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Abstract

Research and Development Project of Orchids was conducted on eight genera of orchids:
Dendrobium, Vanda, Paphiopedilum, Habenaria, Cymbidium, Spathoglottis, Bulbophyllum, and
Mokara in terms of plant breeding or production technology during 2016-2021. There were
different progress in breeding programs; almost all were in the process of creating the selection
population or growing the progenies for further selection assessment, as well as the study of
basic information on breeding. The genus of Spathoglottis had success in two outstanding
promising clones. They will be resisted as a recommended variety. The genus of Mokara found
that Moue Thong commercial varieties was suitable for growing in the Upper North Region. For
plant propagation and crops production found, orchid varities/species responded to specific
growing media, hormones and some chemicals for seed sowing, shoots/root multiplication,
and induced some substances. In Den. Friedericksianum and Den. Crumenatum used MS media
added with BA 5 mg/l and NAA 0.5 mg/l for multiply shoot and root respectively. While the
blue LED lighting, VW media added with BA 2 mg/l or PEG 10% was suitable for induce
moscatilin in Dendrobium Kaow 5N varity. To avoid the microbial-:contamination could be use
PPM or sterilization of seed capsule/plant tissue with sodium hypochlorite or alcohol. The
suitable planting materials and management also depended on species of orchids. Peat moss :
small gravel ratio 1:1 and apply 20 : 10 : 25 fertilize (1 ¢/1 1) once a week was suitability for
Habenaria. Small pieces of coconut shell :-manure ratio 2:1 and apply 20 : 10 : 25 fertilize (0.1
¢/1 1) 300 ml/pot once a week was suitability for Spathoglottis. Charcoal covered with
sphagnum moss was suitability for Bulbophy(lum. While the wind tunnel type moisture removal
machine and detecting set had been satisfactorily by testing company. The machine had
capacity 800-1,600 inflorescence/hr.,"which meted 94-96% export standard. Its cost was only
0.23 baht/ inflorescence, reduction of 56%. A prototype of moscatilin testing kit was
developed by MOSH4. and MosH8 DNA aptamers, as well as a method of selection/classification
with SSR molecular markers. The Dendrobium orchid protection found rainfall, relative humidity
and temperature relative to the spread of orchid midge, which had use to develop the three
models for outbreak prediction (accuracy 72.34-82.97 %). The fog sprayer was effectively and
reducing costs more than high-pressure water sprayers. The pesticides should use according to
the label instructions and some pesticides could be mix together. Orchid midge had been
control with thiamethoxam/lambdacyhalothrin 24.7 %EC at the rate of 30 ml or imidacloprid
70% WG + chlorpyrifos 40 %EC rate 5 ¢+40 ml. Thrips had been control with spinetoram 12%
SC rate 10 ml emamectin benzoate 1.92% EC rate 20 ml or fipronil 5% SC rate 30 ml/20 ml
water or mix some pesticides, which remained the chemecal efficiency. The suitability of
insecticide rotation for control thrips was spinetoram 12 % SC 1 time, followed by abamectin
1.8 % EC 3 times and fipronil 5% SC twice.
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Abstract

The Research and Development Project of Dendrobium for Export Phase 2 consists of 4
activities, 13 trials. Details of the research results included: Prolonging the flower bloom by
transfusing the antisense-ACO gene to the rattan orchid, found that the transfused plant had
thicker and harder petals than usual, and detected an inhibition of gene expression. The ACO, the
outstanding early line test of various orchids in agricultural plots, found that it was not acceptable
to farmers for pest management. Relative humidity and temperature It influenced the orchid
lotus outbreak and modeled three forms of outbreaks with a accuracy of 72.34-82.97 percent,
while the use of ready-made mixtures thiamethoxam/lambdacyhalothrin 24.7 %EC at the rate of
30 ml/20 | of water. Imidacloprid mixture 70% WG + chlorpyrifos 40 %EC rate 5g+40ml/water 20l
and imidacloprid mixture 70% WG + cypermethrin 35% EC rate 5¢ +30ml/water 20l Effective in
preventing the removal of orchid lotus 80-98 75-90 and 70-90 9%, respectively. Spraying costs
194.40 118.20 and 114.00 baht/rai, respectively, with at least 2 consecutive sprays every 5 days,
while spraying with a fog machine uses 10-20 times less waterithan spraying with a high-pressure
washer. But getting rid of orchid lotuses is no different statistically. On the condition of the water
used to mix cotton thripe removal agents, pH 4-9 « was found to be salinity at 0.2-3 ¢/L.
Conductivity of salt in water at 250-2,500 Jlmhos/cm and hardness at 75-600 mg/l This does not
result in the removal of different lotuses and affects theservice life of the nozzle. In addition, the
use of anti-thrips cotton spinetoram 12% SC'rate 10 ml emamectin benzoate 1.92% EC rate 20
ml or fipronil 5% SC rate 30 ml/water 20 |. Can be mixed with acetamiprid 20% SP rate 5¢
imidacloprid 10% SL rate 8¢ . pyridaben 13.5% EC rate 20 ml amitraz 20% EC rate 30 ml
carbendazim 50% SC rate 30 ml. Or = mancozeb 80% WP rate 30 ¢/20 ml. water, with no
difference in anti-performance against cotton thrips. Spinetoram is = 23-100% effective at
removing thrips by planting location, while suitable renewable spraying patterns include 12 % SC
spinetoram  spraying; followed by abamectin 1.8 % EC 3 times and fipronil 5% SC twice, which
has a spraying cost of 466 baht/rai for every thrips life cycle for 14 days. On the herb orchid side,
the types of chanthabur and rattan orchids, gathering sites and planting areas had an effect on
growth, type and quantity of important substances, with the cultivation tending to reduce
important substances, while the cultivation of chanthabuh yellow rattan and rattan tamoui
tissue. It was found that using MS solid foods in conjunction with BA was 5 mg/l. The number of
shoots can be increased by 3.4 and 3.6 shoots after cultivation for 60 days, while MS together

with NAA 0.5 mg/l induces as many as 10.4 and 4.5 roots in order after 90 days of cultivation
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Uszwrlvedidnenmlunisudananndeliivniounazdinadufihnisdseantunaialan fnain
vdnogluussmadu olwdn1 5nd waz 3u U 2560 dnnsdseannenndislsiyani 2,228.29 &uum
uananiafinisdseandundaslsl drnvenewus wagduqyanisny szana 500-600 A1uvveed
(nsuAanIng, 2561) uslluszey 10 Vikuandisnsmaivinanas iesminviaeuudaninilunais
uennidiiymiFesauninuesmenndasldl mafnfufemnsgiuguenndioduilnnuazgueundediy
mpsgasliieuddydnvhegnsmansiamsivfiondndulifinUinauazyalunisdienn

fiugndelsanavneitnssdmdunsmilsn 20 Wug 1wu Tauns Beana vaun 15 15U
Louw wazvnsy Wiy whndfvefunisauasesiugiinlmininnit 30 Wussel druvilafinainnis
wawwiuglvaluaviaualiuga aaenauauduNIenITAe Miliinuasnsulnadinedeyauay
uwasiusien masgismndumhsnunaslunsidenlosieyauasiduumaseuSndiugnssud dmsu
Tlun1sUSuUTIUgURNYATNIVTBNFUNBATNTINUE B

antideivaularaudIduesevealinauuardndeniusndislilananinenaonauldeusnyg
WUGAAMTUHEUNTHOINATNT WU DA 427 AN003, BN 064 fn.0684 BNO67 £in.231 wag BNO67AN
167 \Judu wien1sBnegnisuiuvesnennasliananineiduananien1saiedu Antisense ACC (1-
aminocyclopropane-1-carboxylase) oxidase %aﬁﬁmﬁmﬁ%’aLLasﬁﬁumﬁu'ﬁashwiaLﬁawuﬁa{]ﬂf\gﬁ’u
lusunsuanazn1seIsnINa ﬁﬁmgﬁﬂuﬁﬁgmﬁﬁﬁwmmﬁm iy 1 wdelil nogiafiaq LUufu
sudugedimsanudanmsegraduszuuissninmsnanuasnd s iuien dosndutlywndnly
msdseonndnglsivievesusumelne vieuiuyasveswandnlundelsimpulnsiitiyagdusan Wusdu

o ad a o
CLUYUIBTNTTIY
lasimsideuasimundeldanavmeriiamsaszes 2 wuneaey|  NIIAS | auan
nsVAaed 1.1 AnwINsuanioanvadus Antisense ACC (1-aminocyclopropane | il NsReY | -

-1- carboxylase) oxidase lun1sinenensuiuvesmenndeliianamedeana
Aflunsi audidefialsveuuny seminel w.e. 2559-2564

n13nAaed 2.1 naasyiugnalglianannenisiiygauisnentesluwdas | Will | nedeuiug -
NEAINT ALIUNISA LUawAwAINT 2.uATUSH Audidefivaiuriasiny Loz 4 aneu
an e vaIL s8I w.A. 2559-2563

nsneaes 2.2 Wisuieuiugndieldanannenisiyaesasineluudas | CRD  |uBsuilewing | 4
NEAINT ALTUNSN wlaununsns s.uasUsu Audiderivauriasny uay 10 &g
aniAdeivaIl S8t w.a. 2559-2563

mManeaes 2.3 Wisuisuiugnaeldanamienssanersasnyluulas | CRD  |uRsuilewinug | 4
NEAINT ATUNITN Ulasnunsng 2.unsUsu Audidefivaiursasiny way 10 enesy
anITevany sewdnel . 2559-2563

MINARY 3.1 NavesguuiluazATUdLIVSIddeAdemeainns | Wil [Gesiedd -

vhanewestindanls! Contarinia macutlipennis Felt Tundaelsianavnng aviduus way
sudumsit dimideiannmsensnuniiy sewingd we. 2559-2560 WALFULUU
nsnnAes 3.2 UssAvisnmeesanseusadlumsiastuidntandeld! RCB®  |amuifley/en | 4
Contarinia maculipennis Felt Tundaelifanavne dudunsi dwinide /adnsagy

WAILINITDISNVINY S8 N.A. 2559-2561 9 im
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Tnsimsideuasiannndelifanavmeiionmsissesi 2 WHWPARY|  NISIIE | AU
MINeass 3.3 wadan1snuasaeniemunenlunisdestufidada RCB |7 USmnauih il
ndaelsl wflumsit ddndderannsersnuifiy sewined we. 2559-2560 Hazens. +

YALAIDINU
MINAaBe 3.4 ﬁmanmamaqamwﬁwﬁﬁﬁaﬂszﬁm%mwmaqmmLmamazmq RCB | Aunwing | 4
nsldnuweshdeildlunstiesturdamasin (Thips palmi Karny) lu AU + EAL.

naglal Afiuns? @ nMIseaLINISaNSNUNY  SeraIngt WA, 2559-2560

A5NARBY 3.5 USLANTNINVBINT MIEN T2 LA UULAEIMATLUUNEL (Tank RCB anyl. A9A q
mixtures) Tun1sUesiumdamasly (Thripspalmikarny) waskanssnusioans | wag widelyl 3 vila
sl uvesidn dufiunsi dimisewauinisendnadie sewinelwa, | CRD | VP 2TUR

15 2 ¥iin
2560-2562 z -
DT 2 YUA
a ' a g = @ a
N15NAa0e 3.6 Adulufiwuesdansdwuassialuldsotnasly 9] AN UNY -

36
(Thripspalmikarny) — lundleldananine anfiun1si ddnddeimuinis LRAGREC
15NNY TEIU WAl 2561-2562 e

Msneaes 3.7 waguuuunsldansauuadeemsmyuloungunalnnis | RCGB | guuunsld | 3
pangysiiie Jesdumidamnasly Thripspalmikamylundaeliananing dmal. 4 Juuuy
sdunsi ddmideianmsensnuile szrdnel we. 2561-2563 + 2 N3

Wisuiisy

Mneaed 4.1 Anvleuiisunisesgdulanmanensveanaaelivng | RCB | vlinay 59ug| 4
widosdunys wasvmenzuesluudazaeiusidnasoasdday fifiun) s (NAaIUszNg)
audwaluladansaumenaznsioans quiifeiivauduny audifeiiva
gran hazanUudeivaIu sevined wa. 2562-2564
Mnaed 4.2 Anwignsensivananlunsvgiewuynomdesiunys | CRD  |g@nsemns+ 10
uazvmenzeslnsnaedsaiede dudunsi gudmeluladasaume gaﬂf‘}j 8

QErHE

warnsdeans uasAudIduiivaiudunys senined we. 2562-2564

‘wnuuuvduanysal  wwunsvnaeaLUyvAenguleaysal
NAN1SILWATAUITIINE

nsneulasAnuNMSiEnIeanUBE Y Antisense ACC (1-aminocyclopropane-1- carboxylase) oxidase

A A Y ] v & ' a . Y s
\egne1gnisuiuraseentundiliviieiugidvana Inea1ugu antisense-ACO 1gluslnnasuves
nanelyl e Agrobacterium gl mineussyeglunatain pCAMBIAL304 warliduiunueudue
hygromycin (hpt): Tun1saatdenauilasunisaiedu TuAUN1TRTIINITuEnInNTeBu ACO 83D
relative  quantification  Wu31 AuwIziieanlasunIsaedurasaniies 6 way 12 ey den1s
LERIRaNALEY 0.2 Uag 0.5 Wivesnumual diuduiteandan 5-9 ey JANTSHEA%88N 0.1-0.7 61

v a = v a A a 4 v a '
ninfuauAudANsuanteenie 1.1-3.3 laeduiieendanindunenvuiiasilenitsuung laduuas
Uinaasuniu (i 1.1) lnewvaieyiailasunisaiedudenaiaziiongnisngasisveneniagly
YIUNINYUNG Jones and Woodson, 1997; Sugiyama and Satoh, 2015; Kosugi et al.,, 2000)
\es91nins waniwiefiauanas (Kende, 1993) daunisnageuaedudiaundieldananingdanenyn
Uanenies (4 @giu) Yarsaziny (10) Lagmenseanyarsaziny (10) lnenageuluundslgni
UASUTH MMUHURUUANaNY Tl 311U 4 971 wudn ineesnshlgeuiuiugniiluvgnuegaeu lesn
WYAuled anwairaen/FenenlinsnIunINfeINITT0INaIN LazinlIATEUINlUUNEIU @14
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dundsonaiinanmslinovaussanmnadenluuvasignmananauadlsinevaussiets esndnden
Tumeasgueaniewnile uazdnvazaan/denenruaniutiellunaie

sue¥nunity msAnwmnuduiusseninetaduliitindumsszuinvestindglilfeanduius
wuin MaAaduan anuTuduinmg wargamadl Sanuduiusdenisszuiavestandaeliuandnaiy
Tnetadefifanuddy Iud 1. nsiindueeeiios 2-3 Twdunii 2. arududuinsluna 18.00 w.
1NN 60% egetion 2-3 Ju/dUai way 3. gamndl 2427 OC 71 7.00 . eetley 2-3 Sw/dunm
MsadanuUiand 14243 142 uay 2+3 finnmiaugn 83.0 83.0 uay 72.3 muddiu (m15197l 1.1)
saenadosastinvestindnslifagnaldudaiamndumeunieluy 2-4 fu (@unouazas (2504)
winisiwuudaeslunensaldndudemeasuluwdasmdnuazysuusslimunzausoly

