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Course objectives   

The Learning Objectives of this course are as follows: 

 Understand the mechanisms of pesticide entry and dispersion in environmental 

compartments. 

 Explore the interactions between pesticide residues and soil/water/microbial systems. 

 Assess the toxicological and ecological implications of pesticide residues. 

 Implications of pesticide persistence on human health. 

 Impact of Pesticide Residues on Human Health and Society 

 

Learning outcomes  

The Learning Outcomes of this course are as follows: 

 Describe the environmental pathways of pesticide residues in air, water, and soil. 

 Analyze the physicochemical and biological processes governing pesticide 

degradation and transport. 

 Evaluate the impact of pesticide residues on ecosystems, food safety, and public 

health. 

 Persistence of pesticides in environment. 

 Propose sustainable practices and policy interventions to mitigate agrochemical 

pollution. 
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SYLLABUS OF DSE- 04 

THEORY COMPONENT- 

 

UNIT 1:                                                                                                              (6Hours) 

Residues of Agrochemicals in the Atmosphere:  

Entry pathways of pesticides into the atmosphere, Fate of Pesticides in the atmosphere, 

Transport of vapors, Precipitation, Impact of airborne residues, air quality and climate, effect 

of residues on human health 

 

UNIT 2:                                                                                                               (6 Hours) 

Residues of Agrochemicals in Water system:  

Nature and origin of pollution of aquatic systems, Point and Non-Point pollution. Runoff, 

leaching, and effluent discharge into water bodies, Physicochemical properties influencing 

aquatic fate (solubility, hydrolysis, photolysis). Dynamics of pesticides in aquatic 

environment. Toxicological effects on aquatic flora and fauna 

 

UNIT 3:                                                                                                              (6 Hours) 

Pesticides residues in the Soil:  

Absorption, Retention, Transport and Degradation of pesticides in the soil, persistence and 

half-life of various pesticide classes in soil. Effect on microorganisms and Consequent effect 

on the soil condition, Fertility, nutrient cycle and crop productivity. Interactions between 

pesticides and soil organic/inorganic matter       

         

UNIT 4:   (12Hours) 

A Persistence of Pesticides in the Environment: 

Low, moderate and high persistent pesticides, Persistent organic pollutants, Physical, 

chemical, biochemical and environmental factors affecting pesticide of persistence in the 

environment.  

B Pesticide Dissipation and Fate in The Environment: 

Various dissipation processes, Role of drift, volatilization, adsorption, desorption, runoff 

etc.in pesticide dissipation, Leaching and risk of groundwater pollution, Dissipation time 

(Half-life-DT50, DT90), Rate kinetics (1st order, 2nd order), Behavior and fate of pesticides 

in soil and crops.  

 

22



 
 

C Impact of Pesticide Residues on Human Health and Society: 

Direct and indirect exposure pathways in humans (food, water, air, occupational). Acute and 

chronic health effects (carcinogenicity, neurotoxicity, endocrine disruption, genotoxicity, 

skin sensitization, reproductive and developmental toxicity).     

  

PRACTICAL COMPONENT                                                                    (60Hours) 

1. To study degradation of airborne pesticides when exposed to UV radiation. 

2. To observe chemical degradation (hydrolysis and photolysis) of pesticides in water 

3. To measure how different soils, retain pesticides through adsorption.  

4. To determine the degradation rate and persistence of a pesticide in soil. 

5. To analyze enzyme activity or nutrient availability in pesticide-treated soil. 

6. To study whether washing, peeling, or boiling reduces pesticide residues and protects 

food quality. 

7. Writing the assigned an in-depth analysis of at least three pesticides to be allotted by 

instructor. It must cover the detailed aspects of: Chemical Structure, Impact on 

environment and its persistence, Toxicity, Human Health Implications and GHS 

labelling 
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