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Abstract 
he work tries to assess the concentration of heavy metals in soil of Sule-Tankarkar Local Government 

Area of which ten sample sites were selected based on the reconnaissance survey to the study area. 

Atomic Absorption Spectrophotometer (ASS Buck Scientific VGP 210 Model) was used to analyze the 

soil samples collected from the depth of 0 to 20 cm each. The result revealed that the mean value for all the 

nutrients in the sampled soil sites are; Ca = 0.1350 meg/100g; Cd = 2.839 ppm; Co = 0.538 ppm; Cr = 0.62 ppm; 

Cu= 1.519 ppm; Fe = 0.518ppm; K = 0.0301meg/100g; Mg = 0.01meg/100g; Mn = 3.09ppm; Na = 0.0026 meg/100g; 

Ni = 2.86ppm; Pb = 0.473ppm; and Zn = 0.522ppm. This gives an indication that some of the elements fell 

within the ranged of permissible level in the soil as required by WHO (Ogundele et al., 2015), while others are 

either below or above the permissible limits. This provides an avenue for understanding the deficiencies and 

excesses of the elements in the soils for appropriate agricultural measures, high potential crop yield, uphold 

food security and land tenure problems. 

Keywords ː Heavy metals, Permissible limit, WHO, Micro and Macronutrients 

 

Introduction  

Heavy metals are natural components of the earth's crust. They cannot be degraded or destroyed. To a small 

extent they enter our bodies via food, drinking water and air (Lenntech Water Treatment, 1998). The 

T 
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concentration of heavy metals in soils is significant problem leads to negative influence on soil characteristics 

and limitation of productive and environmental functions (Friedlova, 2010). Normal soils inherit their trace 

elements (heavy metals) primarily from the rocks through geochemical and pedochemical weathering 

processes where the soil forming minerals are subjected to such listed processes. The products of decay of 

plants and animals, as well as natural waters, materials from the atmosphere, fertilizers, insecticides and 

fungicides are secondary sources (FAO, 1979). Low concentrations of heavy metals are essential 

micronutrients for plants, though higher concentration of heavy metals in soils may cause metabolic disorders 

and growth inhabitation in most plant species (Xuedong et al., 2012). 

Heavy metal concentrations in soil are typically quantified and regulated based on total metal content, 

regardless of their solubility (Mitsios et al., 2005). In this regard heavy metals are a member of an ill-defined 

subset of elements that exhibit metallic properties which include lead (Pb), cadmium (Cd), mercury (Hg), 

arsenic (As), chromium (Cr), copper (Cu), selenium (Se), nickel (Ni), silver (Ag), and zinc (Zn). Other subset of 

elements include aluminium (Al), cesium (Cs), cobalt (Co), manganese (Mn), molybdenum (Mo), strontium 

(Sr), and uranium (U) and their concentration if occurs where it is unwanted, causes a detrimental human or 

environmental effect (Reena et al., 2011). 

Wuana and Okieimen (2011) reported that the toxicity of heavy metals in soil could severely inhibit the 

biodegradation of organic contaminants. Thus, heavy metal contamination of soil may pose risks and hazards 

to humans and the ecosystem through direct ingestion or contact with contaminated soil, the food chain (soil-

plant-human or soil-plant-animal-human), drinking of contaminated ground water, reduction in food quality 

(safety and marketability) via phytotoxicity, reduction in land usability for agricultural production causing 

food insecurity, and land tenure problems. 

Soil is being regarded as the largest portion of heavy metals concentration upon which plants experience 

toxicity of heavy metals and this may somewhat vary from species to species. However, many heavy metals 

are considered essential for plant growth. Reena et al., (2011) showed that Plants experience oxidative stress 

upon exposure to heavy metals that leads to cellular damage and disturbance of cellular ionic homeostasis. 

Mercury, lead, cadmium, silver, chromium and many others that are indirectly distributed as a result of 

human activities could be very toxic even at low concentrations. These metals are non-biodegradable and can 

undergo global ecological circles (Opaluwa et al., 2012). 