dufnuuszaninmvesanseuaslunistestuidatindold Mamunmaaosuvudaly
vemauysni §4 €19 n3audd Useneufuannfen aswaudsagy woe aasway wudl asuay
d15a31 thiamethoxam/ lambdacyhalothrin 24.7 %EC  8m31 30 wa./th 20 & Tusvandamlunis
Hlosiurindn 80-98 % Tuyumswuans 194.4 viw/eds/ls sesawn Ao atsna imidacloprid 70% WG
+ chlorpyrifos 40 %EC §m31 5 n.+40 a4 20 a. Slszansaamluntsdostusidn 75-90 %
3. @1sWau imidacloprid 70% WG + cypermethrin 35% EC 89131 5.1.+30 1a./1n20a. Sluszansam
Tunsdestiumdn 70-90 % Tay SFununiswuas 118.2, 114.0 vw/ass/ls (15eft 1.2) Taedowi
nsnuRnsarfuagnation 2 admn 5 Fu Taelunuauuiviungasls

fumafiansriuaseeiezesiunseniunistiaaiumdnvindalil aununmeaessuuuduly
Uiemauysal 3 4 917 n33ds wud1 maiudeiiseuondng 6-12 a./l3 wasiAosiunssdui
99831 120 uae 160 a./l3 In1sidvhatevestmamiu 5 uag 7 Tu ldunnsaiunisadifisendng 6.0-
9.8 uay 4.2-5.5 Wedwudnudsu feeuninnislinuansegafiteddynisadffidnisians 14.5
uay 12.6 Wedwudauadu (m319711.3) daeanUimnanisldiman 1020 whuazszeznanluns
vy lesnniefesiunuenaiinsarmunivuna s s WivuAEnaENe azeesanTaunInTug
Whvaneles Ieilrsiuseansnmlunistesiundniuas (Manninen et al,, 1996; Matthews, 2000
iLlaz Olivet et al., 2011)

dugunmeginfiddensyansamuasansanuuas 4 sledldlunsdesiuidanasl uazey
NS UYDITIRA WU Qmmwmaaﬁﬂué’mﬁhm 16ud pH 49 aududisesu 0.2-3 n/a. Nsi
Tiitweandoluthiisesu 250-2,500 pmhos/as. warAINLATEAafisEiy 75-600 un/a. lavinlad
UsrAnsnnlunsiidnmasiuansstuniead (sl 1.4) Linsgnudeaenisldnuvesinge way
msnaaeuluanmidameasdlialiuandatuiy wiaunmvesihenanssnusoasiostufdsls
fyunawdla (Pasian, 2004) Usvansnmwesijedldls (FAO, 1994) vionsiadnuiulnvosndelsl (@sunu
, 2557)

vuzfianssuuasuuuBsuazuuunay (Tank mixtures) Tumstlastufdamasln wudh ans
Josfufrdnmaslu spinetoram 12% SC $a371 10 ua. emamectin benzoate 1.92% EC $51 20 wa.
w3e fipronil 5% SC $m31 30 wa./Ah 20 &, awnsaldnauiu acetamiprid  20% SP - §m37 5 .
imidacloprid 10% SL 8731 8 n. pyridaben 13.5% EC 9731 20 ua. amitraz 20% EC 8m31 30 ua.
carbendazim 50% SC 8371 30 ua. ¥i3e mancozeb 80% WP 8ns1 30 n./foti 20 2.
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wanninsldanstlasiumdnmasiy spinetoram 12% SC §as1 10 4. emamectin benzoate
1.92% EC $n31 20 wa. w3 fipronil 5% SC §n51 30 1a./1h 20 &, aanselduauivansosiuidad
acetamiprid 20% SP 8m51 5 n. imidacloprid 10% SL 851 8 n. @159i1ls pyridaben 13.5% EC 8n%1
20 a. amitraz 20% EC 9031 30 wa. wazarsUesnunianlsaie carbendazim 50% SC 80131 30 1a.
w38 mancozeb 80% WP 85130 n/siet 20 a. Tnvanswanldiinsuentusasdufivdediy lned
Uszansamlunmsdestuidamislduansneiu owSouilousswinasiouavansuay Jeimun
fisasnmsmevennaglungald 72 Filusnnndy 75 % wandnemsadnnnnshildansiinneiios 4.8
85 % usnisldarsluanimulamaassiianuuanaisiuniada  legldaiuisaaianisaluualily
Uszansnmlunistesiumdn

gumuduivresaseuuamialudsewmdsl wuin spinetoram  Suszansamlumsinge
waelvl 7 D.NNFUNN LiNES 23 % LazNALlNaN 8. dNUNT U ANe 48-50% wardn LTy 73-100%
(i 1.2) d2ua1s cyantraniliprole wag sulfoxaflor YilwnAslnanynsLnewtoelutag 15-50%
WAy 8-00% AR UANAI9AIN Jacobson and Kennedy (2011) finudnans eyantraniliprole Jaafiu
daunaelwldd uazans sulfoxaflor fszAvsningslunsfdauingadidwsuseans imidacloprid
(Zhu et al,, 2011)

dugUuuumsriuansuuuvyuisuiivszan Mauwunisnnassudtluudenanysal 1 4 16
N35033AUAS197 1.5 wud ms‘w'umit,wumuﬁamwwhmﬁ%?ﬂwuLLasmsWumiLwU%%ém
\NeAINIHS NSl 0.4-0.9 04-0.7 0204 0.7-1.1 02-03 6/ Tenen vdsmswuans 10 20 30 40 ua 50
Sumugsulneaanlng liunnsnatumada wisnimsiomnuanssnnishinuansisis o 2.7-5.1 ¢/
Fononlutnadingn TnsSviuasmuidotiuudl 1-4 wag nuasns Suyu 933 636 624 466 Loz
462 vin/l3 SRS Hua ST arrldud.nswuans spinetoram 12 % SC 1 a%s mudae
abamectin 1.8 % EC 3 ﬂ%ﬂ e fipronil 5% SC 2 ﬂ%ﬂ A0AARBIAUTILIIUTBY Srijuntra et al. (2016)
uAnsMRRestiFuyuNIWLANS 466 Van/liynsouasiinmdsiyl 14 SulndiResennunsng (M 1.5)

mfnymaesyulavesnalgliananinemaesdunys (Dendrobium friedericksianum Rehb. f.)
uazvNERzIeY (D, crumenatumSw.) uazUiinaansdfiiiuslovinmandunssuayulng Taons
sumUsznnsndgliinemaesdunysiagmienzuesInan LI 5 wias (n5503%) udn
thludgnanuaniuiisneg 4 unds 1éun Boslnl (quditoinuasnaiadednl) svan (quiidefivaiu
pra) Junys (AUGITeRvaIuunys) uag Unusiil (@unwnsng) 1ununismaaeswuuduluuden
anysal 1 4 41 wud ndeliusasaiinfisrusn Telnvesansddyunniieiu Tns vemiesdunys
Tiansdnfey Eridictyol Homoeridictyol wag Chrysotoxine d@runinunsusslia1sdiAay Moscatilin
Gigantol Wag Crepidatin kazUunuarsaIAyLAazstaLANAINUAINLAEITIUTIY Lﬁ'aﬁﬁmﬂgmgm
wudn fmsasadulalussavaniufivansietu SuwliuliasddyaraaiionSeuiisuiuiisiusuly
ANNEITNIR Tedenadesu Jan et al(2021) Mnanlifinsnevaussiuanmuindemdunis
novavesiiunauain (gene) Fsluusasivndofivsdafertuiiunanmauwnasiuaziinsnavauesd
WANE9Y

VUiV IBIME B TUNY TUALVIERZAIBY MUHUNMSVIARBILUUENANYTAl $1uu 10 8
(110) Taoadunou léun madnidrlfAadusasnisfiuuiina Tomnsgas MS uag W afuans
AIVANNITLITEAULA BA AUuTu 0 5 10 wag 15 ppm wagn1stniiliiinsinuaznisdneayuia
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Tdo1msudagns MS waz VW $auiuansmiuaun1siasqidula NAA aududu 0 0.5 0.1 wag 1.5
ppmM WU Srnumbeiimsiisuuansnatuneada lngo1msudegns MS 33ufiu BA 5 un./a. a@1u1sn
Fudunumisnmemdostunysuazmnenzuesldfifian 3.4 uay 3.6 mamudFundanzdsmy
60 Ju deARFBATUNUITvEY UIBNN (2558) WU B WNTEAT TN BA 5 un./a. dualunisiAngensiy
Jadbgean 4.75 saaretudin damamziAsu 90 Yu uandeduaududuues BA aedudng
M3iingansINanas sl MS aufu NAA 0.5 un/a. SniiliAasinunniian 104 uay 4.5 570
paddundamziesu 90 Yu mawFeufieussniemsgasdauasigi MS way VW wui ndaeld
vt 2 viin Lﬁ@Lgﬂﬂiuaﬁﬂﬁgmi Ms Aliidin NAA daesumisifniniedeldgeniienmsgns VW
loideauu 90 Su wpnenaanuIBna (2558) waw Uswwssas (2550)

ayUnanIsIdeuazUalauaIuL

lasansideuasimuindleldananinaiiion1sfszesn 2 Usgnousig 4 AanTsy 13 N15MAaed

b4

JuundunsiTedunisusuuseiug aeneiug waznisersnvriigluadeliiananine Tneswide

% 3

sumsUiuUssiuginisanemendy antisense-ACO Lladinengmsuiutesnenndelivineiduana uas
UszaunrudnsaldduiisudinsuansoanvesBudinanduiunde uidssiimaimuiuarldusslond
MnduildFumsaonendufingn variinsmeaeuiugndglivadisgluudanuns Lidufivensu
yoanunIng uazUszautammaeigivladesananmiandondilivnzay drunisoraiinainnis
nsfadeniugluanmuindonunndainaianant Saduivdwmanndnvendaelianad dunis
ssniusndeliviesiunysuasmienzuosainungiat 4 waziugnides doaundundaeld
auulnanuin néeliusazadaliansddyidgviusanulnsunndneiu uasiiuTumansddyuandng
AUAIUTATIINITTIUTIY Lﬁ'aﬁwmﬂqmﬁym WU dnsiaseyiAulanagliansaraguansteiululuue
azanufivgn Tasfuulduliarsdfyanandeifisuivlszansisudu drunsveneiugiens
wnzideaiede nui qmmmsﬁlﬁumimmm13Lﬁag@uimﬁuﬁml,azé’mwms] inafan1siinnle
wazsnveandasliisaosinding1a 01msgns MS Sy BA 5 un./a. wangdmiuifinduiumie
wag MS 33U NAA 0.5 ain./a. wnzdmsudmilviasin

NUIYAIUDIFNVINY WU MSLAAHUAN Qeungil wazATUELTNS TvEnadenisszun
yostndwlsl warasauuurasansszuinld 3 suuuy uasidudesiuuudraedlunaaeuluuias
wamwazUsuUdltmneausioly duauamvenifildnailifnaroussansnmmstastuidadngiis
s NsHua eI omiunuen 1duazdsendausanuinnniinisudae eiesmiuusautihg
ylfununisnananas vziinisldasdestutiatandeliuasmdsl Sedavosans Uuim ns
waNans uazgunuumyuisumsldansimnzauusnsnaiy mstestufdntindelifannsaldansaay
d11593U thiamethoxam/ lambdacyhalothrin 24.7 %EC 8051 30 1a./n 20 8. viseansHay imidacloprid
70% WG + chlorpyrifos 40 %EC 99131 5 n.+40 ua./ff'] 20 a. ¥30a15WaN imidacloprid 70% WG +
cypermethrin 35% EC 731 5 n. +30 a1 20a. ﬁQUﬂﬁﬂ@\‘iﬁuﬁ’ﬁmLW?:EJVLWLLazﬁﬁ]Eﬁ‘UEdJIu“] A3130
14 spinetoram 12% SC 8m31 10 1a. #39 emamectin benzoate 1.92% EC 69151 20 wa. wse fipronil
5% SC §m51 30 WA/ 20 a. mamﬁuawaﬂaﬁuﬁﬁﬂﬁmgﬁ%ﬁm lAuA acetamiprid 20% SP 87131 5 n.
imidacloprid 10% SL 8731 8 n. pyridaben 13.5% EC 9731 20 ua. amitraz 20% EC 87371 30 ua.

carbendazim 50% SC 8751 30 ¥a. %38 mancozeb 80% WP 8751 30 n./fa11 20 a. 1Judu
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uaﬂmﬂﬁgﬂLLUUﬂ’]iWumiwaguﬁ&Juﬁmmzauﬁm%’umsﬂaqﬁuﬁﬁmwgalw leun n1svivans
spinetoram 12 % SC 1 A%e musie abamectin 1.8 % EC 3 %e uas fipronil 5% SC 2 sy uffin
nuielulasainsasUsvauanudiSandiuidin winuidvdnlngdsndudesnisiauiegweiies
sutnsvesnasiTelmnuasnsinlulgeganineng waziinuszlevisialy
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ANFNILASATN

[y

A19199 1.1 anduiudvesladonngg Ndnaiumsszuinvestinalglil uwarAnuwigveILUUT B

UJa3e % R WUUDI80Y  AIULLUEN
1. Mainuegdes 2-3 Tw/dUai 0.597(**) Uade 14243 83.0
2. armBuduivglunan 18.00 w. 1nnndn 60% seetien 23 SwaUami  0.451(+%) HJady 142 83.0
3. gauvindl 24-27 °C 71 7.00 u. aghatios 2-3 Yu/duni 0.605(*%) Uady 243 723

** Correlation is significant at the 0.01 level (2-tailed).

a | Aa a a v o v U v v o w v
199N 1.2 a'ﬁ‘ll']LLlla\‘i‘Vlllﬂiz'ﬁV]ﬁﬂ']‘WsUBQGLUﬂWi{]@QﬂUﬂW‘UWU?ﬂa'ﬂUlllaf]lla']ﬂ‘ULLiﬂ LLagCﬂu‘Vlu

, dn1EnTAll Usgdndam AN

A1ALNA 5 & Mo

1@, n.) /11 20 a. (%) (ww/ase/ls)
1. thiamethoxam/lambdacyhalothrin 24.7 %EC 30 80-98 194.4
2. imidacloprid 70% WG + chlorpyrifos 40 %EC 5+40 75-90 118.2
3. imidacloprid 70% WG + cypermethrin 35% EC 5+30 70-90 114.0

M13199 1.3 naidwhangvesiandeliidlonumeniosiunaenuasiassdnuiuuksiuas tngldusunm
1azans thiamethoxam/lambdacyhalothrin 24.7.% EC 89316114

N335 n31813LA3] madviane (Wesidus)

WiALATON S (a./19) wa./l9) neuld vy 3 7Y wdoiu s T wdaniu 7 Ju
Lﬂ%‘lam’umaﬂ 6 120 21.92 12.47ab1 9.80a 5.52a
Lﬂ%laaw'umaﬂ 8 120 17.05 12.52ab 8.85a 5.17a
Lﬂ%laaw'umaﬂ 10 120 17.67 11.12ab 7.40a 4.95a
Lﬂ%laaw'umaﬂ 12 120 19.10 9.45a 6.65a 4.22a
Foamiuusangs 120 120 19.55 9.77a 7.85a 5.55a
m%fanuLLsaé’uﬁwqq 160 160 18.80 9.50a 5.97a 4.02a
Tainuans - g 21.15 16.15b 14.52b 12.57b
V% 28.70 28.74 29.61 38.77

YV o o P ' 2/ a o e Y o A 9 ' W aad ) A o Ao
Fruufundmivanseiuuas 7 apdsluraduifimumes nesiudloudu lluena1aiumsedansyauau@edy A< 0.05 g3 Duncan

1%

A1919% 1.4 nismgaedinaslwnasnisldaisdesiuminuuasuingig 9 24 Falus Tnenauaeung
AN AR UAElRan TR fURNS

Ao ﬂqwmaqﬁﬂuﬁ e %) spinetoram 129% SC  carbosulfan 20 EC~ benzoate 1.92%EC  fipronil 5% SC

Ardunsa-ang pH 4-9 75.0-82.5 a 65.0-67.5 a 72.5-77.5 a 67.5-72.5 a
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Abstract

