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Pre-treatments for overcoming dormancy in Sida alnifolia L.
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ABSTRACT

Seeds of Sida species are reported to exhibit seed coat imposed
dormancy posing serve problems in germination. In the present
study some Pre-treatments for overcoming dormancy in Sida
alnifolia L. were standardized. Among the eighteen pre-treatments
tried for improving germination, chemical scarification using
concentrated H,SO,was significantly superior and recorded higher
germination percentage and speed. Untreated seeds failed to
germinate. Scarification of seeds with concentrated H,SO ,for higher
duration of 30 minutes was selected as the best pre-treatment
considering improvement in water imbibition, germination
percentage, speed of germination, growth and vigour of the seedlings

alongwith significant reduction in the intensity of dormancy.

© Central Institute of Medicinal and Aromatic Plants (CSIR-CIMAP), Lucknow (India)

INTRODUCTION

The medicinal plant known as ‘Bala’ in Sanskrit
belongs to the genus Sida of the family Malvaceae.
Sida alnifolia (Syn. Sida rhombifolia ssp. retusa),
is a woody herb or sub shrub with strong branching.
Flowers are solitary with orange-yellow petals,
seeds are black with two awns. It is commonly
seen in plains and hills of Southern peninsular India
and occurs along roadsides and forest clearings
as secondary growth in lateritic hill slopes and
occasionally as a weed in upland cultivation [15]. It
is reputed as a remedy for curing neurological
disorders, as an anti-rheumatic and anti-pyretic
agent. Sida species are a source of indoloquinoline
alkaloids, principally cryptolepine, which produce
many pharmacological effects such as anti-
microbial, anti-hyperglycemic and cytotoxic effects
and as leads in the design of new anticancer drugs

[6].
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In recent years, the increasing market demand
for Sida species makes it difficult to rely on
harvesting the plant material from the wild for its
supply. Out of 230 species, Sida alnifolia ranks top
in procurements of raw drugs by Ayurvedic
industries, with an annual consumption of 1193.47
tons peryear [12]. Sida alnifolia, the principal source
of Bala in Kerala, has reached a stage of rarity due
to habitat destruction, over exploitation and
destructive harvesting for collection of roots. Low
reproductive capacity, seed output and seed viability
also adds to its rarity [7, 17]. Sida alnifolia is one
among the 35 (short duration) medicinal plants
promoted for cultivation by National Medicinal Plant
Board, New Delhi.

Seeds of Sida species are reported to exhibit
seed coat imposed dormancy posing severe
problems in germination [5, 13]. Though few
attempts have been made to standardize treatments
for improving germination in Sida species [3, 4],
detail studies are warranted to identify the effect of
pre-treatments on growth and vigour of seedlings.
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In this context, the present study was taken up to
optimise certain germination pre-treatments for
overcoming dormancy in Sida alnifolia.

MATERIALS AND METHODS

Seeds of Sida alnifolia were collected from
Kerala Agricultural University campus, Vellanikkara,
Thrissur. Moisture content of fresh seeds was
brought down to four per cent and the seeds were
stored in self sealing polythene bags at ambient
condition.

Three months old seeds were subjected to a
set of 19 pre-treatment before sowing in sterilized
petriplates and kept under laboratory conditions
(Table 1). Seeds of treatments T, to T,, were
subjected to overnight water soaking after the pre-
treatment. In the soaking treatments, constant seed
water ratio was maintained. The petriplates were
moistened daily using hand sprayer and kept under
observation for 45 days and germination percentage
and speed of germination was noted. The

Table 1.Pre-treatments employed in the
present study

T4 Abrasion with hard sand paper

T, Conc. H,SO, treatment for 05 min

T, Conc. H,SO, treatment for 10 min

T, Conc. H,SO, treatment for 20 min

Ts Conc. H,SO, treatment for 30 min

Te Boiling water treatment for 05 min

T; |Hot water treatment at 90° C for 05 min

Ts Hot water treatment at 80° C for 05 min

To Hot water treatment at 70° C for 05 min

T |Hot water treatment at 60° C for 05 min

Ty |Hot water treatment at 50° C for 05 min

T,, |Hot water treatment at 40° C for 05 min

T Treatment with boiling water for 05 min
3 |followed by freezing (0°C) for 12 h

Toa Abragioq with hard sand paper followed by

soaking in one per cent KNO; for 12 h
T4s |Soaking in water for 48 h
Tie Making pin pricks followed by soaking in
water for 48 h

T4z | Overnight soaking in cow dung slurry

Tis | Overnight water soaking

T49 |Control (untreated seeds)
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experiment was laid out in completely randomized
design (CRD), with 19 treatments, replicated four
times with 25 seeds per replication.

