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ABSTRACT
The present investigation was undertaken in Black Night Shade (Solanum nigrum L.) which is an
important medicinal plant. Direct multiple shoots proliferation was achieved from shoot tip. The
shoot tips were cultured on MS medium fortified with Thidiazuron (TDZ) (1.0-7.0 mg/L) for
multiple shoot induction. Multiple shoots proliferation was best observed at 3.0 mg/L TDZ from
the shoot tip explants within three weeks of culture. Shoot number per explant ranged between 2
and 10. Individual shoots were aseptically excised and sub cultured in the same media for shoot
elongation. The elongated shoots were transferred to Indole Acetic Acid/Indole Butyric Acid
(IAA/IBA) (0.5mg/L–2.0mg/L) for root induction. Rooting was observed within two weeks of
culture. Rooted plantlets were successfully hardened under culture conditions and subsequently
established in the field conditions. The recorded survival rate of the plants was 86%. Plants looked
healthy with no visually detectable phenotypic variations.

Introduction
Solanaceae A. L. Jussieu is one of the largest families of
Angiosperms with 96 genera and approximately 2,300 species.
The species of this family have great economic importance,
because many plants are sources of chemical compounds of
relevance in modern medicine and pharmacology, as well as
important sources of human food. [1] The species that are
widely cultivated as food include are the potato (Solanum
tuberosum L.) [2] The tomato (S. lycopersicon L.), [3] and
cayenne (Capsicum frutescens L.).[4] Plants of this family
used in medicine include Solanum paniculatum (jurubeba
true) to regulate intestinal functions, [5] and lobeira (S.
lycocarpum) for hypertension, diabetes and high cholesterol.[
6] For pharmacologically active drugs, species that produce
alkaloids have been the most commonly used for therapeutic
purposes, such as Atropa belladonna (atropine), Hyosciamus
niger L. (hyoscyamine) and Datura spp. (hyoscine).[7]. The
Solanaceae family also includes ornamental plants, such as
petúnias (Petunia spp.) and jasmine (S. jasminoides), and
tobacco (Nicotiana tabacum). Worldwide, these plants are
economically significant along with other toxic and medicinal
plants. [8].

*

Solanum nigrum L. is a medicinally important plant of the
family Solanaceae. The plant has been traditionally used as
hepatoprotective agent in India. Fruits make a delightful Jam
[9, 10]. Fruit of plant is also used as a nervous tonic in the
Mexican medicine. Chemically, solasodine, solasonine and
solanidine have been identified from plant [11]. Fruits of plant
have also been used as an antioxidant and cancer
chemopreventive material [12]. Traditionally it is propagated
through seed but seed propagation is season dependent.
Considerable progress has been made in the propagation of
this plant through plant cell, tissue and organ culture [13; 14;
15; 16 and 17).
Solanum nigrum proved to be resistant to the herbicide
atrazine. In atrazine resistant Solanum nigrum biotypes, there
is a single nucleotide; substitution of serine glycine at position
264 in the plastid genome encoded 32 Kd protein [18]. Some
micropropagation works have been conducted from the
various explants of S. nigrum. [19] Obtained plant
regeneration from stem, leaf and root segments of S. nigrum
through callus culture. They obtained callus on MS medium
with NAA, regeneration of shoots on BAP and rooting on
IBA. [17] cultured shoots from shoot cutting of germinated
seeds of S. nigrum on different media (B5, MS or SH) and
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observed the best culture condition for shoot formation was
the culture of stem internode segments on B5 medium
supplemented with 0.5 mg dm-3 BAP at 16-h photoperiod
(irradiance of 100 µmol m-2 s-1). Direct organogenesis and in
vitro flowering was obtained in S. nigrum by [20]. High
frequency plant regeneration from leaf explants obtained in S.
nigrum by [21] the highest frequency and number of multiple
shoots were obtained from leaf and nodal explants on MS
medium supplemented with benzyladenine and IAA.
Regenerated plants rooted and flowered on rooting medium
supplemented with IBA or IAA. [22] Made a successful
induction of callus from S. nigrum L. on MS basal medium
supplemented with IAA and BAP. Regeneration shoots from
callus and in vitro flowering were obtained on MS medium
fortified with BAP and IAA or NAA or 2,4-D. The best
rooting was obtained on MS containing 0.5 mg/l IBA. [23]
Reported the in vitro regeneration of S. nigrum using different
plant growth regulators and concluded that BAP 0.5 mg/l, 2,
4-D 1.0 mg/l and IBA gave the highest frequency of the well
growing shoot. [24] Showed the accumulation of the alkaloid
solasodine in the callus of S. nigrum. [25] Produced S. nigrum
with a high power of alkaloid accumulation through in vitro
regeneration trials followed by in vivo plant acclimatization.
MS-basal medium containing BA and NAA (0.5 mg/ml each)
was the best for both plants. A series of in vitro and in vivo
plants were successfully produced and chemical analysis
revealed contents of glycoalkaloids higher than those reported
for intact field plants. [26] Obtained high frequency of shoots
directly from the leaf explant of S. nigrum on MS medium
supplemented with BAP and KIN without any callusing stage.
Though some micropropagation studies have been conducted
so far, this paper deals with the efficient plant regeneration
system with large number of shoots within a short period from
shoot tip explants of Solanum nigrum L induced by TDZ.
Material and methods
Mature seeds of Solanum nigrum were collected from a
natural population showing Botanical Garden in SRR Govt
Arts & Science College Karimnagar. The seeds were washed

