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Abstract: A study was carried out to assess the soil analysis of the industrial area in 

Gangyal located in Jammu. Soil samples were collected from the two different 

industries of the industrial area. The danger of industrial pollution has been haunting 

the citizens for the past several decades. Direct discharge of untreated effluents on 

land affects the soil by changing the Physicochemical and biological profile of the soil. 

Physicochemical parameters like pH, alkalinity, organic matter, sulfate, phosphorus, 

potassium and soil texture were analyzed. The study revealed the negative impact of 

industrial effluents on the soil. Various parameters were found badly affected which 

were different from the normal range of the fertile soil. 
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1. Introduction 

 Soil is one of the most important and valuable 

resources of nature. All living things are directly 

and indirectly dependent on soil for day-to-day 

needs and 95 % of human food is derived from 

the earth. Making a plan for having healthy and 

productive soil is essential to human survival. 

Soil is a natural body consisting of layers (soil 

horizons) of mineral constituents of variable 

thicknesses, which differ from the parent 

materials in their morphological, physical, 

chemical, and mineralogical characteristics. Soil 

is composed of particles of broken rock by 

weathering and erosion. The most possible 

sources of soil, water, and plant pollution are 

sewage sludge, residues of industrial factories, 

and intensive fertilization. The use of sewage 

effluents for irrigating agricultural land is a 

worldwide practice [1]. Industries have taken up 

so many processes. Due to the discharge of 

effluents, industrial area soils get contaminated. 

Soil pollution is caused by the presence of 

xenobiotics and other alterations in the natural 

soil environment. Usage of pesticides, leakage 

of storage tanks, dumping of waste material can 

leach the toxic substance and penetrate the soil 

and may cause underground water pollution also 

[2]. Commonly used chemicals for the 

production, machinery, and treatment of 

petroleum, hydrocarbons, pesticides, lead, and 

other chemicals could cause soil contamination 

[3]. The environmental problems in India are 

growing rapidly. Large amounts of toxic waste 

have been dispersed in thousands of 

contaminated sites spread across our nation. 

Thus, every one of us is being exposed to 

contamination from past and present industrial 

practices and emissions in natural resources (air, 

water, and soil) even in the most remote regions. 

Industrial pollution, soil erosion, deforestation, 

rapid industrialization, urbanization, and land 

degradation are all worsening problems. 

Overexploitation of the country’s resources 

either land or water and the industrialization 

process have resulted in environmental 

degradation of resources [4]. Industrial pollution 

is a major cause of environmental degradation 

[5]. Numerous studies have already 

demonstrated that areas in close proximity to 

industrial activities are marked by noticeable 

contamination of air, soil, and water [6]. Among 

the range of contaminants that may be found in 

soil, potentially toxic elements or heavy metals 

are of particular interest for a number of reasons 

[7]. The most important sources of heavy metals 

in the environment are anthropogenic activities 

such as mining smelting procedures, steel and 

iron industry, chemical industry, traffic, and 

agriculture as well as domestic activities [8]. 

Heavy metal pollution has become one of the 

important environmental problems worldwide 

[9]. Increasing industrialization and urbanization 

have given the great problem of heavy metal 

pollution which is listed as a priority pollutant 

http://publications.rayatbahrauniversity.edu.in/


ISSN (ONLINE) 2583-2506 

http://publications.rayatbahrauniversity.edu.in 

RBIJMR-Rayat Bahra International Journal of Multidisciplinary Research, Vol. 04, Issue 02, December 2024 

 

81 
 

by the US Environmental Protection Agency 

(2000). It is reported that As, Cd, Pb, Cr, Cu, 

Hg, and Ni are the most common heavy metals 

detected in polluted areas [10]. 

 The soil salinity in bulk and assessed the 

electrical conductivity by the more practical 

method which is based on direct measurements 

of bulk soil electrical conductivity (EC) made 

upon undisturbed soils using geophysical-type 

sensors; this methodology is especially well 

suited for intensive mapping and monitoring 

application [11]. 

Characterized and classified four representatives 

problematic vertisols occurring on the upper and 

lower Maharashtra plateau distributed in a 

continuously irrigated zone of Ahmed Nagar 

and Akola districts under a semi-arid ecosystem. 

Khondwad and Amalnar soils showed high 

electrical conductivity at a 1:2.5 soil-water ratio 

while the other soils Khadambhe and Valpi 

showed a high exchangeable sodium 

percentage. Based on these properties the 

Khondwad and Amalnar soils are classified as 

Halic Haplusterts while other soils were 

grouped under Sodic Haplusterts [12]. 

