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ABSTRACT
Shoot-tip multiplication of the medicinal species — Plantago asiatica was carried on MS medium with [AA
and BAP or kinetin. Best results in micropropagation were achieved by adding 0.1 mg/dm3 IAA and 1 mg/dm3
BAP. After 6 weeks shoots were transferred to MS medium for rooting. The resulting plantlets were transferred
after 8 weeks into pots and after a period of adaptation into the ground (field culture).
The species Plantago asiatica was propagated in vitro by shoot-tip multiplication for the first time.
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INTRODUCTION

Among over 200 described species of the Plantaginaceae
family only several have been cultured in vitro so far: P.
asiatica L. (Tu Yisheng 1996; Andrzejewska-Golec 1998a,
b; Makowczynska and Andrzejewska-Golec 2000), P. lan-
ceolata L. (Skrzypczak et al. 1995; Budzianowska and
Skrzypczak 1998; Fons et. al. 1998, 1999; Budzianowska
2001), P. major L. (Brimer 1988; Martin-Cordero et al.
1996; Mederos et al. 1997/1998), P. maritima L. (Chang
and Locy 1996), P. media (Kunvari — unpublished data), P.
ovata Forsk. (Wakhlu and Barna 1988, 1989; Pramanik et
al. 1994-1996; Chowdhury et al. 1996; Barna and Wakhlu
1998).

P. asiatica — species related to P. major — grows only in
the Far East countries (Yamazaki 1993; Ronsted 2002. Ph.
D. thesis) and has been used for medicinal purposes since
ancient times in the area of its occurrence (Andrzejewska-
Golec 1994). P. asiatica (Plantaginis herba and Plantaginis
semen) are included in the Japanese Pharmacopoeia XIV
(2001). Recently this species has also been used in the fo-
od industry (Kanamaru 1994; Tokumaru and Tokumaru
1999) and cosmetics production (Ito 1996).

Multiplication of Asiatic plantain for the first time was
described by Tu Yisheng (1996). He regenerated this spe-
cies through indirect organogenesis and published his re-
sults in Chinese (with only English abstract).

The aim of this work is micropropagation of P. asiatica
by use of shoot-tip culture.

MATERIAL AND METHODS

The seeds of P. asiatica were obtained from the Botani-
cal Gardens, Faculty of Science, University of Tokyo.
They were surface-sterilized by immersion in 2.0% sodium
hypochlorite for 10 min and then rinsed 3 times in sterile
water. Then they were germinated in aseptic conditions on
Murashige and Skoog medium (MS) supplemented with
2.0 mg/dm? kinetin, 1 mg/dm? gibberellic acid (GA,) and
0.7% Difco Bacto-Agar. The cultures were placed in the
dark, and transferred into light after germination. The sour-
ce of the explants were 2- and 4-week seedlings, from
which 1 cm fragments of the shoot-tip were taken (Fig. 1).
The explants were placed on the MS medium containing: 1
or 0.1 mg/dm?3 of indole — 3-acetic acid (IAA) and different
concentration of kinetin or 6-benzyloaminopurine (BAP)
(Table 1).

In all the experiments described below, the pH of the
media was adjusted to 5.6-5.9 and 0.7% agar was added
before autoclaving. All the media were autoclaved for 17
min at 123 + 2°C. All cultures were done in growing cham-
ber at 25 + 2°C, in 80-90% humidity and light intensity 40
umol/m?s.

The resulting shoots were transferred after six weeks for
rooting onto an agar MS medium without growth regula-
tors. After a rooting period of two weeks the plantlets were
washed in sterile water to remove agar and transferred into
pots with a sterilized (0.5 h) mixture of soil, sand and peat
(3:4:4 v/v).
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Figs 1-6. Plantago asiatica L. — in vitro regeneration via shoot-tip method.
Fig. 1. 4-week-old seeding — the source of the explants. MS medium with 2 mg/dm? kinetin and 1 mg/dm?® GA;. Bar 1 cm. Fig. 2. 4-week-old shoot. MS

medium with 1 mg/dm? TAA and 2 mg/dm? kinetin. Bar 1 cm. Fig. 3. 6-week-old plantlets. MS medium without growth regulators, rooting. Bar 1 cm. Fig. 4.
8-week pot culture. x0.55. Fig. 5. 3-month pot culture. X0.2. Fig. 6. 5-month field culture. X0.5 (Photo: Ryszard Sasiadek).
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TABLE 1. Micropropagation of Plantago asiatica L. through culture of shoot-tips MS medium, 6-weeks culture.

