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Ger.mination and seedling growth of golden shower (Cassia fistula L) as
influenced by method of breaking hard seed coat dormancy and

dipping duration

\/ * Olosunde O. M.", Ibrahim H. M.”, Hammed'L. A. , Adebisi M. A.”
: Department of Horticulture, Federal University of Agriculture Abeokuta Ogun State, Nigeria
Depa’zrtment of Crop Production, Federal University of Technology, Minna, Niger State, Nigeria.
Department of Plant Breeding and Seed Technology, Federal University of Agriculture
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*Corresponding author. olatundeolosunde@yahoo.com.

Abstract

Laboratory and field experiments were conducted at the Federal University of Agriculture, Abeokuta on
Latitude 70 14'N and longitude 30 21' E to determine the best method of breaking hard seed coat dormancy and
duration of dipping for rapid and complete germination and growth of golden shower seedlings. Seeds of
golden shower (Cassia fistula) soaked in H2S04 (95%); Gibberelic acid (-GA3) (0.5 g/L); hot water (100 0C)
for5, 10 and 15 minutes and untreated (control) were arranged in a Completely Randomized Design with three
replications. Data collected on germination and seedling growth parameters were subjected to Analysis of
Variance and treatment means separated using Least Significant Difference (LSD) at 5% level of probability. In
the laboratory experiment, seeds soaked in GA3 had highest germination percentage (100%), followed by
those soaked in hot water (87%), H2S04 (81%) and untreated seeds did not germinate (0%) at 19 days after
sowing. Seeds soaked for 5, 10 and 15 minutes had germination percentages of 100, 87 and 81 %, respectively.
On the field, seeds treated with H2SO4 had significantly (P < 0.05) higher seedling emergence (100% and
79%), followed by seeds treated with hot water (87% and 53%) while seeds treated with GA3 and untreated had
zero germination. Soaking of seeds for 5 and 10 minutes resulted in highest (87 and 68%) and least (58 and
53%) seedling emergence, respectively for the two field trials. Dry matter of seedlings from seeds soaked in
either H2S04 or hot water was not different, but seeds soaked for 5 minutes had seedlings with higher values.
Therefore, soaking of seeds of Cassia fistula in hot water for 5 minutes is the best practicable and economical
procedure for nurserymen to induce rapid germination and seedling growth.

Keywords: Seed scarification, Seed dormancy, Chemical treatment, Seed soaking

Introduction

Cassia fistula Linn, commonly called
golden shower belongs to the genius Cassia
subfamily Caesalpiniacaca and family
fabaceae (Sartorelli, 2009). It is a native of
Southern Asia, Indian, and Malaysia but
now widely grown in tropical areas as
flowering ornamental plant. Golden
shower is primarily grown for its beautiful
bright yellow flowers, shade for relaxation
and has many medicinal values (Bhakta,
1999; Grupta et al., 2000; Duraipardiyan

and Idnacimuthu, 2007). It could also be
used to conserve soil, prevent erosion,
improve soil fertility, as wind breaker and
source of industrial raw materials in
tanning and dye stuff production (Perry and
Hay, 1982). However, presence of hard
seed coat hinders quick germination of
seeds of Cassia fistula, thereby affecting
attainment of uniform establishment of
seedlings in the nursery. Rapid germination
and proper management of the seedlings in
the nursery is very crucial for the uniform
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production of seedlings for transplantl_ng.

The inability of viable seeds to germinate
in the presence of all necessary e.xternal
environmental factors that are requxref:l for
seed germination poses a serious
bottleneck to commercial production of
seedlings of ornamental plants. Seed
scarification with hot water, acid

treatment, hormonal treatment and heat

among others have been previously
reported to break hard seed coat dormancy
in order to ensure quick and proper
germination, seedling emergence and
growth in many plants (Kim et al., 2017,
Ahmed et al., 2006 and Fagbayide and
Fawusi, 1994),

Cassia fistula seeds exhibit hard seed
coat dormancy which prevents water
imbibition, exchange of oxygen and
activation of embryo for germination,
resulting in poor germination rate
(Ramamoorthy, 2005). However, informa-
tion on the best seed treatment methods
and duration of the treatment to overcome
seed dormancy in Cassia fistula is scanty.
Hence this study seeks to investigate the
best dipping duration in H2S04, GA3, and
hot water to attain optimum and even
germination, seedling emergence, and
growth in Cassia fistula. :

- Materials and Methods

The experiments were carried out in 2014
and 2015 at the laboratory and the nursery
of the Department of Horticulture, Federal
University of Agriculture, Abeo!cuta,
Ogun state, Nigeria, located on Latitude
70 14' N and longitude 30 21' E. The
annual rainfall was 1200 mm and the
vegetation was mainly secondary forest.

