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Abstract: The present investigation relates to the study of In vitro regeneration of Solanum melongena
(Thengaithittu variety), which is an agronomically important crop grown primarily for its large oval fruit and its
medicinal property. The embryo from mature seeds, cotyledon and shoot explants were inoculated on MS
medium supplemented with various concentrations and combinations of 1-naphthaleneacetic acid, Kinetin, 2,
4-dichloro phenoxy acetic acid, Thidiazuron and Benzyl amino purine. Cotyledon cultures were highly
responsive for callus production on medium supplemented with NAA (10.6 mg/l) alone. However embryo
explants cultures showed good responses for callus production and embryogenesis on MS medium
supplemented with NAA (8.0mg/l) and Kinetin (0.1mg/l). Callusing response for shoot culture was low. In the
presence of NAA, the embryo and cotyledon cultures showed callusing response of 40% and 80% respectively.
Callusing response for embryos was comparatively better on 2-4D containing media (45%). Cotyledon explants
responded in a similar manner in the presence of 2-4D and NAA (75%). The embryo development occurred in
the same medium that contained NAA (8.0mg/l) and Kinetin (0.1mg/l) in two months and a total of 85 embryos
were developed. In callus cultures derived from cotyledon explants, a total of 65 embryos were developed in
the presence of high concentration of NAA (10.6mg/l) alone. All these embryos derived from cotyledon, embryo
and shoot explants were transferred to hormone free medium for germination. After 3-4 weeks the regenerated
plantlets were transferred to green house.
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INTRODUCTION and is used as for the treatment of several diseases

Establishment of an efficient tissue culture protocol Nasunin,  a  major  compound  of  anthocyanin  pigment
is an essential prerequisite in harnessing the  advantage of egg plant, has been shown to inhibit lipid per oxidation
of  cell and tissue culture for genetic improvement. [19]. Eggplant somatic embryogenesis studies using
Somatic  embryogenesis  is  an  important  pathway  for different  growth regulators and various explants
the regeneration of plants from cell culture  systems  and including  leaves [2-4], cotyledons [5], zygotic embryos
a method commonly used in large scale production of [6] and hypocotyls [7] have been reported. But the less
plants and synthetic seeds [1]. Solanum melongena is work has been done in shoot explants. Egg plant tissues
native to India and china and was  probably  introduced present  a  high  morphogenetic  potential that is useful
to Europe by Arabic trader and then bought to North for developmental studies as well as for establishing
America by early European settlers. The plant is an erect biotechnological approaches to produce improved
branching herb or small shrub, sometimes several feet in varieties, such as embryo rescue, in vitro selection,
height and cultivated as an annual. The fruit is large, somatic hybridization and genetic transformation. Recent
ovoid, purple or whitish berry, usually long and round reviews on application of biotechnology in  egg plant
types are found but several taxonomic varieties are have  focused  in  aspects related to genetic resources
recognized. The plant also has useful medicinal properties and improvement of agronomic traits [8, 9]. With this

including diabetes, arthritis, asthma and bronchitis.



Acad. J. Plant Sci., 3 (2): 64-70, 2010

65

background,    medicinally     and    agronomically A total of 50 number of cotyledon explants (1-2 cm)
important   Solanum   melongena   L.   has   been  taken were excised from 18-day-old plants germinated from
for the present investigation. This Solanum melongena embryo culture in hormone free medium. They were
(Thangaithitu  variety)  was  mainly  infected  by  disease cultured on the above medium.
so  the  genetic improvement is need for good yielding. A total of 50 shoot explants were taken carefully by
The main objective of this study was to developing cutting above the root and below the leaf and inoculated
efficient plant regeneration system via somatic on MS medium as mention before.
embryogenesis, which can be utilized to genetically After the callus formation, some of the callus cultured
transform. from the embryo, cotyledon and shoot were transferred to

MATERIALS AND METHODS multiplication and rest of callus on the same medium for

Sources of Materials: Seeds of eggplant (Thangaithitu The number of embryogeneic callus and embryoids
variety) were get from PAPSCO and soaked in water for 48 was noted and the embryogeneic callus was carefully
hours to 72 hours, finally washed with soap water and taken in lamina air flow chamber and split the globular
surface sterilized with 0.1% Mercuric chloride solution, for embryo and transferred to embryo development medium
15minutes. The seeds were then rinsed three times with that contains hormone free. The transferred embryoids
sterile distilled water and the embryo was taken carefully were carefully observed and noted for various stages of
and placed on test tube containing culture medium. The embryo development and also noted for the total number
basal medium used consisted of salts and vitamins of MS of plant germination. In the final stage where the
[10] supplemented with 3% sucrose and 0.7% agar (w/v). germinated plants were taken from the embryo
Medium pH was adjusted to 5.8 before agar addition and development medium and washed with water to remove
autoclaving at 121°C for 15 min. agar medium and transferred to greenhouse for further

