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ABSTRACT

Pollution of natural environment due to release of heavy metals from various sources is a
widespread problem throughout the world. This study explains the effect of heavy metal
contaminants in Roadside soil of Morena district. Twelve air dried surface soil samples were
collected from 50cm — 1m (point A) and twelve from 30m (point B) away from the roadside
along a road with a distance of 50 km. Heavy metals were found in both points with highest
concentration at 50cm — 1m (point A). Roadside soil is a definite indicator of vehicular
pollution from where the high degree of contamination, is expected. The presence of heavy
metals like Cu, Cr, Fe, Pb, Zn and Mn in the roadside soil was also considerable.
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1. INTRODUCTION

Owing to the increasing traffic volume pressures in urban areas, the environments that are closer
to the highways are subjecting to pollution from traffic emissions. Many studies have proved
beyond doubt that the urban roadside environments are polluted by heavy metals [1-3]. Public
motor roads affects natural environment to a large extent because automobile act as line sources
of heavy metal pollutants [4]. The waste products from vehicles that ply highways contain some
heavy metals inform of smokes. Emissions from exhaust pipes of automobile engine and contacts
between different metallic objects in machines contain such heavy metals as lead (Pb), Zinc(Zn),
Iron(Fe), Copper (Cu) and Cadnium (Cd) and are major sources of pollution among soils [5].
Food chain contamination is one of the important pathways for the entry of these toxic pollutants
into the human body [6]. The contaminants from automobile either accumulates on the soil
surface or are moved down to deeper layers and eventually may change the soil physicochemical
properties directly or indirectly. There have been several reports on roadside soils pollution [7-
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11] by heavy metals close to some major cities. Heavy metals in the soil can also generate
airborne particles and dust which may affect the quality of air. Inhalation of substantial quantities
of heavy metal particles over period of time may add to human body and constitute health risk.

2. MATERIALS AND METHODS

Morena is located at 26.5°N 78.0°E. It has an average elevation of 177 metres (580 feet).
Geographically Morena is an interesting place as Madhya Pradesh touches two neighbouring
states i.e. Rajasthan and Uttar Pradesh here. Morena touches Dholpur (Rajasthan) in North-West
and Pinahat (Agra, Uttar Pradesh) in North-East peripheries and is therefore, a semiarid area
(Figure 1). This study was conducted with air dried 2mm-sieved surface soil samples (0-20cm)
collected from roadside Morena district. The collected soil samples will be oven dried, grounded
in a paste and morter and will be passed through a 1mm sieve. They will be analysed for the
number of physical and chemical parameters as per standard procedure [12-13].

The heavy metals (Cu, Cr, Fe, Pb, Zn and Mn) content of the soil samples were extracted using
the wet-acid digestion method. Digestion of soil sample for heavy metals was carried out with a
mixture of Conc. HCLO,4 and HNOg at a ratio of 2:1 and heavy metals were extracted using 0.5m
HCL [14]. The heavy metals concentrations in the supernatant were determined using Atomic
Absorption spectrophotometer meter Alpha 4 model.

3. RESULTS AND DISCUSSION

Heavy metals (Cu, Cr, Fe, Pb, Zn and Mn) content at 50cm — 1m (point A) and 30m (point B)
from the roadside are shown in Tables 1 and 2, respectively. The tables show higher mean values
of heavy metals in Table 1 (50cm — 1m) compared to Table 2 (30m). Mean values of Cu, Cr, Fe,
Pb, Zn and Mn were 19.03, 34.36, 15.61, 34.425, 5.72 and 32.53 mgkg™ respectively at point A
(50cm -1m) while 12.9(Cu), 24.6(Cr), 10.5(Fe), 30.3(Pb), 2.27(Zn) and 22.3(Mn) mgkg™ where
obtained at point B (30m). However, observed values of Pb at B2 and B11 values were higher
than those at points A2 and A11 respectively. Generally, results showed that as distance from the
roadside increase heavy metal content of the soil decrease.

