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Abstract

This study was conducted to determine the kind and treatment
concentration of some plant growth regulators, BA, NAA and 2,4-D, for
plantlet production of Elsholtzia splendens by stem culture.

For the shoot formation of Elsholtzia splendens was in MS medium
with them 0.1 mg/¢ BA was the most effective than others. Their
percentage after 4 weeks was 48, 36 and 16%, respectively.

For examine the optimum concentration of plant growth regulators,
MS medium mixed with BA 2 mg/¢ was the best than any other
concentrations. Its percentage of shoot formation was 88%. But the
shoot growth was more effective in MS medium mixed with BA 4 mg/
¢.  The adventitious root growth was the most effective in MS
medium mixed with NAA 0.05 mg/ ¢ .

The shoot formation was the greatest in MS medium mixed with BA
dmg/ ¢ and NAA 1 mg/¢. Its percentage was 88%. The shoot
growth was good in MS medium mixed with BA 05 ~ 4 mg/? and
NAA 0.05 mg/?¢. The adventitious root growth was the best in MS
medium mixed with BA 1 mg/ ¢ and NAA 0.05 mg/{.

Therefore plantlet production of Elsholtzia splendens by stem culture
was the best in MS medium containing sucrose 30 g/ ¢, agar 8 g/ !¢

and plant growth regulator, BA 1 mg/{ and NAA 0.05 mg/ .
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Mol Abopo] de] Aste 194 AEQA EEHo EFH(Elsholtzia
splendens Nakai)e %2l & A9t AFE HA A vj$ Eo)dzn 73
ol wts = A&, F8 R UL ABolt. EEFE AMANA 30~
70cm AE A2, 8~9¥el 5~10cme 3o BFM Eo] I E(Kim,
1996) #&7HA7F & AEEAM AwiAl 23] 110cm2 Aees Ro
H 15 Q%4 (Sohn 5. 1999a).

=l XSt Elsholtzia 49 A Zole £3F 9ox &h, daa
FedER, TR, A7FR Fol e, BF AEZA Ao P
o] it E 194 wegd AEZ o Je gAY Bz 2 9
Aoz 2olu NAME £ H ge] HEE Aoz AL,
g oolk, F, Y, AY Foll do A L3lm &89 &g Fozg A

A 9}
H] %

do ot

nE

o

tHKim. 1996). 3ol & AxAA Fog o]l g5 Aot

& T BASsFAHo ue ar Zdxo] AAste A
A 6.56%, =71 0.98%, 3+ 801%< ¢ %2 AH 2SS Rgon A
¢ F8 4&2 monoterpened <! elsholtziaketone(52%) 3} naginatake-
tone(30%) 22 Ffot= 2 AFAo] Zg &F& AUz Yvtun H s
o] 9lth(Sohn 5. 1999a).

A wepdog #FARTERZE Fol diFM AAEE EEH F
of d@sta U] Mstgdol S43m sjErIzte] 1 AEFo] sggoz
Aol lovk(Song 5. 1996, 1998) o}z E3z}goly Fag 2 kg
T &EEE MEo] Ho A g

NEAel Z2Au¢E Haberlendt7} AFuj Rl A 22 S wjdst o]F o
GAH 2 gFAY, Virus FHETSAH 2 Callus2%EH 329 B
A A o] JE T ) 7l st leh(ul, 1983; &, 1981;
4, 1978, Wimber, 1963). 3+, A2 vjdS F3td Auid(A 3
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1984; Wimber, 1963), s]oFil=(uf, 1983; B &, 1981; °] %, 1982) ¢ =}
s (o] &, 1979 A&, 1978) Bre] o2 A &AM callus 771, 718 &
gt R AEAE AESAA e & wyior oj&Hu Yok dA ot
T ZAeollM dFAY, 7, §F, B 2 43 F o2 FofelA 4
2 o] gHn = HERAMES £FF $8F 7 AR AHF TR
A 3 AekstA Aol AA oubA| g et At

et 2 Adas 7l 2R dE QNS fFE F Ade
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. a 7 A

