
International Journal of Trend in Scientific Research and Development (IJTSRD)  
Volume 9 Issue 4, Jul-Aug 2025 Available Online: www.ijtsrd.com e-ISSN: 2456 – 6470 

 

@ IJTSRD   |   Unique Paper ID – IJTSRD97257   |   Volume – 9   |   Issue – 4   |   Jul-Aug 2025 Page 469 

Impact of Industrial Effluents on Agricultural 

Productivity in Surrounding Areas of Kota 

Tanisha Purohit1, Dr. Mohammed Hanif Khan2 

1Research Scholar, Career Point University, Kota, Rajasthan, India 
2Professor, Department of Geography, Career Point University, Kota, Rajasthan, India 

 

ABSTRACT 

The rapid industrialization in Kota, Rajasthan, while contributing 
significantly to economic development, has also led to environmental 
degradation, particularly through the discharge of industrial effluents. 
This study explores the impact of industrial effluents on agricultural 
productivity in the peripheral areas of Kota. Industrial units in the 
region, especially those in the chemical, textile, and thermal power 
sectors, release untreated or partially treated waste into nearby water 
bodies and soil systems. These effluents contain heavy metals, toxic 
chemicals, and organic pollutants that adversely affect soil health, 
water quality, and crop yield. 

The research adopts a field-based qualitative approach, including 
interviews with local farmers, environmental observations, and 
review of secondary data from pollution control boards and 
agricultural departments. Findings indicate that areas located near 
effluent discharge points exhibit declining soil fertility, stunted crop 
growth, and reduced yields over the past decade. Farmers have also 
reported increased costs for fertilizers and soil treatments to 
counteract the effects of pollution. 

The study underscores the urgent need for strict enforcement of 
environmental regulations, establishment of functional effluent 
treatment plants (ETPs), and farmer awareness programs about safe 
agricultural practices. The paper also suggests promoting organic 
farming and wastewater management as sustainable alternatives. The 
findings are expected to provide policy-makers, environmentalists, 
and agricultural planners with actionable insights for mitigating 
pollution and preserving agricultural viability in industrial zones like 
Kota. 
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1. INTRODUCTION 

The fast rate of industrialization in India has played a 
major role in economic development but has also 
evoked severe environmental issues. Kota, the 
prominent industrial and educational hub of 
Rajasthan, is home to several big industries such as 
thermal power plants, fertilizers, and chemical units. 
These industries discharge a large amount of 
effluents, sometimes having toxic chemicals and 
heavy metals, into nearby water bodies or open 
grounds. When these untreated or inadequately 
treated industrial effluents flow into the agricultural 
ecosystem, they lower soil quality, pollute irrigation 
water, and negatively impact crop yields. The rural 
surrounding of Kota is agrarian-oriented and highly 
reliant on agriculture, which is fast being undermined  

 
by environmental degradation. Farmers notice 
reduced yields, soil texture changes, and growing 
crop failure, which could be attributed to industrial 
pollution. Even with the law, the enforcement is poor, 
and community awareness is low. This research aims 
to evaluate and examine the influence of industrial 
effluents on agriculture in the peripheral areas of 
Kota. It endeavours to fill the gap between 
industrialisation and environmental sustainability 
through identifying the socio-economic implications 
experienced by the agricultural community. The study 
also aims to propose practical recommendations for 
harmonizing industrial development with agricultural 
conservation.  
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1.1. Background of the Study 

Kota, which was previously famous mainly for its 
agriculture wealth, has become an industrial city in 
recent decades. With the process of becoming an 
industrial city, the area has seen growth in 
environmental pollution, especially by the release of 
industrial effluents. These effluents, which frequently 
contain toxic chemicals, are a serious threat to the 
environmental balance of the region. The neighboring 
villages that are dependent on agriculture now 
experience decreased soil fertility and reduced crop 
yields. This research stems from the pressing 
necessity to comprehend and tackle the long-term 
effects of uncontrolled industrial waste on agriculture 

1.2. Scope and Limitations  

Scope: 
 Is limited to the rural/agriculture belts near Kota 

city. 
 Is confined to certain selected industrial activities 

(e.g., chemical, power plants, fertilizers). 
 Analyzes both qualitative and observable effects 

on agriculture. 
 Consists of interviews and questionnaires of the 

surrounding residents and farmers. 

Limitations: 
 The research is limited to a geographical location 

(Kota and the surrounding areas). 
 Restricted access to official statistics on effluent 

content from industries. 
 No utilization of sophisticated statistical software 

for the analysis of data. 
 Seasonal fluctuation in crop yield could influence 

results. 

1.3. Definition of Key Terms  

 Industrial Effluents: Liquid waste generated from 
industrial operations with chemicals, heavy 
metals, and other contaminants. 

 Agricultural Productivity: Crop output per unit 
land area, usually expressed in terms of yield. 

 Soil Fertility: The soil's ability to support plant 
development and provide nutrients necessary for 
plant growth. 

