
International Journal of Higher Education and Research (www.ijher.com)     Page 373 
 

INTERNATIONAL JOURNAL OF HIGHER 
EDUCATION AND RESEARCH 

IJHER, Vol., 8(2), 2018, 379-392. 
www.ijher.com 

IJHER  

(ISSN 2277 260X) 

CODEN:IJHER                                                                                  ORIGINAL ARTICLE 

STUDY OF SOIL QUALITY FOR ENVIRONMENTAL IMPACT 

ASSESSMENT IN THE SOLAPUR UNIVERSITY NEW CAMPUS: A 

MODEL STUDY  

 

Vinayak P. Dhulap* and Pratiksha B. Bohrapi 

Department of Environmental Science, School of Earth Sciences,  

Solapur University Solapur - 413255 (Maharashtra) 

*Correspondence Email: vpdhulap@gmail.com 

 

Abstract 

Soil is an essential part of the natural environment. Sustainable agriculture and afforestation are very 

much depends on soil quality. This study was conducted at the new campus of Solapur University to study 

of soil quality for environmental impact assessment through physico-chemical and biological parameters. 

The physico-chemical analysis is supportive in the assemblage of soil samples into excellent, good, poor, 

very poor and unfit. The physical, chemical and biological properties of a soil define soil quality which is 

fundamental for soil fertility. Total 22 soil samples (SS) were collected randomly at different land use or 

cover locations, which contain grassland, scrubland and plantation at a depth of 0ï20 cm, analyzed for 

soil fertility. Inverse Distance Weightage method (IDW) was employed for analyzing the spatial 

distribution of soil fertility through geospatial techniques for sustainable land use. The results reveal that 

pH slightly varies from 7.36 low at SS7 to7.83 high at SS5. This shows soil is slightly alkaline in nature. 

The EC of soil is non saline ranges from 0.1 low at SS1 to 0.93 high at SS22 in mS/cm. Water Holding 

Capacity (WHC) of soil ranges from 18.8% low at SS5 to 88.08 % high at SS11. The bulk density varies 

from 1.1 at SS8 to1.37 at SS19 in gm/cm3, Soil Organic Carbon (SOC) content showed that normal range 

from 0.44% at SS13 to 0.74% at SS5 and Soil Organic Matter (SOM) obtain from SOC is ranges from 

0.81% at SS13 to 1.27 %at SS5. The CaCO3 content observed high and ranging from 1% at SS14 to 29% 

at SS7. The phosphorus content varies from 2.58 at SS14 to 7.26 at SS1 in kg/ ha and K content varies 

from 56 at SS10 & SS20 to 702.24 at SS11 in kg/ha. In this investigation, the primary micronutrient 

phosphorous and potassium are observed poor in soil. Hence, the present investigation states that that the 

fertility of soil is poor. The negative correlation showed between Bulk Density (BD) and SOC and an 

additional correlation between BD and EC also showed the negative correlation found between SOM and 

Phosphorous. The outcome of the present research could be helpful for the development and future 

management to the university. 

KEYWORDS - Soil Quality, Inverse Distance Weightage Method, Sustainable agriculture, Sustainable 

land use. 

 

INTRODUCTION  

Soil is a natural body of mineral and organic material differentiated into horizons, which 

differ among themselves as well as from underlying materials in their morphology, physical 

make-up, chemical composition and biological characteristics. The nature of soil primarily 

depends upon its continued change under the effect of physical factors like the parent material, 

time, climate, organic activity in it etc. Soil is made up of such diverse materials like weathered 
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rock particles and organic material (humus).
 
The differences in soil characteristics associated 

with landscape position are usually attributed to differences in the runoff, erosion and deposition 

processes that affect soil genesis. The modern concept of soil quality is the ability to sustain 

plant and animal productivity, to increase water and air quality and to contribute plant and 

animal health. Although all physico-chemical properties are involved in soil functioning, bio 

chemical properties tend to react most rapidly to get change in the external environment. (Wagh 

et al.,2013). Similarly, soil pollution is caused by the addition of minerals to soils by man, 

through modern agricultural practices using agro-chemicals such as herbicides, fungicides and 

insecticides. Soil pollution also caused by the industrial waste, agricultural waste, urban waste, 

biological pathogens, and radioactive waste. The industrial pollution increases the toxicity levels 

of the soil (Asema et al., 2015). It is the need of time that we have to study the soil quality. The 

study area covered with almost grassland. Twenty two random samples were collected from 

study area and  physicochemical analysis of its different parameters like Soil texture Water 

holding capacity, Bulk density, pH, Electrical conductivity, CaCO3, Soil organic carbon, Soil 

organic matter, Phosphorous and potassium have been performed to know the status. Mapping of 

Soil fertility distribution using Inverse Distance Weightage method (IDW) were used. It is the 

one of the best interpolation method, due to its simplicity, robustness and used to derive 

estimates of the soil fertility properties from irregularly spaced samples (Desavathu, et al, 2017).  

