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Abstract
Yellow Flame of the Forest (Butea monosperma (Lam.) Kuntze var. lutea (Witt.) Maheswari) is a
rare ornamental and medicinal plant used for the treatment of vaginal discharge, skin diseases, and as an
antidiarrheal. Thus, the discrimination between yellow and orange varieties is important, so DNA barcoding
technique using specific primers for matK, ITS2 and rbcL regions were performed. As a result, it was found
that only ITS2 region could be amplified (66.67%). The BlanstN DNA analysis also showed that ITS sequences
had high homology (99%) to B. monosperma (AC: KJ436383). However, the multiple sequence alignment of
these amplified fragments showed no difference between the yellow and orange varieties. Thus, additional
markers should be developed for more effective discrimination. Of these, the ITS2 sequences have already
been deposited in the NCBI database (AC: MK651821, MK651822, MK651823, and MK651824). Because
the plant has a high risk of extinction, micropropagation is an effective method to increase its quantity
and maintain these rare species. However, the surface of this plant is covered with dense hairs, which
makes surface sterilization difficult. Therefore, surface sterilization techniques, with the addition of several
disinfectants, into various culture media, were investigated. The lowest contamination (30.0%) with 72.4%
of survivability was achieved by adding 400 ul/l Plant Preservatives Mixture (PPM) in MS media. The use
of 400 pl/1 PPM, in combination with BA 2 or 4 mg/l to stimulate growth of lateral bud, showed a lower
survival percentage than the control treatment (25-58.3%). For the addition of various microbial disinfectant
agents in liquid WPM (Woody Plant Media), the lowest contamination (22.2%) was obtained from licquid
WPM containing 400 pl/l PPM in combination with 250 mg/l streptomycin or 250 mg/l carbendazim.
The highest surviving rate (90.8%) was observed in the media supplement with PPM and streptomycin.

Keywords: Butea Monosperma, Micropropagation, Biocide, Native Plant, DNA Barcoding
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X X! 1% gél A A a a
Bestuswdwom 1 dam luhlle uasiigumgi 2542 asenaaiies

[ @ [
» wlasidua
Bms " -
matilan M30TIn*
(Tr.1) Fdnfuazidaswommnouds 62.50+9.57b 100.00£0.00b
(Tr.2) 35Unf uazdesluamammieia PPM 30.00+8.16a 72.42+10 452
(Tr.3) wnh Inasnaaaenisdnfuasdoswowmanods 80.00+14.14¢ 100.00£0.00b

— ———
frae (Minde=aidenunnIgIv) anenaeis DMRT
NN LN IRRLTRANNULANGITY (p<0.05)

Lo e :
* Fammseenaan LT udawaaqaunie

3. WAYRIMSLGN PPM Wiae BA eianvsﬂmﬁamms%a'«gﬁw%é

NARINMINARBINAN WU MG PPM msmm%aya@wmiﬂmﬁama@L%aaﬁuw’%émwﬁqmimﬂ@hL%a
finla LL@iﬂizﬂuﬂzym@mu%uémﬁmiﬂ’wm%w Senniisndinlaun s BA emsaNes 2 930 4 mg/l Sy
PPM lyovnamagas MS 33 5 ns3sid dornsdsadiuam 2 dlam wum hnﬂ'i%miﬁﬁmi@m PPM AN
s 400 bl Smahdeusesdegduranneumsh (25.00-30.00%) dedeuiunsaaisnlulaidn PPM dofinn
uilovanadaqiurn 45.00-50.00% (37 6) viok wum Tunnnamddanidnadu BA vultuswiisosiindies
25.00-58.33% Fausnenaesdiledinymastia favuemaidasiu 05% Waifeuiugaenueiudia BA (nrmids
7 1) (rmoft 6) womnin gwa%uémﬁia@%%m%mmmLgmuummiﬁmﬁ@gm MS iwam 6 dom wum o

