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Abstract

Experiments were conducted to determine the effects of plant growth regulators on in vifro flowering and micropro-

pagation of Gentiana scabra Bunge which had been used the cut flower, pot flower ornamental and medicinal plants.

Flower bud formation was affected by GAs; and kinetin. The optimum concentrations for flower bud formation

was observed at 0.5 mg/¢ kinetin and GA,, while kinetin was favorable. More flowerings result from the interaction
of GAs and kinetin at in a combination of 0.1 mg/¢ kinetin+0.1 mg/¢ GAs, but the optimum concentration of GAs
and kinetin was decreased. All concentrations of kinetin with 0.1 mg/¢ GA; or O mg/¢ GAs+0.5 mg/? kientin re-
duced Tso(weeks needed for 50% plantlets). The plantlet growth was affected by GAs and kinetin during plantiet

culture. More lateral shoots and better shoot length per plantlet were obtained as GAs and kinetin concentration were

increased up to 1.0 mg/£. The number of per plantlet was greater increased in MS medium containing GA; than

kinetin. Interaction was exhibited at lower concentration with 0.5 mg/¢ GAs and kinetin, but not in higher concent-

ration with 1.0 mg/¢ GA; and kinetin.

Higher pod diameter increased seed germination, while lower pod diameter was obtained from abnormal plantlet.

MS medium containing 0.5 mg/2 GA; significantly increased germination without regard to pod diameter.
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Fig. 1. Comparison with in vitro (A) and in vivo (B) flower.
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Fig. 2. Effect of GA; and kinetin on percent of flower bud formation per plantlet. Shoot segments were cultured for

18 weeks on MS basal medium containing various concentrations of GAs and kinetin in the 16 hours day-
length at 22C.
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Table 1. Effects of GAs and kinetin on number of flower buds, flowering and Tso of Gentiana scabra Bunge.

Plant growth Number of flower Number of T
regulators (mg/%) buds(22 mm) flowering *
—— (weeks)?’

GAs Kinetin per plantlets’ per plantlets

0.0 0.0 0.60 0.40 -
0.0 0.1 0.75 0.33 -
0.0 0.5 1.00 0.40 13
0.0 1.0 0.50 0.00 -
0.1 0.0 1.00 0.80 14
0.1 0.1 1.40 0.60 14
0.1 0.5 1.00 0.25 11
0.1 1.0 0.50 0.33 12
0.5 0.0 1.00 0.17 -
0.5 0.1 0.33 0.00 -
0.5 0.5 0.42 0.00 -
0.5 1.0 0.17 0.00 -
1.0 0.0 0.00 0.00 -
1.0 0.1 0.42 0.20 -
1.0 0.5 0.50 0.00 -
1.0 1.0 0.00 0.00 -
LSD (0.05) 0.41 0.23

Significance Values of F

GAs * * % -
Kinetin NS NS -
GAs * Kinetin NS NS -

z), Plnatlets cultured on MS basal medium containing each concentrations of GAs and kinetin at 22T with 16 hours

day-length for 18 weeks.

), Tso - Weeks needed for 50% plantlets to flower bud formation.
x), Nonsignificant (NS) or significant at the 5% (*) and 1% (% *).

GAs9 % ¥ GAs9 kinetin A& 7tole 159 #9717}
AFHAL kinetin® FEelE Fa7) AAHYA @
Rk HEAGT AT Az DAL 7N B I F
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Table 2. Effects of GA, and Kinetin on axillary branch number,shoot length (cm) and weight (mg/explant) and root

number and weight (mg) of Gentiana scabra Bunge.

Plant Growth Lateral shoot

regulators(mg/# number per Shoot Root
GAs Kinetin plantlet” length(cm)  weight(mg) Number  weight(mg)
0.0 0.0 3.4 12.50 254 10.0 86
0.0 0.1 2.3 9.95 153 7.0 78
0.0 0.5 3.6 9.80 227 12.8 124
0.0 1.0 47 11.38 214 10.7 78
0.1 0.0 4.8 10.77 167 2.8 31
0.1 0.1 6.8 9.40 228 6.2 28
0.1 0.5 8.0 11.55 236 10.0 99
0.1 1.0 8.7 9.80 212 4.3 25
0.5 0.0 8.8 7.7 194 6.2 47
0.5 0.1 9.5 6.25 231 8.8 58
0.5 0.5 12.4 7.00 216 8.0 51
0.5 1.0 20.7 10.38 378 6.2 36
1.0 0.1 26.5 11.12 366 9.3 36
1.0 0.1 224 14.10 227 9.6 37
1.0 0.5 20.7 15.00 262 6.0 25
1.0 1.0 31.8 10.33 136 5.2 31
LSD (0.05) 3.3 1.74 63 3.0 26
Significance Values of F
GA; % xY * % NS * * %
Kinetin * NS NS NS NS
GA; * kinetin NS * ¥ NS NS

z), Plantlets cultured on 1S basal medium containing each concentrations of GA; and kinetin at 22°C with 16 hours

day-length for 18 weeks.

