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Multiple Shoot Formation of Gentiana axillariflora
Leveille by in Vitro Culture

Lim Jung Dae and Chang Yeon Yu*

ABSTRACT : This study was aimed to proliferate Gentiana axillariflora Leveille which is one of the
important medicinal and ornamental plants, by establishment of multiple shoot formation and
embryogenesis through tissue culture technique. Callus was formed on MS(Murashige and Skoog)
medium supplemented with 2,4-D, CPA, but not formed with BAP. The addition of 2,4-D 2 mg/ [ into
the medium was effective for callus formation and the rate of callus formation was about 90%. Somatic
embryos were obtained on MS medium for two months. When callus was cultured on MS medium with
combination treatment of 2,4-D 0.5 mg/ ! and BAP 0.5 mg/ I, the number of embryo formed was better
than that of other single or combination treatments and the total numbers of embryo were 18. 8 (number of
total embryo/number of explants incubated = 753/40) at mean. Callus induction from stem and node
explants was increased by addition of TDZ 2 mg/ [ in the presence of 2,4-D 2 mg/ [, respectively. The
best result about the differentiation of shoots was obtained on MS medium added BAP 2 mg/ ! from node
culture. Multiple shoots from shoot apex were induced on MS medium containing BAP 1 mg/ ! and TDZ 1
mg/ !, BAP 2 mg/ 1 and TDZ 1 mg/ [ . The number of multiple shoots per one explant was above seventy

plants. It was the most effective regeneration system for rapid multiplication of Gentiana axillariflora
Leveille.

Key words : Gentiana axillariflora Leveille, embryogenesis, multiple shoots.
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HZoll A Bz n2dn A T2 AHL o
33 91k (Sharma et al., 1993). 92 A5A<Q
o wa} gentiopicroside &8¢ zpolst Vel
Aoz HaxEolA glow (Hayshi 1976, Yamada
etal., 1991) o}y 3} AWl 8F & A8 E PCRE 9]
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A3t =8 Alze] FGolE A3t MSuiA]
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Y, 2,4-DE ©EX YA VeEIG P PAYEH
o AzF AL Bgon, 2PANAME
BAPS] Mele Aejxe] YA gF& 7|XA &
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7 wl FA] NAASH BAP7F ZHA A A2 § &
7+ & 10tk 23} (Cho etal., 1992) $H& Aol &
238 Bt wetA 49 dxF oz Ry g
2 $71A917] S1std € 2,4-DEEA Y7} A

2ol
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YejA A

AZAZZAEA 2,4-D, CPA, BAP/} 3712
MS v A] ol vl F3ted 604 3 F HAE calluso
] embryogenic callus 84 &3 A2+ T FAHE
embryo?] & ZA§ A3} (Table 1, Fig. 1), 2,

Table 1. Effect of growth regulators on callus formation from leaf tissues of Gentiana axillariflora Leveille

Growth regulators No. of No. of No. of B No. of total
explants callus embryogenic embryos
(mg/ 1) incubated formed (%) callus (%) (mean)
2,4-D 0.5 50 44 (88) 19 (38) 589 (11.8)
2 50 45 (90) 35 (70) 895 (17.9)
4 50 42 (84) 31 (62) 677 (13.5)
CPA 0.5 50 21 (42) 13 (26) 247 ( 4.9)
2 50 15 (30) 8 (16) 247 (4.9
4 50 19 (38) 9 (18) 394 (7.9
BAP 0.5 50 0 (0 0 (0 0 (0 )
2 50 0 (0 0 (0 0(0 )
4 50 0 (0 0 (0 0(0 )
2,4-D 0.5 + BAP 0.5 40 15 (38) 12 (30) 753 (18.8)
2,4-D 0.5 + BAP 2 40 17 (43) 7 (18) 483 (12.1)
2,4-D 2 + BAP 0.5 40 18 (45) 10 (25) 295 (7.4)
2,4-D 2+ BAP 2 40 16 (40) 13 (33) 696 (17.4)

