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ABSTRACT

Multiple shoots were induced from nodal explant of Foeniculum vulgare Mill. on Murashige and
Skoog (MS) medium supplemented with 1 ppm benzylaminopurine (BAP) and 0.5 ppm
naphthaleneacetic acid (NAA). For this experiment the nodal explants were taken from in vitro
germinated plantlets on hormone free MS medium. Roots were developed in 1/2 strength MS liquid
medium over. the filter paper bridge in the medium supplemented with 1 ppm NAA.
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INTRODUCTION

Medicinal and aromatic plants are important group of
plants, which are main sources of variable natural
products such as flavours, insecticides and
pharmaceuticals. Works like inventory, ethnobotany and
phytochemistry of medicinal and aromatic plants have
been extensively studied. But in vitro studies of those
plants are less explored. However, recently in vitro
studies of medicinal and aromatic plants have received
increasing attention (Sauerwein et al, 1992 ).
Micropropagation of aromatic plants like Foeniculum
vulgare Mill. (fennel) and extraction of useful
compounds from them has gained popularity.

Fennel is an aromatic perennial herb measuring 60 cm
in height. It belongs to the family Umbelliferae. The
plant is native of southern Europe and Asia. It is widely
cultivated throughout the temperate and sub-tropical
regions of the world for its aromatic fruits which are
used as culinary spice. Flowers are in compound umbels
and the fruits are cylindrical and greenish or yellowish
brown in colour.

The fruits of fennel contain 9-13% fixed oil, pentosan,
pectin and little starch (Anonymous, 1970). Leaves have
diuretic properties. The roots are regarded as purgative.
Dried fruits have fragrant odour and have a pleasant
aromatic taste. They are used for flavouring soups, meat
dishes, and sauces and preparing pickles. Fruits are also
used for treatment of chest, spleen and kidney troubles.
Fennel is also used as tonic and for curing stomachache.
The seeds are imported to Nepal from India. The main
constituent of the oil from its seeds is anethole. Oil of
good quality contains 50-60% anethole (Joshi & Joshi,
2000).

This species is genetically heterozygous due to the
presence of partially incompatible seeds. Therefore,

plants propagated by seeds cannot produce uniform
quality of fruits (Miura et al, 1987). Plants obtained in
vitro have homogeneity. Miura et al, 1987 obtained
fennel plants in vitro through somatic embroyids.
However, fennel regeneration by direct multiple shoot
is not yet reported. The seeds produced by in vitro grown
plants possess homogeneity and the seeds will be useful
for commercial purposes. Extensive cultivation of the
plants can be flourished as one of the cash crops in
agriculture. So, the main objective of in vitro
propagation of fennel is to produce homogenous plants
by direct multiple shoot formation.

MATERIALS AND METHODS

Seeds of F. vulgare were procured from the local market
of Kathmandu. The healthy seeds were washed with
tap water containing few drops of teepol solution and
then kept in running water for one hour. They were
then repeatedly washed in distilled water. Surface
sterilization of the seeds was carried out by treating the
seeds with one percent sodium hypochlorite solution
for 15 min and 70% ethanol for one minute serially.
Then the seeds were finally rinsed with sterile water
for 3 times.

Seed culture

Seeds were inoculated on MS basal medium with 3%
sucrose. Medium was solidified with 8 gm/1 agar and
pH was adjusted to 5.8 before autoclaving. Cultures were
maintained at 25 + 2°C and exposed in 8 hours light
per day.

Seeds of F. vulgare were allowed to germinate and the
fully grown plants with root, stem, and leaves were
developed. For explant culture, various plant parts such
as roots, stems, leaves and nodal parts (about 3 mm in
length) were excised aseptically from the seedlings. Each
of the explants was cultured on MS media supplemented
with various combinations and concentrations of
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hormones such as benzyl amino purine (BAP), kinetin
(Kn), naphthalene acetic acid (NAA), indole butyric
acid (IBA), 2,4 —diphenoxy acetic acid (2,4-D ) etc.

RESULTS

Seed germination

Seeds of F. vulgare germinated after 10 days of
inoculation in MS medium and the seedlings were used
as the source of explants for various experiments..

Root culture

The root explants cultured on MS medium in various
combinations of hormones did not respond to any of
the treatments and senesced finally.

