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Axillary buds from two varieties of Solanum melongina L., namely Loda and
China were encapsulated in sodium alginate to produce artificial seed. These
artificial seeds can be stored at 4°C for 45 days in a glass vessel. Best germination
of these artificial seeds was obtained on MS0O containing 0.5 mg/l BAP with 0.1
mg/l GAs. In this medium 94 and 90% of the synthetic seeds were found to
germinate and produce shoots in case of Loda and China respectively within
four - six days of culture on MS0.

The eggplant (Solanum melongena L.), a member of Solanaceae, is cultivated
as a vegetable crop throughout the tropics and as summer annual in the
subtropics. It is highly productive and usually considered as the "poor man's
crop” (Chowdhury 1966), which is an important item of diet consumed in a great
variety of ways. The eggplant contains food values (Bose et al. 1993) because its
edible portion contains considerable amount of protein, carbohydrate, fat,
minerals and vitamins. In addition to its food values the eggplant is also used for
medicinal purposes. Kirtikar and Basu (1933) have mentioned its use in
"Ayurveda" as appetizer, aphroisiac, cardiotonic and other purposes.

Eggplant is a highly productive vegetable and can be cultivated in natural
environment of Bangladesh without much care. Its cultivation is usually suffered
by some bacterial, virus and mainly by insect pests. The fruit fly (Leucinodes
orbonalis), an insect which damage up to 30% of total yield (Shukla and
Upadhyay 2000). Insect borer and viral infection are the main problems in
eggplant and leads to develop disease resistance and high yielding variety. But
in this case, maintenance of developed genotypes (e.g. hybrid, meiotically
unstable genotypes, and genetically engineered genotypes) may be a great
problem for its propagation. True type production can easily be practiced in
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asexual means which is absolutely lacking in eggplant. Artificial seed
production, encapsulating the vegetative bud, is an important alternative to
overcome the above mentioned problem (maintenance of developed genotypes).
Synthetic seeds, by artificial means, are also important for the purpose of
scientific conservation of the genotypes.

Two varieties of Solanum melongena, namely Loda and China were used.
Seeds of these two varieties were cultured on MS for seedlings. Axillary buds
were collected after four weeks of seedling initiation. Buds with nodal segment
were used as explants.

Sodium alginate was added in MS containing phytohormone and mixed well
for making it a homogenous solution. The explants dipped into the alginate
solution were taken up by a pair of forceps and placed to the beaker of CaCl: and
individual explant was encoated with alginate.

To examine the germination rate, synthetic seeds were cultured on MS and
data were recorded. On the other hand, to examine the viability of synthetic
seeds, they were stored at 4 and 0°C in refrigerator for 15, 30, 45, 60, 90 and 120
days. After storage, seeds were brought out from the refrigerator and cultured on
MS0 medium.

To establish a suitable medium composition of artificial seed, different
concentrations and combinations of phytohormones were added to synthetic
seed bead along with MS. For this purposes, BAP and Kn alone and in
combination with NAA, IBA and GAs were used in artificial seed bead medium
(Fig. A). Data were taken on germination percentage, days to germination and
shoot length (Table 1).

Best result was obtained when 0.5 mg/l BAP with 0.1 mg/l GAs were used in
seed bead (Fig. B, C). In this combination 94 and 90% synthetic seeds of Loda and
China variety, respectively germinated within four to six days of culture on MSO0.
Second highest germination rate was observed in seed bead supplemented with
1.0 mg/l BAP + 0.1 mg/l GAs. In this combination 87% seeds of Loda variety
germinated within three to four days of culture as against 85% seeds of China
variety within four to five days of culture. But when only MS0 was used without
any growth regulator, seeds failed to germinate.

The influence of storage at 0 and 4°C on germination rate of synthetic seed
was also examined. The seeds were kept in a glass vessel and then stored at 0
and 4°C for 15, 30, 45, 60, 90 and 120 days. The result indicated that seeds can be
stored at 4°C for 45 days. But seeds could not be stored at 0°C because at this
temperature explants underwent crystal formation due to lack of cryoprotectant.
Roots were induced from germinated seedlings within 30 - 35 days without
being treated in rooting medium. Nodal segments containing auxillary bud of
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two varieties (Loda and China) were used as explants for artificial seed
production although most of studies on encapsulation carried out using somatic
embryo as the encapsulating propagules (Radenbaugh et al. 1986). There are
some reports, in addition to using somatic embryos, auxillary buds, shoot tips
have also been used in the preparation of synthetic seeds (Redenbaugh 1993,
Bapat and Rao 1988, 1990, Ganapathia et al. 1992, 1994). In some studies use of
meristematic shoot tips or axillary buds for the production of synthetic seed as
reported for banana (Ganapathia et al. 1992, 1998), mulberry (Bapat et al. 1987,
Niino et al. 1992), horseradish (Uozumi et al.1994) and apple, kiwifruit, black
berry (Piccioni and Standardi 1995). Among the different encapsulating agent,
sodium alginate was used due to it’s solubility at room temperature and ability
to form completely permeable gell with calcium chloride (Bapat et al. 1987).
It was found in carrot or celery, that a suitable synthetic endosperm required

Fig. 1. Different stages of synthetic seed germination: A. Encapsulated nodal segments,
B-C. Germinated synthetic seeds. D. Growing plantlet obtained from synthetic seed.
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Table 1. Effect of growth regulators on artificial seed germination. Shoot length was recorded after
four weeks of culture.

