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In vitro culture of adventitious root from Rhodiola sachalinensis
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Chuncheon 200-701, Korea
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Abstract - Rhodiola sachalinensis is one of the most popular oriental medicines in East Asia. It is a perennial herb, belonging
to the family Crassulaceae, which is mainly distributed in mountains at the altitudes of 1700-2500 m in Baek-Du mountain.
Cultivation of this species for the production of medicine materials is not easy in nature, because of restrict habitats. /n vitro
production of roots can be applicable for the production of medicinal materials. Here, we investigated the optimal conditions
for induction and proliferation of adventitious roots in in vitro culture system. Leaf, stem and root segments from R.
sachalinensis were cultured on Murashige and Skoog(MS) medium supplemented with the various concentrations of
IBA(Indole-3-butyric acid)(0.5, 1.0, 3.0, and 5.0 mg/ L) and sucrose(10, 30, 50, and 100 g/ L). The optimal explant for
adventitious root induction was leaf segment. Induction of adventitious roots was highest on MS medium supplemented
with 5.0 mg/ L IBA and sucrose 30 g/ L . In liquid culture, fresh weight of adventitious roots was highest(15.65 g) on 1/3
strength MS liquid medium supplemented with 5.0 mg/ L. IBA with 30 g/ L sucrose. These results revealed the first attempt

for the production of adventitious roots in R. sachalinensis.

Key words - IBA(Indole-3-butyric acid), Leaf, Root, Stem, Sucrose
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HAch(Fig. 1A).91¢] Aol vrehtzo] FA4HS H1
WA =0 ewo] @A(BA)S AR = Ao AlRF)

Table 1. Effect of IBA concentration on adventitious root
induction from leaf, stem and root explants of R. sachalinensis
on MS medium containing 30 g/ L sucrose after 4 weeks of

culture

IBA  No. of adventitious root Induction rate(%o)
concent
ration Leaf Stem Root Leaf Stem Root
(mg/L)

0 0 0 0 0 0 0

145+ 163+ 3.3+
+ + £+
0.5 15d L5 06d 67+4.7 44+7.8 4344.6

237+ 20+ 113+
L0 o Top s 0645 67:82 56:80

323+ 287+ 153+
+ -+ 4
3.0 35h  15ab  1.5b 87£9.3 T8+4.5 67+6.9

433+ 267+ 16.0+
5.0 162 302 20a 98+8.8 89+5.8 69+7.9

"Results are the means + SD, of three experiments. Different
alphabetical letters are significantly different according to Duncun's
multiple range test at P < 0.05.
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52 GO Sl el s WA AH FEE S 2ol
dukAolth(Yu, 2000), 3 2279 Su|E(Pulsatilla
koreana Nakai) ¥} 2501 Y2 Umus davidiana
Planch) 9] 4 {0 B2 e SA4lo] aup|Ql
Ao g Bt v} itk (Jung et al, 2007; Kim et al,
2007),
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sucroseZ} 50 g/ L o]d& H7FS shd FA1o] 1.54)
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Table 2. Effect of sucrose concentration on adventitious root
induction from leaf, stem and root explants of R. sachalinensis
on MS medium containing 5.0 mg/ L IBA after 4 weeks of
culture

No. of adventitious root Induction rate(%)

Sucrose

(L) ZLeaf Stem Root Leaf Stem Root

0 0 0 0 0 0 0

277+ 250+ 153+
00 Jse 200 15 6718 S6+17 440

460+ 393+ 313+
+
00 Sa e oy 9983 89826 88121

337+ 333+ 37.7+
SO oun ne. S8822 8422 76125

1.3 3.0 4.7+
100 0.6d 10d 1.5 34+4.1 55422 45+1.9

" Data are the means + SD, of three experiments. Different alphabetical
letters are significantly different according to Duncun's multiple
range test at P < 0.05.
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3 e AAES Wi 23 MS HHoIA 7.68 g, 1/2
MSHRAI A 12,11 g, 12T 1/3 MS shAo Al A5
©] 15.65 g&. & 1/3 MS iAol A 7Pg Fogt A5 2

tHFig. 24). o= HEF] 1650 oFe] S Hel
Zolm, HAuje} 2 A= 1/3 MSHjA|l| 5 mg/ L ¢
IBA, 50 g/ L 9] sucroseE 7[5t vjR| 2 A0 A T4
HolF= Ado|thFig. 1E).
olelt AT ThE 2BE A8l AH(Lithospermunm
erythrorhizon) AL U A8 AYo|(Rumex crispus) 574
S BT e o) 40 STl HesE MAT
2 RAFZE] At shikonin ©] 71 e o]
ot B9t UA5tEtHShimomura et al, 1991;
Chang et al, 1999). T3 AxZe ] 1/3MSH A<
5.0 mg/L 2] IBA, 50 g/L 9] sucroseE A7}5t vjx]o
A 7V w8 M25E(1.54 g)& H3AthFig. 2B).
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Fig. 1. Adventitious roots of R. sachalinensis. A; Control(without
IBA and/or sucrose)(bar=10 mm), B; Leaf segment(bar=5 mm),
C; Stem segment(bar=5 mm), D; Root segment(bar=5 mm), E;
Adventitious root growth in 1/3MS liquid medium with 5.0 mg/
L IBAand 30 g/ L sucrose after 7 weeks of culture(bar=3 cm).
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Fig. 2. Effect of medium strength on growth of R. sachalinensis adventitious roots in 250 m L flasks containing 5.0 mg/ L and
30 g/ L sucrose after 7 weeks of culture. A: Fresh weight; B: Dry weight.
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