 

Deficiencies of mineral nutrients are caused by inadequate replenishment in the soil from the parent material 

and from the adsorbed and complexed fractions (Udo de Haes et al., 2012). In agricultural soils deficiency can 

occur due to natural factors, such as highly acidic or alkaline soils, and due to human activity. Generally all 

the mineral nutrients are toxic to plants and animals if present in the soil in concentrations appreciably in 

excess of the normal or average (FAO, 1979). Mitsios et al., (2005) reported that available forms of heavy 

metals are determined using several extracting solutions such as, DTPA, AB-DTPA (Ammonium Bicarbonate 

DTPA) and NH
4
NO

3
 .  

The study has been undertaken to obtain information of the levels of heavy metals (calcium, cadmium, 

chromium, cobalt, copper, iron, lead, magnesium, manganese, nickel, potassium, sodium and zinc) 

concentration in soils of some selected sites in Sule-Tankarkar Local Government Area which has not been 

fully documented. This will have a great importance for the sustainable crop production and food safety of 

their negative implications on human and livestock health.  

 

Study Area 

The study was conducted in the five districts of SuleTankakar Local Government Area comprising of Danladi, 

Dnagwanki, Danzomo, Jeke and Sule-Tankarkar. The Area has a total landmass of about 1,297 square 

kilometers which stretches roughly from Latitude 12o 20/ - 12o50/N and Longitude from 9o 00/ - 9o 25/ E. The 

study area falls within semi-arid lands of northern Nigeria (Sawa et al., 2015) characterized with mean annual 

http://www.hindawi.com/51062347/
http://www.hindawi.com/50569697/
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rainfall of about 565mm to 787mm (JARDA, 2006). The area falls within sedimentary rocks of quaternary era, 

which consists mostly of sandstone of chad formation (MacDonald et al., 2005). The soils of the area are 

associated with the major sub group-Arenosols and Fluvisols (Nachtergaele et al., 2009) and mostly are highly 

weathered and inherently infertile which this can support rain-fed agriculture with more or less sustained 

levels of production. The native vegetation of the study area is represented by a variety of species, such as 

grasses and grass-like plants, fortes and half-shrubs, and shrubs and trees (FAO, 1989). 

 
Figure 1: Index Map of the Study Area showing the sampling locations 

 
 

Materials and Methodology of the Study 

Soil Sampling  

Sampling sites were selected in the area from the five districts that makes up the local government. The exact 

sampling location /sites are given in figure 1. The sample soil sites selected based on reconnaissance survey to 

the area. Two sites from each district respectively were selected. The sample soils were collected on 20th 

September, 2016 from all the sample sites in the same day. Abbasi and Chari (2010) method was utilized for 

the collection of the soil samples. Thus, a quadrat of 20cm x 20cm was placed at random in the field. After 

digging from 0-15cm, the soil contents were collected in plastic bags and labeled appropriately. All samples 

were air-dried by placing them in a shallow tray as well as ventilated place until the soil contents have 

become dusty. Then the soil lumps were crushed, powdered and sieved through 2mm sieve, transported to 

the laboratory of the Department of Geography, Bayero University Kano for analysis.  

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3538006/table/Tab1/
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Analysis 

Soil Analysis 

In the treatment of the soil samples, the procedure of Iwuafor et al.,(1990) was adopted. That is by using 
Hydrochloric acid extraction method for the determination of micronutrients. Thus, 5g of 2mm sieved soil 
samples were weighed and put into 100ml plastic battles mixed with 50ml of 0.1M HCI and shake for 30 
minutes respectively. Samples were filtered through No 42 filter paper.  For the determination of 
macronutrients, 25 mL of 1M ammonium acetate solution was added to 5.00 g of sample in a polyethylene 
shaking bottle. After shaking for 30 minutes, the samples were then filtered through No 42 filter paper. The 
resultant solutions was analyzed for the interested heavy metals using Atomic Absorption Spectrophotometer 
(AAS) Buck Scientific Model 210. 
 

