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Parasitic diseases of domestic fowl have long been a 

subject of interest and concern for both the scientific 

community and the poultry industry. These diseases not 

only affect the health and productivity of poultry but also 

have significant economic and public health implications. 

This book aims to provide a comprehensive overview of 

the parasitic diseases that afflict domestic fowl, 

highlighting their biology, epidemiology, impact, and 

control strategies. 

The motivation for writing this book stems from the 

recognition of the critical role that domestic fowl play in 

global food security and the need for effective management 

of parasitic diseases to ensure sustainable poultry 

production. Chickens, in particular, are a vital source of 

protein for many communities around the world, and their 

health directly impacts human nutrition and economic 

stability. 

This book is structured to offer a detailed exploration 

of the subject, starting with the biology and life cycles of 

common poultry parasites. Understanding the intricate life 

cycles and survival strategies of these parasites is crucial 

for developing effective control measures. I delve into the 

fascinating world of parasitology, exploring how these 

organisms have adapted to their hosts and environments 

over time. 

Subsequent chapters address the epidemiology of 

parasitic diseases in domestic fowl, examining how these 

diseases spread within flocks and across regions. The 

various factors that influence disease transmission, 

including environmental conditions, management practices, 

and host susceptibility have been discussed. This 

epidemiological perspective is essential for designing 

targeted interventions and monitoring the effectiveness of 

control programs. 
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The impact of parasitic diseases on poultry health and 

productivity is a central theme of this book. Detailed 

accounts of the clinical manifestations of these diseases, 

their effects on growth, reproduction, and overall well-

being of the birds have been provided. Economic losses 

resulting from reduced productivity, increased mortality, 

and the costs associated with disease management are also 

discussed in depth. 

Control strategies form a significant portion of this 

book, reflecting the importance of managing parasitic 

diseases to maintain healthy and productive flocks. A range 

of control measures, including chemotherapeutic 

treatments, vaccination, and integrated pest management 

approaches have also been explored. The role of 

biosecurity and good management practices in preventing 

and controlling parasitic infections is emphasized 

throughout. 

One of the unique aspects of this book is its focus on 

case studies and real-world examples of successful parasitic 

disease control programs. By examining these case studies, 

readers can gain insights into practical approaches and 

lessons learned from various contexts. These examples 

highlight the importance of multidisciplinary collaboration 

and the adaptation of strategies to local conditions. 

In writing this book, I have drawn on the latest 

research and contributions from experts in the field of 

parasitology, veterinary medicine, and poultry science. The 

aim is to provide a resource that is both scientifically 

rigorous and accessible to a broad audience, including 

researchers, veterinarians, poultry producers, and students. 

I am deeply grateful to the many individuals and 

organizations, particularly UGC for sanctioning the Minor 

Research Project vide Letter No. F. No. PSW-088/14-15 

(ERO), dated 02-Feb-15, that have supported this project. 

The collaboration and knowledge sharing among scientists, 

veterinarians, and industry professionals have been 

invaluable in bringing this book to fruition. Special thanks 
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are due to the researchers whose pioneering work has laid 

the foundation for our understanding of parasitic diseases in 

poultry. I am particularly thankful to International 

Academic Publishing House for extending their all possible 

support for publication of this book. 

As we look to the future, it is clear that the challenge 

of managing parasitic diseases in domestic fowl will 

continue to evolve. Emerging diseases, changing climatic 

conditions, and evolving resistance to treatments are just a 

few of the factors that will shape the landscape of poultry 

health. This book aims to equip readers with the knowledge 

and tools needed to navigate these challenges and 

contribute to the advancement of poultry health and 

productivity. 

I hope that this book will serve as a valuable reference 

and inspire further research and innovation in the field of 

poultry parasitology. By advancing our understanding and 

management of parasitic diseases, this book can help 

ensure a healthy and sustainable future for domestic fowl 

and the people who depend on them. 

Thank you for embarking on this journey with us. I 

invite you to delve into the chapters that follow and explore 

the complex and fascinating world of parasitic diseases in 

domestic fowl. 

Dr. Bhaskar Mahanayak 
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Parasites are a diverse group of organisms that live in or on a 

host organism, deriving nutrients and shelter at the host's 

expense. This intricate relationship has profound implications for 

the host, often leading to various forms of harm, ranging from 

minor irritations to severe diseases and even death. The study of 

parasites and their interactions with host organisms is known as 

parasitology, a branch of biology and medicine that has 

significant relevance in understanding, diagnosing, and 

controlling parasitic diseases (Roberts & Janovy, 2009). 

Defining Parasites 

A parasite is an organism that lives on or inside another 

organism, known as the host, and derives its nutrients at the 

host's expense. This relationship typically results in harm to the 

host, although the extent of the harm can vary widely. Parasites 

can be found across various biological kingdoms, including 

protozoa (single-celled organisms), helminths (worms), and 

ectoparasites (such as ticks, fleas, and lice) (Chandler & Read, 

1961). 
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Parasites exhibit complex life cycles, often involving multiple 

hosts. These life cycles can be direct, where the parasite only 

requires a single host to complete its development, or indirect, 

involving intermediate hosts where the parasite undergoes 

developmental stages before reaching its definitive host. For 

instance, the life cycle of the malaria parasite, Plasmodium, 

includes both human and mosquito hosts (CDC, 2020). 

One of the defining characteristics of parasites is their ability 

to manipulate host physiology and behavior to enhance their own 

survival and transmission. For example, the lancet liver fluke 

(Dicrocoelium dendriticum) alters the behavior of infected ants 

to increase the likelihood of being eaten by herbivores, thus 

continuing its life cycle (Dobson, 1988). Similarly, parasites like 

Trypanosoma brucei, which causes African sleeping sickness, 

can evade the host's immune system through mechanisms like 

antigenic variation, where they periodically change their surface 

proteins to avoid detection (Cross, 1975). 

Parasites pose significant health challenges to humans and 

animals, leading to diseases that range from mild to life-

threatening. These diseases often have substantial economic and 

social impacts, particularly in developing regions where access 

to healthcare and sanitation is limited. Control and prevention of 

parasitic infections involve a combination of strategies, including 

improving sanitation, vector control, health education, and the 

development of vaccines and effective treatments (WHO, 2020). 

Understanding the biology and ecology of parasites is crucial 

for devising effective strategies to manage and mitigate their 

impact on health and well-being. Through multidisciplinary 

approaches involving parasitology, immunology, and public 

health, efforts continue to address the challenges posed by 

parasitic infections globally (Hotez et al., 2007). 

Definition of Parasitology 

Parasitology is the scientific study of parasites, their hosts, 

and the relationship between them. It encompasses the biology, 
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ecology, physiology, and pathology of parasitic organisms, as 

well as the ways in which these parasites interact with their hosts 

and environments. Parasites can include protozoa, helminths 

(worms), and arthropods such as fleas, ticks, and lice. These 

organisms rely on a host for survival, often causing harm to the 

host in the process (Roberts &Janovy, 2009). 

Scope of Parasitology 

The scope of parasitology is broad and multifaceted, 

encompassing several key areas of study: 

Biology and Life Cycles of Parasites 

Understanding the complex life cycles of parasites, which 

often involve multiple hosts and various developmental stages, is 

a fundamental aspect of parasitology. Studying the physiology 

and morphology of parasites helps understand how they adapt to 

their environments and hosts (Chandler & Read, 1961). 

Host-Parasite Interactions 

Investigating how parasites invade hosts, evade immune 

responses, and cause disease is crucial. Examining the 

physiological and immunological responses of hosts to parasitic 

infections provides insights into the mechanisms of pathogenesis 

and host defense (Cross, 1975). 

Epidemiology of Parasitic Diseases 

Studying the distribution, prevalence, and transmission 

dynamics of parasitic diseases is essential for identifying risk 

factors and patterns of infection. This information informs public 

health interventions and control strategies (WHO, 2020). 

Pathogenesis and Clinical Manifestations 

Understanding the mechanisms by which parasites cause 

disease and the resulting clinical symptoms is critical for 

diagnosing and treating parasitic infections. Exploring the impact 

of parasitic infections on individual and public health helps in 

developing targeted interventions (CDC, 2020). 
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Diagnostic Methods 

Developing and improving techniques for detecting and 

diagnosing parasitic infections, such as microscopy, molecular 

methods, and serology, enhances the accuracy and efficiency of 

diagnosis (Hotez et al., 2007). 

Treatment and Control 

Investigating antiparasitic drugs and developing new 

therapies to treat parasitic infections is a continuous process. 

Implementing strategies for controlling and preventing parasitic 

diseases, including vector control, sanitation, and health 

education, is vital for reducing disease burden (WHO, 2020). 

One Health Approach 

Recognizing the interconnectedness of human, animal, and 

environmental health, the One Health approach integrates 

veterinary and medical sciences to address zoonotic parasitic 

infections and their transmission between animals and humans 

(CDC, 2020). 

Importance of Parasitology 

Parasitology is of immense importance due to its implications 

for health, agriculture, and ecology. Here are key reasons why 

the study of parasitology is crucial: 

Public Health Impact 

Global Burden of Disease: Parasitic diseases, such as malaria, 

schistosomiasis, and leishmaniasis, are significant causes of 

morbidity and mortality worldwide, particularly in tropical and 

subtropical regions. Understanding these diseases helps in 

reducing their impact (Hotez et al., 2007). 

Neglected Tropical Diseases (NTDs): Many parasitic 

infections are classified as NTDs, affecting millions of people in 

impoverished regions. Research in parasitology aims to control 

and eliminate these diseases, improving quality of life and 

economic productivity (WHO, 2020). 
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Economic Consequences 

Healthcare Costs: Treating parasitic diseases can be 

expensive, straining healthcare systems, especially in low-

resource settings. Effective parasitology research helps in 

developing cost-effective interventions (Hotez et al., 2007). 

Impact on Livestock and Agriculture: Parasitic infections in 

livestock and crops can lead to significant economic losses. 

Parasitology helps in devising strategies to protect agricultural 

productivity and food security (Roberts & Janovy, 2009). 

Advancements in Medical Science 

Drug Development: Research in parasitology contributes to 

the discovery and development of antiparasitic drugs. 

Understanding parasite biology and resistance mechanisms is 

crucial for developing effective treatments (Cross, 1975). 

Vaccine Development: Parasitology research aids in the 

development of vaccines against parasitic diseases, such as the 

malaria vaccine, providing long-term solutions for disease 

prevention (Hotez et al., 2007). 

Ecological and Environmental Health 

Biodiversity and Ecosystem Health: Parasites play a role in 

regulating host populations and maintaining ecological balance. 

Studying parasites contributes to a better understanding of 

ecosystem dynamics (Dobson, 1988). 

Climate Change: Changes in climate can alter the distribution 

and prevalence of parasites. Parasitology research helps predict 

and mitigate the effects of climate change on parasitic disease 

patterns (WHO, 2020). 

Scientific and Educational Value 

Advancing Knowledge: Parasitology provides insights into 

complex biological interactions and evolutionary processes. It 

enhances our understanding of life sciences (Roberts &Janovy, 

2009). 

Educational Opportunities: Teaching parasitology in 

universities and research institutions helps train the next 
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generation of scientists and healthcare professionals (Chandler & 

Read, 1961). 

Future Directions in Parasitology 

Molecular and Genomic Advances 

Genomic Studies: Sequencing the genomes of parasites and 

their hosts provides insights into the genetic basis of parasitism 

and host resistance, leading to targeted interventions (Hotez et 

al., 2007). 

Molecular Diagnostics: Developing rapid and accurate 

molecular diagnostic tools enhances the detection and 

management of parasitic infections (CDC, 2020). 

Integrated Control Strategies 

Multi-Disciplinary Approaches: Combining chemical, 

biological, environmental, and social interventions creates more 

effective and sustainable control strategies (WHO, 2020). 

Community-Based Programs: Engaging communities in 

control efforts, such as sanitation improvements and health 

education, enhances the effectiveness of interventions (Hotez et 

al., 2007). 

Global Health Initiatives 

International Collaboration: Strengthening global partnerships 

and funding for parasitology research and control programs is 

essential for tackling parasitic diseases (WHO, 2020). 

One Health Approach: Integrating human, animal, and 

environmental health perspectives ensures comprehensive 

strategies for controlling zoonotic parasitic infections (CDC, 

2020). 

Parasitology is a vital field that addresses some of the most 

pressing health and ecological challenges globally. By studying 

the biology, epidemiology, and impact of parasites, 

parasitologists contribute to the development of effective 

diagnostic, therapeutic, and preventive measures. The 

importance of parasitology extends beyond human health to 

include economic stability, agricultural productivity, and 
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ecological balance. As the field continues to evolve with 

advancements in technology and interdisciplinary approaches, 

parasitology will play an increasingly critical role in improving 

global health outcomes and ensuring sustainable development. 

Through ongoing research, education, and public health 

initiatives, the fight against parasitic diseases will continue to 

make significant strides, benefiting populations worldwide 

(Roberts & Janovy, 2009). 

Types of Parasites 

Parasites are organisms that exploit host organisms to derive 

nutrients, impacting their hosts' health and survival (Poulin, 

2007). They encompass various classifications based on their 

location, mode of life, and relationship with the host. This 

chapter explores different types of parasites categorized into 

ectoparasites, endoparasites, mesoparasites, and other 

classifications, highlighting their characteristics, examples, and 

significance. 

Ectoparasites 

Ectoparasites reside on the host's body surface, typically 

feeding on blood or skin debris (Bush et al., 2001). They include 

arthropods such as insects and arachnids: 

Arthropods: Fleas (Siphonaptera) are small, wingless insects 

that feed on the blood of mammals and birds, transmitting 

diseases like plague (Yersinia pestis) (Rust et al., 2013). 

