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In vitro micropropagtaion of medicinal plants

Chi-Ni Hsia', Yih-Juh Shiau’, Shu—Ru Yang®, Wei-Chin Chen®

'Associate Agronomist, “Assistant Agronomist, Agronomy Division of
Agricultural Research Institute, Council of Agricultural Executive Yuan,
Wufeng, Taichung, Taiwan 41301, ROC.

Abstract

Medicinal plants are getting important to human health in many ways
however since their natural habitats destroyed rapidly and the over-collection by
human beings, the natural population of medicinal plants disappeared
significantly. Many of these plants when propagated by conventional methods
take long times or along with a low rate for multiplication. Those endangered
medicinal herb germplasms not only need to be conserved but also need to
produce substantially for the using of herbal medicine industry. The rapid
multiplication of medicinal herbs by tissue culture techniques can help to solve
these problems.

During the last decade, our team has studied two major medicinal orchids an
endangered Taiwanese species Anoectochilus formosanus Hayata and another
important Chinese herb Dendrobium candidum Wall. Ex Lindl. After several
years of work, the proper timing for pollination, maturity of pod for sawing, the
media for seed germination and seedling growing and the fast seedling

multiplication techniques were all investigated. Standard operation
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processings for production in vitro seedling of A. formosanusand and D.
candidum seedlings have been established. Moreover, tissue culture training
classes held annually introduced relevant techniques to farmers and a project for
returning A. formosanusand back to their natural habitats is ongoing.

An efficient protocol to produce high quality rooted planted which are easy
to acclimatize for field establishment is very important for large-scale
production of in vitro seedlings. The seedling production of Bupleeurum kaio
Liu, Chao et Chuang and Salvia miltiorrhiza Bunge, two important Chinese
medicinal plants, by using ventilated container closure to overcome the
problems of vitrification (hyperhydricity ) on fast multiplication seedling of in
vitro, has became more practical.

In these two years we start to produce Angelica dahurica in vitro seedling
for the herb medicine company through a cooperation project which may open

another window for us to bring our research studies to a level of industry scale.
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Table 1. Influence of seed maturity on germination of Anoectochilus
formosanus Hayata Z

Seed maturity Germination rate after culture for
% ) 15 days 30 days 45 days 60 days
50 0.0 0.0 0.0 00cY
62.5 0.0 0.0 0.0 00c
75 0.0 0.0 0.0 00c
87.5 45.2 47.6 50.1 50.8 a
100 35.9 36.7 36.8 36.8 b

Z Basal medium : 1/2 MS basic salts with 3% sucrose and 0.9% agar.

Y Means followed by the same letter within each column are not significantly
different at 5% by the t- test.

4.2 BA Kinetin Sl €55 it 4 P UGTSLY ByAE
Table 2. Influence of BA and kinetin on shoots multiplication of Bupleurum kaoi *

No. of shoots No. of hyperhydric ~ Percentage of
Phytohormones .
(mg/l) produced , shoots developed per hyperhydric
per explant explant shoots
Kinetin BA 6 weeks 8 weeks 6weeks 8 weeks 6 weeks 8 weeks
0 0 13g* 19¢ Oc Oc 0 0
0.1 0 25f 2.6 de Oc Oc 0 0
0.2 0 2.6 ef 3.0d Oc Oc 0 0
0.4 0 2.9 de 4.1c¢ Oc Oc 0 0
0.8 0 2.7def 2.7d Oc Oc 0 0
0 025 6.0a 73 a 0.6b 1.2¢ 10.0 16.4
0 0.5 50b 6.2b I.1a 29a 22.0 46.8
0 1.0 4.1c¢ 6.0b l.1a 28a 26.8 46.7
0 2.0 3.0d 39c¢ 1.0 a 1.6b 33.3 41.0

“In vitro grown shoots about 1.5cm in length were cultured on half-strength MS
basal medium supplemented with various concentration of BA and kinetin.

¥ Shoots smaller than 2c¢m in length were not scored.