Statistical Analysis 

Pearson’s correlation coefficient was used to determine the interrelationship between concentrations of heavy 

metals in soils using Statistical Package for Social Science (SPSS) version 20.0.  

 

Results and Discussion 

Ten samples were analyzed, which were further subdivided into micronutrients, macronutrients and those 

that are hazardous to plants, animals and humans. 

Micronutrients: These are essential for plant growth, but plants require relatively small amounts of them, 

hence, the term "micro". They include boron (B), chlorine (CI), copper (Cu), iron (Fe), manganese (Mn), 

Molybdenum (Mo), nickel (Ni) and zinc (Zn) (Regis, 1998). Moreover, they are essential elements required for 

normal growth and metabolism plants, but these elements can lead to poisoning when their concentration 

greater than optimal values (Singh and Kalamdhad, 2011). Copper has concentration values ranging from 

0.84ppm – 1.69 ppm with highest concentrations in Danladi site, Dangwanki site and Danzomo site 1. The 

remaining sites were recorded with the low values. The maximum permissible limit of copper in soils is 

20.00ppm as recommended by World Health Organization (WHO) (Adamu, 2014). Concentrations on other 

samples were below the maximum permissible limit (Table 1). Ruqia et al.,(2015) reported that the minimum 

recommended level required for plants is 10.00mg/kg. 

 

Table 1. Micronutrients and toxic elements Concentrations in Soil of the Study Area (ppm) 

S/N
o 

Sample I.D. Coordinates Cd  Co  Cr  Cu  Mn  Ni  Pb  Zn  Fe 

1 Dan Gwanki 
ST1 

N120 47.846048’ 
E90 14.993787’ 

2.75 1.1 0.7 1.69 2.5 2.9 0.86 0.83 0.370 

2 Dan Gwanki 
ST2 

N120 48.204907’ 
E90 15.326961’ 

2.75 0.4 0.7 0.84 2.4 1.5 0.43 0.27 0.370 

3 Dan Zomo ST1 N120 26.645482’ 
E90 21.327721’ 

3.66 0.8 0.4 1.69 2 2.2 0.43 0.27 0.370 

4 Dan Zomo ST2 N110 42.339605’ 
E90 22.259300’ 

2.75 0.4 0.7 0.84 2.4 2.9 0.43 0.55 0.740 

5 Danladi ST1 N120 27.310315’ 
E90 22.007714’ 

3.66 0.4 0.7 1.69 4 3.7 0.43 0.27 0.370 

6 Danladi ST2 N120 31.549577’ 
E90 15.888606’ 

1.83 0.4 0.4 1.69 4 3.7 0.43 0.27 0.740 

7 Jeke ST1 N120 48.955879’ 
E90 5.230888’ 

0.91 0.4 0.7 0.84 4.4 2.9 0.43 0.55 0.740 

8 Jeke ST2 N120 50.045423’ 
E90 5.034421’ 

2.75 ND 0.4 0.84 4 1.5 0.43 0.55 0.370 

9 STK ST1 N120 40.217458’ 
E90 13.865707’ 

4.58 0.4 0.4 1.69 3.2 2.9 0.43 0.83 0.740 

10 STK ST2 N120 40.528894’ 
E90 13.865988’ 

2.75 ND 1.1 3.38 2 4.4 0.43 0.83 0.370 
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Table 2. Macro Nutrients Concentration in Soils of the Study Area in (Meg/100g) 

