJlJ?tt1ilMnnl1nfi'ratfirtn.ior..]a s'rnnltAn:flflr.rnrflinrnflil.ir snrirrfinrornrrr(mur 6o nrarfiortrtTfin
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u6l:$lafifuttadepidermis usrcrulrruh ltrrfinrorlSTafinrrvr"nrurriolu 3 n]rur 6a pLBs son rnyiln
r*s

irrlrfru : nfirgtfiannfiTt.r turCulnulu lrrrfinroll?Io dre Thidiazuronel

n1u1

nfiro1fiaqafiri.r (Doritis spp.) rilunfirfllfrfiqnrdn1 i fincru'[nfiinri'unfiealfiaqnv'lruauo:Jfia
(Phataenopsi" .pp.l rinaqnrutoruurlvirulfi{nlfinfirErlfltuaqefiri.rotJluc{qnv{runuo:JA^ 

-;;;""; 
,*g

uritrnnmufiumsmyn''r?Iqntatt;u'jts{rl6fi1i.run:fiqndlrauo:.16afida 6qnno?ruuailin (Donanopsis spp.)
d s a d V o' c q, ! a t I te 9 t94.r{in.:fisr6ilnfir}arilA.uturduvrr}ir{r1q'irHun;lrid1Jnu nfirulfiaqafirillunrnm;{ueanrdtLrruflsrsuJryrnrt
lvruffSnriuaejrtun$tlnru fio nficfltfifird.r (Doritis pulcherrima) (2n=38) uaynfiQUlfiror.:qLn (Doritis pulcherrima

var. buysson iana) ()n=76) dtq;fitu, nnronlurijn'irnficsbifir4.tLfiaurvirrir 6nlnrn d.id"llfinrrr:lmrlmfi n:r'lufi
t v u e I tf ^ - o

rioufirlufi.tufi* tuuufrufruvrslEr il?rcruItnfiulurlrTrJf.r nfiretfifirt.rfin''rrn?rq.!rlfiu{mrrunrrurrfiodr.:n{r{tr.i
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n1rflEr1afiu{nfirelfrsrn6icu:ro.rhrir1fifiufi1f;fin'nlulnJmuriotr rilAfindil?ya{iln,r1ild1r6slunficalfi

ua1fl1fio mu Epidendrum cv. O'Brienianum, Laetiocattleya cv. Portia 'Mayflower', Vanda hybrid (Vanda TMA x

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

'nrnitrfir(ru nruvrnrnrflrdni ryrirflraiuaLaflrori rr?lir:rl olarlori 341 90
lDepartmentof 

Horticulture,FacultyofAgriculture,UbonRatchathani University,WarinChamrap,UbonRatchathani 34190

53



n[u Lttnlntntu$ul sE ld nEl c,3[4 rr oBBtur4 l.r @Bitt Pttftl Lnmd Mus tn L uft Lunl
'r ftt ' r d'

nrlltnn llas c[Br.ura]suaLu turuulg"[ (q z'0!l) a,I3Jx@lul4Lnrl Lruosruu13ruBLuklF@nrulrnlr llac c[eu]re]suau ruFl

r^fiJ01g1n$1t1]t:U sgtd rugrdlcSnorugrNel]oErnru]4s1u uL31u11 rr@B s8ld @r/ ruru11F[ t stutnlt4r n:uTnLnLb,

rtgrguHslrsLu[BlfllnslugLrrgl (e z'6lr) @!3ruma,lulrLnEJLnru.$3ru]BLnHNsJU[nl]1nlnulrutl3J stLu:eptda
-, ' F Or - O ' o

nipuurnu r{uLuLnrupttuEt sBtsEluLuugLut'u,{t6tugstu (l atqet) Yo 9'82 - 6'Lt Ell'tktud@BLnu,Fustntirl4ll ;" r ^ prrf !
\dt" v'L) B@lruylNBMIrrl sera rnu.FusLnr!, 'u/'un 0! - L nEm[lmLLv zoL s-unlHisunblunplncgursrnlnulncp
o/o t'LZ -L'l ylruurlrlupn&utt,irnlnHBg|luoBrl1u*:ux % 6'19 - e'rs fl sera ,rgipuEuppiBtPurctrru.Fusrnr!,
'u/'un oL - t npmplmrrviotcrp (t 'ou) uLsiull rdE,BsEtd n&l Hl Loupop:eprng Lnru,1rsLr"t$n1tnw,u.ELrstu'u