* Twenty explants were tested per treatment and the data was collected after 6 and
8 weeks of culture. Means within a column followed by the same letter/s are not
significantly different from each other at the 5% level by LSD test.
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Table 3. Influence of dispense paper as container closure on root formation, shoot
proliferation and seedling acclimatization of Bupleurum kaoi in vitro

shoots *
Percentage of Avg. root Survival rate
tai 1
Container closure rooted , length of per AW W
explant rooted explant

Aluminum foil

77.8+589a 1.69+0.09a 333+642d 11.1+642d

(6 weeks)
Aluminum foil (1 weeks)

+ Dispense paper 589+1.78¢c 1.19£0.10c 55.616.42c 444+6.42b

(5 weeks)
Aluminum foil (2 weeks)

+ Dispense paper 72.2+544b 1.59+£0.09b 77.8+6.42a 48.1+7.41a

(4 weeks)

Aluminum foil (3 weeks)

+ Dispense paper 71.1£12.1b 1.51+£0.10b 74.1+3.70a 444a
(3 weeks)

Aluminum foil (4 weeks)

+ Dispense paper 73.3+8.67b 1.59+£0.10b 74.1+7.41a 37.0+£3.70c

(2 weeks)

“In vitro grown shoots about 1-1.5¢m in length were cultured on half-strength MS
basal medium supplemented with 0.5 mg/l IBA for 6 weeks.
»* Same as Table 2.
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Table 4. Influences of container closure and culture duration on proliferation of
Salvia miltiorrhiza in in vitro culture *

Length of normal

Shoots per explant
Treatment - shoots
Number Normal hyperhydric (cm)
(%) (%)
Aluminum foil (6 weeks) 7.2+2.1a O 100 -
Dispense paper (6 weeks) 4.5+0.8c¢ 100 0 325+ 1.78a
Aluminum foil (2 weeks)
+ Dispense paper (4 6.4+1.1b 100 0 3.12+1.12a
weeks)
Aluminum foil (4 weeks)
+ Dispense paper (2 41+09c¢ 100 0 1.87+0.38b
weeks)

%% Same as Table 2.

% 5. [BA Y/ S5 50 1 4 R AL By

— -

Table 4. Influence of IBA on roots formation of Salvia miltiorrhiza in vitro shoots

z

IBA Percentage of rooted Avg. no of roots per Avg. length of roots
(mg/1) explant ¥ explant” per rooted explant
0 37.5+£6.29d 24+0.78 ¢ 34+0.59¢
0.25 525+119c¢ 41+£125b 42+098Db
0.5 75.0+£5.00 a 52+198a 48+1.12a
1 65.0+£2.89b 45+2.18b 43+0.78Db

Z Yy, X

Same as Table 2.
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Fig.1. (A-D). Asymbiotic seed culture and ex vitro establishment of seedlings of
Anoectochilus formosanus.

[f' 2. FlEEE 'ﬂ‘f\”ﬂ%&*ﬁép P A BB

Fig. 2. Masspropagation of Angelica dahurica cultured in vitro.
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A 3. ST (B 0 2 AR L 1 (A) P 5 2 [ F I 1/2MS [
1 30g/1 %ﬁ%%ﬁlfl@ =1 (B) /LA 1/2MS BRRETE )1 80/l Fu&i
T 8.5 g/~ 2g/1 YT 30g/LIARER ERRLHl12 = 4 7]V 1y
74(C)(D) éﬁﬁ ¥ 1/2MS Eﬁ'@fﬁ?ﬁﬁ"{l 1 ml/l 3&?&‘;7&%‘?‘ 2 mg/l BA~0.1 mg/l
NAA ¥ 30g/1 ﬁ\ﬁiﬁéﬁlf[@ =30~k 75 j\ﬂ/‘[ﬁ% (E) #Ef'wf‘ﬁ,'ﬂ_;?
F AR 2 WALV (F) ﬁﬂiiﬁ?l%@ﬁﬁqﬂ ERIESTNALIEE