Examples include Ctenocephalides felis (cat flea) and Pulex 

irritans (human flea). 

Lice (Phthiraptera) are wingless insects adapted for clinging 

to hair or feathers, feeding on blood and transmitting diseases 

like epidemic typhus (Rickettsia prowazekii) (Brouqui & Raoult, 

2006). Examples include Pediculus humanus capitis (head louse) 

and Pediculus humanus corporis (body louse). 

Ticks (Ixodida and Argasidae), arachnids with four pairs of 

legs, feed on blood and transmit diseases such as Lyme disease 

(Borrelia burgdorferi) (Eisen & Eisen, 2018). Examples include 
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Ixodes ricinus (deer tick) and Amblyomma americanum (lone star 

tick). 

Mites (Acari), tiny arachnids with bodies divided into two 

regions, feed on skin cells, hair, or blood, causing diseases like 

scabies (Sarcoptes scabiei) (Arlian, 1989). Examples include 

Sarcoptes scabiei and Demodex folliculorum. 

Endoparasites 

Endoparasites inhabit the host's body and can infect various 

organs, tissues, or cells. They include protozoa and helminths 

(Despommier et al., 2019): 

Protozoa: Amoebas are single-celled organisms causing 

diseases like amoebic dysentery (Entamoeba histolytica) (Ali & 

Nozaki, 2007). Examples include Entamoeba histolytica and 

Naegleria fowleri. 

Flagellates, characterized by whip-like flagella, cause 

infections such as giardiasis (Giardia lamblia) (Savioli et al., 

2006). Examples include Giardia lamblia and Trichomonas 

vaginalis. 

Ciliates, utilizing hair-like cilia for movement, cause diseases 

like balantidiasis (Balantidium coli) (Schuster, 2002). An 

example is Balantidium coli. 

Helminths (Worms): Nematodes (Roundworms) like Ascaris 

lumbricoides cause intestinal obstructions (Bethony et al., 2006). 

Other examples include Enterobius vermicularis. 

Cestodes (Tapeworms) such as Taenia solium cause 

gastrointestinal disturbances (Garcia et al., 2016). Examples 

include Taenia solium and Diphyllobothrium latum. 

Trematodes (Flukes) like Schistosoma mansoni affect various 

organs, leading to chronic infections (Colley et al., 2014). 

Examples include Schistosoma mansoni and Fasciola hepatica. 

Mesoparasites 

Mesoparasites maintain a complex relationship with hosts, 

living in close association but not fully dependent on them for 

survival (Poulin, 2007). Examples include Leishmania species 
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causing diseases like visceral leishmaniasis (Leishmania 

donovani) and cutaneous leishmaniasis (Leishmania braziliensis) 

(McMahon-Pratt & Alexander, 2004). 

Additional Classifications 

Facultative Parasites like Toxoplasma gondii can survive in 

the environment or as parasites causing diseases like 

toxoplasmosis (Dubey & Lindsay, 2020). 

Obligate Parasites such as Plasmodium species causing 

malaria require both humans and mosquitoes to complete their 

life cycle (Cowman et al., 2016). 

Zoonotic Parasites like Echinococcus granulosus can infect 

both animals and humans, causing diseases such as 

echinococcosis (Thompson, 2017). 

Importance of Understanding Parasitic Types 

Understanding parasite types is crucial for disease diagnosis, 

treatment, and public health interventions (Hotez, 2008). It 

informs strategies for disease prevention in agriculture, 

veterinary sciences, and conservation efforts (Zinsstag et al., 

2011). Research into parasite types aids in drug development and 

vaccine design against parasitic diseases (Graham et al., 2013). 

Conclusion 

Parasites exhibit diverse adaptations and lifestyles, classified 

into ectoparasites, endoparasites, mesoparasites, and other 

categories based on their interaction with hosts. Each type poses 

unique challenges to health, agriculture, and ecosystems 

globally. Continued research and education are essential for 

mitigating the impact of parasitic infections and improving 

global health outcomes. 
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Life Cycle and Transmission of Parasites 
 

 

 

 

 

Understanding the life cycles and transmission modes of 

parasites is crucial for comprehending their persistence, spread, 

and disease-causing potential in hosts. Parasites exhibit diverse 

life cycles involving complex interactions between the parasite, 

host, and environment. Their transmission strategies vary widely, 

influenced by factors such as parasite type, host specificity, and 

ecological conditions. Here, we explore the life cycles and 

transmission mechanisms of different types of parasites, 

including protozoa, helminths, and ectoparasites, with examples 

and implications for human and animal health. 

1. Life Cycles of Parasites 

A. Protozoa 

Protozoan parasites, single-celled organisms, reproduce 

asexually or sexually, depending on the species. Their life cycles 

often involve multiple stages and hosts to facilitate transmission: 

Example: Plasmodium spp. (Malaria Parasites) 

Transmission: Malaria parasites are transmitted through the 

bites of infected female Anopheles mosquitoes. When a 

mosquito bites a human host, it injects sporozoites (infective 

stage) into the bloodstream. 
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Life Cycle: 

● Liver Stage: Sporozoites migrate to the liver, 

infect hepatocytes, and develop into schizonts that 

multiply asexually to form merozoites. 

● Blood Stage: Merozoites released into the 

bloodstream invade red blood cells (RBCs), multiply, 

and cause RBC rupture, releasing more merozoites. 

● Sexual Stage: Some merozoites develop into 

male and female gametocytes, ingested by mosquitoes 

during blood meals. Gametocytes fuse in the mosquito 

gut to form zygotes, developing into ookinetes. 

● Oocyst Stage: Ookinetes develop into oocysts 

on the mosquito gut wall. Oocysts release sporozoites 

that migrate to mosquito salivary glands, ready to infect 

another human host during subsequent blood meals 

(Parker & Allen, 2011). 

B. Helminths (Worms) 

Helminth parasites have complex life cycles involving 

intermediate hosts, larval stages, and specific developmental 

pathways: 

Example: Taenia solium (Pork Tapeworm) 

Transmission: Humans acquire Taenia solium infections by 

consuming undercooked pork containing larval cysticerci or 

through fecal-oral contamination with eggs from infected 

individuals. 

Life Cycle: 

● Adult Stage: Tapeworms reside in the human 

small intestine, attaching with suckers and hooks. The 

tapeworm consists of a scolex and proglottids producing 

eggs shed in feces. 

● Intermediate Host: Pigs ingest tapeworm eggs 

or proglottids, where larvae (oncospheres) hatch, 

penetrate the intestinal wall, and migrate to tissues 

forming cysticerci (Schantz et al., 1993). 
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● Human Infection: Humans ingest cysticerci in 

undercooked pork, developing into adult tapeworms in 

the small intestine, completing the life cycle (Garcia et 

al., 2003). 

C. Ectoparasites 

Ectoparasites reside on host surfaces and have specialized 

mechanisms for attachment and feeding: 

Example: Ixodes spp. (Ticks) 

Transmission: Ticks acquire pathogens from infected hosts 

during feeding and transmit them to new hosts during subsequent 

feedings. 

Life Cycle: 

● Eggs: Female ticks lay eggs in the environment, 

typically in leaf litter or soil. 

● Larvae: Hatching larvae seek a blood meal from 

small mammals or birds. 

● Nymphs: After feeding, larvae molt into 

nymphs, which seek larger hosts, including mammals 

and birds. 

● Adults: After feeding, nymphs molt into adults. 

Females engorge with blood, lay eggs, and complete the 

life cycle (Sonenshine& Roe, 2014). 

2. Transmission Modes of Parasites 

Parasites employ diverse transmission strategies, adapted to 

exploit specific ecological niches and host behaviours: 

A. Direct Transmission 

Direct transmission occurs when parasites move directly from 

an infected host to a susceptible host without an intermediate 

vector: 

● Direct Contact: Transmission through physical 

contact between hosts, such as sexually transmitted 

protozoa (e.g., Trichomonas vaginalis) and skin-to-skin 

contact with ectoparasites (e.g., Sarcoptes scabiei 

causing scabies). 
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● Fecal-Oral Route: Transmission via ingestion 

of contaminated food, water, or surfaces contaminated 

with fecal matter containing infective stages, such as 

Entamoeba histolytica (Ali & Nozaki, 2007) and 

helminth eggs (Bethony et al., 2006). 

● Congenital Transmission: Parasites pass from 

mother to offspring during pregnancy or childbirth, e.g., 

Toxoplasma gondii causing toxoplasmosis (Dubey & 

Lindsay, 2020). 

B. Indirect Transmission 

Indirect transmission involves transmission through an 

intermediate vector or reservoir host: 

● Vector-Borne Transmission: Transmission by 

arthropod vectors (e.g., mosquitoes, ticks), e.g., malaria 

parasites (Cowman et al., 2016) and Trypanosoma cruzi 

causing Chagas disease (Noireau et al., 2009). 

● Waterborne Transmission: Transmission 

through contaminated water sources, e.g., 

Cryptosporidium parvum causing cryptosporidiosis 

(Fayer, 2004) and Schistosoma spp. causing 

schistosomiasis (Colley et al., 2014). 

● Foodborne Transmission: Transmission 

through contaminated food sources, e.g., Taenia solium 

transmitted by consuming undercooked pork (Garcia et 

al., 2003) and Echinococcus granulosus causing hydatid 

disease (Thompson, 2017). 

3. Factors Influencing Parasite Transmission 

Several factors influence parasite transmission dynamics and 

disease spread: 

● Host Factors: Host susceptibility, immunity, 

behavior, and population density influence parasite 

transmission (Murray et al., 2016). 

● Parasite Factors: Life cycle complexity, 

reproductive rates, survival in the environment, and 
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virulence affect transmission potential (Graham et al., 

2013). 

● Vector/Intermediate Host Factors: Vector 

competence, abundance, distribution, and host 

preferences impact transmission efficiency (Gonzalez-

Ceron et al., 2009). 

● Environmental Factors: Climate, temperature, 

humidity, and habitat availability influence parasite 

survival, development, and vector biology (Altizer et al., 

2013). 

● Socioeconomic Factors: Access to healthcare, 

sanitation, water quality, and socio-cultural practices 

affect parasite transmission and disease burden (Brooker 

et al., 2006). 

4. Public Health and Control Strategies 

Understanding parasite life cycles and transmission modes is 

critical for developing effective public health interventions: 

● Vector Control: Implementing vector control 

measures (e.g., insecticide-treated bed nets) reduces 

transmission of vector-borne diseases like malaria 

(Hemingway et al., 2016). 

● Health Education: Promoting hygiene, safe 

food handling, and water sanitation educates 

communities about preventing parasite transmission 

(Curtis et al., 2001). 

● Vaccination and Chemoprophylaxis: 

Developing vaccines and preventive treatments (e.g., 

antiparasitic drugs) reduces disease incidence 

(Greenwood, 2008). 

● Surveillance and Monitoring: Monitoring 

parasite prevalence and vector abundance informs 

targeted interventions and outbreak detection (Hay et al., 

2013). 
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● One Health Approach: Integrating human, 

animal, and environmental health enhances 

understanding of zoonotic parasites and their 

transmission pathways (Zinsstag et al., 2011). 

Conclusion 

Parasites exhibit diverse life cycles and transmission modes 

adapted to exploit ecological niches and host behaviors. 

Understanding these dynamics is essential for mitigating the 

impact of parasitic diseases on human and animal health, 

agriculture, and ecosystems. By studying parasite biology, 

transmission mechanisms, and environmental influences, 

researchers and public health practitioners can develop effective 

control strategies, vaccines, and interventions to reduce parasite 

transmission and improve global health outcomes. Continued 

research, surveillance, and interdisciplinary collaboration are 

crucial for addressing emerging parasitic threats and achieving 

sustainable disease control. 
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Understanding Types of Hosts for 

Parasites 

 

 

 

 

 

 

The classification of hosts for parasites is crucial for 

understanding their complex interactions within ecosystems. 

Hosts are categorized based on their role in the parasite's life 

cycle, their relationship with the parasite, and the implications 

for disease transmission and control. Here, we explore diverse 

host types including definitive hosts, intermediate hosts, 

reservoir hosts, paratenic hosts, accidental hosts, and vectors, 

highlighting examples and their significance in parasitology and 

public health. 

1. Definitive Hosts 

Definitive hosts harbor the adult or sexually mature stage of 

parasites, facilitating the completion of their life cycles and 

production of infective stages. 

Examples of Definitive Hosts: 

Humans (Homo sapiens): 

● Parasite Examples: Ascaris lumbricoides (human 

roundworm), Taenia solium (pork tapeworm), 

Plasmodium spp. (malaria parasites). 
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● Role: Humans host adult parasites that 

reproduce, producing infective stages crucial for 

transmission (Parker & Allen, 2011). 

Domestic and Wild Animals: 

● Parasite Examples: Echinococcus granulosus 

(dog tapeworm), Toxoplasma gondii (toxoplasmosis 

parasite). 

● Role: Animals harbor adult parasites in their 

gastrointestinal tract, shedding infective stages in feces 

(Garcia et al., 2003). 

2. Intermediate Hosts 

Intermediate hosts support the development of larval or 

asexual stages of parasites, essential for progressing to the next 

life cycle stage. 

Examples of Intermediate Hosts: 

Snails (Gastropoda): 

● Parasite Examples: Schistosoma spp. (blood 

flukes). 

● Role: Parasites undergo asexual reproduction in 

snails, producing larvae (cercariae) infective to definitive 

hosts (Colley et al., 2014). 

Fish: 

● Parasite Examples: Diphyllobothrium latum (fish 

tapeworm). 

● Role: Fish harbor infective stages 

(metacercariae) that transfer to definitive hosts upon 

ingestion (Schantz et al., 1993). 

