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Abstract
Background and Objectives : This research studied a propagation protocol of Kaempferia sisaketensis Picheans.
& Koonterm which is a rare and endemic plant of The Northeast of Thailand using plant tissue culture techniques.
Methodology : Microshoot (1 cm long) of K. sisaketensis were cultured on Murashige and Skoog medium ( MS)
supplemented with various concentrations of cytokinins ( BA, kinetin, and TDZ) and auxin (NAA) for eight weeks.
Transferring complete plantlets of K. sisaketensis to pots containing soil, sand and soil:sand (1:1) under greenhouse
conditions for eight weeks.
Main Results : The results show that culturing the microshoot of K. sisaketensis on MS medium supplemented with
1 mg/l kinetin produced the highest number of shoots, which is 5.30 shoots/explant. For root induction, the results
show that the highest number of roots were 14.50 roots/explant when microshoots of K. sisaketensis was cultured
on MS medium augmented with 2 mg/| kinetin and 1 mg/| NAA. After transferring complete plantlets of
K. sisaketensis to pots containing different types of planting materials under greenhouse conditions for eight weeks,
the best survival rate was 100% when transplanting to sand.
Conclusions : This research is the first report on tissue culture of K. sisaketensis. This study can be used to
propagate and preserve K. sisaketensis from extinction.
Keywords : plant tissue culture ; transplantation ; Kaempferia sisaketensis Picheans. & Koonterm ;

endemic plant ; rare plant
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Figure 1 Kaempferia sisaketensis Picheans. & Koonterm. (scale bar = 1 cm)
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Table 1 Effects of BA and NAA on shoot and root formation of K. sisaketensis Picheans. & Koonterm.

BA NAA Average no. of Average shoot Average no. of Average root
(mg/l) (mg/l) shoots/explant length (cm) roots/explant length (cm)

0 0 1.38+0.18° 6.88+0.58° 5.630.50° 2.69+0.35%

1 0 3.11+0.70™° 5.97+0.51% 8.33+0.82°°% 3.60+0.13%
2 0 3.50+0.91% 5.83+0.64% 8.50+0.92°°% 3.00£0.18™%
4 0 2.20+0.39% 5.80+0.40% 5.20+0.84' 3.86+0.26™

1 0.1 3.60+0.79™ 6.14+0.48° 9.40+1.30%% 3.27+0.17°
1 0.2 3.14+0.51%° 4.3120.30° 7.71+0.84%°% 2.39+0.23°

1 0.5 2.38+0.42" 6.29+0.43° 7.63+0.65™ 2.92+0.21°%
1 1 2.60+0.54" 6.57+0.59° 11.90+0.81° 2.70+0.20%
2 0.1 5.40+0.96° 5.81+0.45% 10.80+1.24%° 3.85+0.26%
2 0.2 4.50+1.02%° 6.12+0.50° 10.20+1.08%* 4.2240.25°

2 0.5 3.20+0.66™ 5.19+0.73% 8.60+0.91°°% 3.67+0.29%°
2 1 3.33+0.76™ 5.62+0.58% 8.00+1.11°°%" 3.08+0.28™%
4 0.1 3.50+0.83"° 6.33+0.51° 6.90+0.97°%" 3.83+0.43%
4 0.2 2.78+0.49% 5.92+0.48% 7.44+1.13% 3.14+0.25™%
4 0.5 2.50+0.567" 5.83+0.49% 6.13+1.08% 3.22+0.29%%
4 1 3.89+0.75% 5.57+0.58" 9.33+1.03%% 3.15+0.29™%

Data show meanzSE. Means followed by the same letters within each column are not significantly different at

p< 0.05, according to DMRT.
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Figure 2 Multiple shoot formation of K. sisaketensis Picheans. & Koonterm after eight weeks of culture on MS medium with various

concentrations of BA and NAA added. (scale bar 1 cm) a. MS (control) b.BA1 c¢.BA2 d.BA4

