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Abstract

The seed coat of Parkia biglobosa and Phaseolus. vulgaris are very hard thereby delaying their early
germination. The importance of P. vulgaris and P. biglobosa as food, drug and source of timber leads to
their depletion due to high demand for them. It therefore becomes imperative to explore ways of faster
emergence and increased germination rate. Hence, this research was undertaken to determine the effect of
time of exposure in Hot water and Sulphuric acid in breaking seed dormancy of both seeds. Ninety seeds
each of P. biglobosa and P. vulgaris were soaked in hot water (100°C) and H,SO, (98 %) for 5, 10 and 15
minutes with 0 as control, the experiment was laid out in Randomized Complete Block Design with three
replications. The experiment was conducted in the Biological garden, Department of Biological Sciences,
Nigeria Police Academy Waudil, Kano. Data was collected on Days to emergence, Germination response,
Seedling height Number of leaves and Percentage survival. The data was analyzed using SAS version 9.0.
Results of the experiment indicated that both treatments were effective on all the traits studied except for
number of leaves in acid at 10 minutes and survival at 15 minutes. Light-red kidney beans emerged faster
than locust bean in both treatments,and the acid treatment was more effective in breaking seed dormancy in
Parkia biglobosa and light red kidney beans than hot water. This research concludes that both treatments

are effective and exposure for 5 minutes was most effective.
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1.0 Introduction

Parkia biglobosa also known as African Locust Bean
and the light red kidney bean (Phaseolus vulgaris L.)
belong to the family Fabaceae. They are both
important sources of food. While the latter is notable
for its protein content, the former is also a good
source of timber (Olatunji et al., 2013).

Dormancy is an inherent state of growth that is found
among all life forms (Footitt et al., 2011).

It helps plants to go through unfavourable weather
conditions. However, it is a limitation to the use of
seeds to regenerate trees (Ogungbesan et al., 2017) as
it may prevent the seeds of these plants from
germinating in due time, especially, when the seed
coat is too hard. The seed coat of Parkia and light-red
kidney bean are very hard thereby delaying their
early germination. When seed dispersal is hampered
for any tropical tree, its extinction risk is
exponentially amplified (Caughlin et al., 2015).It has
been observed that, the importance of Parkia
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biglobosa as food, drug and source of timber
(Olatunji et al., 2013) leads to its depletion due to
high demand for it. As such, it becomes imperative to
explore ways of faster emergence and increased
germination rate, especially as desire has been
expressed to increase the output for food production
in order to enhance the sustenance development goal.
Different methods have been employed to improve
the germinability of different seeds that may have
become dormant. Such techniques include the use of
sulfuric acid (Oyebamiji et al., (2023) on some
forestry trees. Edward et al., (2014) noted that hot
water treatment was effective in large seeds of
Albezia lebbeck producing 67.5% germination.
While, Krzysztof et al. (2023) reported the use of
smoke water to break seed dormancy in Saskatoon
berry.Furthermore, scarification of the seeds has also
been used to break their dormancy (El Azazi et al.,
2013). In this study, the seeds were presoaked in
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sulfuric acid (98 %) and hot water (100°C) with the
aim of determining the effect of time of exposure in
breaking seed dormancy in Parkia biglobosa and
Light red kidney beans.1

2.0 Materials and Methods

2.1 Study Area and Seed Purchase

The experiment was conducted in the Biological
garden, Department of Biological Sciences, Nigeria
Police Academy Woudil, KanoSeeds of Parkia
biglobosa and light-red kidney bean were purchased
from a market in Badikko area, Kaduna State. They
were carefully selected and viability test by floatation
conducted (Agbogidi et al.2007; Oyebamiji et
al.2023) to ascertain their healthy nature.

2.2 Treatment and Sowing of Seeds
Ninety seeds each of P. biglobosa and P. vulgaris
were soaked in hot water (100°C) according to the
modified method of Adeniji et al. (2017) and H,SO,4
(98 %) for 5, 10 and 15 minutes with 0 as control
(Amira, 2013). The ones soaked in hot water were
allowed to cool while the ones in acid acid were
rinsed to remove excess acid. Three seeds were sown

Table 1: Mean square estimate for the treatment of 98% H,SO, in Parkia biglobosa and light red kidney bean
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in each of 5 containers per row including the control
in 3x5 = 15. This was replicated three times and the
experiment was laid out in Randomized Complete
Block Design.

2.3 Data Collection and Analysis

Data was collected on Number of days to emergence
(NDE), Germination response, Seedling height (SH),
Number of leaves (NL) and Percentage survival (SS)
(Odeje and Akor, 2023). The data was analyzed using
SAS version 10.0.

4.0 Results

The results of the acid treatment indicated that there
was significant difference (P< 0.05) observed in all
traits in all the time of exposure except for the
number of leaves (NL) in 10 and 15 minutes
respectively (Table 1). Similarly, there was
significant effect of the hot water treatments on all
the parameters studied except survival percentage at
5 and 10 minutes in hot water (Table 2)

TIME MSV DF NDE GMP SDH NL SVP
5mins MODEL 4 1275 1424.72" 517 1.88" 1224.72"
ERROR 3 1.00 498.15 1.44 0.00 395.15
10mins MODEL 5 10.75™ 1320.93" 6.56" 1.38™ 1250.00"
ERROR 2 0.17 694.07 0.55 1.79 649.07
15mins MODEL 4 593.13" 1285.70" 9.75™ 0.88™ 1285.70"
ERROR 3 403.46 834.45 0.83 1.13 834.45

