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Abstract- Coccinia grandis(L.)Voigt is a well-known
dioecious plant of Cucurbitaceae.The plant is used as a
raw vegetable as well as in the treatment of many
diseases like skin disease, bronchitis, diabetes, etc.
Different explants such as internode, node, leaf and shoot
apex were used for callus induction. In vitro regeneration
of this plant was obtained by transferring the explants
into Murashige and Skoog’s (MS) media supplemented
with 3.0% sucrose, 0.8% agar. The PGRs used 2,4D,
NAA, BAP and Kin at different combinations and
concentrations. Maximum root regeneration was
obtained from nodal explants derived callus i.e.,9.2 +0.27
in 2.0 mg/l NAA. Maximum shoot bud regeneration from
callus i.e, 12.3+0.31 was obtained in 0.1mg/I NAA and 1.0
mg/l BAP. Regeneration of shoot bud and root were
confirmed by scanning electron microscope. Histological
study of regenerated shoot bud with distinct shoot apex
was observed through Fluorescence Microscope.
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Abbreviations: MS: Murashige and Skoog; NAA:
Naphthalene acetic acid; BAP: 6-Benzylaminopurine;
Kin:6-furfurylaminopurine

INTRODUCTION

Coccinia grandis(L.)Voigt is a well-known dioecious
climber belonging to the family Cucurbitaceae.The
plant is economically important as the fruit is used as
a vegetable.The roots, stems are used as herbal
medicine especially for the treatment of skin diseases,
bronchial catarrh,bronchitis, and diabetes (Kothari et
al, 1993). It is also used as substitute of
insulin(Chopraet.al.,1958).Antioxidant,antidiabetic,a
ntihelminthic,antiimflammatory,analgesic,antitussive,
antimicrobial activities were also reported by several
workers (Dewanjii et.al.,2007;Umamaheswari and
Chatterjee,2008; Niazi et al,(2009); Pattanayak and
Sunita,2009; Saheen et  al,(2009)Chandira,
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2010)Several reports of in vitroculture of this plant
have been found by some scientist (Patel et al, 2015;
Datta et al, 1987; Chattopadhyay& Sharma, 1992).
Gulati (1988) used different explants like hypocotyl
cotyledon, internodes, nodes and shoot tips from
germinating seedling of Coccinia grandis. Josekutty et
al., (1993) observed both direct and indirect
organogenesis from leaf and nodal explants. Indirect
organogenesis from nodal explants was also reported
byThiripurasundari and Rao(2012). In vitro shoot
multiplication from the nodal segment was reported by
several workers (Datta et al, 1987; Ganthikumar et al,
2014). Direct shoot multiplication of C.grandis by
using nodal segment was also reported by Amin et
al,(2020); Thasani et al(2022)

The objective of this investigation was to study the
regeneration of shoot buds and roots from callus tissue
by using SEM and as well as the histology of shoot and
apex through fluorescence microscope.

MATERIAL& METHOOD

Material: Coccinia grandis

Method: Young fresh leaves were collected from the
garden of the Biotechnology dept under The
University of Burdwan and young leaves, internode,
node, leaf and shoot apex were used as explants. These
explants were surface sterilized with 0.1% HgCl,
followed by through washing with distilled water. The
explants were dissected and inoculated in the culture
medium. The basal medium was MS supplemented
with 3 % sucrose and 0.8 % agar. The PGRs used for
callus induction were 2,4-D, NAA,BAP,Kinetin at
different concentrations and combinations and
incubated at 25 + 2 °C with a 16 hours photoperiod.
For regeneration, BAP/Kinetin as cytokinins and NAA
as auxin were used either singly or in combinatrion.
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For scanning electron microscope, callus pieces with
regenerating shoot buds and roots were fixed in 2 %
glutaraldehyde for 2 hours at 4°C. After passing into a
series of different grades of ethanol and isoamyl
acetate mixture, CPD and gold coating were done and
observed under scanning electron microscope (Hitachi
S-530) (Chandra & Bhanja, 2002)

For histological study regenerative callus tissue was
fixed in formalin-aceto-alcohol (FAA) for 12 hours at
10°C followed by dehydration, infiltration and paraffin
embedding. The paraffin sections were cut and stained
with a fluorochrome, Coriphosphine O and observed
under fluorescence microscope (Chandra &Bhanja,
2002):

RESULTS AND DISCUSSION

Callus was induced either singly in 2,4-D and NAA or
in combination with BAP or Kinetin. Maximum
percentage of callus induction was noted in 2,4D and
BAP (1:1).). Regeneration of shoot bud was obtained
in different concentrations of BAP, but no response
was found in Kinetin singly, regeneration of shoot bud
was also noted both in BAP & Kinetin in combination
with NAA. Maximum shoot bud i.e., 12.3+0.31
obtained in 1.0 mg/l BAP in combination with 0.1 mg/I
NAA (Table 1; Figure. 1 a-e) Rhizogenesis was also
noted in different explant-derived callus tissue.
Maximum root was obtained in nodal segment derived
callus tissue i.e., 9.24£0.27 (Table 2,Fig.f) in 2.0mg/I
NAA

