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Heung-Kyu Moon'

- Sun-Ja Kim' - So-Young Park' - Yong-Wook Kim' - Jae-Seon Yi?

"Division of Biotechnology, Korea Forest Research Institute, Suwon, Gyonggido 441-350, Korea

“Division of Forest and Environmental Sciences, Kangwon National University, Chunchon 200-701, Korea

ABSTRACT Various plant growth regulators were tested for shoot proliferation of 7ripterospermum japonicum, a rare and
endangered species. Among the six different media tested, MS medium was the best for the shoot growth. Whereas BA,

upto 3 mg/L, significantly increased shoot proliferation rate,

it suppressed the rate at higher levels. Neither kinetin nor

TDZ was so effective in proliferating shoots as BA. As for rooting, TDZ strongly inhibited it even at very low concentration
though spontaneous rooting was frequently observed from the proliferated shoots during culture of lower concentration
BA or kinetin. In contrast, shoot elongation was significantly promoted by GAz. More than 90% of the proliferated plantlets
could be transplanted via cuttings into pots containing artificial soil mixture where they rooted and resumed normal growth.
Most of the plants bloomed to bear fruits in the following year.
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T2} (Gentianaceae)of] 4ol o HE Aol ER2 &
N5 S0 A8k thd A zio]q SEIe A=
E[ﬂ_a] He oA A9 9 ojwAlE A7)% &,
}%E}H TAEL R o] §E7|%w gith o] 5 YEiw

m Y g s PEAERA d2 giasia 71 Jy
ﬂ%ﬁoi 2ol 4A mEshch £& 9~ 1089 ZA}
Ao ga, A Sz o R 71 g oltt (Lee and Lee 1997).
=W BARAER 11 RAe] Ho At oA B slol & 5]
AlEE AAste] Biska gk

ZivElede SlAAES] MAlof glo] AbEat e HEBAel B
AAR e giete g {83 fcho] E]of gt} (Chen et al. 2006;
Kartsonas and Papafortiou 2007) o1& o] §-qh FAM-E wjtFEA
el o] ZRA R Ut A2 2R £7]4%, dlof (axillary
bud) -2 #o} (apical bud)E o8-8t &9k (bud culture)o] 71
HEA o F AAJE|o] gt} (Chalupa 2003). oldtol| & m&Eal S
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0] 1990 ff o]F M2 e ZAlprho g o 4
o1t} (Beena and Martin 2003). =+2jol|A] ¥} o}
U2} (Beena and Martin 2003; Chen et al. 2006; Kartsonas and
Papafotiou 2007; Faisal et al. 2007) o A= H7RLH- (Youn et al.
1992), A7uke] (Moon et al. 1997), B]AupE- (Moon et al. 1999), 9F=}
AU (Park et al. 2003), VT (Kim et al. 1993), 9)¥2}E (Han
et al. 2004) 5 FJAAES] 7|SA0) thEt A7t wBAR TS
SR sEoe] HIA] ES] 1 Auprh B gl
ST Ao gloje 2 Y ZYujef AtrE o] FoiF
th g9 9 Z7jujokol] o3t A=A S5 (Cho et al. 1992; Seong
et al. 1993; Lim and Yu 2000), 7|1 Ho]3 L (Lim et al. 2000)
2 o927 2 (Seong et al. 1995)9) Hi7} 919, Bang 5
(1994)2 of Aol AM|zul vipigE B¢ AEA A B
shylch ojefgh AmES RS ol 89 A& WAe]
7FedhE AlAFSkE WEol ARk oA 7kA] a8l et 7S

o 2RE AAEE Fie '5P of A
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e ApE o gink A2 AYALHR A GEeTe) &
719] AAo]| v])x]= LEDs(light emitting diodes) #IHES AJ &St uf

