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ABSTRACT

Yarious vegetative parts of Guizotia abyssinica Cass. such as root » stem , leaf , nodal part and shoot
tip showed their totipotency during culture by the formation of calli and their subsequent differentiation

into roots , embryoids |,

in IBA (100ppm) for 5 minutes.

shoot buds and plantlets .

The explants were excised from the seedlings

medium containing IBA (1ppm). The plantlets raised were acclimatized.
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INTRODUCTION

G. abyssinica is a member of the family Compositae. It
is an important oil yielding crop commonly known as
niger. It is reported to be a native of Ethiopia
(Abyssinica). Its oil has a good demand as a lubricant
and is also reported to be useful in the treatment of
rheumatism. It is very important to investigate the
totiponancy of the tissues of the various explants of G.
abyssinica for callusing and organogenesis. There are
few reports on the in vitro propagation of niger from
different explants ( Sujatha, 1997 and Venkatesham et
al, 1996). In the present paper, the induction of
embryogenic calli, their cytological study, and
multiplication of shoots from shoot tip and calli were
carried out on G. abyssinica.

MATERIALS AND METHODS

Seeds of G. abyssinica Cass. were collected from a
cultivated field at Mahadevtar village in Gorkha District,
The nutrient medium used for the culture was Murashige
and Skoog (1962) medium (MS). MS was also used as
the basal medium (BM). Growth regulators were
supplemented on BM individually or in combinations
before autoclaving. The pH of the medium was adjusted
to 5.8 and solidified by adding 0.8% Difco Bacto Agar.
The medium was autoclaved at the temperature of 121C
and at the pressure of 15 Ib/sq. inch for 15 to 20 minutes,
The seeds were cultured in BM alone. Seeds were
sterilized in 1% sodium hypochloride solution for 8
minutes before implantation in culture medium.

For explant culture, each explant was aseptically excised
and cut from 15-20 days old seedlings into pieces
measuring 3-5 mm and cultured in BM with or without
hormones. The explants were also cultured in MS liquid
media containing 10% coconut milk (cm) with or

without hormones. All the cultures were maintained at
25C (x 2C) for 8-10 hours of light daily. For rooting in
vivo, the microshoots were cut into nearly 2.0 cm, long
pieces and planted by dipping in rooting hormones. For
rooting in vitro, the differentiated shoots were transfered
aseptically to the liquid and solid media containing
different concentrations of rooting hormones. For squash
preparation, the calli were fixed and stained periodically
in 1% acetocarmine for 24 hours,

RESULTS AND DISCUSSION

Seed Culture: The germination behaviour of G.
abyssinica was found to be 90% in MS basal medium.
Similar results were reported by Shrestha (1992) on the
seed germination of Brassica campestris L. Var Sarson
and by Bhuju (1996) on Sesamum indicum Var Ciano
16 ‘White Seed’.

Root Culture: Root explants produced callus in MS
basal media in five weeks. Some of the calli developed
roots in twelve weeks. Squash preparation of 6-week
old callus showed the occurrence of root primordia.
BM+Benzyl amino-purine (BAP) (0.5ppm) and BM+
BAP(0.5ppm)+Naphthalene acetic acid (NAA)
(0.1ppm) showed induction of globular calli which
differentiated into both roots and shoots. Growth of calli
was found to be vigorous in BM+BAP (Ippm)+NAA
(0.1ppm). Amatya and Joshi (1986) obtained calli from
root explants of Brassica rapa L. in BM with and
without supplements of auxins and cytokinins.

Stem Culture: Stem segments cultured in BM
dedifferentiated and produced callus. In BM+BAP
(0.5ppm), the calli proliferated at the cut end of the
explant and differentiated into shoots (Fig. 1a). Squash
preparation of 6-week old callus showed well defined
globular pro-embryoid (Fig. Ic). In BM+BAP
(0.5ppm)+NAA (0.1ppm), the explant produced friable
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and soft calli with differentiated roots and shoots. Squash
preparation of 8-week old callus showed root primordia.
Explants in BM+BAP (1ppm)+NAA(0.1ppm) induced
hard and compact calli and differentiated into shoot.
Squash preparation of the callus showed tetra-septate
embryoid (Fig.1d).

Fig. 1. Dedifferentiation of callus from shoot (a) and leaf (b) of Guizotia
abyssinica. Squash preparation of 6-week-old callus showing a well
defined globular pre-embryoid, 10X4 (c) and tetra-septate embryoid,
10X4 (d).

Leaf Culture: The leaf explant produced callus in BM
alone and subsequently underwent organogenesis
(Fig.1b). In presence of BAP and NAA the explant
proliferated to produce hard and compact calli with
differentiated shoot. Squash preparation of 8-week old
callus proliferated in BM+BAP (1 ppm)+NAA (0.1
ppm) showing bi-septate cells with distinct nuclei. But
BM+BAP (0.5 ppm)+NAA (0.1 ppm) showed heart-
shaped embryoid in the third week of culture.
Venkatesham (1996) induced multiple shoot buds and
somatic embryogenesis from leaf explant of G.
abyssinica in MS medium with BAP and NAA. Sujatha
(1997) observed the regeneration of adventitious shoot
from cultured leaf explant of G. abyssinica in MS
medium with BAP and Kinetin (Kn) and low
concentration of Indole butyric acid (IBA) and NAA.

1t Nodal Culture: Nodal explant produced callus at
the cut end in BM alone and with 2, 4-Dichloro phenoxy
acetic acid (2,4-D) and Kn. BM supplemented with BAP
(1ppm) and NAA (0.1 ppm) was found best for the
induction of callus and production of microshoots.
Squash preparation of 8-week old calli obtained in
BM+BAP (0.5 ppm)+NAA (0.1 ppm) showed bi- and
tri-septate cells with distinct nuclei.