Mosquitoes (Culicidae): 

● Parasite Examples: Plasmodium spp. (malaria 

parasites). 

● Role: Mosquitoes facilitate sexual reproduction 

of parasites, transmitting sporozoites to vertebrate hosts 

(Cowman et al., 2016). 

 



 

Parasitic Diseases of Domestic Fowl with Prevalence Study from West Bengal 22 

3. Reservoir Hosts 

Reservoir hosts maintain parasites in nature, often without 

developing clinical disease, serving as a source for transmission 

to other hosts. 

Examples of Reservoir Hosts: 

Rodents (Rodentia): 

● Parasite Examples: Leishmania spp. (causes 

leishmaniasis), Borrelia burgdorferi (causes Lyme 

disease). 

● Role: Rodents sustain parasite populations, 

increasing infection risk to humans through vectors 

(Brooker et al., 2006). 

Bats (Chiroptera): 

● Parasite Examples: Histoplasma capsulatum 

(causes histoplasmosis), Trypanosoma cruzi (causes 

Chagas disease). 

● Role: Bats harbor parasites without severe 

disease, transmitting them to other hosts via vectors or 

contact (Zinsstag et al., 2011). 

4. Paratenic Hosts (Transport Hosts) 

Paratenic hosts harbor infective stages of parasites without 

supporting their development, facilitating transmission to 

definitive hosts. 

Examples of Paratenic Hosts: 

Birds (Aves): 

● Parasite Examples: Toxoplasma gondii. 

● Role: Birds ingest infective stages, hosting 

parasites until consumed by definitive hosts (Dubey & 

Lindsay, 2020). 

Fish: 

● Parasite Examples: Anisakis spp. (marine 

nematodes). 
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● Role: Fish carry larvae infective to definitive 

hosts through consumption of raw or undercooked fish 

(Thompson, 2017). 

5. Accidental Hosts (Incidental Hosts) 

Accidental hosts are not part of the normal life cycle but can 

be infected under unusual circumstances, often without 

contributing to parasite transmission. 

Examples of Accidental Hosts: 

Humans (Homo sapiens): 

● Parasite Examples: Echinococcus multilocularis 

(causes alveolar echinococcosis), Spirometra spp. 

(causes sparganosis). 

● Role: Humans acquire infections from parasites 

not completing their life cycle through ingestion or 

exposure (Graham et al., 2013). 

Livestock and Pets: 

● Parasite Examples: Toxocara canis (dog 

roundworm), Toxoplasma gondii. 

● Role: Animals may host parasites from other 

hosts but do not contribute significantly to transmission 

(Altizer et al., 2013). 

6. Vectors 

Vectors are crucial for transmitting parasites between hosts, 

playing a pivotal role in the epidemiology of vector-borne 

diseases. 

Examples of Vectors: 

Mosquitoes (Culicidae): 

● Parasite Examples: Plasmodium spp., Dirofilaria 

immitis (heartworm parasite). 

● Role: Mosquitoes transmit parasites during 

blood feeding, infecting new hosts (Hemingway et al., 

2016). 
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Ticks (Ixodidae and Argasidae): 

● Parasite Examples: Borrelia burgdorferi, 

Babesia spp. 

● Role: Ticks acquire and transmit pathogens 

during feeding stages, perpetuating disease cycles (Hay 

et al., 2013). 

Implications for Parasitology and Public Health 

Understanding host types is critical for disease transmission 

dynamics, control strategies, and One Health approaches 

integrating human, animal, and environmental health. 

Conclusion 

Host diversity in parasitology reflects intricate interactions 

shaping disease ecology and transmission pathways. Research on 

host-parasite relationships informs strategies to mitigate parasitic 

diseases globally. 
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Host-parasite interaction 

 

 

 

 

 

The interaction between hosts and parasites is a dynamic and 

complex relationship that shapes the ecology, evolution, and 

epidemiology of parasitic organisms. Understanding these 

interactions is crucial for comprehending how parasites adapt to 

exploit host resources, evade host defenses, and ultimately 

influence the health and fitness of both hosts and parasites 

(Graham et al., 2013). 

1. Mechanisms of Host Colonization 

Parasites have evolved diverse strategies to colonize and 

establish themselves within host organisms. The process of host 

colonization typically involves several stages, including host 

recognition, attachment, invasion, and establishment. These 

mechanisms vary widely depending on the type of parasite, its 

life cycle, and the specific adaptations it has developed to exploit 

host resources. 

A. Host Recognition and Attachment 

1. Recognition: Parasites often possess specialized 

structures, receptors, or molecules that enable them to 

recognize and target specific host tissues or cell types. 

Host recognition can be mediated by chemical signals, 
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surface proteins, or molecular mimicry that allows 

parasites to evade host immune detection initially 

(Dubey & Lindsay, 2020). 

2. Attachment: Once recognized, parasites use 

various mechanisms to attach to host cells or tissues. 

This may involve adhesive structures, such as suckers, 

hooks, or specialized adhesive proteins, which facilitate 

firm attachment and prevent dislodgment from host 

surfaces. 

Example: Plasmodium falciparum (Malaria Parasite) 

● Recognition: Malaria parasites recognize and 

attach to specific receptors on red blood cells (RBCs), 

enabling them to invade and replicate within these cells 

(Cowman et al., 2016). 

● Attachment: Plasmodium spp. use specialized 

proteins, such as circumsporozoite protein and merozoite 

surface proteins, to attach to and invade RBCs, 

facilitating their survival and propagation in the host 

bloodstream (Parker & Allen, 2011). 

B. Invasion and Establishment 

1. Invasion: Parasites employ various strategies to 

penetrate host barriers and gain access to internal tissues 

or organs. This may involve active penetration, secretion 

of proteolytic enzymes to degrade host barriers, or 

exploiting host cellular processes for entry. 

2. Establishment: Once inside the host, parasites 

establish themselves in a suitable microenvironment that 

provides necessary nutrients and conditions for growth 

and reproduction. This involves evading host immune 

responses and modulating host cellular functions to 

create a hospitable niche. 

Example: Toxoplasma gondii (Toxoplasmosis Parasite) 

● Invasion: Toxoplasma gondii invades host cells, 

such as macrophages and neurons, using a specialized 
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organelle called the rhoptry, which releases proteins that 

facilitate invasion by manipulating host cell signaling 

pathways (Garcia et al., 2003). 

● Establishment: Inside host cells, T. gondii forms 

intracellular structures called tissue cysts, where it can 

persist and evade host immune responses, allowing long-

term survival and potential transmission to new hosts 

(Dubey & Lindsay, 2020). 

2. Host Immune Responses to Parasites 

Hosts have evolved complex immune systems to detect, 

respond to, and eliminate invading parasites. The immune 

response to parasites involves both innate and adaptive immune 

mechanisms that recognize parasite-associated molecular 

patterns (PAMPs) and mount specific responses to control and 

eliminate parasitic infections. However, parasites have also 

evolved sophisticated strategies to evade or suppress host 

immune responses, leading to chronic infections or 

asymptomatic carriage. 

A. Innate Immune Response 

1. Recognition of PAMPs: Host innate immune 

cells, such as macrophages, dendritic cells, and 

neutrophils, detect PAMPs expressed by parasites, 

triggering inflammatory responses and phagocytosis to 

eliminate parasites (Colley et al., 2014). 

2. Inflammatory Responses: Innate immune cells 

release cytokines and chemokines that recruit additional 

immune cells to the site of infection, enhancing 

antimicrobial activities and tissue repair processes. 

Example: Leishmania spp. (Leishmaniasis Parasites) 

● Innate Immune Recognition: Macrophages 

recognize lipophosphoglycan (LPG) and 

glycoinositolphospholipids (GIPLs) on Leishmania 

parasites, initiating phagocytosis and activation of 

inflammatory pathways (Brooker et al., 2006). 
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● Immune Evasion: Leishmania spp. evade 

phagocytic killing by inhibiting macrophage activation 

and modulating cytokine responses, allowing them to 

survive and replicate within host cells (Colley et al., 

2014). 

B. Adaptive Immune Response 

1. Antigen Presentation: Dendritic cells present 

parasite-derived antigens to T lymphocytes (T cells), 

initiating adaptive immune responses characterized by 

antigen-specific recognition and activation of effector 

cells. 

2. T Cell Responses: CD4+ T helper cells 

orchestrate immune responses by producing cytokines 

that activate macrophages (Th1 response) or B cells (Th2 

response) to produce antibodies against parasites. 

Example: Schistosoma spp. (Schistosomiasis Parasites) 

● Adaptive Immunity: Schistosoma parasites 

induce a mixed Th1/Th2 immune response, 

characterized by interleukin production and antibody 

production (Colley et al., 2014). 

● Chronic Infection: Parasites evade immune 

clearance by modulating host immune responses and 

inducing regulatory T cells (Tregs), leading to chronic 

infections and host tolerance to parasite antigens 

(Brooker et al., 2006). 

3. Coevolutionary Dynamics 

The interactions between hosts and parasites drive 

coevolutionary processes that shape genetic and phenotypic traits 

in both organisms over evolutionary timescales. Host-parasite 

coevolution involves reciprocal adaptations and counter-

adaptations that influence the virulence of parasites, host 

resistance mechanisms, and the genetic diversity of both 

populations. 
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A. Red Queen Hypothesis 

The Red Queen hypothesis proposes that hosts and parasites 

engage in an evolutionary arms race, where each adapts to 

counteract the other's strategies for survival and reproduction. 

This continual adaptation leads to the maintenance of genetic 

diversity and variation within populations over time (Graham et 

al., 2013). 

Example: Mycobacterium tuberculosis (Tuberculosis 

Bacterium) 

● Host Resistance: Human populations exhibit 

genetic variability in immune response genes (e.g., HLA 

alleles) that influence susceptibility to M. tuberculosis 

infection and disease progression (Altizer et al., 2013). 

● Pathogen Evolution: M. tuberculosis evolves 

drug resistance through mutations in genes encoding 

drug targets or transporters, leading to challenges in 

tuberculosis treatment and control (Hay et al., 2013). 

B. Coevolutionary Arms Race 

1. Host Resistance Mechanisms: Hosts develop 

genetic, physiological, and behavioral adaptations to 

reduce parasite transmission or minimize the impact of 

parasitic infections on fitness and reproductive success. 

2. Parasite Counter-Adaptations: Parasites evolve 

mechanisms to evade host immune responses, 

manipulate host behaviors, or adapt to environmental 

changes that affect transmission dynamics and host 

range. 

Example: Plasmodium falciparum (Malaria Parasite) 

● Host Adaptation: Human populations in malaria-

endemic regions exhibit genetic polymorphisms (e.g., 

sickle cell trait) that confer resistance to severe malaria 

by reducing parasite replication in RBCs (Cowman et al., 

2016). 
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● Parasite Adaptation: P. falciparum evolves 

resistance to antimalarial drugs through mutations in 

drug target genes (e.g., chloroquine resistance 

transporter), complicating malaria treatment and control 

efforts (Parker & Allen, 2011). 

4. Ecological and Evolutionary Implications 

Host-parasite interactions have profound ecological and 

evolutionary implications that extend beyond individual 

organisms to influence community dynamics, biodiversity, and 

ecosystem stability. Parasites can act as key regulators of host 

populations, influencing host population dynamics, community 

structure, and ecosystem functioning. 

A. Population Dynamics 

1. Parasite-Induced Mortality: Parasites can cause 

significant mortality in host populations, influencing 

population size, age structure, and reproductive success. 

2. Host Density-Dependent Transmission: Parasite 

transmission rates often increase with host population 

density, leading to density-dependent effects on parasite 

prevalence and disease outbreaks. 

Example: Rabies Virus (Rabies) 

● Population Regulation: Rabies virus causes 

lethal infections in mammalian hosts, contributing to 

population regulation in wildlife and domestic animal 

populations (Garcia et al., 2003). 

● Transmission Dynamics: Rabies transmission 

rates increase with host population density, facilitating 

viral spread through bites and saliva exchange among 

susceptible hosts (Graham et al., 2013). 

B. Biodiversity and Community Ecology 

1. Parasite Diversity: Parasites contribute to 

biodiversity by interacting with diverse host species, 

resulting in coevolutionary hotspots and the emergence 

of specialized host-parasite interactions. 
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2. Keystone Species: Parasites can influence 

community structure by acting as keystone species that 

regulate host populations and mediate species 

interactions within ecosystems. 

Example: Plasmodium spp. (Malaria Parasites) 

● Biodiversity Hotspots: Plasmodium parasites 

infect a wide range of vertebrate hosts, including birds, 

reptiles, and mammals, contributing to parasite diversity 

and evolutionary divergence (Cowman et al., 2016). 

● Ecological Interactions: Malaria parasites 

influence community dynamics by affecting the survival 

and behavior of mosquito vectors, avian hosts, and other 

organisms in terrestrial and aquatic ecosystems (Parker 

& Allen, 2011). 

5. Implications for Public Health 

Host-parasite interactions have significant implications for 

public health, contributing to the emergence, transmission, and 

control of infectious diseases globally. Understanding these 

interactions is essential for developing effective strategies for 

disease prevention, surveillance, and treatment. 

A. Disease Emergence and Transmission 

1. Zoonotic Transmission: Parasites with reservoir 

hosts can spill over into human populations, causing 

zoonotic diseases that pose public health threats and 

challenges for disease control (Altizer et al., 2013). 

2. Vector-Borne Diseases: Parasites transmitted by 

vectors (e.g., mosquitoes, ticks) contribute to the 

transmission of vector-borne diseases (e.g., malaria, 

Lyme disease) that affect human populations worldwide. 

