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Soil samples from four public waste dump sites (three samples from each location at 10 m interval) and
plant sample (root and leave) from Igbaletere dump site were analyzed for heavy metals such as Cu, Mn,
Fe, Cr, Pb, Co, Zn and Ni. On the average, high concentrations of Cu, Mn, Fe, Pb, and Zn were found in
the soil samples collected at the centre of the dump sites that is, 231.55, 292.03, 158.55 and 205.40 mg/g
respectively. The lower concentration was obtained in the soil samples taken at distance 20 m away
from the centre of dumpsites, Mn 64.20, Fe 110.65, Pb 213.00 and Zn 66.86 mg/g respectively. The
upland location of these refuse dump sites to the adjoining wells and the potential use of the dump soil
for compost could cause environmental hazard. In the plant sample, concentration of Fe (341.94 mg/g)
was found to be the highest in the root, while concentrations of Mn (109.69 mg/g) the highest in the leaf.
The concentration of heavy metals in the roots of plant from Igbaletere dump site was correlated with
the concentration of heavy metals in the soil samples from the dump site. The value of 0.9985
correlations, 0.051 alienation and 94.49% incidence of forecasting established a relationship between

the plant and the soil of Igbaletere dump site.
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INTRODUCTION

Solid wastes other than hazardous and radioactive
material are often referred to as Municipal Solid Waste
(MSW). Municipal Solid Waste is useless unwanted
material discharged as a result of human activity. Most
commonly, they are solids, semi solids or liquids in con-
tainers thrown out of houses, commercial or industrial
premises (Nyangababo and Hamya, 1980). Municipal
Solid Waste varies in composition, which may be influ-
enced by many factors, such as culture affluence, loca-
tion etc. Municipal Solid Waste management depends on
the characteristic of the solid waste including the gross
composition, moisture contents, average particle size,
chemical composition and density, in which knowledge of
these, usually helps in disposal plans (Sally, 2000).

In Nigeria today, urban centers are experiencing an
increased rate of environmental deterioration, with refuse
dumped along drainage channels. Most cities in Nigeria
are faced with waste Management problems, which Ado-
Ekiti is not an exemption.

The environmental impact assessments of heavy metals
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present in our environment have been well documented
(Ipinmoroti et al., 1970). However, the need for continued
and effective monitoring of some heavy metals to source
and distribution in the environment is highly necessary.

Most heavy metals occur at varying extents within all
components of the environment. Thus heavy metals pol-
lution of the environment does not mean unusual occur-
rence of a metal within a component; rather it represents
the occurrence of that metal relative to the natural
occurrence. They are present in trace concentrations in
soil and vegetation and much more prominent in solid
wastes containing non-biological and used products
(Thomton, 1982).

There have been increased concerned about lead in
the environment, which comes mainly from the use of
lead as anti-knock additive to petrol. Lead is toxic even at
low concentration and has no known function in bioche-
mical process (Haggins and Burns, 1975).

The incorporation of Zinc and Cadmium in the manu-
facture of tyre is a good source of such metals from tyre
abrasion (David and Williams, 1975). Also, a proven
source of Nickel and Chromium is the wearing of mecha-
nical parts of vehicles (Evans et al., 1980). It is equally
added that increased use of metal based fertilizers in the



agricultural revolution of government could result in a
continued rise in the concentration of metal pollutants
(Adefemi et al., 2008).

Stephens et al. (1972) reported the presence of As, Cr
and Cu is associated with sludge incineration. They also
stated that heavy metals can be introduced through high
tension electricity supply lines, municipal solid wastes
and building materials (Smith, 1976).

A metal can be toxic, if it impedes the growth or
metabolism of cells that is present above a given concen-
tration. Almost all metals are toxic at high concentrations.
Copper, for example is a micro element, it is a necessary
constituent of all organisms, but if the copper concen-
tration increased above normal level, it becomes highly
toxic. An increase in concentration of copper in the ocean
by one part per billion has resulted in the death of several
species of phytoplankton and the eggs of some fish of
Open Ocean (Sommers et al., 1976).

However, this research work examines the effects of
Municipal Solid Waste disposal in Ado metropolis, with a
view of creating environmental awareness for both the
Government and the public about the states of various
dump sites in the metropolis.

MATERIALS AND METHODS
Sampling

Twelve Soil samples (from topsoil 1 - 15 cm deep) were taken from
four designated dumpsites in Ado-Ekiti and plant (Amaranthus
cruentus) sample (root and leaves) from Igbaletere dump site.
Three soil samples were taken from the centre of the dump sites.
All samples were collected same day and kept in polythene bags
which have been washed with detergents solution rinsed with distill-
ed water to avoid metal contamination of the sample. The plant
sample was sun dried, grinded with grinding machine and stored in
sample bottles.

Soil sample

The soil particulates samples were air dried and then passed
through a 1 mm stainless steel sieve. One gram of each soil sample
was put into 150 ml conical flask, a mixture of HNO3z: HCLO4: HF
the ratio 3:1:3 was added (Nwajei and Gagophien, 2000).The mix-
ture was placed on a hot plate for three hours at 80°C. The digest
was filtered into 100 ml standard flask and made to mark with de-
ionized water.

2 g of plant samples (root and leaf) from Igbalatere dump site
were dry-ashed in an oven. The ash content was completely dis-
solved in 15 ml of 20% HNO3 (Amusan et al., 2005). The digest was
filtered into 100 ml standard flask and made up to mark with de-
ionized water. Heavy metals were analyzed for both in the sediment
and plant samples using atomic absorption spectroscopy (Perkin
Elmer Model 306).