EE2Y AE2 HAAA EXse 7HE 21 Jstd A EF &3k,
oF 2004 2,000 ~ 5000%F9 WFH 2EH} HAAE AEo] EIH U
(Good, 1974). EEFoe vi$ oFd | AEo] FEHA YA
(El-Gazzar and Watson, 1970) A= e AHEEL £ FH 93
A FEEg. giEEY BEE74 452 terpenedl ¢ phenylpropenes T
of AHF HAEEC o, £7], £ A Uve ARZHA AFH Ao
o, ¥ g M4 Bo FH] F Fujd # R E HEHo o EE

ZH o2 Aol AT B2
Foll F23 &S A Jd(Valdeyron 5, 1977).

BEY A% F Fa%5(Elsholtzia) S °F 209F0] i, okAlo} - &
o 2di¢t doo F2 Zxdg. I AAdste Fasde
(Elsholtzia ciliata (Thunb.) Hylander), Z ¥R (Elsholtzia splendens

y

o3

2 4EY =Tt ®ob &
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Nakai), 7F= % &7 (E. angustifolia Kitagawa), o071 &/ (E. saxatilis Nakai
ex. Kitagawa), £ #(E. minima Nakai), @ ¥ (E ciliata Hylander
for. leucantha T. Lee)7t Jth. E5F 134 L3d 252 ojugle A4
SGAY Bz R ddAdel 2olx RN E X do] MxE P

}m

o

2 Apgsted 2 ok, +£F, g, AE 9 goz o|n S8 &
525 2Q0tHKim, 1996).

T3 FHE AELS YR Eo] WY AERZAM AHFe FIHE S
sl /7)ol o] &3 Ut BHE AEL AA oxygenated

monoterpenoids, furano-monoterpenoids, phenylpropanoids A€ 2 ¥

3 oxygenated monoterpenoidsAl€el= E. blanda, E. poilosa, E.
strobilifera, E. eriostachya var. pusillaZ} 43}3l, furano-monoterpenoids
AFol= E. densa, E. stauntonii ( Tucker and Maciarello, 1995), E.
cristata, E. oldhomi, E. argyi, E. partrinii, E. ciliata?} E£3%59,



phenylpropanoids Al¥ o= E. polystachya, E. incisa, E. splendens (&8
), E. argyi var. nipponica’t E#EE Aoz B AtHAteeque 5,
1988).
|2 FA7IEMEAM 2 G 24
TE 7he€ S9HEZ ALd AolAtH(Chung, 1994; Park,
1995). °olef s &ZXFY doldT LM T FFAA A= =2
& AMHst A ES Mdaty] A% AEAH Asr A3 se] F
< A% 27 AL=EAHSong 5, 1996, 1998). v} P X ol A

At Fas ZARANA A TRAE Asls 2o 2ol 7}
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*F7e 52 ¥ monoterpene R elsholtziaketone(52%) ¥ nagin-
atakentone(30%)2 2 vl AS5Ao] 73 & 71 Uoka Sohn(1999
b)o] B gk v} o}

A= 2% Haberlandt(1902)7} 713 WA A B9 Dy FE2yE A
=AE #71F o2 B3lE HBAZ o HopollA ojgsE AT}
AlEH A Aok 53] A8 W 43ez A7 L §Eo o] &5y
T AT B S o8] FYH T Jon oo uxi o
g2lEo] ¥slAx 9l Murashige®t Skoog(1962)= @ 490 z A )
S AT MiAE & A HES MS wix g AU,
sG]l UM 7HE FR} F kA BALS AEZAZEEAQ
auxin® cytokinin®]t}. auxine Went® bioasseyol &3] 1 A7 H=
2 AU WP EZEEA [AA(indoleacetic acid)?} Yov FAE3R
Z A+ NAA( @ -naphthaleneacetic acid), IBA(indolebutyric acid), 2,4-D
(2,4-dichlorophenoxy acetic acid)5°] Uil o]5& 7|WdlAe 7]z t}
A zpol7b lth(Wareing and Phillips, ). cytokinin® WA Z 2202 se-
atino] A1 ¥4 EAZA kinetin, BA(benzyl adenine), 2iP(N6-iso-pente-
nyl adenine)°o] Qo™ o]59 28L& auxin® ZEZH, AVIE 2w o)