e.BA1+NAAO.1 f.BA1+NAAOQ.2 g.BA1+NAAO.5 h. BA 1+ NAA1 i. BA2 +NAA 0.1
j.BA2+NAAO0.2 k. BA2 + NAA 0.5 I.BA2 + NAA1 m. BA 4+ NAA 0.1 n. BA4 + NAA 0.2
0.BA4 +NAAO0.5 p. BA4 + NAA1
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MS 7LFin kinetin 2 HaANTN/ART San7L NAA 1 Ha@nin/ans arnnsndninlififinsniedaunnign 14.50 9n/@udou
I~ 4 1 1 = T al A v aal = al o | 1=
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WANANNNATRAINEINIIGAT MS LFN kinetin 2 HaANTW/ARNT $9urTL NAA 0.2 HaanFw/ans, kinetin 1 Raanin/ans
9N NAA 0.5 Ha@nFN/ans, kinetin 2 HaAnFN/aAns $9uriL NAA 0.5 aanin/ans H31ususIniade 13.40, 12.60,
11.90 MN/AUAIUNT AINAIAL 81M19gA9 MS LN kinetin 1 HaANTN/ART $auiTL NAA 1 Ha@niu/ans HAa1Nenn
PINRALNINTAA 4.72 LIUFALINAT AINN1TIATITTRNANWATAAYETE DMRT Wuanamnziaensiugaunlszynassine

P

Tuau13gas MS MLAN kinetin 398U NAA Nezauaudinduniuansdneaiu auouganiads AINIE80LaRE
ANUIUIINLAE LATANENNIRAY TANLANFNNTUeL 1NHUE A1 ATYN AT ANTZALA NI 95% (Table 2 &
Figure 3)
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gapdauwnan lulawadnunn &daasen wilddanuuandaimisadifainamsgas MS AldiRnasaaLaNnig

a a

wityLtAulAie, BA 1 Radanfu/ams sauriu TDZ 1 Raansu/ams, NAA 0.2 Taaniu/ams, BA 1 Naanfu/ans TDZ
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MS AlsitinaspauANnITasyALTANT HANEHARALNINTIA 6.36 LIUALNAT AMUIUIMNIRRENINTIAR 7.90
2N/AUdI1NT BelAdNuAnseiunanAedelied1AnyNssAuATeiu 95% funilsannaesdu | Audeu
] a o ° v <3 = aAa A ' = 1 a a a =
wWazynazsinalanurasiuan Fue a1e luddaacdeu Tausniwinlug 89y 8389 datesandens 89nuan
A279 1113g613 MS TLAN BA 2 §aan3n/ans TDZ 1 HaANT/AAT 9907 NAA 0.2 HaAnFu/ans Hpanug1asiniads
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UNANNARE

ANNNENIEAALAAE ANUIUTINIAAE LAZANLN9NIRAY TANNLANAA et 1ldad 1 ATynatangeAlAN

\TR371 95% (Table 3 & Figure 4)

Table 2 Effects of kinetin and NAA on shoot and root formation of K. sisaketensis Picheans. & Koonterm.

Average no. of

Average shoot

Average no. of

Average root

kinetin NAA

shoots/explan engt cm roots/explan eng cm
(ma/) (mal) hoots/explant length (cm) ts/explant length (cm)
0 0 3.60+0.22% 6.66+0.10° 10.10+0.71% 3.27+0.08%
1 0 5.30%0.65° 5.67+0.23° 10.50+1.15% 2.63+0.16°
2 0 4.80+0.77%° 5.99+0.25% 11.40+1.12°¢ 3.32+0.31%
4 0 4.10+0.55% 5.93+0.34™ 10.30+0.80% 3.40+0.13%
1 0.1 5.00+0.73% 5.65+0.28° 10.50+0.73% 3.48+0.22°°
1 0.2 3.30+0.30° 6.23+0.25"° 11.40+0.58"¢ 3.21+0.08°
1 0.5 4.30+0.40% 6.34+0.25"° 12.60+0.76™ 4.16+0.29°
1 1 4.00+0.63% 6.71+0.16° 11.20+0.89°*° 4.72+0.28°
2 0.1 4.80+0.81%° 5.93+0.30™ 10.90+0.48°° 3.88+0.17°°
2 0.2 4.50+0.62% 5.79+0.20™ 13.40+0.71%° 3.33+0.23%
2 0.5 4.50+0.56™ 6.45+0.22° 11.90+0.80"° 4.06+0.14>
2 1 3.30+0.42° 6.69+0.16° 14.50+1.06° 3.63+0.19°%
4 0.1 4.00+0.47% 6.85+0.11° 10.70+0.73"¢ 3.63+0.17°%°
4 0.2 3.70+0.30%° 6.88+0.13° 9.40+0.52° 3.69+0.14°°%¢
4 0.5 3.50+0.31% 6.92+0.75° 10.30+0.45% 3.46+0.15°°
4 1 3.20+0.33° 6.70+0.21° 11.60+1.25"¢ 3.30+0.23%