MasTuE eI el ueluEUinnNNTINasT 2 SmaaueadTRnadhaaneay
et 2 T 5 Fuam uaunadasenam asnsoiamaale uasfouduihmansuazmelufign (mwi 3D)
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- g < SN Sy an X % 4. Yo
e 6 Wesduamstudewdeqfurs Lasmasesdinsasduauanmmaneniefifuaiaesuamama
da ‘o o
a3 MS fidiuacladia PPM ua BA wunan 2 diom

ad g €
B3 wasigun
v w v v v ¢

ANAIYNYYU PPM ANAIINYY BA matwilauafiuniae mesaadin
400 A 0 25.00+10.00a 72.92420.83a
2 mg/l 25.00+10.00a 33.33£11.79b
4 mg/l 30.00+11.55ab 25.00+0.00b
0 2 mg/l 45.00£10.00bc 44.42+19.25b
4 mg/l 50.00+11.55¢ 58.33+9.62ab

T T A

fiay (Muade=suienuunasy) 3nngnades DMRT

FENEIMSINBANIT LEAMIARLNNaNNLANMITL (p<0.05)
[V [Vl v P ¢

* femmIsatiafmunanduduE I iiudawgagfuvie

i 3 é’mmz@aﬂLLazmm%zyLﬁﬂmaa%uémﬂaa@1L%a‘waamnmﬁm (A: ANHUABNTNAININIMADY,
B: Susnummnadsmsnwensnidefin; C: ﬂmﬁiy@ﬂmawmyw LavmsRedthmaes
aWnIWIEAL nEmansAsdmaendeiunm 6 §emm; D: nsAnuAadELMEHE
Unanige nismamedeadiunm 6 Sem; B msm%zytﬁﬂmaam%w LavmsRedthamaes
Susmlannido izt 6 dlam; F: mm%fy@ﬂmaqmﬂzw VEITIINEA
e 8 duenmt TneunuAamunmeniaem 1 guiisms)
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4, ﬂ'li1‘§‘s1’liﬁ@ﬂ’liﬂ%tﬁﬂ‘lﬂ%ﬂ’]iwﬂﬂﬁi’lL‘%ﬂﬁ?é%’si’é%@l’l‘.;l"l\‘l

ﬂﬂ‘kﬂﬂ’liLGlSJﬁ’]ia@ﬂ']‘iﬂuLﬁaWﬂax‘iL‘ﬁaﬁ]ﬁ%ﬂiﬂ"ﬁ%@@ﬂd‘"} VL@WLLT] M3LAN PPM @TISJL.’UN%J‘H’ 400 p.l/l mMILAn
streptomycm ANNINDY 250 mg/l Wag carbendazim mmwmu 250 mg/l Glummimmam WPM Lwaa@wms
Uw,ﬂawua@lﬂjaaaumalLLa”LwaJamwmﬁa@mmmma'mwaaﬂ’mmam ‘5’]34 5 ﬂiiS\I’J‘E %aaﬂmwmamma’m 1
aﬂm‘m W‘].I’ﬂ MaLeiN PPM mmmmu 400 /1 ‘J’J:Hﬂ‘u streptomycm mmmmu 250 mg/l WaY/¥38 carbendazim
@’JTNL‘IJSJ?J% 250 mg/l (ﬂii&l’)ﬁ% 2 ey ﬂ‘a’iN’JﬁVl 3) Na@mmsﬂmﬁamaaLﬂﬁaaamsamﬂ@ (22 22%) NGERRIGEY
PPM ﬂ’ﬂ&llﬁ]&l‘ﬂ% 400 ul/l i’J&Iﬂ‘U streptomycm ﬂ’NS\IL‘ﬂN‘U% 250 mg/l (ﬂiiQ\I’J‘EVI 2) mﬁmumﬁa@m@ma@
(90.83%) SNLLG]T]G]N@HNN%HG’]@ZQWNGEW ‘ﬂiu@‘]_IWJ’]Q\ILGﬁBN% 95% LleaLVlEJ‘]_Iﬂ‘]_Imi PPM LWEIG@EJNL@EJ') (66.25%)
(7t 7)
%&‘5; %uémwia@mwwmmﬁmmwmumam 15% mﬁumnmw&am@%aﬁﬂa 4 ﬁﬂ(ﬂ’lﬁ LL@%VLS\}W‘]_Imi
ﬂmﬁam@%@aﬁwﬁammmm mﬂumumumawmmmwm153434msﬁ@ummm@n%naw,ﬂm?ualauvl@ﬁu 8 éf‘].]@’ﬁ;
aef 7 L‘1Jai%u@lgmiﬂmﬁam%mﬁw%é uRsMEsaR T dusua M aansniafifs wamaae e A

