
INTRODUCTION

Soil is an organized mixture of organic
matter, living organisms, air and water. Various types
of soils are found in town and cities1. Diffuse soil
contamination has often been neglected in scientific
literature, as most studies focus on contaminants
from point-sources (either of industrial or agricultural
origin). However, soil pollution from diffuse sources
is recognized as one of the major soil threats.
Deliberate disposal and spills from point sources
have caused extremely high levels of pollutants in
the soil at industrial sites , waste dumps so these
have attracted more attention2.Agricultural soils are
also widely studied due to their direct economic
impact3,4,5.

The urban soils are also important
recipients of pollutants from a number of non point
sources like road traffic, small scale industry, gas
works, fires, house hold use of coal1,6,7 etc. The
waste materials most frequently found in urban soils
are associated with cycles of development,
demolitions and redevelopment1.It also receives
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ABSTRACT

Surface soil are the weathered end products of various soil forming factors, which involve
action of climate and living organisms on a specific soil parent material. Urban soils pollution and its
effect or the characterization of an urban soil is yet to receive its due attention. The diffuse contamination
has been revealed to be an important source for modification of the soil of the area.Contaminants
reaching the soil disturbs its structure and modify its physico- chemical properties. They also affect the
biological properties of the soil by modifying the microbial community and probably making a new or
modified habitat.
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organic wastes from stray animals and human
population in habiting the area. Automobiles
contr ibute 60 -70 % of pollution in urban
environment8.These produce volatile organic
compounds , suspended particulate matter, oxides
of sulphur ,carbon and nitrogen which have adverse
effect on surrounding ecosystems9.

The present work was planned to study
some of the physico-chemical and biological
characteristics of soil laying on the edge of the road
and from heavily populated area of Bairagarh a sub
urban township of Bhopal, as there is an acute lack
of baseline data on the physiochemical
characteristics of a truly urban soil. Similarly we have
enough data on the effect of automobile exhaust
on road side plants (10, 11 &9) but its effect on soil
microbes needs more attention.

MATERIAL AND METHODS

The soil samples (100-500g) were
collected during field trip in Bairagarh in sterile Petri
dishes and polythene bags to avoid external
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contamination, one (I) of the site was from a thickly
populated residential area (TPRA) and other (II) was
a traffic square near bus stand (TSNBS). The
samples were collected from 6 inches from the soil
surface, in order to avoid the contamination. The
soils samples were air dried and grinded to pass
through 2mm sieve. After drying and passing
through the sieve the soil samples were analyzed
for pH, Bulk density, Specific gravity, Nitrogen,
Phosphorous, Potassium and Carbon - Nitrogen
Ratio using standard analytical techniques12-14.

For the total bacterial count sterile NAM
plates were inoculated with fresh soil samples of
10 -8 dilution in triplicate with spread plate method15

The plates were then incubated at 28°C±1°C for
48 hours for the growth of bacteria. Identification of
pathogenic Bacteria was done using Hi Chrome UTI
Agar Media and was tested using biochemical
tests16.

RESULTS AND DISCUSSION

The soil adjacent to road side with heavy
vehicular traffic was heavier, denser (Table 1) and
slightly more acidic than the soil sampled form the
densely populated area. Out of the major nutrients
present in soils i.e. NPK, the percentage of P and K
were the same but nitrogen is significantly less in
soil from densely populated site. The total nitrogen
concentration of the soil from the site (I) is higher

(Table 1) it could have been contributed by the
mixture of automobile exhaust gasses it receives
as the gaseous auto exhausts in the urban
environment undergoes photochemical oxidation
and forms variety of secondary compounds17,18.

The acidic nature of the soil exposed to
heavy vehicular traffic corresponds to the fact that
automobile exhausts increase the acidity of the
surfaces like leaves10, buildings etc exposed to it.

The soil from densely populated area could
be impregnated with construction wastes due to
extensive construction which occurs in urban
areas12,6, which may explain its relatively high C- N
ratio and low nitrogen content. The total bacterial
count of this soil is also low as compared to the
road side soil. More over microbial diversity may
not correspond to the fertility status of the soil³. As
soil exposed to different environmental conditions
or exposed to different pollutants harbor different
group of microbial community6,2, with different
growth characteristics as can be seen in plates I &
II. Candida albucans Klebseilla pneumoniae are
specifically present in the mucus membranes and
its presence shows that the soil from site II is
contaminated with human sputum. Presence of
Staphylococcus aureus  Enterococcus fecalis
Klebseilla pneumoniae in both the samples (Table-
II), indicate that they are contaminated with human
& animal wastes and sputum.

Table 2: Pathogenic bacterial species isolated from the urban soils

S.No Species Isolated TPRA TSNBS

1 Staphylococcus aureus ++++ -
2 Candida albucans - ++++
3 Klebseilla pneumoniae + +++
4 Enterococcus fecalis +++ -

Table 1: Physico-chemical and microbiological characteristics of the soil sample

S. Site pH Specific Bulk N P K C:N Total bacterial
No gravity Density % % % count / ml

I TPRA 7.46 1.39 1.352 0.05 0.1 0.08 18 2.5 × 10 8

II TSNBS 7.43 1.5 1.5 0.21 0.1 0.08 13.62 11 × 10 8
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The natural type of soil present in this part
of central India is the medium light black soil also
known as brown soil20,21.But urban development
severely changes the soil¹. Since the sites are with
in a narrow radius, it is expected that the soil must
have been derived from same bed rock and are
exposed to same basic climatic conditions .So what
ever differences we got under different parameters
must be due to human intervention only. From the
results we can safely conclude that the
anthropogenic activities play an important role in
modifying the physical and biological attributes of
the top soil and over the long period of time. The

above preliminary study gives an insight to some
of the characteristics of an urban soil but more study
is required for the complete characterization of this
man made micro habitat.
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