tH(Wareing and Phillips, ).
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gurA o2 auxing 2 E3Hroot initiation)l] FXHo T LY
(Gamborg et al., 1974; Halperin,) 24-DE auxin AT &4o] v ¢ ¥
7] W&o callusFE& wiAo] Bo] H7H™, 2+ auxin@} cytokinin®
715€ FAo Yetd " gl cytokinine iAo A shoot HAdol &
FHog Agso EAHZ 315 A A7t (Skoog, 1943). 7] iul gl
A auxin® cytokinin®] A &) ¥ &L AEA/F L PPN T A
&S 3} (Skoog and Tsui, 1944; Skoog and Miller, 1957).

Skoog 9t Miller(1955)= 7| #¥ Aol 29 Ao st AFddA &
v S (pith) 71W 2 APl A BAZ L shoot ¥3t= auxind cytokinin
o] vl gof ute} MU B

Wo00d(1982)% pecan? &7 H ujgolA shoot 5242 4 mg/ ¢ ¢ BA
o} 1 mg/ 09 IBA9 H7I7F /b AR Holdon 5280 ddsE
2uc Aoy B85S Frdted o a3Holdtn Bustdd. Stapfer
¢} Heuser(1985)% periwinkle®] Z7]d3# ujfolA shootd] FTAE 93|
A kinetinelv} 2iPRtt BAZE © AFHHelgxn &t Zhang$}
Davies(1986)= vl 2 UF 9 7] H S WPM(woody plant medium)si ] ol
PBA(6-(benzylamino)-9-(2-tetrahydreopyranyl)-O9H-purine), BA X&
kinetin 5& ¥7}3ld wiFs A3 3 ~ 9uMe BA H7}7} shoot 524
gHAolgtn Ao



m. As 2 4y

1. 43 As A%

AFro] st e IR TAE A o2 Z7) wige A
B2 AHES7] s i8] WellA dol - ASAZHY. ol ALEH )
A& MS HiA](Murashige and Skoog, 1962)°l sucrose 20 g/ ¢ 3} agar 8
g/LE H7lIsln, 3t 7 A pH 58% ZAslo] wjokdid 100 my =2
Fotd o o] & 121 C(1.5atm)ol 1583+ gt A 3 AL AR A,

T ATE 70% EFo 1527 AAAN F TukE 20%9 Laxol 15
w7 AAANAHDG. o] & H gl 3~53] AH F wjA] 1084 XAsY
o WY AL 2512C9 259 4N A4 29 o 1257 284
A4,

2. E71 430 F

=714 g AFE3 wixl= MS wiA| 9] sucrose 30 g/ ¢ & agar 8
g/LE HNE ¥, ndETF A pH 582 2Asto] 250 mi AzHEet AT
50m¥ #3121 C(1.5atm)ol A 1587 nd @8ty ALgatda. =
714H wigele FAE 127 ASAYD HEAY vidE 2 ~ 3 mm 2
712 ddstd  ZF g 7 25704 4 x4 wjdzd e 2512T 9
20 2,000Luxe] Z¢Y 3ol 16/8he] FF712 Hu)gst ot

1) HERFxAAY FH7 AEA ALt vXHE= 4F

o] AP AEAFZAHAY FFHI AEA AL vAE IFE T
otz dAstd o g AFzAA] FFHE dolR7] Y3l cyt-
okinin4l BA$} auxinZl NAA®} 24-DE Zt7} 01 mg/L 9 ¥=2 A3}
o AMg3tA