Research and development of Vanda for commercial purpose project was carried out
during 2016 - 2020. This project consisted of 3 experiments within 2 activities including
varieties’s improvement of Vanda aimed to use as genetic resources for breeding and gene
transferring to prolong shelf life. Results were as follow : Plant breeding : Evaluation of
potential Vanda hybrids (Vanda coerulea and V. coerulescens) was carried out at Chiangrai
horticulture research center during 2016-2020. There are two objectives of this study firstly, to
select hybrids with good characteristics to substitute the current varieties, secondly, to use as
genetic resources for breeding program. Planting 1,107 of V. coerulea hybrids from 23 crosses,
822 plants survived and 456 plants gave flowers. First flower was observed after 4 years of
planting. Flowering time was during August — February. 17 clones with good characteristics were
selected from 7 crosses according to needed criteria. At the same/time, 1,203 plants of V.
coerulescens’s hybrids from 28 crosses were planted. 794 plants survived and started flowering
after 3 years of planting during February - March. 169 clones from 24 crosses with good
characteristics were selected. Evaluation of potential Vanda hybrids ( V. liouvillei V. brunnea
and V. denisoniana) was carried out at Chiang Mai Royal Agriculture Research Center By
studying in 5 parental of 402 hybrids which obtained .in 2011-2015 and could survived 4
parental of 213 hybrids. The criteria for selection.were round flowers, large flowers, thick petals,
fragrant, inflorescences about 5 to 7 flowers-per branch, easy to bloom and leaves did not fall.
According to the selection criteria, 3 parental of 7 hybrid as follow VL2VL1B4 VL2VL1B8
VL2VL1B10 VL3VL2B6 VL3VL2B7 VL3VLAB9 and VL3VLAS3. All hybrids bloom during February to
April. The second location is Phichit Agricultural Research and Development Center which
assessment of 3 parental of 818 hybrids potential obtained self-pollination and in vitro seeding
in 2011-2015. The result showed that they could survived 3 parental of 310 hybrids and could
not induce inflorescence and bloom because the environment was unsuitable for growth and
flowering. Gene transfer : Transformation of Antisense ACC (1-aminocyclopropane-1-
carboxylase) to Vanda orchids and the effect on inflorescence duration and vase life. The
transformation of plasmid pCAMBIA1304 harvested antisense-ACO into 3 Vanda orchids were
not success. All transformants turned browning and died eventually. This could caused by

sensitivity nature of this plant type as well as improper culturing and transforming techniques.
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Viinauiug EVGIAAGH UAURENUaN  IWIAUTEATIN  IWIAUBENABN  TTUIUAUAALTEN

U 2554 V(C54-02 192 160 84 3
VC54-05 22 14 10 -

VC54-06 32 28 15 -

VC54-11 16 15 13 -

VC54-12 38 32 23 2

VvCs4-14 34 26 24 -

VCh4-17 69 60 40 1

VC54-19 31 26 20 3

U 2555 VC55-01 109 65 20 -
VC55-02 236 168 92 5

VC55-03 60 60 20 -

VC55-04 8 8 -

VC55-08 25 21 5 -

VC55-13 14 12 -

VC55-15 32 18 14 -

VC55-24 27 23 10 -

VC55-25 27 20 16 1

VC55-28 10 9 5 -

VC55-30 30 24 12 -

VC55-31 14 12 7 2

Y2556 VC 56-07 50 50 5 -
VC 56-13 5 5 1 -

VC 56-14 26 26 6 -

U 1,107 822 456 17
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Viinauiug EVGIAAGH UAUReNUaN  IWIAUTEATIN  IWIAUBENABN  ITLIUAUAALTEN
U 2554 VCL54-08 65 a0 40 15
VCL54-09 90 49 49 7
VCL54-10 34 29 29 11
VCL54-14 89 38 38 12
VCL54-17 258 150 150 19
VCL54-18 26 14 14 7
U 2555 VCL 55-03 20 15 15 -
VCL 55-04 23 23 23 1
VCL 55-05 72 a8 48 1
VCL 55-07 20 14 14 1
VCL 55-09 105 50 50 3
VCL 55-11 11 11 11 3
VCL 55-14 19 17 17 1
VCL 55-39 20 16 16 11
VCL 55-41 35 33 33 11
VCL 55-45 48 39 39 19
VCL 55-47 18 11 11 -
U 2556 VCL 56-03 3 3 -
VCL 56-04 2 2 1
VCL 56-05 27 19 19 -
VCL 56-06 2
VCL 56-09 2 1
VCL 56-12 17 13 13 8
VCL 56-13 149 120 120 13
VCL 56-19 10 8 8 4
VCL 56-20 12 11 11
VCL 56-22 20 12 12
VCL 56-23 6 5 5
33U 1,203 794 794 169
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A1597 2.3 LWesEUANSIENTIN kaZTILIUAUTENRNBYDIGNHALLIUMAINUBEAY daulpBunuLay
auUeesyunuety 2 U s 7 U vdseandan

. 8M51N15509I0 (%)

o drudouns X @uuaeng adorun X amdosun  @muesyisnu X anulosyunu
29 100 100 100
27 6 1hou 84.0 88.8 100
37 68.6 72.0 54.7
37 6 Lhiou 62.0 64.0 473
41 61.5 62.4 44.0
47 6 1hou 59.3 55.2 37.0
5% 59.0 55.2 37.0
5% 6 1hou 59.0 55.2 37.0
6 55.8 42.4 32.1
6 U 6 1hou 50.6 31.2 27.2

PUIUAUTOARNY (A1)

RRIT] audoune X @uuaeny audoun X @mdesun - @mlesyisnu X enuosyunu
29 450 125 243
27 6 1hou 340 111 243
37 278 90 133
37 6 Lhiou 251 80 115
4d 249 78 107
47 6 1hou 240 69 90
51 239 69 90
5% 6 1hou 239 69 90
6 226 53 78
6 U 6 1hou 223 40 72
7% 205 39 66

FIUVIIHAUA 310
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M99 2.4 usuvesgarauilianmsnandiuauneluriabeIiu nautuvile Lasnauiiles
U 5 ARAY

Anaud  SWarNay LAXND Ty S vy

v v Ugn soa08 g nane 1én
1 VL2VLT  anudsgnnauan 2 X @udsemauan 1 116 100 13 37 50
2 VL3VLE2  anudsynnauan 3 X @uusennauan 2 101 60 15 11 34
3 VL3VLG  anudsynnauan 3 X @udsennauan 4 95 52 10 20 22
4 VB2VD5  audeouvun 2 X audouniai 5 1 1 1 - -
5 VD4 aulouny 4 (RausLeg) 3 - - - -

334 316 213

asnefl 2.5 anudunulsalushsnd wie ; Wesidud

sWaRkan  Swnudusensy  nguiuIwIaie  Nausuwuiangny  ngusiutuandn \ady

VL2VL1 100 88.2 100 88.9 92.37

VL3VL2 60 75 100 70.1 81.70

VL3VL4 52 100 50 82.8 77.60

VB2VD5 1 100 - - 100.00

A519T 2.6 a7UnNaBviENavYeIENIUHY LY Cefotaxime HBNISLATAUVD A. tumefaciens (pCAMBIAL305)

AN TUTOIENT NAUDIATT Cefotaxime %10 A. tumefacian
Cefotaxime (1n./a.) i 1 it 2 1 3 it 4 F171 5 TR 1Y
0 0 0 0 0 0 0 0 0 0 0
100 5.5 5.5 5 5.6 5.5 5.4 52.5 5.25
200 6.4 5.5 7 6.1 6.8 5.5 5.7 6.6 6 61.6 6.16
300 5.5 6.2 1.3 6.7 7.5 6.4 5.8 5.7 7.8 64.9 6.49
400 7.6 7.8 6.9 5.9 7.4 8.9 4.8 8.7 6.7 127 7.27
500 9.5 9.8 10 7.9 8 8.1 7.4 8 8.9 85.6 8.56




VC 54-02-13

VC 54-12-06 VC 54-12-17

%
2

VC 54-19-01 VC 54-19-09 VC 54-19-15

AN 2.1 é’ﬂwmzmaﬂmaqqﬂmamﬁmaﬁr}humiﬁmﬁaﬂ VC 54-02-01(n) VC 54-02-13(%)
VC 54-02-32 (m) VC 54-12-06 (9) VC 54-12-17 (v) VC 54-17-15 ()
VC 54-19-01 (%) VC 54-19-09 (%) VC 54-19-15 (al)
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VC 55-02-24 VC 55-02-25

LAY
VC 55-02-27 VC55-02-34 VC 55-25-07

VC 55-31-05 VC 55-31-08

awil 2.2 SnwaznenvesiugnaauusiiajeikunsAnden VC 55-02-24 (n) VC 55-02-25 ()
VC 55-02-26 (A) VC 55-02-27 (3) VC 55-02-34 (3) VC 55-25-07 () VC 55-31-05 (%)
VC 55-31-08 (%)



34

VCL 54-08-15 VCL 54-17-09

VCL 55-39-08 VCL-55-41-13 VCL 55-45-36

VCL 56-19- 09 VCL 56-22-12 VCL 56-23-02

AWl 23 fendnuaztenonvesdiugnuaniiyetosiiiunisdaiden VCL 54-08-15 (n)
VCL 54-10-01 (v)VCL 54-17-09 (A) VCL 55-39-08 (1) VCL 55-41-13 (1)
VCL 55-45-36 (2) VCL 56-19- 09 (%) VCL 56-22-12 (%) VCL 56-23-02 (al)
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il 2.6 Anwauzvesgnuaundisliiiusanuuesyuniu 81y 27 (M 3T @) 4T () 5 T ()
6 U (2) uaz 2) 7 U wiveanuan

35



36

NsLUINAuAuTaILINmMaYaEgNNaN NENTWIANE (N) NENTWIANAI (D)
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Ll .

AN 210 gnNaNsuARLEeNINANENT 3 VL3VLABY () VL3VLAS3 () a4 AudIdeinunIviads
Wedlva dwnemans Jmiadiedlny

Control Cefotaxime 200 mg/L

Cefotaxime300 me/L Cefotaxime400 mg/L Cefotaxime500 mg/L

A 211 maiRauTansla (Clear zone) :INNNSENEUEINTLATEYOY A tumefaciens
91nCefotaxime AIULULTUAE
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il 212 dnvaznsesyvedldsianssuvesndieliviuniug JK inzdedusmisui
SnwauzlilosNgI81T (n) Nstasgredlusinnasurainsiuidsinzidesly
21Mshie (v) Msiesereddusinnesundsmsiludidiomnziaedusmsuds 6 Wheu (a)

: LR 2) i lead i
B - /D
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Muil 213 dnwaznisasyvedldsianesuvesndieliviugiug LR unzdedusmswis
MasgyuedusinroTuinguvinegiu (1) nasastuedldsinresuiinengulnddaiu (v)
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AN 2.16  NISERBNLAD A. tumefaciensiiEu ACC oxidase 1alailiie A. tumefaciens
dABue(n) Wela A. tumefaciens Tuewnsiwan LB+ kanamycin 50 1n./a.()

357 e
Al 2.18  nareldwusviesasy
hygromycin 20 un./a. s¥8g 1 dUansi

filasunsanegu Tuems NDM Minasuftue

A 219 nanelduiudndesgsuilasunisanegu Tuemns NDM Miinansufdaue
hygromycin 20 un./a. s¥8g 1 dUansi
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Research and Development Project of Paphiopedilum for Export Phase 2
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Tuggnnanndelifanasesviiud uazmafinussavsnmnsveneiugadaelsianaseaviutd fudunis
seingtl 2558-2564 i1 MsUFuUssuS seainusBumuwiane s nnafinaudrudulunguieaiusy
\naweinsUsyidiudIuu 10 A Ae CR 01 A13-6, CR 02 A95-1, CRI02 A95-12, CR 03 A51-1, CR 03 A51-30,
CR 04 A79-15, CR 07 A10-2, CR 07 A10-5, CR 07 A10-9,.CR 09 A108-1 uaglduaiiug Awmngaslumsains
néelifgnranifidnenmilumndsidunsdn fie CR 02:64, CR 02-29, CR 02-21, CR 0249, CR 03-16, CR 03-13,
CR 04-80, CR 04-7, CR 07-25, CR 07-17, CR 08-5 Uaw-CR 08-17 n1siUSeuiiisunugannanuazAniiannausi
saawiuSees THduikunsUsTudnyaasnaeiidmun 1nndt 30 Weosidud 1éuA PBH-07
PBH-09 PBH-12 PBH-13 PBH-19 wag PBH-31 Auriewinnngransionan fuuiliiuaslagniifidnuasd i
AnenmlunisliilugruiugnssdlunasySudseiugsnnau 10 du ldun PBS-06 PBS-07 PBS-10 PBS-11 PBS-
13 PBS-14 PBS-16 PBS-19 PBS-24 liaz PES-26 Mswmungnuausasinunimaensyd wmdemds v1n
anauazvaeasIu Iaiugnraniiuiu 3 arodu e dosnsyd KB.65xKB.24 (N10) wApsUsn3u
K.039xK.056 (Q59) ¥13a0axinaesusIIu AsB,-11xK.056 (U08) msﬁ’mLﬁanﬁusﬁauﬁmﬁmﬁaanszﬁ
wiRaanss vagauasmEsUIu Aldarnniswizmdn 16 5 du fio B0 B19 B57 FO6 wag LBI6 M3
iudnwiazesusyvesndiglisaaiunidunuwiaruiiensuiulseius iiuinvazesasymdsmen
U 1-3 Ju figaungdl -4 uaz 0 ssmwaldea WU 6 Weu wumilTinvesazoausey 61.8-68.7 Weosldud
szazAivInssud M UMsKaNEsTaaTinuI saai I Bunuwiann fo wasinasluiuil 3 ndnen
U1 9296381 8.00-12.00 WIRAN1 AnEln 100 Wosidus 15U naves GA wazmsianisaninlsasauly
nmsseudusasuiTiiensmzidesiode fuildedulsuiewnzduni iven GA 500 ppm
wazlsaSaunanafinivien GA 400 ppm ﬁwuaué’uﬁﬁﬁa%mﬂﬁqm A8 65.0 Wosldun

Y aentuddeiivanu (Horticultural Research Institute)

¥ Auiidefivaindesse (Chiangrai Horticultural Research Center)
¥ audidefivaiunte (Chiangrai Horticultural Research Center)

" audideinumsuanadedml (Chiang Mai Royal Agricultural Research Center)
o aLLazﬁwmﬂﬁmwmm@yﬂuﬁ (Kanchanaburi Agricultural Research and Development Center)
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Abstract