Therefore, the objective of the study was to conduct geo-statistical analysis for spatial 

distribution and variability of observed values and predicted values through IDW interpolation 

techniques for estimating soil properties. 

 

 

MATERIALS AN D METHODS 

STUDY AREA 

Solapur is geographically located between 17Á 10ô to 18Á 32ô north latitude and 74Á 42ô to 

76Á 15ô east longitude. The district is situated on the south east border of Maharashtra State and 

lies entirely in the Bhima and Seena river basins. The district covers geographical area of 

14844.6 sq. kms. which is 4.82% of the total area of Maharashtra State. The average rainfall for 

the district is 545.4 mms. The soils of the district can be divided into three classes, viz., light 

soils locally known as Malran lands, medium black soils and black cotton soils. The present 

study area located between of 75Á 49ô to 75Á 50ô east longitude and 17Á 43ô to 17Á 42ô   north 
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latitude in North Solapur Tahsil, Solapur district, Maharashtra, India.  The total area of study is 

about 480 acre ( aprox. 2 sq. kms). 

Fig 1: Location map of study area  

 

SOIL SAMPLING   

                       The soil samples were collected in the month of January and February 2017. 

Firstly,  óóVò shaped cut of 20 cm depth at random locations was made, the same were 

geographically referenced using a hand held GPS in each sampling site and one inch of soil on 

either side of the pit was scraped and collected in polythene bags. Quartering technique was 

adopted to reduce the size of the sample of the required mass (Desavathu, et al, 2017). A total of 

22 soil samples were air-dried at room temperature and grinded to pass through 2 mm sieve for 

the physico-chemical analysis. The analysis of soil samples has been done by using standard 

methods.  

 

METHODLOGY  

1. Analysis of soil   

                     A total of 22 samples were air-dried and grinded to pass through 2 mm sieve for the 

analysis. The analysis of soil samples has been done by using standard methods, i.e. Soil texture 

(Sieve method), Water holding capacity, Bulk density,  pH of soil (1:2.5), electrical conductivity 
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(1:2.5), Soil organic content (Walkley and Black method), Soil organic matter, Calcium 

Carbonate(Titration method), available phosphorus (Olsenôs method),  and available  potassium 

(Ammonium acetate method).
 

2. Statistical analysis  

 The statistical estimation of soil parameter was analyzed. The principal 

components analysis was performed to investigate the correlation between Bulk density, EC, 

SOC, CaCO3,   Eigen values are the variances of the factors. Each factor tends to have either 

positive or negative loadings of a large or small amount for any particular variable. The 

interpretation of correlations between various soil parameters were estimated using MS Excel 

2007. It shows by using linear graph 

3. GIS analysis 

The estimated data were entered into ArcGIS software and interpolated using the IDW 

(Inverse Distance Weighted) technique, this is a technique used to interpolate.
 
 The IDW is one 

of the mostly applied and deterministic interpolation techniques in the field of soil science. IDW 

estimates were made based on nearby known locations. The weights assigned to the interpolating 

points are the inverse of its distance from the interpolation point. Consequently, the close points 

are made-up to have more weights than distant points and vice versa. The known sample points 

are implicit to be self-governing from each other (Bhunia, et al., 2016). 

 

RESULT AND DISCUSSION 

               Soil quality of the study area  are presented in Table No.2 which gives the basic 

information like sample number, texture, water holding capacity, Bulk density (BD), pH, 

electrical conductivity (EC), soil organic carbon (SOC), soil organic matter (SOM), calcium 

chloride (CaCO3), phosphorus (P) and potassium (K). Further the soil study analyzed geo-

statistically by using IDW interpolation method.   
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Table No. 1:  Results of various soil quality parameters 

Sr.

no 

Soil 

sample 

Texture 

 

WHC 

(%)  

 

B.D. 

