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ARTICLE INFO                                         ABSTRACT 
 

 
 

Soil degradation from various inorganic and organic contaminants, is not only an ecological risk, but 
simultaneously it is also a Socio-economic issue, such soils become poor in physicochemical 
properties, susceptible to erosion, loss of productivity, sustainability and diminished food chain 
quality. Soil samples were collected from different areas near Kaliasote dam of Bhopal city (M.P.) at 
0-25cm depth for analysis. These sites were selected in each area for collection of soil samples from 
ten different locations. Analysis were carried out for selected parameters i.e. pH, electric conductance, 
organic carbon, total nitrogen, CaO, Mn, Zn and Mo etc. Results indicate the variation in parameters 
during the year 2006-2007.  The study concluded that the continuous application of effluent appears to 
deteriorate soil quality in the area. 
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INTRODUCTION 
 

Soil is one of the vital resources on living planet Earth. It is 
heterogeneous in nature. The use of effluents for irrigating 
agricultural land is worldwide practice. It is especially common 
in developing countries, where water treatment cost cannot yet 
be afforded. Irrigation with sewage effluents provides with 
water, nitrogen (N) and phosphorus (P) as well as organic 
matter to the soil. All these have beneficial effects on soil biota, 
at the same time it provides a convenient mean of sewage 
disposal through land treatment, preventing potential health and 
environmental hazards, caused by the uncontrolled flow of 
waste water. Wastewater is a valuable source of plant nutrients 
and organic matter needed for maintaining fertility and 
productivity levels of the soil1. With respect to both the 
quantity and composition, the textile processing wastewater is 
recorded as the most polluted sources among all industrial 
sectors2. Many scientists have documented adverse effects of 
different industrial effluents on the growth of plants dye waste 
water has also been found toxic to several crop plants. The 
present investigation was aimed to know the effect of dye 
industrial effluent on soil quality. 
 

Why Test Soil? 
 

Soil testing may be carried out for various purposes. Its main 
uses include: 
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 Assessment of land capability for various forms of 

agriculture, 
 Identifying and quantifying soil constraints (e.g. 

salinity), 
 Monitoring of soil fertility levels. 
 Providing guidelines as to the type and amount of 

fertiliser to be applied for optimum plant   growth on the 
particular site and 

 As a diagnostic tool to help identify reasons for poor 
plant performance. 

 
Basic Requirements 
 

There are three basic steps that must be followed if meaningful 
results are to be obtained from soil testing. These are: 
 

 To take a representative sample of soil for analysis, 
 To analyze the soil using the accepted procedures that 

have been calibrated against fertilizer experiments in 
that particular region and 

 To interpret the results using criteria derived from those 
calibration experiments. 

 

Soil analysis provides information which can be used to 
improve soil fertility through management. The extent to which 
soil fertility can be improved depends on the inherent properties 
of the site – soil texture, mineralogy, slope and climate. Soil 
structure is also key to plant performance as it affects the ability 
of plant roots to access available nutrients.  
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Soil analysis is important in organic farming for nutrient 
management planning (e.g. rotational plans, making best use of 
manures, fertilizer application), to prevent long term nutritional 
and health problems (crop and livestock), prevention of 
pollution and for derogations for use of restricted inputs. A one-
off soil analysis simply provides a snapshot of nutrient 
availability at a particular time. Soil analysis should be repeated 
at regular intervals to identify trends in nutrient availability and 
adjust nutrient management accordingly. The soil analysis itself 
is only the first step. Specialist interpretation and 
recommendations are equally important. Soil analysis should be 
interpreted in rotational context. Large quantities of nutrients 
can be exported when selling a single crop, e.g. potash in 
potatoes. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Interpretation should take account of the local conditions and 
crop; it may not be cost effective to set the same targets for 
lowland as for upland sites. Use annual soil analysis from one 
or two representative fields alongside nutrient budgets to track 
soil fertility changes over time. 
 

MATERIALS AND METHODS 
 
The objectives of the present study is to analyze the 
physicochemical properties of soil which can help in 
identification of environmental impacts. Soil samples were 
collected from theselected land and untreated chemical effluent 
is used for irrigation purpose. Three replicates of each sample 
from ten different locations were collected from 0-25cm depth. 

