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Fast growing N2 fixing Sesbania spp. has shown great promise both as high quality
fodder and green manure. In the present study seed dormancy and germination were
evaluated for four Sesbania spp. viz., Sesbania sesban, S. grandiflora, S. aculeata and
S. rosrtata grown in different parts of the India. Sesbania grandiflora seeds were
highly dormant as compare to the seeds of other Sesbania spp. Amongst the physical
treatments, soaking in distilled water (24 hr) showed maximum seed germination in all
plant species. By using chemical treatments (sulfuric acid, ethanol and potassium
nitrate), immersion in concentrated sulfuric acid (20 min.) followed by ethanol
resulted the maximum seed germination in S. grandiflora while in Sesbania sesban, S.
aculeata and S. rostrata immersion in ethanol (100% for 5 min.) showed highest seed
germination.

Introduction
The genus Sesbania contains about 70 species
prevalent over tropical and subtropical
regions,
including
annual,
perennial,
herbaceous shrubs and trees. Sesbania spp.
are native to Asian countries such as India,
Malaysia, Indonesia and Philippins where it is
generally growing on the dikes between rice
paddies along roadsides and in backyard
vegetable gardens. In and around India, many
species of Sesbania are widespread with
abundance of S. speciosa, S. grandiflora, S.
sesban (L.), S. bispinosa (Jacq.), S. cannabina

(Retz.), S. aculeata and S. rostrata (Bhat,
2003). Most of the Sesbania spp. are
described as soft, semi or slightly woody with
1-4 m height. These grow quickly and rapidly
accumulate nitrogen (N2) rich biomass
suitable for soil fertility replenishment and
also provide fuel wood, fodder and mulch.
During living stage of plant the seedling
phase is a critical point, helpful in
investigation the natural and developmental
story of higher plants (Duke and Polhill,
1981). To sustain extensive periods of
unfavourable environment, the seed is well set
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mainly in a dry state. Without germinating,
seeds can survive for an extended period more
over as stored in dehydrated environment
otherwise once covered under the soil. Seed
enters a dormant position to optimize
germination over time. Due to dormancy in
seeds of Sesbania spp., seed reservoir in soil
helps endurance and perpetuation in different
conditions. Dormancy in seeds is forced by
single or more of the kernel, endosperm and
protective tissues that be related to double
genesis and stand for two ploidy zone. Via
avoidance of gas swap over, water uptake,
light dispersion and escape of determent from
the embryo, thick seed coat inhibits seed
germination (Taylorson and Hendricks,
1977). To defeat state that are harsh for
seedling, seed dormancy allows seeds to be
established and is therefore significant for
agriculture and plant ecology. Dormancy
prevents pre-harvest germination as well.
Failure of a viable seed, to sprout in positive
situation (e.g. water, temperature and
aeration) leads to seed dormancy (Bewley,
1997; Finch-Savage and Leubner-Metzger,
2006). To recognize the types of the key
controller(s) that inhibit(s) the beginning of
germination (dormancy) that initiate the
germination practice and their communal
interface are question in dormancy and
germination study.
Germination is most important and sensitive
stage in the life process of a seed bearing
plant. Germination behaviour of Sesbania
seeds could be improved either via
diminishing the latency phase otherwise
improving the eminence of seed batch. Seed
component tissues that have been used to
infer the involvement in dormancy obligation
can be arrange into somatic, molecular and
genetic groups on the basis of experimental
approaches. To use embryos otherwise
physically erase the protective tissues testa
and pericarp housing caryopses in grass breed
are somatic approaches used alternatively. To

deduce the occurrence of embryo or coatimposed dormancy the naked caryopses or
isolated embryos were germinated on a
special medium, as succeed in oat, barley,
Arabidopsis, wheat and rice (Takahashi,
1963; Morris et al., 1989; Foley, 1992; Wang
et al., 1995; Lee et al., 2010). Botumile et al.,
(2020) studied the highest mean germination
percentages for S. galpinii (92–100%) were
observed for seeds treated with sulphuric acid
(15, 30, 45 and 60 minutes). For V. robusta,
mechanical scarification resulted in the
highest mean germination percentage (96%),
and the boiling water treatments, except for
the treatment with 24 hours of cooling down,
resulted in the lowest mean germination
percentage. The two study species possess
seed coat imposed dormancies that require
pre-sowing seed treatments. Based on the
results, the best treatments to release
dormancy in both S. galpinii and V. robusta
are sulphuric acid
and mechanical
scarification, as these yielded the highest,
fastest and most uniform germination of
seeds.
Chemical treatment also enhances the
germination rate in different seeds. Moreover,
research in laboratory, greenhouse and field
conditions conducted by Oliveira et al.,
(2012) indicated that the success of local seed
germination in the field has a low frequency.
In array to recognize the probable function of
different ecological aspect for efficient
farming of Sesbania spp. it is extremely
significant to follow seed germination
necessities. Inspite of the potential uses of
Sesbania spp. in agriculture and other field,
scarce data is accessible on their
agrobotanical character together with seed
dormancy,
germination
and
seedling
properties. Hence, in the current research seed
germination behavior in four Sesbania spp.
growing in different parts of India was
evaluated by using different physical and
chemical treatments.
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Materials and Methods
Seeds of four Sesbania spp. viz., Sesbania
sesban, S. grandiflora, S. aculeata and
Sesbania rostrata were collected during
January, 2016 from Tamil Nadu Agricultural
University, Coimbatore, Tamil Nadu. They
were individually thrashed on paper and seeds
in good physical shape were chosen by
removing the trash and broken seeds (Plate 1).
After washing with distilled water, constant
moisture of seeds were obtained by putting in
sunlight for 2-5 days and placed in airtight
containers for further study.