/'un 0 L - 0 npnplnLr,r/ zcl sLprqEipunbr'ulrrn Erpu:uxhgLryltlnryurulruuponnup BEIB]rsueLruru,gstutrglHrIt ?t

u$usrnrirrlunb,runrylaogu:sliluLtBlBUuunlBLu[ LcrM n@rrl t ruunFl 'u/'uN 0L - 0 nhrtFl$LruqtdruS za] t 4\ 4 E {4tl 4 b I I F t2 - 4

Erdlra y\cN sukrussu&nnunblunH BUuu:ulrlutxm Bcuut srrtl BLun:uxrn nulntunEr.Bu::Lr{'lcLuutu 4u 4 r 44h 4 b | | o I ." f,
$@uut gLuuH

ptuccuu[,rogu

rdt BtulLeoutot4ut pt6tuUstut!t:u1l ontE ourprntol PBtg,trulutt6p.!$ulpubrgunnuu pouglupougn&S[ lseldered 4b h ? ! | t I 
^ .-FF

[u11r?r noeuml 9L-0t rurm:sFrnnxLrru ar.uo]orcru fue1o.t EtHegleroI{d!4t1t1utb$-ukt }setdejed n!BB1on1$I1
Pt^?^Llr^

sLULlt F!.rlLj; z L rurlpulJruldx sgu g lseldered nrup;r1 r.nIL$ Br rur$ruFlls$ irBElunLUl.B 09 ruLmrc[nt[lltru'o

gpne&rmpi lseldered nj, ter "rrio 
rurrmuunrpggcgl,oounqr'uugxpetjoaLpnguLr, r.nlt*; z I Ll,uLEftl:u Lrgra

r v'r arnd nrlrpscypxBuursEsuuonpnn rrulf *pp .t *"frqr*r*;rrffirnnrry{,ltp,'ooir* nu '6,

'01 '09 BU Tt^tr:s g,uereuuollt'on,ngrtgrtttogLu:l5 1yg1) loqocle ;A1nq tuerpal nlpl1t-ttr[tl-3otldLf ]EU; 81 ntn

%09 (Wl) toqocte 6qte - prce srloce - urteuxol rnUnn;uUmuLuplu:UxtpltFet#Lf tumunul 9'0x0'0 rutmfsft
4

n&nglu# lrgltynpnlntPngn^uugg uts r,r@B s6ld np1 nlnupnguth,t?llulattutdgrulrupnuplul3ct!4n91
4 4 hluLbBBrsniunrgttsuuuLuf,BLuLflurd sLU'z bl.l'^tsE

UU3AU11 UA,B

sEtd 14EsrujongrgopruftonrrulBrrl ne,ul t ruu*B*snFlruouruhuNur,tttgrlurlrBlalgryrLonnuflgLuLrr nyFilIc,l;

I Lur,lnFl Jbu^u 0002 $ir11ruul:ull %99-09 jnrpx.lrtr&rrur,u coz+92 gburrubnUruuar.ogrlno$n1$BplsLuLp ng ruil ^l-4.!.f,o^-
Luq z :usttrccur.BurrLrsruug,t (OUC) uDrsa6 pozrr.uopueu Ale1e1duo3 rlrllilouuLtstunmfl$LtgLuBtol'u/'un 0L :u11

4

s '-s 'l 't'0 '0 npm[lmLbu ZorcLupp (ylcN) urnrpay\ eulqseOog mep suDsunronnnun]rt:ullsutLotrJnlrrtl]@Hr

nLUkrLBrr.klrrlla,rnrprn nln,aln,,piuTrn1BruFnupou nrp z nFl|Fnlturuntuttlt ldtrnrpl ruIlornulntplggtlnl

14rrBUl 'n6 z-I rir?1rrr[?1o,E,r]rdtd B6lusugr Luunlnsu ol huupgunbrranplnugu:u'rlr.Lrrt1llatgungtn
^ o Pp I u, r , ,

sgtd rf ulcLu Br4 fr uBLN nr p zol- euBlsdntmltl N Lsu Lsu gcLu' !
euugc:uflrusunt, EE'I

BSnHnL-tl L?1 nd,las L u: u1r s g I d t, u1s t u r.o n u gt u u u U.u u rt un u g : un u nb,

r'unIIBUpu:ux ]ELltXrLBrpueg uBL z r.gugrubuXrlBupu]BtrnlnupruguLbtrMnunFltnruustu:u11 sEtd titupLU@p

uornzerpur cuutonuugugrsuEBBl,ur.uiq'ri:ugpprouur,rsLU uuug*E:rppruruHtrt &FsnuxtlvtlrlBtuu:u11 nBr,r1

