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Abstract

The concentration of lead, chromium, iron, zinc, potassium, magnesium and sodium in soil samples obtained
from Rimi local government in Katsina state was analyzed using Atomic Absorption Spectroscopy Technique.
The Highest Mean concentration of the metals for each sample were as follows: Lead (8.3 = 0.000 mg/g),
Chromium (3.125+4.4.42 mg/g), Iron (14.2+0.000 mg/g), Zinc (4.2 + 0.000 mg/g), Potassium (218.7 + 44.19
mg/g), Magnesium (68.75 + 8.84 mg/g) and Sodium (1446.45 + 25.24 mg/g), The results were discussed in
terms of effects of the concentration of these metals on the agricultural soil understudy and the concentration
obtained was below the ECDG (2004), WHO (2008), Kabata-Pendias (1995), SEPA (2000) and DPR (1991)
Permissible limits of heavy metals in Agricultural land. Although it was concluded that the soil is suitable for
agricultural purposes, Remediation of heavy metal contaminated soils is necessary to reduce the associated risks,
make the land resource available for agricultural production, enhance food security and scale down land tenure
problems arising from changes in the land use pattern.
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1.0 Introduction

Soils vary across the landscape, therefore each soil contains unique trace element concentrations based on its
parent material and other soil-forming factors that may have added or removed these elements from the soil.
High background concentrations of trace elements, whether natural or anthropogenic, could result in
mobilization and release into surface and subsurface waters and subsequent incorporation into the food chain.
Soil factors such as organic matter, type and amount of clay, pH and cation exchange capacity (CEC) influence
the quantity of trace elements available for mobilization and release or sorption in a soil. Several studies
document gradual increases in the trace element contents of agricultural and forested soils due to waste
applications (Berthelsen et al., 1995; Chang et al., 1984; McBride, 1995). While essential in small quantities for
plant growth, micronutrients like copper (Cu), manganese (Mn), molybdenum (Mo), and zinc (Zn) can be toxic
at high concentrations in the soil. Some elements not known to be essential to plant growth, such as arsenic (As),
barium (Ba), cadmium (Cd), chromium (Cr), lead (Pb), nickel (Ni), and selenium (Se), also are toxic at high
concentrations or under certain environmental conditions in the soil. The extent of soil pollution by heavy metals
and base metal ions some of which are soil micronutrients is very alarming. It has been observed that the larger
the urban area, the lower the quality of the environment (Eka,and Udotong,2003).

2.0 Materials and Methods

Sample Collection

The sampling was carried out in the months of August - December, 2010 and the triplicate samples were
collected from each sample location using clean, stainless materials. Soil samples were systematically collected
from six different spots within 100m radius of each sample area and the control site. The soil samples were
obtained at a depth of 0 - 15cm around the major sampling areas. They were thoroughly mixed and transferred
into clean and labeled plastic containers for analyses in the laboratory.

2.1 Sample Treatment

The soil samples were oven dried at 1050C to constant weight for 6hrs( Inuwa et, al,2007) the oven dried
material was crushed and sieved through a 20um plastic mesh from which the representative sample was
obtained(Inuwa et,al,2007;11TA,1979) .

2.2 Soil pH

The soil pH was determined in 1:1 soil water suspension and 1:2 soil 0.01M calcium Chloride suspension as
described in IITA, 1979. The mixture was stirred for 30 minute and allowed to stand for 1hour. The pH reading
were taken after inserting the electrode of the pH in to partly settled suspension and reported the result as soil pH
in the water and 0.01M CaCl2. The pH meter was calibrated with pH to buffer before used and the electrode
were washed with distilled water and cleaned wiped with dry clean filter paper after each reading(Inuwa
et,al,2007).
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2.3 Apparatus and Reagents

All the chemicals and reagents used in this study were of analytical grades, the glass wares used were cleaned,
rinsed with distilled water and air dried. The analyses of the metals were carried out using 305B atomic
absorption spectrophotometer attached to graphite atomizer and a HP 960C Computer Printer.

2.4 Sample Digestion

One gram of the oven dried ground soils samples in each case was placed in 100cm3 kjedahl digestion flask,
which has been previously washed with nitric acid and distilled water, the samples were subjected to wet
digestion (AOAC, 1990) reacted with 2cm3 of 60% perchloric acid (HCIO4), 10cm3concentrated nitric acid
(HNO3) and 1.0 cm3 concentrated sulphuric acid (H2SO4), the mixture was swirled gently and slowly at
moderate heat on the digester, under a fume hood. The heating continuous until dense white fumes appeared
which was then digested for 15 min, set aside to cool and diluted with distilled water. The mixture was filtered
through the Whatman filter paper into a 100cm3 volumetric flask, diluted to mark (Sahrawat et,al,2002;Inuwa
et,al,2007,DARA,1993). The blank and the samples were digested in the same way. The concentration of the
metals present in each soil was obtained from the calibration plot made with various concentrations of the
standard.

