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Solanum surattense is an important constituent of well known Ayurvedic drug
“Dasmula” and “Arkadhi”. All plant parts are used in Ayurveda. The seed paste is
applied on toothache and seed powder is smoked in asthma. The plant is very
prickly diffuse, procumbent, often becomes perennial reaching a spread of a
meter or so under luxuries conditions., Three types of flower bearing plants i.e.
dark purple, light purple and white were observed, which differs in their density
and colour. The density of white-flowered plants is very low and rarely found in
natural habitats. In the present investigations, fresh seeds of S. surattense showed
maximum germination percentage, root and shoot lengths with 5 mg 1-1 GA3,
while one year old seeds showed in 50 mg 1-1 GA3.The results of Germination
value and Vigour Index did not show any definite trend.

Keywords: GA3, Germination value, S. surattense, Seed Germination and

Vigour Index.

Introduction

S. surattense is used as antiasthmatic,
astringent, digestive, diuretic and pungent.
The drugs prepared from whole plant are
used to treat stomach & throat disorders,
dropsy, gum disease, enlargement of liver
and spleen. Its extract is effective in
bronchial — asthma, piles and for
rejuvenation’ %,

Germination may be defined as an
emergence of embryo from the seed by
starting a variety of anabolic and catabolic
activities like respiration, protein synthesis
and mobilization of food reserves after it
has absorbed water. To the seed analyst,
germination means the emergence and
development of the seed embryo of the
essential structures that indicate the seed’s
ability to produce a normal plant under
favourable conditions’. The factors
operating on germination under arid
conditions of Rajasthan may be quite
different from the moist and warm
conditions of eastern part of India®.
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Germination is the process of reactivation
of the metabolic machinery of the radicle
(root) and plumule (shoot) leading to the

development of a seedling’.
Physiologically, germination begins with
the initial stages of biochemical

reactivation and ends with emergence of
radicle. A germination stimulant such as
gibberellic acid can exert its promotive
influence to initiate and bring about the
process of germination’. Seed and seedling
vigour has been defined as that condition
of active good health and natural
robustness in seeds, which upon planting
permits germination to proceed rapidly

under wide range of environmental
conditions’.
Material and Methods

Collection of Germplasm:

Seeds were collected from the following
three sites: Soila village, Dist. Jodhpur (75
km from University Campus in northeast
direction; site-I), Kudi Housing Board,
Jodhpur (7 km from University Campus in
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south direction; site-II), and J.N.V.
University Campus, Jodhpur (site-III)
during March-April.

For seed collections, mature yellow
fruits were selected from branches and
stored in paper bags. After drying of fruits,
seeds were cleaned and wused for
germination  studies. The following
treatments were provided to seeds under
nursery conditions.

Seed Viability:

The viability of seeds was tested by the
tetrazoilum solution®. The seeds were cut
into two pieces and kept in 0.1% solution
of 2,3,5- triphenyl tetrazolium chloride
(TTC) for 3-4 h in dark. If the embryo
turned red or pink, then they were
considered as viable and viability was
calculated on percentage basis.

Seed germination behaviour:

Seed germination behaviour was studied in
fresh and one year old seeds. For
germination studies, seeds were placed in
sterilized petridishes lined with single
layer of filter paper. The filter paper was
moistened with the required volume of
distilled water as and when needed. In all
the experiments, each petridish contained
10 seeds in triplicate. The germination
experiments were performed in a dark (12
h) obtained from 3 fluorescent tubes of 40
watts each fitted at a height of half meter
from the petridishes (1000 Lux) at 28° C in
seed germinator. After 10 days of setting
the experiments, seed germination (%) and
root & shoot lengths of seedlings were
measured.

GA3 Treatment:

The seeds were pre-soaked for 24 h in
different concentrations (5-100 mg 1-1) of
GA3. After that seeds were placed for
germination studies.

Germination value and Vigour Index:
Germination value (GV) of fresh and one
year stored seeds were calculated for each
treatment using the following formula’:
GV =PV x MDG

Where,

PV = Peak value of germination and it is
calculated as follows:

Final germination percentage

Number of days that took to reach the peak
germination

MDG = Mean daily germination and
calculated with the following formula:

The Vigour Index (VI) was derived from
the following formula."

VI = Germination (%) % Seedling length
(cm)

Where, Seedling length is the sum of root
and shoot lengths.

Results were subjected to analysis of
variance (ANOVA)'".

Results and Discussion

Seed germination behaviour and seedling
growth:

It is evident from Table 1 that freshly
harvested and one year old seeds showed
80.00 and 16.66% germination in control,
respectively. Seed germination in fresh and
one year old seeds varied from 86.66 to
100.00 and 46.66 to 86.66%, respectively
in GA3 treatment. Cent percent
germination was observed in 5 mg I-1
treatment followed by 96.66% in 10 mg I-
1 and minimum (86.66%) in 100 mg I-1of
GA3 in freshly harvested seeds. In case of
one year old seeds, maximum (86.66%)
germination was observed in 25 and 50 mg
I-1 GA3 solutions. The root & shoot
lengths in fresh and one year old seeds
ranged from 1.37 to 3.47 & 1.67 to 2.85
and 1.26 to 3.26 & 1.53 to 4.14 cm,
respectively. The maximum seedling
growths in fresh and one year old seeds
were observed with 5 and 50 mg I-1 GA3
solutions, respectively. Highest R/S ratio
was observed in 5 mg 1-1 GA3 solution.
The data were significant at 5 and 1%
probability levels.