Data show meanzSE. Means followed by the same letters within each column are not significantly different at

p< 0.05, according to DMRT.
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Figure 3 Multiple shoot formation of K. sisaketensis Picheans. & Koonterm after eight weeks of culture on MS medium with various
concentrations of kinetin and NAA added. (scale bar 1 cm) a. MS (control) b. kinetin 1 c. kinetin 2  d. kinetin 4
e. kinetin 1 + NAA 0.1 f. kinetin 1 + NAA 0.2 g. kinetin 1 + NAA 0.5 h. kinetin 1 + NAA 1 i. kinetin 2 +NAA 0.1
j. kinetin 2 + NAA 0.2 k. kinetin 2 + NAA 0.5 1. kinetin 2 + NAA 1 m. kinetin 4 + NAA 0.1 n. kinetin 4 + NAA 0.2

o. kinetin 4 + NAA 0.5 p. kinetin 4 + NAA 1

e
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Table 3 Effects of BA, TDZ and NAA on shoot and root formation of K. sisaketensis Picheans. & Koonterm.

BA TDZ NAA Average no. of Average shoot Average no. of Average root
(mg/) (mg/) (mg/) shoots/explant length (cm) roots/explant length (cm)
0 0 0 5.000.54" 6.36+0.34° 7.90+0.87° 3.18+0.31%°
1 1 0.2 4.30+0.37" 2.66+0.18% 2.2040.47" 3.25+0.44%°
2 1 0.2 3.40+0.31°* 2.89+0.18% 2.7040.47" 3.42+0.72°
3 1 0.2 5.80+0.53 2.29+0.20° 1.20+0.44% 1.06+0.37°
1 2 0.2 4.00+0.45> 3.35+0.30% 3.2040.51° 3.08+0.37%
2 2 0.2 3.60+0.45°* 3.41+0.29° 3.30+0.45" 3.31+0.17%°
3 2 0.2 2.40+0.16° 3.67+0.31° 1.30+0.42 1.10+0.32°
1 3 0.2 3.00+0.39% 4.92+0.49° 0.90+0.23¢ 2.00+0.48*
2 3 0.2 2.60+0.22° 3.50+0.40° 1.40+0.31 1.93+0.58"
3 3 0.2 2.80+0.13° 4.80+0.60" 2.40+0.37" 2.13+0.26™

Data show meanzSE. Means followed by the same letters within each column are not significantly different at

p< 0.05, according to DMRT.

Figure 4 Multiple shoot formation of K. sisaketensis Picheans. & Koonterm after eight weeks of culture on MS medium with
various concentrations of BA, TDZ and NAA added. (scale bar 1 cm) a. MS (control) b. BA1 +TDZ 1 + NAA 0.2
c.BA2+TDZ1+NAAO0.2 d.BA3+TDZ1+NAAO2 e.BA1+TDZ2+NAA0.2 f. BA2+TDZ2+NAAOD.2

g.BA3+TDZ2+NAAO0.2 h.BA1+TDZ3+NAAO0.2 Ii.BA2+TDZ3+NAAO0.2 j.BA3+TDZ3+NAAO.2
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HAYBN kinetin uax TDZ $9:1 NAA Nssdlianadudunuanseny sanisini ldiiaseauazsnyeanlszy

ngsg
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0.2 Hadniu/ans mmm%ﬂﬁﬂﬁLﬁmfﬁmqummﬂ?{ﬂmnﬁqm 4.50 ap/Audawits fugeuissynsssnaians
nduay Seanaunaidn luauiedn #dundeu wildiaauuansnamieadifiainansgas MS i kinetin