Example: Trypanosoma cruzi (Chagas Disease Parasite) 

● Zoonotic Transmission: T. cruzi infects 

mammals, including humans and domestic animals, 

through triatomine bug vectors, contributing to Chagas 
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disease transmission in endemic regions (Brooker et al., 

2006). 

● Vector Control: Vector control measures, such 

as insecticide-treated bed nets and indoor residual 

spraying, are critical for reducing T. cruzi transmission 

and preventing Chagas disease outbreaks (Garcia et al., 

2003). 

B. Disease Surveillance and Control 

1. Diagnostic Tools: Understanding host-parasite 

interactions informs the development of diagnostic tests 

and tools for detecting parasitic infections in humans, 

animals, and environmental samples. 

2. Treatment Strategies: Effective treatment 

strategies for parasitic diseases rely on knowledge of 

parasite biology, host-parasite interactions, and 

mechanisms of drug resistance. 

Example: Plasmodium vivax (Vivax Malaria Parasite) 

● Diagnostic Challenges: P. vivax infections are 

characterized by relapses due to dormant liver-stage 

parasites (hypnozoites), requiring specific diagnostic 

tests (e.g., PCR-based assays) for accurate detection 

(Parker & Allen, 2011). 

● Drug Resistance: P. vivax evolves resistance to 

antimalarial drugs, such as chloroquine, necessitating 

alternative treatment regimens (e.g., primaquine) to 

prevent and control drug-resistant infections (Cowman et 

al., 2016). 

Conclusion 

Host-parasite interactions encompass a spectrum of 

ecological, evolutionary, immunological, and public health 

dynamics that influence the persistence and transmission of 

parasitic diseases. By studying these interactions, researchers can 

gain insights into parasite adaptation strategies, host immune 

responses, and the ecological roles of parasites in natural 
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ecosystems. Continued research and interdisciplinary 

collaboration are essential for advancing our understanding of 

host-parasite interactions and developing innovative approaches 

for disease prevention, control, and conservation of biodiversity. 
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Understanding Host-Parasite Co-evolution: 

Mechanisms, Patterns, and Ecological 

Consequences 

 

 

 

 

 

Co-evolution is a dynamic process where species reciprocally 

influence each other's adaptations over time. In the context of 

host-parasite interactions, this phenomenon occurs as parasites 

and hosts adapt to each other's defenses and adaptations, driving 

rapid genetic changes and diversification (Thompson, 2005). 

1. Introduction to Co-evolution 

Co-evolution between hosts and parasites resembles an arms 

race, where both parties continuously evolve to gain reproductive 

advantages in changing environments (Van Valen, 1973). This 

evolutionary dynamic is essential for the survival and persistence 

of both hosts and parasites. 

A. Key Concepts in Co-evolution 

1. Red Queen Hypothesis: The Red Queen 

hypothesis posits that host-parasite interactions drive 

ongoing adaptation, akin to an evolutionary arms race 

necessary for the survival of both hosts and parasites 

(Hamilton et al., 1990). 
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2. Geographic Mosaic Theory: This theory 

suggests that co-evolutionary interactions vary 

geographically due to local ecological conditions and 

host population dynamics, influencing the outcomes of 

co-evolution (Thompson, 2005). 

2. Mechanisms Driving Co-evolution 

Co-evolution between hosts and parasites is shaped by genetic 

variation, selective pressures, and ecological factors that 

influence their interactions and adaptations. 

A. Genetic Variation and Adaptation 

1. Host Genetic Variation: Genetic diversity 

within host populations influences susceptibility to 

parasites and the effectiveness of immune responses 

(Thompson, 2005). Certain host genetic traits confer 

resistance or susceptibility to specific parasites, shaping 

the evolutionary trajectories of both parties. 

2. Parasite Adaptation: Parasites evolve rapidly 

due to their short generation times and large population 

sizes, developing traits such as virulence factors and 

drug resistance mechanisms to evade host defenses 

(Schmid-Hempel, 2011). 

B. Selective Pressures and Co-evolutionary Arms Race 

1. Host-Parasite Interactions: Interactions 

between hosts and parasites create selective pressures 

that drive adaptation and counter-adaptation. Hosts 

develop immune responses and behaviors to resist 

infections, while parasites evolve mechanisms to exploit 

hosts and evade immune defenses (Thompson, 2005). 

2. Evolutionary Trade-offs: Parasites face trade-

offs between virulence (ability to harm hosts) and 

transmission (ability to spread to new hosts), optimizing 

fitness benefits with infection costs (Frank, 1996). 
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3. Patterns of Co-evolution 

Co-evolutionary patterns vary across ecological and 

evolutionary scales, influenced by host specificity, parasite life 

history traits, and environmental conditions. 

A. Host Specificity and Co-speciation 

1. Co-speciation: Co-speciation occurs when 

parasites and hosts speciate in parallel, leading to 

phylogenetic congruence between host and parasite 

evolutionary trees (Brooks & McLennan, 1993). 

2. Host Range Expansion: Some parasites have 

broad host ranges, allowing them to switch hosts and 

adapt to new environments, influencing co-evolutionary 

dynamics (Brooks & McLennan, 1993). 

B. Geographic Variation and Local Adaptation 

1. Geographic Mosaic of Co-evolution: Co-

evolutionary interactions vary geographically due to 

spatial heterogeneity in host and parasite populations, 

influencing genetic divergence and co-evolutionary 

outcomes (Thompson, 2005). 

2. Local Adaptation: Host and parasite 

populations may exhibit local adaptation, evolving 

specific traits that enhance fitness in local environments 

(Kawecki & Ebert, 2004). 

4. Co-evolutionary Dynamics in Practice 

Understanding co-evolutionary dynamics informs disease 

ecology, evolution, and management strategies, offering insights 

into disease emergence and host-parasite interactions. 

A. Disease Emergence and Evolution 

1. Zoonotic Spillover: Wildlife hosts and their 

parasites can lead to zoonotic disease spillover events, 

influenced by ecological changes and pathogen 

adaptation (Daszak et al., 2000). 

2. Antimicrobial Resistance: The co-evolutionary 

arms race between pathogens and antimicrobial drugs 
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drives the evolution of resistance mechanisms, posing 

challenges for disease management (Andersson & 

Hughes, 2010). 

B. Conservation and Biodiversity 

1. Parasite-mediated Selection: Parasites 

influence host populations and biodiversity by exerting 

selective pressures on hosts, impacting ecosystem health and 

conservation efforts (Lafferty & Kuris, 2002). 

2. Evolutionary Conservation: Co-evolutionary 

interactions contribute to species adaptation and genetic 

diversity, essential for conservation biology and management 

of endangered species (Lafferty & Kuris, 2002). 

5. Implications for Public Health and Management 

Co-evolutionary dynamics have significant implications for 

disease prevention, control, and public health strategies, 

necessitating interdisciplinary approaches and adaptive 

management. 

A. One Health Approach 

1. Interdisciplinary Collaboration: The One 

Health approach integrates ecology, evolution, epidemiology, 

and public health to address infectious disease challenges and 

co-evolutionary dynamics (Zinsstag et al., 2012). 

2. Adaptive Management: Adaptive management 

strategies incorporate co-evolutionary principles into disease 

management, enhancing resilience to emerging infectious 

diseases (Grenfell et al., 2004). 

Conclusion 

Host-parasite co-evolution is a complex process driven by 

genetic variation, selective pressures, and ecological interactions 

that shape disease dynamics and evolutionary trajectories. 

Understanding these dynamics informs disease ecology, 

conservation biology, and public health strategies, promoting 

sustainable management of infectious diseases and ecosystem 

health. 
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The Impact of Parasites on Hosts: 

Biological, Ecological, and 

Evolutionary Consequences 

 

 

 

 

Parasites rely on hosts for survival and reproduction, often at 

the expense of host health and fitness, leading to diverse effects 

ranging from subtle behavioral changes to severe disease and 

mortality. Understanding these impacts is crucial for 

comprehending disease dynamics, host evolution, ecosystem 

functioning, and human health implications. This exploration 

delves into various dimensions of how parasites affect hosts, 

including physiological, immunological, ecological, and 

evolutionary aspects. 

1. Physiological Effects of Parasites on Hosts 

Parasites can profoundly affect host physiology by disrupting 

normal functions and metabolic processes, depending on the 

parasite type, life cycle stage, and targeted organs or tissues. 

A. Nutrient Drain and Energy Diversion 

1. Nutrient Competition: Parasites like Plasmodium 

spp. compete with hosts for essential nutrients, leading to 

malnutrition, impaired growth, and reduced reproductive 

success (Crompton, 1999). 

Example: Plasmodium (Malaria Parasite) 
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Impact: Plasmodium consumes host hemoglobin, causing 

anemia and impairing oxygen transport, resulting in fatigue and 

other health complications (Snow et al., 2005). 

B. Tissue Damage and Pathology 

1. Mechanical Damage: Parasites such as 

Schistosoma spp. physically damage host tissues during 

attachment and feeding, leading to lesions and organ 

dysfunction (Colley et al., 2014). 

2. Immunopathology: Host immune responses to 

parasites can cause tissue inflammation and damage, 

exacerbating disease symptoms (Pearce & MacDonald, 

2002). 

Example:Schistosoma (Schistosomiasis Parasite) 

Pathology: Chronic inflammation and fibrosis in organs like 

the liver and urinary tract result from Schistosoma infections, 

posing life-threatening risks (Colley et al., 2014). 

2. Immunological Effects of Parasites on Hosts 

Parasites manipulate host immune responses to evade 

detection, establish chronic infections, and enhance transmission, 

profoundly impacting host health and disease dynamics. 

A. Immune Evasion Strategies 

1. Antigenic Variation: Parasites alter surface 

antigens to evade immune recognition, persisting in host 

tissues (Barry & Bretscher, 2010). 

2. Suppression of Host Immunity: Parasites release 

immunomodulatory molecules that suppress host 

immune responses, facilitating chronic infections 

(Murray & Berman, 1992). 

Example: Trypanosoma cruzi (Chagas Disease Parasite) 

Immune Evasion:T. Cruzi inhibits host immune activation and 

modulates cytokine production, establishing persistent infections 

(Tarleton, 2001). 
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B. Immunopathogenesis 

1. Autoimmunity: Chronic parasitic infections may 

induce autoimmune reactions where host immune 

responses target self-tissues, leading to autoimmune 

diseases (Hunter & Sibley, 2012). 

2. Allergic Reactions: Parasite antigens can trigger 

allergic responses in hosts, causing inflammation and 

respiratory distress (Wambre et al., 2017). 

Example:Ascaris lumbricoides (Roundworm) 

Allergic Responses: Ascaris infections induce allergic 

reactions, such as asthma and skin rashes, due to immune 

responses against parasite antigens (Cooper & Griffin, 2015). 

3. Ecological and Evolutionary Effects of Parasites on Hosts 

Parasites influence ecological processes and evolutionary 

dynamics, regulating host populations, community structure, and 

biodiversity conservation. 

A. Population Regulation 

1. Density-Dependent Regulation: Parasites 

regulate host populations through disease outbreaks that 

reduce numbers during epidemics (Grenfell et al., 2004). 

2. Host-Parasite Co-evolution: Co-evolution 

between hosts and parasites drives genetic adaptation, 

influencing evolutionary trajectories (Thompson, 2005). 

Example: Rabbit Hemorrhagic Disease Virus (Calicivirus) 

Population Dynamics: RHDV outbreaks regulate rabbit 

populations, impacting biodiversity and ecosystem dynamics 

(Cooke et al., 2000). 

B. Ecological Interactions 

1. Keystone Species: Parasites act as keystone 

species, regulating host populations and influencing 

species interactions within ecosystems (Lafferty &Kuris, 

2002). 

2. Host Behaviour Manipulation: Parasites 

manipulate host behaviour to enhance transmission, 
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altering movements or feeding behaviours to increase 

encounter rates with vectors (Thomas et al., 2005). 

Example: Toxoplasma gondii (Toxoplasmosis Parasite) 

Behavioural Manipulation:T. gondii manipulates rodent 

behaviours to increase predation risk by cats, essential for 

parasite reproduction (Webster, 2001). 

4. Evolutionary Consequences for Hosts 

Parasites impose strong selective pressures on hosts, driving 

the evolution of resistance mechanisms, genetic diversity, and 

life history traits that enhance host survival in parasite-rich 

environments. 

A. Resistance and Tolerance 

1. Genetic Resistance: Hosts evolve genetic 

resistance to parasites through natural selection, reducing 

susceptibility and enhancing survival (Lambrechts et al., 

2011). 

2. Tolerance Mechanisms: Some hosts develop 

tolerance mechanisms that mitigate infection costs 

without reducing parasite loads (Råberg et al., 2007). 

Example: Plasmodium falciparum (Malaria Parasite) and 

Sickle Cell Anemia 

Genetic Resistance: Sickle cell trait (HbAS) reduces malaria 

severity by impeding parasite replication in affected red blood 

cells (Williams et al., 2005). 

B. Life History Strategies 

1. Reproductive Strategies: Parasite pressure 

influences host reproductive strategies to maximize 

offspring survival and reduce transmission risks (Møller 

et al., 2013). 

2. Evolution of Behaviours: Hosts may evolve 

behaviours that minimize exposure to parasites or 

enhance fitness in parasite-rich environments (Lafferty 

& Kuris, 2002). 
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Example: Caenorhabditis elegans (Nematode) and Bacillus 

thuringiensis (Bacteria) 

Co-evolution: C. elegans develops resistance and behavioural 

adaptations against B. thuringiensis, impacting survival and 

reproductive success (Schulenburg & Félix, 2017). 