Statistical analysis
All data generated were analyzed statistically by calculating mean,

coefficient of correlation, alienation and incidence of forecasting
efficiency.
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RESULTS AND DISCUSSION

Table 1 shows the mean concentration of heavy metals in
the soil samples from all the dump sites. On the average,
the concentrations (mg/g) of Manganese (231.5a,
112.85b and 69.20c), Iron (297.03a, 149.49b and
10.65c), Lead (158.55a, 32.56b and 2.13c) and Zinc
(205.40a, 70.65b and 66.86c) are exceptionally high.
Similar observations have been reported on Bode-Osi
dump site and Obafemi Awolowo University central
refuse dump respectively (Alloway and Davies, 1971;
Amusan et al., 2005).

It is also revealed from Table 1 that there is an obvious
gradual reduction in the concentration of heavy metals as
we move few meters away from the center of the dump
site of a particular location. For example, from location
1a-c, iron concentration are 1a 248.27, 1b 83.86 and 1c
62.60 mg/g. This is the general trend for all the dump
sites under examination.

In all of the samples, Iron has the highest mean con-
centration (297.03a, 149.49b and 110.65¢c mg/g). This is
because the dump sites are enriched with iron through
metals deposition. Besides, iron has earlier been
reported to be the most abundant mineral in Nigerian soil
(Amusan et al., 2005).

The investigation of the concentration of heavy metals
in the soil of dump sites was restricted to the top 15 cm.
The surfaces of the soil are better indicators of metallic
burdens (Davies, 1973).

The concentration (mg/g) of heavy metals in the roots
and leaves of plant (A. cruentus) from Igbalatere dump is
shown in Table 2. The concentration of the heavy metals
examined ranged from ND-341.94 mg/g. The highest
concentration (341.94 Ng/g) of iron was found in the root
of the plant. Also, in all the heavy metals in the leaves of
the plant, manganese has the highest concentration
(109.69 mg/g). Cobalt was not detected in any parts of
these plants.

It is believed that hilly terrain in the site will allow effec-
tive washing away of most of the heavy metals. This is
particularly harmful to the lowland community, since the
metals would be eventually washed by erosion into the
adjoining wells (Slack et al., 2005) In addition to this, far-
mers rely on the biodegraded dump for compositing not
minding the effect of such an unwholesome cost cutting
techniques.

The high correlation (0.9985) of the metals examined in
the soils and plants from Igbalatere dump site indicates
similarities in the origin of the metals. Also 0.051 aliena-
tion is showing very close relationship between the con-
centration of heavy metal in soil and weed plants. Lastly,
94.90% incidence of forecasting efficiency indicated the
reliability of the results plant sample is the ability of plants
to take up metals either as mobile ions present in the soil
solution through the roots or through foliar adsorption
(Chapel, 1986). The uptake of the metals by crops results
in the bioaccumulation of these elements in plant tissues.
Indeed, it has been reported that plant grown on soils
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Table 1. Concentration (mg/g) of heavy Metals in Soil from Dump sites of selected locations in Ado-EKkiti.

Location/Mean Distance

Heavy metals

Mn Fe Cr Pb Co Zn Ni

a Centerofdump 12.38 246.28 248.28 10.17 313.35 10.62 98.22 ND

1 b 10 m away 2.18 11716 83.67 2.77 72.31 5.82 32.05 ND
¢ 20 m away 145 62.60 70.54 1.85 6.01 ND 18.61 ND

a Center ofdump 24.07 278.54 358.92 13.87 206.64 11.64 201.61 2.36

2 b 10 m away 8.01 211,92 232.37 10.17 1428 1.64 50.66 2.36
¢ 20 m away 1.46 106.82 179.11 2.77 1.50 ND 129.24 ND

a Centerofdump 3.64 296.35 311.89 2220 149.53 349 7247 ND

3 b 10 m away 3.64 123.48 204.01 6.47 11797 233 63.07 3.55
¢ 20 m away 3.64 9245 3463 7.40 2.25 1.16  40.32 1.18

a Centerofdump 67.78 53.41 208.16 555 5185 466 9512 1.18

4 b 10 m away 575 4537 11272 462 1879 233 58.73 1.18
¢ 20 m away 5.09 4.02 12794 277 0.75 1.16 5790 ND

a Centerofdump 42.21 231.55 297.03 10.82 158.05 8.18 205.40 4.92

Mean b 10 m away 15.56 112.85 14949 6.16 3256 493 20.65 1.18
¢ 20 m away 437 69.20 110.65 3.65 2.15 1.55 66.86 0.59

1-Okutagbokutaleri dump.
2-lgbaletere dump.

3-Oke age dump.

4-Mary Immaculate dump.
ND- not detected.

Table 2. Showing the concentration (mg/g) of heavy metals in the roots and leaves of plant

from Igbaletere dump site.

Location/Metal Cu Mn Fe Cr Pb Co Zn Ni
5a 21.05 245.94 341.94 12.02 185.31 ND 185.07 1.18
5b 218 109.69 69.85 1.85 7.51 ND 2275 ND

possessing enhanced metals concentration due to pollu-
tion has increased heavy metals content (Grant and
Dobbs, 1977). If the consumption of these plants is not
carefully regulated, it may lead to accumulation in man
with attendant health hazards.

In conclusion, many studies have shown that heavy
metal is hazardous at high concentration, looking at the
concentration of the heavy metals in the soil and plant
samples (Tables 1 and 2), it is obvious that the soil and
plant will constitute a serious threat to the health of peo-
ple living around such areas. This can be controlled by
adopting a good waste management approach to the
waste disposal.
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