thoroughly in tap water 3–5 times and placed in 1% (v/v)
Teepol solution (Reckitt Benckiser, India) which was kept
under running tap water for 15 min. Then the seeds were
disinfected with 0.1% (w/v) mercuric chloride (HgCl2) for 5
min. Finally the seeds were rinsed 3–4 times in sterile distilled
water and inoculated on moist cotton in sterile test tubes. To
assure uniform and rapid germination of seeds, test tubes were
placed in dark at 28°C for 24–48 h. Then the germinated seeds
were transferred to light intensity (15 µmol/s2/s), 16 h light
per day photoperiod for another 4–7 days and maintained at 25
± 2°C and 55–60% relative humidity.
Selection of explants
Shoot tips with one or two leaf primordia, of 15-d old in
vitro raised seedlings were selected as explants for direct shoot
multiplication. The shoot tips, segments of 5–8 mm in length
were excised aseptically.
Culture media and culture conditions
MS media containing 3.0% sucrose and supplemented with
various concentrations cytokinin such as TDZ (1.0 – 7.0
mg/L) were used. The initial pH of the culture media was
adjusted to 5.8 before addition of 0.8% (w/v) agar- agar. The
medium was dispensed into culture tubes (25 + 150 mm) each
containing 15 ml of the culture medium capable with nonabsorbent cotton and was autoclaved at 121o C for 15 minutes.
In each cultures tube one shoot tip explants was implanted.
The cultures were maintained under 16h light provided with
white fluorescent tubes (40 µ mol m-2s-2) at 25 ± 2o C.
Results and discussion
Data on multiple shoot induction from shoot tip explants
cultured on MS medium fortified with different concentrations
of TDZ alone is presented in (Table-1). The important part of
the present study was the preparation of contamination free
explants. This was achieved by using in vitro germinated
seedlings as an explant source. Sterilization of seeds required
0.1% (w/v) HgCl2 5 min treatment for maximum germination
(98%) and minimum contamination[27]

Table 1: Effect of different concentration of TDZ on multiple shoot induction from shoot tip explants of S. nigrum
Growth regulators
% of explants showing
No. of shoots per
Average length of shoots
(mg/L)
response
explants SE*
SE*
TDZ
1.0
60
5.0 ± 0.4
2.0 ± 0.4
2.0
65
6.0 ± 0.3
3.2 ± 0.3
3.0
85
15.0 ± 0.6
4.3 ± 0.2
4.0
80
10.0 ± 0.3
6.5 ± 0.5
5.0
70
8.0 ± 0.2
3.3 ± 0.5
6.0
68
5.0 ± 0.3
2.3 ± 0.5
53
4.0 ± 0.5
1.3 ± 0.5
7.0
*SE Standard Error
Effect of TDZ
The meristem containing explants shoot tip were excised from
the surface sterilized, in vitro grown, 30-d old seedlings and
Original Research Article

cultured on MS medium augmented with TDZ (1.0–7.0 mg/L)
for multiple shoot induction of all the different concentrations
of TDZ tested, (3.0 mg/L) TDZ was found to be more
effective in inducing (15.0 ± 0.3 shoots/explants). But at high
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concentration of TDZ (7.0 mg/L) considerably the number of
shoot induction was found to be reduced. As the concentration
of TDZ was increased up to 2.0mg/L the multiple shoots
number was increased but as the concentration of TDZ
(3.0mg/L) to (7.0 mg/L) TDZ resulted the number of shoots
were reduced. (Fig-a, b, c&d).