 12 soil series representing black, red, and coastal 

soils from different agro-climatic zones of 

Karnataka, and 12 surface soil samples from 

each series are analyzed for sulfur status and 

distribution of different forms of sulfur, the 

relationship between sulfur and various soils 

properties. The CaCl2 extracted sulfur content 

in black, red, and coastal soils ranged between 

5.08 - 59.95 ppm, 8.66 – 27.15 ppm, and 7.26 – 

20.32 ppm respectively [13]. 

Perspectives of soil fertility management with a 

focus on fertilizer use for crop productivity have 

mentioned the need for agricultural development 

strategy for India in the 21st century through 

increasing productivity of the land under 

cultivation, with reduced costs of production and 

higher use efficiency of inputs with no harm to the 

environmental quality. They have mentioned about 

prime requisite, the promotion of health of the soil-

plant-environment system to be free from economic 

exploitation under overuse and abuse of the inputs 

as if with impurity. To this end, a new strategy of 

promoting eco-technologies, a blend of traditional 

practice and modern advances (such as 

agroecosystems) replaces existing methods to 

eliminate its grave consequences. This is the 

agroecosystem management [14]. Information and 

Communication Technology in agricultural 

development through three ICT projects in 

Maharashtra Madhya Pradesh and Andhra Pradesh. 

Their study describes the organization of each 

project; discusses the types of farmers involved and 

assesses their utilization of the services; and looks 

at the backgrounds and performance of the 

functionaries who manage the projects. The projects 

studied varied with respect to the type of services 

provided, but this included marketing information, 

extension advice, information about rural 
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development programs, and other information from 

government and private sources [15]. 

   Arbuscular mycorrhizal (AM) fungi supporting 

the rhizosphere soils of tomato (Lycopersicon 

esculentum Mill.) and their relation to some soil 

physicochemical characteristics. They surveyed 

ten soils, all of them were sandy loam type and 

most of them were deficient in N, P, K, and 

other nutrients. The maximum number of spores 

(1228 spores/100 g soil) of AM fungi were 

obtained in soils with more than 30% of 

moisture content. However, soils with less than 

20% of moisture did not support the growth of 

AM fungi (419 spores/100g soil). Soils, which 

are nutritionally deficient in zinc, copper, 

nitrogen, phosphorus, and potassium were 

observed to have a greater number of AM 

fungal propagules (1228 spores/100) soil). On 

the other, the soils with high levels of the 

above-mentioned nutrients inhibited the 

population of AM fungi (419 spores/100g soil) 

[16]. The possibilities for dryland crop yield 

improvement in India’s semiarid regions: 

Observations from the field. Comprehensive 

Assessment Secretariat discussed that if dryland 

crop yields are to improve at a broader scale, 

interventions might be needed to change 

dryland crop production from a default option to 

a positive choice it would also possibly require 

local water demand management as well. These 

interventions should remain open as further 

research would need to be done, but instead of a 

pure focus on physical potential, farmers’ 

interviews suggest that the socio-economic 

constraints for dryland production need more 

attention as well [17]. The study of the 

micronutrient status of soils of district Bhimber 

(Azad Jammu and Kashmir) at 30 different 

locations. The objective of the experiment was 

to study the status of micronutrients and their 

relationship with various physiochemical 

properties. Copper, Zinc, and hot water-soluble 

Boron were positively and significantly 

correlated with organic matter. Both Iron and 

hot water-soluble Boron gave a negative 

significant correlation with sand. Other 

physiochemical properties of soil showed either 

negative or positive non-significant correlation 

with micronutrients during the study [18]. 

Characterization and classification of soil 

resource of Bhanapur micro watershed (Koppal 

district) for land evaluation. According to the 

findings, soils were sandy and clayey in nature 

with low and high water-holding capacity 

respectively. The pH, organic carbon, and bulk 

density of soils showed an irregular trend with 

depth, whereas organic carbon decreased with 

depth. The mapping of available nutrient status 

by GIS technique indicated that the majority of 

the area was low to medium with respect to 

available N, P, K, and S. Among the 

micronutrients, zinc was the major constraint 

followed by copper and the selected area was 

rich in iron and manganese content [19]. 
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Indian Institute of Soil Sciences. Soil 

Biodiversity–Biofertilizers reports on the 

launching of “Genetic Diversity of Rhizobia of 

Indian Soils” 830 rhizobial strains of 20 major 

legumes were isolated and characterized. Work 

on 16s rDNA diversity is in progress. Further, it 

reports on Biocontrol and Biofertilizer agents 

developed for temperate vegetables and fruit 

crops [20]. 

2.  Material And Method 

2.1 Site Location 

Jammu district derives its name from Raja 

Jambolochan, “the founder of Jammu City”. 

