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Abstract— The incubation of chicken eggs is a critical process 

influenced by various thermal and physical parameters, 

significantly impacting hatchability rates. This paper explores 

the effects of incubation temperature, humidity, egg turning, 

egg size, eggshell quality, and storage conditions on 

embryonic development and successful hatching, with a 

specific focus on Indian conditions and the Kaveri breed. A 

comprehensive review of 50 recent research papers highlights 

the importance of optimizing these factors to enhance 

productivity in Indian poultry farming. The study also 

examines technological advancements in incubation 

management and their role in improving hatchability outcomes 

in India. 
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I. INTRODUCTION 

Hatchability is a key determinant of poultry farming efficiency, 

influenced by multiple factors ranging from environmental 

conditions to egg characteristics. The incubation process aims 

to replicate the natural brooding conditions provided by hens. 

Any deviation from optimal thermal and physical parameters 

can result in decreased hatching success, increased embryo 

mortality, or developmental abnormalities. This paper provides 

an in-depth analysis of research findings on incubation 

conditions and their impact on hatchability, specifically 

focusing on the Indian context and the Kaveri breed, which is 

widely reared in India for its adaptability and high productivity. 

 

II. THERMAL FACTORS IN INCUBATION 

2.1 Temperature Regulation 

Temperature is the most crucial factor in artificial incubation. 

The recommended incubation temperature for Kaveri chicken 

eggs is between 37.5°C and 38.5°C. Studies conducted in 

Indian poultry farms indicate that temperature fluctuations 

beyond this range significantly affect embryonic development. 

High temperatures above 39°C can lead to increased 

embryonic mortality, while lower temperatures prolong the 

incubation period and may result in weak hatchlings. 

2.2 Thermal Fluctuations and Stress  

Controlled thermal manipulation techniques have been 

explored to improve thermotolerance in chicks. Research 

suggests that short-term exposure to mild heat stress during 

incubation can enhance post-hatch resilience. However, 

excessive thermal fluctuations due to India’s varying climatic 

conditions can lead to developmental deformities and hatch 

failure. Studies in Indian poultry farms highlight the 

importance of maintaining stable incubation conditions in 

tropical and semi-arid regions.emperature is the most crucial 

factor in artificial incubation.  

2.3 Heat Distribution in Incubators 

Uniform heat distribution is essential for ensuring consistent 

embryonic growth. Modern incubators used in India, such as 

automatic digital incubators, use forced-air circulation to 

maintain even temperatures. Research conducted in Indian 

poultry hatcheries shows that uneven heat distribution can 

cause asynchronous hatching and negatively impact chick 

quality. Adapting incubator designs to local conditions by 

improving air circulation and insulation can enhance 

hatchability.  

 

III. PHYSICAL FACTORS IN CUBATION 

3.1 Egg Size and Hatchability 

The size of the egg plays a significant role in hatchability. 

Medium-sized eggs (55-65g) of the Kaveri breed have been 

found to exhibit the highest hatching success rates in Indian 

studies. Larger eggs may experience difficulties in gas 

exchange, while smaller eggs may lack sufficient nutrients for 

optimal embryonic growth. Research conducted on Kaveri 

breed eggs in India supports the importance of selecting eggs 

of optimal size for incubation. 

 

3.2 Eggshell Quality and Porosity  

Eggshell characteristics, including thickness and porosity, 

influence gas exchange and moisture retention. Poor shell 

quality can lead to excessive water loss or insufficient oxygen 

supply, both of which can hinder embryonic survival. Indian 

studies indicate that nutritional factors, such as calcium and 

vitamin D supplementation in breeding hens, play a crucial 
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role in maintaining optimal eggshell quality for Kaveri breed 

eggs. 

 

3.3 Egg Turning Frequency 

Turning eggs during incubation prevents the embryo from 

adhering to the inner membrane. Most incubators follow a 

turning schedule of 90-degree rotations every one to two 

hours. Studies conducted in India confirm that regular turning 

improves vascular development and ensures uniform nutrient 

distribution, ultimately improving hatch rates for the Kaveri 

breed. 

 

3.4 Pre-Incubation Storage Conditions 

Egg storage before incubation significantly affects 

hatchability. Optimal storage conditions include a temperature 

range of 12-16°C and relative humidity of 75-80%. Research 

conducted in India highlights that eggs stored for longer than 

10 days show a decline in hatchability due to albumen 

degradation and reduced gas exchange efficiency. Farmers in 

India are encouraged to minimize storage durations and ensure 

proper handling to improve hatchability outcomes. 

 

IV. INTERACTION OF THERMAL AND PHYSICAL FACTORS 

Thermal and physical factors are interdependent in 

determining incubation success. Poor eggshell quality can 

exacerbate temperature-related issues, while improper egg 

turning can lead to localized overheating or cooling. Studies 

conducted in Indian hatcheries suggest that integrating smart 

incubation technologies with traditional incubation practices 

can significantly improve hatchability rates for the Kaveri 

breed. 

 

V. TECHNOLOGICAL INNOVATIONS IN INCUBATION 

Recent advancements in incubation technology in India 

include real-time monitoring systems, automated turning 

mechanisms, and AI-based environmental control systems. 

These innovations help optimize incubation parameters, 

ensuring stable conditions and improving hatchability 

outcomes. Studies conducted in Indian poultry farms highlight 

the effectiveness of integrating solar-powered incubators for 

rural areas with unreliable electricity supply. 

 

VI. CONCLUSION AND RECOMMENDATIONS 

Optimizing incubation conditions through precise control of 

thermal and physical factors is essential for maximizing 

hatchability. Poultry farmers in India should maintain stable 

incubation temperatures, ensure proper egg turning, and 

optimize storage conditions to achieve higher hatch rates for 

the Kaveri breed. Future research should focus on integrating 

smart monitoring systems, improving indigenous incubation 

techniques, and developing cost-effective incubation models 

suited to Indian climatic conditions. 
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