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Abstract
Soil is an essential part of the natural environment. Sustainable agriculture and afforestation are very
much depends on soil qualitThis study was conducted at the new campus of Solapur University to study
of soil quality for environmental impact assessment through phgbiemical and biological parameters.
The physicachemical analysis is supportive in the assemblage of soil sarmgb 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 |acations, which contain grassland, scrubland and plantation at a depth26f €m, analyzed for
soil fertility. Inverse Distance Weightage method (IDW) was employed for analyzing the spatial
distribution of soil fertility through geospatial techniques fastainable land use. The results reveal that
pH slightly varies from 7.36 low at SS7 t07.83 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 t01.37 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 OrganiceMEOM) 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 SS1@& 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 betwBalk 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 uniséy.
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 asnfrainderlying materials in their morphology, physical
makeup, chemical composition and biological characteristidse nature of soil primarily
dependaupon its continued change under the effegplofsical factordike the parent material,

time, climate,organic activity in it etc. 8il is made up of such diverse materials like weathered
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rock particles and organic material (humuR)e differences in soil characteristics associated
with landscape position are usually attributed to differences in the y@moffion and deposition
processes that affect soil genediie 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 physiechemcal properties are involved in soil functioning, bio
chemical properties tend to react most rapidly to get change in the external envirdliviaght.
et al.,2013) Similarly, il pollution is caused by the addition of minerals to soils by man,
through modm agricultural practices using agecbemicals such as herbicides, fungicides and
insecticides Soil pollution alsocaused by the industrial waste, agricultural waste, urban waste,
biological pathogens, and radioactive waste. The industrial pollutiorasesehe toxicity levels
of the sol (Asemaet 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 areaand physicochemical analysisf its different parameters like Soil texture Water
holding capacity, Bulk density, pH, Electrical conductivity, CaCO3, Soil organic carbdn, Soi
organic matter, Phosphorous gmatassiumhave been performed to know the staMapping of
Soil fertility distribution using Inverse Distance Weightage method (IDVEje usedlt is the
one of the bestnterpolation method, due tds simplicity, robustness and used to derive
estimates of the soil fertility properties from irreglifaspaced sample®gésavathu, teal, 2017).
Therefore, the objective dhe study was to conduct gestatistical 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 isgeographically ocat ed bet ween 17A 106 to 18A
76A 156 east Il ongitude. T hlmordedaf Maharashtra Statesdn s i t

lies entirely in the Bhma and Seenaiver basins. The district covers geographical area of
14844.6 sqg. 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 chagsdgght

soils localy known asMalran lands, medium black soils and black cotton sdilse present
study area |l ocated between of 75A 4JA t4®675
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latitude in North SolapufTahsil Solapur district, Maharashtra, India. The lt@i@aof study is

about480 acre (@prox.2 sg. kms)

Fig 1: Location map of study area

[~

Location Map {}

Study Area

0 0.25 05 1 Kilometers

SOIL SAMPLING

The soil samples were collected in the month of January and February 2017.
Firstly, 60V0O shaped clacdtionsovias rBade, tbemsanteewere h
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 d@mple of theéequired massiesavathu, et al, 2017). A total of
22 soil samples were ailried at roontemperature and igidedto pass throug mm sieve for
the physicechemicalanalysis. The analysis of soil samples has been done by using standard
methals.

METHODLOGY
1. Analysis of soil

A total of 2 samples were adried and grindetb pasghrough2 mm sieve for the
analysis. The analysis of soil samples has been done by using standard metl®aiktexdure
(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 metho8dil organic matter, Calcium
Carbonate(Titration methodyyailable phosphorus Ol s e n 6 s anchavailbte po)assium

(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, CaCQ@ Eigen values a& 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. Itshows by using linear graph
3. GIS analysis

The estimated data wesnteed into ArcGISsoftwareand interpolated using the IDW
(Inverse Distance Weighted) technique, this is a technique used to intergdiatéDW is one
of the mostly applied and deteinistic 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, thpotiise
are madaup to have more weights than distant points and vice versa. The known sample points

are implicit to beself-governing from each othéBhunia, et a| 2016).

RESULT AND DISCUSSION

Soil quality of the study area are presente Table No.2which gives the basic
information like sample number, texture, water holding capacity, Bulk defBDy, pH,
electrical conductivity (EC), soil organic carb¢8OC), soil organic matter (SOM), calcium
chloride (CaCQ), phosphorus (P) andofassium (K). Further the soil study analyzed-geo

