
 

 

Copyright © April, 2026; Agrospheres                                                                                                         61 

 

 

 

 

 

 
   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

*Corresponding Author  

Priti Priya* 

 

 
 

 

 

 

                    Available online at   

       http://agrospheresmagazine.vitalbiotech.org/ 

 

 

 

 

ISSN (E): 2582 – 7022     

Agrospheres:e- Newsletter, (2026) 7(4), 61-64 

 
  

Article ID: 949 
 

 

 

Climate Change and Its Impact on Insect Pests 

 
Priti Priya*1,  

Manoj Baranwal2  
 

1Assistant Professor Cum Junior 

Scientist, Birsa Agriculture 

University, Ranchi Pin  

Code-834006 
2Sr. Scientist-Cum-Associate 

Professor, Plant Pathology, 

BAU, Ranchi- 834006 

INTRODUCTION 

Climate change refers to long-term and significant alterations 

in climatic variables such as temperature, rainfall, humidity, 

and atmospheric composition. Human activities which 

include greenhouse gas emissions and deforestation and 

industrialization drive these environmental changes. The 

agricultural sector depends on climate conditions because 

they control every aspect of crop growth from development 

through productivity. 

Crop production faces many biotic stresses which 

include insect pests that demonstrate particular susceptibility 

to climate change because they possess high reproductive 

capacity and quick life cycle and their environmental 

reactions show strong sensitivity. Insect pests cause 

substantial yield losses in both field crops and horticultural 

crops which affects farmers because it brings economic 

losses. The changing climate patterns are causing pests to 

change their behavior and population patterns and 

distribution. Climate change will create more severe pest 

problems which will make pest control activities more 

difficult and complex. 
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2. Key Climatic Factors Affecting Insect 

Pests 

2.1 Temperature 

Temperature serves as the main climatic 

element which determines how insects grow 

and develop and manage their life span. Most 

insects are classified as poikilothermic (cold-

blooded) because their body temperature and 

bodily functions depend on the surrounding 

temperature. 

The body requires more energy when 

temperatures rise because the heat speeds up 

all chemical reactions in the body. The 

phenomenon of multivoltinism occurs when 

insects which can produce more than one 

generation during a single year. The increase 

in generations leads to greater population 

growth which results in more pest pressure 

against crops. Insects expand their geographic 

territory because rising temperatures permit 

them to enter new areas which they could not 

reach before because of cooler climatic 

conditions. 

2.2 Carbon Dioxide (CO₂) Concentration 

The rising atmospheric CO₂ levels create 

indirect but major impacts on insect pests 

because they change how plants grow and 

their nutritional content. The presence of 

increased CO₂ gas leads to enhanced plant 

growth which results in higher biomass 

production but this development process 

decreases the nitrogen levels found in plant 

tissues. 

The decreasing nutritional content of 

plants requires herbivorous insects to consume 

larger amounts of plant material because they 

need to obtain their necessary nutrients. The 

increased feeding behavior of pests leads to 

more severe agricultural damage which affects 

crop production. The chemical composition of 

plants undergoes changes which affect their 

ability to defend themselves thus making their 

crops more vulnerable to pest attacks. 

2.3 Rainfall and Humidity 

Insect populations depend on two essential 

factors which are rainfall and humidity. Insects 

that have soft bodies which include aphids and 

mites and whiteflies find high humidity 

conditions to be optimal for their growth and 

reproduction. 

The process of heavy rainfall creates 

two main impacts because it removes insect 

populations through physical washing and it 

diminishes their overall population size. The 

combination of irregular rainfall patterns and 

extended periods of drought followed by 

intense rainfall creates conditions which 

enable pests to multiply. The natural 

equilibrium experiences interruption because 

of these environmental changes which result in 

quick pest population growth after the 

destructive conditions end. 

2.4 Extreme Weather Events 

The climate change crisis has increased the 

frequency of extreme weather events which 

now include droughts and floods and cyclones 

and heatwaves. These incidents create 

significant impacts which influence both insect 

pests and their natural enemies. 

Extreme weather conditions decrease 

pest numbers for a short time interval but they 

create ecological disturbances because they 

harm predator and parasitoid populations more 

than pest species. The pest population will 

experience a resurgence after the conditions 

have turned beneficial again. The condition of 

drought activates stress on plants which results 

in decreased plant strength and increased 

vulnerability to insect infestations. 

3. Impact of Climate Change  

Impact of Climate Change on Insect Pest 

Dynamics contains two parts which explain 

how climate change has affected insect pest 

distribution patterns throughout the world.  

3.1 Changes in Geographical Distribution  

presents evidence that climate change creates 

current geographical. Rising temperatures 

enable pests to travel beyond their previous 

survival limits towards higher altitudes and 

higher latitudes. 

The new pest expansion brings fresh 

challenges to areas which have never 

experienced certain insect species before. 

Current agricultural practices need to adapt 

because tropical and subtropical pests have 

begun to spread their range into temperate 

regions. 

3.2 Increased Pest Survival and 

Overwintering 

Warmer winters reduce the mortality of insect 

pests that typically die under extreme cold 

conditions. The population of insects which 

survive off-season periods will enter the new 

growing season with their peak numbers. 

