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Abstract

The experiment was carried out in the Department of Forestry and Fisheries at tree seedlings
Nursery, Kebbi State University of Science and Technology Aleiro and Viable seeds of
Faidherbia albida were obtained from the Department of Forestry and Fisheries, Kebbi State
University of Science and Technology Aleiro. The treatments were carried out in the field using
Randomize Complete Block Design (RCBD), replicated six times treatment combinations used
are H>SO4, HCL, and cold and hot water respectively. The best germination percentage was
observed in sulphuric acid (88.8%) followed by hydrochloric acid (78.8%) and cold water-
treated seeds produced the lowest germination percentage of (55.5%). The result for pre-
sowing on several leaves differs significantly (P<0.05) between all the treatments.
Hydrochloric Acid treatment produces the highest number of leaves (13.00) which is similar
(P>0.05) to the sulphuric acid result (12.00) but differs significantly (P<0.05) from all other
treatments. While hot water treatment produced the least number of leaves. The result for
collar diameter revealed significant (P<0.05) decreases in scarified seeds (0.87mm) and hot
water treatment (0.30mm) compared with control (1.85mm). However, plant height revealed
significant (P<0.05) increases in sulphuric (22.70) and hydrochloric acid treatment (19.27)
compared to control (8.33). Hence this study validates the use of sulphuric acid and
hydrochloric acid and further supports the use of these methods as an alternative in
propagating and preservation Faidherbia albida
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INTRODUCTION

Seed germination is one of the main difficulties in propagating wild plants. The cause is
attributed to the intense suffering latency, which may be due to an undeveloped embryo, a thick
covering of the seed that interferes with the absorption of water and oxygen, and resistance to
the growth of the embryo (Masclaux et al.,2010). Bewley and Black, (2012) absorbed that
seeds of these fruits take longer to germinate and often lose their viability as they age because,
over time, the embryo shrinks from lack of moisture, so the germination stage takes longer
because it has to absorb water to return to its original proportions.

Faidherbia albida (Delile) A. Chev. (Synonym Acacia albida) is a multipurpose agroforestry
tree species indigenous to Africa. It belongs to the monotypic genus Faidherbia of Fabaceae
(Leguminosae). It is a natural fertilizer factory supplying the equivalent of 300 kilograms of
complete fertilizers and 250 kilograms of lime boosting soil fertility due to its peculiar reverse
phenology and increasing productivity in farms where the plant has been adopted by 13% as
well as an increase in nutrient content, especially in millet, due to leaf fall at the onset of the
rainy season (Chuyong and Acidri, 2014). Many farmers in the arid and semi-arid regions have
adopted agroforestry practices incorporating the plant because the tree does not compete with
plants for light, nutrients and water.

Leaves, pods and seeds are a very good source of fodder providing 200, 150 and 260g per
kilogram of total protein of dry matter, respectively, with total protein digestibility reaching
73% (Onget al., 2007). The tree also serves as a shade or shelter for crops in the farms and
livestock during the dry season, as a useful ornamental tree for gardens and avenues, as
boundary/barrier/support, and as windbreaks, apiculture, fuel wood and charcoal, as a source
of timber, as fibre and source of dye (Chuyong and Acidri, 2014). Extracts from the bark and
roots of the tree are used in the treatment of respiratory and digestive disturbances in addition
to its use in the treatment of malaria and other fevers.

For plants to efficiently propagate, germination is a requirement. Though seed dormancy is
often considered an impending factor, many plants use it as a survival mechanism which
ensures that germination occurs only during favourable conditions (Rubio et al., 2017). Many
scholars have proposed pre-sowing treatment methods targeted at breaking seed dormancy in
seeds with physical dormancy such as scarification by nicking, hot water, concentrated
sulphuric acid, stratification, and many others (Munieet al., 2022). Studies carried out on seed
treatments in the plant have proposed and encouraged the adoption of the nicking and hot water
treatments independently. Several environmental factors such as temperature, salinity, light,
and soil moisture simultaneously influence seed germination (Huang et al., 20003). Among
several factors, temperature has been considered the most important. The variation in the
optimal temperature for seed germination depends on the considered species, and for the
majority of species, seed germination occurs over a wide range of temperatures (Durret al.,
2015). This variation in the optimal temperature and the germination percentage between
species constitutes some adaptive strategies to harsh environmental conditions. It has been
shown that temperatures above the thermal optimum often provoke an inhibition of
germination and irreversible damage (Essemineet al., 2010).

