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Integrated Pest Management 

Reducing Pesticide Use 



Integrated Pest  

Management (IPM) 

an effective & environmentally sensitive 

approach to pest management 

 relies on a combination of 

  commonsense practices  

may include the judicious  

   use of pesticides. 

 

Risk Benefits 



History of IPM 

 Humans formed villages &  

    started planting food crops. 

 Pests became a problem -  

    attacked them & their crops. 

 Humans learned pest control - physical & cultural 

practices 

 tillage to expose & eliminate soil insects 

 timing of planting, crop rotation 

 pruning, dusting with sulfur 



History of IPM (cont’d) 

 Physical & cultural methods refined &  

    used into the late 1800’s 

 Improved crop protection methods  

    = increased acreage 

 Equipment became larger & faster  

    = larger acreage 

 Monoculture replaced diversification 



History of IPM (cont’d) 

  pest problems 

 Search for more effective pest control measures 

 The age of chemical research started:  

Late 1900’s to 1940’s 

 Use of physical & cultural controls  

 Use of pesticides  

 Pest resistance  

  pest problems  

 

 



History of IPM (cont’d) 

 In the mid 1940’s: DDT, organochlorines,  

     OP’s & carbamates 

 Led to almost total dependence on chemicals 

 1962: “Silent Spring” by Rachel Carson 

 Pointed out adverse effects: 

  health, environment 

 Late 1960’s to 1970’s: 

Develop more benign crop protection 

 1980’s - IPM principles applied to urban sites 

 



IPM 

 Goal of IPM: control pests,  

   not eradicate entire population 

 Treatments are not made acc. 

   to a predetermined schedule 

 Based on results of monitoring  

 Treatments are chosen & timed to be  

   most effective & least disruptive to natural  

   pest controls  

 

 



IPM Strategies 

Monitoring & identification 

 



IPM 

Physical controls 

Habitat modification 

Exclusion 

caulking, sealing 

putting up screens 

air doors 

 



Integrated Pest Management 

(IPM) 

Mechanical controls 

 
 
 
 
 

Sanitation 



Integrated Pest Management 

(IPM) 

Cultural controls, for example- 

To maintain a healthy lawn: 
Develop healthy soil. 

Choose the right grass type. 

Mow high, often. 

Water deeply. 

Reduce thatch build-up. 

Set realistic goals. 

 

 

 



Integrated Pest Management 

(IPM) 

Biological controls - Bt, nematodes, parasitic 

wasps, beneficial insects 

 

 

Least hazardous pesticides used  

only when absolutely necessary. 

For example: 

Baits - gel, tamper-proof containers 
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• Organic Pesticides 

• Organic pesticides are substances derived 
from natural sources (like plants, minerals, or 
other organisms) that are used to control 
pests in agriculture and gardening. They are 
often used in organic farming practices 
because they tend to be less harmful to the 
environment and humans than synthetic 
chemical pesticides. 

 



• Examples:Neem oil: Extracted from the neem 
tree (Azadirachta indica), it is widely used to 
repel a variety of insects. 

• Pyrethrins: Naturally derived from 
chrysanthemum flowers, pyrethrins are used 
to target insects. 

• Diatomaceous earth: A powder made from 
fossilized algae, it is used to damage the 
exoskeletons of insects, causing dehydration. 

 



• Bio-pesticides 
• Bio-pesticides are a subset of pesticides that come from natural materials, 

such as animals, plants, bacteria, and certain minerals. They are used for 
pest management and are often highly specific, meaning they target 
specific pests without affecting other organisms. 

• Types of Bio-pesticides: 
– Microbial Pesticides: Use microorganisms (e.g., bacteria, fungi, viruses) as 

active ingredients to control pests. Bacillus thuringiensis (Bt) is a common 
microbial pesticide that produces toxins that kill specific insects. 

– Plant-Incorporated Protectants (PIPs): Plants are genetically modified to 
produce pesticidal substances. For instance, Bt corn has been modified to 
produce Bt toxin that repels certain insects. 

– Biochemical Pesticides: Naturally occurring substances that control pests by 
non-toxic mechanisms, such as insect sex pheromones that disrupt mating. 

 



• Inorganic Pesticides 
• Inorganic pesticides are chemical compounds that do not contain carbon-hydrogen 

bonds and are typically derived from minerals or metals. Unlike organic or bio-
pesticides, these are synthesized from naturally occurring mineral compounds and 
are used in agriculture, pest control, and gardening. 

• Examples of Inorganic Pesticides: 
• Arsenic Compounds: 

– Arsenic trioxide and lead arsenate were widely used in the past but have been banned in many 
places due to their toxicity. 

• Copper Compounds: 
– Copper sulfate is commonly used as a fungicide in vineyards and on other crops. 

• Sulfur Compounds: 
– Sulfur has been used as a pesticide and fungicide for many years. 

• Mercury Compounds: 
– Mercuric chloride was once used as a fungicide and insecticide but is now banned in most 

countries due to its extreme toxicity. 

• Boric Acid: 
– A mild inorganic pesticide used to control insects like ants, cockroaches, and termites. 

 



• Disadvantages of Using Inorganic Pesticides 
• While inorganic pesticides can be effective in controlling pests, their use comes with significant disadvantages: 
• Environmental Persistence: 

– Many inorganic pesticides, especially those containing metals like arsenic and mercury, do not break down easily in the 
environment. This leads to long-term contamination of soil, water bodies, and ecosystems, which can harm non-target species 
and even disrupt entire food chains. 

• Toxicity to Non-Target Organisms: 
– Inorganic pesticides often lack the specificity of bio-pesticides, meaning they can harm beneficial insects, wildlife, and even 

humans. For example, copper and sulfur compounds can damage plant tissues or affect beneficial microbes in the soil. 