1 Naan5u/ang way TDZ 2 Haanin/ans saunL NAA 0.2 Haanin/ans, kinetin 3 Naanin/ans was TDZ 2 Haansu/

' o

ang $9uAU NAA 0.2 HadnFa/ans, kinetin 1 JaaniN/ans uay TDZ 1 HaAnTw/ans $9u0U NAA 0.2 Hadaniu/ans
HANuIUERALRAY 4.40, 4.40, 4.00 10A/TUAIUNT ATNAIAL B11194RT MS NlHIANA19AuANNITEs AL TANT

HANYNLBALRALNINTAR 6.66 LIWFLNAT ANUIUIINBALNINTARA 6.50 31N/Audung fudawlseynsvsed

I3

o ° v =3 =l Adl a A 1 = [ a A aal = =l o
ANHULAIAULAN 812 NIUNEN AlTenaau Tmumﬂmmmlmy 29U 12819 UaN899nNAUN AIINUAUIRTIIRIUILNIN
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FAIAINIAD BINNIGAT MS LA kinetin 3 HAANTN/ART uaz TDZ 3 HaANTN/ARNT 391U NAA 0.2 Ha@niu/ans,

kinetin 2 NAANFN/AMT WAz TDZ 3 NAANTN/AMNT T9HAU NAA 0.2 Haansu/amg, kinetin 2 Haan3N/ART has TDZ 2

o a o

RaANFu/anT 39880 NAA 0.2 HAAN5U/ART NA1UUIINLRAL 3.40, 3.10, 2.70 31N/FUAILNT ANNAAU TIHAIHN

' '
' o

WANGANAUN AT ANSEAUANMITENUW 95% UATHAINENITINIRALNINTAR 4.45 LEUFINAT AINNNTATITHNANN

anmA9Eas DMRT WudIn1ainziaessiuaalseynszsialuanuisgns MS MR kinetin uay TDZ $9NAL NAA
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= '

RrLAUAMNENIUNUANFIAE ANTUILLBALRAE ATNENILBALRAL ANUIUIINLBAL LATAIINENITINLRAE NAIN

o o

upnFiNeiuaeliE A ATy Nai AN ALANITRNW 95% (Table 4 & Figure 5)
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ans a1g) 8 Al guilszanny 8 lruRwms Nlfuaninuialiungn 4 4Uandf aandufinssiugeulsgynsesnasan
dgnluBaunizdniunad 8 dilai luanilgn 3 9iia Aa Ausau Aunse wasAusauNaNAUNgIE (1:1) llaNINIg
finaeandgniflunan 1-2 §Uani fiudeuilmeynszsinaarBuliudadinduaninuanden1sn danfusenss luks
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wWaeynezsenlgnludunaadidefiduinissesdingegn 100% AMUIUDARALNINTIEA 2.85 1BA/HY AINENT
HRALRRENINTGA 18.27 LIUFLUAT ANUITINBALNINTGA 6.75 9IN/HU ANNENITINAALNINTGA 4.66 LIURLNAT
ATUIUIINALANBINITLARLNINAGA 4.05 310/HU ATTNEIITINATANDINITIBRUNINTNGA 4.87 LGURLNAT
WuhAudnatasnazane msiadanInfiga 0.32 lusung auiuluiadeninian 11.45 lu/siu uwazdiFuin
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N

HEm9N19900TI6R 65% Aousiuganilszynszdianfinatgnlufusouiidnsnissendintieaign 45% Llatinnn
AT ANI9ATAALEAE DMRT WLA1 AMUILEaALRAE ANENIEAALRRE ATNENIIINIARE AIUIUTINATANDINNT

@AY AINENNIINATANe TR WuHIARTNa1eIINazaNe M Tede Auanlueds uasiiuinaaeliilad

'
o

Tuluede JaonuuansreiuedeldadAymeatanseAuAuTadis 95% (Table 5 & Figure 6)

Table 4 Effects of kinetin, TDZ and NAA on shoot and root formation of K. sisaketensis Picheans. & Koonterm.