From the above experiment the best four
treatments viz. treatment with Conc. H,SO, for 05
min, 10 min, 20 min and 30 min were compared
with untreated control. Seeds were subjected to
the respective treatments with four replications and
25 seeds each were sown in plastic trays containing
sand. Trays were moistened daily and kept under
observation for 14 days. Observations were
recorded in terms of germination per cent, speed
of germination [8], dormancy index, intensity of
dormancy at seven and 14 days [16], seedling
growth, vigour index-1 [1], vigour index-2 [2] and
water imbibition rate. The data were analyzed
statistically using Stastical Packages, MSTAT and
multiple comparisons among the treatments were
done using Duncan’s Multiple Range Test (DMRT).

RESULTS AND DISCUSSION

Germination per cent and speed of germination
varied significantly among the various pre-
treatments (Table 2). Pre-treatment of seeds with
Conc. H,SO, proved significantly superior to rest
of the treatments. Increase in the duration of
scarification showed gradual increase in
germination percentage and speed peaking in 30
min treatment with Conc. H,SO,. Similar to the
present findings, Packa et al. [9] also found that
scarification for 30 minutes with 95.00 per cent
sulphuric acid was most effective in breaking the
physical dormancy of seeds of Sida hermaphrodita,
resulting in imbibition without impairing embryo
viability. Lissy [7] reported beneficial effect of acid
scarification in four Sida species with the optimum
duration to be 10-20 min as well as variation in
germination per cent, with the highest in Sida
cordifolia and lowest in Sida rhombifolia. The
favourable influence of Conc. H,SO, in improving
germination was strongly supported by Chauhan
and Johnson [3] who suggested that seeds of Sida
treated with sulphuric acid for 120 min resulted in
65.00 per cent germination compared with five per
cent, for non-scarified seeds and predicting the
response to scarification indicates that a hard seed
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Table 2.Effect of pre-treatments on seed
germination in Sida alnifolia

Treatments | Germination per Speed of
cent germination
T 26.00° 10.20°
! (5.05) (3.21)
T 54.00° 36.08°
2 (7.37) (6.03)
T 78.00%° 72.33°
3 (8.84) (8.51)
T 72.00% 69.33"
4 (8.48) (8.32)
T 94.00° 89.96°
5 (9.72) (9.51)
T 0.00° 0.00°
8 (0.70) (0.70)
T 0.00° 0.00°
4 (0.70) (0.70)
2.00% 0.14°
Ts
(1.41) (0.79)
T 0.00° 0.00°
° (0.70) (0.70)
T 0.00° 0.00°
10 (0.70) (0.70)
T 0.00° 0.00°
" (0.70) (0.70)
6.00° 0.22°
T12
(2.12) (0.84)
2.00% 0.06°
Tis
(1.41) (0.75)
6.00° 0.74°
T14
(2.51) (1.07)
T 0.00° 0.00°
18 (0.70) (0.70)
2.00% 0.14°
LET
(1.41) (0.79)
2.00% 0.15°
T17
(1.41) (0.80)
T 0.00° 0.00°
18 (0.70) (0.70)
T 0.00° 0.00°
1 (0.70) (0.70)

coat is the primary mechanism restricting
germination.

Mechanical scarification with sand registered
26.00 per cent germination, less than 60.00 per
cent which is minimum mandatory germination
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requirement. In contrast, beneficial effect of
mechanical scarification was reported by Pedroso
et al. [10] in Sida rhombifolia and Shooshtharian
and Salehi [14] in Alcea aucheria; probably because
the agents used and extent of scarification may be
different. Sand paper rubbing followed by soaking
in one per cent KNO, for 12 h was not very effective
giving only six per cent germination. Oxidants like
KNO, help to break dormancy in seeds of many
species [11]. As per the findings of Bewley and Black
[2], KNO, enhances germination by enhancing the
O, level. However, in the case of Sida, dormancy
may not be related to oxygen availability, since
soaking seeds for 12 h in KNO, could not improve
germination percentage.