• Human Health Risks: 
– Some inorganic pesticides, such as arsenic and mercury-based compounds, are highly toxic and carcinogenic to humans. 

Prolonged exposure or accidental ingestion can lead to severe health problems, including cancer, nervous system damage, and 
respiratory issues. 

• Bioaccumulation: 
– Heavy metals like mercury and arsenic can accumulate in the tissues of living organisms. This bioaccumulation increases as you 

move up the food chain, potentially leading to dangerous concentrations in predators, including humans who consume 
contaminated plants or animals. 

• Soil and Water Contamination: 
– Inorganic pesticides can leach into groundwater and contaminate drinking water sources, making them unsafe for consumption. 

Soil contamination can also reduce fertility and disrupt microbial communities essential for plant health. 

• Development of Resistance: 
– Over time, pests can develop resistance to inorganic pesticides, requiring higher doses or new, potentially more harmful 

chemicals to achieve the same level of pest control. 

• Limited Biodegradability: 
– Unlike organic or bio-pesticides, inorganic pesticides do not biodegrade easily, which means they can remain in the environment 

for long periods, posing long-term risks. 

 



















































Feasibility of Complete Dependence on 
Organic Sources 
Relying completely on organic sources, 
particularly in agriculture and pest 
management, has garnered a lot of interest as 
it promises healthier food systems, 
environmental sustainability, and reduced 
chemical pollution. However, the feasibility of 
completely depending on organic sources, 
such as organic farming and bio-based pest 
control, needs to be carefully evaluated by 
considering several factors. 



Advantages of Complete Dependence on 
Organic Sources: 
Environmental Sustainability: 

Organic farming methods promote soil 
health by using natural fertilizers like 
compost and manure, which enrich the 
soil without the harmful effects of 
synthetic chemicals. 
By avoiding synthetic pesticides and 
fertilizers, organic farming reduces water 
pollution, lowers the risk of soil 
degradation, and promotes biodiversity 
by providing habitats for beneficial 
organisms like pollinators. 

Healthier Food Production: 
Organic farming produces food free of 
synthetic pesticide residues, which can be 
harmful to human health. Organic foods 
also tend to be fresher and may contain 
higher levels of certain nutrients and 
antioxidants. 

Reduced Dependence on Non-renewable 
Resources: 

Organic farming minimizes the use of 
fossil-fuel-based synthetic fertilizers and 
pesticides. Instead, it relies on natural 
cycles, such as crop rotation, green 
manure, and natural predators for pest 
control, making it more sustainable in the 
long term. 

Improved Soil Health: 
Organic farming practices enhance soil 
structure, fertility, and microbial activity, 
leading to better long-term agricultural 
productivity and resilience to climate 
change. 

Lower Greenhouse Gas Emissions: 
Organic farming methods reduce the use 
of chemical fertilizers, which are major 
contributors to nitrous oxide emissions, a 
potent greenhouse gas. This makes 
organic farming a key part of climate-
smart agriculture. 



Challenges of Complete Dependence on 
Organic Sources: 
Lower Yields: 

Organic farming generally produces lower 
yields compared to conventional farming. 
Organic farms typically have 20-25% lower 
crop yields on average, which could pose 
challenges in meeting the growing global 
food demand, especially in densely 
populated or food-insecure regions. 

Land Requirements: 
Because organic yields are often lower, 
more land is required to produce the 
same amount of food as conventional 
farming. This could lead to deforestation 
or encroachment into natural ecosystems, 
potentially offsetting some of the 
environmental benefits of organic 
agriculture. 

Pest and Disease Control: 
Organic pesticides and bio-pesticides are 
less effective or slower-acting than 
synthetic pesticides, which can make pest 
and disease management more difficult. 
Organic farms might face more significant 
crop losses due to pests, especially under 
conditions of large-scale commercial 
farming where pest pressures can be high. 

Labor-Intensive: 
Organic farming requires more manual 
labor for practices like weeding, 
composting, and natural pest 
management. This can increase 
production costs, making organic 
products more expensive for consumers 
and less profitable for farmers unless 
there is sufficient demand and price 
premium for organic products. 

Supply Chain and Certification Issues: 
Organic farming requires strict adherence 
to certification guidelines and standards. 
Maintaining organic certification can be 
costly and complicated for small-scale 
farmers. Additionally, organic supply 
chains are often underdeveloped in some 
regions, making it harder for farmers to 
access organic seeds, fertilizers, and 
markets. 

Nutrient Deficiency in Soils: 
In regions with poor or degraded soils, 
organic farming may not be able to 
provide sufficient nutrients for optimal 
crop growth. Organic fertilizers are slower 
to release nutrients compared to 
synthetic ones, and over time, organic 
farms may face nutrient depletion issues 
unless careful soil management strategies 
are employed. 

Market Demand and Pricing: 
Although demand for organic products is 
growing, they often come at a premium 
price. Complete dependence on organic 
sources would require a significant shift in 
consumer behavior to absorb higher 
costs. Widespread adoption of organic 
farming practices may also reduce prices, 
potentially decreasing the profitability of 
organic farming. 

Balancing Feasibility 
While complete dependence on organic 
sources may be challenging on a global scale, 
there is potential for a hybrid approach that 
combines organic and sustainable farming 
practices with the selective use of synthetic 
inputs when absolutely necessary. This 
approach, often referred to as integrated 
farming or integrated pest management 
(IPM), can provide the best of both worlds by: 
Reducing the reliance on synthetic chemicals 
while maintaining higher yields. 
Promoting soil health and environmental 
sustainability without completely sacrificing 
productivity. 
Allowing for flexibility in pest management 
with a preference for organic methods but not 
excluding synthetic solutions when required to 
prevent crop losses. 