The concern over heavy metal pollution of soils is based on many reasons. First as a result of
human activity heavy metals may accumulate in the soil environment to a point where their
levels are toxic to plants. Second their off-site movement either to surface water or to ground
water has the potential for contamination of drinking water resources. Thirdly heavy metal might
accumulate in the food-chain and affect the health of people who eat food grown on metal
contaminated soils.

The higher level of heavy metals observed at 50cm — 1m away from the roadside could be
attributed in part to heavy metal emission from vehicle exhaust in particulate form which are
forced to settle under gravity closer to the road edge or due to non-point contamination sources
most commonly vehicle exhaust and wear of vehicle parts. Studies showed that decreasing heavy
metal concentration with increasing distance from the road [15]. The uptake of these heavy
metals by plants results in bioaccumulation of these elements which according to [16] and [17]
cause a serious risk to human health when plant — based food stuff are consumed.
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Figure 1: Map showing study area Morena district

Table 1: Heavy metal concentration on point A (50cm- 1m) away from the roadside (mgkg™)

Sampling points | Cu Cr Fe Pb Zn | Mn
1 6.5 40.2 | 22.2 | 453 7.12 | 41.12
2 171 | 316 | 186 |36.4 6.15 | 38.2
246 |29.3 |20.2 |38.6 4.26 | 27.65
4 22,7 |374 |153 |28.2 5.25 | 28.8
5 204 | 428 |10.6 |334 5.16 | 55.16
6 16.8 | 38.8 | 184 | 228 5.21 | 42.62
7 129 283 |148 254 | 4.24 3252
8 26.8 |27.2 |95 39.6 6.28 | 17.46
9 215 332 115 |311 7.23 | 31.84
10 16.6 | 415 | 153 |48.2 5.18 | 25.16
11 19.2 273 | 12,6 | 40.6 6.24 | 30.42
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12 233 | 348 184 | 235 6.32 | 19.42

Mean 19.03 | 34.36 | 15.61 | 34.425 | 5.72 | 32.53

Table 2: Heavy metal concentration on point B (30m) away from the roadside (mgkg™)

Sampling points | Cu |Cr |Fe |Pb |[Zn | Mn

1 32 |304|16.4 246 4.15 30.21
2 104 | 21.6 | 12.2 | 453 | 1.18 | 28.2

3 156 | 194 | 17.6 | 27.6 | 0.97 | 17.35
4 16.7 | 31.7 |95 |24.81.26 | 228

5 18.6 | 283 46 | 20.2 2.45| 35.26
6 147127581 |123 1323232
7 85 118.6 |11.8 225 0.68 | 22.12
8 11.3120.8 3.6 |3243.48 | 10.26
9 5.6 1153|194 283 421 2128
10 10.6 | 34.7 | 11.7 | 31.7 | 1.25 | 15.14
11 19.2 168 7.4 |53.8 3.68 | 20.16
12 20.530.2 | 146 | 40.5 | 2.68 | 12.52
Mean 129246 105 | 30.3 | 2.27 | 22.3

4. CONCLUSION

The risk posed by heavy metals to food safety and the environment is of great concern to
governments and society in many countries. The cumulative contamination effect of long-term
exposure to traffic activities cannot be neglected, more importantly the roadside farmland soil,
which is associated with the food chain and public health. The most probable source of these
contaminants is the vehicular traffic run on this way. The results indicated that the heavy metals
concentrations of Cu, Cr, Fe, Pb, Zn and Mn in roadside soil matrix increased at first and then
decreased with the distance increases away from the roadside. The study showed elevated heavy
metal concentration at 50cm-1m from the roadside.
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Results from the study showed that agricultural soil nearer roadside contains higher levels of
heavy metals and constitute health risk to human and animal health when plants — based food
stuff grown along the area consumed.
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