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Effects of BAP and NAA on In Vitro Acceleration of Flowering and
Growth of Dendrobium lindleyi Steud.

uniny Buan’ wnswey afosmasineu’ wina ATuns' uazyvung And'

Noppharat Intha®", Puttapong Sroyphetkasem’, Mongkon Sirijan’ and Nutchanat Phakdee!
Received date: 4 §i.¢4. 68 Revised date: 1 n.8.. 68 Accepted date: 4 n.g. 68

DOI: https://doi.org/10.55003/kmaj.2026.267526

UNANYD

n&eliiBasis (Dendrobium lindleyi Steud.) finendwmassendy finduneumnuadronauiissaduidey
Tuwgﬂ’mwwt.?:mﬂé'miﬁ nsvereRusndeliifondnlusssunAtsninissending wiyAulauazesnnonts
Jatrianenannduguassanenisveneuguaznisusuusanugndagly mu’?%’m‘fﬁi’mqﬂismﬁl,ﬁaﬁﬂmmamm
6-benzylaminopurine (BAP) 521U 1-naphthaleneacetic acid (NAA) sian1seanasnuaznisiasgiivlnvesndaseld
Besiisluanmiasaie LW’I%L?;’EJW’IJUE]IE]UB’]E; 10 dUa9i UUBIMITENT MS Soudasiiiu BAP Sauifu NAA TéuA 040,
0.5+0.5, 0.5+1.0, 0.5+1.5 4@z 0.5+2.0 fiadnsu/dns \Juszeziian 20 a9 nan1IMAae U3 ©I15GAT MS
FauUasiivin BAP Sauifu NAA avwuidudu 0.5+1.0 fadniu/ans uaz 0.5+2.0 fadniu/ans dwaliinsuiunenady
qdﬁqm WU 0.6 Aen/etnsity udsnmnzidsaduna 4 §Uans 2IU5GAT MS faulasiiiu BAP $2uiu NAA
AULUNTY 0.5+0.5 Aadnsu/ans dqmaslﬁﬁi’wmuaamaﬁaLLazmmqaaama?{aqaﬁqm WAy 11.9 gop/Mg19Ne Lag
2.4 WURWAT MUEIFU 819158NT MS FauUasiivin BAP $auifu NAA avuidudu 0.5+1.5 fadniu/ans dewalisuou
SWﬂLaﬁagqﬁqm Wiy 18.8 sn/fheensiiy Anadedannuuandnegtsditeddmnsedafisesuanadeiu 95%
frdhdny: ndwldl mamnsdeaieude A13AUANMIATYRUlATY nseenaenluanmINEEE