5. Public Health and Human Implications 

Parasites significantly impact human health, contributing to 

global disease burdens and influencing socioeconomic 

development and public health policies. 

A. Disease Burden and Control 

1. Neglected Tropical Diseases: Parasitic diseases 

disproportionately affect marginalized populations, 

contributing to poverty and economic disparities (Hotez 

et al., 2006). 

2. Control Strategies: Integrated disease control 

programs combine medical treatments, vector 

management, and public health interventions to reduce 

transmission (WHO, 2017). 

Example: Schistosomiasis and Mass Drug Administration 

(MDA) 

Impact: MDA programs distribute praziquantel to endemic 

populations, reducing Schistosoma infections and improving 

health outcomes (WHO, 2017). 

B. Emerging and Re-emerging Diseases 

1. Zoonotic Transmission: Parasitic diseases with 

zoonotic potential pose ongoing threats to human health 

through spillover from wildlife or domestic animals 

(Daszak et al., 2000). 

2. Climate Change and Vector-Borne Diseases: 

Environmental changes alter parasite transmission 

dynamics and expand disease ranges (Patz et al., 2005). 

Example: Leishmaniasis and Climate Change 
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Vector Ecology: Climate change shifts sandfly distributions, 

affecting Leishmania transmission and disease risks in new 

geographic areas (Ready, 2010). 

Conclusion 

The impact of parasites on hosts spans biological, ecological, 

and evolutionary dimensions, influencing disease dynamics, host 

evolution, and ecosystem health. Understanding these 

interactions informs disease management strategies, promotes 

biodiversity conservation, and enhances human and animal 

health globally. Continued research into host-parasite 

interactions is essential for addressing emerging health 

challenges and advancing biomedical sciences in a rapidly 

changing world. 
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Parasitic Diseases: Overview and 

Classification 

 

 

 

 

 

Parasitic diseases are caused by organisms that live on or 

inside another organism (host) and derive nutrients at the host's 

expense. They include protozoa, helminths (worms), and 

arthropods, each with diverse impacts on human health globally, 

particularly in tropical and subtropical regions with inadequate 

sanitation (WHO, 2017). 

Protozoan Parasitic Diseases 

Protozoa are single-celled eukaryotic organisms capable of 

causing a range of diseases in humans, each characterized by 

unique life cycles and clinical manifestations (Hunter & Sibley, 

2012). 

Malaria 

Malaria, caused by Plasmodium species such as P. 

falciparum and P. vivax, is transmitted through the bite of 

infected Anopheles mosquitoes (Snow et al., 2005). 

Amebiasis 

Entamoeba histolytica causes amebiasis, typically transmitted 

through ingestion of contaminated food or water (WHO, 2017). 
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Giardiasis 

Giardia lamblia causes giardiasis, primarily transmitted 

through ingestion of cysts from contaminated water sources 

(WHO, 2017). 

Cryptosporidiosis 

Cryptosporidium species like C. parvum cause 

cryptosporidiosis, commonly transmitted through contaminated 

water or surfaces (WHO, 2017). 

Helminthic Parasitic Diseases 

Helminths include nematodes (roundworms), cestodes 

(tapeworms), and trematodes (flukes), each with distinctive life 

cycles and clinical presentations (Colley et al., 2014). 

Ascariasis 

Ascaris lumbricoides, an intestinal roundworm, spreads 

through ingestion of eggs from contaminated soil or food (WHO, 

2017). 

Hookworm Infection 

Hookworms such as Necator americanus and Ancylostoma 

duodenale penetrate the skin or are ingested, leading to iron 

deficiency anemia and other complications (WHO, 2017). 

Schistosomiasis 

Schistosoma species, transmitted by freshwater snails, cause 

schistosomiasis and result in various organ complications 

(Colley et al., 2014). 

Lymphatic Filariasis 

Wuchereria bancrofti and Brugia malayi cause lymphatic 

filariasis, transmitted by mosquitoes and leading to severe 

lymphatic system damage (WHO, 2017). 

Arthropod Parasitic Diseases 

Arthropods such as insects and ticks transmit parasitic 

diseases through bites or direct contact, impacting human health 

globally (Hunter & Sibley, 2012). 
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Scabies 

Sarcoptes scabiei, a mite causing scabies, spreads through 

direct skin-to-skin contact or contaminated items (Hunter & 

Sibley, 2012). 

Pediculosis 

Head lice (Pediculus humanus capitis) and body lice 

(Pediculus humanus corporis) infestations occur through direct 

contact or sharing of personal items (Hunter & Sibley, 2012). 

Leishmaniasis 

Leishmania species cause leishmaniasis, transmitted by 

sandflies and resulting in a spectrum of clinical forms from skin 

ulcers to systemic involvement (Hunter & Sibley, 2012). 

Emerging and Re-emerging Parasitic Diseases 

Diseases like Chagas disease (Trypanosoma cruzi) and 

toxoplasmosis (Toxoplasma gondii) continue to pose significant 

public health challenges globally, requiring integrated control 

strategies (Daszak et al., 2000). 

Conclusion 

Parasitic diseases are diverse and pervasive, impacting global 

health and socioeconomic development. Effective management 

strategies involve improving sanitation, vector control, health 

education, and early diagnosis and treatment. Continued research 

and international collaboration are essential for reducing the 

burden of parasitic diseases and improving public health 

worldwide (WHO, 2017). 
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Bionomics of Parasites 
 

 

 

 

The study of the bionomics of parasites encompasses the 

comprehensive analysis of their biological and ecological 

interactions with hosts and environments. Parasitology delves 

into various facets such as life cycles, ecological roles, 

evolutionary strategies, and control measures. This note aims to 

provide a detailed overview of the bionomics of parasites, 

focusing on their diverse life cycles, ecological significance, 

evolutionary adaptations, and impacts on human health. 

Section 1: Life Cycles of Parasites 

1.1 Direct and Indirect Life Cycles 

Parasites exhibit a range of life cycle strategies, classified into 

direct and indirect life cycles. 

Direct Life Cycles: These life cycles involve a single host 

where the parasite completes its development. An example is the 

human pinworm (Enterobius vermicularis), whose eggs are 

ingested by the host and hatch in the intestine, maturing and 

reproducing without the need for an intermediate host (Curtis & 

Barfield, 2015). 

Indirect Life Cycles: These life cycles require multiple hosts, 

including definitive and intermediate hosts. The malaria parasite 

(Plasmodium spp.) exemplifies this, as it requires both humans 

and mosquitoes to complete its life cycle. Sexual reproduction 

occurs in the mosquito (definitive host), while asexual 
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reproduction occurs in humans (intermediate host) (Kappe et al., 

2010). 

1.2 Complex Life Cycles and Host Manipulation 

Some parasites have evolved complex life cycles involving 

more than two hosts, often manipulating their intermediate hosts 

to enhance transmission to the definitive host. For instance, the 

liver fluke (Dicrocoelium dendriticum) infects snails, ants, and 

finally herbivorous mammals. Infected ants climb vegetation, 

increasing the likelihood of being ingested by the mammalian 

host (Levri et al., 2015). 

Section 2: Ecological Roles of Parasites 

2.1 Parasites and Host Populations 

Parasites can regulate host population dynamics through 

various mechanisms: 

Mortality: High parasite loads can cause direct host mortality, 

as observed in severe cases of malaria or schistosomiasis (World 

Health Organization, 2019). 

Reduced Reproductive Success: Parasites such as Toxoplasma 

gondii can reduce host reproductive success by impairing health 

or altering behaviour (McConkey et al., 2013). 

Increased Susceptibility to Predation: Infected hosts may 

become more susceptible to predators, thereby reducing host 

population densities. This is evident in the parasitic nematode 

Myrmeconema neotropicum, which makes ants resemble berries, 

attracting bird predators (Yanoviak et al., 2008). 

2.2 Parasites and Community Ecology 

Parasites play significant roles in shaping community 

ecology: 

Biodiversity: By regulating host populations, parasites help 

maintain biodiversity. Predatory species may be controlled by 

their parasites, allowing prey species to thrive (Dobson et al., 

2008). 

Keystone Species: Some parasites act as keystone species, 

having a disproportionate impact on their environment. 
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Trematode parasites in salt marsh ecosystems influence the 

abundance and distribution of snail and bird populations 

(Lafferty et al., 2006). 

Section 3: Evolutionary Adaptations 

3.1 Host-Parasite Coevolution 

Parasites and hosts are engaged in an evolutionary arms race, 

each evolving strategies to counter the other: 

Parasite Adaptations: Parasites develop mechanisms to evade 

host immune responses. For example, the African trypanosome 

(Trypanosoma brucei) can change its surface proteins to avoid 

detection by the host's immune system (Mugnier et al., 2015). 

Host Defenses: Hosts evolve various defense mechanisms. 

Humans have developed innate and adaptive immune responses 

to combat parasitic infections, while some plants produce 

chemicals that deter herbivorous parasites (Schmid-Hempel, 

2011). 

3.2 Specialization and Generalization 

Parasites exhibit varying degrees of specialization: 

Specialist Parasites: These parasites are highly adapted to a 

specific host or a narrow range of hosts. An example is the 

human head louse (Pediculus humanus capitis), specialized for 

living on human scalps (Mumcuoglu et al., 2009). 

Generalist Parasites: These parasites can infect a wide range 

of hosts. The parasitic roundworm Toxocara canis, for instance, 

infects dogs, cats, and humans, among other mammals 

(Despommier, 2003). 

Section 4: Parasite-Host Interactions 

4.1 Immune Evasion and Immunomodulation 

Parasites have evolved numerous strategies to evade and 

manipulate host immune systems: 

Antigenic Variation: Some parasites, such as the malaria 

parasite, constantly change their surface antigens to stay ahead of 

the host's immune response (Scherf et al., 2008). 
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Immune Suppression: Other parasites, like the filarial worms 

causing lymphatic filariasis, can suppress the host's immune 

system, reducing its ability to respond to infections (Taylor et al., 

2005). 

4.2 Behavioural Manipulation 

Behavioural manipulation by parasites can enhance their 

transmission: 

Host Behaviour Modification: Toxoplasma gondii can alter 

the behaviour of infected rodents, making them less fearful of 

predators, thus increasing the likelihood of being eaten by cats, 

the parasite's definitive host (Berdoy et al., 2000). 

Increased Vector Contact: Some parasites increase the 

attractiveness of their hosts to vectors. For instance, humans 

infected with malaria emit odours that attract mosquitoes, 

facilitating the parasite's transmission (De Moraes et al., 2014). 

Section 5: Parasitism and Human Health 

5.1 Neglected Tropical Diseases 

Many parasitic infections are classified as neglected tropical 

diseases (NTDs), affecting millions of people in developing 

regions: 

Impact on Health: NTDs like schistosomiasis, soil-transmitted 

helminthiases, and Chagas disease cause significant morbidity 

and mortality (Hotez et al., 2008). 

Socioeconomic Burden: These diseases contribute to the 

cycle of poverty by impairing physical and cognitive 

development, reducing productivity, and incurring high treatment 

costs (Hotez, 2011). 

5.2 Emerging Parasitic Diseases 

Globalization, climate change, and other factors contribute to 

the emergence and re-emergence of parasitic diseases: 

Vector-Borne Diseases: Changes in climate can expand the 

range of vector species, increasing the incidence of diseases like 

malaria and leishmaniasis in new regions (Patz et al., 2000). 
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Zoonotic Parasites: Increased contact between humans and 

wildlife can lead to the emergence of zoonotic parasitic diseases, 

such as echinococcosis, transmitted from animals to humans 

(Craig et al., 2000). 

Section 6: Control and Management of Parasitic Diseases 

6.1 Preventive Measures 

Effective control of parasitic diseases involves a combination 

of preventive measures: 

Vector Control: Reducing vector populations through 

insecticide-treated nets, indoor residual spraying, and 

environmental management is crucial in controlling vector-borne 

diseases like malaria and dengue (World Health Organization, 

2017). 

Sanitation and Hygiene: Improving sanitation and promoting 

good hygiene practices can prevent the spread of soil-transmitted 

helminths and other parasites (Speich et al., 2016). 

6.2 Chemotherapy and Drug Resistance 

Antiparasitic drugs are essential tools in the fight against 

parasitic diseases: 

Antiparasitic Medications: Drugs like ivermectin, 

albendazole, and praziquantel are widely used to treat various 

parasitic infections. However, the emergence of drug-resistant 

strains poses a significant challenge (Keiser & Utzinger, 2010). 

Drug Resistance: Resistance to antiparasitic drugs, such as 

chloroquine-resistant Plasmodium falciparum, necessitates the 

development of new drugs and combination therapies to stay 

ahead of evolving parasites (Ashley et al., 2014). 

6.3 Vaccination and Immunotherapy 

Vaccination is a promising approach to control parasitic 

diseases: 

Malaria Vaccine: The RTS,S/AS01 malaria vaccine is a 

landmark achievement, providing partial protection against 

Plasmodium falciparum in young children (RTS,S Clinical Trials 

Partnership, 2015). 
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Helminth Vaccines: Research is ongoing to develop vaccines 

against helminths like hookworm and schistosomiasis, with the 

potential to provide long-term protection and reduce reliance on 

chemotherapy (Hotez et al., 2016). 

Section 7: Future Directions in Parasitology 

7.1 Advances in Genomics and Molecular Biology 

Technological advancements are revolutionizing parasitology: 

Genomic Studies: Sequencing the genomes of parasites and 

their hosts provides insights into host-parasite interactions, 

potential drug targets, and vaccine candidates. The complete 

genome sequences of Plasmodium spp. have opened new 

avenues for malaria research (Gardner et al., 2002). 