y), Nonsignificant (NS) or significant at the 5% (%) and 1% (% %),

23 47 gl E BA FA59 Axdo| Fo] 1y
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T oke] o3 2z9) AR B APy} wol B
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E1, SR NAAY Fx7F F7F8Hd doa ooy,
2 H¥AdAE GAs9 kinetin® FE7F 1.0mg/E71A]
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2 Yehtd Kineting 9=22 X3t ABY= 0.5
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Table 3. Effect of size of pod and GA; on germination of Gentiana scabra Bunge.

Concentration of

Pod diameter(cm)

GA,; (mg/e)

Percent of germination
after 1 months

in M basal medium

Pod{0.5
0.5¢Pod<0.8

Pod>0.8

LSD (0.05)
Significance

Pod diameter

GA;

Pod diameter * GA,

0.0
0.5
0.0
0.5
0.0
0.5

8.3
17.7
12.0
253
15.3
52.3

6.5

* %7
* %
* *

z), Nonsignificant (NS) or significant at the 5% (*) and 1% (* %),

ikl oAtk Reje] ML AvEe NAATH i
AN A FHAPT g5te] B AEFUFI Haje]
AL FANZ L, GAE AR AT

Exle| ot

& F29 hdolg g FAATY] H3td nFele
A7) 4 71 AR2EA Y AtEdE B 144 B vl
rigad

nF2Y A7, GAsY M7} Aol 1x9) 93}
b AAHN B 2717 0.590M 0.8cm7HA] W

dohgol E3tom, MSHAIY 0.5mg/¢ GA, ¥7t

& A8 F/MAAY £ nELr & £=
23H 2 BE dold FAEAE BYo] v
2 ARE gF717 el A5 Folx
HAEAZ AAEA ZaAch dbyoz g2 @
= GAs 10ppm €9l 397 A A% dolE A7
gv. g 2 A8 A GALS wiAd Hrleee A
ol & dA3 Z7MAY EAE GAd AP
obdt &A= UolA =3tgon, taly
FR gtod, wlxo)] GALE 0.5mg/t A7ME9E
© BAA Fta Hely wS E9 50

=237 A=

~N
E
r _]‘.m

T
o3

e

O

M ey

o]

o
-

o3

oxl
ox

o 1 mo
lo

ox
[nT——

o
-

13
=1

2
T JdUEsHs, A3t 2 sidgoezA st

o
o}

A4

46 / 438t

1, P2 EA o] b S5 Uiz 2 S
2 AAE BYsl7) dsted ey B9 2 AgzEA 9
EFHE AQS e O doh 339 242 05mg
/¢ kinetin™ GA,Z H7letge o 71 2toy L &
h= kinetino] T #9kth #39] GA,U kinetin ¥52 1
TR RAZAEAE LY 239 SIS da
HAUZ, AsroMe 43Fgd mazh Aok 3t
50% FAHvH ZEe F4 (To)® 0.1mg/? GAZ)
H7151908 W kinetin® Hxo) #AY] 11-14F0I%
ot 22 B GA,Y EFI} kinetinBU AT, TEE
EF 10omg/d 7HA & #% 4k FUHEEY vx
(0.5mg/8) A 7 AFZAATY HaAgo] AYHAU
th R ¥4E GAY TR S $E 724G
HEY A77F Smm7A EF4E

9 32717 A& & viFA

ol&o] Fokom, 1
$AQ ASA7E Bk
Ao GA; 0.5mg/8 H7he wo

A3 ST,

Wi

ks
KR
=

b
dAle =

°of g7 FFUAUEL wlATre] dRALe

3 o]Fojon ol& FAt=gur
PSSt
L A9, 43, 74, I8, FIF 230G



£5te) ) s 2 B0 B g7

o L& @Al U A, FxdolsHA L
#8749, 134 (1990)

2. Evans, L. T. . Flower induction and florigen concept.
Ann. Rev. Plant Physiol. 22, 365 (1971)

3. Salisbury, F. B.: Photoperiodism and the flowering
process. Ann. Rev. Plant Physiol. 12, 293 (1961)

4. Bernier, G., Kinet, J., Jacquard, A., Havellange, A.
and Bodson, M. Cytokinin as a possible compo-
nent of the floral stimulis in Sinapsis alba. Plant Ph-
ysiol. 60, 282 (1977)