rinsing in DW. Seeds with different therapy
were permitted to grow on 1% agar medium
plates. Percentage of cumulative germination
(CG) of seeds was estimated on a daily basis
up to 7 days (Bewley and Black, 1994):
CG (%) = (∑n÷N)× 100
(Where, n is the number of seeds germinated
at each day and N is the total number of seeds
sown). In control and physical scarification
methods seed germination and seedling
dimensions were calculated.
Results and Discussion

Around 30-40 seeds from each Sesbania spp.
without any previous treatment were rinsed in
distilled water (DW). After that seeds were
soaked in 25 ml DW flask up to 24 hr and
placed consistently on a layer of moistened
cotton bed in glass petri plates and incubated
at 28±2°C including 12 hr photoperiod up to 7
days in growth chamber for germination.
Growth chamber was maintained for relative
humidity and temperature. Germination of
seeds was considered on the basis of coming
out of radical not less than 2 mm from the
seed coat. Using randomized design the
germination behavior of Sesbania seeds
against different treatments was assessed
regularly. Temperature treatment of seeds was
done by preheated in petri plates up to 30-60
min. in an oven at 40, 50 and 60ºC. Sulfuric
acid treatment of Sesbania spp. seeds was
performed with concentrated sulfuric acid
(98%) for various time interval (5, 10, 15 and
20 min), then seeds were made acid free by
rinsing (8-10 times) in DW to make sure
whole elimination of acid. Ethanol treatment
of seeds was performed by sopping wet in
ethyl alcohol (70 and 100%) for 5 min,
followed by 8-10 times rinsing in DW. For
potassium nitrate treatments seeds soaking
with various concentration (0.2, 0.3, 0.4, 0.5
and 0.6%) of 99% potassium nitrate were
performed for 24 hr followed by (8-10 times)

Despite the dormancy of Sesbania seeds,
considerable germination was observed due to
soaking in the distilled water. The maximum
germination of seeds was observed on
treatment with temperature at 500C in four
Sesbania spp. In India throughout summer,
the seeds of Sesbania spp. in soil seem to be
affected as a result of high temperature
resultant in enhanced germination on the
commencement of monsoon. Scarification has
an imperative function among the diverse
protocol used to reduce dormancy in legume
seeds (Hartmann et al., 1997). Usually
performed scarification processes consist of
rasping with heat and acid treatment.
Chemicals those are not growth regulators
could enhance metabolic action and
encourage germination. Seeds scarification
with concentrated sulfuric acid (20 min),
ethanol (100% for 5 min) and salts (0.4% for
5 min) increased seed germination and
seedling dimension in four Sesbania spp.
seeds. Enhanced germination of Sesbania
grandiflora seeds were observed with
concentrated sulphuric acid up to 20 min
treatment, which was more than control,
soaking, ethanol, potassium nitrate and
temperature treatments (Table 1 and Plate 2).
In S. grandiflora seeds to get better
germination,
acid-treatment
increase
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permeability of seed coat particularly of
dormant. Seeds treatment with ethanol (100%
for 5 min) resulted excellent germination and
sprout development in Sesbania aculeata, S.
sesban and S. rostrata seeds. However, seed

germination using treatment with potassium
nitrate (0.4%) was higher in all four Sesbania
spp. studied than other concentrations (0.2,
0.3, 0.5 and 0.6%) (Table 1).

Table.1 Percentage germination of untreated and treated seeds of Sesbania spp.
Species
Sesbania sesban

Treatment
Control
Soaking
Temperature (0C)

Concentrated
Sulfuric acid (min.)

Ethanol (%)
Potassium nitrate (%)

Sesbania
grandiflora

Control
Soaking
Temperature (0C)

Concentrated
Sulfuric acid (min.)