Molecular Diagnostics: Molecular techniques, such as 

polymerase chain reaction (PCR) and next-generation 

sequencing, enable the rapid and accurate detection of parasitic 

infections, facilitating timely treatment and control efforts 

(Notomi et al., 2000). 

7.2 Ecological and Evolutionary Perspectives 

Integrating ecological and evolutionary perspectives enhances 

our understanding of parasitism: 

Ecosystem Health: Studying the role of parasites in 

ecosystems can inform conservation efforts and ecosystem 

management. Parasites contribute to nutrient cycling, food web 

dynamics, and the regulation of host populations (Hudson et al., 

2006). 

Evolutionary Dynamics: Investigating the coevolutionary 

dynamics between parasites and their hosts can reveal the 

mechanisms driving the diversity and adaptation of parasites, 

informing the development of new control strategies (Woolhouse 

et al., 2002). 

7.3 Interdisciplinary Approaches 

Addressing the complex challenges posed by parasitic 

diseases requires interdisciplinary collaboration: 
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One Health Approach: The One Health approach emphasizes 

the interconnectedness of human, animal, and environmental 

health. Coordinated efforts between veterinarians, ecologists, 

public health professionals, and policymakers are essential to 

control zoonotic parasites and vector-borne diseases 

(Destoumieux-Garzón et al., 2018). 

Global Health Initiatives: International collaborations and 

funding initiatives, such as the World Health Organization's 

NTD Roadmap and the Global Fund to Fight AIDS, 

Tuberculosis, and Malaria, are crucial for sustaining progress in 

the fight against parasitic diseases (World Health Organization, 

2020). 

Conclusion 

The bionomics of parasites is a multifaceted field that 

encompasses the complex interactions between parasites, their 

hosts, and the environment. Understanding the life cycles, 

ecological roles, evolutionary adaptations, and impacts of 

parasites on human health is crucial for developing effective 

control and management strategies. Continued research and 

interdisciplinary collaboration are essential for addressing the 

global challenges posed by parasitic diseases and improving 

public health outcomes.  
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Parasitic Zoonoses 

 

 

 

 

 

Parasitic zoonoses are diseases caused by parasites that can be 

transmitted between animals and humans. These diseases have 

significant public health implications, affecting millions 

worldwide, particularly in regions with close human-animal 

interactions. This chapter explores the diverse world of parasitic 

zoonoses, examining their etiology, transmission dynamics, 

clinical manifestations, diagnostic approaches, treatment, and 

preventive strategies. 

Section 1: Overview of Parasitic Zoonoses 

1.1 Definition and Importance 

Parasitic zoonoses are diseases caused by parasites that are 

transmissible between animals and humans. These parasites 

include protozoa, helminths (worms), and ectoparasites (e.g., 

ticks and fleas). The importance of parasitic zoonoses lies in 

their wide distribution, potential for severe health outcomes, and 

the socio-economic burden they impose on affected populations 

(Hotez et al., 2008). 

1.2 Types of Parasitic Zoonoses 

Parasitic zoonoses can be broadly categorized based on the 

type of parasite involved: 
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● Protozoan Zoonoses: Caused by single-celled 

organisms, these diseases include toxoplasmosis, 

giardiasis, and leishmaniasis (Gardner et al., 2002). 

● Helminthic Zoonoses: These are caused by 

worms and include diseases such as echinococcosis, 

trichinosis, and schistosomiasis (Craig et al., 2000). 

● Ectoparasitic Zoonoses: These diseases are 

caused by external parasites like ticks, fleas, and mites, 

including Lyme disease and flea-borne rickettsioses 

(Mumcuoglu et al., 2009). 

Section 2: Transmission Dynamics 

2.1 Modes of Transmission 

The transmission of parasitic zoonoses can occur through 

various routes: 

● Direct Contact: Direct physical contact with 

infected animals can lead to transmission. This is 

common in rabies and cutaneous larva migrans 

(Despommier, 2003). 

● Indirect Contact: Transmission through contact 

with contaminated surfaces or materials, such as soil or 

bedding, can occur with diseases like toxoplasmosis 

(McConkey et al., 2013). 

● Vector-Borne Transmission: Many parasitic 

zoonoses are transmitted by vectors such as mosquitoes, 

ticks, and fleas. Malaria, leishmaniasis, and Lyme 

disease are examples (Ashley et al., 2014). 

● Food and Waterborne Transmission: Consuming 

contaminated food or water can lead to infections like 

giardiasis, trichinosis, and taeniasis (Speich et al., 2016). 

2.2 Reservoir Hosts and Intermediate Hosts 

Reservoir hosts are animals that harbour the parasite and 

serve as a source of infection for humans. Intermediate hosts are 

those in which the parasite undergoes a part of its development 

before becoming infectious to the definitive host (humans). 
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● Reservoir Hosts: Examples include rodents for 

Hantavirus, dogs for Leishmania, and cattle for Taenia 

saginata (Hotez et al., 2016). 

● Intermediate Hosts: For instance, snails are 

intermediate hosts for Schistosoma species, and pigs for 

Taenia solium (Keiser & Utzinger, 2010). 

Section 3: Common Parasitic Zoonoses 

3.1 Toxoplasmosis 

● Etiology and Life Cycle: Toxoplasmosis is 

caused by the protozoan Toxoplasma gondii. Cats are the 

definitive hosts, shedding oocysts in their feces, which 

can infect intermediate hosts, including humans, through 

contaminated food, water, or soil (Berdoy et al., 2000). 

● Clinical Manifestations: Most infections are 

asymptomatic, but severe disease can occur in 

immunocompromised individuals and pregnant women, 

leading to congenital toxoplasmosis (Curtis & Barfield, 

2015). 

● Diagnosis and Treatment: Serological tests 

detect antibodies, and PCR can identify DNA in blood or 

tissue. Treatment includes pyrimethamine and 

sulfadiazine (McConkey et al., 2013). 

3.2 Echinococcosis 

● Etiology and Life Cycle: Caused by tapeworms 

of the genus Echinococcus, primarily E. granulosus and 

E. multilocularis. Dogs and other canids are definitive 

hosts, while livestock and humans act as intermediate 

hosts (Craig et al., 2000). 

● Clinical Manifestations: Echinococcosis presents 

as cystic (hydatid disease) or alveolar echinococcosis, 

causing cysts in organs like the liver and lungs, leading 

to organ dysfunction and, if untreated, death (Hotez et 

al., 2008). 
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● Diagnosis and Treatment: Imaging techniques 

(ultrasound, CT, MRI) detect cysts, and serological tests 

confirm the diagnosis. Treatment involves surgery and 

anti-parasitic drugs like albendazole (Craig et al., 2000). 

3.3 Leishmaniasis 

● Etiology and Life Cycle: Leishmaniasis is 

caused by protozoa of the genus Leishmania, transmitted 

by the bite of infected female sandflies. Dogs and 

rodents often serve as reservoir hosts (Desjeux, 2001). 

● Clinical Manifestations: It manifests in three 

forms: cutaneous, mucocutaneous, and visceral (kala-

azar). Visceral leishmaniasis is the most severe, affecting 

internal organs and leading to fever, weight loss, and 

anaemia (Kappe et al., 2010). 

● Diagnosis and Treatment: Diagnosis involves 

microscopic examination, culture, serological tests, and 

PCR. Treatment includes antimonial compounds, 

amphotericin B, and miltefosine (Scherf et al., 2008). 

3.4 Schistosomiasis 

● Etiology and Life Cycle: Schistosomiasis is 

caused by blood flukes of the genus Schistosoma, 

transmitted through contact with contaminated 

freshwater containing larval forms released by infected 

snails (Taylor et al., 2005). 

● Clinical Manifestations: It presents as intestinal 

or urogenital schistosomiasis, causing symptoms like 

abdominal pain, diarrhoea, blood in urine, and long-term 

complications like liver fibrosis and bladder cancer 

(Keiser & Utzinger, 2010). 

● Diagnosis and Treatment: Diagnosis is made by 

detecting eggs in stool or urine samples and serological 

tests. Treatment is primarily with praziquantel (Taylor et 

al., 2005). 
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3.5 Trichinosis 

● Etiology and Life Cycle: Caused by the 

nematode Trichinella spiralis, acquired by consuming 

undercooked meat containing larvae. Pigs and wild game 

are common sources (Despommier, 2003). 

● Clinical Manifestations: Symptoms include 

gastrointestinal disturbances, muscle pain, fever, and in 

severe cases, cardiac and neurological complications 

(Keiser & Utzinger, 2010). 

● Diagnosis and Treatment: Diagnosis involves 

serological tests and muscle biopsy. Treatment includes 

anti-parasitic drugs like albendazole and mebendazole 

(Despommier, 2003). 

Section 4: Diagnostic Approaches 

4.1 Traditional Diagnostic Methods 

● Microscopy: Examination of blood, stool, or 

tissue samples under a microscope is a standard method 

for detecting parasites, such as in malaria or giardiasis 

(Gardner et al., 2002). 

● Serological Tests: Detection of specific 

antibodies or antigens in the blood helps diagnose 

infections like toxoplasmosis and echinococcosis 

(McConkey et al., 2013). 

4.2 Molecular Diagnostic Techniques 

● Polymerase Chain Reaction (PCR): PCR 

amplifies parasite DNA, allowing for highly sensitive 

and specific detection of parasitic infections (Notomi et 

al., 2000). 

● Next-Generation Sequencing (NGS): NGS 

provides comprehensive genomic data, aiding in the 

identification and characterization of parasites and their 

resistance profiles (Mugnier et al., 2015). 
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4.3 Imaging Techniques 

● Ultrasound, CT, and MRI: Imaging techniques 

are crucial for diagnosing diseases like echinococcosis 

and schistosomiasis, where internal cysts or organ 

damage must be visualized (Craig et al., 2000). 

Section 5: Treatment and Control 

5.1 Pharmacological Treatment 

● Anti-Parasitic Drugs: Drugs such as albendazole, 

praziquantel, and antimalarials are commonly used to 

treat parasitic infections. However, resistance to these 

drugs is an emerging concern (Ashley et al., 2014). 

● Combination Therapies: Using combinations of 

drugs can enhance treatment efficacy and delay the 

development of resistance (Keiser & Utzinger, 2010). 

5.2 Vector Control 

● Insecticide-Treated Nets (ITNs): ITNs are 

effective in reducing the incidence of vector-borne 

diseases like malaria and leishmaniasis (Ashley et al., 

2014). 

● Indoor Residual Spraying (IRS): Spraying 

insecticides inside homes reduces the population of 

vectors, such as mosquitoes and sandflies (Curtis & 

Barfield, 2015). 

5.3 Environmental and Behavioural Measures 

● Sanitation and Hygiene: Improving sanitation 

and promoting hygiene practices can reduce the 

transmission of food and waterborne parasitic zoonoses 

(Speich et al., 2016). 

● Public Health Education: Educating 

communities about the risks of parasitic zoonoses and 

preventive measures can significantly reduce disease 

incidence (Hotez et al., 2008). 
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5.4 Vaccination 

● Human Vaccines: Development of vaccines 

against parasitic diseases is ongoing. The RTS,S/AS01 

malaria vaccine is a notable example, providing partial 

protection against Plasmodium falciparum (Kappe et al., 

2010). 

● Animal Vaccines: Vaccinating reservoir hosts, 

such as dogs against leishmaniasis, can reduce the 

transmission to humans (Scherf et al., 2008). 

Section 6: Emerging and Re-Emerging Parasitic Zoonoses 

6.1 Factors Contributing to Emergence 

● Globalization: Increased travel and trade 

facilitate the spread of parasites across borders, leading 

to the emergence of parasitic zoonoses in new regions 

(Taylor et al., 2001). 

● Climate Change: Changes in climate can expand 

the range of vectors, increasing the incidence of diseases 

like malaria and leishmaniasis in previously unaffected 

areas (Gething et al., 2010). 

● Deforestation and Urbanization: Human 

encroachment into wildlife habitats increases the risk of 

zoonotic transmission, as seen with diseases like 

leishmaniasis (Keiser & Utzinger, 2010). 

6.2 Case Studies 

● Chagas Disease: Originally confined to Latin 

America, Chagas disease, caused by Trypanosoma cruzi, 

is now reported in non-endemic regions due to 

population movements and vector expansion (Mugnier et 

al., 2015). 

● Echinococcosis in Europe: The incidence of 

alveolar echinococcosis, caused by E. multilocularis, is 

rising in Europe, attributed to increased fox populations 

and changes in land use (Craig et al., 2000). 
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Section 7: One Health Approach 

7.1 Integrative Strategies 

The One Health approach recognizes the interconnectedness 

of human, animal, and environmental health. Integrative 

strategies are essential for the prevention and control of parasitic 

zoonoses: 

● Surveillance: Coordinated surveillance systems 

for early detection of parasitic infections in humans and 

animals (Hotez et al., 2016). 

● Collaboration: Multidisciplinary collaboration 

between veterinarians, physicians, ecologists, and public 

health professionals (Taylor et al., 2001). 

● Policy Implementation: Development and 

enforcement of policies to reduce the risk of zoonotic 

transmission, including wildlife trade regulations and 

habitat conservation (World Health Organization, 2020). 

7.2 Success Stories 

● Rabies Control: Integrated efforts in vaccination 

of dogs, public education, and post-exposure prophylaxis 

have significantly reduced rabies incidence in many 

regions (Taylor et al., 2001). 

● Guinea Worm Eradication: The eradication of 

Guinea worm disease (dracunculiasis) through improved 

water quality and community engagement demonstrates 

the effectiveness of One Health strategies (Hotez et al., 

2016). 

Conclusion 

Parasitic zoonoses represent a significant public health 

challenge due to their complex life cycles, diverse transmission 

routes, and wide-ranging impacts on human and animal health. 