Kinetin D7 NAA Average no. of Average shoot Average no. of Average root
(ma/h) (ma/h) (ma/h) shoots/explant length (cm) roots/explant length (cm)
0 0 0 3.00+0.39° 6.6620.11° 6.50+0.37° 4.45+0.16°
1 1 0.2 4.00+0.39% 2.83+0.44° 1.70+0.26° 3.37+0.53%
2 1 0.2 3.60+0.16™ 3.00£0.25° 2.00+0.36% 3.98+0.31%
3 1 0.2 3.50+0.48% 3.49+0.34% 2.40+0.34>° 3.86+0.42%°
1 2 0.2 4.40+0.27° 2.54+0.18° 2.40+0.34>° 3.65+0.33%
2 2 0.2 3.70+0.42% 3.02+0.34° 2.70+0.30° 3.10+0.41°
3 2 0.2 4.40+0.40° 3.24+0.30° 2.00+0.47% 2.75+0.56"
1 3 0.2 3.60+0.45% 4.28+0.43% 2.20+0.33% 3.30£0.32%
3 0.2 4.50+0.43° 4.56+0.37° 3.10+0.48" 3.04+0.26°
3 3 0.2 3.10£0.31° 4.87+0.29° 3.40+0.43° 3.63+0.45%

Data show meanzSE. Means followed by the same letters within each column are not significantly different at

p< 0.05, according to DMRT.
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Figure 5 Multiple shoot formation of K. sisaketensis Picheans. & Koonterm after eight weeks of culture on MS medium with various
concentrations of kinetin, TDZ and NAA added. (scale bar 1 cm) a. MS (control) b. kinetin 1 + TDZ 1 + NAA 0.2

c. kinetin 2+ TDZ 1 + NAA 0.2 d. kinetin 3+ TDZ 1+ NAA 0.2 e.kinetin1+TDZ 2 + NAA 0.2

f.kinetin 2 + TDZ 2 + NAA 0.2 g. kinetin 3+ TDZ 2 + NAA 0.2

h. kinetin 1 + TDZ 3 + NAA 0.2
i. kinetin 2 + TDZ 3 + NAA 0.2

j. kinetin 3+ TDZ 3 + NAA 0.2
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Figure 6 Effects of different potting mixtures (a-b) soil (c-d) sand (e-f) soil : sand eight weeks after

transplantation. (scale bar =1 cm)

UNANNIRL
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Table 5 Effect of potting media on plantlet performance of K. sisaketensis Picheans. & Koonterm after eight weeks of acclimatization.

Potting Percentage Average no. of Average Average no. of Average Average no. Average Average Average no. Average total
media of surviving shoots/explant shoot length roots/explant root length of storage length of diameter of of leaves chlorophyll
plantlets (cm) (cm) root storage root storage root content
(cm) (cm) (SPAD unit)
soil 45 1.70+0.45" 5.25+1.36° 4.80+1.22°  153%0.31°  1.75:046°  0.90£0.24° 0.10+0.02" 7.15¢1.84°  10.26+2.61°
sand 100 2.8510.15° 18.27+0.60" 6.75:0.42°  4.66:0.29"  4.05:0.17 4.87£0.51° 0.3240.02° 11.45:0.72°  32.70+1.13
soil : sand 65 2.18+0.20" 9.90+1.64° 5.05+0.80°  2.00£0.52°  2.55%0.45" 1.76+0.46" 0.15+0.03" 8.25+1.32"  20.18+3.27"

Data show mean+SE. Means followed by the same letters within each column are not significantly different at p < 0.05, according to DMRT.
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ﬂ'ﬂmlmi‘%yu (George et al., 2008) uay BA ﬁ@mmuu"ﬁLﬁmi”mwmiﬁ\umwﬁﬁwLLm (Fuadi et al., 2014) FauAnsing
AINNUIREURY Saliwan et al. (2022) LW’]ZLE\]‘EIE\? Kaempferia koratensis \19a1 8 dla19i Luauisgms MS AN BA
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T Y 1
Y o K