Thus, 5 mg I-1 of GA3 solution
treatment was suitable for obtaining
maximum germination percentage and
seedling growth in freshly harvested seed.
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Table 1. Effect of different concentrations of GA; on seed germination, seedling
growth and R/S ratio in fresh and one year old seeds of S. surattense.

Conc. Germination (%) Seedling growth (cm) R/S ratio
(mg1h)
Fresh Old Root Shoot

Fresh Old Fresh Old Fresh Old

Control | 80.00 16.66 1.37 1.26 1.67 1.53 10.834 | 0.833
5 100.00 | 46.66 3.47 2.75 2.85 2.89 [ 1.253 ] 0.971

10 96.66 | 83.33 2.43 2.43 2.22 334 | 1.126 | 0.739
25 93.33 | 86.66 2.19 2.48 2.10 3.52 | 1.069 | 0.710
50 90.00 | 86.66 2.71 3.26 2.41 414 | 1.193 | 0.797
100 86.66 | 66.66 2.18 2.05 2.09 3.29 | 1.086 | 0.629
CD NS 40.496 | 0.483" | 0.4027 | 0475 | 0.375 |0.263" |0.171"

NS= Non-significant; and * & ** = Significant at P

Seed germination value and Vigour Index:
It 1s evident from Table 2 that MDG in

fresh and one year old seeds ranged from
8.00 to 10.00 and 1.66 to 8.66,
respectively. Fresh and one year old seeds
showed maximum values of MDG in 5 and

5 &1%, respectively.

50 mg 1-1 GA3 respectively,
minimum in control. The fresh seeds
showed highest GV and VI in 5 mg I-1
GA3 solution, while lowest in control. One
year old seeds exhibited these values
maximum in 50 mg 1-1 GA3 solution.

while

Table 2. Effect of different concentrations of GAj; on seedling parameters in fresh

and one year old seeds of S. surattense.

C Parameters
(mi;n;i) Fresh Oold
PV MDG GV VI PV | MDG GV VI

Control 8.88 8.00 71.11 | 243.20 | 2.08 1.66 3.46 46.48
5 9.00 10.00 | 111.11 | 632.00 | 5.18 4.66 24.19 263.16
10 9.66 9.66 93.43 | 44946 | 8.33 8.33 69.43 480.81
25 9.33 9.33 87.10 | 400.38 | 10.83 | 8.33 93.87 519.96
50 9.00 9.00 81.00 | 384.30 | 1444 | 8.66 | 125.16 641.28
100 8.66 8.66 75.09 | 443.69 | 7.40 6.66 49.37 355.96

PV = Peak value of germination; MDG = Mean daily germination; GV = Germination

value; and VI = Vigour Index.
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In the present studies, the seeds of S.
surattense collected from different sites
exhibited to 80 to 93.33% viability,

The enhanced seed germination is
attributed to the stimulation of hydrolytic
enzymes such as lyases and deydrogenases
by GA3, which bring about the breakdown
of stored food materials into sugars and
thus promoting germination through cell
division and cell expansionlz. Seeds of W.
somnifera pre-treated with 1000 ppm of
GA3 resulted in vigorous growth of
seedlings'>. GA3 is one of the hormones
proposed to control primary dormancy by
inducing germination'". Highest
germination percentage in Teucrium
polium when pre-treated with 500-2500
ppm GA3"”. The seeds of Alstonia
scholaris treated with 100 ppm of GA3
showed highest vigour index'®. Highest
vigour index and germination velocity
index obtained in Ocimum canum and O.
basilicum seeds pretreated with 20 ppm of
GA3'". 80% germination in Panicum
antidotale with 20 ppm of GA3
treatment'®. Zygophyllum simplex showed
maximum germination with 50 ppm GA3
soaked for 48 h'°.

Conclusion

It is concluded from the present studies
that seeds of S. surattense showed
maximum germination percentage and
seedling growth with 5 mg 1-1 GA3. The
R/S ratio was found to be highest in fresh
seeds of S. surattense 5 mg 1-1 GA3. The
results of GV and VI did not show any
definite trend. Germination inhibitors have
been found in the embryo, endosperm and
seed coats and in structures that sometimes
are dispersed along with the seeds of some
species. The germination promoting effect
of gibberellins (GA3) is well documented
in mature seeds of a number of species®*?'.
The soaking of seeds in GA resulted
improvement in germination over control
and indicated that exogenous gibberellic
acid treatment achieved the balance of
growth promoters and inhibitors™.
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