a

c

The shoot induction and proliferation depend on plant growth
regulators and types of explants [28 and 29]. In many plants,
multiple shoots were obtained from the shoot tips or axillary
buds by administering BAP or KIN [30, 31, 32 and 26]. In the
Present study, a large number of shoots was produced from
shoot tip explants S. nigrum on MS medium supplemented
with both TDZ within a short period of 30-45 days.

b

d

Fig 1: Direct in vitro shoots proliferation of S. nigrum L. (a) In vitro raised seedlings (30-d old), (b) Formation of multiple
shoots on MS+TDZ (3.0) mg/L from shoot tip, (c) Proliferation of multiple shoots on MS+TDZ (4.0mg/L) from shoot tip, (d)
Formation of multiple shoots with roots on MS+TDZ (5.0) mg/L from shoot tip.
In vitro rooting
Fully elongated healthy shoots were transferred on to full
strength MS root induction medium (RIM) [33] fortified with
different concentration of IAA (0.5 – 2.0 mg/L) and IBA (0.5
– 2.0 mg/L).
Profuse rhizogenesis was observed on 1.5 mg/L IAA,
compared to 0.5 -2.0 mg/L) IAA/ IBA on MS medium
containing 1.5 mg/L IBA whereas 96% of plants produced
roots with 14.3 ± 0.27 roots/ explant. (Table -2). (Fig-d).
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In most of the studies IAA, IBA and NAA were used for root
induction. High frequency of rooting was achieved by IAA in
Syzygium cuminii [34], Gossypium arboreum and G. hirsutum
[35] and IBA in Aristolochia indica [36], Gymnema sylvestris
[37], Avicennia marina [38] and Eclipta alba [32]. Higher
frequency of roots was observed in Cichorium intybus at 5 µM
NAA [39], Rubus chamoemorus [40], Plumbago zeylanica at
3 µM NAA [41] and [42] also showed that NAA was found to
induce more number of roots when compared to IAA and IBA
in Solanum nigrum. In the present study also IBA was found
to induce more number of roots when compared to IAA.
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Table 2:Rooting ability of regenerated shoots from shoot tip explants culture of S.nigrum cultured on MS medium
supplemented with IAA &.IBA
Growth Hormones (mg/L)
IAA
00
0.5
1.0
2.0
* Mean ± Standard Error

Percentage of response

Average no of roots (S.E)*

23
60
70
73
54
73
70

1.0 ± 0.12
2.3 ± 0.37
3.2 ± 0.38
5.6 ± 0.38
4.3 ± 0.36
8.3 ± 0.87
6.3 ± 0.36

IBA
00
0.5
1.0
2.0

Acclimatization
Acknowledgement
Rooted plantlets were removed from the culture medium and
the roots were washed under running tap water to remove
agar. Then the plantlets were transferred to polypots
containing pre- soaked vermiculite and maintained inside a
growth chamber set at 28 o C and 70 – 80 % relative humidity.
After three weeks they were transplanted to poly bags
containing mixture of soil + s and + manure in 1: 1: 1 ratio and
kept under shade house for a period of three weeks. The potted
plantlets were irrigated with Hogland’s soulation every 3 days
for a period of 3 weeks. The result of present investigation
show that the shoot tip explants from mature plants of
Solanum nigrum could be induced to produce multiple shoots
in vitro maximum number of shoots was induced on MS
medium fortified with various concentrations of TDZ. In
recent years, shoot tip explants have been preferred to produce
large number of genetically identical clones [43].
First time [44] reported the in vitro formation of plants from
leave, of Solanum nigrum in which the elaimed cytokinins to
induce shoot formation later [14] successfully from isolated
protoplast. But true report is available on through investigation
of in vitro shoot formation from leaf explants. Growth
responses of Solanum nigrum explants were excellent and they
produced cluster of shoots. The totipotency nature of Solanum
nigrum cells are more pronounced by producing maximum
number of shoots. Multiple shoot formation from shoot apices
was obtained on MS medium supplemented with 20µM BA,
0.1µM NAA in pea [45]. Multiple shoot induction was also
observed in Ziziphus manritiana [46] and Vanilla plantifolia
[47] shoot tips cultured on MS + cytokinin alone as it was
observed in the present studies. [48] Has studied the shoot
meristem culture in 16 cultures of cotton using several media
formation. They observed the best shoot developmentation
MS media containing TDZ alone compared to other media
with NAA / IAA in combination with TDZ. These results are
to the present observation in Solanum nigrum which contain
with cytokinins showed the increased number of shoots/
explants have also observed.
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