Abstract

The Dendrobium lindleyi Steud. has yellow-orange flowers and a sweet honey-like scent, making it
popular among orchid growers. Propagation of orchids by seeds in nature have a low survival rate, slow growth
and flowering. Such limitations are obstacles to the propagation and breeding of orchids. This research aimed
to study the effects of 6-benzylaminopurine (BAP) in combination with 1-naphthaleneacetic acid (NAA) on the
in vitro growth and flowering of Dendrobium lindleyi. The ten-week-old seedlings were cultured on modified
MS medium supplemented with BAP and NAA at 0+0, 0.5+0.5, 0.5+1.0, 0.5+1.5, and 0.5+2.0 mg/L for twenty
weeks. The results showed that the modified MS medium supplemented with BAP and NAA at 0.5+1.0 mg/L
and 0.5+2.0 mg/L resulted in the highest average number of flowers, which was 0.6 flowers/explant, at the
fourth weeks of cultured. The modified MS medium supplemented with BAP and NAA at a concentration of
0.5+0.5 mg/L resulted in the highest average number of shoots (11.9 shoots/explant) and shoot height
(2.4 cm). The modified MS medium supplemented with BAP and NAA at a concentration of 0.5+1.5 mg/L
resulted in the highest average root number of 18.8 roots/explant. The means were statistically significantly
different at the 95% confidence level.
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\8 09il 9 (Dendrobium lindleyi Steud.) \lungavldiussiandulmasa (Sympodial) fnsiasaivinly
e Tagazuanuislviandgnndeiisuazislodignndelvsiiniqdvlaifuiiazeonneniaznganisiaiadula
iy mielmifasindusaziminisely dnvasuiiilindeldFinieainsunnneuasuivenseenluidos 9
(Bottom, 2024) LgaaﬁdwulﬁuﬂﬁuLLé’dLﬁaunﬂmﬂaﬂL*Eumﬂiﬁsuadﬂﬁmﬁiwa ﬁﬂwmsﬂisﬁwﬁuimadLgaqfn fio an
annaledleady e1usvaa 2 - 3 i usazdrezfiiies 1 luwidy Tuiidnuaznans Tunun enaussana 1 i 9o
aoniinandenaziosanduniseniuszinn 7 wufiues fnenusyana 7 - 20 aen aenduuiulsiidmdeseunden
fesndazdut uaududindosoudy panmenlusenituseuiiuAufimguniruveyny (Lanna Magazine on Cloud, 2021)
nsveeiugkaynIseusnYiugnssuvendelivnluiannsavildegalivssdnsam losnanmilnaingrvesild
LLazmsLﬂgauLLanqﬁBWﬂWﬂmadIaﬂ win Tl dunds nsvilsideuass waznisadradeou Wudu vlshsinissen
warn1ssendinvenudandielilusssumdsuin dmansenulnensadesiuiulszrinsndaeliivn N13v818WUG LY
amwﬂaamﬁyaﬁuﬁu’j%mwmaﬁ’uﬁ:ﬂé’wiﬁﬁ'mmzauﬁ'qm (Ritti et al, 2017) uonanil NsUSUUTINug
wazmsfmdoniusndelignuandeisrafuldssosnauu iesmnidodiadiuinsdinvesndelsiililunsesn
G]E]ﬂﬂ‘?dLLiﬂsLs?figﬁJzL’Ja’IU’mMa’]EﬁdJLLazﬁﬂW‘WLL?ﬂéjaﬂﬁﬂﬁUﬂwlﬁmﬂ (Teixeira da Silva et al, 2013) fatfu Wnansnsa
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misu&n&Jﬂ’ua:ﬂa”aalﬂuamwﬂaamL%ammml,l,ﬂqaaﬂvl,é’ 2 33 Wun (1) msinzdandeldlugamuasnide
fie msthudandaeliluidouuemsdaaszdt sudnidululanesu (protocorm) waziannlUdudilvsifiauy salls
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aomiladuaen 1§k nudt dasuenwezaiaduluslaredy mendmnmnededuanmliuadustanefunduilid
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NSAN¥INATBY BAP LA NAA sioniseannenvasndrelsidesiis wuin ﬂ’]SLW’IngﬁNUuaWWﬁQGﬁ MS il

\Auansaugunisiasgiavlaivliiniseennen uie misans MS dauUasiiiin BAP $aufu NAA TFuA 0.5+0.5,
0.5+1.0, 0.5+1.5 uay 0.5+2.0 fadn3a/ans dUavidisueenaen Ao 4 - 5 dUnnindimnmnsiEss Weddudniseannen
WinAu 0, 33.3, 40 0, 26.7 WAz 40.0% MUENU LLavmmsmmuﬂmﬂmaﬂLaasl 0.5,0.6,0.3 LLa” 0. 6 ADN/FA8819NY
AUAIAU mLaaEJGU@ammumaﬂummLLmﬂmaasm:uuamﬂﬁumaaamwmmmw3~GmmmL%auu 95% (Table 1,
Figure 1) pa1ududunazdnsfivunsausening BAP uaz NAA fia 0.5+1.0 uaz 0.5+2.0 Jadniu/ans awsadniinig
pennonuaziesiiuiniseanaen 0.6 aen/feteiy wag 40% muddu @onrdastu Zhao et al. (2012) Awmzidos
naeldl D. strongylanthum vue3d@ns MS Faudasiliiia BAP $auifu NAA eandiudi 2.040.2 fadnsw/Aans awsadn
ﬁﬂﬁﬁLU@%L%uﬁmﬁaaﬂmaﬂqqﬁqm 40% wonanni Sanuinndaelst D, nobile ﬁwaLgawummsqm MS Aaulas
fuiw Thidiazuron (TDZ) Aududy 2 Saansa/ans mmaa%’ﬂﬁﬂﬁmaiﬁuﬁmiaaﬂmaﬂqdﬁqm 54% (Nadal et al.,
2023) lednae