Fig3. (A-E) In vitro propagation of Dendrobium candidum using axenic nodal
segments. (A) Germination of seeds, two months after sowing on
half-strength MS basal medium supplemented with 3 % sucrose, new
leaves (nl) protocorm (p). Bar 1.20 mm; (B) Seedling growth after four
months of culture on half-strength MS basal medium supplemented with 80

g/l potato homogenate, 2.0 g/l activated charcoal, 30 g/l sucrose and 8.5 g/l
Difco Bacto agar. Bar 1.22 c¢m; (C-D) Sprouting and elongation in the
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axenic nodal segments on half-strength MS basal medium supplemented
with 1.0 ml/l HYPONeX (liquid, N:P:K=6:3:3), 2 mg/l BA, 0.1 mg/l NAA
and 30.0 g/l sucrose after 30 days (C), Bar: 0.82 cm; and after 75 days (D),
Bar: 0.97 cm; (E) Two months old tissue culture raised plantlets after
transferred on tree bark and incubating in growth chambers with high
humidity. Bar 1.30 cm; (F) Established tissue cultured raised plants in
growing in the natural conditions in the A Li mountain, Taiwan. Bar 2.60
cm.

P4 R S 1 Img 5. 427«#“”% A

BA % 0.1mg/l NAA [V 1/2MS £ 0. Smg/l IBA (IBAE'F:t 0. Smg/l
= A2 H(A) ~ 6 EH(B)E 1 NAA (NAA). 1/2MS*?5,§£L
[EORESIIE l?jw ° Y SANE T -

Fig4. Sprouted shoot of Bup eurum kaoi Fig5. Influence of IBA and NAA on root
in the axillary bud after two weeks formation and growth of
(A), six weeks (B) and 12 weeks Bupleurum kaoi plantlets when
(C) of culture on half-strength MS cultured on 1/2MS basal salts
basal medium supplemented with medium supplemented with
1 mg/l BA and 0.1 mg/l NAA. 0.5mg/1 IBA (IBA) and 0.5mg/1

NAA (NAA) for 6 weeks.
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Fig.6. Healthy rooted plantlets of Fig.7. Survived acchmatlzed plants of
Bupleurum kaoi after cultured Bupleurum kaoi after in vitro
with dispense paper as container plantlets transferred outside for 4

closure for 6 weeks. weeks.
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At %15"3{ J[I BA (0.1 %% 0.05 mg/l) ¥ kinetin (0.5 %% 0.25 mg/1).V MS
ELZT: ﬁL(A) bif Y kinetin (0.2 ~ 0.1 ~ 0.05 0 mg/1)./ 1/2MS £l
YI:EE@?FI, [ EL(B) 5\2%% 6 ﬁné%r'*ﬁfﬁ*[@‘/ﬂ v ?”I/ °
Fig.8. Effect of BA and kinetin on in vitro shoot multiplication of Salvia

miltiorrhiza.

Micropropagation of Salvia miltiorrhiza cultured on half-strength MS basal
medium supplemented with BA (0.05 =" 0.1 mg/1) and kinetin (0.25 = 0.5 mg/1)

(a), and cultured on half-strength MS basal medium supplemented with 0, 0.05,
0.1 and 0.2 mg/I kinetin (b) for 6 weeks.



156 2004 BIFEE MR 3 5 S0 mP 1 (1 7

9. 215 Eﬁ%ﬁfx 1 0.5mg/l [ 10. | ”’*ﬁ*';ﬁ’/{%@?” 6
1/2

IBA [/ 6 H 1 58 £ i I/;ﬁgﬁzi ?EJI/
f{[ﬁ 7

Fig9. Root formation of Salvia miltiorrhi:Fig10. Survived acclimatized plant of
plantlets when cultured on 1/2MS Salvia miltiorrhiza after in vitro
basal salts medium supplemented w plantlets transferred outside for 6

0.5mg/1 IBA for 6 weeks. months.