QT Moon et al. 2006, 2008).
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24 B e g2EE FAE 60 )
A 100 ml AFZFEEtAT o] YO the Tween 208 2~342 3
7 EE0] FUA 08 AE SR AR, T} B3y
(clean bench)ofl 4] 70% oNe-&E 1827 M2st & t}A] 2% 2o}
HAARFEFNaCIO) 2H-S 217} Z7)7) £30 Triton X-100 &
o 23 W2 Hrlstol 108 A% E50] FEA 4550 1
T AR ¥ it FHSR 53] AT O 172 MSHiR]
(Murashige and Skoog 1962)o] 2As}9ith wz]e] BhAYozi
3% sucrose, AIFARE 0.3% gelriteS AF&3FGITE M= 24 &
2515 em 2719 2] AlPE) 30 ml = B33l ”301]*1
s A 23 T AMRElITh sk S 2541°C, 40 uM m? s
o Wl GG EllA 16417 Bulef SIT, HloF 57 5 o}
& ZARII. ofste] AollA] wiakelEe SUsHA GAIsksITh

oY HIXEE

AReiAe) 45 e BRoE FX 9 GBS Az A
HO 2 MS iz} (Murashige and Skoog 1962), MS Hjx|2] &=
125 BEGAIZ] 1/2MS 812, GD lA] (Gresshoff and Doy 1972), SH
HJ Z)(Schenk and Hildebrandt 1972), WPM %] (Lloyd and McCown,
1980) %! DKW ujjA] (Driver and Kuniyuki 19845 ALE-3}e] £7)9]
SAAIE vk Wiz sAaP o 2 3% sucrose S, 73}

AZE 03% geliteZ AMLSHIC)
54 3 UIRE

B2 Al &5l MS ujA & 71l Az 2
sk MS BRI E 71208 £7] Z4]o] u]2]i= BA, kinetin
4 thidiazuron (TDZ) FE¥ &3-S 2AFSHTH (Table 2, 3; Figure
1). £7)9] A3 2211)7]7] 8} gibberellic acid (GA3)9] ==
(0, 0.5, 2.0, 5.0, 7.0 L 10.0 mg/L)2 WiA|Y M2}ttt (Figure
2). €719 SAIY F S A glol= WZo] & &7] giRo
ZIW EEAE S Fax okotth gl Eoo)4] 5 ujokubg o] A
H3kE 8l 71d4kES AAlskelth 710EL 3~5 cme g 7}
g E7]18 ©sto] 7%l 100 ppm IBAS € (Talc)o]l 410 uhs
o] P& 7| Ho)) A3, QI FAE (peatmoss + perlite 1:1, viv)
oL 455 SISt 41 F ) RAD AN 67 0 631
SHUCE HjFAL: 2% 24x2°C b P 20 uM m” 5 (164]7F
PE A
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W2 AEATE Qo] Abel, AL wtg 1es] B mf MSeh
DKW ufz]eflA] 7)UjAAfo] Blad ofaaiA yepton, #E4
o2 MS HiAE F=89 7 AguiAE Agstdct
(Table 1). AT FAE = EHJO 2= oL v xof| A} 2t
o] o]FojA 1L Hejo] Pl Aol gl At FefEE 2jet
& Aolt} (Fig. 3 A). $HH, ol x| Ky} g9 B3} dAfe] th
ERt=tl ofefRt @A Qo) MTRE A7 53] SH ujx|oA
ST majola e F3prt AUk £719 A%

F2of QlofAl e viz] o w2 EAo] vttt MS HiA|ol| A=
E}% W2 Bk 7o) £31 ¢isAlo) HlwA Ao Qo A
Fotalal, 53] o] A== 208 Ueyith DKW Bl oflAle
=] & Qlo] gejar 277 w7 ARSI WPM ulj 2] ofj A