IummLgﬁwnung.\amu%ﬁ’flﬁlﬁm"mﬁﬁyu a1z NAA uansmauaunisasgiu it lunguaenduaunsonseu
NsuLNIARUAZNITNAIIN (George et al., 2008) AMNNNIANHINITRELTIRLAMNWANFANT89TTALAN N dLTS
BA $9871L NAA LAY kinetin $91AL NAA ﬁﬁm@ﬁi@n’]ﬁnﬁﬂﬁlﬁmmmLmeﬂmmﬁuﬁ@mﬂmziﬂnixﬁhﬁ wudlu
a1M3gAs MS TN BA ilenethaiianaznszunsiineenuazanlftieaninisiindaniu NAA inanadiadiusi I
esann NAA uasauAumsB LR duaTsunAdkigndesaane Tnaaulesd B liasdles
(Kanchanapoom, 1999) TuanusiAeamuiiediy kinetin Wasatnadarluanudiniufinindd 2 faaniu/ans axiali
AneealdFidenusuiu NAA azinlRnsnlEAndans@n kinetin iitesetnaiion duiulunimasesnfsin
luawnegas MS i kinetin Sl NAA ‘lﬁ’ﬂ,ﬁﬁu’ﬂl’aul,ﬂi’]zuﬂixﬁﬁﬂ‘ﬁﬁﬁu’]L‘W’]:La’/ﬂdL‘f‘j”aLé'ﬂﬁﬂ')”}NLL"ﬁ\iLLi\i AU
291 819 Tuluajuarenandanisld BA $auriu NAA ‘lumﬂww:@”ﬂqL‘fffaLﬁlfaﬁmfu%ﬁmﬁmamu@umimu@urm‘
\A38y L'ﬁuimﬁﬂmﬁmmﬁmm:aumnﬁmmL%u%umfmmimuqumm?agLﬁuimﬁmﬁ@ﬂlﬁﬂﬂ g lidudennsifin
ganlud uaznszfunisinanuaeseuladuisatia nliaadngdudunsels (Mok & Mok, 1994)
Lﬁ@ﬁﬁﬁuﬁ@ulﬂa‘ﬁanizﬁiwmLWﬁzLﬁyﬂﬂummiqm MS ifia BA waz TDZ $auifl NAA aaradindiudi
wnnsi1eri iuean 8 dumnvi wudnluenisgms MS fufin BA 3 DaAnfu/ans TDZ 1 Aadn5u/ans saurfu NAA 0.2
Iadnfu/ans %’ﬂﬂ’]‘lﬁlﬁmﬂﬂmméﬂu’]ﬂﬁqm 5.80 tem/Fudanitg ‘wudwﬁué@mﬂmxunizﬁi’mﬁzﬁwﬁu& 29U A UAY
uauneiin Adsneen wasnudndessiunnudaiures TDZ Qdﬁaﬁuﬂ"ﬂmﬂi"]mﬂﬂizﬁ’mﬁV’]'.J’]JJF;I’]']EI@@LL@&%’MQ‘L&
1nanas iflesann 102 Wuaspausunisasiulafialungulsinledu fuavilfifanisudasaduazininlide
HuNLAE (adventitious shoot) (Lu, 1993) waz TDZ ﬁmmmamu@x@ﬂﬂqfﬁrﬁﬁw adenine-type cytokinins 21110
Tupnudinduiisn TDZ AgiLlazANBNING (Mok et al., 1987) usineislsfinu TDZ fuafufansAnInuazANLEn
818/ (Huetteman & Preece, 1993) BIUANFN9ATN9UARE Saensouk et al. (2016) NNZIREN Kaempferia marginata
duean 4 flanei Tuemnsgms MS ffn BA 2 Radnu/ang saurfu TDZ 1 fadniu/ans dniinlHifnasen 4.90 was/
FugaiiT uAnFneannaisees Phukabhin et al (2016) WNZIRE Curcuma pierreana \Hunan 8 dla luanms
4Rs MS 7ufin BA 4 DaAnfu/Ans dauriy TDZ 2 Sadniu/ans dninliifnseniafaunige 4.20 tan/udauis
Nonthalee et al. (2017) L‘Wﬁzl,a”m Globba annamensis \T119a1 8 ﬁﬂmﬁiu’mu’]iz};m MS ‘171|lﬁu TDZ 0.5 ey
1 {adnfu/ans $auriu NAA 1 Haanin/ans Gﬁﬂﬁﬂﬁﬁmmm@?ﬁlﬂmnﬁqm 5.43 tan/Audawits fugeuilszynszsine
funzidedluemegas Ms Alifinanspaununsdyiiuinfie Sauenoemadennign 6.36 MuRmas uazi