Growth regulators Eggplant varieties
Combi- Concen- Loda China
nation tration Daysto  Germina- Shootlength Daysto  Germi- Shoot length
(mg/1) germina-  tion (%) (cm) germina-  nation (cm)
tion (X+S.E) tion (%)  (X£S.E)
Control MS0 - - - - - -
0.10 7-10 55 1.0+£0.1 9-12 52 09£0.1
0.50 5-7 60 19+£0.3 6-7 59 1.5+£02
BAP 1.00 3-5 55 2505  4-6 54 21+06
1.50 - - - - - -
0.5+0.01 4-5 68 1.6+0.1 5-6 62 1.4+0.3
0.5+0.05 5-7 65 23103 5-9 58 21+0.2
BAP + NAA 0.5+0.10 5-7 65 25103 5-7 60 21+04
1.0+0.01 3-5 80 2.7+0.5 3-6 71 25+04
1.0+0.05 3-4 80 26+0.3 3-6 75 25+0.6
1.0+0.10 3-4 57 2.1£0.1 3-5 59 2.0+0.01
0.5+0.01 5-6 70 1.8+0.3 5-7 68 1.6+04
0.5+0.05 4-7 78 1.9+0.2 5-8 72 1.9+0.3
BAP + IBA 0.5+0.10 4-7 76 1.8+£05 4-7 72 1.8+£0.3
1.0+0.01 3-5 80 2.0£0.1 3-5 73 20£0.2
1.0+0.05 3-6 80 2.1+0.1 3-5 75 20+0.3
1.0+0.10 5-7 60 19+0.5 3-5 56 1.8+0.3
0.1 4-7 50 2.0£0.3 5-7 46 19£0.2
Kn 0.5 3-5 55 1.6+£0.1 3-7 49 1.5+£03
1.0 4-8 80 1.3+£0.6 4-6 76 1.2+£05
0.5+0.01 4-9 82 25%0.6 4-9 70 2.5+0.01
0.5+0.05 3-6 82 3.0£0.7 4-7 83 29+0.8
Kn + NAA 0.5+0.10 3-5 84 3.1+£0.1 3-6 81 3.0+0.2
1.0+0.01 4-6 80 27+0.3 4-6 78 28+04
1.0+0.05 3-7 75 27+03 4-6 70 27+0.1
1.0+0.10 3-6 70 29+0.1 3-7 60 26+0.3
0.5+0.01 3-7 70 1.6+0.2 3-6 69 1.5+03
0.5+0.05 3-6 75 14+0.3 3-8 70 1.3+0.6
Kn + IBA 0.5+0.10 3-6 70 1.3+0.6 3-7 69 1.0+0.2
1.0+0.01 3-7 80 2.7+0.1 3-8 77 25+04
1.0+0.05 4-7 75 3.0£0.1 3-8 69 29+0.6
1.0+0.10 3-6 50 35+0.2 3-7 45 34+0.6
0.1 5-7 65 20+0.1 6-7 60 1.7+0.3
GAs 0.5 4-6 81 21+0.1 4-6 75 19+£03
1.0 4-6 85 25%0.3 4-6 80 2.0%0.1
GAs+ BAP 0.1+0.5 4-6 94 20£0.3 4-6 90 1.8+£0.1
0.1+1.0 3-4 87 29104 4-5 85 25%0.2
GAs+Kn 0.1+ 0.1 4-5 86 25%0.8 4-6 81 25%0.1

nutrients including carbon sources necessary for optimum germination
(Redenbaugh et al. 1988). Soneji et al. (2002) also suggested that germination of
synthetic seeds to plantlets appeared to depend on the hormonal concentration
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in the seed bead medium. Machii (1992) achieved optimum germination rate of
synthetic seed in Morus alba using BAP alone in seed bead medium. On the other
hand, in Cleopatra tangerine, best germination was observed using 1.0 uM/1 GAs
GAs in seed bead, whereas zygotic embryos were used as explant in synthetic
seed to standardize an artificial endosperm for synthetic seed production using
somatic embryos (Nadina et al. 1998). But in this experiment, BAP and GAs
combination gave optimum germination than BAP alone. Besides this, Soneji
et al. (2002) used hormone free seed bead medium in pineapple and failed to
obtain germination. The present investigation indicated that like pineapple,
eggplant also requires hormones (BAP, Kn and GAs) in seed bead medium for
germination.

A significant observation in this study was that the encapsulated buds did
not lose the capacity for germination even after storing at 4°C for 45 days. Similar
result was also observed in mulberry (Bapat et al. 1987) and Japanese White
Birch (Kinoshita and Saito 1990).

Under the present investigation effort was made to develop the protocol for
formation and production of artificial seeds of Loda and China varieties of
eggplants. The result demonstrated that seeds can be germinated on MS0 or even
on agar beds containing distilled water, which reduced the labour and cost. In
eggplants propagation by synthetic seeds would initiate asexual means to a new
area of advanced research for developing the conservation strategies for eggplant
genetic resources through chilling and cryopreservation.
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