Table 1 Effect of BAP and NAA on flower induction of Dendrobium lindleyi in vitro

BAP NAA Flowering initiation Flowering No. of flowers
Trt (mg/L)  (mg/L) (weeks after cultured) (%) (Rowers/explants)
1 0 0 0 0 0.0+0.0°
2 0.5 0.5 5 333 0.5+0.3°
3 0.5 1.0 a4 40.0 0.6+0.4°
4 0.5 15 5 26.7 0.3+0.3%°
5 0.5 2.0 a4 40.0 0.6+0.4°

Meansztstandard deviation followed by a letter indicates statistical difference using DMRT at 95% significance level.
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Figure 1 The Dendrobium orchids bloomed at five weeks of cultured on MS medium supplemented with BA
and NAA at concentrations of 0.5+0.5 (a), 0.5+1.0 (b), 0.5+1.5 (c) and 0.5+2.0 (d) mg/L, whereas no flowering

occurred in the control

naaelsnd el s nenmenanslunasanaass (in vitro flowering) d@1unsadanaiudnvavaidy wie
d1gnndae (pseudobulbs) l9datau Tluilsranvuadnuasinendmdosan uifuinuazdrautesnitnendiingy
55507 Llesananmwndeniiiudiiadneamnsiadydula (Figure 2) msumngdnwazdananndirudfouazd
Tefnansusznislasianizegaddusunsise msusudgeiusuazgnannnssundelsl osanndaeliifamsdind
gmunuadldszernamansdninzoanaenadiun (Teixeira da Silva et al, 2013) sy msdniilsindaelieannan
melunasanaaedld Sudunsruiunssimsesnaenlhidaduedelidoddey lvaunsadunadnuarvemen
n&wlimeluszornandudy Taduvssloniosndsdmiuinitouasinuiuusaiug suavannsoUssfiudnunsve
anwaulal 9 a5ty visansvezialunmsdmiengnuaulfesnsdifoddydouiiaziluaseiusgaely duind
fovansuszns Idud tetuszernalulasinisuivdseiug ssudaiiuiuazninenns iesmnnismeidedlunaon
naaediuidesnnidefivusunmsgnndeliauslnglulsudounieutaan annsonaaesiufegediuaumin
auTsIRUMITAaBiigantnaeswars L ldluNufidte andunulunisguaine Wy A1le A1ans
Jaaiumdndng iy ‘m‘%‘aﬂ'wLL'awuﬁ'ﬁaﬂﬂumiqLLaﬂa”aalﬁmaluuﬂawumimﬁ (Kaur, 2022) ik 1uaniisneanu
arudnsalunmsinihniseenaenvesndasliianavegnues (Dendrobium hybrids) luaniwuaaidio (Murthy et al.,
2012) mstnindgliliesnnennelunasannassisiinginun amsaltifuuumsluns@nwideuasnnsuiulse
Wugndaeldananine lnsaunsofnwidnvuzvesadunazaennielunasavaasietioanunfnwdnuueaie 9
Meusnvasanaaedlaiuiy