Shoot Tip Culture and Shoot Multiplication: Shoot tip
in BM+BAP (1ppm-5ppm) + NAA (0.1 ppm) in solid
media did not produce multiple shoots. In order to obtain
high frequency of shoot multiplication, the explants were
first transferred to liquid BM+BAP (0.5 ppm) + 10%
(CM) by separating shoot apex from callus and then to
liquid BM containing different concentrations of BAP
and 0,1 ppm of NAA. Shoot multiplication was observed
after four weeks of culture (March-April) in all the
combinations (Table 1. and Fig.2).

Table 1 Effects of BAP and NAA in liquid media on shoot multiplication:

BAP 1 2 3 4 5
concentration

(ppm)

NAA (0.1ppm) | 52417 | 47422 | 6.842.8 | 3.4+1.6 | 3.5:0.7
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Fig. 2. Invitro shoot proliferation of Guizotia abyssinica showing multiple
shoots from shoot tips on BM+BAP+NAA after 6,7 and 8 weeks.

Gradual increase in number of shoots with increase in
concentration of BAP upto 3ppm (Table 1.) was
observed. Then, there was a sharp decline. Maximum
multiplication of shoot was observed in BM + BAP
(3ppm) + NAA (0.1ppm).

Shoots induced from callus of nodal explant were also
reared first on liquid BM + BAP (0.5ppm) and then on
liquid BM + 0.1 ppm NAA and Kn (1ppm-5ppm) for
their healthy growth and further multiplication.

Table 2. Effects of NAA and Kn Combination of Shoot Multiplication:

Kinetin  concentration 1 2 <] 4 5
(ppm) .
NAA (0.1 ppm) 30414 | 35415 | 45519 | 3715 | 4416

Table 2. showed that the number of shoots increased
with the increase in the concentration of Kn with NAA.
After five weeks of culture, highest number of shoots
was observed in BM + Kn (3ppm). Similar result was
obtained by Shrestha (1992) on Brassica campestris L.
Var. Sarson in MS + BAP (5ppm) + Kn (3ppm), MS +
BAP (5ppm) + Kn (2ppm) and MS + BAP (4ppm) +
Kn (1ppm). The number of shoots formed in MS + BAP
(3ppm) (Table 1.) exceeded the number of shoots formed
in MS + Kn (3ppm) (Table 2.) indicating that BAP is
more effective than Kn

Fig.3. Plantlets of Guizotia abyssinica after pre-treatment of shoots with
IBA and sand rooting.
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Rooting of Shoots:

Shoots treated with IBA (100ppm) for 5 min. and
planted in non-sterile sand produced roots upto 40%
(Fig. 3). Similarly, Karki and Rajbhandary (1984)
reported that in Chrysanthemum cinerariaefolium Vis
(Pyrethrum), multiple shoots were treated in 100 ppm
IAA for 5 minutes and induced to root in non-sterile
sand.

Rooting in vitro:

Shoot tips were transferred from basal media containing
3 ppm BAP and 0.1 ppm NAA to basal media containing
0.5 ppm BAP, 10% CM and different types of rooting
hormones as shown in Table 3.

Table 3. Effect of rooting hormones on root length in cm.:
Concentration of Rooting Hormones

Control IAA (1 ppm) | NAA (1 ppm)
0.840.2 cm 1.540.4 cm 2.540.4 cm

IBA (1 ppm)
3+0.3 cm

Shoot tips were transfered from BM + BAP (3 ppm) +
NAA (0.1 ppm) to BM + BAP (0.5 ppm) + 10% CM.
Rooting was observed after two weeks of culture in
rooting media. Length of the root was measured after
three weeks (Table 3). For the shoot obtained from above
case, half strength MS media containing IBA (1ppm)
showed the best effect. Similar result was obtained by
Ozcan (1995) on Pisum sativum.

Shoot tips were transferred from BM+BAP (2 ppm) +
NAA (0.1 ppm) to BM+BAP (0.5 ppm) + 10% CM.
Rooting was observed after two and half weeks of
culture. The root measurements were taken in four weeks
(Table 4). The shoot obtained in this case showed best
rooting in the BM containing IBA (1ppm).

Table 4. Effect of MS Supplemented with Different Concentrations of IBA
on Rooting of Shoots (Root length in cm):

Effect of IBA on rooting of shoot tips
(ppm) | @ppm) | Gppm) | (4ppm)
2.5104 210.1 240.05 2.240.2

(5 ppm)
140.2

Control
No root

Shoot tips were transferred from BM+BAP (4 ppm) + NAA
(0.1 ppm) to BM+BAP (0.5 ppm) + 10% CM. Rooting was
observed in three weeks and length of the root was
measured after four weeks of culture (Table 5). The best
rooting was observed in BM containing NAA (1ppm).
Similar result was recorded by Niraula and Rajbhandary
(1988) on Poncirus trifoliata. The induction of roots in
newly produced shoots also depended on the
combination of hormones used.

Table 5. Effect of MS supplemented with different concentrations of NAA
on rooting of shoots, (Root length in cm):
Effect of NAA on rooting of shoot tips
(Lppm) | Cppm) T Gppm) | (4ppm)
310.1 240.8 1.2406 2.140.8

Control

(5 ppm)
No root

110.4

The rooted plantlets were acclimatized and transplanted
to the pot. The results of the present experiments
suggested that the induction of somatic embryogenic
calli could be applied not only to the preservation of the
gene of a desired but genetically heterozygous plant,
but also to the efficient propagation of plants directly
from shoot tip.
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