Germination percentage in case of hot water
boiling and soaking treatments, ranged from zero
to six per cent. Hot water boiling followed by
freezing, overnight soaking in cow dung slurry and
making pin pricks followed by soaking in water for
48 h recorded only two per cent germination.
Soaking in water for 48 h, overnight water soaking
and untreated seeds failed completely to soften the
seed coat and none of the seeds germinated.

Among the eighteen pre-treatments tried to
soften the seed coat, scarification treatments with
Conc. H,SO, were the best. The effect of best
four treatments of acid scarification with Conc.
H,SO,, treatment for 05 min, 10 min, 20 min and
30 min compared with untreated control on growth
and vigour of seedlings was studied further. Acid
scarification treatments of all durations were
significantly superior compared to untreated control
seeds. Scarification for 30 min recorded highest
germination percentage, speed of germination,
dormancy index, seedling growth and vigour
parameters and lowest intensity of dormancy,
which is inversely related to germination (Tables 3
and 4). Scarification for 10 min and 20 min were at
par but superior than scarification for duration of
five minutes. Untreated seeds recorded highest
intensity of dormancy (99.00 per cent), exhibiting
only one per cent germination. The rate of water
imbition was faster for the treated seeds than
untreated seeds (Fig. 1). Irrespective of treatments,
the maximum mass increase was noticed within
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Table 3. Effect of acid scarification treatments on germination and dormancy behaviour

Treatments Germination Speed of | Dormancy Intensity of Intensity of
per cent germination index dormancy at dormancy at
7 days (%) 14 days (%)
Conc. H,SO, 05 min 30.00™ 6.77° 0.024° 70.00° 70.00°
Conc. H,SO,4 10 min 60.00% 17.18° 0.042° 51.00° 40.00°
Conc. H,S0O,4 20 min 54.00%° 18.12° 0.041°2 51.00° 46.00°
Conc. H,SO,4 30 min 72.00° 19.33° 0.047° 48.00° 28.00°
Control 1.00° 0.14° 0.001° 99.00° 99.00°
Values having common superscript are not significantly different from each other.
Table 4. Effect of acid scarification treatments on growth and vigour of seedlings
Treatments Shoot Root length Total Fresh Dry weight | Vigour Vigour
length (cm) length (cm) | weight (9) index-l | index-Il
(cm) (9)
Conc. H,SO, 05 min 6.75° 1.09% 7.84° 0.024° 0.0025° | 235.20° | 0.075°
Conc. H,SO,4 10 min 7.24° 1.37° 8.62° 0.026° 0.0028° 517.20° 0.168°
Conc. H,S0O,4 20 min 7.15° 1.25° 8.40° 0.028% 0.0031° 453.30° 0.167°
Conc. H,SO,4 30 min 7.19° 1.13° 8.32° 0.028% 0.0030% 590.90° 0.216°
Control 1.02° 0.25° 1.27° 0.004° 0.0005° 1.27° | 0.0005°

300
m A fter
200 24 h
%% 0 After
10 12h
0 T m After
S &SSO
bf“' b‘\Q b:\" b:‘aQ \\&Q m After 3
P O O O h
QCV r'{? r\% q?)
BRI VRS
& &

Fig. 1 Effect of acid scarification treatments on water

imbibition per cent.

three hours of soaking for the scarification
treatments, but untreated seeds absorbed
maximum water after six hours of soaking. With
increase in duration of scarification, rate of imbition
was also higher. However, increase in water imbition
rate after 6h, 12 h and 24 h was low for the treated
seeds than the untreated seeds and afterthe 24 h
of soaking in water, per cent of mass increase of
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Values having common superscript are not significantlydifferent from each other.

treated seeds was 30.73 to 37.71 per cent higher
than the untreated seeds.

Therefore, it is concluded that the difference
in germination percentage between acid
scarification treatments, mechanical and hot water
treatments and other treatments might be due to
differences in the rates of seed coat softening and
water imbibition as achieved by the pre-treatment
techniques. The acid scarification treatments are
not hampering the seedling growth and vigour also.
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