Figure 2 The characteristics of the Dendrobium orchid that grew and flowered after five weeks of cultivation.
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nsAnuINaTes BAP war NAA senstnineenvesndaeliigesiis wuin DIMTEAT MS FawUasfiiu BAP
saufiu NAA 16n 0+0, 0.5+0.5, 0.5+1.0, 0.5+1.5 uag 0.5+2.0 fadn3u/ans \Wuan 20 &ansi anansadninlimineen
\Aw 9.4, 11.9, 11.3, 9.5 uay 7.8 san/fegeiiy auddiu (Table 2, Figure 3) Anadsvessiuiugenlifiauuwansig
agalifudAneedd anudidusarsnsduiivaneausewing BAP uay NAA Ao 0.5+0.5 fadndw/ans anunsadniilii
\Aneniadugeiign 11.9 ven/fee1afiy aenndediu Goswami et al. (2015) Avmnzideandaelsl Dendrobium sp.
shedanglugouuuemsgns MS dnuuasiiiis BAP uaz NAA amitudy 0.5+0.5 Sadniu/dns awnsadniliiia
vamRae 11 vea/fogsity vhlfiAnsensiuauunnnda Parthibhan et al. (2015) nwideendaels b. aqueum
UUBIMTANT MS FauwUaafiiin BAP Aandudu 10 fadnsu/dns awnsadnilviinsennds 1.4 sea/fegreity
UBNAINBIMNTANT MS U7 é’ﬁﬁﬁmLWWL??&Nﬂé%&J”Lﬂwmmigm Vacin and Went (VW) fiiusiunsaun ansnsadnle
\Ainganiade 11.4 voa/faeg19iiy (Bouasavanh et al, 2021) wifi1Anadsvessiuiugesluudasnssudsarlddaiu
upNAA U WHTHEAYNISEDH usn15lY BAP aadutu 0.5 faan3u/ans saudu NAA asdudy 0.5 dadnsu/ans
Lflué’mﬂdauﬁmmxauﬁqmiumsmzﬁﬂﬁlﬁmaamLaﬁﬂqnﬁqm BAP 1ugesluulungulelaladu Vi dindnlunis
nszuNIWULYaduasn1saseeeniia (Fosket, 1994) @ NAA Wusesluulunguesndu funumddglunisnsedu
nsfafavengad nsad1eI1n warmsWaUITesi il osing 9 (Davies, 2013) SasduT anauszindlelalaiiy
wazeanduartivduasuliminnisadseenlvrdlaegrelivse@nsamainninnislosesiuuiieasiinige (Pierik, 1997)

NIANYINATDY BAP LAz NAA aiammqwaasJamﬂé‘J&JlﬁLﬁyaﬁq WUIT 9IRS MS FauUasiliin BAP
520U NAA @A 040, 0.5+0.5, 0.5+1.0, 0.5+1.5 uay 0.5+2.0 fiaansu/ans Wuaan 20 dUasi ansadnilveen
fmnugaede 1.4, 2.4, 1.8, 2.1 uag 1.8 wufns muddu (Table 3, Figure 3) Alodsaugauedsaniinnuuansng
aghafltfddnieadafisyiuanudenu 95% anududunarsnsarufivanzausening BAP uaz NAA A 0.5+0.5
adnsu/ans mmm%’ﬂﬁwamiﬁﬁmmqqLaﬁaqqﬁqm 2.4 \wuRung donadediu Goswami et al. (2015) mzides
néglifunemsgns MS dauUasiis BAP uaz NAA aasndudu 0.5+0.5 fadniu/ans anunsadniilieeninaiugs
Laﬁyaqq‘ﬁ'qm 3.6 LWUALNAT sfﬁﬁmmﬁasﬁ’ﬂﬁﬂﬁﬂamﬁmmqqmnmﬁ Parthibhan et al. (2015) fw1zid sendaels
D. aqueum U1 M15gAT MS Aaudasdiiiiy BAP auidudy 7 dadndu/dns anunsadnieenliidanugands
0.8 WIUALLAT HANTVIAABITLITLIY BAP uay NAA denarannugevesganndeliog1addud Aty Tnsianizeg1ads
dieldsrutuluaududuilinunzan vliAnnsadugmstiu (synergistic) szmring BAP (lelnlafin) uas NAA (eondu)
lunsduasunmsuwwaduaznisiafvensad lieenasaivinldnty Swandwainnisld BAP Tuaududugs
IB90EN9LAYY

Table 2 Effect of MS medium supplemented with various concentration of BAP and NAA on in vitro shoots

induction of Dendrobium lindleyi at 1*" to 20" weeks

Number of shoots (shoots/explant)

