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ABSTRACT

Some landscapes are known with soil pollutants and it is important
to establish indigenous tree species to acclaim this substance.
Therefore, this study was carried out to determine the comparative
effect of top soil and spent engine contaminated soil on the growth
pattern of Adansonia digitata seedlings in the nursery which was
done in year 2023. Complete Randomized Design was used for the
study with two treatments and fifteen replicates. Independent
sample T- test and descriptive statistics were used for the analysis.
Experiment was conducted for three months while shoot height,
stem diameter and number of leaves were measured. Top soil
produced better morphological characteristics of the species.
Adansonia digitata can grow and survive in both top and
contaminated soil but better with top soil. Therefore, this study
recommended that Adansonia digtata should be planted in top soil.
However, this species performed closely to the top soil. Therefore,
further study should be conducted to determine on the ability of the
species to absorbed ion and cation for remediation of the pollutants
in the savannah landscape.

INTRODUCTION

and Bodede, 1999), and can remain present for extended
periods following introduction (Adriano, 2003).

Heavy metal contamination of soil constitutes a profound
environmental and health hazard, posing significant risks
to human populations and ecosystems. Direct ingestion or
contact with contaminated soil serves as a primary
pathway for exposure (McLaughlin et al., 2000). A diverse
array of heavy metals, encompassing lead (Pb), chromium
(Cr), arsenic (As), zinc (Zn), cadmium (Cd), copper (Cu),
mercury (Hg), and nickel (Ni), can infiltrate soil through
various anthropogenic activities, including industrial
processes and waste disposal (GWRTAC, 1997). Notably,
these metals exhibit remarkable persistence in soil,
resisting microbial and chemical degradation (Akintola
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The presence of toxic metals in soil can significantly
impede the biodegradation of organic contaminants,
thereby exacerbating environmental pollution (Maslin and
Maier, 2000). Adansonia digitata (Linn), commonly known
as the African baobab, is a revered and ecologically
significant tree species native to the African continent and
the southern Arabian Peninsula (Yemen, Oman) (Salami et
al., 2020). This remarkable species is characterized by its
exceptional longevity, with some individuals estimated to
be over 2,000 years old, based on radiocarbon dating.
Typically found in dry, hot savannas of sub-Saharan Africa,
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the baobab dominates the landscape and serves as a vital
source of food, water, and shelter for numerous animals.
The baobab's impressive characteristics include its
deciduous nature, with a height of up to 20m, and a hugely
swollen trunk diameter of 3-10 m (up to 28m in older
individuals) (Bosch et al., 2004). The bark is smooth,
folded, and reddish-brown or grayish-brown, while the
leaves are compound with 3-9 leaflets, each 5-15 cm long.
The flowers are long, white, and solitary in leaf axils.

The remediation of heavy metal-contaminated soil is
crucial to mitigate associated risks, restore land
productivity, enhance food security, and alleviate tenure
problems arising from changes in land use patterns. Heavy
metals occur naturally in the soil environment through
pedogenetic processes, but anthropogenic activities have
accelerated theiraccumulation, leading to levels that pose
risks to human health, plants, animals, ecosystems, and
other media (Pierzynski et al., 2000; D'amore et al., 2005;
Kabata et al., 2001; Zhoa and Kaluarachchi, 2002; Bolann
etal., 2008).

Soil attributes, including depth, moisture content,
consistency, permeability, temperature, nutrient content,
and porosity, significantly influence the type of plant
growth (Salami and Akinyele, 2023; Boyle and Powers,
2013). Furthermore, studies have shown that dumpsite
wastes release harmful leachates containing heavy metals
into local water bodies, leading to environmental hazards.
Consequently, the remediation of contaminated soils is
essential for creating a safe and conducive environment.
Therefore, the tree plantation can be used as a method of
remediation of waste lands, to refurbish soil fertility and
productivity. This study focused on the potential of
Adansonia digitata to uptake and distribute heavy metal in
their roots and shoot planted in dumpsite soil in view of
prescribing better tree seedlings for polluted environment.

MATERIALS AND METHODS

Description of the study area

The study was conducted over a two-year period in a
location situated at 11°70’ N latitude and 9°34’ E longitude,
with an altitude of 460 meters above sea level. The area,
characterized by a tropical climate, receives a mean
annual rainfall of 750mm, which provides a favorable
condition for agricultural activities (Gidado et al., 2023;
Jibo et al., 2023; Ilu et al., 2023) The mean annual
temperature in the area supports the growth of a variety of
crops, including okra. The geographical location and

Table 1: Mean observed from the parameters of seedlings
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climatic conditions of the study area make it a
representative site for investigating the effects of NPK
15:15:15 fertilizer and spacing on okra growth. The area's
relatively uniform climate and soil conditions ensured that
the results obtained from the study were reliable and
applicable to similar agro-ecological zones. The
topography of the area is generally flat, with a high land
area of approximately 750 meters. The soil type in this
region is predominantly sandy-loam, as reported in
previous studies (Garba et al., 2021; llu et al., 2020; Salami
etal., 2020; Jibo et al., 2018). This soil type is characterized
by a mix of sand, silt, and clay, providing a suitable medium
for plant growth.