The main aim of the research is to determine the effect of pre-sowing treatment on germination
and early growth performance of Faidherbia albida
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MATERIALS AND METHODS

Study Area

The experiment was carried out in the Department of Forestry and Fisheries at tree seedlings
Nursery, Kebbi State University of Science and Technology Aleiro. Aleiro is located at latitude
12°30'61N and longitude 4°49'20!E, Aliero Local Government shares common borders with
Gwandu Local Government area in the Northern, Jega Local Government area in the Southwest
and East Tambuwal Local Government of Sokoto State. The North West is by BirninKebbi
Local Government (Uzondo, 2007).
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The topography is flat and slightly undulating with compact, stony brown soil Aliero has
savannah vegetation. There are two major seasons, the dry season lasts from November to April
and the rainy season from May to October. The harmattan period starts from November to
January characterized by heavy fog, dust and cold. However, the months of March and April
are the hottest (Uzondu, 2007). Minimum temperature of 38 - 42°C in November. The
temperature is low during the harmattan (December-February) with a mean temperature of 20
to 23°C and humidity between 17-80% respectively (Abubakar, 2021).

Collection and Preparation of Materials

Viable seeds of Faidherbia albida were obtained from the Department of Forestry and
Fisheries, Kebbi State University of Science and Technology Aleiro. The Nursery soil was
obtained from the Department of Forestry and Fisheries, Kebbi State University of Science and
Technology Aleiro. Conc H2SO4 and sandpaper were obtained from the Department of Forestry
and Fisheries, Kebbi State University of Science and Technology Aleiro, Laboratory.

Methodology

Experimental Design and Description of Treatment

The treatments were carried out in the field using Randomize Complete Block Design (RCBD),
replicated six.
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Treatment 1  Using cold water; Faidherbia albida seed was soaked in cold water for 12
hours before sowing.

Treatment 2 Using hot water; the water was boiled for 15mins and the seed was soaked in
hot water for a further 15mins.

Treatment 3  using concentrated H>So4; Faidherbia albida seed was soaked in concentrated
H2S04 solution for 10 minutes and washed with plenty of water for a further
10 minutes.

Treatment 4 The seed of Faidherbia albida was scarified on both sides using sandpaper
before sowing to encourage water take-off by the seed.

Treatment 5 Faidherbia albida seed was soaked in concentrated HCL for 10 minutes and
was washed with plenty of water for a further 10 minutes.

Treatment 6 Normal control (untreated seeds) treatment was applied the seed was directly
sown into to polythene bag.

Data Collection
The data was collected basically on the following parameters; the germination percentage,
plant height, colar diameter and number of leaves.

Germination Percentages
Germination was observed for 8 weeks and the number of seeds germinated in each treatment
was recorded every week. Germination was observed in the seeds when the first radicle
emerged. At the end of the germination period, the germination percentage was calculated
using the following formula

. . N b d inated
Germination percentages; ~rberofseedgerminated , 4y,

Numberofseedsplanted

Measurement of Growth Parameters

Growth parameters to be examined are plant height (cm), collar diameter (mm) and number of
leaves (NOL).

(i) Plant height

The plant height was measured using the meter rule from the base of the plant to the tip of the
leaf weekly.

(i) Number of leaves

The number of leaves was obtained by visual counting of the leaves, the leaves of ten (10)
plants were randomly selected per group every week.

(iii) collar diameter

Statistical Analysis
The data generated from the study was presented as Mean + Standard deviation and was
subjected to one-way analysis of variance (ANOVA), using SAS and the statistical difference

IIARD — International Institute of Academic Research and Development Page 35




International Journal of Agriculture and Earth Science (IJAES) E-ISSN 2489-0081
P-ISSN 2695-1894 Vol 9. No. 7 2023 www.iiardjournals.org

between means was separated using least significant difference (LSD) at a 5% level of
significant.

RESULTS
The germination percentage of F. albida treated with various pre-sewing methods is presented
in Figure 4.1. The best germination percentage was observed in sulphuric acid (88.8%)

followed by hydrochloric acid (78.8%) and cold water-treated seeds produced the lowest
germination percentage of (55.5%).