 ( gm/ 

cm
3
) 

pH EC 

(mS/ 

Cm) 

SOC  

(%)  

SOM  

(%)  

 

CaCO3 

 (%)  

P 

(kg/

ha) 

K 

(kg/ha) 

1 SS1 silt soil 53.55 1.24 7.63 0.1 0.59 1.02 10 7.26 154.56 

2 SS2 silt soil 60.24 1.25 7.39 0.72 0.71 1.22 8.5 5.81 94.08 

3 SS3 silt soil 51.66 1.32 7.47 0.56 0.56 0.96 15.5 6.61 131.04 

4 SS4 silt soil 73.27 1.21 7.68 0.85 0.59 1.01 12 5 61.6 

5 SS5 silt soil 18.8 1.18 7.87 0.76 0.74 1.27 14.7 3.55 415.52 

6 SS6 silt soil 77.32 1.09 7.68 0.25 0.68 1.17 11 4.03 499.52 

7 SS7 silt soil 47.67 1.18 7.36 0.67 0.68 1.17 29 5.16 322.56 

8 SS8 silt soil 66.69 1.08 7.45 0.78 0.62 1.07 17.5 3.71 365.12 

9 SS9 silt soil 28.33 1.11 7.49 0.57 0.65 1.12 15 4.52 332.64 

10 SS10 silt soil 50.98 1.28 7.63 0.46 0.47 0.81 6 3.87 56 

11 SS11 silt soil 88.08 1.1 7.75 0.54 0.5 0.86 7 5.32 702.24 

12 SS12 silt soil 77.33 1.12 7.64 0.11 0.65 1.07 5.5 5.97 538.72 

13 SS13 silt soil 40.77 1.29 7.77 0.14 0.44 0.76 5 5.81 134.4 

14 SS14 silt soil 29.28 1.18 7.71 0.81 0.56 0.96 1 2.58 451.36 

15 SS15 silt soil 57.34 1.17 7.83 0.74 0.68 1.17 3.5 4.52 108.64 

16 SS16 silt soil 53.06 1.31 7.68 0.76 0.59 1.01 8.5 4.35 71.68 

17 SS17 silt soil 37.94 1.2 7.59 0.83 0.47 0.81 6 5.48 109.76 

18 SS18 silt soil 58.22 1.22 7.44 0.71 0.68 1.17 3 5.48 64.96 

19 SS19 clay soil 38.39 1.37 7.56 0.69 0.47 0.81 9.5 5.97 61.6 

20 SS20 silt soil 50.26 1.17 7.68 0.64 0.59 1.01 13 4.68 56 

21 SS21 silt soil 36.71 1.21 7.54 0.75 0.65 1.12 1.5 5.64 87.36 

22 SS22 silt soil 69.05 1.21 7.63 0.93 0.59 1.01 7.5 6.77 138.88 

 

 

 

 

 

 

 

 

 

 

IDW Interpolation of soil properties: WHC   

 Fig.2: Interpolation of Water Holding Capacity (WHC) of soil samples at study area         
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 Water holding capacity of soil is useful for selection of soil for irrigability 

classification. It also helps for comparing other properties of soils. The WHC of soil in study 

area variably changes, the highest WHC 88.08% at SS11 and lowest 18.8% at SS5. 

Bulk density: 

Fig. 3: Interpolation of bulk density of soil samples at study area         

 

 Bulk density is an indicator of soil compaction and soil health. It affects infiltration, 

rooting depth/restrictions, available water capacity, soil porosity, plant nutrient availability, and 

soil microorganism activity, which influence key soil processes and productivity. The standard 
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limit for bulk density of silt texture should be of soil is <1.40 gm/cm
3 
for plant growth and 1.60 

gm/cm
3
 for root growth. Study area is the silt in texture and hence the bulk density is moderate. 

High 1.37 gm/cm3 at SS19 and low 1.08 gm/cm3 at SS8. 

pH:   

Fig.4: Interpolation of pH  of soil samples at study area         

  

It is important estimation for soils, determines the magnitude of the acidity and alkalinity and 

directly influences agriculture productivity. The pH value reflects the integrated effect of the acid 

base reactions taking place in the soil system. The spatial distribution of pH of soil, highest 7.87 

at SS 5 and lowest 7.36 at SS 7 and pH of other soil ranges from 7.83 to 7.39 the standard limit 

for pH should be 6.5-7.5. Overall pH of soil in study area is moderate alkali. 

 

 

 

 

 

Electrical conductivity 

Fig. 5: Interpolation of EC of soil samples at study area         
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                 Soil electrical conductivity (EC) is a measurement that correlates with soil properties 

that effect productivity, including soil texture, cation exchange capacity (CEC), drainage 

conditions, organic matter level, salinity, and subsoil characteristics. The EC of soils varies 

depending on the amount of moisture held by soil particles.
  

The spatial distribution of EC, 

highest 0.93 mS/cm at SS 22 and lowest 0.1 mS/cm at SS 1 and EC of other Soil samples ranges 

between 0.11 to 0.85 mS/cm. The standard for EC of soil limit should be 0-1 mS/cm. Overall 

electrical conductivity of soil in study area is normal. 