ETBBqB$guftlutk,slgrtrtptrfuI*Lut{Etg,culrnpi zcl stlrBt I zor rull dvg 'uraur> 'utteez 'dtz itpl tltlt;lulr1 - 4t 4 L OE D . i 94bP

Br4lnsplr.psrurrgr4trdl1 c-t'z:u11 wN 'vgt 'wtngr nruoggrol$l-Jnrub nBuronoslfiBtgunln$pnEutbgl&rutgltrul S E' i ^4 h' - i b Sf; ^ F ! 4h 4 b { u $E 6 !
{

sru rpru (;gg7)Dueq3 pue uoqC Na,rnrNBr3uLU (6002 "|ele q0nq3) nl_le,rhuo suulrufu]duur.,t*sfl (n@nNtt:ull ' b F -f - 6f
$ulLt) srnror.|'1nlnt]snLl.t0eLu[LLudS (rulruullulrrulauup) ruuoruNnfflLld (guumccurvruupuLu,nt;tirBBirdBun
44obb'o.fl
uuuutrlnl) nlNeLLruulpnn rolngfugtrguumUrtLusutn'ouugu r.Bu1:Lr&16Lr4LB]B6n0u:tt1,tJNG ?tF1 tt^utLldulJltt tlu

tUuflrflBtSUlf[mlBU1:LUltLUffiWlLprtLl,UBtdUNltt BUU1 Lp,L euetuossfinq ')e^ eu-tuteqqnd s1yo1 'sryqeue | 4li n b I 5 D a I FF ^ 
E

NLu:sunu:srumr nrul @Ml NLLnuirunt r:cuuUnul!nnsnsuu
^ 

t G, b F e 4 4h?9



nrrr.Jfu :Jq.:r{u{ndrtrtrirrqafir6.: rfi o rfl ulfirlryri'un wnr.:

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. pulchenima Explants of D. pulchenima var. buyssoniana

55

(mg/l) PLBs Shoot Root PLBs Shoot Root

0

0.1

0

3.6

7.1

0

7.1

7.1

1

3

5

10

0b

7.1 b

53.6 a

67.9 a

60.7 a

64.3 a

3.6

0

10.7

21.4

7.1

7.1

7.1

0

0

0

0

0

0b

0b

17.9 a

21.4 a

28.6 a

17.9 a

14.3 a

3.6 b

0b

0b

0b

0b

Ftest 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, ** = significant at P = 0.01 and n= 7

Figure 1 Development of basal leaf segments of two Doritis, D.pulcherrima (a-d) and D. pulcherrima var.
buyssoniana (e-h), PLBs (a, e), developing shoot from PLBs (b, f), direct shoot (c, g), direct shoot
and root (d), direct root (h)
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Draft
Role of plant growth regulators on fruit set and embryo culture of

interspecifi c Phalae nop sis

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 ; l)
apply in vivo after cross pollination to promote fruit set 2) add in culture medium to
enhance efficiency of embryo rescue. Auxin treatment applied after cross pollination
promoted fruit set of P. buyssoniana and P. Wedding Promenade. In case of P. Wedding
Promenade being female parent, 1000 mg L-t 2,4-D had the highest fruit set (7.3.3Vo) and
enhanced capsule size. While P. buyssonianabeing female parent, 1000 mg L-t NAA had

the highest fruit set (93.3Vo). 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 ug. 1t, 1.5,2 and2.5 months) and culture medium (100 mg L'r 2,4'
D, 50 *g I-'Oliamba, 1 mg L-rKinetin plus 0.1 mg L-INAA and 2 g L-r Peptone) were
conducted in order to enhance efficiency of embryo rescue. The two months old capsule

that cultured in Vacin and Went supplement with I mg L-rKinetin plus 0.1 mg L-INAA
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)

Phalaenopsls 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 85-907o of the potted orchid sales (Nash, 2003) because of their
ease of scheduling to meet specihc 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 mlllion plants valued at €43.7 million wholesale were sold
in 2005 (Frowine, 2008). According to figures from the Taiwan Orchid Growers



n r ril iu :J q,: nu{n de ahia q n riri.: rfi o rfl uhi:J x 6'u n ry n r.:

Association published in the May 2N7, 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 a1.,