Research and Development Project of Paphiopedilum for Export Phase 2 consists of 2 activities:
Development of hybrids and enhancement of Paphiopedilum’s propagation, between 2016 and 2020. It
was found that breeding in Paphiopedilum grarixianum (Mast.) Guillaum), ten hybrids of P.
grarixianum from interclonal breeding program were selected according to selection criteria.
They were CR 01 A13-6, CR 02 A95-1, CR 02 A95-12, CR 03 A51-1, CR 03 A51-30, CR 04 A79-15,
CR 07 A10-2, CR 07 A10-5, CR 07 A10-9, CR 09 A108-1 and twelve hybrids including CR 02-64,
CR 02-29, CR 02-21, CR 02-49, CR 03-16, CR 03-13, CR 04-80, CR 04. -7, CR 07-25, CR 07-17, CR 08-5
and CR 08-17 were found to be suitable as mother plants to produce hybrids commercially.
Comparison of Phaphiopedilum bellatulum’s hybrids and selection of parents, More than 30
percent of the plants that have passed the trait assessment according to the specified criteria: PBH-07
PBH-09 PHB-12 PBH-13 PBH-19 PBH-31. Parents of selected hybrids such as PBS-06 PBS-07 PBS-10 PBS-
11 PBS-13 PBS-14 PBS-16 PBS-19 PBS-24 and PBS-26 were found to give hybrids with good characteristics
and can be used as genetic resources for breeding. Development. of lady's slipper (Paphiopedilum
sp.) there are 3 types of hybrid plants which are N10 (Lueang-krabi (KB:65)xLueang-krabi (KB.24)), Q59
(Lueang-prajeen (K.0.39)xLueang-prajeen (K.056)) and U08 (Khao-Satun (A3B2-11)xLueang-prajeen (K.056)).
Selection of lady's slipper (Paphiopedilum sp.) from seed propagation had 5 plants which are B06
B19 B57 F06 and LBIl6. Pollen preservation of lady’s slipper orchid (Paphiopedilum gratrixianum
(Mast.) Guillaumin) for breeding, after flowering 1 - 3 days at -4, 0 and 25 degrees Celsius and storage
for 6 months, the pollen viability was 61.8 — 68.7 percent. And Appropriate period for pollination of
lady's slipper orchid (Paphiopedilum gratrixianum (Mast.) Guillaumin), It was found that pollination
after blooming on the first day.to the third day at 8:00 am to 12:00 pm can be poded approximate
62.50 - 100 percent. For effects of GA and greenhouse condition management in the preparation
of lady's slipper plants for tissue culture, Plants were grown in normal greenhouse at a
concentration of 500 milligrams per liter gibberellic acid and in plastic houses at a
concentration of gibberellic acid of 400 milligrams per liter showed the highest number of

plants with longitudinal characteristics, at 65.0 percent.
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nagliianaseavituni (Paphiopedilum) Wundeldilasuanuieuuaziuuiliduninudeanisi
Winnndululanisenaimnssuldaenldusedu esndanuvainraievesgusne vun uagddu
(Cribb, 1998; Hong uagAelg, 2008; Huang wagAtdg, 2001; Ng uag Saleh, 2011) S84 VINUITOUNUUN
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Tu (EungnumansaunInszuEasin, 2543; gls, 2553)
an1tuideiivarunasAudiTaesednglasinidenasimuiugndieliisetinuns wiewmunly
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. e Swaudu Susududl Snawduil dufikiunis
&l SagnHE GIGH A S nioy RN Usziliu(%)
A e Uszidlu Uszifiu
T1 CR 01 A39 CR 01-4 x CR 01-35 2 2-3 5 - B
CR 01 A13, CR01-64 x CR01-29 21 1-7 51 3 33.33
CR 01 A113
CR 01 AT1 CR 01-4 x CR01-6 1 1 1 - -
CR 01 B41 CR 01-29 ® 1 1 1 - -
CR 01 B58 CR 01-4 x CR 01-29 2 1-2 3 2 -
T2 CR 02 A85 CR 02-48 x CR 02-21 1 1 1 - -
CR 02 A117 CR 02-49 x CR 02-21 2 2-4 6 - -
CR 02 A122 CR02-49 x CR02-64 1 4 4 - -
CR 02 A104, CR 02—64® 5 1-2 6 - -
CR 02 B43
CR 02 B42 CR02-64 xCR02-49 4 1 q - -
CR 02 B48 CR 02-74 @ 1 1 1 - -
CR 02 A95 CR 02-21 x CR 02-49 12 1-7 38 8 25
T3 CR 03 A31, CR03-16 x CR03-13 33 1-5 63 10 10
CR 03 A51
CR 03 A75, CR03-55xCR03-13 6 1-5 13 1 -
CR 03 B53
CR 03 A83 CR03-92xCR0332 3 1-2 5 - -
CR 03 B51 CR03-13x CR03-92 1 2 2 - -
CR 03 B54 CR03-55xCR03-92 .1 1 1 - -
CRO3A5 (R 0316 Ty i 3 1-3 6 - -
CR 03 A120 CR 03-55 @' 7 1-7 19 3 -
T4 CR 04 A15 CR 04-61 x CR 04-7 3 1 3 - -
CR 04 A34 CR 04-10 x CR 04-61 2 4-6 10 - -
CR 04 A77, CR 04-80 x CR 04-7 11 1 11 1 100
CR 04 A79
CR 04 A80 CR 04-80 x CR04-10 1 5 5 - -
CR 04 A5 CR 04-7 @ 2 1 2 - -
CR 04 A43, CR 04-10 @ 3 1-3 5 1 -
CR 04 Ad6
CR 04 B3 CR 04-61 x CR 04-10 1 2 - -
T5 CR 05 A19 CR 05-34 x CR 05-16 1-7 19 - -
CR 05 A38, CR 05-1 x CR 05-16 1-2 9 - -
CR 05 A39
CR 05 A68 CR 05-24 x CR 05-1 1-5 11 3 -
CRO5 A4 CR 05-24 @ 1-2 6 - -
CRO5A23  CRO5.16 & 1 3 3 3 -
CR 05 A74 CR 05-58 @ 1 2 2 - -
T6 CR 06 A37 CR 06-7 x CR 06-24 16 1-5 37 - -
CR 06 B25 CR 06-32 x CR 06-7 3 1-2 4 - -
T7 CR 07 A10 CRO7-25x CRO7-17 23 1-5 56 6 50
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CR 07 B34 CR 07-11 x CR 07-25 7 1-3 14 -
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CR 07 A118 CR 07-12 @ 1 1 1 -
T8 Lifidugnway : een
pontiosuavkalifia
T9 CR 09 A108 CR 08-5 x CR 08-17 29 1-5 74 1 100
CRO9AI24  CRos.5 & a 27 16 -
na
T2xT5 CR 02 CR 05 CR02-64 x CR 05-16 13 1-5 19 1 100
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(918) (271)
KB.65xKB.24 N10 19X300 03X165 49X69 31X48 31X51 1147 1.1X48 18X21X20 03X09 07xa8 09x33 8
K.039xK.056 Q9 2785 0327 6265 3029 15419 20441 2542 1421x1.1 0609 00431 06x13 4
AB-11XK056 U8 2025 02d5 6348 2825 1922 2126 2035 1418409 0909 0337 0508 3
a Y] ¢ Y ) aa oA
A1919N 3.4 aﬂwmzmqwqﬂwmamsﬂaawuqiaamwmiwmumsﬂmaaﬂ
- nav nau - .
Y ¢ o ” YUIN - nay o . . . o nav MU
ug U Tu nunan NAYUU , U9 U9 nszln Tavi Sela P
fndN a4 o [BEN gan
(918) (v31)
B06 1.9x28.0 0.4x21.5 4.4x8.0 3.3x4.7 3.2x4.5 1.3x4.5 1.2x4.6 1.5x1.9x1.5 0.7x0.8 0.6x4.0 0.6x5.2 11
KB.9 B19 1.9x20.5 0.3x20.8 4.9x7.3 3.0x3.9 2.5x4.4 1.1x4.2 1.0x4.2 1.6x2.4x1.5 0.9x1.3 0.5x4.6 0.9x3.5 10
B57 1.1x30.1 0.4x26.1 5.3x8.6 3.2x4.5 2.9x4.7 0.9x5.1 1.2x4.9 1.5x2.4x1.6 0.9x1.5 0.7x4.6 1.5x4.9 12
LBIl 6 K03 1.6x16.0 0.2x10.0 4.9x5.2 3.1x3.4 2.8x3.9 1.4x3.7 1.4x3.8 1.5x2:Ax1.7 0.6x0.5 0.9x3.5 1.6x3.2 11
KB 62 FO6 1.3x19.5 0.4x17.6 3.8x6.7 2.2x4.3 2.6x4.3 0.9x4.2 0.8x4.2 1.3x1.6x1.4 1.1x0.9 0.5x4.4 0.8x4.0 9

A159% 3.5 WesWudenuiiTinvesaresusyndiglisesinusdumiuian Jufuazesusyndiglll

wdmenuIu 1-3 1w iusnwuiu 1- 7 Ju eamigd 6.0 waz 25 ssrnwaded

AzPBILIY RYRA Fuuduiiuinw
Suiinenuiu 1 2 3 4 5 6 7
4-°C 81.3 78.4 82.0 87.3 80.7 79.8 85.6
1 0°C 80.1 83.3 7.6 82.4 88.2 84.4 81.4
25 °C 85.7 81.3 82.7 84.8 80.3 79.1 80.8
4°C 87.4 823 80.5 85.1 84.1 82.4 81.8
2 0°C 84.9 82.1 85.7 81.5 90.4 83.7 81.9
25 °C 86.8 84.2 81.1 79.4 83.5 88.6 85.3
4°C 81.9 80.4 83.9 87.3 86.4 81.8 82.9
3 0°C 87.2 93.0 85.7 86.1 81.7 82.3 84.2
25 2C 84.9 87.5 80.4 80.6 80.0 81.7 88.6
M5l 3.6 WosliudeuiTinvesazeeusyndelisearnuidunuwian dufuazesasyndielsl
v§anenud 13 Su 1AUSnwILL 1- 6 ey figuvigll -4 0 uay 25 earwaldea lng
mMafusnwfigamadl 25 esmwaldeaiulsuudios 1 e
avopusyiuil | qamad Snueuiiiuinm
ONUIY 1 2 3 4 5 6
4°C 80.6 78.2 79.7 714 66.5 63.6
1 0°C 81.7 77 75 73 72.1 64
25 °C 79.2
4-°C 82.4 80.5 783 74.8 68.3 61.8
2 0°C 83.5 78.4 75.4 74.2 70 63
25 °C 82.3
4-°C 83.9 84.9 80.2 737 65.2 62.1
3 0°C 84.6 80.1 72 75 74 68.7
25 °C 81.8
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A151991 3.7 Wesidudnisnanfnvesnenndlslisorinunsdunuuiaiilugia1as.00-12.00 u.
MAINABN U 0-2 T au AudIdeinunsviaradesivl (Yui)

" 4 . LAHALLNET
TUNHELVRIABNUTY
8.00-9.00 9.30-10.30 11.00-12.00
1 75 92.86 75.00
2 100 62.50 88.89
3 100 100 100

M1319% 3.8 Toyagaleuinglurivinmmeass Weugaiau 2561-duau U 2562 a AudITeinuns
waadealui (Yuan9)

“ RRIVE onmyiiady Usnanieh A (%)
e a9gn ﬁwqm GG &?ﬂqm (a121.)
fAAY 275 12.6 23.6 15.0 318.3 87.8
WEAINEU 255 10.0 23.1 145 52.8 86.1
SuAy 24.2 9.3 22.1 13.1 25.6 86.1
uNINAY 239 8.0 222 10.8 52.7 89.8
NUANUS 27.1 11.0 24.8 15.0 0 72.4
EQVRICH 30.3 15.1 25.7 16.6 0 72.9

a ¢ & & % aa X P | a 'y} v v
A1919% 3.9 LWl TUANITIOANN889TaWINUNI T A luls IS o UAAINESY NTEAUAMULTNTUVDS
NSAAVLUDLTAAN NaINaN2 U1 ey

AULTUTUVD GA 1595 0uriinenge Anade
(un./a) Uni NAERN 14
0 (Control) 50.0 a 125b 450 a 35.8 ab
100 11.1.ab 68.8 a 350 a 38.3a
200 13.4.ab 43.4 ab 5.6 a 20.8 ab
300 12.5 ab 172 b 16.7 a 15.4 ab
400 30.0 ab 125b 11.8 a 18.1 ab
500 50Db 5.6Db 26.8 a 125 b
ALade 20.3 a 26.63 2347 a
F-test AT UTD GA ns
T5a50u ns
AULTNTUTOL GA x 153150U ns
C.V. 79.7
MINYWR NS lifianuunnenaiunieada

Y a o ea v o A 9 ' o aad o A4 o aa
AndglunaduLNauAIgsnIwlauiy luuansnsiunEdfnssAuAIITa Y 95% tne3s DMRT
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Tasen1sideuaswaunalelddnanindue

Research and Development Project for Potential Orchid Species

° o 1/ a 2/ o o & 1 3/ Yo o ¢ 3/ v ¢ & o ¢l/
271UY BIINAIIBY USUR mwn AYINA Utneyag q{]u 1319]9]‘\]‘14%'5 NIBUUA LLUIVUD
A a 5/ 6/ ” 7/
HEUNIT HAIUN dUN E!J’]TV\ITW&I Y3784 W‘L!S(‘V‘li]ﬂﬁ
. v . 2 3/ . 3
Amnuai Adthalungrong = Manit Saruna = Watcharaphon Bumphenyoo = Supan Maidatchan

Phornanan Khaengkhan4/ Montira Putiworanart ~ Watsana Supapromé/ Yanyong Punpreuk v

AEAgy 1 MsUTuUTaiugi, n1sAniden, ndlgliianadudng, ndreldanaaulvnasaia
nanelianadalanasne, ndaeldanaionansi, naelianadudidey
Keywords : plant breeding, selection, Habenaria rhodocheila Hance, Spathoglottis,

Bulbophyllum \obbii, Mokara Species, Cymbidiun
UNANED

Tassmsideuasimundeldidnonmdug Jsenoude-ndelifomn 5 ana Wud Susfans
aUnlnnaeaiia dlanasnn doaans wazdudifey andunssewint 2558-2563 laslunaqeldana
futiens nuth FaiugEusenidoldsud Al rundinglunguis Suweenenvdagn Ussanm 120 Su
LarAoNUILVaRINWIstonen 30 Ju dadunenauyselnd naneenuIl 2 W wud1 Jaueen
a3an 58.5 Wesidud dumsnaunasaisuaeslifin 2 dnsete Feazluannunnie 2,800 wian/in
manantaluanaduiaing wuih Ausinsday (Habenaria rhodocheila) THi8uuslluntsuassiugléd
wazfinsaasznnsdmiunsdndonangnausneg  anunds sunsdfugelasliley wui
sedupudutuvesansazanslpaddu. warszeznaiidnulineliianisiudsunUamesdnuasse
dunmadnduliinszamslinssnmun 4 1 Teléaqugn fvueaaintuseaunausnfu+Jonon
§am 1:1:1:1 WeithszegiinmliAuRswiudideduuiain swfunmsisliluiisy 2-8 Fu wansing
puauni) niuussTluglunananuanfulifonmgil 15 esmuwaida Fsmusofuinui
fusléunu 8 Wiou dawmnmzaidaluanimlasnidie nud nsudilndsasazaesludeslaluanols
(NaClO2) manandaidu 10% wag 5% Anudnduay 10 uiil wdnhwdalliwiguuemsudaans % VW
G150 wa/a. ddusoufifiviinauazaunwifian dunafsiiasugeliiludsmue g
W dsthadadusfe 100 n$u/des Twausenlvliinds 802 von ndaeldanasulnnaosdia
N1SNAARUNUT WU Spa-Hy-02-13 Spa-Hy-03-50 Spa-Hy-06-24 Spa-Hy-13-09  Spa-Hy-17-21
Spa-Hy-18-24  waz Spa-Hy-23-01 Lﬂuﬁaau%’wméﬁim Feagldavaifuiuduuzieioly fins
wausuasAndoniidnlmidnny 30 war 14 guan euddu dunswanlinszans 13an
mutgnindudenen 8ns1 2 :1 diu uaglideiningns 20 : 10 : 25 8m31 100 ppm Ysuas 300 wa.
1 adwiofansi  néaelfianadslanaenan  nduaoudle  (obbii complex) mswawtiumia
(5 wiin) Haudnsaunndneiu williitesgnuay asleaaenn (Bulb. Siamenese) x Adlaaeuusndu
(Bulb. orectopetalum) flanunsnsenUgnuazUiuinasydulalsuiunats Janfivmnzaudmiuign
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loiuA duynihdeauniatinea ewnsges Orchid seed sowing medium (P723) wanzdmsumsinnziudn
finssenuasitauvosiuseuian 43.63 Weddud dumamzdsaiede Tlensnidemiosouls
aenniuluoanuagsialusensoulidu urluweanesed 95 Weddud uw 5 uni Sraindusasurde
asavaelofenlaluaaelsn Audndy 10% w20 Wil nswdildiwisuuemns P668 LAY
thaugnim 150 wa/a. szdunivna 1 Wesidus ndaelsianafioansn maveaouiius wuih feaesmumos
Trdnnutensniniign 119 e daanmuenenldmunsgm wazergmstnuauusniign 28.75 u
ndwllianadulifey  dnautuvlauavdwans visetwiug ldgnwauannndy 100 eway el
vnagnanElvinen FBmnzaslunsmziwdanzisngsouluanmauau 1omnsuds BRT Hy PPM
(asmuANgALYEE) §n31 0.6-1.2 Wosidud Tnslsifesileinie wnswdalaslsowdnaduvuomsudy
yen PPM uufiwiidiuau 8 vea fnsiaumesufeiuazfnmstudoution mamnedeaiodeld
FJudrundsveaiogouiinisdssunemsdnasst VW s Kinetin 0.5 130 1.0 ta./a. $affU NAA