 Water Contamination: The introduction of 
contaminants in water sources resulting from the 
blending of untreated industrial effluents. 

 Environmental Pollution: The addition of toxic 
substances to natural environments that produce 
unfavorable impacts on ecosystems and human 
well-being. 

1.4. Objectives  

 To determine the largest industries in Kota that 
are contributing effluent discharge. 

 To examine the types and composition of 
pollutants in the effluents. 

 To evaluate the effect of effluents on soil quality 
and agricultural yields. 

 To investigate the impact on irrigation water 
quality in surrounding farming areas. 

 To comprehend the farmers' understanding and 
adjustment mechanisms. 

 To come up with recommendations on sustainable 
agricultural practices and waste management. 

2. Review of Literature 

A number of studies in India and other countries have 
reported the harmful impacts of industrial effluents on 
farming environments. Agarwal (2016) observed that 
discharge of industry into irrigation canals results in 
the accumulation of heavy metals in soil, making it 
less fertile and decreasing crop output. Sharma and 
Mehta (2018) examined the impact of thermal power 
plant effluents on Rajasthan and recorded a dramatic 
fall in wheat and mustard crop productivity as a result 
of soil pollution. 

Chopra (2017) asserted that industrial effluents, if 
not treated, change the soil and water pH, rendering 
them inappropriate for sustainable agriculture. Kumar 
et al. (2019) in their research in Punjab discovered 
that exposure to effluents for a long period lowered 
microbial function in soil, impacting plant health. 
Although most national studies dwell on industrial 
belts such as Ludhiana and Kanpur, there is a lack of 
specific research on Kota, given that it accommodates 
significant polluting industries. The absence of 
localized data renders it necessary to explore the 
effects of effluents in the Kota area to derive region-
specific measures of mitigation. This review finds a 
strong unanimity regarding the adverse impacts of 
industrial waste on agriculture and calls for the 
imperative necessity of targeted research in Kota's 
rural environment. 

3. Methodology  

Industrial waste has a direct effect on agricultural 
productivity in the vicinity of Kota. The release of 
untreated industrial waste changes soil constitution, 
and hence fertility and yields are affected. Heavy 
metals, chemicals, and harmful substances 
concentrate in the soil, reducing microbial growth and 
nutrient content. Polluted water for irrigation also 
adds to the issue, impacting germination and plant 
development. Research reveals that industrial 
effluents cause soil salinization and acidification, 
rendering it cultivable. Agriculture in the affected 
regions experiences a decline in yields as well as crop 
quality. In addition, long-term pollutant exposure 
results in bioaccumulation in crops, which translates 
to health hazards for consumers. Measures to 
counteract these impacts involve wastewater 
management, agricultural sustainability, and more 



International Journal of Trend in Scientific Research and Development @ www.ijtsrd.com eISSN: 2456-6470 

@ IJTSRD   |   Unique Paper ID – IJTSRD97257   |   Volume – 9   |   Issue – 4   |   Jul-Aug 2025 Page 471 

stringent environmental controls. The use of 
environmentally friendly waste management practices 
and education among farmers and industries can lead 
to soil recovery and enhanced agricultural output. 

Research Design: 

The research follows a qualitative-descriptive 
research design to comprehend farmers' perceptions 
and apparent impacts of effluents on their farm 
productivity. 

Study Area: 

Villages within 5–10 km of radius from industrial 
areas in Kota, Rajasthan, especially in the vicinity of 
chemical, thermal, and textile industries. 

 

Sample Size: 

The sample consists of 60 farmers, chosen from three 
villages—Kansua, Rawatbhata Road, and Borkhera. 

Sampling Technique: 

Purposive sampling was employed in the selection of 
farmers who have been farming in effluent-infected 
areas for 5 years and above. 

Data Collection Tools: 

 Semi-structured interviews 
 Field observation 
 Farmer feedback forms 

No statistical software or tools were employed. 
Instead, thematic trends and frequency analysis were 
utilized in interpreting responses. 

4. Data Analysis 

Table 1: Farmer Perception of Soil Quality After Industrial Discharge 

Perception No. of Respondents Observations 

Decreased Fertility 42 Noticed hardening and poor yield 
No Change 8 Reported neutral experience 
Improved Quality 10 Due to use of treated water 

 

Interpretation: A majority of farmers observed a decline in soil fertility, which they linked to direct or indirect 
contact with effluents. This suggests a pressing environmental impact on soil structure and nutrient balance. 

Table 2: Changes in Crop Yield Over 5 Years 

Crop Type Avg. Yield (2019) Avg. Yield (2024) Change Noticed 

Wheat 18 quintals/acre 13 quintals/acre Yield declined 
Mustard 10 quintals/acre 7 quintals/acre Yield declined 
Vegetables Seasonal Reduced by 30% Growth stunted 

Interpretation: Yields for major crops have significantly dropped, especially in fields using canal water 
contaminated with industrial discharge. 

