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Measurement of Determination Time of In-Vitro Flowering in Ginseng (Panax ginseng)

Haeng S. LEE, Kwang W. LEE!, and Jang R. LIU*
Bioresources Research Group, Genetic Engineering Research Institute, KIST, P.O. Box 115, Taedok Science Town,
Taejon, 305-606: and !Department of Biology, Seoul National University, Seoul, 151-742. *Corresponding author.

To measure the time required for ginseng explants to become determined to form flower buds, we cultured zygotic
embryos, seedlings, and cotyledonary nodes on MS medium supplemented with BA and GAs of 5 uM each (flower
inducing medium, FIM) for various periods and transferred to the basal medium. The explants required a minimum of 10
days on FIM to be determined. Histological observations revealed that the axillary meristem to be fated to develop into
flower bud remained in a state of shoot meristem during the first 10 days of culture and differentiated into flower bud after
15 days of culture. We suggest that the in-vitro flowering system described in this study is useful in investigating (a)
regulatory element(s) to cause the phase change from the vegetative to reproductive state by comparing predetermined

explants with determined ones at the molecular level.
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£C2 stael A" sH3tE QAN Panax ginseng C. A
Meyer) $218] 9Ju& H7|3 0% o|eh&E 58, 183
10% A& YA (XA NaOCl 33 4% A= 2
¥ 5 B9 AW OE, 9F FR4E 38 AHT §
2 A0 g A, APNE WelA £4%A,
F4209 Aol ARE AZAZE o 5491 oHIee et
al, 191). $AEAE AL A} & Aol PP
White(1943)2] F7]de] 100 mg/L myo-inositol, 0.4 mg/L
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2°Ce) staellA 15Y ot welsle] 23 AL AHE-E9
o} =3 2l A FAEAY A A - shiEE
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713t 712w x)o] BAS}H GAsE 7+t 5 pM A7leloH(HrE
W A]). 2E wiA = 4 g/LY| Phytagel (Sigma) 2 113 31519
onj, pHE 121°CellA 1587t "sl7] Hel 582 A3}
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Erenmeyer Z8}A3o] Zt7zb 25 mL3} 50 mLA H53)e]
Yolew i Fekaza o S0 AL, My o
09202 sl o BF37] (oF 1000 kx, cool-white 37
Z, 16(): 8() = 25°Coll A wieFatsdct
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Delafield’s hematoxylin©.2. {4y sle] B3}dn|Ag oz s}
ek b HYeE HFS Asde ool BT 9
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AZE <t AT F oAb o E AlE2E AA E
8} v} critical-point drier® 7 FA]7) 2 gold coatingdle] F
A Az eg FAsd .

Hz ¥ 1@

il HgAbd, FAEA P Advie] S BAsg
GAs7} 77t 5 M 718 Stk wix|of] wiokgl A3} o]
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Ak (Figure 1). A71¢] A7k A8E Fobf= iz
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A stolE 3A57] A|AstdeH(Table 1). 743t wl=E A
2ol mhe} xpol E Bl Ay A5 wiek 21 A7t
A WlE7b Fobstel o Wi 104 74A) A Wl g AxE
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A2 3ot FxE= Gotel wl§- vlstch HolrE
Ao M wieks AR Ao Aaely EAZFAZYH
H&o] d4" Fh5e] YT TR 74 $ExA
23549 cH Figure 2A). ]} 5 Aol B x3 2 7133}

Table 1. The frequency of in-vitro flowering in ginseng explants cultured to MS medium supplemented with 5 #M BA and 5 #M GA3 for

various lengths of time.

Frequency of flowering (%)

Day of transfer from flowering medium?

Explants 0 3 5 7 10 12 14 21 2 3H 42 49 % 63 70
Zygotic embryo 00 00 0.0 00 157 344 34 900 674 715 764 638 86.1 667 750
Seedling 00 00 00 00 3.7 56 148 491 518 664 60.8 674 839 O Rl

Cotyledonary node 00 0.0 0.0 0.0 340 491 72.7

100 100 100 100 100 b

alixplants were transferred from FIM to the basal medium.
b“.” indicates no test.



Figure 1. In-vitro flowering of ginseng cotyledonary node explant.
A, A cotyledonary node employed as an explant is indicated by
square (bar = 1 mm). B, A cotyledonary node bearing flowers
after 4 weeks of culture (bar = 1 mm). C, An umbel with many
flowers after 4 weeks of culture (bar = 0.5 mm).
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Figure 2. Histology of in-vitro flowering of ginseng cotyledonary
node explant cultured on FIM. A, Explant before culture. (The
black arrow indicates axillary shoot apical meristem). B, Explant
after 5 days of culture. C, Explant after 7 days of culture. (The
white arrow indicates group of cells fated for flower meristem). D,
Explant after 10 days of culture. E, Explant after 15 days of
culture. F, Newly formed flower bud after 20 days of culture. Bars

= 50 mm.
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Figure 3. Scanning electron microscoph of developmental stages of
ginseng flower meristem. A, Earliest visible sign of flower bud after
12 days of culture. B, Development of 5 sepals after 21 days of
culture. C, Initiation of 5 petals and stamens after 25 days of
culture. D, E, Further development of flower bud after 30 days of
cuture. F, An umbel with many flower buds after 25 days of
culture. Bars = 01 mm. A, anther: Pe, petal: Pi, pistil: Se, sepal:
St, stamen.

(Figure 3B), o ¥o L g}Fo2 5749 £ £ &
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717kl ks 7 A Fert FAHAS (Lin et
al,, 1992).
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