1.0 wa/a. \Wunan 5-7 Wou amnsaadyuazimuniingeauazsinlan deem 1.00 goa 2.00-3.50 Tu

anUuiduiivau (Horticultural Research Institute)

Quéié’aLLa:W@ummimwmumwuu (Nakornpanom Agricultural Research and Development Center)

@ué%ﬁaﬁmmuﬁmsw (Chiangrai Horticultural Research Center)

AugIdevaiuae (Loei Horticultural Research Center)

Qu?ﬁﬁ'&lLLawTGummnﬂHmLLWﬁ (Phare Agricultural Research and Development Center)
Audidouazinmnnisinuasfidng (Phichit Agricultural Research and Development Center)

v @us‘hwﬂiuiagmiaummLLazms?aaﬁ (Information and Communication Technology Center)
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Abstract

Other potential orchid research and development projects consist of 5 genera of
orchids, namely dragon tongue, spatoglostis, lion's eye, mocca, and cymbidium. Conducted
during 2015-2020, in the orchid genus Linguang, it was found that tubers began to germinate
when receiving water/rain after dormant in the dry season. Start stabbing inflorescences about
120 days after planting and blooming after 30 days after stabbing inflorescences are classified as
perfect flowers. After 2 days of flowering, the maximum germination was 58.5 percent, and
pollination should be 2 pods per bunch, which yielded 2,800 seeds/pod. In crossbreeding in the
genus Dragon tongue, it was found that the pink dragon tongue (Habenaria rhodocheila) was
used as a mother for mating. and populations were created for selection from various hybrids. a
certain amount Regarding the addition of chromosome sets, it was found that the concentration
of the colchicine solution and the study period did not cause any changes in.the characteristics.
As for the production of a potted plant, it is best to use a 4-inch pot using planting material.
Peat moss:Spectum moss:Black husk:Soil + manure ratio 1:1:1:1<When entering the dormancy
period, harvest the tubers when the plant is completely dry. Together with drying in the shade
for 2-8 days (different from bulb size), then packed ina plastic zipper bag and stored at 15 ° C,
which can keep the bulbs for 8 months. Aseptic, it was found that the pods were soaked with
10% and 5% sodium hypochlorite (NaClO2) solutions at 10 min each concentration, and then
the seeds were planted on solid medium %% VW, adding 150 mU/l of water. The best quality and
quantity sapling For increasing the number of young sprouts to be fed on VW medium, 100
g/liter of potato extract was added to yield up to 8.02 new shoots. Breed testing found that
Spa-Hy-02-13 Spa-Hy-03-50 Spa-Hy-06-24 Spa-Hy-13-09 Spa-Hy-17-21 Spa-Hy-18-24 and Spa-Hy-
23-01 are accepted by consumers. which will be proposed as the next recommended breed.
The new breeding and selection were 30 and 14 cross pairs, respectively. For the production of
potted plants, materials were used. Shredded coconut husks: manure at the rate of 2 :1 parts
and granulated fertilizer at the rate of 20 : 10 : 25 at the rate of 100 ppm, the amount of 300
ml 1 time per week. Orchid genus Lion rolls its eyes, lobbii complex, crossbreeding. (5 types)
have different achievements. But there are only hybrids, Siamese lions (Bulb. Siamenese) x
Siamese lions. (Bulb. orectopetalum) that can grow and grow moderately. The ideal material for
planting is sphagnum moss charcoal. Orchid seed sowing medium (P723) is suitable for seeding.
The best germination and development of seedlings was 43.63 percent. To bleach and disinfect
young shoots, peel off the leaf sheaths and shorten the young shoots. Soak in 95 percent
alcohol for 5 minutes, rinse with distilled water and soak with 10% sodium hypochlorite
solution for 20 minutes before inoculation on P668 medium. Coconut water 150 ml/l at 1%
sugar level Breed testing found that Moccarat Golden Pig Give the maximum number of
inflorescences, 119 bouquets, the quality of the flowers is standard. and the longest planting

period was 28.75 days. Cymbidium orchids There are cross-species and cross-genus. or cross
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breed more than 100 hybrids with some hybrids begin to flower. Appropriate method for
germination under controlled conditions is to use BRT solid medium with 0.6-1.2 percent PPM
(microbial control agent) without autoclaving. Seeds were planted by sprinkling seeds onto food
and applying 8 drops of PPM on the surface. Good seed development and low contamination
were observed. Tissue culture using lateral bud segments of young shoots cultured on
synthetic medium VW added 0.5 or 1.0 mU/L Kinetin plus 1.0 ml/l NAA for 5-7 months. and good
roots with 1.00 shoots 2.00-3.50 leaves.
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ANTUNST @aNUWITENVEIUY SEWINGU WA, 2559-2561

n1sneass 1.3 mmaaeuiuiaulnsyail 1 aullunsn qudideuas | RCB 10 (Wug) 3

]

WAL EATUATNUL 529190 W.A. 2559-2561

nsnAaes 1.4 nskaukazAndeniuiannanaudensyad 2 anliun1si | Anden | wawiuguuu | -
AUGITBULALTAUIN TNYATUATINUN SEWI19U A, 2559-2563 dulsedd | wuiuvue




Tasamsideuasiannndaelidnenindus wiuveaes| NI | uen
nsnaaes 1.6 Anvinianandiueialundielianadudans dufdunisit | daden | laifwiue -
AUGIBULELTAUIN TINYATUATINUL SEWI19U WA, 2562-2563 Aulseld | weurawiug
nsnaaed 1.7 Anwinisiiinyslasluleuvesndagldauinsdelaad@u | Factorial | 10 @asxvay | 3
fudiumsi audideuaziannmainunsfians sewined we. 2559-2561 in CRD
manaaes 1.8 msdamsudnndelifauinsitedulinssanuasndaiaiug | Factorial | 10 aadergnx | 3
fudunsil guiideuasiannainunsuaswuy sewined we. 2559-2563 in RCB )
nsnaaes 1.9 n1snyiniswdnndaelivssduaudensuenng dudunisit | RCB' 9 (amL) -
AUGIFBULELTAUINTNYATUATINUY S8WI19U WA, 2559-2561
nsmaaed 1.10 weluladndansiiviAeiiiusauions dudunsii | RGB | 6 (msdams) | 4
AUGINYEIUTETY SNl e 2559-2563
mrRa 111 maviulsgasenaivenzalumansadeiusauiinduanm | CRDT | 6 (gesens) | 10
Uonie AUMIAUE IR ANMIRTATRS 52y e 2560-2563
Mavnaed 1.12 msfnwnsveneiusiuinsrndumssdaluanwaon | CRD | 6 @ases) | 10
do dudunsi AUGIBULLTAUINTNYATAINT Se1rdnel w.e. 2560-2563
nsmaaes 2.1 msneasuitusndelianaauulnnasniiagnnan yadl 3 | RCB 12 (#ug) 4
sufiunsit guideiivaudome sewined we. 2559-2560
mIneaed 2.2 nswauwazAndeniuinalslianaaudlnnaeniiagnuan | Aaden | wawiuguuy | -
il 4 sudumsil guiifoiivanufome sewi1ed we. 2559-2563 dulsedd | wuiuvue
mMsneaes 2.3 8nsdnnisndrelsfaudlnnaeviiafianzay dudumsi | RCB | 4 (Fanugn) | 5
AUGINYEIUTETY TN el 2559-2563
maneaes 3.1 Msdsulgeiudndelianaddlanaenminguaeudle (obbii | i |swuswdnden| -
complex) Auums?l Audansanme sewined we 2559-2563 WaEHANTG
maveees 32 AnwianUgnivenvasionaaiquAluasmaliidundwlinssans | RCB | 5 (Tanugn) | -
Usstvedddanaenn sdiunsil ausASeiivemadeoms sovind we 2559-2561
MsvRaes 3.3 Anwvignsennsiangandenisvensiusadanaena 2 wiln | CRD | 4 (gasens) | -
showdn fulumsi qudansauma senined we. 2559-2561
nsnAaed 3.4 Anwiisnasvensindeuazvenewusasianaanan lobbi | CRD | 6 (s | -
complex fenmanzideuiiado falunsl audanaume s we 25612563 wamavien)
nsvaaed 4.1 vadeuiugnaaslifanasionasifidnoamdmivignlu | RCB 5 (#us) 4
memilenouuy Adumsn audidouasimunnmsinunsuns seiined wa.

2559-2562

msvaans 5.1 Mavsulssiugnzisnzseuilen (alba) uazAailen (semialba) | il |swusmdnden| -
sudumsil gudideuasimnmainunsuaswuy sewined we. 2560-2563 waNELUG
N190Aa8Y 5.2 N1sauIRuignanduanasening Gmbidium way | Wil |swuswdnden| -
Eulophia  Afiuns? guéidsuagiannnsinuasunswu senined w.e, waNaLTUG
2560-2563

Mavaaes 5.3 Mmsfinwiaguasiinismnzwdansisnzsouluaninatugu | CRD 7 (@pL.) 3
fudunsil gudideuarimnnsinunsuasuy singd) we. 2560-2561

nManeaes 5.4 Msfinwnsveteiuindelianadulifenlaensinnzwdaly | CRD | 4 (@asewns) | 4

anuasade Adunisn @usﬁfﬁsLLaxﬁwmmimwaﬂ%m YUI9U WA
2560-2561

1 | s 2 ' s
LLNUﬂ’ﬁ‘WﬂaENLL‘UUU&@W@NENU‘JSN SN UL UUENEANY I
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NAN1SILWATAUTIINE

(%

Tassmsideuasimuindaslidnenindug Ussnoudae ndelifanun 5 ana léud Ausfang
aUlnnaeaiia Adanaenm fearsn uasdudifien duiumssewing 2559-2563 laelungaeldanaduiiens
msAniwdnsueshuang wuh FaiugEuendleld i Aundsindilugguds Guunsonenvdagn
Usanad 120 Ju wazaonuLmdaaInunsenen 30 Ju Sadunenauysaling (nnil 4.1) ndsanaen
U 2 $u wuh Sanusengean 58.5 wWaedidud daudiinenvesaeniusiing wud inasusznaudag
nauLsey (pollinia) 1198 1 9a UseAEeluvausaznquLsUsenoumengusueay (massula) 300-
600 dugusrawuunun gnuns wazliudueu udasnguisagesUsenaunieisay (pollen grain/pollen
unit)  Useana 100-200 $u Badndwdufou vuia 1520 lulasiwas  (Anil 4.2)  uaw
nsuaLLnasasUanelian 2 Hndete Jeazliuanfuinis 2,800 wiae/iln

msnadeuiugautansyedl 1 ilesendutans 10 Wugiiugnnnaey dtlgulifauniaiug
FfuanASueiudidumamneadeilinnmssaudates lngasnsowmngndiugans o esiuaunis
uiszifiunudisuresiuslidlinuinguszasd druniswauuazdndenndaeliluanadutang
frunuiuinililuanatuasdndonduiitdnuasAlfdunowniuglumsnauiug Tnednnsnauiug
ndelifRuiinsmelulszanaienfunagssserng wanduvia uaskaudiuana wuin nédaelihu
fansusazauan InnsAndnuazimizaonuansieiy uagldugniundgnnansiuauvis wdliaunsa
Usziflupnufisuesgauangie (amd 4.3) suntsiidyalasiuley wuin szduanuidudunes
szeznansuanstaaddulineliAnnisasunlaswesdnemesnag

FrumelulaBnissdauasvensiug asldnseonsmuin 4 42 $uau 1 wakud/nszans Tanugn
wanfivued - sy §ne 21 uaslidendngas 20 - 10 : 25 §031 1 n/Al 1 Basyndua
finawsagdulamediu msoennen wadlsisuauimugifian daunawdandeliutnsuengg nassuli
Wenuanggaen1shy 40 ppm w10 uiudnhldnsluiite doduenudsdheludeduiitias
2,000-3,000 &n4 w1y 10-14 i Wetefuasugnlunszasazunstensnioungnia 30-45 Ju Fansaifu
q@LLa”w‘fﬂﬁﬁﬁaﬂaLﬁauﬁy’wm SadudesdinsAneanmundeniiudiy uenanimslisesluu GA 5 ppm
wae NAA 5 ppm sauiiumsbiile Yaelviimsasaiulatasosnaonaniinisvidesiieedaen

dumaiuiehtug ThAuAeuiloduutain safunisilaliluisy 2-8 Ju Wendean
Yud) dusiaitusthintnasd 9induussglugsiunanafinuasiiuli fignmgdl 15 asrisaidea e
annsofuinuiaiusiduiu 8 dou dunswzwdeluanimuaeaidie wulh nausiindisaisazans
Toaeylaluaaalsyl (NaClO,) AMULTNTY 10% way 5% Anuluduay 10 Wil wartwanlumiguy
p1nsudeans 12 W 1150 wa/a. ddugoufifiviinauasamniniiian dumsifisiinasugon
Tiluidssuuevng VW iduhadaudds 100 nfw/aes Wsuausenlvsiannds 8.02 ven

ndneldianasunlnnasaiia nsdsuifisuiuidndonasdudinuiziauoiuiuguugii
2 aneug laun Spa-Hy-03-50 uag Spa-Hy-17-12 G?i'amwﬁm%’wqﬂLﬂuiﬁﬂszmq finonoamidu
nszqnegiianede $1uau 40-44 aen/de wazddnwau 12 Feredu (5159l 4.1) daumswaNLaz
Andenitusiinisnaniugludinan 30 guauuaziinisesntgnuds 14 Anan gnuauisuinisesnaen
uazdndonitowly 33 anedu (il 4.0) uasihvinuslureneiugnieusadudnudnonmlunis
Yeneiug uardndendnanuandauaramnmaonsely
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drumsudnlinszans Munusuuduluvdenauysel nageuniaguan Ysuude auin
nszanauazdueusTmnzan wui mslétaguaniduniuusninduJoaon sns1 2 1 dw e
NEAgNT 20 1 10 : 25 §n91 100 ppm  U3Na 300 wa. 1 ASwadUaY wazugnlunszans 6-8 i
U 1-3 Wil Lﬁaﬂqﬂmaaué’wmaﬁuamu Spa Hy06-15 uaz Spa Hy03-50 lunszans 6 #asuau
1 e wuin msldTanUgnuaznisdnnisUesinaidieiu dmsasaiules Wiuwiumie 2.2 uag 3.4
iie/n3¥nemudIRU wazdurutenan 1.5 uay 2.3 Ye/nsransenuddiu (13l 4.2)

néngliianadslanasnainguasudle (lobbii complex) NsasisgnuanduNFelanasnni
5 viin laun Asleaeuusidu (Bulbophyllum orectopetallum) @sla13158W@s (Bulb. smithinandii)
weydale (Bulb.  polystictum) @dlaasnuuiniag  (Bulb.  coweniorum) wag  @slaaeny  (Bulb.
siamense) wuin Mskanduiinnudniaunnssfusazanunsneenugnldiiies 6 guan Tnognuand
ansUuRLasyAUlale e Adlaaen x Adlpaenuusndu dutanfimnzadlunisgn aununs
naaosuvudiluvdenauysal i 4 91 5 n33uAB wuth Adnasusndu Adeasiauining wasdsaaey
fimsasyiulavuiaguanudaziialdunnssiuliduudmanlgn 28 ey 11:4-14.8 5.0-6.4 5.5-9.6
fanudidu danddeeransdduiinseiydulaiivanaiunieads Tneasayiiivlauugndnugnsim
fian 10.9 &1 vuziingAdaneuuTagiomaeniiu sruymindoaulatisoa A 9.1 &1 Yagi
fuuliuugnastanaenldvnada ldun druynihieauiatiutes (3ei 4.3)

d1rSUNIVEERUGAIENITINILUEAR 21WNUNTNAARIRULdLANYSA] WUl 81msdnsagy
ans Orchid seed sowing medium (P723) finssenaesdalndenuuazdlno1a1sdiiu 43.6 uag 20.0