Jammu City is also known as the “City of 

Temples”. The district with its headquarter at 

Jammu town lies between 32°33’07” & 33° 

07’30” North latitudes and 74°27’00” & 

77°21’00” East longitudes and is covered by 

Survey of India Degree Sheet No. 43K, L & P 

and Toposheet no. 43 L/5, 9, 10, 11,13, 14 &15 

and 43 P/1 & P/2. District is well connected by 

Air, Rail and road network. National Highway 

No.1A passes through the district. Gangayal is a 

Locality in Jammu City in Jammu & Kashmir 

State, India. Gangayal Pin code is 180010 and 

the postal head office is Gangyal. Sainik 

Colony, Channi Himmat, Trikuta Nagar, 

Babliana, and Preet Nagar are the nearby 

Localities to Gangayal. Jammu, Udhampur, 

Kathua, and Sujanpurare the nearby Cities of 

Jammu. 

 

Fig.2.1. Map of Study Area 

3. Objectives of the Research 

The objective is to analyze the various 

characteristics of industrial soil and to evaluate 

impact of contamination on public health. 

4. Methodology of Research 

During these investigations, the soil samples were 

collected from two different industries at the 

premises of the industrial area of Gangyal, Jammu. 

The various parameters were studies to understand 

the soil quality of Industrial Area of Gangyal, 

Jammu, Jammu and Kashmir, India. The 

questionnaire was designed to understand people’s 

perceptions of how industrial activities affect the 

soil of nearby areas, communities their health, and 

the environment. 

5. Result and Discussion 

3.1 Physicochemical Analysis 

According to the result of soil texture analysis of 

soil rating of the sample 1 is sandy soil and rating of 

sample 2 is loamy soil (Fig.3.1). 
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Fig.3.1. Estimated soil texture of both samples 

 

Fig.3.2 Estimated pH values of soil samples. 

Studies have shown that pH of both the samples ie 

within prescribed limit (Fig. 3.2).  

The sulfur in both samples is higher than 

permissible limit because chemical 

manufacturing facilities, release (SO2) sulfur 

dioxide and other sulfur compounds which leads 

in increased sulfur level in the surrounding area 

(Fig. 3.3).  

 

Fig.3.3 Estimated Sulfur values in soil samples. 

 

Fig.3.4 Estimated organic matter in soil samples. 
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Studies have shown that organic matter of both 

the samples lie within prescribed limit (Fig.3.4).  

Fig.3.6 Estimated  Electrical conductivity in soil 

samples. 

Studies have shown that Electrical conductivity 

of both the samples lie within prescribed limit.  

 

Fig.3.7 Estimated phosphorous concentration in soil 

samples. 

Based upon the limits of phosphorus in soil, 

sample 2 is under the limits but sample 1 is 

higher than permissible limit because gypsum 

deposits contain impurities, including 

phosphates, which contributes to the presence of 

phosphorus in the plaster of paris which get 

deposit into the soil (Fig. 3.7). 

 

Fig.3.8 Estimated  potassium concentration in soil 

samples. 

Based on the limits of potassium sample 1 is 

higher because plaster of paris is a building 

material made from gypsum and gypsum 

deposits are found in association with other 

mineral impurities, including potassium bearing 

minerals such as sylvite (potassium chloride) or 

langbeinite (potassium magnesium sulfate) 

which get deposit in the soil. Sample 2 has low 

amount of potassium because potassium is not 

primary raw material and desired product of 

industry. Consequently, the amount of 

potassium used or generated in industry may be 

limited (Fig. 3.8). 

4 6. Conclusion 
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The current study examines the characteristics 

of the soil in the industrial area of gangyal, 

Jammu. It was observed that different industries 

of industrial area had influences on the 

physicochemical characteristics of the soils. The 

soil samples from the industrial area in current 

investigation results in high amount of sulfur in 

sample 1 and 2, high amount of phosphorus in 

sample 1, higher amount of potassium in sample 

1 and low amount of potassium in sample 2 

remaining parameters are under acceptable 

limit. By the results of parameters it is clear that 

sample 1 from cracker industry has more 

polluted soil than sample 2 POP industry but by 

examining both industries conclusion is final 

that both industries are causing changes in 

physicochemical parameters and it is abundantly 

clear that increased parameters causes negative 

impact on soil diversity and nearby local 

residents. According to the survey result 80.6% 

residents knows about effect of industrial 

activities on soil quality. 85.5% claims that 

industrial area soil has negative effects on their 

health which concludes allergies, skin irritation, 

lungs issues. 79% people agreed on the changes 

in the local environment over time due to 

industrial activities. 90.3% are worried about 

long term effects of industrial area on soil. 

59.7% claims about unusual odors associated 

with industrial area. 58.1% residents claim 

about change in productivity and fertility of soil. 

79% residents are willing to support stricter 

regulations on industrial activities to protect soil 

quality. The current analysis reveals that the 

small area industrialization also has negative 

impact on people’s quality of life. Industrial 

development is necessary for the modern world, 

but it shouldn’t come at the expenses of the 

environment. 
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