5. Raghavan, V. and Jacobs, W. P. © Studies on the flo-
ral histogenesis and physiology of Perilla 1I. Floral
induction in cultured apical buds of P. frutescens.
Amer. j. Bot. 48, 751 (1961)

6. Wellensiek, S. J.: Principles of flower formation.
Acta Hort. 68, 17 (1977)

7. Chailakhyan, M. Kh. and Butenko, R. : The effect of
adenine and kinetin on the differentiation of flower
buds in Perilla stem tips. (English translation) Dokl.
Akad. Nauk SSSR 129, 293 (1959)

8. Ganapathy, P. S. ! Floral morphogenesis and flowe-
ring in aseptic cultures of Browallia demissa L. Biol.
Plant 11, 165 (1969)

9. Gupta, S and Maheshwari, S. C. . Induction of flo-
wering by cytokinins in a short-day plant, Lemna
paucicostata. Plant Cell Physiol. 10, 231 (1969)

10. Maheshwari, S. C. and Venkataraman, 1. L . Induc-
tion of flowering in a duckweed Wolffia microscopica
by a new kinin zeatin. Planta (Berl.) 70, 304 (19
66)

11. Margara, J. and Touraud, G. | Experimental research
in vitro on neoformation of inflorescence or vegeta-
tive buds from explants of Cichorium intybus L. V.
Variation in the effects of certain organic compou-
nds according to the conditions of the medium. Ann.
physiol. Veg. 9, 339 (1967)

12. Nitsch, C. and Nitsch, J. P. ' The induction of flo-
wering in vitro in stem segments of Plumbago indica
L. II. The production of reproductive buds. Planta
72, 371 (1967)

13. Scorza, R. and Janick, ]. © In vitro flowering of Passi-
flora suberosa. . Amer. Soc. Hort. sci. 105, 892 (19
80)

14. Wardell, W. L. and Skoog, F.: Flower formation in
excised tobacco stem segments. §. Methodology and
effects of plant hormones. Plant Physiol. 44, 1402
(1969)

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Wardell, W. L. and Skoog, F. : Flower formation in
excised tobacco stem segments. 1ll. Deoxyribonucleic
acid content in stem tissue of vegetative and flowe-
ring tobacco plants. Plant Physiol. 52, 215 (1973)
Pharis, R. P., Ross, S. D., Wample, R. L. and Owens,
J. N. ! Promotion of flowering in conifers of Pinaceae
by certain of the gibberellins. Acta Hort, 56, 155
(1976)

Rogler, C. E. and Hackett, W. P. ! Phase change in
Hedera helix | induction of the mature to juvenile
phase change by gibberellin As. Physiol. Plant. 34,
141 (1975)

Margara, ]. and Touraud, G. : Experimental research
in vitro on neoformation of in florescence or vegeta-
tive buds from explants of Cichorium intybus L. V.
Photoperiodical induction. Ann. Physiol. Veg. 10, 41
(1968)

Handro, W. © Structural aspects of the neo-formation
of floral buds on leaf discs of Streplocarpus nobilis
cultured in vitro. Ann. Bot 41, 303 (1977)
Paulet, P. and Nitsch, J. P. ! La neoformation sur
fleurs sur cultures in vitro de racines de Cichorium
intybus L. Etude physiologique. Ann. Physiol. Veg. 6,
333 (1964)

Murashige, T. and Skoog, F. * A revised medium for
rapid growth and bioassays with tobacco tissue cul-
ture. Physiol Plant. 15, 473 (1962)

Robbins, W. J. © Gibberellic acid and the reversion of
adult Hedera to a juvenile state. Amer. | Bot 44,
743 (1957)

Wardell, W. L. and Skoog, F. : Flower formation in
excised tobacco stem segments. II. Reversible remo-
val of IAA inhibition by RNA base analogues. Plant
Phystol. 44, 1407 (1969)

Kayo, 1., Daisuke, T., Toshinobu, A., Motoyoshi and
Koichiro S.: Clonal propagation of Cephaelis ipeca-
cuanha Rich. Plant Cell Reports 7, 288 (1988)
Jha, S. and Jha, T. B. : Micropropagation of Cephaelis
ipecacuanha Rich. PlantCell Reports 8, 437 (1988)
Kennth, C. T., and Jacqueline, A. C. . Shoot and root
organogenesis of Camellia sasanqua. Plant Cell Repo-
rts 5, 381 (1986)

Thomas, C. M. Biochemistry and physiology of
plant hormones. pp. 158-195 2nd ed. Spring-Verlag
(1989)

Korean ]. Life Science, Vol. 6. No.1(1996. 3) / 47