1994), wheat-maize (Kaushik et al., 2004; GarciaJlamas et al., 2004), Lilium hybrid (van
Creij et al., 1998), Alstroemeria hybrids (Pulido et al., 1999) and Gossypium hybrids
(Rauf et a1.,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 onfruit set of interspecific cross
Three kinds of auxin were naphthaleneacetic acid (NAA), indoleacetic acid (tAA)

and2,4 dichlorophenoxyacetic acid (2,4-D), at 1000 mg L-r and alcoholTOVo was used as

control. The 30 pl 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 70Vo alcohol after that surface
sterilization was made by direct flame for 30 second. Green capsules were dissected
longitudinally with a sterilized surgical blade. lmmature 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-r 2,4-D every 2 days, were collected at capsule age of I, I.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'r 2,4-D,50 mg L-lDicamba, I mg L-
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rKinetin plus 0.1 mg L-rNAA 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 I month and followed by 37.6 1tmol rr,.-'s-t

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 l7o 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 onfruit 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 lc, ld). At this time, the fail-
pollinated flower showed wilting pedicel and flower dropped finally. The effects of three

iuxins : NAA, IAA and 2,4-D at 1000 mg L-lon fruit set showed in Fig 2. [n case of P.

Wedding Promenade being female parent, 2,4-D had the highest fruit set (73.3Vo). As
NAA, IAA and Alc. (control) presented 66.7Vo,46.77o ard26.lVo, respectively. When P.
buyssonianabeing female parent, NAA had the highest fruit set (93.3Vo). As 2,4-D, IAA
and Alc. presented only 4O.0Vo, l3.3Vo and 13.37o, respectively. The effects of three
auxins on capsule size showed in Table I 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 VIV

medium. After 3 months of culture, 2,4-D treatment on P. Wedding Promenade produced
different development stages of embryo such as brown swollen embryo, white swollen
embryo, green protocorm and plantlet (Fig. 3). But the other treatments (Alc., NAA,
IAA) on P. Wedding Promenade could not induce embryo development (Table 3).
Among auxin treatments on P. buyssoniana, NAA produced different development stages
of embryo such as brown swollen embryo, white swollen embryo and green protocorm,
where as the other treatments did not. To compare the best auxin treatment in two
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Phalaenopsis,2,4-D applied to P. Wedding Promenade showed the best development
stages of embryo with 13 green protocorms (5 capsules) and 15 plantlets (4 capsules). As
NAA applied to P. buyssoniana induced only 25 green protocorms (l 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-l 2,4-D were collected at 1, 1.5,
2 and 2.5 months. The culture medium treatments were 100 mg L-l 2,4-D,50 mg L-l
Dicamba, 1 mg L-l Kinetin plus 0.1 mg L-rNAA,2 gL-'Peptone ind control. The result
found that two months old capsule was suitable time to harvest interspecific Phalaenopsis
capsule. They presented high percent development embryo (lOOVo) 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-l Kinetin plus 0.1 mg L-rNAA was the suitable culture medium for culture
interspecific Phalaenopsrs. The high number of developed embryo was observed in most
capsule age, such as 6l 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.l%o pollen viability and P. buyssoniana had 94.0-98.07o pollen
viability. The pollen of P. buyssoniana had 78.l%o germination when placed in its
stigmatic cavity but the germination was decreased to 47.5Vo 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 61.27o
germination when placed in itself but the germination was only 26.OVo 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. [n case of P. Wedding Promenade being female parent, 2,4-D had the
highest fruit set (73.3Vo). While P. buyssoniana being female parent, NAA had the
highest fruit set (93.3Vo) (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., 2OO9; 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 I 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, l99l; Wedzony and van Lammeren, 1996; Garacfa-Ilamas et a1.,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 a1., 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
WV 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 Phalaenopsls capsule. The reason may be it was the time that female
gametophyte mature and fertilization happening. Zharrg 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. Meanwhlle, 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-r 2,4-D,50 mg L-r Dicamba, I mg L-l Kinetin plus 0.1 mg
L-INAA, 2 gL-t Peptone and control, the VW + I mg L-l Kinetin plus 0.1 mg L-INAA
was the best culture medium for culture interspecific Phalaenopsrs (Table 4). The same
concentration of Kinetin and NAA was used for hybrid orchid Bratonia seed germination
(Popova et al., 2003). Additionally, the combinationof 2.3 7zM kinetin plus 0.5 pM NAA
was good for hybrid Ascocenda'Kangla' seedling growth (Kishor et a1., 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 a1., 2000; Garcfa-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.OVo (Table 5). However, the pollens germinated in lower percentage such as 78.l%o in
P. buyssoniana self pollination and 61.27o in P. Wedding Promenade self pollination. So
this two Phalaenopsis were self fertile. In cross pollination, the ability of pollen
germination decreased, resulting 47 .5Vo in P. buyssoniana and only 26.O%o in P. Wedding
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Promenade. From the result, we concluded that pollen of P. buyssoniana was suitable to
be male parent and P. Wedding Promenade should be female parent in this cross
pollination. As we know P. buyssoniana is wild type (species), it produces normal tetrad
during meiosis so it is high fertility (Sangdaun,2011). But P. Wedding Promenade is
hybrids with chromosome number 2n = 52-55 and has irregular meiotic (unpublished
data) so it is low fertility, which should be mother plant in hybridization process. We are
concluded that two Phalaenopsis cultivars were partially cross compatible.
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Figure 1 Physiological change of P. buyssoniana flower (a and c) and p. wedding
Promenade flower (b and d) after cross pollination.
(a, b) The perianths wilted, stigma enlarged and enclosed the pollinia,2 days
after pollination.
(c, d) The ovary enlarged in diameter and length, 7 days after pollination.
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Figure 2 Percentage of fruit set in P. buyssoniana and P. Wedding Promenade after cross
pollination and applied different auxins for 45 days.
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Figure 3 Development of immature embryo from P. Wedding Promenade capsule that