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

Sr. Soil | Texture | WHC | B.D. pH | EC | SOC|SOM | CaCO3| P K
no | sample (%) (gm/ (MmS/| (%) | (%) | (%) (kg/ | (kg/ha)
cm’) Cm) ha)
1 SS1 silt soil 5355 | 124 | 763| 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| 056 | 0.56| 0.96 | 155 | 6.61| 131.04
4 SS4 silt soil 73.27 | 1.21 |7.68| 0.85| 0.3 | 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 4767 | 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 | 175 | 3.71| 365.12
9 SS9 silt soil 2833 | 111 | 7.49| 057 | 0.65| 1.12 15 4,52 | 332.64
10 | SS10 | siltsoil | 50.98 | 1.28 | 7.63| 0.46 | 0.47 | 0.81 6 3.87 56
11 | SS11 | silt soil 88.08 11 | 7.75| 054| 05 | 0.86 7 5.32 | 702.24
12 | SS12 | silt soil 7733 | 1.12 | 7.64| 0.11| 0.65| 1.07 55 597 | 538.72
13 | SS13 | silt soil 40.77 | 1.29 | 7.77| 0.14| 0.44| 0.76 5 581 | 1344
14 | SS14 | silt soil 2928 | 1.18 | 7.71| 0.81| 0.56| 0.96 1 2.58 | 451.36
15 | SS15 | silt soil 5734 | 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 85 435| 71.68
17 | SS17 | silt soil 37.94 12 | 759| 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 3 548 | 64.96
19 | SS19 | claysoil | 3839 | 1.37 | 7.56| 0.69 | 0.47 | 0.81 9.5 5.97 61.6
20 | SS20 | silt sail 50.26 | 1.17 | 7.68| 064 | 0.59| 1.01 13 4.68 56
21 | SS21 | siltsail 36.71 | 1.21 | 754| 0.75| 0.65| 1.12 15 5.64 | 87.36
22 | SS22 | siltsail 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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Wate holding capacity of soiis useful for selection of soilor irrigability
classification. It also helps for comparing other properties of sbils. WHC of soil in study
areavariably changeghe highest WHC 88.08% &S11 and lowest 18.8% at SS5.

Bulk density:

Fig. 3. Interpolation of bulk density of soil samples at study area
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Bulk density is an indicator of soil compaction and soil health. It affects infiltration,
rooting depth/restrictions, available wat@apacity, soil porosity, plant nutrient availability, and
soil microorganism activity, which influence key soil processes and producfiVigy.standard
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limit for bulk density of silttexture shoulde of soil is <1.40 gm/cifor plant growth and 1.60

gm/cm® 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
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It is important estimation for dgj 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 systéne spatial distribution of pH of soll, Higst 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 6:5.5. Overall pH of soil in study area is moderate alkali.

Electrical conductivity

Fig. 5: Interpolation of EC of soil sampks at study area
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Soil electrical conductivity (EC) is a measurement that correlates with soil properties
that effect productivity, including soitexture, cation exchange capacity (CEC), drainage
conditions, organic matter levedalinity, and subsoil characteristics. The EC of soils varies
depending on the amounf moisture held by soil particlesThe spatial distribution of EC,
highest 0.93 mS/crat SS22 and lowest 0.1 mS/cm at SS 1 and EC of other Soil samples ranges
between0.11 to 0.85 mS/cm. The standard for EC of soil limit should-ken@S/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
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SOC is one of the ferttly 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-0.60% for soil.

is normal range

Soil organic matter:

Fig. 7: Interpolation of SOM of soil samples at study area
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Soil organic matter contains (58%) of organic carbon, the percentage of organic carbon
multiplied by 100/58 = 1.724 which gives the percentafyerganic matter. Hence the organic
matter of soil in study area is highest 1.27% at SS5 and lowest (a7 &34 3.

Calcium Carbonate:

Fig. 8: Interpolation of CaCO3of soil samples at study area
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Alkaline earth carbonates that occur in sigrdfit 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 shotid be 1
% in range. Hence the almspatial 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 Phosphorousof soil samples at study area
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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. Generalllge phosphorus deficient plants are dark green, but the lower leaves
may turn yellow and dry up. Growth is stunted and leaves become shmatlez.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 222 Kg/ha and overall phosphorous soil in study area is low

in content.

Potassium:

Fig.10: Interpolation of Potassiumof sdl samples at study area

International Journal of Higher Education and Research (www.ijher.com) Page 382



http://www.ijher.com/

75°48'45"E 75°49'30"E 75°50'15"E
1 i f

Interpolation of Potassium N

A

17°43'30"N
17°43'30"N

Legend

g -
2— Scale Potas:;:n;o(;%leha) -.{'-,
- 0O 0.25 0.5 1 Kilometers W Low : 56.0217 -

N S TN N Y T N |

T T T
75°48'45"E 75°49'30"E 75°50"15"E

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 Slendefhe potassium contem ithe 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-2@Q5®/ha and
overall the ptassium 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)
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Many researchers obtained the relationship between organic mattbulkndensity 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 ddii@ned from the analysis resul@imilar
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results obtained with strong negative correlation between organic matter and bulk density of soil
samples shows in fig. 11. Thpsesent studyndicate that as the organic matter increases the

bulk density of sib andwhich is required for the proper growth of the plants

Correlation between Electrical conductivity and Bulk density
Fig. 12 Correlation between Hectrical Conductivity (E C) and Bulk Density (BD)
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Statistical correlation studies showed significaagative correlations of bulk density electrical
conductivity of soil as shown in fig. 1Blence, bulk density decreases then EC increases er vice

versa.

Correlation between SOM and Phosphorous
Fig. 13 Correlation between il Organic Matter (SOM) and Phosphorous
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It was observed that the soil Phosphorouseigetident on soil organic matt@ugene
Brams 1973)Correlation studies showed significant positive correlations of organic matter and
phosphorous of soil as shown in fig. X8nce the SOM afféed to phosphorous content in soll

either increases or decreases.
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CONCLUSION

Soils of the Solapur Universitynew campus were studied by using physicochemical
analysis and Inverse Distance Weighted Interpolation method for mapping of soil fertilitg and i
distribution,due toits simplicity, robust and reasonable estimation. As per the standard limit it is
found that soil is slightly alkaline. Statistical correlation stugesved significant negative
correlations of bulk density and electrical conduitti 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@M and phosphorous showed that either it increases or decréaseall
the soils are poor in phosphorous and potassium content. Hence, the soils require primary

nutrients for intensive and sustainable fertility.
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