Ethanol (%)
Potassium nitrate (%)

Sesbania aculeata

Control
Soaking
Temperature (0C)

Concentrated
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Untreated
Distilled water
40
50
60
5
10
15
20
70
100
0.2
0.3
0.4
0.5
0.6
Untreated
Distilled water
40
50
60
5
10
15
20
70
100
0.2
0.3
0.4
0.5
0.6
Untreated
Distilled water
40
50
60
5

Germination (%)
17
32
18
27
25
44
50
53
55
60
76
47
49
53
48
45
12
30
20
29
26
20
40
55
70
35
47
25
27
32
26
22
30
52
33
40
37
60
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Sulfuric acid (min.)

Ethanol (%)
Potassium nitrate (%)

Sesbania rostrata

Control
Soaking
Temperature (0C)

Concentrated
Sulfuric acid (min.)

Ethanol (%)
Potassium nitrate (%)

10
15
20
70
100
0.2
0.3
0.4
0.5
0.6
Untreated
Distilled water
40
50
60
5
10
15
20
70
100
0.2
0.3
0.4
0.5
0.6

68
72
80
75
82
51
57
63
59
53
38
52
30
43
38
40
55
68
73
62
70
50
52
60
56
51

Plate.1 Dry seeds of Sesbania sesban (a) Sesbania grandiflora (b) Sesbania aculeata and (c) of
Sesbania rostrata (d)
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Plate.2 Germination behavior of Sesbania sesban treated with ethanol (70%) (a) Sesbania
grandiflora using concentrated sulphuric acid (20 min) (b) Sesbania aculeata with potassium
nitrate (0.4 %) and (c) of Sesbania rostrata at 500C temperature (d) on 1% agar medium plates

Although potassium nitrate is normally cause
seed germination but their function is not
clear. Seeds of S. sesban and S. aculeata are
less dormant than S. grandiflora followed by
S. rostrata. Similarly Pollard et al., (2011)
reported that pea-shaped seeds (e.g. S.
formosa, S. tripettii, S. drummondii, S.
grandiflora and S. speciosa) germinates
superior as compare to cylinder-shaped seeds
(e.g. S. cannabina, S. sesban, S. aculeata, S.
javanica, S.egyptica, S. rostrata and S.
exaltata). In Sesbania rostrata and S.
grandiflora seed dormancy could be due to
the seed coat rigidity. The temperature is very
influential on seed germination. Shonjani
(2002)
reported
that
environmental
conditions, for instance temperature, pH, low
oxygen concentration, salinity, sediment
accumulation and flooding influence seed
germination in swampland. Ambika et al.,
(2014) reported the effect of seed size on
seedling vigour and seed yields. Overall,
meager soaking in distilled water, seeds of all
plants resulted considerable germination. The
highest seed germination was also achieved in

S. grandiflora and S. rostrata with
concentrated sulfuric acid proceed by soaking
in ethanol. Seeds of S. sesban and S. aculeata
showed the highest germination on treatment
with ethanol. Shreelalitha et al., (2015)
concluded that seed germination rate of
Sesbania could be enhanced by soaking the
seeds in distilled water for 24 hours or in a
solution of GA3 (250 mg/L) for 24 hours.
Chanda et al., (2017) reported that seed size,
both length and/or width, highly correlated
with root and seedling length, base diameter,
vigour index and biomass yield of Sesbania
spp. Anshari et al., (2018) also reported
germination time of 13 local plant species in
two hydroseeding mulches containing diverse
tackifier concentration, along with determined
the optimal hydroseeding mulch media
composition. Eight out of 13 species could be
germinated: S. timorense, S. indicus, C. cajan,
C. pallida, T. arundinaceae, S. sesban, S.
grandiflora and T. purpurea. The fluid M1
medium was best for seeds germination of S.
grandiflora (35%) and S. sesban (50%), while
the thicker M2 medium was favorable for
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seeds germination of S. timorense (50%) and
S. sesban (67%) in 13 DAS. Carruggio et al.,
(2020) investigated morpho-anatomical traits
and dormancy-breaking requirements in two
taxa of the genus Bituminaria: the widespread
B. bituminosa and the point endemic B.
basaltica germination tests after mechanical,
thermal, and chemical scarification treatments
for seed dormancy breaking. Differences in
morpho-anatomical traits were found, with B.
basaltica having a thicker palisade cell layer
and B. bituminosa showing larger pods. All of
the scarification treatments proved to be able
to break physical dormancy, with mechanical
and chemical scarification being the most
effective methods in both species.
In conclusion the results from the present
study show that the barrier to germination of
seeds of Sesbania grandiflora, S. sesban,
S.aculeata and S.rostrata is the hard seed
coat, which prevents water uptake. Hence,
before the seeds can germinate, they require
mechanisms, which overcome this barrier.
The results also indicated that the barrier can
be removed through different scarification
pre-sowing treatments. Sesbania sesban, S.
aculeata and S. rostrata immersion in ethanol
(100% for 5 min.) showed highest seed
germination. The future characterization of
additional Sesbania genetic resources from
other soil resources will have remarkable
importance.
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