la L) as
d seedling growth of golden shower (Cassia fistula L)

| GA3 (0.5g/l), hot water (100 ¢,
 untreated seeds as control) an( dipp

~ durations (5,

influenced by metho

Iﬂ both experiments, treatments Congje.
of scarification methods (H2S04 )5,

10 and 15 mj,,,

factorially combined in a Comple
Randomized Design (CRD) i,
replications and there were twenty
seeds each per replicate. In the labory;, .
Petri-dishes lined with 7 g of cotton v,
were arranged on a flat surface and trc,,.,
seeds were placed in each Petri-dis}, .,
25 seeds per Petri-dish at Icm depth |
observation. On the field, 14 kg of the .
dried soil was weighed into e
perforated planting pot to prevent v .
logging. Then 25 treated seeds were so
per pot at 3 em depth at 5 x 5 cm spac;
and each planting pot separated by 75 x
cm.,
Mature brown pods of C. fistuia vwe:
collected from the fully grown trees usc.
for avenue planting at Federal Universi-
of Agriculture, Abeokuta. The pods were
broken to release the seeds and seeds were
washed with distilled water and the clean
seeds Were air dried and tested fo;
germination. Seed germination wa S
determined by placing seeds in Petri-
dishes under laboratory conditions and
seels WEre sown in planting pots after
treatment in the nursery, ‘
ﬁstuglr Veveerzetssoa(;(fdl > “€eds of Cassia
beakers contaiming o o different glass
NINg equal volyme (20 ml)
S?Ch' 0de2$04’ 10t water and GA3
PPIng durations of 5, 1) and 15 minutes,
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distilled water to remove remnant of

H2S04, blotted dry before sowing. The
control was direct germination of
untreated seeds.

Though the experiment was rain fed,
watering was done occasionally and weed
control was done manually within the pots
asrequired.

Data collected on the days to first
emergence, days to 50% germination,
percentage germination and dry weight (g)
of leaves, stem and root were subjected to
analysis of variance (ANOVA) using
GenStat discovery and means were
separated using Least Significant

Difference (LSD) at 5% level of
probability.

Results

Statistical analysis of the result showed
that effect of method of breaking hard seed
coat dormancy was significant (p< 0.05)
on germination of golden shower across
sampling period (Figurel). It took seeds
treated with GA3 and hot water four days
(4) to start germinating followed by those
treated with H2SO4 that took seven days
(7) while none of the untreated seeds
germinated 16 days after sowing (DAS).
Similarly, seeds treated with GA3 attained
50% germination within 9 days, followed
by those treated with H2SO4 in 12 days
and hot water in 14 days. Seeds of golden
shower dipped in GA3 had significantly
(p< 0.05) highest germination percentage
(100%), followed by those dipped in hot

71

water (87%), then those dipped in H2S04
(81%) and none of the untreated seeds
germinated at 16 DAS (Figurel).
However, total germination percentage of

seeds treated with H2SO4 or hot water was
statistically similar.

Dipping duration significantly (p<
0.05) influenced germination of golden
shower (Figure 2). Seeds treated for 5
minutes attained 50% germination in 12
days and completed germination (100%)
in 14 days, while seeds dipped for 10
minutes attained 50% germination in 13
days and maximum germination of 85% in
15 days. Seeds dipped for 15 minutes
attained 50% germination in 14 days and
maximum germination of 77% in 16 days.
Effect of dipping duration on earliness to
germination and 50% germination was not
significant (p<0.05).

Also, the interactive effect of method
of breaking hard seed coat dormancy and
dipping duration on germination
percentage of golden shower showed seeds
were significant (p< 0.05) indicating that
they were dependent (Table 1). With seeds
dipped in H2SO4, highest germination
percentage (81%) was recorded with S
minutes dipping while those treated for 10
minutes had the least (68%) at 16 DAS.
Conversely, seeds treated with GA3, for 3,
10 or 15 minutes had 100% germination.
However, seeds dipped in hot water for 5

and 10 minutes had the highest of 87% and
lower value of 82% (Table 1).
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Effects of method of breaking hard seed coat dormancy and dipping
duration on germination (%) of golden shower