Fig. 1. Embryogenic callus from the leaf culture of Gentiana axillariflora Leveille.
(a) Embryogenic callus on 2, 4-D 2mg/I+BAP 0. 5mg/1 {globular stage)
(b) Embryogenic callus on 2, 4-D 2mg/1 (heart stage)
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4-D A=A 2mg/ 1 AX 70%2 embryogenic
callus 34 &2 714 =4 Yl CPA X&) Al o
£ 0.5mg/ ! 9A 26%9] embryogenic callus 843
+2 4334 YeEl e 2,4-D 0.5mg/ | + BAP
0.5mg/ 1, 2,4-D 2mg/ I + BAP 2mg/ | 28] A]
o %% & embryogenic callus B4 &S VeEbITH
i) AP AT RE AHEuje] S £2S 2
ALetR & o 2,4-Du CPA9) B XA B} 2,
4-D 0.5mg/ 1 9 BAP 0.5mg/ 1 ©] ZFX g Al o
AUA F 18,8709 B& A M T FAH A,

3. 28" &7 ¥ E7(oi0] =X ZRE Alx9
wE

2899l 2715 ool e W st Aei el

P4 AvtA o2 vy & o] &3t 3ol o FL
232 Yo @5x2]A 2,4-D 0. Img/ !
& A& AF 710 A 26%, £719)
Me 30%9 ¥4 g2 A2 FAFES HYA
o 9z L A3 A B 3o AE%S e
Wt 2% 59 2,4-DE @EAIYF A oM E
zt ARA = v FE0r) 308 A F ZEslg 1
Abste 54& Y. 2,4-Dot TDZS =8
2213 3¢ £7] vl e} E7] RFM ©EAE
A B G A2 PSS YLy
¥ 59 2,4-Dell TDZE 2¥A gt E7]vid]
B g7 A S 50%013e 53 dejx Ao
o] F0i2 = A & 2 YE T} (Table 3).

2 EA 9 £71e £7]0lt] AHE wjFd 2R

Table 2. The effect of single treatments of growth regulators on node and stem tissue culture in Gentiana

axillariflora Leveille after 60 days

Growth regulator No. of No. of callus(%) No. of shoots (%)
node/stem

(mg/ 1) incubated Node Stem Node Stem
0.01 20/19 1 (5) 0 (=) 3 (15) 0 (-)
2,4-D 0.1 19/20 5 (26) 7 (30) 2 (11) 0 (-)
2 18/16 1 (6 1 (6) 0 (-) 0 (=)
0.01 18/18 0 (-) 0 (=) 5 (28) 2 (11)
TDZ 0.1 18/20 0 (-) 0 (-) 2 (11) 0 (-)
2 17/16 0 (-) 0 (-) 1 (6 2 (13)
0.01 16/18 0 (-) 0 (=) 2 (13) 0 ()
NAA 0.1 17/18 1 (6) 0 (=) 2 (12) 2 (11)
2 19/19 2 (11) 1 (5) 1 (5) 2 (11
0.01 18/18 1 (6) 2 (11) 1 (6 0 (-)
BAP 0.1 17/18 0 (=) 0 (-) 3 (18) 0 {-)
2 18/17 1 (6) 0 (-) 7 (39 0 (=)

Table 3. The effect of the combination conditions of growth regulators on node and stem tissue culture in
Gentiana axillariflora Leveille after 60 days

Growth regulator No. of No. of callus(%) No. of shoot(%)
(mg/ 1) node/stem

2,4-D TDZ incubated Node Stem Node Stem
0.01 0.01 20/19 5 (25) 1 (5 5 (25) 0 (-)
' 2 16/18 2 (13) 0 () 5 (31) 0 ()
0.1 0.1 19/19 4 (21 4 (21 1 (5 0 (~)
) 0.01 19/18 10 (53) 4 (22) 0 (-) 0 (-)
2 18/18 13 (72) 8 (44) 0 (-) 0 (-)
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Fig. 2. Plantlet regenerated from the node segment culture.