Stem and leaf culture

The stem and leaf explants did not show any response
on hormone free medium. The stem explants showed
different responses when cultured on MS medium with
various combinations of hormones. On MS + IBA (0.5
and 1 ppm) direct roots were emerged from explants
after one month of culture. When NAA (1ppm) was
added to this medium, root regeneration was more
effective. The stem explants proliferated into callus
mass on MS + 2,4-D (1ppm) after one month of culture.
Organogenesis was not observed from the callus even
after repeated subcultures in MS with different
combinations of hormones.

The leaf explants did not show any pronounced responses
on the medium with various combinations of hormones.
The explants however, produced slight callus at the cut
ends. They did not increase in size after prolonged culture
and also did not differentiate into organs.

Node culture
The node cultured on hormone free MS medium did
not show any response. When the medium was
supplemented with various combinations of NAA and
BAP the explant produced either thin shoots (BAP 0.5
ppm) or multiple shoots (BAP 1.0 ppm + NAA 0.5 ppm)
after 2 weeks of culture. During the primary culture
callus like structure
appeared at the base of the
multiple shoots, which did
not proliferate afterwards
when the individual shoots
were sub-cultured in the
same type of media. The
individual shoots produced
6-7 shoots in average within
6 weeks and developed into
bunch of multiple shoots
within 8 weeks (Fig. 1). . ,
Fig. 1: Multiple shoots developed on MS medium supplemented with

BAP (1.0 ppm) and NAA (0.5 ppm) from the nodal explants
after 8 weeks of culture.

Roots were developed in 1/2 strength MS liquid medium
supplemented with 1 ppm NAA over the filter paper
bridge. When the media was supplemented with 1.0
ppm Kn and 1.0 ppm 2,4-D, the explant produced shoots
with callus at the cut ends.

In vitro propagation of Foeniculum vulgare was
achieved by using nodal explants derived from seedlings
that were raised from seeds as depicted in Fig 2.

s

Fig. 2: Micropropagation of F. vulgare showing seeds, seedling, nodal
explant, multiple shoots and rooted plant. Culture condition: MS
medium, 8 hours light per day, 25°+2°C.

DISCUSSION

Foeniculum vulgare is one of the important aromatic
plants of the family Umbelliferae. Other economic plants
of umbelliferac family are propagated in vitro using
different propagation methods (Kim et al, 1996). Pant
et al, 1996 has reported the formation of multiple shoot
in Cnidium officinale by shoot tip culture. Bhaskar and
Subash (1995) and, Deura and Shekhawat (1995)
reported plant regeneration from nodal explant as in
our work in Acassia mangium and Capparis deciduas
respectively. High frequency of normal plants was
developed from the nodal explants of Duboisia
myoporoides by Kukreja et al, 1985. Similarly Rai and
Chandra, 1987 obtained multiple shoots from the nodal
explants of Cinnamomum zeylanicum, which could
differentiate into complete plant. Among aromatic plants
the seedlings of Cymphopogan were used for in vitro
study as in the present work by Mathur ef al, 1988.
Young leaf sheaths cultured on MS + 2,4-D (1.0 mg/l)
+ (Kn 0.25 mg/ 1) produced callus which could
differentiate into plantlets on hormone free medium.
On the other hand, fennel leaves did not show good
response either for callusing or for differentiation.
Pattnaik and Chand, 1996 reported the induction of
multiple shoots from the shoot bud explants of the
medicinal herb Ocimum americanum and Ocimum
sanctum.

In Foeniculum vulgare though various parts were
cultured in vitro, only nodal explants produced multiple
shoots on MS media supplemented with BAP (1.0 ppm)
and NAA (0.5 ppm). Rooting was observed when the

25



J. Nep, Biotech. Assoc. 1 (2003)

S.D. Josht et al.

MS liquid media was supplemented with 0.5 and 1.0
ppm NAA. When the stem explants were cultured in
MS media with different combinations of hormones,
direct root development and callus formation was
observed. Thus nodal explants were found to be
appropriate material for the micropropagation of
Foeniculum vulgare (Fig. 2).

By this experiment it can be concluded that nodal
explants are more appropriate than root, stem and leaf
explants of fennel for the formation of multiple shoots.
The MS medium supplemented with BAP (1.0 ppm)
and NAA (0.5 ppm) was found to be best conditions for
the induction of multiple shoots, though BAP alone also
produced few shoots. From these results, this method
can be considered useful for the mass propagation of
fennel plants. Further research is necessary to confirm
the genetic homogeneity between the in vitro and
cultivated plants.
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