AMUIUIINRALNINTGA 7.90 FIN/AUAIUNT TINLINHIUIUIMNRAENINNIN W MNIGAT MS TN BA Uaz TDZ

F9HAL NAA TIWANFAN9AININLAREUD9 Saliwan et al. (2022) WNNZWAsN K. koratensis Wwnan 8 &imansk luamsgms
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MS MLBn BA 1 HaAn3u/ans TDZ 2 Haaniu/ans 198U NAA 0.2 Haaniu/ans dninliifinsniadaniniga 7.40
2IN/AUAIUNT AMNNNINAFBIATITHF LRIz YNszFe NN zae luaMIgas MS AN BA uaz TDZ $auril NAA
annsadniin e wueenlin uisaniaunndn uaziinsnauaution M eBNIsRe N AT lwa s
A a & A A o gy A A & @ a ° v Py L
N TDZ avluamamnzidssiiatiein WiduRanmzidgadawaian waziinsnanuwauties 1un Ajpinia galanga
(Baradwaj et al., 2017) Curcuma soloensis (Zhang et al., 2011) wax Kaempferia parviflora (Park et al., 2021)
Wetfiusaunlseynszsnaninnziaeslue1nnsgns MS MAN kinetin waz TDZ $au7iU NAA Aowdindu
wnnenaiu unan 8 dlanaf wudnlue misgns MS AL kinetin 2 NaAN31/aR3 TDZ 3 HAANTH/ART 91U NAA
0.2 #aanFn/ans dnihliiinsenafunINgn 4.50 tan/Audauing fiugauilszynisiadafiunazaandu luidn
= | Ao Yy Lo g sy a a_ o a =
FenudndawIneaaNInnIfiugeulzynszAannnziaesiuamsgas MS AliiAnatsnruAxnIEsyELindT
A a =, A oA . L o a a ~ ' A \ a a
Mfineen 3 aanA@udiuiit wesan kinetin iflwarspauaunisasoiviaig lungulainlativ Auasenissydvls
AR A mimmmmm@lm:m:ﬁummﬂwn@ﬁ (Kanchanapoom, 1999) ?ﬁ\iLLMﬂﬁi’mﬂ’m\i’ma'ﬁml'a\i Reena et al.
(2015) iA"EIaAT8N Globba marantina N 1WA TUAMNIgAT MS TIAN kinetin 3 NaANFN/ART $auTTL NAA 0.5
Faan5u/ans Tnunlinesenaay 9.5 8/AUEIuNT LANAI9ANNINUASEU8Y Yaowachai et al. (2020) 1Ne8A88L
283 Globba globulifera NNN1ZLAENTWAMT4RT MS TN kinetin 5 NaANTN/ARNT $aniL NAA 1 Hadniu/ans 4ntin
IiNinaanLads 6.5 1an/Audowig Parida et al. (2018) WANE19983 G. marantina NIWNZLALS 1WA 94RT MS
BN kinetin 3 HAANTH/AAT SaTTU NAA 0.5 Haanin/ans dninliiinueniads 9.5 aas/@udouiie fugeuilsey
P g Sy a a  a A~ = A a
nazpnemnzidesluemsgas MS NlimnaisrouannisasoRulang JaNen8enladeNnign 6.66 [uHLNAT
AMUIUIMNRRENINTAA 6.50 I1N/AUAIUNT UAZANENIINBRENINTAA 4.45 LuRINAs snHauIalun a9y
ATe9 darasnddnnn lunimeasanizidesiuganilseynsesnguanmisgns MS M kinetin waz TDZ saumiy

NAA azgaddnnstninliinineenl@s wigenlGiawsmantaznunisinsnAsudineies lunswnsiasaiia o

v
ya o K

° v A a a 'Y [ a a a I~ Q’/ ) I~ a I~ o
azi Winaasoysin e lfniauegivaiauasiuinaesansacuaunisas AL Iang Tudouig ailaie ananugie
AT IR DI

Wersiugenmzynszieimziaedluaunsgas MS NN BA 2 Ha@niu/ans $oniu NAA 0.1 Haaniu/
ans 21g 8 dun9l innstiuaninneutirueantgnidung 4 gt aanduianistinaeandgnludanign 3 aiin
laun Gusau Gune wazAusounanAunse (1:1) nudsiudeuilszynszAeilgnludunsaddnsnissentas