A total of 50 embryos were inoculated on MS medium growth and also noted the percentage of survival
supplemented with various concentrations and plantlets.
combinations of1-naphthaleneacetic acid (NAA), Kinetin
(KIN), 2,4-dichloro phenoxy acetic acid (2-4D), RESULTS
Thidiazuron (TDZ) and Benzyl amino purine (BAP) in
which some of the embryo were damaged on the radical Callus Induction and Development: The explants of
side and placed on test tube containing culture medium (3 embryo, shoot and cotyledone were tested for callus
embryos per test tube). The positions also differ from flat induction in various combination and concentration -
to straight. Some of the embryos were also placed on naphthalene acetic acid (NAA), Kinetin (KIN), 2,4-
hormone free medium for germination which is used as dichloro   phenoxy   acetic   acid   (2-4D),  Thidiazuron
explants for inoculation. (TDZ)   and   Benzyl    amino    purine   (BAP)   (Table   1).

various treatments for callus maintenances medium and

further development.

Table 1: Percentage of callus and number of callus (NOC) formed in three explants of Solanum melogenia
Plant growth regulator (mg/l) Mature embryo Cotyledone Shoot
---------------------------------------------------------------------- ------------------------------- --------------------------- -----------------------

Sl.No NAA KIN 2-4D TDZ BAP (%) NOC (%) NOC (%) NOC
1 4.0 - - - - 52 13±1.0 60 15±1.8 32 8±1.1
2 10.6 - - - - 32 8.0±1.2 80 20±1.5 32 8 ±1.2
3 8.0 0.1 - - - 30 8.0 ±1.3 40 10±1.8 40 10±1.1
4 - 0.1 0.5 - - 48 12±1.0 76 19±1.2 40 10±1.0
5 0.1 - - 0.1 3.0 12 3.0±1.3 76 19±1.1 0 0

Table 2: Percentage of somatic embryo and number of embryo (NOE) formed in three explants of Solanum melogenia
Plant growth regulator (mg/l) Mature embryo Cotyledone Shoot
---------------------------------------------------------------------- ---------------------------- --------------------------- -----------------------

Sl.No NAA KIN 2-4D TDZ BAP (%) NOC (%) NOC (%) NOC
1 4.0 - - - - 40 10±1.1 20 5±1.6 40 10±1.1
2 10.6 - - - - 88 22±1.0 68 17±1.0 24 6.0±1.5
3 8.0 0.1 - - - 20 5.0±1.5 26 7±1.8 0 3.0±1.6
4 - 0.1 0.5 - - 0 0 0 0 0 0
5 0.1 - - 0.1 3.0 0 0 0 0 0 0
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Table 3: Percentage of plantlets and number of plantlets (NOP) formed in three explants of Solanum melogenia
Plant growth regulator (mg/l) Mature embryo Cotyledone Shoot
--------------------------------------------------------------------- --------------------------- --------------------------- -----------------------

Sl.No NAA KIN 2-4D TDZ BAP (%) NOC (%) NOC (%) NOC
1 4.0 - - - - 76 19±1.6 76 19±1.5 0 0
2 10.6 - - - - 88 22±1.7 84 21±1.9 40 10±1.1
3 8.0 0.1 - - - 16 4±1.0 12 3±1.1 88 22±1.4
4 - 0.1 0.5 - - 0 0 0 0 0 0
5 0.1 - - 0.1 3.0 0 0 0 0 0 0

Table 4: In vitro regeneration studies of egg plant (Solunam melongena)
Mechanism Explant Growth regulators Reference
E Zygotic embryos 5.4 NAA Yamada et al. [6]
M Hypocotyl 43 NAA Matsuoka and Hinata [7]
B Cell suspension culture and Leaf 54 NAA Gleddie et al. [2]
R Cotyledon 27NAA Fobert and Webb [19]
Y Leaf and Cotyledon 5.4 NAA Fillippone and Lurquin [3]
O Hypocotyl 2.7-10.8 NAA Ali et al. [13]
G Leaf 43 NAA + 0.5 KIN Rao and Singh [4]
E Leaf and cotyledon 50 2, 4-D Saito and Nishimura [5]
N Hypocotyl, Cotyledon and Leaf 5.7-54 NAA Sharma and Rajam [20]
E Leaf and Cotyledon 54 NAA Magioli et al.[14]
S
I
S

Zygotic embryo, Cotyledon and Shoot. 10.6 NAA, Present work
8.0NAA+0.1KINgm/l

IAA - indole-3-acetic acid; BAP - 6-benzylaminopurine; NAA - -naphthalene acetic acid; 2.4-D – 2, 4-dichlorophenoxyacetic acid; KIN -kinetin; TDZ -
thidiazuron.