IAA mg/dm?3 Kinetin BAP mg/dm3 Number of explants MR* £ SD
1 33 5.18£0.58

0.1 - 2 32 4.41+0.56

5 32 3.23+0.53

1 16 2.25+£0.72

- 2 35 4.57+£0.71

1 5 16 3.31+0.80

1 - 23 3.48 £0.80

2 - 35 2.17£0.72

MR* — multiplication rat was evaluated as the mean number of buds and shoots obtained is one explant at the end of the multiplication cycle (6 weeks).

The plants were watered every two days with sterile wa-
ter. Glass covers were used to ensure high humidity around
the plants at the initial steps of growth. After one week the
time of contact with non-sterile air was increasing gradual-
ly. Three weeks later the glass covers were removed and
the plants were watered with normal tap water. Following
adaptation the plants were transferred into the ground in
the Garden of Medicinal Plants, Department of Pharmaco-
gnosy, Medical University of £.6dZ.

RESULTS AND DISCUSSION

At the beginning of the second week of shoot-tip culture
in vitro roots started to appear, and at the end of the second
week the first buds appeared. The age of the seedlings (2 or
4 week), from which explants were sampled, did not affect
their ability to form shoots or roots. The culture was conti-
nued for six weeks (Fig. 2). The best micropropagation
(multiplication rate) results were obtained for MS medium
enriched with 0.1 mg/dm3 IAA and 1 mg/dm3 BAP.

The plants did not require any additional media for elon-
gation (Fig. 3). After eight weeks well-rooted plants were
obtained, which were able to develop further in pot culture.
In the eighth week of culture in pots the plants formed ba-
sal rosettes consisting of 6-7 leaves, each 10-12 cm long
(Fig. 4).

Plants derived from in vitro clonal propagation by shoot-
tip multiplication were normal in appearance. They did not
significantly differ in morphology from the plants obtained
in our climate during conventional culture in the soil. Only
the colour of the first leaves in plants obtained by the mi-
cropropagation of shoot-tips was intensively dark green.
The next leaves were the usual bright green colour. The
plants showed good vigour. They developed a normal root
system. Plant cultures in vitro blossomed between the 3rd
and 5th months of the pot culture (Fig. 5). In room condi-
tions they gave fruit and normal fertile seeds. The plants
were transplanted into the soil (field culture) and survived
winter well (Fig. 6).

The advantage of the method used: micropropagation of
the plants through culture shoot-tips is the utilisation of
meristems which are already present in explants. In this
way plants of exactly the same genotype and phenotype as
the mother plant can be obtained. This method is common-
ly employed in in vitro cultures of therapeutic and decora-
tive plants. Pramanik et al. (1995), using shoot-tip multipli-

cation regenerated another species from the Plantaginaceae
family — P. ovata with the best multiplication effect obtai-
ned with MS medium enriched with 0.2 mg/dm3 of TAA
and 5 mg/dm? BAP.

Mederos et al. (1997/1998) regenerated in this way P.
major. This species is related to P. asiatica (Rahn 1996). P.
major and P. asiatica differ in the range of distribution,
morphological characteristics (presence of flower stalk, si-
ze of the seeds and number of the seeds per one capsule),
chemical composition of iridoids, phenylethanoids and fla-
vonoids and chromosome number (Yamazaki 1993, Taikun
et al. 1994, Nishibe and Murai 1995). Mederos et al.
(1997/1998) used modified MS medium (reduction of the
NH,NO; and KH,PO, contents) to shoot-tip culture. This
author achieved best results of micropropagation by adding
50 g/dm? glucose and 0.1 mg/dm? BAP to the medium.

It is the first publication of P. asiatica regeneration by
shoot-tip method. Results of our preliminary investigations
of this plant by shoot-tip multiplication were presented ear-
lier (Makowczynska and Andrzejewska 1998).
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MIKROPROPAGACIJA PLANTAGO ASIATICA L.
NA DRODZE HODOWLI WIERZCHOLKOW PEDOW

STRESZCZENIE

Namnazanie babki azjatyckiej poprzez hodowle wierzchotkéw pedéw przeprowadzono na podtozu MS wzbo-
gaconym IAA i BAP lub kinetyna. Najlepsze wyniki uzyskano stosujac 0,1 mg/dm? IAA i 1 mg/dm? BAP. Po 6-
-tygodniowej hodowli pedy przenoszono na podtoze 0,5 MS bez regulatoréw wzrostu w celu ukorzenienia. Uzys-
kane po 8 tygodniach roslinki przenoszono do doniczek a po aklimatyzacji do gleby.

Dla gatunku P. asiatica opracowano metod¢ mnozenia in vitro poprzez hodowle wierzchotkéow pedéw. Autor-
ki uzyskaty babke azjatycka metoda hodowli wierzchotkéw pedéw po raz pierwszy.

SLOWA KLUCZOWE: Plantago asiatica, mnozenie in vitro, hodowla wierzchotkéw pedéw.
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