Ay P Ay a PN o a
494m 100% se9asNIARsiusaulyynseefinaastgnlufndaunanmunaie (1:1) 18m31n19500T30 65%
y oy A A an o o : e
Augawtlszynszrianiineastgnlufusu HensnissenTinleegn 45% TuANFA99ININUTAE YRS Saensouk
=2 o aa X P Py & A v v - o

et al. (2016) ANH1EMIINT90ATINYES K. marginata Mnziaesiiiaitiaudatinaaantgnluizauinizdnluwnauimn
HaNAUNgE (1:1) lunan 6 dUanvi wudnfusau K. marginata H6531N1998AT3M 100% HANUIULDALRALNINTAA

8.25 49p/fill AINENLBALRALFIAR 9.49 LTURLNAT LANGNAININUIRELEY Kochuthressia et al. (2012) An®INIg
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finafiuean K. galanga Mnnzideaitiaitiauiofinsaanilgnlusiu funse uwazijaaen (1:1:2) Wuwan 8 dlanif wud
fudau K. galanga N8m31N1338AT3R 100% WANAINAININUAAEUR4 Bhattacharya & Sen (2013) Ansn1finesiu
89U K. galanga i ziasaiiaitiafinaesnilgnluBauwmnzdnlufunannse (1:1) 1luwoan 4 4llanf wudnfuseu
A o aa o Ju \ ROy Py & A
K. galanga 8Rm31n1998ARTIR 94% annnianaaadluaieiifiugauilszynszsianliainnisniziaaiiaie
5 o . v o 4 4 4 - o . L a
finwaanidgnluBoumizdn annsnagdlfdndangnmunzanign Ae Aunse iwesanfusewlscynszsnad
o ANa A a Ay @ a & A &« a o a aa oA & a o
8R3NN990ATINEIAA 100% HeanAung e Hiluaua NN FuNMANENAuNMNANIAN AUNRMADY oAU
o o d” a | =3 -ﬂl 0” v % 1 1 ‘ﬂl a 1 =
nsinzaaiunass 7 Wenuludames o svunethlin uazsiugenilmzynszienlgnlufusunansfunsy (1:1)

o a ° ©

= aa A a 1 Adl PR dl v daln/ o a Ail a I aa o
UARIINITIAATIATAIANNIAD 65% ALTIUN T UAUATasUNUsznaufaTd9un LNALAT WAZAY TIAUIIUNAA

sauge WeAudendnarBaminileunziunin 1A douduseniitinulgniuauiauiisnanisendsn 45% uaziinag
wingiulaliAasd tHun Arusugen ANNENNEEA ANINENNIIN ATUIUTINAZANDINIT ATTNENITINAZANDINNT
K Augnanssnazaneng sruanly uezfanupsaliladluludeBeufaufudiuseumzynssseiitns
UgnluAunmauazauisunaupunae veiaunmatuealivanzdmiunislgnitenneie esanfiauresia

o

HANWUENIINIENIN ANEuraeatinAIng) wazanreidenunnseiu n1saenlddangnimnnzanaaily

o

AedrAnydluedrannnlunisfieiaimnzidsaiiatieaantgnuEeumiydn

a71nans3e

lun1sidaafatiiunsanuniamizipaaiaitianssynessitailuaium tnsiifiugenilazynsesine
WA 1 EURNAT zdesluemegas MS Minarsaaunnisasaiuiaiangulavlatiu (BA, kinetin uaz TDZ)
sanfuansacuaNnEsyiiuIafgeandu (NAA) inzidsaiiungn 8 a1yl wudnlemnziaasuuanmgns MS
A a . . A a o a - A ° o o o v a ] Y oy
A kinetin 1 #aanFn/ans Fauilugrsavsimunzandmiunistniniiiauenteilszynsesing siugaulansu
aualig 819 Tl anysaiudeuss Wiauiuaeaaae 5.30 san/Audiuing Waimiziagluamsgns MS Nau
kinetin 2 Ha@ANTH/ART $9umL NAA 1 Haaniu/ans dntihliifinsnadaniniign 14.50 san/audouie waziilatingii
! ' dl v d’/ dﬂl dll A o < & a o
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