3.0 Result and Discussion

3.1 Result

Table 1.0: pH of Soil samples
Source Soil pH in H20 Soil pH 0.01 CaCI2
Soil A 6.92+ 0.2 5.87+0.4
Soil B 6.62 +0.1 5.82+02
Soil C 6.79+0.5 5.55+0.3
Soil D 6.84+0.5 5.49 £0.6
Soil E 6.78+0.2 597+04
Soil F 6.73+0.5 6.04 +0.2
Soil G 6.96+ 0.3 5.71£0.2

Source: Current Research

Table 2.0: Means and standard deviation of concentration of heavy meal in Rimi Local Government in Katsina
State.

S/N Sample | Pb (mg/g) Cr (mg/g) Fe(mg/g) Zn (mg/g) K (mg/g) Mg (mg/g) Na (mg/g)

1 A 3.15+ 148 1.56 £221 | 950+£1.34 | 5754122 | 187.50£0.00 | 25.10 £ 0.00 1285.70 = 0.00
2 B 6.25 + 0.00 3.124£0.02 | 14.30+£0.00 | 1.30+0.00 | 218.75 £4.19 | 37.50 £0.00 1303.50 £ 75.66
3 C 8.30 £ 0.00 1.56 £2.21 11.60+ 1.27 | 260 £0.00 | 71.88 +5.13 68.75 + 8.84 1392.80 £ 50.63
4 D 2.1040.00 3.13+4.42 9.80+1.27 4.60 £ 0.00 | 106.25+1.49 56.25+ 8.84 1142.85 £ 0.07

5 E 5.23+1.48 1.564+2.21 890+ 0.00 | 6.60+0.00 | 71.884+5.30 25.10% 0.00 1446.45+25.24

Mean Conc. 5.01+0.59 2.1942.21 10.824+0.78 | 4.17+0.24 131.2543.22 42.5443.38 1314.26+30.32

3.2 Discussion

The pH of the soil is an important parameter that influences mineral mobility. The soil pH of the sampling sites
varied on the average from 6.5 to 7.12 in water indicating only a slightly acidic to neutral (table 1), the pH in
CaCl2 is within the range of 5.49 to 6.39 indicating moderately acidic soil. In general the acidic nature of the soil
is attributed to the agricultural activities such as, application of fertilizers, insecticides, bush burning and
harmattan dust. According to Brady and Weil (1999) the neutral to alkaline soil pH observed in semi-arid soil
such as that of Rimi L.G Katsina state was due to low rain fall and alkaline compounds are not leached away,
thus making the soil of the area too alkaline.

The experimental data shows that, Pb concentration (Mg/g) (table 2) in soils range from 2.10 — 8.30 with an
average of 5.01. The values are lower than the permissible limits (table 3). Cr conentration (Mg/g) in soils
shows a range of 1.56 — 3.13, with a mean concentration of 2.19. the concentration (Mg/g) of Fe is within the
range of 8.90 — 14.30 and a mean concentration of 10.82. while Zn has a range concentration (Mg/g) of 1.30 —
6.60, with average mean of 4.17. The concentration of Mg (Mg/g) range between 25.10 — 68.75 with an average
concentration of 42.54. for Na the concentration range between 1142.85 — 1446.45 with an average of 1314.26.
From the result we can see that, the metals were in the following order of abundance Na > K > Mg > Fe > Pb >
Zn>Cr.
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The distribution pattern for chromium, iron, zinc, potassium, magnesium and sodium in agricultural soil
understudy is clearly showing the unsuitability of these soils for agricultural purposes since most of the
concentrations of the trace metals understudy were above the permissible limit of trace metals in agricultural
land as recommended by various agencies in the world, the permissible limits was presented in table 3.0.

4.0 Conclusion

The levels of these trace metals in the Rimi local government were generally below the permissible level of
normal agricultural land particularly, Cr, Fe, K, Mg, Na, Pb and Zn. The significant concentration of these
metals in the agricultural lands is not favourable to the crop yield and it may arise from the activities of heavy
machines and applications of fertilizers as well as other agricultural chemicals that contain such metals.

Table 3.0: ECDG (2004), WHO (2008), Kabata Pendias (1995), SEPA (2000), DPR (1991) Permissible limits

Trace Metals ECDG WHO KABATA PENDIAS SEPA DPR
Pb 40-100 70 100 350 85-530
Cr 30-100 NA 100 250 100-380
Zn NA 200 300 300 140-720
Fe Na 1.0 NA NA NA
K NA 12 NA NA NA
Mg NA 150 NA NA NA
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