B Sulphuric Acid
Treated Seed,

Groups, 8 s%-IE};Idrochloric Acid

Treated Seed,
Groups, 78.8

B Hot Water Treated
Seeds, Groups,

B control, Groups,

Groups, 61

Germination Record ()%0o)

Figure 1: Germination Record of F. albida Seed Treated with Different Pre-sewing
Treatments

Effect of Pre-sowing Treatment on Number of Leaves, Colar Diameter and Plant Height

The results for pre-sowing on several leaves differ significantly (P<0.05) between all the
treatments. Hydrochloric Acid treatment produces the highest number of leaves (13.00) which
is similar (P>0.05) to sulphuric acid result (12.00) but differs significantly (P<0.05) with all
other treatments. While hot water treatment produced the least number of leaves. The result
for colar diameter revealed significant (P<0.05) decreases in scarified seeds (0.87mm) and hot
water treatment (0.30mm) compared with control (1.85mm). However, plant height revealed

significant (P<0.05) increases in sulphuric (22.70) and hydrochloric acid treatment (19.27)
compared to control (8.33).
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Effect of Pre-sowing Treatment on Number of Leaves, Colar Diameter and Plant Height

Treatments Number of Leaves Colar Plant Height

Diameter Cm

mm

Control 9.33+3.68% 1.85+0.49° 8.33+3.2¢
Scarificated Seed 11.33+13.66° 0.87+0.99% 9.57+0.10°
Hot water Treatment 3.16+4.31° 0.30+0.072 3.17+0.672
Cold water Treatment 9.00+4.00% 1.38+0.71°¢ 6.35+3.75%
Sulphuric acid Treatment 12.00+1.54° 1.63+0.12°¢ 22.70+2.51°
Hydrochloric Acid treatment 13.00+1.41° 1.57+0.18¢ 19.27+1.73°
LSD 6.16 1.55 3.43

Values are presented as mean + standard deviation, and values having the same letters in the
column are not significantly different (P>0.05).

DISCUSSION

Orwa et al. (2009) reported that seed morphology, anatomy and environmental factors affect
the effective and sustainable germination of seeds which invariably helps to ensure successful
plant propagation. Seeds soaked in Conc.H2SOs, had the highest germination percentage. This
may be the result of acid-corrosive action to soften the seed coat. This study agrees with the
finding of Gilani et al. (2019), corroborating the findings of Chuyong and Acidri (2015) who
reported significant differences in the treatments applied to treatments applied to the seeds of
F. albida. The result obtained for this study on the germination value shows that the seeds
soaked in Conc. H2SO4 for 15 minutes gave the best germination. This might be due to the fast
weathering off of the seed coat which allowed quick penetration of water into the seeds. Aliero,
(2004) stated the importance of sulphuric acid pre-treatment in the germination of Parkia
biglobosa seeds. Mechanical scarification, and treatment with sulphuric acid and HCL were
very effective in increasing seed germination and shortening the seed germination period.
Scarification treatment on F. Albida seeds was able to increase water absorption by seeds which
were previously hampered by the thickness and hardness of the seed coat so that water could
not enter the seed tissue (Dumroese et al., 2016).

Growth Performance

Several factors affect emergence as well as germination percentage and sowing depth has been
identified as one of such factors (Minore, 1985; Kogeret al., 2004). Fredrick et al. (2017) stated
that pre-sowing affected the number of leaves, colar diameter and plant height and their
findings were in line with the present study where a similar result was found. The reason for
this performance may be early germination caused by the acid treatment. Several previous
studies reported that seed scarification could increase and accelerate the germination of forest
plant seeds, number of leaves, colar diameter and plant height (Azad et al.,2012; Nongrum and
Kharlukhi 2013; Azad et al., 2013; Fredrick et al., 2017).

Summary

All the methods normal control, scarification, hot water, cold water, sulphuric and hydrochloric
revealed a percentage growth of 666, 61.1, 77.7, 55.5, 88.8 and 78.8% respectively. The result
for pre-sowing on several leaves revealed an increase in all treatments compared to control
although the increases are not significant. Hence this study validate the use of chemical and
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other traditional method in pre-sowing and further support the use of this method as an
alternative to managing and preserving plants.

Conclusion

The present study showed the best germination percentage in sulphuric acid and hydrochloric
acid. Similarly number of leaves, collar diameter and plant height of sulphuric acid and
hydrochloric treated groups showed higher number and length respectively. Hence this study
validates the use of sulphuric acid and hydrochloric acid and further supports the use of this
method as an alternative in propagating and preserving Faidherbia albida.

Recommendation
Based on the findings of this study, the following are recommended for subsequent research

i.  Conc. Sulphuric acid and HCL are recommended as the best treatments treatment for
Faidherbia albida germination and early growth performance
ii.  Similar research needs to be conducted to validate this result
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