Soil organic carbon: 

Fig. 6: Interpolation of SOC of soil samples at study area         

 

SOC is one of the fertility factor which is important property for soil growth, soil health. Hence 

from above IDW interpolation result it is found that the highest SOC 0.74% at SS5 and lowest 
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0.44% at SS 13. The standard limit should be 0.40-0.60% for soil. Overall the SOC of study area 

is normal range  

Soil organic matter: 

Fig. 7: Interpolation of SOM of soil samples at study area         

 

Soil organic matter contains (58%) of organic carbon, the percentage of organic carbon 

multiplied by 100/58 = 1.724 which gives the percentage of organic matter. Hence the organic 

matter of soil in study area is highest 1.27% at SS5 and lowest 0.76 % at SS13.  

Calcium Carbonate: 

Fig. 8: Interpolation of CaCO3 of soil samples at study area         

 

Alkaline earth carbonates that occur in significant amounts in soils consist of calcite, 

dolomite and possibly magnetite and occur commonly in the silt size fraction. These influence 
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the texture of the soil when present in appreciable amounts. The limit for CaCO3 should be 1-5 

% in range. Hence the above spatial distribution of study area shows the highest 29% at SS7 and 

lowest 1% at SS 14. The range of CaCO3 varies in other soils in study area. Overall CaCO3 of 

soil in study area is high in content.  

Phosphorous: 

Fig. 9: Interpolation of Phosphorous of soil samples at study area         

 

It is essential for growth, cell division, root growth, fruit development and early ripening; 

required for energy storage and transfer; constituent of several organic compounds including oils 

and amino acids. Generally the phosphorus deficient plants are dark green, but the lower leaves 

may turn yellow and dry up. Growth is stunted and leaves become smaller.
 
In the present study, 

available Phosphorus distribution ranges vary from 2.58 kg/ha to 7.26 kg/ha. The highest 

available phosphorous of soil 7.26 Kg/ha at SS1 and lowest 2.23Kg/ha at SS14. The standard 

limit for available phosphorous is 14-22 Kg/ha and overall phosphorous soil in study area is low 

in content.  

 

 

 

 

 

 

Potassium: 

Fig.10: Interpolation of Potassium of soil samples at study area         
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Potassium is a master nutrient for the production of superior quality crops. Normally 

potassium deficient plants/crops, the margins of the leaves turn brownish and dry up. The stem 

remains Slender.
 
The potassium content in the soil, the study region reveals a variation from 56 

kg/ ha to 702 kg/ha. The highest potassium content 702 Kg/ha at SS11 and lowest 56 Kg/ha at 

SS10 and SS20. The standard limit for available potassium of soil should be 150-200 Kg/ha and 

overall the potassium of soil in study area is low in quantity. 

Correlation between Bulk density and Soil organic carbon 

Fig. 11: correlation between Bulk Density (BD) and Soil Organic Carbon (SOC) 

 

 Many researchers obtained the relationship between organic matter and bulk density of 

soils and showed strong correlation between them. Curtis and Post stated a reverse correlation 

between organic matter and bulk density. E. Sakin determined the strongest correlation between 

bulk densities and organic matter among the data attained from the analysis results. Similar 

http://www.ijher.com/


International Journal of Higher Education and Research (www.ijher.com)     Page 384 
 

results obtained with strong negative correlation between organic matter and bulk density of soil 

samples shows in fig. 11. Thus present study indicate that as the organic matter increases the 

bulk density of soil and which is required for the proper growth of the plants. 

Correlation between Electrical conductivity and Bulk density 

Fig. 12: Correlation between Electrical Conductivity (EC) and Bulk Density (BD) 

  

Statistical correlation studies showed significant negative correlations of bulk density electrical 

conductivity of soil as shown in fig. 12. Hence, bulk density decreases then EC increases or vice-

versa. 

Correlation between SOM and Phosphorous   

Fig. 13: Correlation between Soil Organic Matter (SOM) and Phosphorous 

 

It was observed that the soil Phosphorous is dependent on soil organic matter (Eugene 

Brams 1973). Correlation studies showed significant positive correlations of organic matter and 

phosphorous of soil as shown in fig. 13. Hence the SOM affected to phosphorous content in soil 

either increases or decreases. 
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CONCLUSION  

 Soils of the Solapur University new campus were studied by using physicochemical 

analysis and Inverse Distance Weighted Interpolation method for mapping of soil fertility and its 

distribution, due to its simplicity, robust and reasonable estimation. As per the standard limit it is 

found that soil is slightly alkaline. Statistical correlation studies proved significant negative 

correlations of bulk density and electrical conductivity of soil. The Organic carbon and organic 

matter of soil observed in normal ranges. In the present study, an obtained result shows that 

strong negative correlation between organic matter and bulk density of soil. A further positive 

correlation between SOM and phosphorous showed that either it increases or decreases. Overall 

the soils are poor in phosphorous and potassium content. Hence, the soils require primary 

nutrients for intensive and sustainable fertility. 
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