£719] Aol MS x| e} vjaht glo) g il £7)9]
MARo] Tha Mz LFEPGTE GD wjR|o) A ole) 3kai7} Alet
A Hveha AYgo] A2 Azste] FZ8Ee] 7| Aol 7}
A Az Aow PHEc) SH wiA|o A= €79 AEe GD
A Eoh ekzsht lo] vt wol e Al £7) A%
o] old& ALE Yeith I3t Yeht: BlEE GD> SH>
WPM > 1/2MS> DKW> MS Hj#] 2] 49 & vehgth wets 7],
o 2ol o) e skl MS HiAE J28H 7| WelF
of ek wizZ AT 4= ek MS Hix= 7| WejeEA] 7H
xR 0 2 ALRSh uiA] QlH| AlEFojut wjokEAof whe} thef
3k FE ] viAl 22 A E iR 7 AR 4 Yt (George 2003).
10 BE20] dfolujoFol A= WPM ujzj7} dulA oz o)1l
AL (George 2003), DKW 2= SRR wijgRE B2 02 7
9] Hfj 2)(Driver and Kuniyuki 1984)% &g4:%2] 7]ujuljokol| A
ohestA AREE|AL QlTh
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iR B A F28He 7IWHE G2 MS + 3% sucrose, 0.
3% gelrite WjA|E 7]2HiA 2 AAH S 4 AT} whebA olste] A
HoA= MS HijAE 7|20 2 BA, Kinetin 9 TDZ2] Az AaE H
w3, £719) AAEAE 9o GAsS] w2 AR AlFsgth

E7154]°) n)AE BAS] A= Table 29 k. A2 £
A3 2ol Al g okl @Afo] ZFetA veht $-4
E717F VN2 A3, 718 oA 127 doprt E7]2 fElo]
Atk BA F= F7to] whet thAfE Zrt vha glot §9f
AL g3tk 719742 BAY 2o W AT Zol= gl
UEES Ao weh Habe A Bk Hee R
iAo A YAl =5 AL BA A4 27) A= et feE
AT (Figure 3 A2). Q& A=A ww WA 7ikof] AAvt
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Kinetin®] A= BA B} ZA g} Ao Aos Uehgrt
(Table 3). ZA AT T w ) 3.0-5.0 mg/L S22of 4] THE|9IT)
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Table 1 Comparison of various media on in vitro shoot growth
of T. japonicum

Media* No of shoots Shoot length Rooting  No of roots

(per explant) (cm) (%) (per explant)
MS 2.2£09 1.0t 0.6 95.0 3.1t1.6
112MS 1.9+0.7 0.8+ 0.4 97.5 3.2¢1.2
GD 1.510.7 0.7t 0.3 825 1.941.2
SH 1.64£0.6 0.8+ 0.4 77.5 1.941.4
WPM 1.3+0.5 09+ 04 100 3.111.0
DKW 2.31.0 1.0+ 0.6 95.0 2.8+15

*Each medium supplemented with 3% sucrose and 0.3% gelrite

Table 2 Effect of BA concentration on shoot proliferation and
rooting of T. japonicum

BA No of shoots Shoot length Rooting  No of roots
(mg/L) (per explant) (cm) (%) (per explant)
0.0 2.7+1.1 1.0£0.6 100.0 79225
0.2 31107 1.0£0.7 64.7 1.840.7
0.5 3.3:0.8 0.8+0.5 471 21117
1.0 3.74¢0.8 1.0£0.7 35.3 2.310.7
3.0 4.4+0.8 1.320.5 31.3 1.841.1

5.0 2.0+04 1.521.0 0.0

*Each medium supplemented with 3% sucrose and 0.3% gelrite

Table 3 Effect of kinetin on shoot proliferation and rooting of T.
japonicum

Kinetin ~ No of shoots Shoot length Rooting  No of roots
(mg/L)  (per explant) (cm) (%) (per explant)
0.0 1.8£0.7 1.0£0.5 100.0 3.3+1.2
0.2 1.840.7 1.0£0.5 57.1 1.6+1.1
0.5 1.240.4 1.30.5 18.8 2.3£1.2
1.0 1.840.9 1.340.6 46.2 2.7+1.2
3.0 1.9+1.5 1.0+0.6 14.3 1.540.5
5.0 1.9+0.6 0.9£0.4 6.7 1.0£0.2
7.0 1.6£0.7 0.9£0.5 6.7 1.0£0.2