Understanding the bionomics of these parasites, coupled with 

effective diagnostic, treatment, and prevention strategies, is 

crucial for mitigating their burden. The One Health approach, 

emphasizing the interconnectedness of human, animal, and 
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environmental health, provides a holistic framework for tackling 

these diseases. Continued research, interdisciplinary 

collaboration, and public health initiatives are essential for 

addressing the evolving threats posed by parasitic zoonoses and 

ensuring global health security (World Health Organization, 

2020). 
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Parasitic diseases affect millions of people worldwide, 

causing significant morbidity and mortality. Effective diagnosis 

and control measures are essential for managing and reducing the 

burden of these diseases. This chapter delves into the diagnostic 

methods and control strategies employed in the fight against 

parasitic diseases, encompassing traditional and modern 

approaches, and highlighting the importance of integrated and 

sustainable practices. 

Section 1: Diagnostic Methods for Parasitic Diseases 

Accurate diagnosis is crucial for the effective treatment and 

control of parasitic diseases. Diagnostic methods can be broadly 

categorized into traditional techniques and modern molecular 

approaches. 

1.1 Traditional Diagnostic Techniques 

1.1.1 Microscopy 

Microscopy remains a cornerstone in the diagnosis of many 

parasitic infections due to its simplicity, cost-effectiveness, and 

direct visualization of parasites. 

● Light Microscopy: Used for detecting parasites 

in blood, stool, urine, and tissue samples. For example, 
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blood smears stained with Giemsa are used to identify 

malaria parasites, while iodine-stained stool samples 

reveal intestinal protozoa and helminth eggs (Ashley, 

Pyae Phyo, & Woodrow, 2014). 

● Fluorescence Microscopy: Enhances detection 

sensitivity. For instance, auramine-rhodamine staining 

can be used to identify Cryptosporidium and Giardia 

species in stool samples (Speich et al., 2016). 

1.1.2 Serological Tests 

Serological tests detect specific antibodies or antigens in the 

blood, providing indirect evidence of infection. 

● Enzyme-Linked Immunosorbent Assay 

(ELISA): Commonly used for detecting antibodies 

against various parasites, such as Toxoplasma gondii, 

Schistosoma species, and Trypanosoma cruzi (Curtis & 

Barfield, 2015). 

● Rapid Diagnostic Tests (RDTs): Provide quick 

results at the point of care. Malaria RDTs detect 

Plasmodium antigens in blood, offering a valuable tool 

in endemic areas with limited laboratory facilities 

(Taylor et al., 2001). 

1.1.3 Culture Techniques 

Certain parasites can be cultured in vitro, aiding in diagnosis 

and research. 

● Leishmania and Trypanosoma: Cultured from 

blood or tissue samples in specific media to confirm 

diagnosis and study parasite behaviour and drug 

susceptibility (Despommier, 2003). 

1.2 Modern Molecular Diagnostic Techniques 

Advances in molecular biology have revolutionized the 

diagnosis of parasitic diseases, offering high sensitivity and 

specificity. 
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1.2.1 Polymerase Chain Reaction (PCR) 

PCR amplifies specific DNA or RNA sequences, enabling the 

detection of low-level parasitic infections. 

● Conventional PCR: Identifies the presence of 

parasite DNA in clinical samples. For example, it is used 

to detect Plasmodium, Leishmania, and Toxoplasma 

species (Hotez et al., 2009). 

● Real-Time PCR (qPCR): Quantifies parasite 

load in addition to detection. It is particularly useful for 

monitoring treatment efficacy and detecting relapse in 

diseases like malaria and Chagas disease (Gething et al., 

2010). 

1.2.2 Loop-Mediated Isothermal Amplification (LAMP) 

LAMP is a rapid and cost-effective molecular technique 

suitable for low-resource settings. 

● LAMP for Malaria and Schistosomiasis: Offers 

high sensitivity and specificity, with results available in 

less than an hour. It is increasingly used for field 

diagnosis and surveillance (Notomi et al., 2000). 

1.2.3 Next-Generation Sequencing (NGS) 

NGS provides comprehensive genomic information, 

facilitating the identification of parasites and their genetic 

diversity. 

● Whole-Genome Sequencing: Enables detailed 

analysis of parasite genomes, aiding in the study of drug 

resistance, transmission patterns, and evolutionary 

history (Mugnier et al., 2015). 

● Metagenomics: Detects multiple pathogens in a 

single sample, useful for complex cases with co-

infections or unknown etiology (Keiser & Utzinger, 

2010). 

Section 2: Control Measures for Parasitic Diseases 

Controlling parasitic diseases requires a multifaceted 

approach, combining pharmacological, environmental, and 
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behavioral interventions. Effective control strategies involve the 

collaboration of public health systems, communities, and 

international organizations. 

2.1 Pharmacological Interventions 

2.1.1 Antiparasitic Medications 

Antiparasitic drugs are the primary treatment for parasitic 

infections. The choice of drug depends on the type of parasite 

and the severity of the infection. 

● Antimalarials: Include drugs like chloroquine, 

artemisinin-based combination therapies (ACTs), and 

mefloquine. ACTs are the current standard for treating 

Plasmodium falciparum malaria due to their high 

efficacy and reduced risk of resistance (Ashley et al., 

2014). 

● Anthelmintics: Such as albendazole, 

mebendazole, and praziquantel, are used to treat 

helminth infections like ascariasis, trichuriasis, and 

schistosomiasis (Hotez, Savioli, & Fenwick, 2012). 

● Antiprotozoals: Include drugs like metronidazole 

for giardiasis and trichomoniasis, and sodium 

stibogluconate for leishmaniasis (Scherf et al., 2008). 

2.1.2 Combination Therapies 

Combining different drugs can enhance treatment efficacy 

and reduce the risk of resistance. 

● Malaria Treatment: ACTs combine an 

artemisinin derivative with a longer-acting partner drug, 

targeting multiple stages of the parasite's life cycle 

(Ashley et al., 2014). 

● Helminth Infections: Combination therapies, 

such as albendazole with ivermectin, are used in mass 

drug administration (MDA) programs to control 

lymphatic filariasis and soil-transmitted helminths 

(Curtis & Barfield, 2015). 
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2.1.3 Addressing Drug Resistance 

Drug resistance is a significant challenge in controlling 

parasitic diseases. Strategies to combat resistance include: 

● Surveillance: Monitoring drug efficacy and 

resistance patterns through systematic surveillance 

programs (Hotez et al., 2009). 

● New Drug Development: Researching and 

developing new antiparasitic agents with novel 

mechanisms of action (Keiser & Utzinger, 2010). 

● Rational Drug Use: Promoting the rational use 

of antiparasitic drugs to prevent the emergence and 

spread of resistance (Taylor et al., 2001). 

2.2 Environmental Control Measures 

2.2.1 Vector Control 

Controlling the vectors that transmit parasitic diseases is 

crucial for reducing transmission. 

● Insecticide-Treated Nets (ITNs): Widely used to 

protect against mosquito bites and reduce malaria 

transmission. ITNs have significantly decreased malaria 

incidence and mortality in endemic areas (Hotez et al., 

2009). 

● Indoor Residual Spraying (IRS): Involves 

spraying insecticides on the interior walls of homes to 

kill resting mosquitoes. IRS is effective in controlling 

malaria, leishmaniasis, and Chagas disease vectors 

(Curtis & Barfield, 2015). 

● Larval Source Management: Targeting mosquito 

breeding sites through environmental modification or 

larviciding reduces vector populations. This approach is 

used for malaria and dengue control (Gething et al., 

2010). 

 

 

 



 
 

Parasitic Diseases of Domestic Fowl with Prevalence Study from West Bengal 83 

2.2.2 Sanitation and Hygiene 

Improving sanitation and promoting hygiene practices are 

essential for preventing the transmission of soil-transmitted 

helminths and waterborne parasitic diseases. 

● Access to Clean Water: Ensuring access to safe 

drinking water prevents diseases like giardiasis and 

cryptosporidiosis (Keiser & Utzinger, 2010). 

● Sanitation Facilities: Building and maintaining 

latrines and sewage systems reduce the contamination of 

soil and water with parasitic eggs and larvae 

(Despommier, 2003). 

● Handwashing: Promoting regular handwashing 

with soap reduces the risk of ingesting parasitic eggs or 

cysts (Curtis & Barfield, 2015). 

2.3 Behavioural and Educational Interventions 

Behavioural change and education are key components of 

effective control programs. 

2.3.1 Health Education 

Educating communities about the risks of parasitic diseases 

and preventive measures fosters behaviour change and enhances 

compliance with control programs. 

● School-Based Programs: Educating children 

about hygiene and parasite prevention can have a lasting 

impact on community health. School deworming 

programs have successfully reduced helminth infections 

among children (Keiser & Utzinger, 2010). 

● Community Engagement: Involving community 

leaders and members in health education initiatives 

increases awareness and participation in control 

measures (Taylor et al., 2001). 

2.3.2 Personal Protective Measures 

Encouraging individuals to adopt protective measures reduces 

the risk of parasitic infections. 
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● Protective Clothing: Wearing long sleeves and 

pants, especially during peak vector activity times, 

reduces exposure to bites from mosquitoes, ticks, and 

sandflies (Curtis & Barfield, 2015). 

● Food Safety Practices: Educating individuals 

about safe food handling, cooking, and storage practices 

prevents foodborne parasitic infections like trichinosis 

and taeniasis (Despommier, 2003). 

2.4 Integrated Control Strategies 

Effective control of parasitic diseases requires integrated 

approaches that combine multiple interventions. 

2.4.1 Integrated Vector Management (IVM) 

IVM involves the coordinated use of vector control methods 

to achieve sustainable reductions in vector populations and 

disease transmission. 

● Combination of Tools: Using ITNs, IRS, larval 

source management, and personal protective measures in 

a complementary manner maximizes the impact of 

vector control efforts (Gething et al., 2010). 

● Community Participation: Engaging 

communities in vector control activities enhances the 

effectiveness and sustainability of interventions (Taylor 

et al., 2001). 

2.4.2 One Health Approach 

The One Health approach recognizes the interconnectedness 

of human, animal, and environmental health and promotes 

collaborative efforts to control zoonotic parasitic diseases. 

● Surveillance and Response: Coordinated 

surveillance systems detect and respond to parasitic 

diseases in humans, animals, and the environment 

(Keiser & Utzinger, 2010). 

● Cross-Sector Collaboration: Collaboration 

between public health, veterinary, and environmental 
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sectors enhances the identification and control of 

zoonotic parasites (Curtis & Barfield, 2015). 

Section 3: Case Studies in Parasitic Disease Control 

Examining case studies provides valuable insights into 

successful control strategies and lessons learned from past 

experiences. 

3.1 Malaria Control in Africa 

3.1.1 Scaling Up Interventions 

The scale-up of malaria control interventions in Africa has led 

to significant reductions in malaria incidence and mortality. 

● Distribution of ITNs: Mass distribution 

campaigns of ITNs have increased coverage and usage, 

leading to substantial declines in malaria transmission 

(Hotez et al., 2009). 

● Use of ACTs: The widespread adoption of ACTs 

as first-line treatment has improved malaria treatment 

outcomes and reduced the burden of disease (Ashley et 

al., 2014). 

3.1.2 Challenges and Future Directions 

Despite progress, challenges remain in achieving malaria 

elimination. 

● Insecticide and Drug Resistance: The emergence 

of resistance to insecticides and antimalarial drugs 

threatens the gains made in malaria control (Curtis & 

Barfield, 2015). 

● Sustaining Funding and Commitment: 

Continued investment and political commitment are 

essential to sustain and expand malaria control efforts 

(Gething et al., 2010). 

3.2 Schistosomiasis Control in China 

3.2.1 Integrated Control Strategy 

China's success in controlling schistosomiasis illustrates the 

effectiveness of an integrated approach. 
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● Chemotherapy: Mass drug administration of 

praziquantel reduced the prevalence and intensity of 

schistosomiasis infection (Hotez et al., 2009). 

● Environmental Modification: Improving water 

management and sanitation reduced snail habitats, 

interrupting the parasite's life cycle (Curtis & Barfield, 

2015). 

● Health Education: Educating communities about 

schistosomiasis prevention and treatment increased 

awareness and compliance with control measures 

(Taylor et al., 2001). 

3.2.2 Achievements and Challenges 

China's achievements in schistosomiasis control are notable, 

but challenges persist. 

● Sustaining Control Efforts: Maintaining low 

transmission levels requires continued surveillance, 

environmental management, and health education 

(Keiser & Utzinger, 2010). 

● Addressing Re-emergence: The risk of re-

emergence in previously controlled areas necessitates 

ongoing vigilance and responsive interventions (Hotez et 

al., 2009). 

3.3 Guinea Worm Eradication 

3.3.1 Global Eradication Campaign 

The global campaign to eradicate Guinea worm disease 

(dracunculiasis) is one of the most successful public health 

initiatives. 

● Water Filtration and Education: Providing safe 

drinking water and educating communities about water 

filtration methods prevented the ingestion of infective 

larvae (Curtis & Barfield, 2015). 

● Case Containment: Identifying and containing 

cases through community-based surveillance interrupted 

transmission cycles (Hotez et al., 2009). 
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3.3.2 Near Eradication 

The campaign has brought Guinea worm disease to the brink 

of eradication, with only a few cases reported annually. 

● Remaining Challenges: The final stages of 

eradication are challenged by conflict, insecurity, and 

limited access to affected areas (Curtis & Barfield, 

2015). 

● Sustained Effort: Continued commitment and 

innovative strategies are essential to achieve complete 

eradication (Taylor et al., 2001). 