Data collection

The spelt engine contaminated soil was collected from a
mechanical village located in Dutse, Jigawa State. Top soil
was also be collected at Forestry Nursery, Federal
University Dutse Jigawa State. Seeds of Adansonia digitata
were obtained from the mother tree at Kila, Gwaram Local
Government Jigawa state. Soil sample was air-dried and
sieved so as to remove stones, roots and other materials
that may be detrimental to the emergence of the young
plants from the seed.

Procedure

Seeds of Adansonia digitata were sown in germination
boxes which were moist daily and monitored. A sample of
1kg of soil for two treatments (Soil: T1 and T2) were filled
into a plastic pot perforated with 3-4 holes at the base.

Sampling design

The experiment was arranged in Completely Randomized
Design (CRD) with two treatments and fifteen replicates
respectively.

Data analysis

The collected data was subjected to independent sample
T test with aid of statistical package for social sciences
(SPSS) version 19 and also descriptive statistics.

RESULTS AND DISCUSSION

Findings from table 1 showed the close performance of
morphological attributes in terms of shoot height, leaf
number and stem diameter between the two treatments.
However, top soil performed better for shoot height and
impacted fairly for both stem diameter and leaf number.

SN Parameters Top Soil effect Spelt engine Contaminated Soil
1 Plant length (cm) 29.3 20.3

2 Leaf number 17.2 16.1

3 Collar diameter (mm) 1.51 1.3

Source: Field survey, 2023
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Table 2: Analysis of Independent sample T test
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SN Parameters T calculated T Tabulated
1 Plant length (cm) 2.14 3.09"
2 Leaf number 2.17 3.70™
3 Collar diameter (mm) 2.14 2.84"

Note: ns there is no significant differences at 0.05% probability level

Discussion

Soil nutrient is a substance taken by a cell from its
environment and used in catabolic or anabolic reaction
with soil to the plant (Salami et al, 2020; Patel, 2008).
Important physical properties of forest soils include
texture, structure, porosity, density, aeration,
temperature, water retention and movement. The physical
properties of forest soils affect every aspect of soil fertility
and productivity (Osman, 2013). Plant nutrients (cations
and anion) are absorbed from the soil solution by plant
roots which also release small quantities of ions (H+, OH-
and HCOg;). Soils also contain minerals that can dissolve to
resupply the soil solution. Addition of nutrients or ions
through fertilization or other inputs increases ion
concentration in the soil solution. However, if there is an
imbalance in cation and anion uptake in plant root cells,
these cells release cations or anions depending on the
imbalance. This process can influence soil solution pH
(John et al., 2013; Salami et al., 2020). The result from the
table 1 showed that the mean number of leaves of Baoba
(Adansonia digtata) observed from the experiment with top
soilis 17.4 and contaminated soil is 16.2. This implied that
top soil is favorable in germination of Baoba (Adansonia
digtata) than contaminated soil. There were no significant
differences between the treatments at 0.05% probability
level (Table 2). Salami et al. (2020), agreed that seed of
Spondia mumbin with and epicarp and without which
sown in the top soil had the highest germination
percentage and growth performance compare to river
sand. Agbogidi and Eruoto (2002), reported that
contaminated soil (sewage sludge soil, spent engine oil on
the soil) significantly affect the number of leaves, collar
diameter and leaf area of seedlings with reductions in
these parameters being concentration dependent. The
concentration dependent reduction in leaf area and
number of leaves agrees with the report of Agbogidi et al.
(2005); Vwioko and Fashemi (2005); Sharifi et al., (2007).
Shoot height is the vertical distance between the base of
the tree and the tip of the highest branch on the tree. The
result from the table 1 above showed that the mean height
of all tree (Adansonia digtata) sampled from the
experiment top soil is 29.4cm with that of contaminated
soil being 20.4cm. This implied that the top soil contains
nutrient that support the growth of Adansonia digtata than
the contaminated soil. Nwoko et al. (2007), reported that
the presence of spent engine oil in the soil-plant micro
environment appeared to have an effect on the normal soil
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chemistry such thatthe nutrientrelease and uptake as well
as the amount of water could be reduced. Vwioko and
Fashemi. (2005), among many other authors had reported
that reduction in plant height is a visible effect of
substance that are toxic, and inhibit plant growth. The
table 1 above showed that the mean stem diameter of
plant sampled from top soil 1.52 is more than that of
contaminated soil. There is no significant differences
between the treatments at 0.05% probability level (Table 2)
for both stem diameter and leaf number. Agbogidi and
Eruoto (2002) reported that contaminated soil (sewage
sludge soil, spent engine oil on the soil) significantly affect
the number of leaves, collar diameter and leaf area of
seedlings with reductions in these parameters being
concentration dependent. i.e contaminated soil prevent
affect the number of leaves i.e this leave is reduced in
number which reduce the photosynthetic activities of the
plant, in other words shortage in food supplies and this
tends to affect the stem growth of the plant. From the
results above it show that top soil is good in stem growth
than contaminated soil.

CONCLUSION

This study showed that Adansonia digtata can grow and
survive in both top soil and contaminated soil but with top
soil doing better. Finding revealed that the species
responded well for all morphological features and
performed better in top soil than the contaminated soil.
Recommendations Study should be conducted on the
ability of the species to absorbed ion and cation for
remediation of the pollutants in the savannah landscape.
Additionally, study recommends that Adansonia digtata
should be planted in top soil than contaminated soil as it
supports the growth of morphological features in the
plants.
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