Report about callus induction and organogenesis has
been found by several workers (Datta et al, 1987,
Gultti, 1988, Chattopadhyay & Sharma, 71; Josekutty
et al, 1993; Chandra et al, 2002). This result of callus
induction  corroborates with the report of
Chattopadhyay and Sharma (1990). Indirect
regeneration from nodal explants has also been
reported by Thiripurasundari and Rao(2012), in this
report, maximum shoot bud regeneration was achieved
in 0.1 mg/l NAA,1.0mg/l BAP and0.5mg/l KIN. In the
present investigation, more number of shoot bud (12.3
+ 0.31) was obtained by using only BAP in
combination with NAA Regeneration was reported
from different explants but no report about the
regeneration of shoot bud from shoot apex derived
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callus tissue was found as found in C.grandis.. A
similar report was found in Hanabusaya asiatica (Kim
et al,1996)). In this study maximum shoot bud
regeneration was observed in BAP (1.0 mg/l) and
NAA (0.1 mg/l).

During SEM study undifferentiated callus tissue
showed loose cell mass (Fig. 2 a). Some dome-shaped
shoot primordia in the form of protuberances covered
with an epidermal layer were also noted (Figure. 2b).
These structures were surrounded by numerous
trichomes (Fig.2 b& c) which were either unicellular
or multicellular (Fig. 2d) Scanning electron
microscope revealed that profuse prominent root hairs
emerged from a single root (Fig.2 €)

In SEM study of Coccinia grandis several dome-
shaped shoot primordia covered with epidermal layer
and surrounded by both unicellular and pluricellular
hairs were observed. This report corroborates with the
reports of some workers in Saintpaulia ionantha and
Theobroma cacao (Ohki et al, 1994, Santos et al,
1989).Cuticularised epidermis obtained in
C.grandis.This was also reported by Mishra and
Chaturvedi (1994) in regenerated shoot bud of
Rosmarinus officinalis

Histological section of differentiated shoot bud
derived from callus tissue showed a distinct shoot apex
with two leaf primordia (Fig.3). A differentiation of
tunica and corpus was distinct while observed under
fluorescence microscope by using fluorochrome.

Histological study showed regenerated shoot buds and
distinct shoot apex with meristemoids and
differentiated leaf primordia.  Similarly, the
differentiation between tunica and corpus by
fluorochrome was also reported in some species of
Nicotiana (Ronchi, 1981) and Flacourtia jangomas by
Chandra and Bhanja (2002). Histological observation
of Plant regeneration was also reported in Vigha
radiata by Mendoza et al.,(1993)

Therefore, it can be concluded that in the present
investigation the regeneration of Coccinia grandis
from callus tissue has been established and confirmed
by histological and scanning electron microscopical
studies.
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Table 1: Shoot buds regeneration from callus tissue of Coccinia grandis

Concentration of PGRs (mg/l) Number of shoot buds (Mean + SE)
NAA BAP Kin
-- 0.2 - --
- 0.5 - 4.2+0.20
- 1.0 - 6.0+0.28
- 2.0 - 8.1+0.24
- 5.0 - 6.8+0.21
-- -- 0.2 --
-- - 0.5 --
-- -- 1.0 -
-- -- 2.0 -
-- -- 5.0 -
0.1 0.2 - 3.4+0.30
0.1 0.5 -- 7.3+£0.22
0.1 1.0 - 12.3+0.31
0.1 2.0 -- 9.1+0.26
0.1 -- 0.2 1.8+0.13
0.1 - 0.5 3.2+0.18
0.1 -- 1.0 3.9+0.19
0.1 - 2.0 5.2+0.26

Data represents on the basis of ten replicates each at p<0.05

Table2: Rhizogenesis from different explants of Coccinia grandis

Concentration of PGRs (mg/l) Number of the regenerated roots (Mean * SE)
NAA Internode Leaf Node Shoot apex
0.1 - - - -
0.5 1.8+£0.11 16+0.12 2.6+£0.16 2.1+£0.17
1.0 3.2+0.16 24+0.17 4.4+0.29 3.3+0.20
2.0 7.6 £0.26 5.2+0.23 9.2+0.27 8.5+0.34
3.0 4.8+0.24 3.8+0.24 5.6 £0.26 5.3+0.26

Data represents on the basis of ten replicates each at p<0.05
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Figure 1 a-b Callus induction from shoot apex explants x3; c- d. Regeneration of shoot buds from callus after 15 &
21 days respectively x 1.3; e. Elongation of few regenerated shoots x1.2; f .Regeneration of root from nodal segment
derived callus x1.2

Figure 2a-e .Scanning Electron micrographs : a. in vitro grown callus (bar= 1mm), b. Regenerated shoot bud with
trichomes from callus (bar= 500 pM) c. Single shoot bud showing distinct epidermis and trichomes (bar= 200 uM) d.
Single septate type trichome(bar= 100 uM) e. Regenerated root with profuse root hairs (bar= 200 pM)
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Figure 3Histo|ogica| section of LS of a regenerated
Shoot bud stained with Coriphosphine O observed
Under Fluorescence Microscope (x 190)
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