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Abstract — Industrial effluents released to river and canal causes
the problem of environmental pollution with their toxic metals and
further influences soil health of surrounding areas. Therefore, the
experiment was undertaken to evaluate the effect of industrial
effluent on soil chemical properties collected from various sites of
Bhandara industrial area. Five surface soil samples (Soil irrigated
with effluent water (2 samples), effluent water after confluence,
contaminated river water and well water) at a depth of 0-15 cm
were collected from the irrigated soils and characterized during the
year of 2015-16. The study revealed that, fertility status of soil was
influenced with effluent water irrigated soils. It was observed that,
soil physio-chemical properties varied from place to place and
ranged from 8.02 - 8.06, 0.58 - 1.26 dSm-1 and 4.98 - 8.16 g kg-1
pH, EC and organic carbon respectively. Primary nutrients also
found that is available NPK in effluent water irrigated soil were
range from (231.12 - 304.12, 8.62 - 20.10, and 298.87-325.20
kgha-1 respectively. Major sources of micronutrients (Fe, Mn, Zn,
Cu) and heavy metals (Pb, Cd, Ni and Cr) in effluent irrigated soil
ranged between (9.10-18.04, 6.12-12.94, 2.08-4.35, 2.01-3.52 mg
kg-1) micronutrients and heavy metals (2.16-2.58, 0.06-0.20, 1.181.50, 0.36-0.58 mgkg-1) respectively. The results indicated that the
effluent mixed waste water is good source of nutrients, which
could be better potential for irrigation. Blending of effluent water
and good quality water is feasible to adopt for crop production in
Bhandara Industrial surrounding areas. However it is necessary to
assess soil periodically to monitor the adverse effect of heavy
metals.

untreated wastewater and disposal increased contaminant
level in surface water and almost all rivers are polluted. The
untreated industrial effluent is the main source of pollution
of river water containing variable amount of heavy metals
lead to increase in concentration of metals in soil and
vegetable, which is grown using the polluted water [1].
Irrigation water scarcity negatively influences the crop
production and available industrial effluent water one of the
option for agricultural use. Effluent water contains variable
amount of metallic cations [2]. The effect of industrial
effluent irrigation on soils of Hyderabad (India) and
observed that the continuous use of effluent for irrigation
resulted in increased contents of silt and clay of the soil
resulting in higher CEC [3]. The essential nutrients were
high in these soils and are useful for availability to plant.
The accumulation of Diethylene triamine penta acetic acid
(DTPA) extractable and total micronutrients and heavy
metal was observed in effluent-irrigated plots. Similarly,
their content with increased depth was less due to low
mobility of these metals. The continuous irrigation with raw
effluent over the years led to accumulation of soluble salts
and the heavy metals in soils. Eventhough bacteria and
viruses are high in effluent water, their limited use in
cultivation will enhances the soil fertility.
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Bhandara city and around area is growing faster with
population and industries. It is fondly called as “District of
Brass city’’ owing to the presence of large brass products
industry. Bhandara is also famous for the Ordnance factory.
Many thousand hectors of agricultural land are being
irrigated with untreated sewage water and effluents. The
limited research work on effect of industrial effluent water
on soil properties and heavy metals accumulation in soils of
industrial area around Bhandara district were conducted. In
this view, it is necessary to study the impact of heavy metal
accumulation on soil of industrial area.

INTRODUCTION
Soil and water pollution is a great challenge of today’s
civilization. Usually river, canal, well and bore well water
used irrigation purpose. Now a days, industry in rural and
urban residential areas are increased and plenty of potable
water used for processing and manufacturing of materials.
Industry waste water i.e., effluent water discharged into
local environment which leads to pollution. Improper use of
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The present study of industrial effluent water irrigation on
soil properties of Bhandara District of Maharashtra State
was undertaken during the year of 2015-16 to evaluate the
effect of industrial effluent on soil chemical properties from
various sites of Bhandara industrial area. It covers the part
of Warthi industrial area (Sunflag Iron & Steel Co. Ltd),
which is one of the largest industrial area. Our study area
lies in between latitude 21021’14’’ and longitude 79038’45’’
on survey of India toposheet No. 55L/13. Bhandara district
also famous for ordinance factory, It spans a total area of
175.63 hectares. The villages selected for sampling were
Warthi, Pandharabodi, Jamni and Sirsi. This industrial
effluent water abruptly used for irrigation during rabi
season.
Sampling locations were selected after every 1-2 km
approximately in order to study the overall impact. Five
surface soil samples Soil irrigated with effluent water (1 and
2), effluent water after confluence, contaminated river
water, and well water at a depth of 0-15 cm were collected
from the effluent water irrigated soils. About 1.0 kg
representative soil sample from each of the 15 cm layer was
collected and processed for characterization. Soil physicochemical property analyzed using standard protocol
mentioned as described [4].