SNo Sample I.D. Coordinates K Mg  Na  Ca  

1 Dan Gwanki ST1 N120 47.846048’ 
E90 14.993787’ 

0.04 0.01 0.001 0.12 

2 Dan Gwanki ST2 N120 48.204907’ 
E90 15.326961’ 

0.02 0.01 0.004 0.08 

3 Dan Zomo ST1 N120 26.645482’ 
E90 21.327721’ 

0.001 0.01 0.004 0.24 

4 Dan Zomo ST2 N110 42.339605’ 
E90 22.259300’ 

0.03 0.01 0.002 0.07 

5 Danladi ST1 N120 27.310315’ 
E90 22.007714’ 

0.03 0.01 0.002 0.15 

6 Danladi ST2 N120 31.549577’ 
E90 15.888606’ 

0.04 0.01 0.001 0.25 

7 Jeke ST1 N120 48.955879’ 
E90 5.230888’ 

0.02 0.01 0.005 0.1 

8 Jeke ST2 N120 50.045423’ 
E90 5.034421’ 

0.04 0.01 0.004 0.14 

9 STK ST1 N120 40.217458’ 
E90 13.865707’ 

0.06 0.01 0.001 0.04 

10 STK ST2 N120 40.528894’ 
E90 13.865988’ 

0.02 0.01 0.002 0.16 

 

 

Table 3: Descriptive Statistics from Pearson’s correlation showing mean and standard deviation of the micronutrients 
 

Parameter Mean Std. 
Deviation 

N 

Cd 2.8390 1.00873 10 

Co .538 .2669 8 

Cr .620 .2251 10 

Cu 1.5190 .77844 10 

Mn 3.090 .9362 10 

Ni 2.860 .9383 10 

Pb .4730 .13598 10 

Zn .5220 .24517 10 

Fe .51800 .191067 10 

Where N = Number of sample sites. 
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Table 4: Pearson’s Correlation showing relationships between the micronutrients and toxic elements in the sample sites. 

 
Cd Co Cr Cu Mn Ni Pb Zn Fe 

Cd 

Pearson 

Correlation 
1 .113 -.232 .243 -.378 -.072 -.031 .128 -.274 

Sig. (2-tailed) 
 

.790 .518 .499 .282 .844 .932 .724 .443 

Co 

Pearson 

Correlation 
.113 1 .013 .427 -.511 -.156 .851** .347 -.551 

Sig. (2-tailed) .790 
 

.976 .292 .196 .713 .007 .399 .157 

Cr 

Pearson 

Correlation 
-.232 .013 1 .504 -.363 .504 .125 .350 -.268 

Sig. (2-tailed) .518 .976 
 

.138 .303 .137 .731 .322 .455 

Cu 

Pearson 

Correlation 
.243 .427 .504 1 -.390 .737* .077 .386 -.281 

Sig. (2-tailed) .499 .292 .138 
 

.266 .015 .832 .270 .432 

Mn 

Pearson 

Correlation 
-.378 -.511 -.363 -.390 1 .035 -.221 -.218 .377 

Sig. (2-tailed) .282 .196 .303 .266 
 

.924 .539 .545 .283 

Ni 

Pearson 

Correlation 
-.072 -.156 .504 .737* .035 1 .015 .265 .220 

Sig. (2-tailed) .844 .713 .137 .015 .924 
 

.967 .459 .541 

Pb 

Pearson 

Correlation 
-.031 .851** .125 .077 -.221 .015 1 .441 -.272 

Sig. (2-tailed) .932 .007 .731 .832 .539 .967 
 

.202 .447 

Zn 

Pearson 

Correlation 
.128 .347 .350 .386 -.218 .265 .441 1 .098 

Sig. (2-tailed) .724 .399 .322 .270 .545 .459 .202 
 

.787 

Fe 

Pearson 

Correlation 
-.274 -.551 -.268 -.281 .377 .220 -.272 .098 1 

Sig. (2-tailed) .443 .157 .455 .432 .283 .541 .447 .787 
 

N  10 8 10 10 10 10 10 10 10 

**. Correlation is significant at the 0.01 level (2-tailed). 

*. Correlation is significant at the 0.05 level (2-tailed). 
Where N = Number of sample sites. (The number of sample sites in Co = 8 because the element was not detected in two 
sample site i.e. Jeke ST2 and STK ST2) 
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Table 5: Descriptive Statistics from Pearson’s correlation showing mean and standard deviation of the micronutrients 

Parametre Mean Std. Deviation N 

K .03010 .016128 10 

Mg .0100 .00000 10 

Na .00260 .001506 10 

Ca .1350 .06900 10 

Where N = Number of sample sites. 