A A EH e dEAHIAA MS mediumdl
BAP 2 mg/ 1 A3 E7]0jt] vkl A 7789] A
23 HEAE A2 M 71 ¥2 shoot ¥
3}ES YRR E718 ST 4 Sole TDZ
7 NAAE A2l d 7 $-ol ¥ 3 shoot ¥-31& |
ATt 2¥A e Afole 242 0.01 mg/ |
2 AFEL 2,4-DS 23559 TDZE 2@ A&
E7)r ul ¥ 3¢ 5709 shootE3HE Hyow
F*zd A34E e (Table 2, Fig. 2). &
Ao ¢} Zo] Qe o2 AF3 TDZ7}
2 AA A EA B3l EHAF0) Atie B
+ Solanum spp. (Yu et al., 1994), Phaseolus
lunatus L. (Mok et al., 1979) 5 e 4 EFdA
HusE ).

4. 28Y Hol2 5 E multiple shoot2] &

ZHMNFE FTT A2 NG FHL A% Fo}
Hj kol A= 2,4-D 0.1 mg/ ! & BAP 2 mg/ | A&
ANA F7140)7} 8.9cmZE FTL o] FFL Ho
L AZY £E2,4-D0.1mg/ 1 9+ BAPO.1 ng/ !
Ao 3870 AL HEAE S22 A
7t B Az 34L& JeRAtH (Table 4).
BAPS} NAAE Z2¥A e 7 $-ol& BAPY 5%
7t S7hel met 238 Az A 243
Hem NAA =9 F7te £719 ol A& 7
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A E AFE YEUR LT oA NAAS
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70~8071 S} A A7} 3 At

A multiple shootoll NAA 0.1 mg/ | & AV}
Fozx Brt F=HR o™ GA3 0.5 ng/ 1 2
Aol o3td MEA BAEE Bt dFHT
v <k 85 F-of 7 stat AT

AEA g 2 NGz u T 27 Fo} iy
Z7) o2 AEAI Do] F=dE Aoz YE
gon dxFdMe 2L A2e F2HA &
stk o2 T AL &7 23 frall Ael22 R
B Az7F #715A] geths B2 (Seong et al.,
1993) & FrALEHH o] A& o] & YA A A
2Fo] AgFolm AAQ Wizt W o] HAF
Agol A4d AR ol {FAAHQ] Wl 7]
A% TEAQ HAFAY Aol HAAAE &2
BHA] FA T A B RE MNEE FHEAE U=
=d 923 full set®] genomes 7}A| 1L g o Z+
Zte] HJEEo] Z17) b e 47 71 %S JEtd
AL A 5 FAAY 93 TEZH



Table 4. The effect of plant growth regulators on the regeneration of shoots from the shoot apex culture of
Gentiana axillariflora Leveille after 30 days

Growth regulator

(mg/ 1) MS medium
0w e m ume  Gi g
0.1 0.1 20 38 7.9%+0.6
0.1 2 17 29 8.9£1.3
1 0.1 12 18 6.1+0.2
1 2 18 21 7.0x0.3
0.01 2 27 20 2.0+0.3
0.01 1 17 19 4.0+0.2
1 0.01 19 11 6.8+0.1
2 0.01 20 9 5.8+0.1
0.1 0.1 12 26 4,4%£0.6
1 0.1 11 29 4.8+0.3
0.1 10 28 5.2+0.7
0.1 1 13 21 4.0£0.3
1 1 9 M 6.3+0.1
2 1 10 M 6.0+0.9
0.1 2 11 25 4.0x0.2
1 2 7 19 5.1+0.7
2 2 T12 5.3+1.3
M : Multiple shoots (70~ 80 shoots/explant)
A o] A& AT o EN MY dejrzR
HAZXE 4718 4+ d& Aozt wddd. o

Eo] B E W Fe Aol A& 3t shoot7} F
1513120 (A& v]AA]) o] g A7} GA; 0.5
ng/ 1 & 371 AN FEHASE QB3

N

Table 5. Effect of plant explants on regenei’ation
of Gtiana axillariflora Leveille after 30
days and 60days

No. of regeneration /
No. of explant incubated

Explant
Fig. 3. Multiple shoots from the shoot apex 30days 60days
culture of Gentiana axillarifiora Leveille. Leat - -
ulture of Gentiana axillariflora Leveille Stem 3/310 8/310
Node 20/307 40/307
71908 Folge RE 233 E o (Kimball, Root - 1/288
1983) H“‘ng Z‘H_E']-}—\-ga" ‘?rE‘}'_T’_ %5}“6‘."% ‘l’or ]6’}' Shoot apex 163/140 485/140
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