During Pre Monsoon 
 

S.No. Parameter Unit Sampling Stations 
   1 2 3 4 5 6 7 8 9 10 
1 pH - 5.5 5.3 5.7 5.8 5.6 5.2 5.8 5.9 5.8 5.2 
2 Ele.cond. % 0.10 0.10 0.09 0.08 0.09 0.07 0.08 0.09 0.09 0.08 
3 Water holding capacity % 36 32 39 40 37 29 25 22 39 34 
4 Fe2O3 % 5.63 5.10 4.93 3.90 5.39 6.31 5.21 6.41 5.93 5.89 
5 P2O5 % 0.16 0.17 0.18 0.19 0.16 0.20 0.19 0.14 0.15 0.19 
6 CaO % 1.18 1.23 1.39 1.21 1.43 1.29 1.31 1.43 1.51 1.32 
7 Organic carbon % 0.80 0.73 0.75 0.67 0.74 0.72 0.70 0.69 0.65 0.71 
8 Total Nitrogen % 0.039 0.037 0.036 0.030 0.037 0.031 0.026 0.029 0.026 0.020 
9 Manganese Mg/l 1.09 1.03 0.93 0.98 1.39 1.52 0.97 1.31 1.18 1.05 
10 Zinc Mg/l 5.5 5.9 6.5 6.9 5.3 5.1 4.9 5.9 5.8 4.2 
11 Molybdenum Mg/l 4.5 4.9 5.2 4.3 3.9 4.9 5.3 6.5 4.8 3.9 
12 Boron Mg/l 0.26 0.25 0.21 0.19 0.25 0.29 0.21 0.17 0.18 0.19 
13 Cadmium Mg/l 0.48 0.40 0.31 0.59 0.61 0.39 0.34 0.43 0.49 0.48 
14 Lead Mg/l 0.29 0.26 0.19 0.23 0.35 0.32 0.39 0.36 0.31 0.27 

 
During  Monsoon 

 

S.No. Parameter Unit Sampling Stations 
   1 2 3 4 5 6 7 8 9 10 
1 pH - 5.8 6.1 6.4 6.5 6.3 5.8 6.5 6.6 6.5 5.8 
2 Ele.cond. % 0.10 0.11 0.10 0.09 0.10 0.08 0.09 0.10 0.10 0.09 
3 Water holding capacity % 28 36 44 46 30 21 28 25 44 38 
4 Fe2O3 % 6.31 5.71 5.52 4.37 6.04 7.07 5.84 7.18 6.64 6.60 
5 P2O5 % 0.21 0.19 0.20 0.21 0.18 0.26 0.21 0.16 0.17 0.21 
6 CaO % 1.32 1.38 1.56 1.36 1.60 1.44 1.47 1.60 1.69 1.48 
7 Organic carbon % 0.34 0.32 0.28 0.30 0.27 0.26 0.22 0.30 0.39 0.44 
8 Total Nitrogen % 0.044 0.041 0.040 0.034 0.041 0.035 0.029 0.032 0.029 0.022 
9 Manganese Mg/l 1.22 1.15 1.04 1.10 1.56 1.70 1.09 1.47 1.32 1.18 
10 Zinc Mg/l 6.2 6.6 7.3 7.7 5.9 5.7 5.5 6.6 6.5 4.7 
11 Molybdenum Mg/l 5.0 5.5 5.8 4.8 4.4 5.5 5.9 7.3 5.4 4.4 
12 Boron Mg/l 0.29 0.28 0.24 0.21 0.28 0.32 0.24 0.19 0.20 0.21 
13 Cadmium Mg/l 0.54 0.45 0.35 0.66 0.68 0.44 0.38 0.48 0.55 0.54 
14 Lead Mg/l 0.32 0.29 0.21 0.26 0.39 0.36 0.44 0.40 0.35 0.30 

 
Post Monsoon 

 

S.No. Parameter Unit Sampling Stations 
   1 2 3 4 5 6 7 8 9 10 
1 pH - 6.4 6.9 6.2 6.3 6.1 5.7 6.3 6.4 6.3 5.7 
2 Ele.cond. % 0.10 0.11 0.10 0.09 0.10 0.08 0.09 0.10 0.10 0.09 
3 Water holding capacity % 27 35 43 45 29 21 27 24 43 37 
4 Fe2O3 % 6.14 5.56 5.37 4.25 5.88 6.88 5.68 6.99 6.46 6.42 
5 P2O5 % 0.21 0.19 0.20 0.21 0.17 0.25 0.21 0.15 0.16 0.21 
6 CaO % 1.29 1.34 1.52 1.32 1.56 1.41 1.43 1.56 1.65 1.44 
7 Organic carbon % 0.33 0.32 0.27 0.29 0.26 0.25 0.22 0.29 0.38 0.43 
8 Total Nitrogen % 0.043 0.040 0.039 0.033 0.040 0.034 0.028 0.032 0.028 0.022 
9 Manganese Mg/l 1.19 1.12 1.01 1.07 1.52 1.66 1.06 1.43 1.29 1.14 
10 Zinc Mg/l 6.0 6.4 7.1 7.5 5.8 5.6 5.3 6.4 6.3 4.6 
11 Molybdenum Mg/l 4.9 5.3 5.7 4.7 4.3 5.3 5.8 7.1 5.2 4.3 
12 Boron Mg/l 0.28 0.27 0.23 0.21 0.27 0.32 0.23 0.19 0.20 0.21 
13 Cadmium Mg/l 0.52 0.44 0.34 0.64 0.66 0.43 0.37 0.47 0.53 0.52 
14 Lead Mg/l 0.32 0.28 0.21 0.25 0.38 0.35 0.43 0.39 0.34 0.29 
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Composite sample for each replicate were prepared, air-dried, 
gently crushed with a wooden roller and passed through 2mm 
sieve. Sieved soil samples (<2 mm) were stored in plastic bags 
for further analysis. The collected effluent samples have been 
analyzed to determine its physicochemical parameters. The soil 
samples were collected during the 2006-2007. Temperature and 
pH were recorded on the field. The soil samples have been 
analyzed for pH, electrical conductivity (EC); water holding 
capacity (WHC); percent organic carbon (OC); and various 
other parameters. Physicochemical parameters of soil samples 
were analyzed by standard protocol3-4. 
 