Y

Wosiduinuddunasiinsimunnsvesiusoudfigadethiuseuluidssuuevisgns Vacin & Went
filiAundas 50 n./a. uazfurs 50 n./a. WU TAANES 4.0 WA 1.7 Fauddu uazsuIugen 2.9
LAz 1.3 gARUARU (AN5171 4.9) LLaxiamﬁﬁﬁmﬁwmLﬁaé’maaﬂﬂqﬂwmmﬂﬁmaa druvlonsinide
migsouliinennulusenuazsinlusenseulidu usluieanesed 95 weddus um 5 unit dreindu
wazudmeasararelanelaliaaslsy anududu 10% w1w 20 Wil neudluimnzuuevng P668
Faninngndn 150 wa/a. agfutiana 1 Woedidud

drunismmaseunugndadlianaiisnnnsfifdnenmdmsulgnluniamiiensuuy 1auny
msveaowuuguluUgonauysal 1 4 91 5 n3nids (Fus) wudn fermdmynes Wi wiugenenuiniign
119 1o finaunmuespenldmunsgiu uazengmstnuaunsnniign 28.75 Yu

dwdundaeldianadudifey manaudiududideuiugineg ferusud (species) uargnuas
wudn danudnFauananeiu nasuaudiuszninaiudwimeduilonianauinuinnin nsuauduiu
anuaw vidosenisgnuaniieiy venndmiuannsolunissaufaiindauandstuluudasduiinay
1w wiinezduiusuiviegnraniiveeiugieisnshiondoma delonalunisuanined szming
23.7-52.4 Wositud lneilnfiaznauinluszozusniidrouuin wagnesssislulunevds uisguasil
saluidlefongiinuiu 4-6 iou dwiuilnfiannsifuifelidothlumizazdauaunsolunissen
uAnAeEBITLAY INganTEning 15.4-39.0 Woedidud gnuammdriogsevinanissen savisundnly
anmuaemdoszoyingg wazdundfleantgnuda dmiugnaufieanugnudad 3 auaw léun gauay
Fomivas x Uniladniinszd neisngdouund x @esdiuns uaznziangsouund 2 x lag1tiuuns fdmwou
220 638 uay 370 Fusmddy Feunsduiisaliinen
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gl tanasEi e Gmbidium wae Eulophia Wikamsvaseadeniuiumsnautudde
lnefinnseandgnuds 3 away laun Eul  andamanensis x - Cym.  finlaysonianum  (yellow  alba)
Eul. andamanensis x Cym. atropurpureum (red) Wwag Eul. Spectabilis x Cym. finlaysonianum
(vellow alba) afiusdwiiFilvinen dmsugnuaninuanainaufnuaziaauuaule Wi ful flava
Favamondeen 70-1.5 u. vunenlng Aududiieusieg Wy Cym.  ensifolium Cym. tracyanum
Cym. lowianum UasTudipeugnias

nsANYITaRLaIsNIIMNTNAANZIINESUTUANMAIVAN ULKLNITVIAGBIMUUduEaLYSal
nagouUTIAmIAUANAUNTE (PPM) ningasluewnsudsuazemns BRT uazianiniesssund
WU Ay PPM Tuenmisuda/man Usuna 0.6-1.2 % letnudaluimngliven PPM vufiant
DIWNTUALIUAATIH 8 UUA FEIUNTIZIIAANZIISNEIBULUNUNENS 1Lay 1oAY BRT wWaniinng
sonfuazimundufundfifienuauysal dwiunsueeiuindelianatulifioudenismedes
dedefimnzan 1un nslizudrundnawomegouilmeiassuuormsdalasied VW i Kinetin
0.5 %30 1.0 wa./a. 52uiu NAA 1.0 ua./a. [unan 5-7 ey aunsatasyiayiauliingeatagsinlan
flgan 1.00 gan 2.00-3.50 Tu AIwgeeen 4.70-11.0 gy, § 2.00-7.00 590 AWENITIN 6.50-9.50 Y.

nanauiusinduduneundsianuddylunssuiunmsifamnsweznisusulsarusity
v‘fﬂﬁiﬁaﬁuqmiuﬁmmaﬂLﬂ?iauuazimﬁaﬁuimj Lﬁmé’ﬂwmzﬁﬂimg (phenotype) uduusslewi]
samﬁgqmiﬂ%’uﬁwﬁﬁuamwmé’amdw61 (Orton, 2019; Beddows and Rose, 2018; Benjamin et al,
2017; Hayward, et al, 1993) usin2 U@ 159983n SHaNugiALLANG 19U waAnntadeneluves
Aues Wy Msdudinssenveanas luilsnaudaledlliia (self-incompatibility) uagtladanieuen 7
dAgylaun aaumgil AT au uaasmy (R (Abrol, 2011: Frankel and Galun, 1977) Uena1ANS
naunelurinfenfuudssausiuasuyeddasmiuanliviefiveialmliistugonisua
AUV (species) LLaz“EJJ’lmqa (genus) (Orton, 2019; Al-Khayri et al, 2015; Brown et al, 2014)

TumsaawiusndeldRudnsinmsnaniugvaisds Wun msuaudies nswaunelusia
Wearuninnelulszennsiagafulez nsnauduuszeng nsuauduvie waENIINANTINENE
fiarudnsawnnsnsfunagliaiuisaninnisalls snviunisaudiesfifuuldussavanudusald
WNNT uenNHaLAARnLaIALaLYIalve BudnLasANaINN e lunSendliauuana1aiug
WU (VOINT WazAy, 2563; Iawun, 2555; Sinumporn et al, 2020; Adthalungrong et al, 2015)
Falvmawuiefulungsliddanasnauasdu ey Anuwandrsvesanudnialunisuaudiueia
M30@Na NNINANLDUNTOUANANAUNIIRUTNTTUTDINBUATIY UGN TTUVRINYTAIRE UL
AMUARIEATINUNINNTIANNT A nTedsana wWulhgatulugnuaunienisAvesnaleligudifey
drulvgjaziinnududounaiugnssy (genetic complexity) mﬂmimammalmmmju@lfmmaﬂu

néreliusazaiinasihadiavienisasydulafivnneatu FuinendTauinisvesndasldus
avvfiavidonisugnides lundrelifRuifinsasiinisaiadivln oenmenfniln nsiimunsnasanems
Tuthegeuu Weidirgqqudsiuazurismemaeiilsaistuseglimu Feazsenlmidlolasuiiloionuan
(ua wazauy, 2560) a':luﬂé’aaiﬁ?mimﬂaaﬂmwuai*;uimyfluﬂwﬁuﬁﬁmm%uqﬂ (Seigerist, 2001)
fnssgiaulanuuasyAulan1eniudisesaisu (sympodial) Tulszmalnenunisnszaiadives
ndelifAstnaenmiausniamilefdld mathndaelisarsiinunlgnifssdsoansTanugnideuas
MsdamsUgniungauuandnaiiy
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luanmsssuvandelifinsvengiuguuulionfomne wWu nswuinenseniensonsiiies
nsdata aug 1wy wazvenetusuuuafumenade Suudadesnaidosuissdalunsdiely
INUAZLATYLAUlR (Lee and Yeung, 2018; Yam and Arditti, 2009) desnudaiivumdnuaglad
duazanemslidundnasyivla dednudandrelfuumsdedideims ommsmnzade/ides
ﬁuﬂﬁwﬁﬁﬁmmmi F05lUU IR LLazéuq WHNA19AY (Anis and Ahmad, 2018; Edwin et al., 2007;
Greisen 2002) @enpdasfunisnnasdiulasinis wazdulngfewiluanmlasnide Inedesilside
LaEAUANMNAaRTHI N SIASS ilesnemsTildmsudn/ desiundvuteuqdunisidie
uinsldansdnsagumanisén PPM annsamuaunsUuleuveagdunid ilesananunsanzasiiu
nfuraduantesmionwuaiiisuasdudinmsinureeuluindniisndusdenssuinmunuead usag
(metabolic cycles) niatfiudinsasuinevesuelundnailsd (monosaccharide) uaznsnevily
mﬂmmiwﬁwgﬂ%aim%aLezjaa‘l,wﬂﬁﬁa (Biogrnuix, 2015)

ayUnanIsIduazUalauaIUL

Tnssnidouagimuindelidnenindug Yszneude 5 Aanssudiiunislundaslsfana
Austang anaau innasatia anaddanaonim anafierdn uavanadutifen Inevieianadinsusudgeiug
Tnsnnsaidszansdmsunisdaion anmsnandmsiug duvlin vieduana dsursdrunsiiaili
enLaralunsAnideniuslasiuiunis 1Wu anaauiTnnasadia uazanadudiden uddugnuan
dwlvgjedluszeznisiasgyivlanaulvinen dwunisuaaeunusiinisdniunuluanaalilnnasaia
aulé’ﬁuﬁ:ﬁqLﬁuﬁﬂam%’wawgu‘ﬂm 7 Wug ldwn SpasHy-02-13 Spa-Hy-03-50  Spa-Hy-06-24
Spa-Hy-13-09 Spa-Hy-17-21 Spa-Hy-18-24la¥: Spa-Hy-23-01 uazazlimausiiuiuguuziinely
wWudeaiundielianadennns deansimgneannyanlunsuuzibiinunsnsgn

FrumelulaBniswdnuasmstensiug ndelianadudensasgnlunszansouin 4 i Taeld
Fanugn Avuea:antumoaunaudiiusJonon 091 1:1:1:1 iledszevindlmAuieiiugi
wisaivlugedunanainuagiulifigamad 15 ssmieadea anunsaifuinviiiugliui 8 oy
drwanaaUlnnaeaiialdian nutlzndndudensn dns1 2 :1 @ uwaglidendnans 20 : 10 : 25
Fm31 100 ppm Y310l 300 wa. 1 adededund daudmgwﬁwé’aaauWaﬁf’maammzﬁm%’u
nsUgnaslansenm

nargudn/dedendeliudaranaiininuuandeiu ludufens msudiingeansazans
Toneulalunaalsn (NaClO,) AUy 10% wag 5% UuAUdutuay 10 ui walruiuaalumng
vupwsLeans 1o VW inthund1n 150 wa/a. IdFudeuiifiuunmuazamunmiiian daunisidiiy
Usinasiugeuliinluissuueing Wi iiathadagudds 100 nfu/aes Idunusenlmiunnds 8.02 ven
dauanadslanasnan 811113 Orchid  seed  sowing medium  (P723) manzd1sunIsimizién
uarnmswzidsaioide Wlenshidenleseulfaenmulusenuasdalusensoulidu uiluueanssed
95 Wosidust 1 5wt Sehndusasurineansavaeledeulslunaelsi auditu 10% wiu 20 W
Aeuilumzuueg P668 iRuthueniT 150 1a/a. fiszduiinna 1 Wedidud Tuanadudidenaims
wie BRT Wfia PPM 8091 0.6-1.2 wosidud mnzdmiumamzdelaglifestuintooms wasans
yen PPM LUt 8 vien Wlawnzaidn (ifemeniin) mamsdsaiiodoldtuduminmennissou
finzdesuuemnsdansiest W i Kinetin 0.5 wie 1.0 1a/a. $3fu NAA 10 wa/a. iunan 57 dou
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8MM13gM3 BRT (Biodiversity Research and Trining Program) Usuws 1 a. Uszneume

1. thena 20 n.

2. Jendeliiviumen (21-21-21) 2 n.

3. Fenfiusay 1 e (Centrum A-Zinc)

4. néaenivinan 50 .

5.9 2.

6. U5 1.
35

azaneIndlu B 53w Mﬁ;%ju auduansavane W 500 wa. Mnduidutiaa waely uannilunay
fundreiiditutuiua 100 wa. anifuduhliasu 1 e dilufuilidon udild druwesiu duuu
15 Wi
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AFTIILASATIN

s

el 4.1 medudidundalifailnnasaiiaiianniiessusesiug
Spa-Hy-03-50

wnzdmiuldnszans unnnef AMurenenudawsiens 22 wu. seneendunsyan
aguangve MU 44 Aendate YUIAABN 3.48 YU. B1YBRNABNLIAUIU 90 Tu
U 1-2 Yosionu

Spa-Hy-17- 12

winzdmiuliinszans Yenenegnileny Audenenuiausien 36 wu. eonaen
Dunszgneguanede $1uim 40 AendeYs YUIAABN 5.26 Y. BILOBNABNWSN
U 110 U F1uu 1-2 Yesiasiuy

a ° | | ] Y o a Y Y] ]
M99 4.2 ﬁ]qu’JUﬁu@LLagﬁa@@ﬂ@E]ﬂi%ﬂ’]\‘ﬁ]@ﬂﬂaaﬂl@iﬁﬂqTWﬂaaﬁWﬁQﬂNﬁm 2 a']&]@]umﬂ@ﬂiu"]aﬂmq\is]

IuurLe/NTEaa 1UIUYOABN/NTEA

AS5UIS Spa Hy06-15 | Spa Hy03-50 | Spa Hy06-15 | Spa Hy03-50
1. Tanugnniuuen3ndu 2007 3.0.a 13b 1.7¢c
2. Taqugnniudgwi1adu: duyels (3:1) 2.1a 33a 15a 2.8 a
3. ARy e eusnig (1:1:1) 19b 1.7b 11b 13¢c
4. Jaqugnniungniidudensn (2:1) 2.2a 34a 1.5a 23b
CV (%) 9.1 10.1 8.8 10.2

n3318 1-3 Wideazanedndns 10 n./nsea1s n35ads 4 ide20 : 10 : 25 dks1 100 ppm USHIad 300 1a. 1 Asswiaduans
1 a 9 - P - 9 ' " aad 9 A o Ao
Andglumediiiaumednysnileuiy Liusnsmsiumsadiafissauanutioiu 95% laegds DMRT

M13199 4.3 wudvenadeliiddanasnm 5 slavdaanuuianeie 28 ey

yilavesanuan Gudu', Advereuiu Adeeenninein Adeeen Adwwsddln veydda
S mideauatiaes o 4 14.3 5.8 9.6 6.2 abc” 9.1
HEATERPGT 4 11.3 5.0 7.2 7.1ab 0.0
ANoANENIM 4 14.1 5.5 55 109 a 0.0
snuywtieURenday 4 14.8 5.6 7.4 2.3 bc 1.0
gl 4 11.4 6.4 5.6 0.5 ¢ 0.0
% cv 23.8 44.2 36.7 73.5 Liiiasesiadia