 
 

Table 6: Pearson’s Correlation showing relationships between the macronutrients in the sample sites. 

 
K Mg Na Ca 

K 
Pearson Correlation 1 .a -.634* -.419 

Sig. (2-tailed) 
 

. .049 .228 

Mg 
Pearson Correlation .a .a .a .a 

Sig. (2-tailed) . 
 

. . 

Na 
Pearson Correlation -.634* .a 1 .000 

Sig. (2-tailed) .049 . 
 

1.000 

Ca 
Pearson Correlation -.419 .a .000 1 

Sig. (2-tailed) .228 . 1.000 
 

N  10 10 10 10 

(*.) Correlation is significant at the 0.05 level (2-tailed). 

(a.) Cannot be computed because at least one of the variables is constant. 

Where N = Number of sample sites. 

 

From Table 4 above, there is strong positive correlation between Co and Pb (0.851 at 0.01 significant level) in 

the sample sites. This indicates that increase in Co results in the increase of Pb in all the sample sites. 

Secondly, there is also strong positive correlation between Cu and Ni (0.737 at 0.05 significant level) in all the 

sample sites. This denotes that increase in Cu results in the increase of Ni in all the sample sites. In addition, 

there is moderate positive and negative correlation and very low positive and negative correlation in all the 

other micronutrients. This depict that increase or decrease in one element does not or may slightly affect 

increase or decrease in the other element. 

 

Whereas, in Table 6, correlation between the micronutrients is poor in the entire element except for K and 

Nawhich are strongly and negatively correlated (-0.634 at 0.05 significant level). This connote that, increase or 

decrease in K result to decrease or increase of Na in all the sample sites. 

Chromium (Cr) is an element essentially needed in the soil for the growth of plants. The recommended 

permissible limit of chromium set by E. U was 150 ppm. Form this finding (Table 1) it shows that all the 

observed values recorded fell below the permissible limit recommended by E. U in the soil samples (0.4 – 1.1 

ppm). However, there is one area – Danzomo site 1 thatwas not detected. This indicates there is less 

concentration of the element in the soil sample sites and it is low concentration does not have a significant 
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effect on crops. Although at high concentration, it is highly toxic to plant and are detrimental to their growth 

and development (Arun, 2005). 

 

Cobalt (Co) concentration from the soil sample sites ranged between 0.4 - 1.1 ppm. The highest concentration 

was obtained from Dangwanki site 1, while all the other sites were having values less than zero. Though, Jeke 

site 1and Sule Tankarkar (STK) 2 cobalt concentration was not detected. Cobalt can be found in small amount 

in rocks, soil, water, plants and animals (ATSDR, 2014). The total cobalt content in soils is usually within the 

range of 1 – 40 ppm (Lepp, 2012) and what was obtained in this finding only one area/site fell within the 

recommended level. However, Cobalt belongs to the family of rare elements that contribute so much to the 

soil organisms, to plant performance and to healthy animal physiology (Brunetti, 2005). Soil values of cobalt 

below 0.3 mg/kg (0.3 ppm) soil are regarded as 'deficient' (CAHWOF, 2003).Cobalt deficiency may result in 

reduced seed germination in dry conditions and reduced plant growth. In legumes, cobalt deficiency may 

result in symptoms of nitrogen deficiency. Though Cobalt deficiency in plants is more likely to affect the 

animals (or people) eating the plants than it is to affect the plants themselves (PlantProbs.net, 2015). 

 

Copper is an essential micronutrient required in the growth of both plants and animals. In humans, it helps in 

the production of blood haemoglobin. In plants, Cu is important in seed production, disease resistance, and 

regulation of water (Wuana and Okieimen, 2011).However, in high doses it can cause anemia, liver and 

kidney damage, and stomach and intestinal irritation (Lenntech Water Treatment, 1998). 