A a -4 ' oA o ¢
g3 WPM ‘V]L@’lNﬁﬁﬂ@ﬂﬁﬂ%Lﬁ@%@ﬂﬂﬁ%@ﬁ Wuna 1 dem

[ [
s wasidua
- - a a € da
PPM ﬂ’liﬂﬂﬂ‘liﬂ%kﬁﬂ% miﬂmﬂausgawsu M350 WIN*
400 pl/1 none 26.00+9.62a 66.25+13.77a
+ 250 mg/1 streptomycin 22.22+9.62a 90.83+10.67b
+ 250 mg/1 streptomycin + 22.22+9.62a 79.58+3.44ab

250 mg/l carbendazim

0 + 250 mg/1 streptomycin 33.33+0.00a 87.50+14.43b
+ 250 mg/1 streptomycin + 33.33+13.61a 74.17+5.b3ab

250 mg/l carbendazim

eIt (ﬂ?mﬁHiﬁ’J%L‘]JEJﬂLﬁJ%NWWim%) ’JL@?W”‘WWAEI’JTS DMRT
maﬂmmmamnwwaﬂu LLﬂ@Nﬂ’]L%ﬁHV]NWJ’]NLLG]ﬂ@]Nﬂ% (p<0.05)
* a@iwmia@m(51mmmwﬂmmwﬁumuﬂuﬂw,ﬁaum'ogauma

afUsena

dasmnmesnomimdesdufimmen  uasdinsladufimsamlne ﬁaﬁuﬁamaﬁmﬁmmaﬁuﬁﬁ‘gﬂgaa
woselemmlunseseseumstaosthluowen %aﬁﬂmm‘sa%wq%agaéﬁuﬁmﬁiﬂwéﬁnm fifwaunslan
mm@mmﬂﬂwmmnmém Taelglwsisosann 3 13 laun matk ITS2 uae rbel wun Sieslnaues
ITS2 wnisfiansnsofiaSnodudiduele ssnsnninenuluiisiuiivgm I7s aidon amplification $1nN
(Han et al., 2016; Liu et al., 2017) mamm@umﬂai[avlméﬁvl,%mrmmmnum (RA1 U RB) LATVaINI1IMaDd
(YSK wag YR9) Lﬂiaumammamh NCBI ma BLASTn W‘Lm femundlanwu B. monosperma (access1on
no. KJ436383.1) mam identity match 99% sml,f]umimaaaauLLaﬂmeamww (Pearson, 2013) sﬂamamam@m