applied 2,4-D treatment.

(a) white swollen embryo, mostly changed to brown swollen embryo after 2

months of culture
(b) green protocorms
(c) plantlets
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Table 1 Capsule diameter of P. buyssoniana and
pollination and applied different auxins

Female P. buyssoniana
(mm.)Treatments

P. Wedding Promenade after cross
for 45 days.

P. Wedding Average (mm.)

Promenade (mm.

67

Alc.
NAA
IAA
2,4-D

6.2 + O.l
6.5 + 0.2
6.2 + 1.0

6.5 + 0.3

6.9 + 0.9 B
7 .7 + 0.48

8.3 + 0.6 AB
9.5 + 0.4 A

6.1 c
7.0 bc

7.8 ab

8.3 a
Average (mm.) 6.4b 8.4 a

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

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

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

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

Female
Treatments

P. buyssoniana
(cm.)*

2.8 +0.2
3.0 + 0.3

3.2 + 0.2
2.5 + 0.4

P. Wedding Average 1cm.y

Promenade (cm.)*
Alc.
NAA
IAA
2,4-D

3.8 + 1.0

4.5 + 0.6
4.3 + 0.4
5.8 + 0.5

3.4 a
3.6 a
4.0 a

4.5 a
Average (cm.y 2.8b 4.8 a

* Means t 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 signihcantly 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.
nt capsule

Development of immature embryo (no.)

Brown
swollen
embryo

White
swollen
embryo

Green Plantlet
protoco

rm
P.buyssoniana Alc

NAA
IAA
2,4-D

0
76.0 (1)

0
0

0
3.0 (r)

0
0

0
2s.0 (1)

0
0

2

t4
2
6

P.Wedding Alc
Romenade

NAAr00000
rAA70000
2,4-D 11 59.0t145 3.00) t32*,tt3 t5tuts

(, (, (4)

Value in parentheses shows numbers of capsule that present embryo development

0
0
0
0
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Table 4 Effect of capsule age and culture medium on embryo development of
interspecific Phalaenopsis after 3 months in culture.
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Capsule
age

(monthl

No. Percent
No. developing develop- No. developed

Culture medium replication replication ment embryo x

5 62.5 12+13.6
000
000

25

8

8

8

8

8

VW
WV+ 2,4-D
VW + Dicamba
VW+KN+
NAA
WV + Peptone 12.5

l9+9.9
J

2

I
1.5 VW

VW+ 2,4-D
WV + Dicamba
VlV+KN+
NAA
WV + Peaqone

-J
I

6
6
6

6

6

33.3
33.3

0
50

2

2

0

21.5+16.2
1.5i0.7

0

56+55.2
816.7

2VW
WV+ 2,4-D
WV + Dicamba
VW+KN+
NAA
WV + Peptone

8

8

8

8

8

8

0
J

8

4

100

0
37.5
100

50

l2x.lO.4
0

19+3.2

6I.l+82.6
13.8+22.2

2.5 VW
VW+ 2,4-D
VW + Dicamba
VW+KN+
NAA
WV + Peptone

25
0

12.5
t2.5

t2.5

1.51{.7
0
2

1

I
x mean + S.E.

2
0
I

I
I

8

8

8

8

8
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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

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

Female plant Pollinia (male) Pollen viability

(7o)

Pollen
;ermination (%)

P. Wedding
Promenade

P. Wedding
Promenade

95.1+ 1.7 a 61.2 x.9.5b

P. Wedding
Promenade

P. buyssoniana 94.0 + 2.2 a 41.5 + 17.2 c

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

P. buyssoniana P. Wedding
Promenade

73.8 + ll.7 b 26.0 + 8.0 d
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