The result obtained for iron (Fe) in this study area (Table 1) range between 0.370 to 0.740 ppm with low values 

in more than half of the study sites and were within the range of permissible level of Iron in soil by World 

Health Organization (WHO) as prescribed by Ekpete (2013).  The standard value of Fe by WHO is between 

0.1ppm – 0.3ppm (Ekpete, 2013).Thus Iron concentration in some of the sample sites is much more than the 

greater parts of the study sites.  Iron deficiency is a limiting factor of plant growth, but its availability to plants 

is usually very low (Smart Fertilizer Management, 2016).  

 

Manganese (Mn) concentrations in the sample sites ranged from 2 - 4.4 ppm (Table 1). Maximum 

concentration of manganese was observed in Jeke site 1 among the different sample sites. Natural 

(“background”) levels of total manganese in soil range from <1 to 400 mg/kg (which is the same as <1 to 400 

ppm) dry weight (Howe et al., 2004). The standard value of Mn in soils by WHO range between 20 – 3,000 

mg/kg. Although Mn isas an essential metal, but its high concentration may cause serious problems and limit 

crop yield (Pakade et al., 2014). 

 

Nickel (Ni) concentration in the soils of the study area range between 1.5 - 4.4 ppm and all the values fell 

higher than the World Health Permissible limit i.e.0.5 to 6.5 ppm (Ekpete, 2013). The availability of the Ni 

contents in the soils can be connected with the nature of the rock type in the study area because low contents 

of Ni are found in sedimentary rocks that comprise of clays, limestones, sandstones and shales (Iyaka, 

2011).Nagajyoti et al., (2010) described that nickel (Ni) is a transition metal and found in natural soils. Excess 

of Ni in soil causes various physiological alterations and diverse toxicity symptoms such as chlorosis and 

necrosis in different plant species. 

 

Zinc (Zn) is also one of the essential micronutrient in plant growth and development. The concentrations of 

Zn in soil samples were low varying from 0.83 - 0.27 ppm (Table 1). The standard prescribed permissible 

range of Zn in soils by World Health Organization (WHO) is between 5.0 to 15.0 ppm (Ekpete, 2013). This 

give an indication that the amount measured fell below the standard limit from all the sample sites. This can 

be associated with nature of the soils in the study area which are predominated by sub sandy soil types, 
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developed from highly weathered parent material which lack organic matter content, thus leading to low total 

zinc concentrations in the soils. Zn deficiency in soils causes large losses in crop production and crop quality. 

 

Macro nutrients comprises of sodium (Na), potassium (K), calcium (Ca), magnesium (Mg), phosphorus (P), 

and sulphur (S). They are regarded as nutrient elements in soil required in greater quantity by plants for 

growth and development. 

From this findings sodium (Na) in all the soil samples range from 0.001 - 0.004 meg/100g. This shows that, 

there are very low amount of sodium (Na) content in the soils and sodium (Na) accumulation in the soil 

depends on the breakdown of minerals releasing salt and run off from shallow salt-laden waters because of 

geologic activity; and from fertilizers, pesticides due to anthropogenic activities(Ken Clancy, 2016).However, 

Na is being a mineral that generally not needed in plants, but a few varieties of plants need sodium to help 

concentrate carbon dioxide.  

Potassium (K) content in the soils measured ranged from 0.01 - 0.04 meg/100g, which is below the available 

requirement needed in plant growth. The potassium recommendations are expressed as K2O to correlate with 

fertilizer analysis (Spargo, 2013). Potassium deficiency in the soils can be subjected to the nature of the soils in 

the study area since sandy soils promote high rate of leaching and as such are commonly known with 

potassium deficiencies Calcium (Ca) is another macro nutrient element essentially useful for healthy plant 

growth and soil structure. The result obtained (Table 2) of calcium content ranges from 0.04- 0.25 meg/100g 

from all the sample soil sites. Therefore, this gives an indication of a very low amount of the mineral nutrient 

(Ca) in the soils. Ca is an essential element in soils ideally suited to assist for plant growth because is 

presented in relatively soluble forms, as a cation (positively charged Ca++) adsorbed to the soil colloidal 

complex (Spectrum Analytic, 2016).There is no soil concentration limit established for this constituent (Ca) 

(Illinois Environmental Protection Agency, 2012). 