Dipping Seed germination(%o)
duration (Days after soaking)
(minutes) 4 5 6 7 8 9 10 11 12 13 14 15 16
5 060 1743, 54062 T80 09 TR TISE
10 HG Y00 20 20 2177293948 162 08 0E68 FHES
15 g 0 6 15 8 48 59 691 TR ISR
5 4 17 28 4 50 5 72 73 8 91 100 100 100
10 ] 14 21 33 40 51 66 76 84 8 100 100 100
: 15 B Bencro #0119 250 36 4500561 74180 ©.88 100 100
- Hot water 5 a0 . 8 14 24 33 394 :47%0 ‘56, 64 80 &L 87
10 O3 ' 11 17 24 3 44 56 65 72 78 82 82
15 e 14 20 24 29 035 42 14959 163 69 -85
B Control 0 Mo 0.0 0 0 0 0 0L BuReEIH 0
LSD (P=0.05) ORI 41" 48 50 48 57 575700 4236 5 3.8

~ Effect of method of breaking hard seed coat
~ dormancy on seedling emergence of
golden shower was significant (p< 0.05) in
both trials (Figure 3). Seeds dipped in
H,SO, and hot water attained 5 0%
emergence in 9 and 12 days, respectively.
However, seeds dipped in H,SO, reached
the highest of 100% in 19 days and those
dipped in hot water reached highest of 80%
in 21 days in the first and second trials,
respectively. Seeds treated with GA, and
the untreated seeds did not emerge at 21
DAS.
Dipping duration significantl <
0.05) affected seedlinggn::mergeicc(ep of
golden shower in the first and second trials

A

(Figure 4). Seeds of golden shower treated
for 5 minutes attained 50% seedling
emergence in 9 days and had highest of
100% and 80% seedling emergence,
respectively in 19 days in the first and
second trials, followed by those dipped for
15 and 10 minutes that attained 50%
seedling emergence in 12 days and had
highest of 86% and 79%, and 77% and
74% in the first and second trials,
respectively. ,
However, the interactive effect of
method of breaking hard seed coat
dormancy and dipping duration on
seedling emergence of golden shower
seeds was significant (p< 0.05) in the first
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Figure 4: Effects of dipping duration on seedling emergence of golden shower.
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thods and dipping duration interactions on leaf,

' oo,,dry weight of golden shower at 18 weeks after sowing (mean

J8)
W Dry weight (g)
Dipping Duration Leaf stem root
(min) (DD)
5 2.7 1.3 32
10 37 1.1 2.6
15 2.0 0.9 2.6
3 0.0 0.0 0.0
10 0.0 0.0 0.0
15 0.0 0.0 0.0
5 kS 0.7 0.5
10 173 0.6 0.6
15 b7 0.4 0.6
0 0.0 0.0 0.0
0.25 0.16 0.77
0.14 0.09 0.44
0.12 0.08 ns
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n deformed seedlings.

Soaking in hot water is ecor}omlcal

and eliminates problem of scorching .and
death of emerged seedlings. Previous
works (Seiler, 1994; Fagbayide and
Fawusi, 1994; Rehman and Park, 2000 and
Chuanren et al., 2004) emphasize pre-
treating seeds of legumes with hard seed
coat at a specified dipping duration for
faster and complete germination.
Chuanren et al., (2004) described seeds of
Cassia fistula as similar to those of many
other hard coated legumes and that
scarification could enhance its
germination ability. Past studies have been
inconclusive or at best requesting further
investigation on appropriate duration of
soaking for chemical treatment of seeds
with hard seed coat. This study established
soaking period of 5 minutes as adequate
for rapid germination of Cassia fistula
seeds.

Germination success of golden shower
seeds soaked in GA, in the laboratory was
unique compared with poor observation
on the field. This might be due to
prevailing environmental factors that may
inhibit germination. Application of growth
regulators such as GA, has a positive effect
on germination and could double the

germination rate of dormant seeds with
hard seed coat (Seiler, 1994; Borghetti et
al. (2002)). However, Li et al., (2005)
suggested that gibberellins synthesis and
pereeption are often affected by light and
temperature among other numerous

78 Gern

should be giver.x
duration of soaking
avoid possible damage of e

may result i

ower (Cassia fistuld

 environmenta
~ release from S€¢ mancy
" seedling performance of Cassia

L

~ seeds treate

L) as influenced by method

| signals that can inf]
d dormancy. p.

d Wlth HZSO4 and hot
suggests positive relationship bet
rapid germination and superior scc
establishment.

Conclusion |
Based on the result from the experime;

could be concluded that, highc
germination was recorded ir} seeds treate
with GA, acid for 5 minutes 1n
laboratory while optimum sccdli
emergence occurred in seeds treated witl
H,SO, on the field. However, soaking sccds
of Cassia fistula in hot water for 5 minutc
is the most practicable and economicl
procedure for faster germination and
uniform growth of seedlings in the nurscry.
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