BAP NAA
weeks
(mg/L) (mg/L)
1 5 10 15 20
0 0 1.0+0.0™ 3.0+1.2"™ 5.3+1.9"™ 7.1+3.0™ 9.4+6.9™
0.5 0.5 1.0+0.0™ 3.1+1.3™ 53+1.6™ 7.6+1.8™ 11.9+4.2™
0.5 1.0 1.0+£0.0™ 3.6+1.4" 5.0+2.1™ 7.0+3.7" 11.3+£5.9™
0.5 15 1.0+£0.0™ 3.2+1.0™ 5.5+2.3™ 8.9+3.7™ 9.5+5.3™
0.5 2.0 1.0+£0.0™ 3.240.9" 4.1+1.6™ 6.843.5" 7.8+5.3™

Meansztstandard deviation followed by a letter indicates statistical difference using DMRT at 95% significance level
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(f - j) of cultured on MS medium supplemented with BA and NAA at concentrations of 0+0 (a, ), 0.5+0.5 (b, ),
0.5+1.0 (¢, h), 0.5+1.5 (d, i) and 0.5+2.0 (e, j) mg/L.

N13ANWINATDY BAP LAy NAA dediurusinesndaoliidosils nudn o1msgns MS daudasiliiu BAP
390U NAA TAUA 040, 0.5+0.5, 0.5+1.0, 0.5+1.5 wag 0.5+2.0 aansu/ans 1Wunan 20 et amnsadniilifiie
571888 9.9, 5.1, 6.9, 18.8, uar 3.5 910/f0873fiY AudRU Anadsressiuusniianuuandiseseditedfayni
adffisziuaudotu 95% wasiUodidudnsifnsinvindu 73.3, 66.7, 80.0, 93.3 war 66.7% auddu (Table 4,
Figure 3) Anuudunarsnsauiivanzaussning BAP way NAA e 0.5+1.5 fadndw/dns anwnsadniliinsinadey
a98n 18.8 510//10873 AonAZ0Iy Goswami et al. (2015) imzidssndaglsiuuoimsgns MS fauasiiiiu BAP
uaz NAA A 0.5+0.5 fiadn3u/ans anansadmiiliifnsniadegean 4.0 sn/fegeity Geanunsadniilisind
$1uauannn Parthibhan et al. (2015) finizideandaelsl D. aqueum vuownsgns MS daulasiiiiu BAP aidudu
1 dadnsw/ans awnsadniiliiinsinads 1.5 s1n/feg19fie wena1ni Parthibhan et al. (2015) Ses1e91udn
NAA dansasnirsnndaslsl D, chrysanthum waw Dendrobium sp. ldiauiiu nan1s@nwdivifiuinnisld BAP saufu
NAA Tudnsrdauimnzauiiuszavsamlunisnssdunisainesndiuauannld Wesnnuiuames NAA funumdrdy
peeBasiosuuT ATy (Davies, 2013)

Table 3 Effect of MS medium supplemented with various concentration BAP and NAA on in vitro shoot height

of Dendrobium lindleyi at 1% to 20" weeks

Shoot height (cm)

BAP NAA weeks
(mg/L) (mg/L) s 0 15 20
0 0 1.0+0.4"™ 0.7+0.24° 0.9+0.2° 1.120.3 1.420.3
0.5 0.5 1.0£0.4"™ 1.0+0.43° 1.4+0.6° 1.7+0.7° 2.4+1.2°
0.5 1.0 1.0+0.4"™ 1.0£0.46™ 1.3+0.5% 1.4+0.6™ 1.8+0.8%
0.5 1.5 1.0+0.4"™ 1.0£0.23% 1.4+0.3° 1.4+0.4% 2.1+0.6™
0.5 2.0 1.0+0.4"™ 0.8+0.34% 1.0£0.4% 1.120.3 1.8+0.4%°

Meanszstandard deviation followed by a letter indicates statistical difference using DMRT at 95% significance level
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Table 4 Effect of MS medium supplemented with various concentration BAP and NAA on in vitro root

induction of Dendrobium lindleyi

ot BAP NAA No. of roots Rooting
(mg/L) (mg/L) (roots/explants) (%)
1 0 0 9.9+3.2° 73.3
2 0.5 0.5 5.1+5.0° 66.7
3 0.5 1.0 6.9+5.0° 80.0
4 0.5 1.5 18.8+5.2° 93.3
5 0.5 2.0 3.5+1.3" 66.7

Meanszstandard deviation followed by a letter indicates statistical difference using DMRT at 95% significance level
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