The crop damage risk increases 

because early-season infestations develop into 

more severe problems. Pests build rapid 

population growth during the growing season 

because of their success in surviving the 

winter months. 
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3.3 Altered Life Cycle and Phenology 

Climate change affects the timing of biological 

events, known as phenology, in insect pests. 

Organisms develop faster when temperatures 

increase which leads to them emerging earlier 

and producing shorter life cycles. 

Pests establish better life cycle 

synchronization with their host plants which 

results in improved feeding efficiency and 

increased damage. The synchronization 

permits pests to attack crops when the plants 

experience their most critical vulnerabilities. 

3.4 Pest Outbreaks and Resurgence 

Pest outbreaks occur suddenly when climate 

conditions differ from their normal patterns 

and extreme weather events happen. 

Environmental conditions that change 

frequently create disturbances which prevent 

predators and parasitoids from executing their 

natural pest control functions. 

Pest populations experience rapid 

growth because biological control systems fail 

to function effectively after their initial control 

period ends. Uncontrolled outbreaks result in 

severe crop damage which requires effective 

management to prevent. 

3.5 Emergence of New Pest Species 

Climate change enables invasive alien species 

to invade and establish themselves in new 

ecosystems. Invasive pests gain a competitive 

edge because they enter environments which 

have not developed defenses against their 

presence. 

The emergence of new pest species 

creates additional challenges for farmers and 

researchers because current management 

practices fail to handle these unidentified 

pests. 

4. Impact on Crop Production 

The changing dynamics of insect pests have 

direct and indirect effects on crop production. 

Increased pest pressure leads to significant 

yield losses and deterioration in crop quality. 

Farmers increase their dependence on 

chemical pesticides because they need to 

handle pest problems which results in higher 

expense and environmental danger. Pesticides 

need to be used at limited amounts because 

their excessive application results in two 

problems. Pesticide overuse creates two major 

problems which threaten food production 

systems and farmers' ability to earn a living. 

5. Impact on Natural Enemies 

The essential function of natural enemies 

through their predation and parasitoid 

activities and their pathogen attacks leads to 

effective insect pest population control. But 

climate change brings negative effects to these 

beneficial organisms. 

The different ways pests and their 

natural enemies respond to climate changes 

create development patterns which take place 

at different times thus decreasing biological 

control efficiency. The decline of natural 

enemy populations occurs when biodiversity 

and habitat conditions change which results in 

decreased ecosystem stability. 

6. Case Examples 

Real-world situations demonstrate how climate 

change affects insect pest populations. The 

Helicoverpa armigera (cotton bollworm) 

population has increased in warmer climates 

because those conditions enable its growth and 

reproduction. 

Whiteflies and aphids have spread to 

new areas while becoming major pest threats 

in vegetable crops. Under the current climatic 

changes in rice ecosystems stem borers show 

greater pest activity which leads to heavier 

crop damage. 

7. Adaptive Strategies for Pest Management 

7.1 Integrated Pest Management (IPM) 

Sustainable pest management requires the 

implementation of Integrated Pest 

Management (IPM) strategies. Through its 

combination of biological and cultural and 

mechanical and chemical methods IPM system 

protects against pests while decreasing 

environmental damage. The system gains 

strength through the combination of pest-

resistant varieties and ecological methods. 

7.2 Climate-Smart Agriculture 

Climate-smart agricultural practices involve 

adjusting cropping patterns and sowing dates 

with crop selection to decrease pest threats. 

The combination of crop diversification and 

intercropping systems leads to decreased pest 

problems and enhanced system stability. 

7.3 Monitoring and Forecasting 

Pest population monitoring needs to be done 

continuously through regular surveillance 

because it enables quick response when 

intervention is necessary. Farmers use 

weather-based pest forecasting models and 

early warning systems to implement 

preventive actions that stop pest outbreaks 

from happening. 

7.4 Biological Control Enhancement 

Natural enemy conservation together with 

their population increase serves as the 
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foundation for effective pest control systems. 

Biological control practices see improvements 

through habitat management practices which 

decrease pesticide usage while biocontrol 

agents are released. 

 

7.5 Use of Digital Technologies 

Pest management systems undergo 

transformation through the application of 

remote sensing technology together with 

artificial intelligence and mobile advisory 

systems. The systems provide farmers with 

capabilities to monitor pest activity in real-

time while they can precisely forecast pest 

behavior and receive urgent alerts. 

8. Future Research Needs 

Research should develop pest management 

techniques which can withstand climate 

variations and environmental changes. 

Scientists need to study how climate-related 

stressors affect pest species evolution and their 

adaptive capacity to identify their climate 

adaptation techniques. Scientists need to 

improve pest forecasting models through the 

integration of climatic data and biological 

information together with ecological research 

findings. Sustainable pest control methods 

which protect the environment will play an 

essential role in achieving sustainable 

agricultural practices. 

 

CONCLUSION 

Insect pest behavior patterns undergo 

fundamental transformations because of 

climate change which creates major obstacles 

for agricultural productivity and sustainability 

efforts. The agricultural industry needs to 

create active pest management systems which 

can handle the increasing number and strength 

of pest outbreaks. 

Effective insect pest management under 

climate change requires the integration of 

traditional knowledge together with 

contemporary technologies and adaptive 

strategies which can withstand future climate 

changes. 
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