Y a o ea v o A 9 ' o aad o A4 o aa
AndglunaduNauAIgsnyIwlauiy luuansnsiunEdfnssAuAITay 95% tae3s DMRT
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M5 4.4 msenuarm s iRulnddedeuuarddaonsdiiuuue I TzE sy

gnsomMT RIS Adlpaey ddpornseidiu
P723 n1399n (%) 436 a 200 a
Vacin & Went {unade 50 n./a. wagdiunss 50 n/a. AEN () 4.0 a 1.7a
Vacin & Went \@undae 50 n./a. uawsiu3s 50 n./a. LN 2.9 a 13a

0
LR a

g

wendlelaiu W ihdundsindalugouds  Suunsenenudgn ABNUIUMEIINUNIYBABN 30
Useann 120 T Ju Aonauyalne

lﬂl L = L 1 9—1: L
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Abstract

Developed on cutting orchid quality detecting set after wind tunnel type orchid moisture
removal machine for guarantee the products before packaging and transporting to consumers.
The prototype set consists of 3 parts: the initial orchid weighing scale, the orchid weighing scale
after orchids moisture removal with wind tunnel type machine and the cutting dendrobium
orchid detecting control system. The couple orchid weighing scale were used 5 kg load cell
device to measure the weight which was installed at the bottom of orchid support acrylic plate.
The detecting control system set was used the Arduino Mega 2560 R3 16 bit microcontroller
device as a processor and used signal transmit device of the orchid weight as bluetooth wireless
and used the LCD screen display to show the orchid weight. The analysis results were showed in
LED lamps and buzzer and saved all data to SD data logger installed in the control box. The test
results in off rainy season were showed 1,600 orchid bunches/hour capacity and 3.39 kw of tatal
electric power consumption. The results of orchid quality inspection after water removing
showed average 96% quality pass, 2% need to be brought back.to same process and 2% were
brought to eliminate. While the test results in rainy season found that the prototype had
capacity 800 orchid bunches/hour and using 6.39 kw of. tatal electric power. The results of orchid
quality inspection after water removing showed average.94% quality pass, 3% need to be
brought back to same process and 3% were brought to eliminate. The result of economically
analysis engineering of conventional methoed was: cost 0.53 bath/ orchid bunch while the
prototype method was lower cost than 0.30 bath/ orchid bunch at 0.30 bath/ orchid bunch. The
machine set had the break even point when remove water out of orchid 207,360 bunches/year

and the payback period was approximately 0.26 years.
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Abstract

An active substance Moscatilin belongs to the bibenzyl group, a structural phenol group,
which has results in pharmacological studies showing a wide range of biological activities such
as anti-inflammatory, antioxidant and anti-cancer cell proliferation. It has potential for medicinal
uses but lacks genetic information. The objectives of this study are (1) to apply plant tissue
culture biotechnology in combination with the use of external factors as catalysts to increase
the content of Moscatilin substances, (2) to produce of Moscatilin amount test kits in orchids,
which is essential and useful in orchid quality control, (3) to study and development of
molecular marker of Dendrobium orchids using transcriptomics technology. Besides, to
understand the function of genes involving in the production of Moscatilin. The study of LED
light together with the medium containing various 6-benzylaminopurine (BA) concentration
found that in Eia sakun cultivar, the amount of moscatilin was most responsive to white LED in
combination with BA 1 un./a., Khaow-5N cultivar moscatilin were produced most in blue LED in
combination with BA 2 un./a.. Testing of PEG compounds with different color LED to activate
the production of moscatilin found that in Eia sakun the blue LED-in combination with 5% PEG
in medium had a maximum moscatilin content of 2.3°¢/ 100 ¢ sample. In Khaow-5N, the
moscatilin content was the highest in the blue LED combined with the 10% PEG in medium. In
the production of Moscatilin amount test kits;»Moscatilin was used as an aptagen to select
specific DNA aptamers by systematic evolution of ligands by exponential enrichment (SELEX)
method. Seven DNA aptamers designated: MosA6 MosH4 MosH8 MosE6 MosB6 MosA3 and
MosA7 were selected from the binding affinity test with moscatilin. By using seven DNA
aptamers in indirect ELAA, the result showed the binding activity between an S/N ratio of 1.03-
5.48. When DNA aptamer clone MosH4 and MosH8 were tested in electrochemical impedimetric
aptasensor, the result showed that both clone of DNA aptamers can detect moscatiln in orchid
sample. The result from this research can be a model for the detection of moscatilin in Thai
orchid Dendrobium species based on electrochemical impedimetric aptasensor. Besides,
analysis can perform onsite with pre- constructed electrodes and modified aptamer employing
a portable EIS set.up. The nucleotide sequences from three Dendrobium hybrids, Khaow-Sanan,
Khaow-5N and Eia-sakul were closely related to Dendrobium catenatum at 80.6 homologosity.
The analysis of whole genes expression in these three hybrids showed 45,012 44,849 and
29,209 genes, respectively. In addition, the gene groups with highest expression were cell wall
organization (biogenesis), stress response, and lipid binding. In testing and evaluating the validity
of 30 primer pairs of SSR markers in di-repeat and tri-repeat patterns that differentiates between
species of three Dendrobium hybrids, it was found that 10 primer pairs could be amplified.
Furthermore, the results of genes expression after stimulation by white LED light in combination
with BA 1 mU/L revealed the increase of the amount of Moscatilin compared to the control.
Earsakul have higher gene expression than Khaow-5N. consistant with the amount of Moscatilin

found more in Earsakul than in Khaow-5N.
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Wiydulavasdundoliidn uasiudndeliifinndudadoddydnusznanils Seiulunsnsedu

s

USunauansanAty moscatilin Jsmsvinsanwmdadeiumnnzanlundsliunagiug

]

NsMARBsNl 2 MIRAIUIYARTIIEBUENTAARY moscatilin Tundqeldignuausnavanevasine
1. MIAATENYTUNTE1T moscatilin amnndaeldlananae

SloTswiuTinaans moscatilin fematia UHPLC wudnndaels! vnaunu Beana wazv1n
5N iie1 retention time WU 12.37 12.12 wag 12.24 G4ilAn retention time ASIAUAITINTFI
moscatilin uaziilodins1zsians moscatilin ludruvesddunazaiuluvesndaslsl wuas moscatilin Tu
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dauvedlulurmawuiasiduana windu 0.013 uag 0. 062 NTUADFAIDEIY 100 AU MIUEIRU 1NNANTT
AAsIERUTUIUETS moscatilin Tudruvesdlundauls finunisazauvesans moscatilin ”Luﬂimmwm
WiguReeaiuaIueasdfiu avynlinisnsiaiaseiusunaas moscatilin mwmmmaaumuwwuwu
anusoldlundslsinnnsiadnseildlaonss Faiusslevtodgaunnlunisnsiadasizsians moscatilin
Tunvasanla

2. MAATENABUIBLaUAIBI TN A9MDENS moscatilin

2.1 Mawsundsdiduonaunues vuin 86 Thadlolnd GeasaduInAIaINANEYDIRLEY
waUnLUasks (Pan and Clawson, 2009) winfu a* - 12x10"

2.2 Msfadenfidueneunnuesiiduiuaisdidy  moscatilin faeinafia ELAA 1fBuie
wauswesfidadenldanmaila SELEX Weusefu pGEM-T Vector fmdenialadiiiunld 282 leladl
inlusasiu Biotin  #8UfATen PCR andutinlunaasuainuanunsaluidufvaisuinsgiu
moscatlin sewalin ELAA wuRlduleueUniues 7 laau @1unsaduiudisuInggiu moscatlin 161
lpgdlAn S/N ration agluyas 1.03-5.48

2.3 manadeuanmevnganlunmsihufAzevesdiduienaunisiosne moscatilin fewmaila
ELAA 1nein checker board titration lpeidenldfiouonaysmiuasdruiu 4 Taau ldun  MosAé
MosHa MosH8 wuindiduteusunmesynlaauiiaanuduiiu 20 lulasndudena.  anunsavufasen
fiu moscatilin InglviA1 S/N ratio agluya 0. 96 - 1.50 Uagnua1 drduindlelnduiiiuduveusiay
Tauslnnauansneiu SeilvRsueueunimesilassadnanfionsl (nwil 6.3) Aszneuse loop way
hairpin  uansnafy Selassadramnanitdamudfalunssutvasdimne lfegresmizianzas
(Michaud et al., 2003)

3. meamanagimuzanlunmaiufisenvesiiduueumiuaitefinsaiamaaiiiviii

ihiduweuauniues 14 Teau anliinsiaaeuas moscatilin fesnmslinmzimanndunes
duuaugnadilnil (Electrochemical Impedance Spectroscopy; EIS) a1nwan153dewuan Tuusay
fumeududenisuuanan SPCE ¢y sulfuric uay KCL agilen EIS silan endannniadoudalii
pe a- carboxyphenyl” diazonium  salt LazpSariEueuaUnwasuutalifh SPCE 2zdidn EIS méﬁu
AERU TadenadesfunLideves Mishra et al. (2015) WI?IDﬁﬂ’]iG]iﬂ@L@UL@LLEJUmLiJEJiUU‘U’JVLWWW
SPCE F3ifieniu uansinisnTsiidueusumiueiuu 4alwih SPCE Uszaupnudsa

Forhmsmsisiiueneunuesudarinauuuialiih SPCE udr Suhuamalinszinsiu
fuanTIMIgIU moscatilin Tnet3suiflsutiiwesildazasasunnssiu nui fdueuetniues
laau MosH4  uag MosH8 dfndeyeyad EIS ¥8In1395333Ua150 M3 1U moscatilin aandnAdayay1ed
IS ypatiinles uansdr Abuioueunmuies Taau MosHa uay MosHg fignesaliuudalih SPCE fang
a1309UAUATIIMIEIU moscatilin 19 dufowouoUn1es laau MosA6 way MosE6 dadeyee
EIS 989n150 3299013175514 moscatilin dndddyayin EIS vestwines uansindidulonsun
wedsaedlaau lalamnsnduiuansuinsgiu moscatilin
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4. nagaudszansnanvasiinsininmaniilniilun1siiasienans moscatilin Tundaeldl
nageUNTIuiuas moscatilin lundelifananiie Buana Jsannsiiasiesians moscatilin
sewatin UHPLC  fimindu 0.062 niusdeiagne 100 n. Wuisgneniuauuin tnewSauiiiey
ndrglanamneg 917 5N ludiegiauauau langaunadnadyia  EIS 993n1505393Ua13
moscatilin Tundqeldanamine Beana wuin AdwewoUnues Taau MosHE  uay MosHS UL
SPCE anunsaduriiuans moscatilin Tundaeldle drufidueuauniues Taau MosA6  waz Moseé Ll

¥
a A

annsaduiuans moscatilin lundaelsl (1wl 6.4) Fsaenndasiunisnaassieuntil Afiies fidue
waUniues Taau MosHa wag MosHS whilufisuifuansanasgiu moscatilin ¢
msﬁwuwmmmaaumiﬁﬁm moscatilin Iuﬂﬁuﬂlﬁaﬂwamﬂamwﬁ’mLﬂéaqm’;ﬁ]aaw%mm
A NeNSNEATAIAALIATY mmmﬁﬂmmwmLLaum’mmmumamauLaLLaUmLmaiw%mwu
Falwidlh SPCE mmmvaﬁlumsmnms moscatilin lundeld arnedsel aviuiddyaa BS 1/1
A319d0UA1S moscatilin Aoude FauAnannsldfdueuaunuesaududuias 100 Alalua G
liieswodmsunisnsaaaeuans moscatilin fifleglusednald ileiioufusmidoves Mishra et al.
(2015) FdldmSuonaumues mundududs 0.35 lulaslua vonsnidsiesdnwmanisiiunyen
Tumsimsevians ieusuliiianummuizanlunisnsiaans moscatitin lundeldifiaty Tnefessu
Amsfiwesane loun afinvestilles Fansiusnuuiu SPCE finseiiSuiauaunueduazmadind
1410 Dudu
nMsnaaedil 3 nMsWaLeTawIelIanaLazNIsATEEBuineadasfunisadieans Moscatilin
lundaeldgnuanananedamealulagnsiuaniulaiing
1. mynnzianiuiiaealelne ludiuvesdunnndeliignuausnaninedemalulad nuaasulaging
weliladnsuarsulainddunsnsasisduiandlelndesdsinvesendiduevomuaiild s
Basznalundeliignuanananing w13 5N amauu wasBana wudainuinalelnaveanaiglyd
i 3 a4l fleimnumiiou (identity) MU Dendrobium catenatum Phalaenopsis equestris Quercus
suber Apostasia shenzhenica wa¢ Vitis vinifera 7 80.6 7.1 1.8 1.6 uav 0.8 Wediud audeu
(Al 6.5) Msuansesntasduluaniwademideaiunundeliananine v1n 5N Buana wazv
auu fn1suaniesnetBudiuiy 45,012 44,849 uay 29,209 Bu auddu tnefituiluantesn
mﬁauﬁuiuﬂa”wlﬁaqamwﬁy’ﬂ 3 il agjﬁ 23,158 8u
mﬁm'ﬁw3ﬁmmﬁuﬁu'§uaw%mmmimeaaﬂmaﬁuﬁy’wummﬂﬂé’wlﬁaqaquﬂmau 2 vl
léuA 917 5 N Aflans moscatilin g¢ wazvMIaUILATaNs moscatilin /1 Fuunasdeyaduénads Gene
Ontology (GO) wufinsuansoenvesnauiuaniian léin nauduiieatu Cell wall organization (3o
biogenesis) response to stress Wag lipid binding auasu laedidasidiuvesdulungy
oxidoreductase activity Wag response to stress 11n7iga dedulunguisnannuiadosiunsaing
a1 (secondary metabolite) Tufiy fisdnumylunsefulfAnmsassvidoansedunisaiiaans
nAgnila (Zhang et al., 2013) Lﬁ'aﬁﬁﬂ'ls'il,mwﬁﬁt’fazgammgm%’aga KEGG %38 Kyoto Encyclopedia
of Genes and Genomes W‘Uﬁmi‘vﬁmumEﬂuwjaﬁ‘ummjaﬁu Tryptophan metabolism Glyoxylate
and dicaboxylate metabolism ua limonene and pinene degradation g4@AMINAIRU WAL
é’m']ahuﬁuaﬂmjuﬁu Cabon metabolism Glyoxylate and dicarboxylate metabolism Wag
Tryptophan  metabolism mmﬁ?jm ﬁmii’mmumjugu Cabon  metabolism  Glyoxylate and
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dicarboxylate metabolism F1%7enseRunsasvasniegiiluivlaeraananizssnvasiivre e
Aawandeuniouon 19U uas gamadl 1udu (Zandalinas et al, 2017) dmfungudu Tryptophan
metabolism  H51891u3n1siedeuieans Tryptophan  dewalinssuiunisadieansesisundn
(aromatic) Tudndadusnuiisnalnlunsadrsanszddaydmsuita (shinara et al.,2007) uenanidd
enuiisdiImihfives Tryptophan iudnnalnlumsaisansyienlidainannismevaussniiy
Frunmuseidelsaludna (shinara et al.,2011) mﬁmiwﬁm%wmEJIﬁ,JLaqasuﬁ@ SNP  (Single
Nucleotide Polymorphism) @ In/Del  (Insertion/Deletion) WURUMULATEINLNEY SNP $1171
518,051 ALIALY WaZLASOIINNY In/del $11au 49,159 fumie