2) A2AZzAA X7t AEA ALFA VA= 9F

NgpgzAA st AEA NS vAE FFE Loty A
9 Aol 8o 453 BAY NAAE AH&so 24 A2 vx=
0.05 05 1,2, 4 mg/ 2 @& M3t Fx2E controlZ2 FA

3) AEAZzAA) & =7t AEA ALstd vA= 9F
AgAGzAA &3 =t AEA AEst A= dFE A

2l BASt NAAES Al&3tdth. M8 st BAS NAAE 77 0.05 05,
1,2 4mg/t o2 T3t ARG



L 4 28Z=24A F771 42 AL vA= 93

B AYLe FAE sucrose 20 g/ L I} agar 8 g/ L& 73 MS ujA
A 1252 AFAIZ A EA(Figure 1)9 £7] AHE ASAZZAHAQ
BA, BAA % 24-DE ZZ 01 mg/ ¢ & APt widstdt. old shoot
A A8 2 EAHZ Ko A dEFS dolrv] Hdstd A3y 4

#}+= Table 13 Figure 294 ¢} Ztc}.

Figure 1. Germinated plant from seed of Elsholtzia

splendens Nakai for 12 weeks.



Table 1. Effects of BA, NAA and 2,4-D on shoot formation and shoot
and adventitious root growth from node of Elsholtzia splendens Nakai

for 4 weeks.

No. of Node explants
Growth explant shoot forming Shoot  Adventitious
regulator(mg/ £ ) growth root growth
cultured No. 9%
BA 0.1 25 12 48 ++ +
NAA 0.1 25 9 36 ++ ++
2'4_D,,,“_4._0'_1, ﬁ25 774 - 16 oy -
- I none + ! poor ++ 1 good +++ 1 very good
Autx oz Z7] HAZ wlYd wixolA X4 F 5 ~ 7Y AEEH
shoot7} @A ElE AL Hoog Had 5 ATt olFA H A3 shoot

=
NEAGZAA N we oA 2ol Bt shoot A4S BA, NAA
2 24-Doll A Z+zt 48%, 36% % 16%= YElY BAZE 7HE 9538k
2]} shoot &L BA NAAOA EF &&dA YeldAR 24-DE
shoot A ¥ A9 A&E& A ZaAd.

FAZS BAY NAAdARE AR 24-DillM e FASHA SR
o, 7 A5E BART NAAAAN oi F33A vewdd., durdoezm
NAAE ¥ 2% 3Hroot initiation)ol] ¥ o2 283} (Gamborg et al.,
1974; Halperin,) 24-D¥ auxin oA &4o] oi-¢ %7 W&ol callus
=g iAo o] H7tEH, W2 & auxin cytokining 7]E & FAlAl Y
b mi= ok 28] BAE wWiAAA shoot Aol AxHor =i}
o, 24 238 A A 1 H(Skoog, 1948)1 A Aot

= XA
[
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BA 0.1 mg/L

NAA 0.1 mg/L

24-D 0.1 mg/L

Figure 2. Plantlet formation from node culture of Elsholtzia
splendens Nakai in MS medium with BA, NAA
and 2,4-D for 4 weeks

- 11 -



2. 42 AZxAAY 27t AEA AL v 47

A dFlAM shoot AT BAHZ Kol $58 A2AFzHA¢ BA
gt NAAE 7HA3 AE8AF3z2HA HgdsErt Ago nx= 432 &
obR 7] st Zkzt 005 05 1, 2, 4 m/¢9 T2 Ag 3 Azg=
Table 29} Figure 39| A ¢} 2kt

Table 2. Effects of BA and NAA concentrations on shoot formation and
shoot and adventitious root growth from node of Elsholtzia splendens
Nakai for 4 weeks.