m@aiavlmwmmnmammwmmﬂummﬁﬂ LLﬂ%“IJad‘Vlaﬂﬂ’J']’JLLﬂ@“/]LWNL@NmﬂmiﬁﬂH?%
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mﬂm‘nmmm@Umﬂaiaimmmmmamawmel%mmvlwmﬂﬂxlwma‘ma ITS2 mEJ multiple sequence
alignment W8y phylogenetic tree ma NJ Ioelisunss MEGA7 wmw 13434mmmemmﬂmvmwwaaﬂ’mmaaa
AUNBINIMILER mwamﬂanmﬁmamﬂwmmmme‘wma@mmamﬂ@@hﬂﬁmLLuﬂmmLmﬂm@mz@‘umrﬁw
species LL@IIQ”ﬁUi"?Wl%mWﬁGGL%ﬂﬁ%ﬁWLL%ﬂﬁli”@ﬁJ (species identification) (Cowan & Fay, 2012; Parveen, Gafner,
Techen Murch, & Khan, 2016 amﬂsﬂ@nmmmmemmwmmmmmm SNPs hmmmﬂaiaimw 18 289
mam@wanmnuﬁ@ (RA1) wamam‘u RB La¥a9nIiaes (YSK ey YR9) mamam Gml,ﬁumil,wmmﬂaiaim A
an 1 mmm (duplication) ﬁﬂLﬂ@vLQUaEJﬂiGSLW-UI%SJW’E mmmum mamNammmmmﬂmm@ﬂm L‘ﬁ% I@mﬁ‘m
Qh| ﬂivmumwmmu%ﬂ ) amwuaowaawiumm“aﬁl@ (Panchy, Lehti-Shiu, & Shiu, 2016) ﬁﬂNﬂELMmi
’JLmT"Vi phylogenetlc tree ‘W‘Lm RA1 1Nmﬂﬁl®@ﬂL®H’JﬂU RB YSK &g YR9 I@HNW evolutionary distances
‘sumwaﬂam WNnu 1.75 mwmmLﬂﬂﬂ@?ﬁﬁaﬂaNamaamaum@mmmmmwmﬂ‘wmEmmwmﬂﬁummslmmm
ﬂaqua&mae]

ﬂmwmgmLﬁaLﬁlaLﬂum@ﬁ@ﬁﬁﬁﬂﬁmTﬂmaﬁuﬁﬁﬁﬁaﬁu w%aﬁﬂrjmmﬂﬁﬂamal,?%&m‘lamigzyﬁu‘gl,u
Ngvaasia %@%mauﬂﬁi/\lamﬁL%aﬁtﬁaLﬂ%%%@@%&iﬂﬁﬂ&ﬁ%é@% LL’ﬁZLﬂWﬁ’JLLﬂiﬁWﬁm@iammﬁTL%‘-ﬂ%mil,ww
Lgmﬂaﬁaﬁ“ﬁ‘h’ﬁ(ﬂﬁ%ﬂ (Bhadane & Patil, 2016) Lﬁmmﬂﬁa%ua"maammwauﬂ’mmﬁmﬁmmm@Lﬁﬂﬁﬂﬂqmmuﬁu
(Kaewsri, 2014) Sﬂ%@g]ul,l,siﬁuﬁ:m%tyagﬂuﬁmwﬁﬁmﬁ ﬁﬂi;ﬂamﬁmiﬂmﬁ”auvl,%@@ SeennmenavenaniEefii v
Uaam%a awnmwsﬁnwww%&ﬁwuiw mﬂ% PPM ﬁﬂ’nm‘;w;u 400 plA ﬁﬂﬁ%%ﬂl’mﬁ5@]‘31m‘iﬁuLﬁa%L%@ﬂﬁ%ﬂ%é@%ﬁﬁ@
Vlm Lummﬂ PPM Lﬂumia@Uw;ﬂawﬁaaawwm@aam]mﬂm (broad “spectrum biocide) mﬂi”a’wﬁmwmwm
m‘sl,wmammamawsﬁ (Plant Cell Technolog1es 2019) meil,wwvl,awmmuwmmmwmmnmamﬂi“ﬁuﬂmm
eﬂmwmmwﬁawm@muwmiwwmsm maiuwcmmtﬂuaaw mﬂﬂ‘mmimm BA mmtfﬂmu 2 %39 4 mg/l i’;m‘u PPM
Lmﬂauwmﬂ,mm'ﬁmimmimm BA m Nammmmmm@mmm (25.00-58.33%) 2naliAaN BA VLaJmmvasmumi
wavmmmaLmammwmﬂmmam SNNLWEJGTHGMTH{L% 6-benzylaminopurine (BAP) kinetin (Kn) Wa¥ BA Glu
ﬂmwwwa&mma@w LLa”mmm”umaﬂmﬂwawa@mn (Mahender et al., 2014; Rathnaprabha et al., 2017) mmu
awmum{lﬂj PPM mm‘u streptomycm W8y carbendazim ‘wmw amﬁmmaammiﬂw,ﬁauwmaumﬂmmmu
mamamumﬂﬁ PPM LieNaenaifien aa@ﬂaammaﬂamﬂmad PPM WLZJ@SL"ﬁ’JNﬂU streptomycin A¥AILAN