Table 2 Mean square estimate of Parkia biglobosa and Light red kidney beans treated with hot water

TIME MSV DF NDE GMP SDH NL SVP
5mins MODEL 4 5.88" 591.18 4.46" 1.63" 834.50™
ERROR 3 5.13 509.91 1.04 0.46 926.80
10mins MODEL 4 12.75™ 1324.72" 3.40" 2.88" 1424.72"
ERROR 3 1.50 403.25 0.84 0.13 463.15
15mins MODEL 4 11.88" 350.50™ 7.01" 5.87" 312.50™
ERROR 3 0.17 1265.83 0.52 0.45 1145.75
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The mean performance of the two varieties showed
that, LRKB emerged faster than Parkia biglobosa in
both treatments at all times studied. The fastest day
of emergence was 5.75 days when the seeds were
soaked in in acid for 15 minutes (Tables 3 and 4). On
the other hand, Parkia biglobosa performed better in

Table 3: Mean performance of the effect of 98% H,SO,at 5, 10 and 15 minutes on growth traits of Parkia
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all other traits except number of leaves where there
was no significant difference. When the effect of the
two treatments were compared, it was observed that,
the acid treatment performed slightly better than the
hot water treated seeds in terms of days to emergence
and the germination response (Tables 3 and 4)

biglobosa and LRKB

VARIETY TIME NDE GMP SDH NL SVP
P.BIG1 5mins 9.00°% 100.00° 7.60° 6.25° 100.00°
LRKB 2 7.00° 54.15P 5.10° 5.25° 54.15°
P.BIG1 10mins 8.50° 87.50° 7.95° 6.25° 87.50°
LRKB 2 7.00° 47.48° 5.38" 5.50° 37.48°
P.BIG1 15mins 7.25° 87.50°% 8.98° 6.00° 87.50°
LRKB 2 5.75° 54.15° 6.05° 5.75 54.15°

Table 4: Mean performance of the effect of hot water at 5, 10 and 15 minutes on growth traits/ of Parkia
biglobosa and Light-Red Kidney Beans.

VARIETY TIME NDE GMP SDH NL SVP

P.BIG1 5mins 8.50° 62.50° 7.13° 5.50°% 66.67°
LRKB 2 7.75° 37.48° 5.86" 5.25°% 49.98°
P.BIG1 10mins 9.00% 87.50° 7.50% 5.75% 87.50°
LRKB 2 6.50° 54.15" 6.25% 5.50° 54.15°
P.BIG1 15mins 7.75% 75.00° 8.23 6.75% 75.00°
LRKB 2 6.25° 62.50° 7.33° 5.00° 62.50°

Means with the same letter within a column are not significantly different

4.1 Discussion

The results of this study showed that the treatments
were significantly different at the 95 % level. This is
an indication that both treatments were effective in
bringing about the breaking of dormancy in both
plant species. This confirms the report of Zita et al.
(2015) who after his research on maize reported that
pre-sowing treatments is necessary in seed
germination for an improved growth. The effect of
acid treatment revealed that, all the seeds that were
treated with 98% H,SO, germinated faster than the
control. This effect could have resulted from the
corrosive nature of the acid thereby removing the
hard seed coat of the seeds, and in the process
softening them. Similarly, germination percentage
was significantly improved after the treatment
compared to the control. These results reflect the
opinions of El Azazi et al. (2017) who improved the
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germination of Acacia from 26 to 78 % after using 98
% H,SO, Bhardwaj et al. (2016) who reported that,
there was maximum germination observed when the
seeds of I. remota were soaked in Conc.H,SO, for
15minutes and that of Musara et al. (2015) who
reported that 80 % concentration of H,SO, gave the
highest percentage germination of 96 % in
Abelmoschus esculentus. However they observed that
it took between 6 and 12 hours of presoaking to
achieve this result. It shows therefore that the present
study may be an improvement over that considering
that not more than 15 minutes of pre-soaking was
used although, it is important to note that this
difference may have been due to the difference in
concentration of acid used. They used 80% as against
the 98 % used in this study. This assertion was
further corroborated by Amonum et al. (2017)
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although their research materials were pre-soaked for
20 minutes. However, Asmariati et al. (2015)
reported that, at 98 % concentration no growth was
recorded. This may be due to the fact that the
research material used by them was probably too soft
and destroyed after being soaked for 30 minutes. The
results further indicated that the results obtained were
dependent on the time of exposure to the treatment
(H,SO, and hot water). When the seeds were soaked
for 10 minutes, there was greater germination. This
was however not significantly different from the
treatment at 15 minutes. This suggests that between 5
and 10 minutes would be most ideal in order to
populate these two species of plant. This is in line
with the finding of Hemen et al. (2023). However,
they used far shorter time duration (seconds) this
probably may not be unconnected with the
percentage germination they reported (30%) when
they carried out their work on three savanna species.
This result is however at variance with the findings of
Bhardwaj et al. (2018) who reported that a maximum
germination of 97.2% was observed when the seeds
of I. remota was soaked in Conc.H,SO, for 5mins. It
is important to note that, seedling height and survival
seem to be higher when the seeds were soaked for 15
minutes. Comparing the responsiveness of both
research materials, it was observed that light red
kidney beans emerged faster than Parkia biglobosa.
This may be due to the differential hardness of their
seed coats as has also been alluded to by Hemen et
al. (2023), the seed coat of locust bean is harder than
that of P. vulgaris.

The results of the hot water treatment also indicated
that, all treated seeds emerged faster than the control
showing the effectiveness of hot water in breaking
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