No. of Node explants
Growth . shoot forming Shoot Root
explant
regulator(mg/ £ ) growth  growth
cultured No. %
control 95 T 5 - -
BA 0.05 25 10 40 R N
05 25 15 60 . .
L 25 16 64 . \
2 25 22 88 . )
4 25 11 44 _
NAA 005 o5 . - - —
05 25 9 36 . .
! 25 5 20 R .
25 4 16 + _
4 25 3 12 R )

- ! none + ! poor ++ 1 good +++ 1 very good

ol Mzd usd P4 RYAT SEo 42 APlH BE Ao m
%

& & Aoz Atk BAY H9E HE7 %olUFE shoot ML =



7beted 2 mg/ 0¥ W 88%E JHF FA ol WETF9 28%°l BlE uj$
T8 434S Yt a2eid A5 X mEl & Zoly Rz
FUAT 4 mg/LAM FHF F AR BAHILS HAFEY 005 ~ 1 mg/
LoAMT FAAHAAT &L wFsAt.  Datta®t Datta (1984)7}
Angelonia salicariefolia®]l BA 1 mg/{ & AL o 2AHo} £8Ho] 43
sttt 3 21y} Subramanya®t Schwandes (1986)& BA 25 mg/ ¢S A
@S @ shoot @A 7HF a3z stFed ol AF FAges B
A+ A3t FAFS AT

cytokinin A= FAHZL BASE JAste Aoz A AA W
(Schrandolf and Reinert, 1959: Ben-Jaacov et al, 1991), ¥ A3y &=

A Fke cytokinin HelolA FAZo] FAFHAEH ] HSE & F
(200009] dPolMet vpArtA 2 A sEAMY Hee RS T4 o

-111

AstA Fe ol AT EF FH H S callus2HE LAH
A& cytokinin A el & =R H o= ArHSoh et al, 1998; Soh et
al, 1999). 22l FAHE B2 B9+ WA auxinolY ethylened ¥%7}
Z7sttk= B 31 (Moncousin et al., 1989)7F 1+=d cytokining] BAo|A ¥
Aol =" AE WA auxino] &3 Ao A5}

NAA® 4%, shoot AL AFER 05 mg/ L ANA 36%= 7+ §-
o EFERGYE b F3sAAT FE7F oA+ E shoot 4 &L 7
adte S Bt shoot AFAME HA 005 mg/ LY HAsEdAMe
FTHAT L7t FoldFE Hidte AFES EAT ¥AZ ¥4 BA
9} vl=3 AYAES HA AHEEel 005 ~ 05 mg/ L oAlA FAEYX g A
F& 005 mg/ ol e BAY dixTol H8] Hzd 5 Ad4E e
Atk oM ¥ NAAY FE7F Eolds4E Kol ZHasdte ZI4E vehY
= Aol W3 Thomas(1989)= ®<& FE9 auxino]l ¥ Z3Z A
ethylene &4 & S7HA A Feo 2% AT Bug vt 9lof o
HE ddo] ¥FFY FHE2REH FX¥E shootd Ho IS A=

Aoz Atgdt

4
o

Nl
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Control BA 0.05 mg/L

BA 05 mg/L BA 1 mg/L

BA 2 mg/L BA 4 mg/L

Figure 3-1. Plantlet formation from node culture of Elsholtzia
splendens Nakai in MS medium with BA and NAA

for 4 weeks.
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NAA 0.05 mg/L NAA 0.5 mg/L

NAA 1 mg/L NAA 2 mg/L

NAA 4 mg/L

Figure 3-2. Plantlet formation from node culture of Elsholtzia

splendens Nakai in MS medium with BA and NAA

for 4 weeks.
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3. HEAZxAA T Fx7 AEA AR A= 9