RESULTS AND DISCUSSION 
 
The tables below show the variation in the physico chemical 
parameters of the soils during 2006-07.  
 

REFERENCES 
 
Chang, W., Tran, H., Park, D., Zhang R. and Ahn, D. 2009. 

Ammonium nitrogen removal characteristics of zeolite 
media in a Biological Aerated Filter (BAF) for the treatment 
of textile wastewater, Journal of Industrial and Engineering 
Chemistry, 15, 524-528. 

Rusan, M., Hinnawi, S. and Rousan, L. 2007.  Long term effect 
wastewater irrigation of forage crops on soil and plant 
quality parameters, Desalination, 215, 143-152. 

APHA, 1998. Standard Methods for the Examination of Water 
and Wastewater, American Public Health Association, 20th 
edn. DC, New York. 

Adoni, A. D. 1985. Work book of Limnology, Pratibha 
publication Sagar, M. P. India 1-213. 

Joshi, N. and Kumar, A. 2011. Physicochemical analysis of soil 
and industrial effluent of Sanganer region of Jaipur, 
Rajasthan. Research Journal of Agricultural Science, 2(2) 
354-356. 

Rana, L., Dhankhar R. and Chhikara S. 2010. Soil 
characteristics affected by long term application of sewage 
wastewater, Int. J. Environ. Res., 4(3), 513-518. 

Akpoveta O.V., Osakwe S.A., Okoh B.E. and Otuya B.O. 2010. 
Physiochemical characteristics and levels of some heavy 
metals in soils around metal scrap dumps in some parts of 
delta state, Nigeria, J. Appl. Sci. Environ. Mangae. 14(4), 
57-60. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Rai, S., Chopra, A.K., Pathak, C., Sharma, K.D., Sharma, R. 
and Gupta M.P. 2011. Comparative study of some 
physicochemical parameters of soil irrigated with sewage 
water and canal water of Dehradun city, India, Archives of 
Applied Science Research. 3(2), 318 -325. 

Ishaya, K.S., Maracus Danjuna, N., Kukwi and Issac, J. 2011. 
The influence of waste water on soil chemical properties on 
irrigated fields in Kaduna South Township, North Central 
Nigeria. Journal of Sustainable Development in Africa. 
13(6), 91-101. 

Khai, N.M., Tuan, P.T., Vinh, C.N. and Oborn, I. 2008. Effects 
of using wastewater as nutrient sources on soil chemical 
properties in periurban agricultural systems, VNU Journal 
of Science, Earth Science, 24, 87 -95. 

Soffe, R.E. In. The Agricultural Notebook, 19th Edition. Black 
well Science, Oxford, (1995). 

Mojiri, A. 2011. Effects of Municipal waste water on physical 
and chemical properties of saline soil, J. Boil. Environ. Sci., 
5(14), 71-76. 

Ross, D.J., Tate, K.R., Cairns, A. and Pansier, E. 1982. Effects 
of slaughterhouse effluent and water on biochemical 
properties of two seasonally dry soils under pasture, New 
Zealand Journal of Science, 28, 72 -92. 

Baddesha H.S., Chabbra R. and Ghumam B.S. 1997. Change in 
Soil Chemical Properties and Plant Nutrient Content under 
Eucalyptus Irrigated with Sewage Water, Journal of the 
Indian Society of Soil Science, 45(2), 358–362. 

Swaminathan K. and Vaidheeswaran P. 1991. Effect of dyeing 
factory effluent on seed germination and seedling 
development of groundnut (Arachis hypogea). Journal of 
Environmental Biology, 12(3), 253-258. 

Reddy G.R. and Rao K.J. 2003. Impact of Sewage irrigation on 
macronutrient status of soil, In: Agricultural Abstract. 

Joshi Nidhi and Kumar Ashwini, 2011. Physico-chemical 
Analysis of Soil and Industrial Effluents of Sanganer 
Region of Jaipur Rajasthan, Research J of Agricultural 
Sciences, 2(2), 354-356. 

Joshi V.J. and Santani D.D. 2012. Physicochemical 
Characterization and Heavy Metal Concentration in Effluent 
of Textile Industry, Universal J of Environmental Research 
and Technology, 2(2), 93-96. 

 
 

 
 
 
 
 
 
 

******* 

 2117                      International Journal of Information Research and Review Vol. 03, Issue, 04, pp. 2115-2117, April, 2016 