mathudonzesuuaiise laaensfitseavBnn (Plant Cell Technologies, 2019)

a1

m‘sam%asjaﬁLSuLam%I@g{@‘nawaamnmﬁae W ﬁLﬂmeﬂW%ma‘g ITS2 wsasfiansnsniian s
fifwole LLa”LﬁaméwﬁuﬁamﬁiavlmGimmwaauﬁmm;am NCBI wunfenamslawdy B. monosperma (AC:
KJ436383.1; 99% identity match) I@Hm@um@aiavlmmawmmnmaamavwmmnmenmmmamuﬂm
mml,l,@m@mﬂu mmum‘swa@]‘mmuﬂaamLﬁﬁamﬂm‘mwaamnmaaamamﬂm%ﬂmuﬂﬂ@ammmeﬂmnﬂ
mammammmuﬂaammw aﬁmiWammawmmﬁi”awﬁmwwa@m m‘mﬁ%ué’mmﬁuwﬂumia”m&ﬂamai
3% 15% el Tween-20 19425 2 ei0 mmmu 10 mw mamamammﬂamas@ 8% 10% e Tween-20

v A4

NI 2 NEA L‘IJEHL‘ﬁ%L’Jm 15 Wil LLa’JﬂN@YJEJ%W%%G?HL‘IT@LL&’]QW%’J% 3 @ﬁds'] az 1wl ’mﬂ%%LW%LﬂENGL%m‘Mﬁ
PR

FeNLwuN mmimmam WPM WL@Nﬂﬁﬁ@ﬂﬁﬂ%Lﬁa%ﬂadL‘EBQ&WH?EI PPM ‘ﬂ’J’l&JL“IJN?J‘H; 400 pl1 i’JNﬂ‘U
streptomycin ﬂ”J’leILEUNIM 250 mg/1 Na@‘i’]ﬂﬁﬂ%lﬂa%‘ﬂa@L“ﬁa’ﬂﬂ%ﬂi&m’]ﬁ@ LLa”‘H%ﬁ’)%MaWﬁﬂﬁia@ﬁ?@lﬁ@ﬁ@
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WD) 5ﬂ%@Lﬁa¢miﬁﬂmmaﬁm§m%mmnéhaéw%mnwmmméd%%@i@iﬂ&%%ﬂﬂﬁwzém
Haflanasnimias ma”amﬂvl,é:ﬂaamL%aém%u%ﬂmﬁuﬁ:hamwﬂaa@L%al,l,ga Sumauaaluda MIfngRsms
LLazaﬁmuQmmm’%zyLaiﬂmﬁmmzamianmﬁmﬂ%mmaa@ LL.az%mlmﬂsli;Lﬂué?uéauﬁﬁwgiaiém%fuﬂauﬂLﬁm
PFarduoram@@nmonileens

Nansssdszme

@mxé’iﬁmamauqm WALAT. N1EN AUANGNA LaE m.ﬁtyzﬁ’aﬁﬁﬁ %’tyﬁ%’mﬁﬂ umafiushaenslumasnim
WIRDY Wel.OT. Wil ma’ia’éa‘sqa ﬁléamﬁa@l,l,aﬁﬂ?mwﬂumsaﬁ@ﬁLSuLamqém 36103, AFYRN WU ST
*EﬁqE;ﬂmnil,l,a3msmﬁsl,umswmaaﬂwéwaguﬁa«;u LLaﬂmnmiﬁlg%unuﬂﬁuam&mmwﬁwmé’wﬁ@a
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