 

Magnesium (Mg) content presented in this study is generally low with values 0.01 meg/100g in all the sample 

sites (Table 1).  Magnesium sufficiency in most soils ranges from 12% to 18% (Soil and Fertilizer Management, 

2012). However, when the result converted to percentages it fell below the sufficiency level from all the sites. 

Mg deficiency in soils may affect the growth and development of plants and it may include pre-harvest leaf 

drop, weakened stalks, and long branched roots (Spectrum Analytic, 2016). Conversely, excess magnesium in 

soils can contribute to soil colloidal dispersion, which limits soils natural wetting and drying cycles (Soil and 

Fertilizer Management, 2012). 

 

Others that are hazardous to plants, animals and humans are described as heavy/toxic metals. They include 

in this findings Cadmium (Cd) and Lead (Pb). 

Cadmium (Cd) concentrations in the sample soil sites were found in the range of 0.91 - 4.58 ppm. Its 

minimum concentration was found in Jeke site 1 and the highest values were recorded in STK (Sule-

Tankarkar) site 1. Thus, the content of the cadmium was found to be higher than the standard limit 

recommended by E.U, which is 3.0 ppm in soil (Jankiewicz et al., 2000). Cadmium has been listed by 

UNEP/WHO (Mohammed and Folorunsho, 2015) as a substance dangerous to the environment as it poses a 

risk of disturbing the balance in ecosystems. 

Lead (Pb) concentration in the soil sample sites are in the range of 0.43 - 0.86 ppm. All the sites have the same 

range of values except Dangwanki site 2 with the highest values (Table 1). The permissible limit of lead set by 

WHO(Ekpete, 2013) in soil fell between 0.05 - 0.1 ppm. Pb obtained in this study is a little above the 

permissible limit, though high concentration of the metal in the soil may exerts adverse effect on morphology, 

growth and photosynthetic processes of plants (Nagajyoti et al., 2010). 
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Conclusion 

As soils become more and more depleted with nutrient elements either in greater quantity as macronutrients 

and in smaller quantity as micronutrients and other hazardous elements, our reliance on those soils for higher 

crop yield potentials becomes more problematic. This highlights the need to assess the concentration of these 

metals in the soils of the study area. Assessment of the concentration of these metals in the soils offers an 

opportunity for understanding the availability of nutrient elements required for crop production and for 

sustainable management and food security. Furthermore, all the sample elements measured were either 

below or above permissible levels except few ones fells within the permissible range. Hence, this may create a 

sound alarm to all farmers, as well as consumers of items produced on this soil types. 

 

Recommendations 

 Micronutrient deficiencies are a problem with crop production. In this regard, soil fertilization shall 

be adopted for its potentiality of combining higher crop yields, higher nutrient density of the product, 

and better uptake of micronutrients by the human or animal body. 

 It is considered very appropriate to take agricultural measures to prevent erosion and leaching of 

nutrient elements very essential for growth and development of plants, such as year-round cover 

crops and mixed cropping. 

 Apply animal manure, which are organic matter, derived from the decay of plant residues, animal 

remains and microbial tissues; perhaps contains most micronutrients. 

 There is need for macronutrients reclamation plan to ensure concentration of macronutrients in the 

soil for re-vegetation purposes. 

 Trace elements are needed in smaller quantities for plant growth and yield. It is therefore necessary to 

introduce method of soil remediation through bioremediation technique which can be achieved 

through the use of microorganisms, plants or combination of both organisms. 
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