ZIHelgS B HEAY ¥31 ¢ gE3le AYZHENL T u)
A& 2o wet 1 FAdol AA tE Ho=z U Yow(Binh and
Heszky, 1990; Data et al, 1990; van Altvorst et al., 1995), 2355 <
BhHog Fof et 55X auxin® cytokinin® Z o] HLsom
Busol gt Kaul 5(1990)2 NAASH BAZF #7t9 wixol Dendran-
thema grandiflora®l 3 Z719) HAANE I3 YE 9 calluse) 23
1ol A4 shootd} HAH o] E3se Aog nusde. ahgy Z7)4
A W FE F shoot ¥ AT Ao HF3 A2WFzHA ] &
& FEE ¥olr7] 95t BAY NAAS 3§38t A¥3 A= Table
33} Figure 494 ¢} 2t}

HEWFZHAY 5= WE shoot AL WA BAY S%7}
FoldTE FUlea NAAE 5571 %‘E-OH—-J—?% Hadte AY¥S Ho
NAAe°] ®lsf BAd gt 4ol & RAog Yetgrh 23U BA 4 mg/ ¢
AMe thh t2A et oy BA 4 mg/l + NAA 1 mg/€ 9] E3d =
EolA 7Hd Fokd

BA9 FXxo] mWZ shoot &L & zo]E Holx = okghx|ub NAA<]
&7 oA E FUbste A¥L RYon, BA 05 ~ 4 mg/f 9 NAA
005 mg/ L& EFF FxolM $M3A UErT)

FAT 24H AS2 A2 u%E9 BAdAME FAHA FAY HS
o] AZsAL NAAE FE7} EoldFE #ast:E AL Yeyou
BA 1 mg/¢°] NAA 005 mg/¢ & EFF FxoA 713 S5390. o
A NAAY Fx7t 2olA4E Afo] Pastes AAE JYEUE Ad
3l Thomas(1989)& & FX9 auxino] ¥a] Z2o]A ethylene ¥4
= T7HA Helo B85S dAANNT T Rustgsy o2 Ay =
&9 ZEZLO_ETH 549 shootd] wo] P& vlAe Aoz AlgH
ot 2213 BA 4 mg/ 09 Fxo NAAZ &8 Held AoMEs 2AH2o

_16_



B4 F%Ath. Anthurium® YEH  uj ko) A callus2 75 ¥3}9
shoot= HEAZZHA7 e wxdHE 4 &2 5 31(Thomas,
1986), Lim et al.(1994)& Z7]7} E3i9 EvtES ZH9o NAA 05 mg/ 4
St TDZ 0.2 mg/ ¢ 7} EFE whA MW 242 857} 7hsstin LA
A, ole HEd we WA 3289 $£3zo] gal HEAZZAA 9
FTE, 7 ¥ auxin® cytokinin®] £ u]& oA gl wdo] FERET I A}
s9ch

123 BA 1 mg/8 + NAA 4 mg/ 09 EF 22 Fxoly an N =
callus7t FAH7IE Aok BB ZoM callus FA o= I1FEY
auxine], £3} 3 Lol H¥E9 auxinol Ssth= mms} At
(Chen etal., 1985; Kawahara and Komamine, 1991).

meb SN EAME st BA 1 mg/¢ + NAA 0.05 mg/ 0 ©] &3
TE7F 7HE Asictn Algdn

-17_



Table 3. Combinational effects of BA and NAA on shoot formation and
shoot and adventitious root growth from node of Elsholtzia splendens

Nakai for 4 weeks.

Growth " No. of Node explgnt; Shc;o; adventitious
regulator(mg/ ¢ ) explant  shoot forming
BA NAA cultured  No. % growth root growth
0.05 0.05 25 8 32 ++ ++
0.5 ’ 25 6 24 ++ +
1 25 5 20 + +
2 5 5 20 . -
- 4 %5 4 16 + .
05 005 | 25 16 64 e+ ++
0.5 25 16 64 ++ +
1 25 13 52 ++ +
2 25 9 36 + +
4 [ 125 7 W=+ o+
1 005 | 25 21 84 4+ wrr
05 25 16 64 ++ +
1 25 14 56 + +
2 25 13 52 i E
4 | 2. 6 24 o+ 4+
2 005 | 25 20 80 +++ +
0.5 25 20 80 ++ +
1 ‘ 25 18 72 ++ +
2 | 2 12 48 - .
4 25 8 32 + +
4 005 25 1768 eer -
05 | 25 20 80 - -
1 25 22 88 ++ -
2 | 18 7 . -
4., 25 17 68 s+ -
Control 25 7 28 ++ +
- ! none + I poor ++ I good +++ I very good