*Each medium supplemented with 3% sucrose and 0.3% gelrite

27t 28e] 27144 4 e AAlsks A
o] webAl e Holell 4] E717F A Qhfess
A olo] ot 97t vehtou dukaos E7]e
< 7hsskalnt B £719 7Rl A AR e
2A Azt AlZE FAEA Wl

TDZE A2] w27k S7Hete] whe Azef 7 S7he= 2
oj Ak o] weh xpo]7h AA| Uekii (Figure 1). BH 7]
= Aejao] F4 glo] o7t RE0] e2x FHE B W
TDZe] e A= Set. 2Lt dof ufehs Gy d=to] o] %
of A& Zlo] PAEAL, WY el BA ATt vz =
AT FEdon A Be YAk Aedszrt thEr] v
BA £ kinetin#2] 24 #Q] rliy oot AubH o= TDZ
9 A2l g8 E71540 Byl B A0 Yehit
o}, gt 28ee) duo] upE 71SA AlE (Cho et al. 1992)]
A MS wiFol] BASH NAAS] gxaej2 Aivir 2ty 7hg
T2 AGANE e, 2 AlAs HolE7d Y] dEAe]
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Figure 1. Effect of thidiazuron (TDZ) on shoot proliferation and
rooting. MS medium was used supplemented with 3% sucrose and
0.3% gelrite

- 120
No ofshoots (per explant) B8 Shoot length (cm)

1 = No ofroots (per explan)  —%— Rooting (%) 1 100

GA; (mg/L)

Figure 2. Effect of GAs on shoot proliferation, elongation and rooting.
MS medium was used supplemented with 3% sucrose and 0.3%
gelrite
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Do fEH 2718 AN 99 GAle) Helane
AT (Figure 2). GA3S) ] et 27)9) F4jolz 2 A
o7} gieu, M m(7.0 ¥ 100 mg/L)oAs 2AFTE QT
27]9) W= olFolA A nltlg 0|8 A Yok WL
£ 2429l S4jo] s AOR ekt 27 tha 7hs
2 dsae) Qo AT wge Aehswo] met it 9)
o 5w L G, W) 4ol YOIAE Aol wolx] elst
o WIS gekne] Was 34 glo] w Aol wAlser)

o] 7154 AlFelA BAE AMT gEswe Ui
A FA7PRA A B2 As el AolE7|d He] o
A 7Rt Ao 2 eyt o|of Zo] PaEgee) W] uje &
ojgt Aoz vialA E AgolAe wiofuige) dasls Hah)
A 71U L ekslal S4E 2718 7|94bEsle 79
P ARSI 7RSS £7140] 3~5 em O 2 A 7)
UE7|& =ste] £719] 71%0| 100 ppm IBAS E(Tale)of| 4]
Wt o 7)ol AEsklet (Figure 3C). 7194 453 3 &
140707 - 12678 ol A] o] BRIE] o] 90%9] M-S K.
7194452 7IdolA ghZo] oJFAL} (Liesebach and Naujoks
2004; Sanjaya et al. 2006), 22 HrLo| mj & Lo|3}t AL Wy}
&8 AL SOl oA Wizt EEE 8 5 Ik f-83t
WRlolch WE8Ee eA &3ted & AjdolA aalubyat
Aol 71EEE FEFeRA Wt HAE wE g 5
SA] AR o]AlEte] 1W & A3}

c
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€ Aoz Y-S dA3] AAsts] 2, BAS} kinetin ]
T Al 2 A AL o] o] Fo] Hot I x|u|P Y
AH(GAy) Y| A= 7149 f9)3d &37F ik 41590
E7)= AR 719458k 90% o)A Wto] 7Hsdka Ak
Q1 Arto] o|Folrt tEE] g Efol4] thes|d
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Figure 3. Micropropagation via shoot apices cultures of a rare and
endangered species, 7. japonicum
A - Shoot induction and multiplication from shoot apices explant;
B - Shoot multiplication and elongation in GA; treated medium;
C - Acclimatized plants after ex vitro cuttings; D - Rooted plants ;

E - One year old flowered plants ; F- In vitro raised plants showing

normally beared fruits
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