0.20, 1.18 to 1.50, 0.36 to 0.58 mg kg-1 respectively (Table
2). The results showed that, the DTPA extractable
micronutrients and heavy metals were higher in effluent
irrigated soils as compared to well water irrigated soil. Our
results are corroborating with [10-12]. The sewage
irrigation for 20 years resulted into significant buildup of
DTPA- extractable Zn, Cu, Fe, Ni and Pb in sewage
irrigated soils over adjacent tube well water irrigated soils
[10]. Heavy metals persist in soils and can be adsorbed in
soil particles or leached into ground water. The level of the
metals in soil around the industrial area of Pali, Rajasthan,
India was found to be significantly higher than their normal
distribution in soil [11]. Toxic metal content (Pb, Ni and
Cd) of soil increased due to irrigation with cycle industrial
effluent as compared to tube well irrigated soils [12]. Rapid
industrialization and urbanization have created enormous
problems of environmental pollution in terms of generating
the variable quantity and quality of effluents. To safeguard
the environment, these effluents have either to be treated
prior to their disposal into water courses or may be used for
crop production if permissible from quality point of view.
However, irrigation with sewage and paper/pulp mills
effluent had enriched the soil mainly with respect to N, P, K
and enhanced crop yields considerably.
CONCLUSION

RESULTS AND DISCUSSION
The effluent water irrigated soils (Table 1) in the study area
are moderately alkaline in reaction with pH ranging from
8.02 to 8.06 and found to be lower in well irrigated soil
which is slightly alkaline in reaction. The EC values of
effluent irrigated and contaminated river water irrigated soil
ranged between 0.58 to 1.26 dSm-1 and found to be lower in
the well water irrigated soils. This can be attributed to
addition of solutes in soil by way of effluent irrigation.
Similar findings were also observed [5, 6].
It was observed that the organic carbon content of effluent
irrigated and contaminated river water irrigated soil were
higher (4.98 to 8.16 g kg-1) than that of well water irrigated
soils (2.82 g kg-1). These findings are in conformity with the
work of [7] who reported that distillery effluent irrigated
soil increase in organic carbon, it may be because of
presence of higher C amount in distillery effluent samples.
Few studies also reported that, the mean organic carbon
content (8.6 g kg-1) in treated sewage water irrigated soil as
compared to tube well irrigated soil [8].

This study explained the effect of industrial effluent water
irrigation on soil physic chemical properties and changes of
four villages of Bhandara district.
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Table 1. Fertility status of soil as influenced by industrial effluents
Source of
irrigation
water
a)

b)

pH

Available N
(kg ha-1)

Available P
(kg ha-1)

Available K
(kg ha-1)

CaCO3
(g kg-1)

Sample-1

8.06

1.26

8.16

304.12

20.10

325.20

4.62

Sample-2

8.04

1.20

8.12

289.14

16.65

320.22

3.87

6.52

248.16

12.50

314.52

3.52

0.58

4.98

231.12

8.62

289.87

3.32

0.63

2.82

184.90

6.81

232.12

2.42

Soil irrigated with water after confluence
8.02

1.18

Soil irrigated with contaminated river water
Sample-4

d)

OC
(g kg-1)

Soil irrigated with effluent

Sample-3
c)

EC
(dsm-1)

7.86

Soil irrigated with well water
Sample-5

7.56

Table 2. DTPA Extractable micronutrient & heavy metal status of soil as influenced by industrial effluents
Source of
irrigation
water

Fe

Mn

Zn

Cu

Pb

Cd

Ni

Cr

(mg kg-1)
a)

b)

Soil irrigated with effluent
Sample-1

18.04

12.94

4.35

3.52

2.58

0.20

1.50

0.58

Sample-2

16.21

9.65

4.20

2.32

2.42

0.12

1.32

0.47

3.16

2.12

2.38

0.08

1.22

0.41

6.12

2.08

2.01

2.16

0.06

1.18

0.36

3.20

1.10

1.08

1.20

0.02

0.70

0.22

Soil irrigated with water after confluence
Sample-3

c)

8.82

Soil irrigated with contaminated river water
Sample-4

d)

12.18

9.10

Soil irrigated with well water
Sample-5
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