-18_



BA 0.05 mg/L + NAA 0.05 mg/L BA 0.05 mg/L + NAA 05 mg/L

BA 0.05 mg/L + NAA 1 mg/L BA 0.05 mg/L + NAA 2 mg/L

BA 0.05 mg/L + NAA 4 mg/L

Figure 4-1. Plantlet formation from node culture of Elsholtzia
splendens Nakai in MS medium with combinational
concentrations of BA and NAA for 4 weeks.

_19_



BA 05 mg/L + NAA 0.05 mg/L BA 05 mg/L + NAA 0.5 mg/L

BA 05 mg/L + NAA 1 mg/L BA 0.5 mg/L + NAA 2 mg/L

BA 05 mg/L + NAA 4 mg/L

Figure 4-2. Plantlet formation from node culture of Elsholtzia
splendens Nakai in MS medium with combinational

concentrations of BA and NAA for 4 weeks.

- 20 -



BA 1 mg/L + NAA 0.05 mg/L BA 1 mg/L + NAA 05 mg/L

BA 1 mg/l. + NAA 1 mg/L BA 1 mg/L + NAA 2 mg/L

BA 1 mg/L + NAA 4 mg/L

Figure 4-3. Plantlet formation from node culture of Elsholtzia
splendens Nakai in MS medium with combinational
concentrations of BA and NAA for 4 weeks.

_21_



BA 2 mg/L + NAA 05 mg/L

BA 2 mg/LL + NAA 1 mg/L

BA 2 mg/L + NAA 4 mg/L

Figure 4-4. Plantlet formation from node culture of Elsholtzia
splendens Nakai in MS medium with combinational
concentrations of BA and NAA for 4 weeks.

- 22 -



BA 4 mg/LL + NAA 05 mg/L

BA 4 mg/L + NAA 1 mg/L BA 4 mg/LL + NAA 2 mg/L

BA 4 mg/L + NAA 4 mg/L

Figure 4-5. Plantlet formation from node culture of Elsholtzia
splendens Nakai in MS medium with combinational

concentrations of BA and NAA for 4 weeks.
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THA MY F2E THs A AP Ay g 2o A2azz
ol B3 dFolA, shoot HAS BAANA 48%=2 713 anH

o], T HFOF NAA, 24-D +£2o2 Jeudtl HAHZT WSS NAA
b b FsE I BA, 24-D €22 Jebgdth 18U shoot A S0l A
T & AolE Bolx ¢hght

NERF2EA A Fxol B3 APoA, shoot A MA+E BA
2 mg/ LA 8%Z 7Hd EA UERon shoot %S BA 4 mg/ £ o A
7t Fstdh. FAZ A8 NAA 005 mg/ Lol X 7H Gz st

AEAFzEAY EgF ol BH 4PN, shoot A MASEE BA
4 mg/8 + NAA 1 mg/¢oA 88%=2 7F4 Zkthk  shoot %S BA 05
~4 mg/ Lo NAA 005 mg/¢ o] EFHoAM 718 Fsstgdct. BHgze
A5 BA 1 mg/L + NAA 0.05 mg/ ¢ oA 7+ A §o] £t}

webd XEFFS] 7] LS 5 P 42 MS #WAol  sucrose 30
g/t agar 8 g/¢ Z BA 2 mg/ L7} HGetn, 2225 S MS uj
Z|oll  sucrose 30 g/ ¢ % agar 8 g/¢ L BA 1 mg/? + NAA 0.05 mg/ ¢
TEY AEAFEHEAE HHS wixolM wigslE o] Hgsivin Alg
2k
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