2. minaseunazUsziiunulildvaseiamaneluana
vhnsnaaeuuazUsziiunulildveiniommneluanafundelignuanananineg s 5
win ag 2 au lakn ¥195N, YEwIY, ke, WBuana way D. officinale lauduAniiondus
\A3avanein SSR (Simple Sequence Repeat) anmsimsgvidemaluladusiuaniulndindny
LU SSR IugULL‘UU di-repeat tri-repeat tetra-repeat WWag penta-repeat ‘1713\‘1?7‘14 9,064 AU il
ANLUANFANSTENING 915N, INEUIY WaziBeana Jwhnsdaidennmegeus i 30 dlnsmes iile
TimpaouuazUszidiuinionunefinanfeisidens nuglnswesiamsnifiuUiinufiduemeisng
915ifl8e 10 ¢ 1k @7 2 5 8 12 13 14 18 25 27 uaw 29 (aWidl 6) FenandnfiteriAlafisuiutves
e Repeat ¥in di-repeat wae tri-repeat IAuANAwBITWILLARINT 20 wa Swilinng
uanssavuaaeynlsadedliifuauunndiswasnuiise finsmeaeuiniesmunssia SSR
welulafuaziniesiiofiannsansrvaeuanuuansinsvesaduiindlelnddinit 20 wa widatldane
Aouthage ileaselumsiselull 2563 Insufuansuuszanauas Jsldidennsnnaeusneisiigensid
lddetos srlsAmudeyalwsimeiilinmmalulagnuaniulpdndannsoinnduguteyaiile
ihlUAnwanvagiugnssuvemndaldanannelalusuing

3. msAnwIN1suanseanvasudemalulagnsuansulaiind Tundaeldignuauanananeiinssduls
\iUIaauEs moscatilin

MN13NTEAUNITATIIAIT moscatilin Iaseuas LED dv13 sauduans BA 1 wa/a. luems
wngidenileoges Vacin and Went wu 4 ifou wdiiesesinsuanisentesBunaznaguiudie
walulagnsuarsulalind $IuAUNTIATIERUTIIMENS moscatilin wuans BA aunsansedulvians
moscatilin Wiwtulundaslsignuaanamisenn 5 N uasdeana delu 1195N fUsinaans moscatilin
AT usnnigarIuANaIN 0.0518 n./100 n.f1e8na iu 01129 1./100 n.freehs dmiuideana
FuBuannningnaIuANaIN 0.1078 n./100 n.f1eg1e U 0.1577 1./100 n.faoens (amdl 6.7) asudiu
I¢hans BA Tuanmzuas LED Bumanansanseduliindelifanuauanavanendnans moscatiin (s
5]

Sofinwesdsmvesensiduerundemeluladnsiuaniulafind wuiinisuanseanvestiuly
ndlifgnuananandng 135N In15uanteenveeduagaluy up-regulation lungugu Quorum
sensing 1nnfign NslTEisERuNsLanteenuesduiloisuiisuiugamueu (control) lundaelsl
gnHanYI5N muilenszdusnonas LED v1nsaufuans BA 1 ua/a. fimsuansesnvediusiuiu 9 du
wasmeludwau 7 Bu dwsuideana wun1suanteenvesdugeaniuyu up-regulation Tungugu
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Phenylpropanoid biosynthesis (2 6.8) mﬁLﬂs’wﬁﬁzﬁ’umiLLamaaﬂsuaa@uLﬁaLU%ULﬁEJUﬁ’Usqm
muAx (control) lundelsignuasiBeana wuilenszdusnonas LED v1nsauduans BA 1 ua/a. g
LanIeoNTeBUTIWIN 79 Bu wavmeludiuiu 18 Bu swmiulddnnisuanseenvesdulundqeld
anwauBeanaiinisuanseenuazyeluinnilundelignaauananinevnn sN FsaenadostulTuna
a3 moscatilin Aldlunérelifgnuauideanaifunnindelignuane1asN uenaninisuansoonaas
Fuilfinduunniiaalundaeliignuanideana Ao hypothetical  protein  GsfisnsuinAsadosiu
nszuumsaisansnAsniinieliannzeionaneundufiviesusnialufivaszgai Uia et al,
2020) etdlsfinuans BA oglungueesluulelaladuiiinadenmsaiyiulavesity Wevihausudy
a1sLasy (elictor)  sewinntszidsaioieardwmatensdunssiarsyiogilagldsudusos
ﬁmuﬂmﬁ’uﬁqﬂiiu%mﬁﬁlﬂﬁ (Govindaraju e Indra Arulsevi, 2018)

ayUnan1TIdeuazdaLauaIuL

1. Msvegaulas LED du11 wad kavtdu siuivansauaunsasuyulasin BA e Uady
Ninasenisiiuuuaasdfiyy Moscatilin lundlelignuauananiglagnismnzifeaiietodnuiu 2
g Ao Buana uazw1d 5N wul wasdutdendniiinadenisiasyiiuinesiu uasansemsid

a a a [ LY = = J a o . A a X
a1smuaunsRsAulavia BA  1Uudadesiu BeasiinaseuSunnansd1fy Moscatilin - MiAnTy
WugdeanalznouaueIanat LED #1171 530U @15A3UANNIASAULe BA Ad1ududu 1 un/a.

a a

dauiugen 5N asasyiulaldfdlomneiioduuas LEDAam fafugnsevnsiiil BA arududu 1
un./a. uiU3unaansdnday Moscatilin aznwuldunfidlerdesluuas LED Funisy iauﬁuqmmmiﬁﬁ BA
arandudu 2 un/a. dsdumadenldvasa LED dvndwteldieuazinagnludagiuiamngan
dmiumsasanivlnvesiundaeia 2 Nug LLasmmsﬁm%’umiLﬁw%mmmsﬁﬁmiuﬂﬁaalﬁqﬂwau
fusiBeana dauiugens 5N msdonliveon LED duhduiionisnseduliinaasddy

2. MINAABUAS PEG $1uNU LED dsinaq Tun1snseruansddsy Moscatilin Tundeglifgnuay
anaveusiBeana uaziugunl SN WUl gnsemsiil PEG finasensiasyiulnvesiundaeliiuay
USuaiansddey Moscatilin ity axidutladoseddunisifiuiiinamsddylundsliiugidoana
dniluitugun 5N nuh JaderegniovnsuazuadiifinnuunnsiansadfdensifisSnuasdfy
Moscatilin Tnewudalunas LED Aundu $amifugnsewnsiia PEG 10% azii3inmansdiday Moscatilin
gean msidenldans PEG delnasionsiasqiulavesiundielifsaadenldradudulimnzanly
Aay g

3. PINNANTIATIZRUSIMIETS moscatilin ludusnsguaendasliiiu Tnsanigludruvosly
ndawlsl inunisazanvesans moscatilin luuSiaigafisuidssiudiuvesdidu agsiliningia
AAeiInnas moscatiin fgnnTvasuiitsiautu anwnsoldlundsliiasaieseils
Tnonss Feiiusglovidegrannlunisnsiaiinsizsians moscatilin luudasugnlel

0. IfpdwosiiBuonounueiouin 1.2 x 107 sUuuy Feedsiiduouaumiuesi Wuundses
wounwes Aiaumainuans é’qﬁ?ul,ﬁaéfmm'ﬁmwaauaﬁﬁwé’@ﬁuﬁm?ju6‘] Tuouan s uTaUIARY
yesBueueUnestuldlaiud WunsaznnuasUszudnnitisnsanueufivefuuuiiy 9

5. Andenddueusumued fansaduiuaisuinsgiu moscatilin #e35 SELEX 47 14 Sou
dadentelatiienld 282 laladl Uilunageunnuainsalunisduiuansnnssu moscatlin Feimaila
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ELAA wuRduenausiues 7 leau aunseduivansuinsgi moscatlin I tnaiian S/N ration oglutas
1.03-5.48 uazAndonfdueweunwes 91w 4 laau tiun MosA6 MosH4 MosH8 wag MosE6 ¥
checker board titration fhewnila ELAA nuididueweumieimnlaauiianududu 20 lilasndusie
wa. ansvUAzeiu moscatiin lnlaglien S/N ratio 833 0. 96 — 1.50

6. N3ATIVABUANT moscatilin FIBIATEINTIAABUUTIIAANTAAYNIINTINYATANAALIN
(Zensor Simulator AC Impedance ju ACIP100) lngldfbumenauniues 91w 4 taaw loun MosA6
MosHa MosH8 way MosE6 aFsuudaludin SPCE wudh fifiesiduouaumumes Taau MosHa uaz
MosH8 flanunsadufiuans moscatilin I egslsfnu Adeyeyias EIS a1nn1sasavaeuatsAeudies
prfinananuduturesiidueusneiildniavudalai SPCE o Fslidsmelunismsiatuans
moscatilin aaziniumaiannmanaseulasnsifiaudutuvesfidueueunuosuazsiinvesd
BueuaUnued tielimsnsaaeuans moscatiln Tundglifanaveiiusyansamluouaasioly

7. mylmswaduiiirdlelndludiuvesduannnaielignuauanavimesemalulagnuansuls
find lundneldgnuanananig 3 vila louA 913 5N ¥nawy waziByana dnskanioenvesduiiuiu
45,012 44,849 uay 29,209 Bu mudy Wlelnszsiniadesvanelatana wuuvaeiesnevin
SNP 19U 518,051  MLUWUY LASEIMINBLUU In/del  §1u21d9. 159 fumis s?fa%’aga@‘mmm
isemneluanafinuannsahlvlfidugiudouadumisniemunoifieAnwinnuvainvatemig
WugNIIN Useiludnwaenaiugnssy sey viednwunndigldgnuanananinels unineidy
1n3vIn1s 903t aunsnindeyauavesdninuiaduiiaadleninndielignuavanavaty 3 wia laun
917 5N amauy wazideana Jeyadumiandominglumnaviin SSRs waz SNPs fllannziazassio
gipvaandagldgnuanananie \Wugudeyaiduyszlevison1sfinwininuvainvaienaiugnssy
Usziludnuagneiugnssy sey viseduunnaltelianaauananine aunsainlusegenanuidenaielid
gnuavananneLiiediasziniasemimnsluanaiiisidostudnvasUszsiuduesndieliananiig
wetislunsfndenwasUsuyaiugnaeldanavinesialy suiadeyan1suanieanveBuLUUBIATIY
Fomnldnnmeluladnuapiulaindannsailumanisainisldasnssdulindeldanamneie
@519815 moscatilin sioly

8. minadeuuazyssfiuauldldveanissmneluiana Ideenuuulnsiwesaininiesmune
Tuianafifieudmngsesiinveindeliignuananamie awnsalusesenniddelusnanlssioly

9. ndglifgnuananav1isN uawlduana mmamizé’ﬂﬁtﬂmmi moscatilin lalaglduas LED d
117 Saufuans BA 1 ua/a. luownawizidsaieido uw 4 dou Luaﬁﬂmaqm:}maqmﬁLaummwm
Wuﬂsmmmmaaﬂﬁuawummmaumsmﬂwmmmu (control) denndeeriuyTunas moscatilin 7
Aneidls Fanulundreliignaaudeanainnnindeliignaanunisn
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ATINNLLASATN

U3U10u815 Moscatilin inszfudiag BA + LED

0.1

0.08

¢/100 g sample

0.02

wC WBA1 WBA2 WBA3 RC RBA1 RBA2 RBA3 BC BBA1 BBA2 BBA3

2w 6.1 USinauansdidsy moscatilin si9lasgvicmemaiin HPLC aaenagliignuauiugideana
wazan13 5N Tunsvedeugnse i BA 0, 1, 2 uag 3 Un/a. Faufunas LED v &
LAY havauIEy

U3anaans Moscatilin finszdiiéiae REG +LED

2.5 W Y

1.5

¢/100 g sample

WC WP5 WP10 RC RP5 RP10 BC BP5 BP10

Treatment

—o—Jyana —®=%13 5N

A 6.2 YSunuansdnfay moscatilin finsavdwsngviiemaiin HPLC vasndieliignuauiugideana
wary13 5N lunsmaaeugnsenmsnil PEG 0, 5% uag 10% Sfiuuas LED 817 duad uay
FRu
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£
" ¢ ‘ R P
. { MosA6 ‘;;\ q‘}l;; MosH4
% -
X £
1 .
L‘A"
e
"o ol
| MosH8 bg" .4 MosEé

awdl 63 lassamenivesidueusummesfisuiuats moscatilin laauMosA6 MosHd
MosH8 waz MosE6 Tiasznilaglalusinsd RNA structure Web server
(http://RNAstructureWeb/Servers/Predict1/)

DNA aptamer; MosHd
DNA aptamer; MosA6

? 3
£ H b
o b N
a
P
o}
!
Z (real) Z (real)
DNA aptamer; MosH8 ! . DNA aptamer; MosE6
g b Fl
| £,
{ b
atia}
Z (real) Z real)

A 6.4 AaansuvesdNtiuaugn1aallnin (Electrochemical Impedance Spectroscopy; EIS)
Y0en U N5 nIeAdueLaUALES MosA6 MosH4 MosH8 wag MosE6 fiuin
Auaannaseliiananine v13 5N (a) wazurAuannaldananiny Beana Jedans

moscatilin (b)

® Dendrobium catenatum @ Apostasia shenzhenica
@ Phalaenopsis equestris | \Vitis vinifera
B Quercus suber O other

A 6.5 vilavesivnnuanulnadamaiiusnssuiundeldananingainguteya BLAST


http://rnastructureweb/Servers/Predict1/

A 6.6

w1 5N
5N
wsuy
wasu

(Busina

\Geana

e
vInaeie

D. officinale
D. officinale
SN

w1 5N
wIsu

z
g
H
£
B
-

wnueddy
 wedds

MU Bueselnsies 471 2 5 8 12 13 14 18125 27488 29 Mud Wy

U3u1aans Moscatilin (g/100g fotiag)

0.2

0.15

0.1
0

135N BA

U1I5N

control

WBeana  Beana

control

BA

A 6.7 USuauans moscatilin Tnszsilaaindieganaisld 415N waziduana

Quorum sensing (n=6)

Biosynthesis of aming acids (n=10)
Phenylpropancid bicsynthesis (n=7)
Nitrogen metabolism (n=4)
Adipocytokine signaling pathway (n=3)
Fatty acid biosynthesis (#=3)

Fructose and mannose metabolism (n=4)
Methane metabolism (n=4)

Alanine, aspartate and glutamate metaboli ... (n=3)
Cyancamino acid metabolism (n=3)
Photosynthesis - antenna proteins (n=2)
Fatty acid metabolism (n=3)

Linoleic acid metabolism (n=2)

)

Phenylalanine, tyrosine and tryptophan bi ... (n=2)
beta-Alanine metabolism (n=2)

ine metabolism (n=2)

Cysteine and methionine metabolism (n=3)
Carbon metabolism (n=6)

Al 6.8

2175N (KEGG) up-regulation

-log10(padj)

Phenyipropancid biosynthesis (n=24)
Flavonoid biosynthesis (n=8)
Phenylalanine metabolism (n=8)
stilbenoid, diarylheptanoid and gingeral .. (n=5)
Pentose and glucuronate interconversions (n=8)
Starch and sucrose metabolism (n=13)
Cutin, suberine and wax biosynthesis (n=4)
Arginine and proline metabolism (n=6)
Quorum sensing (n=6)
Platinum drug resistance (n=6)
Nitrogen metabolism (n=4)

Styrene degradation (n=:

Gap junction (n=:
Degradation of arematic compounds (n=2)
Ascorbate and aldarate metabolism (n=4)
Aminobenzoate degradation (n=2)

beta-Alanine metabolism (n=4)

Ubiquinone and other terpenoid-quinone bi ... (n=4)
Aming sugar and nuclealide sugar metaboli ... (n=7)
Linoleic acid metabolism (n=3)

\8uana (KEGG) up-regulation

-log10(padj)

= . v 2 a
NIILLAPNDDNYDIYULLUU up—regutatlon I‘Uﬂa’lﬂ‘lll 2135N LLﬁSLE)‘EJﬁQﬁ
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unasuuazdaiauauug

wnunuAfegenndasld dudunisifelundaeldl 8 ana Téud wne wiudn seasiun? dutfns
Fulifen avrlvnasaia ddlanasnai dean1s sendnel 2559-2564 Tunrudiulganuginemse
walulaBniswdn Tnsdieufiamdilunisdfuussiuguendaiu Wouimunogluduneunisaing
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