Plate 1: Callus initiation from various explants sources

The  explants were slightly swollen and formation of explants. The combination of Kin (0.1 mg/l) with NAA
protuberance  along  whole  length  of   the  explants, (8.0mg/l) or 2, 4-D (0.5 mg/l) gave rise to 40% of callus
which  upon  continuous  culture gave rise to pale induction respectively each. In overall treatment of all
greenish  callus  within  3  to  4   weeks   (Plate.1a.). explants, the cotyledone had the highest average and
Among the various treatment tested, the high frequency of callus induction in the high and low
concentration  alone  gave  rise  to 80% of callus concentration of NAA.
formation   in    cotyledone compare   to   other  explants. The callus was removed from the test tube and
In embryo the low concentration of NAA(4mg/l) alone actively growing part of the callus was transferred to the
gave rise to 52% of callus formation but in shoot explants following media for callus improvement and multiplication,
the callus formation was low when compared to other remaining callus are in same medium.
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Plate 2: Embryo initiation from various explants Calli

Plate 3: Germinated seedlings from various embryogenesis calli.

Plate 4: Germinated plantlets from various embryogenesis calli..
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Somatic Embryogenesis: Further incubation in the same (88% and76%, respectively) of plantlets compared to
medium for 3 to 4 weeks, the entire three explants callus other hormone medium and also high other explants. In
gave rise to friable callus and highly nodular embryogenic the same cotyledon explants also showed good response
callus. The embryogenic callus was composed of small in high and low concentration of NAA and were 84% and
spherical or globular nodules of about 0.1 to 1.0 mm in 76% respectively. But in shoot explants the combination
diameter. Pro-embryogenic calli were observed to of NAA and KIN showed high percentage (88%) of
continually proliferate on the parental tissue for up to 4 plantlets and high concentration of NAA alone showed
weeks in culture for all the explants callus. The embryo the 40% of plantlets remaining medium are not able to
initiation was observed for a period of 3-4 weeks after the produce even single plantlets.
callus formation. The regenerated plantlets with distinct shoot and

The medium supplemented with concentration of root system were transferred to room temperature for
NAA (4.0mg/l.) with kinetin induced 85% embryogenic hardening. The rooted shoots were carefully taken out
callus (Plate 3a.) in that 70% of embryoids were isolated from the culture tubes and washed under tap water to
and high concentration of NAA alone (10.6mg/l.) showed remove the adhering agar. A total average of 85%
40% of embryogenic callus out of which 60% of seedlings from embryo culture, 70% seedlings from
embryoids were isolated which is derived form Embryo cotyledon culture and 40% seedlings from shoot culture
explants and the various combinations of growth were obtained from hormone free medium. The average
hormones did not induce the embryogenic callus. An sizes of plantlets were 12-15 cm. They were then planted
average of 20 plantlets recovered from single tube having in small polystyrene cups containing a mixture of red soil,
callus with range from 1.5-2.5 cm. sand and farmyard manure (1:1:1). The plants were

 In cotyledon explants the medium supplemented with maintained in the green house (Plate 5c.).
high concentration of NAA (0.6mg/l.) was good for the After 10 days the plants were transferred to pots
embryoid initiation. This medium contributed 60% of containing garden soil and the plant became fully
embryogenic callus and in large size (Plate 3b.) out of acclimatized to prevailing day (35+1) and night (26+2)
which 80% of embryoid was isolated and the low conditions.
concentration of NAA (4.0mg/l.) also shows 40% of
embryogenic callus out which 45% of embryoid was DISCUSSION
isolated. The various combination and concentration of
NAA, TDZ, BAP and 2-4D did not respond to convert the A somatic embryogenesis system in eggplant is good
callus to embryogenic callus. The combination of 2-4D models to study the earliest stages of embryo
and NAA did not find effective in the formation of development and has been reported in tissues cultured
embryogenic callus. They produce good amount of callus from several plants species [11]. In the present study we
and green spot in the callus and was not able to convert tested the three different type explants of Solanum
into embryogenic callus and turned to re-callusing in the melongnia for improving the ability for inducing callus
sub cultured medium. An average of 15 plantlets induction and somatic embryos through somatic
recovered from single tube having callus with range of embryogenesis in high frequency response to a series of
1.5-2.5 cm. combination and concentration of five different type of

