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Abstract: Agriculture in northern Rajasthan is intensive and heavily dependent on chemical pesticides, particularly in districts such
as Sri Ganganagar, Hanumangarh, and Churu. This study analyzes the relationship between pesticide exposure and health outcomes
among rural farming households. Using classical epidemiological methods—including field surveys (n = 320 households), structured
interviews, and symptom-based health assessments—this study identifies a significant correlation between prolonged pesticide
exposure and increased prevalence of respiratory problems, dermatological conditions, headaches, gastrointestinal disturbances, and
reproductive health issues. Results demonstrate that lack of personal protective equipment, improper pesticide handling, and poor
awareness substantially elevate health risks. The paper concludes with recommendations for sustainable agricultural practices,
personal protective equipment adoption, medical surveillance, and policy intervention.
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1.1 Introduction

Agriculture remains the backbone of Rajasthan’s rural
economy, supporting more than 60% of the population.
Northern  Rajasthan—especially Sri  Ganganagar and
Hanumangarh—represents the state's most intensive agro-
industrial belt, with year-round cultivation of wheat, cotton,
mustard, and vegetables. To maintain high yields, farmers
frequently use  broad-spectrum  pesticides, including
organophosphates, pyrethroids, carbamates, and herbicides.

Although pesticides support crop production, they also pose
serious environmental and health risks when mishandled.
Numerous global studies before 2018 indicate pesticides
contribute to acute poisoning, chronic respiratory diseases,
reproductive endocrine

complications, disruption,

carcinogenicity, and neurological disorders. However,
Rajasthan-specific epidemiological studies remain limited,
particularly those integrating classical field observations with
health data.

This research fills that gap by examining:

1. The

communities.

extent of pesticide exposure among farming
2. Patterns of related health problems.

3. Associations between exposure level, farming practices, and
health outcomes.

1.2 Objectives

1. To assess pesticide usage patterns among farmers in
northern Rajasthan.

2. To evaluate health symptoms associated with chronic
pesticide exposure.

3. To determine major risk factors linked with unsafe pesticide
handling.

4. To suggest preventive strategies for reducing health hazards.
1.3 Methodology

I. Research Design

A classical descriptive-analytical epidemiological approach.

I1. Sampling

(a.) Study population: Farmers and agricultural laborers.

(b.) Sample size: 320 households.

(c.) Sampling method: Stratified random sampling covering Sri
Ganganagar, Hanumangarh, and Churu.

I11. Data Collection Tools

1. Structured questionnaire (pesticide use, handling practices,
PPE use).

2. Medical symptom checklist (respiratory, dermatological,
neurological, reproductive).

3. Field observations of storage practices, spraying methods,
mixing procedures.

4. Interviews with local health workers.

Iv. Data Analysis

(a.) Descriptive statistics (frequency, percentage).

(b.) Cross-tabulation of exposure versus health symptoms.

(c.) Risk ratio calculation for major symptoms.

(d.) Ethical Considerations

(e.) Informed consent was taken; anonymity ensured.
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1.4 Study Area
I. Geographical Context

(a.) Northern Rajasthan (Sri Ganganagar, Hanumangarh,
Churu) lies in the semi-arid zone, with canal irrigation from the
Indira Gandhi Canal enabling intensive agriculture. The region
is known for:

(b.) High pesticide consumption

(c.) Mechanized farming

(d.) Cash crops (cotton, mustard, wheat)

(e.) Low literacy about chemical safety

(f.) Population Characteristics

(g.) Primarily rural, low to moderate education levels, reliance
on family labor for farming.

1.5 Observations

1. High pesticide consumption:

(a.) 85% of farmers used organophosphates; 62% used
herbicides intensively.

2. Inadequate protective measures:

(a.) Only 11% used gloves, 3% used masks, and none used full
PPE kits.

3. Unsafe handling practices:

(a.) 72% mixed pesticides with bare hands.

(b.) 48% stored chemicals inside living areas.

(c.) 69% washed equipment in canal or village ponds.
4. Commonly reported health symptoms:

(a.) Respiratory issues (61%)

(b.) Skin irritation and rashes (49%)

(c.) Headaches and dizziness (53%)

(d.) Gastric disturbances (37%)

(f.) Reproductive problems among male farmers (28%)
5. Chronic exposure groups showed multiple overlapping
symptoms.

1.6 Discussion

The findings align with established toxicological literature that
links pesticide exposure with health impairments. Northern
Rajasthan’s agricultural dependency and year-round cropping

create repeated exposure cycles, increasing cumulative

toxicity.

1. Respiratory Problems:

(a.) High prevalence suggests inhalation of aerosolized
pesticides during spraying.

2. Dermatological Problems:

(a.) Frequent skin contact during mixing and spraying.

3. Neurological Symptoms (headaches/dizziness):

(a.) Organophosphate toxicity likely contributes.

4. Reproductive Health Issues:

(a.) Long-term exposure to endocrine-disrupting chemicals in
pesticides.

5. Lack of Awareness:

(a.) Low education and poor access to safety training aggravate
health risks.

(b.) Similar studies in Punjab and Maharashtra (2018) indicate
comparable patterns, reinforcing that Rajasthan faces a parallel
public health challenge.

1.7 Results
The study concludes that:

1. Pesticide exposure is significantly linked with increased
health symptoms.

2. Farmers with higher exposure and low PPE usage had 2.1
times greater risk of developing respiratory diseases.

3. Direct contact during mixing increases dermatological
problems by 1.8 times.

4. Unsafe storage correlates with child and family exposure.

5. Awareness and training significantly reduce risk.

1.8 Conclusion

Agricultural pesticide exposure in northern Rajasthan

health
communities. Improper handling, minimal PPE use, and poor

contributes to substantial risks among farming

awareness are the primary determinants of increased morbidity.
This study underscores the urgent need for integrated pesticide
management, health education, surveillance, and sustainable
agricultural alternatives.

1.9 Recommendations

1. Promotion of protective equipment: Affordable PPE kits for
rural farmers.

2. Training programs: Village-level awareness sessions on safe
pesticide handling.

3. Integrated Pest Management (IPM): Reduce chemical
dependence by using biological alternatives.

4. Medical monitoring: Annual health check-ups for farmers.
5. Policy intervention:

Regulation of highly hazardous pesticides.

Mandatory training certification for pesticide buyers.

6. Community storage centers: Safe pesticide storage facilities.

7. Awareness materials in local language (Hindi, Rajasthani).
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