Table 3: Observed Effects on Irrigation Water 

Parameter Farmer Observation Frequency 

Change in color/smell Brownish, foul smell 39 
No visible difference Clear water 12 
Heavy particles in flow Residue after drying 9 
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Interpretation: Farmers reported visible contamination in water sources, with discoloration and foul smell 
being common, pointing toward water quality degradation. 

Table 1: Impact of Industrial Effluents on Crop Productivity (as perceived by farmers) 

Impact Number of Farmers (N = 60) Percentage (%) 

Decline in overall yield 50 83.33% 

Decline in crop quality 42 70% 

Decline in soil fertility 48 80% 

Poor irrigation water quality 45 75% 

Concern about health hazards (bioaccumulation) 38 63.33% 

 

Interpretation 

 An overwhelming majority of 83% farmers have reported a decrease in crop yield because of the effects of 
industrial effluents. 

 Approximately 80% reported loss of soil fertility, which has far-reaching effects on sustainable agriculture. 
 70% suffered loss in crop quality, impacting the market value and consumer confidence. 
 75% of farmers reported that contaminated irrigation water was responsible for poor plant growth. 
 63% were concerned about the health risks from eating crops cultivated on polluted soil 

Table 2: Observed Changes in Soil Conditions (as reported by farmers) 

Observed Change Number of Farmers (N = 60) Percentage (%) 

Increase in soil salinity 46 76.66% 

Increase in soil acidity 40 66.66% 

Hardening and barrenness of soil 44 73.33% 

Increase in weed and pest issues 36 60% 
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Interpretation 

 77% of farmers observed an increase in soil salinity, which hinders seed germination and crop growth. 
 67% reported a rise in soil acidity, further deteriorating fertility and nutrient balance. 
 73% said their fields were becoming hard and barren, making plowing and cultivation difficult. 
 60% highlighted the rise in weeds and pest attacks, adding to the cost and effort of farming. 

Flow Chart: Impact Pathway of Industrial Effluents on Agriculture 

 

1. Industrial Effluent Discharge 
 Factories discharge untreated waste into 

surrounding land and water bodies. 
 Typical pollutants: heavy metals (lead, cadmium), 

acids, alkalis, and dyes. 

2. Soil Contamination 
 Pollutants penetrate the soil and change its natural 

composition. 
 Leads to salinization, acidification, and heavy 

metal buildup. 

3. Reduction in Microbial Activity 
 Healthy microbes that aid nutrient cycling and 

plant life are depleted. 
 Soil loses natural regenerative ability. 

4. Balance of Nutrients 
 Nutrients such as nitrogen, phosphorus, and 

potassium become lacking. 
 Plants have difficulty assimilating what they 

require for normal growth. 
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5. Contaminated Irrigation Water 
  Toxic water for irrigation distributes additional 

toxins. 
  Inhibits seed germination and plant growth. 

6. Low Crop Yield and Quality 
 Crops develop poorly, with reduced yields and 

impaired quality of taste, size, and shelf life. 
 Farmers experience financial losses. 

7. Bioaccumulation in Food Chain 
 Harmful substances concentrate in edible crop 

parts. 
 Chronic use is harmful to human and animal 

health. 

5. Conclusion  

The results of this research clearly demonstrate the 
high adverse impacts of industrial effluents on local 
agricultural productivity. Qualitative data based on 
farmers' direct observations and experiences reveal 
that soil fertility as well as crop yields have declined 
as a consequence of continuous exposure to untreated 
or poorly treated industrial effluents. A majority of 
the respondents observed apparent soil texture 
changes with symptoms of diminished fertility like 
hardening, poor root growth, and hard tillage. These 
observations are in line with previous research that 
cited industrial pollution as one of the causes of soil 
degradation. The farmers also complained about 
diminished crop yields, particularly for vital crops 
such as wheat and mustard, within the past five years. 
This continuous decline in productivity impacts their 
livelihood and food security. In addition, irrigation 
supplies like borewells and canals were said to be 
conveying discolored water with a bad smell. This is 
extremely problematic with regard to water safety for 
agricultural and even domestic purposes. Although 
some respondents mentioned better results because of 
the use of treated water, the general pattern is that the 
untreated effluents are increasing as an ecological and 
agricultural hazard. These findings dictate an 
immediate call for intervention at the government and 
industrial levels. Regulatory mechanisms need to be 
tightened and strictly implemented to make sure that 
industrial waste is properly treated before discharge. 
At the same time, farmers need to be educated and 
encouraged to implement water testing, soil renewal 
practices, and cropping systems with polluter-
resistant alternatives. To sum up, uncontrolled 
effluent discharge from industries in the Kota area has 
resulted in decreasing farm productivity, degrading 
water and land quality, and raising worries over rural 
agriculture's sustainability. It is necessary to address 
the problem through a multi-stakeholder strategy of 
industries, environmental agencies, and agricultural 

extension services to safeguard the environment as 
well as farmer interest. 
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