The callus derived from shoot explants the embryoid plant growth regulator.
initiation from embryogenic callus was slow compared to Protocols for inducing somatic embryogenesis from
embryo and cotyledon explants. The medium eggplant tissues have also been described, using different
supplemented with the combination of NAA (8.0mg/l.) growth regulators and explant types (Tab. 1).
with Kinetin (0.1mg/l.) showed 40% of embryogenic callus Halperin [12] suggested that embryo initiation
out which 30% of embryoid was isolated and the various probably occurred during the primary cultures and the
combination and concentration of NAA, TDZ, BAP and presence of auxin in the medium prevented their
2-4D did not respond to convert the embryogenic callus maturation. Further subcultures served to maintain an
to Embryoid. An average of 5 plantlets recovered from embryogeneic  population  and  embryo  could  mature
single tube having callus with range of 1.5-2.5 cm. when auxin was removed. In this present study, a

Plantlet Regeneration and Hardening: In Embryo observed by successive sub cultures which were being
explants the medium supplemented with high and low maintained on a medium capable of effectuating
concentration  of NAA alone able to high percentage continuous growth.

progressive  loss   of   embryogenic   ability   was
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The set of observations made during this research (0.5-2.7µM), while intermediate levels favored somatic
followed general pattern of culture of involving two or
more successive media for induction and maturation of
somatic embryos. The first report was published by
Yamada et al. [6], who induced somatic embryogenesis
from zygotic embryos cultured on MS supplemented with
indole-3- acetic acid (IAA). Similarly we also observed the
efficiency of somatic embryogenesis from zygotic
embryos with high concentration of NAA (10.6 mg/l). In
general, high frequencies of somatic embryogenesis
induction are obtained in response to the auxins -
naphthaleneacetic acid (NAA) and 2,4-
dichlorophenoxyacetic acid (2,4-D) [2, 5, 7, 13, 14].
However in our set of observation, conversion of somatic
embryos into plantlets was obtained with high
concentration of NAA (10.6 mg/l) for both zygotic
embryos and Cotyledons where as in other research
works, the conversion of somatic embryos into plantlets
is limited due to abnormalities such as hyperdricity, lack
of apical meristem, cotyledon fusion and inefficient
maturation [2, 5, 14]. Nevertheless, conversion rates can
reach up to 92% by culturing mature embryos MS
solidified with 1% phytagel [5, 14].

In our experiment the local variety of solanum
melongena have ability to produce embryogenic callus
from prolonged callus incubation. The prolonged callus
incubation was also reported by Fari et al. in [15] that the
somatic embryos and shoot primordial occur in the same
callus after prolonged culture in the presence of NAA
(21.6mm).

The type and concentration of a given growth
regulator in association to specific genotypes can cause
significant differences in the morphogenetic responses of
eggplant. For example, Kamat & Rao [16] using hypotocyl
explants induced only the development of rhizogenic calli
in the presence of NAA and anaphthoxyacetic acid
(NOA), while regeneration through organogenesis was
obtained in the presence of IAA. But in our experiment
the high frequency of regeneration was obtained in the
presences of lower concentration of NAA (4.0 mg/l) alone
for both somatic embryo and regeneration. Both
organogenesis and embryogenesis were observed by
Matsuoka & Hinata [7], in response to different NAA
concentrations using the same explant type. Whereas
Fillippone & Lurquin [3] had obtained best results with
leaf and coyledon explants of cultivar Violetta Lunga di
Napoli in the presence of a much lower concentration
(5.4µM) of the same growth regulator. Mariani [17] also
reported somatic embryogenesis in response to 54µM
NAA using seedlings of cultivar Giulietta germinated in
the dark. Rhizogenesis was induced in low concentrations

embryogenesis (5.4-27µM) and higher concentrations (54-
270µM) mainly induced callogenesis. Similar results were
obtained with the Brazilian variety F-100 (C.S. Magioli,
dados não publicados). On the other hand, Rao & Singh
[4] cultivated leaf explants in medium supplemented with
0.5 and 10.8µM NAA and failed to induce embryogenesis
with the same concentrations. In their report, embryogenic
calli were obtained in the presence of higher NAA
concentrations (27 and 64µM), although best results were
achieved when NAA was combined with 0.5mM Kinetin
(KIN). Higher embryogenesis rates in cotyledons cultured
in the presence of 50µM 2,4-D were obtained by Saito &
Nishimura [5], as compared to 54µM NAA. Ali et al. [13]
also observed embryogenesis in hypocotyls explants from
variety Insanum in the presence of low concentrations of
2,4-D (2.3-9.0µM). In contrast, Alicchio et al. [18] reported
the occurrence of organogenesis in response to low
concentrations of the same auxin. High induction
frequencies of somatic embryogenesis were obtained from
leaf and cotyledon explants of the Brazilian variety F-100
in the presence of 54µM of NAA, whereas 2,4-D in
different concentrations failed to induce embryo
development (Magioli et al. 2001). The occurrence of both
somatic embryos and shoot primordia has been reported
to occur in the same callus after prolonged culture in the
presence of 21.6µM NAA [15].
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