Conclusion 

Effective diagnosis and control measures are paramount in 

managing parasitic diseases and reducing their impact on global 

health. A combination of traditional and modern diagnostic 

techniques, pharmacological treatments, environmental control 

measures, and behavioural interventions forms the foundation of 

successful control programs. Integrated approaches, such as the 

One Health framework and community engagement, enhance the 

sustainability and effectiveness of these efforts. Continued 

research, innovation, and collaboration are necessary to address 

emerging challenges and achieve long-term control and 

elimination of parasitic diseases. 
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Parasitic diseases remain a major public health concern, 

particularly in low- and middle-income countries. Despite 

significant advancements in diagnosis, treatment, and control 

strategies, numerous challenges persist in combating these 

diseases. Additionally, emerging threats and changing global 

dynamics necessitate a forward-looking approach to effectively 

address parasitic diseases. This chapter explores the key 

challenges and future directions in the field of parasitic diseases, 

emphasizing the need for innovative solutions, interdisciplinary 

collaboration, and sustained commitment. 

Section 1: Challenges in Combating Parasitic Diseases 

Parasitic diseases present unique challenges due to their 

complex life cycles, diverse transmission routes, and interactions 

with hosts and environments. Several key challenges hinder the 

control and elimination of these diseases. 
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1.1 Biological Challenges 

1.1.1 Drug Resistance 

The development of drug resistance in parasites is a 

significant hurdle in the effective treatment and control of 

parasitic diseases. 

Malaria: Resistance to antimalarial drugs, particularly 

artemisinin and its partner drugs, threatens the efficacy of current 

treatment regimens. Resistance has emerged in Southeast Asia 

and poses a risk of spreading to other regions (Ashley, Pyae 

Phyo, & Woodrow, 2014). 

Helminth Infections: Resistance to anthelmintic drugs, such 

as albendazole and mebendazole, is increasingly reported in soil-

transmitted helminths and filarial parasites, limiting the 

effectiveness of mass drug administration (MDA) programs 

(Keiser & Utzinger, 2010). 

1.1.2 Vector Resistance 

Resistance to insecticides used in vector control is a growing 

concern. 

Mosquitoes: Resistance to pyrethroids, commonly used in 

insecticide-treated nets (ITNs) and indoor residual spraying 

(IRS), reduces the effectiveness of these interventions in 

controlling malaria and other vector-borne parasitic diseases 

(Curtis & Barfield, 2015). 

Sandflies and Tsetse Flies: Resistance in vectors of 

leishmaniasis and African trypanosomiasis poses additional 

challenges to vector control strategies (Mugnier, Cross, & 

Papavasiliou, 2015). 

1.1.3 Parasite Biology and Ecology 

The complex biology and ecology of parasites complicate 

control efforts. 

Multiple Life Stages: Parasites often have multiple life 

stages in different hosts or environments, requiring targeted 

interventions at each stage. For example, the life cycle of 
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schistosomes involves both snail intermediate hosts and human 

definitive hosts (Keiser & Utzinger, 2010). 

Reservoir Hosts: Wildlife and domestic animals can serve as 

reservoirs for parasites, maintaining transmission even when 

human cases are reduced. This is particularly challenging for 

zoonotic diseases like leishmaniasis and Chagas disease (Taylor, 

Juliano, & Trottman, 2001). 

1.2 Operational Challenges 

1.2.1 Health System Weaknesses 

Weak health systems in endemic regions impede the delivery 

of effective parasitic disease interventions. 

Infrastructure: Inadequate healthcare infrastructure, 

including laboratories, diagnostic facilities, and treatment 

centers, limits access to diagnosis and treatment (Curtis & 

Barfield, 2015). 

Human Resources: Shortages of trained healthcare workers, 

including physicians, nurses, and laboratory technicians, hinder 

the implementation of control programs (Gething et al., 2010). 

Logistics: Poor supply chain management and logistics 

systems result in stockouts of essential drugs and supplies, 

disrupting treatment and prevention efforts (Hotez, Savioli, & 

Fenwick, 2012). 

1.2.2 Funding and Resources 

Sustainable funding and resources are critical for long-term 

control and elimination of parasitic diseases. 

Short-Term Funding: Many parasitic disease programs rely 

on short-term funding cycles, leading to disruptions in activities 

and loss of momentum (Hotez et al., 2012). 

Competing Priorities: Limited resources and competing 

health priorities can divert attention and funding away from 

parasitic disease control programs (Hotez et al., 2009). 

1.3 Sociocultural and Behavioural Challenges 

1.3.1 Community Engagement and Compliance 
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Engaging communities and ensuring compliance with control 

measures is essential for success. 

Health Education: Lack of awareness and understanding of 

parasitic diseases and their prevention hinders community 

participation. Effective health education strategies are needed to 

improve knowledge and behaviour (Taylor et al., 2001). 

Cultural Beliefs: Cultural beliefs and practices can influence 

the acceptance and uptake of interventions. For example, 

traditional medicine practices may compete with modern 

healthcare approaches (Curtis & Barfield, 2015). 

1.3.2 Migration and Urbanization 

Migration and urbanization contribute to the spread and 

persistence of parasitic diseases. 

Rural-to-Urban Migration: Movement of people from rural 

to urban areas can introduce parasitic diseases into urban 

settings, where control measures may be inadequate (Keiser & 

Utzinger, 2010). 

Conflict and Displacement: Conflict and displacement 

disrupt health services and increase vulnerability to parasitic 

diseases. Refugee populations often face increased risk due to 

overcrowding, poor sanitation, and limited access to healthcare 

(Curtis & Barfield, 2015). 

Section 2: Future Directions in the Control of Parasitic 

Diseases 

Addressing the challenges of parasitic diseases requires 

innovative approaches, interdisciplinary collaboration, and 

sustained commitment. Future directions in the control of 

parasitic diseases encompass advancements in diagnostics, 

treatment, prevention, and global health strategies. 

2.1 Advances in Diagnostics 

Improved diagnostic tools are essential for the accurate 

detection and monitoring of parasitic diseases. 
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2.1.1 Point-of-Care Diagnostics 

Developing rapid, sensitive, and specific point-of-care 

diagnostic tests can enhance early detection and treatment. 

LAMP and CRISPR-based Diagnostics: Loop-mediated 

isothermal amplification (LAMP) and CRISPR-based 

technologies offer rapid and accurate detection of parasitic DNA, 

enabling timely diagnosis in low-resource settings (Notomi et al., 

2000). 

Multiplex Tests: Multiplex diagnostic tests that can detect 

multiple pathogens simultaneously are valuable for addressing 

co-infections and differential diagnoses (Speich et al., 2016). 

2.1.2 Digital Health and Mobile Diagnostics 

Integrating digital health technologies and mobile diagnostics 

can improve access to diagnostic services. 

Mobile Apps and Telemedicine: Mobile apps and 

telemedicine platforms facilitate remote diagnosis and 

consultation, expanding access to healthcare in underserved areas 

(Curtis & Barfield, 2015). 

Portable Diagnostic Devices: Portable diagnostic devices, 

such as handheld PCR machines and smartphone-based 

microscopes, allow for on-site testing and immediate results 

(Notomi et al., 2000). 

2.2 Innovations in Treatment 

Developing new treatments and optimizing existing therapies 

are crucial for overcoming drug resistance and improving patient 

outcomes. 

2.2.1 Novel Antiparasitic Drugs 

Research and development of novel antiparasitic drugs with 

new mechanisms of action are needed to address drug resistance. 

Drug Discovery Platforms: High-throughput screening 

platforms and structure-based drug design can accelerate the 

identification of new drug candidates (Keiser & Utzinger, 2010). 
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Targeted Therapies: Developing targeted therapies that 

disrupt specific parasite pathways or life stages can enhance 

treatment efficacy and reduce side effects (Mugnier et al., 2015). 

2.2.2 Combination Therapies and Adjunctive Treatments 

Optimizing combination therapies and exploring adjunctive 

treatments can improve treatment outcomes and prevent 

resistance. 

Combination Regimens: Combining multiple drugs with 

different modes of action reduces the likelihood of resistance and 

improves treatment success. For example, combining 

antimalarials with antibiotics or immunomodulatory agents can 

enhance efficacy (Ashley et al., 2014). 

Host-Directed Therapies: Exploring host-directed therapies 

that modulate the immune response or target host-parasite 

interactions offers a novel approach to treatment (Despommier, 

2003). 

2.3 Enhanced Prevention Strategies 

Strengthening prevention strategies is essential for reducing 

the incidence and transmission of parasitic diseases. 

2.3.1 Vaccine Development 

Developing effective vaccines against parasitic diseases is a 

critical goal for long-term control and elimination. 

Malaria Vaccine: The RTS,S/AS01 malaria vaccine 

represents a significant milestone, but further research is needed 

to develop more effective and long-lasting vaccines (Hotez et al., 

2012). 

Helminth Vaccines: Progress in developing vaccines for 

helminth infections, such as hookworm and schistosomiasis, 

holds promise for reducing the burden of these diseases (Hotez et 

al., 2009). 

2.3.2 Integrated Vector Management 

Integrated vector management (IVM) strategies combining 

multiple interventions can enhance vector control efforts. 
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Novel Vector Control Tools: Innovations such as gene drive 

technology, which spreads genetic modifications through vector 

populations, and biological control methods using natural 

predators or pathogens, offer new possibilities for vector control 

(Gething et al., 2010). 

Community-Based Approaches: Engaging communities in 

vector control activities and promoting environmental 

management practices can sustain long-term success (Taylor et 

al., 2001). 

2.4 Strengthening Health Systems and Policies 

Building resilient health systems and implementing effective 

policies are crucial for sustained progress in controlling parasitic 

diseases. 

2.4.1 Health System Strengthening 

Investing in health system strengthening enhances the 

capacity to diagnose, treat, and prevent parasitic diseases. 

Infrastructure and Workforce: Improving healthcare 

infrastructure and training healthcare workers ensures access to 

quality services (Curtis & Barfield, 2015). 

Supply Chain Management: Strengthening supply chain 

management systems ensures the availability of essential drugs 

and supplies (Gething et al., 2010). 

2.4.2 Policy Development and Implementation 

Developing and implementing evidence-based policies 

supports the control and elimination of parasitic diseases. 

Surveillance and Reporting: Establishing robust 

surveillance and reporting systems enables timely detection and 

response to outbreaks and emerging threats (Curtis & Barfield, 

2015). 

Regulation and Legislation: Enforcing regulations on drug 

quality, vector control, and environmental management promotes 

effective interventions and reduces disease transmission (Hotez 

et al., 2012). 
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2.5 Interdisciplinary Collaboration and Research 

Collaboration across disciplines and continued research are 

essential for addressing complex challenges and advancing the 

field. 

2.5.1 One Health Approach 

The One Health approach emphasizes the interconnectedness 

of human, animal, and environmental health. 

Collaborative Networks: Building collaborative networks 

involving public health, veterinary, and environmental 

professionals fosters comprehensive and coordinated responses 

to parasitic diseases (Despommier, 2003). 

Research Integration: Integrating research efforts across 

disciplines enhances understanding of disease dynamics and 

informs effective interventions (Taylor et al., 2001). 

2.5.2 Global Partnerships 

Global partnerships and initiatives drive progress in parasitic 

disease control and elimination. 

International Organizations: Organizations such as the 

World Health Organization (WHO), the Global Fund, and the 

Bill & Melinda Gates Foundation play critical roles in funding, 

coordinating, and supporting control efforts (Hotez et al., 2012). 

Public-Private Partnerships: Collaborations between public 

and private sectors leverage resources and expertise to develop 

and implement innovative solutions (Curtis & Barfield, 2015). 

Conclusion 

The fight against parasitic diseases is ongoing, with numerous 

challenges to overcome and opportunities for progress. 

Addressing biological, operational, and sociocultural challenges 

requires innovative solutions, interdisciplinary collaboration, and 

sustained commitment. Advances in diagnostics, treatment, 

prevention, and health system strengthening, along with global 

partnerships and the One Health approach, offer promising 

pathways for controlling and ultimately eliminating parasitic 

diseases. Continued research, investment, and collaboration are 
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essential to achieving these goals and improving global health 

outcomes. 
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Fowl in Human Society 

 

 

 

 

 

Domestic fowl, particularly chickens, have been integral to 

human civilization for millennia, contributing significantly to 

nutrition, economy, culture, and science. This chapter explores 

the role of domestic fowl as livestock animals, highlighting their 

impact on food security, economic development, cultural 

traditions, environmental sustainability, and scientific research. 

Section 1: Historical Significance and Domestication 

1.1 Origins and Domestication 

The domestication of chickens dates back to approximately 

8,000 years ago in Southeast Asia, with the red junglefowl 

(Gallus gallus) recognized as the wild ancestor of modern 

chickens (West & Zhou, 1988). Initially, chickens were 

domesticated for cockfighting and religious rituals before their 

value as a food source was realized (West & Zhou, 1988). The 

domestication spread through trade routes from Southeast Asia to 

the Indus Valley, Egypt, Greece, and beyond (Tixier-Boichard et 

al., 2011). 

1.2 Evolution and Breeding 

Centuries of selective breeding have produced numerous 

chicken breeds tailored for various purposes (Muir & Aggrey, 
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2003). Early breeds like the Rhode Island Red and the Plymouth 

Rock were developed for both meat and egg production 

(Crawford, 1990). Modern breeding has led to specialized breeds 

such as the Cornish Cross for broilers and the Leghorn for layers 

(Bell & Weaver, 2002). 

Section 2: Nutritional Contributions 

2.1 Meat Production 

Chicken meat is a cornerstone of global nutrition, providing 

essential nutrients. It offers high-quality protein with all essential 

amino acids, crucial for growth and tissue repair (National 

Chicken Council, 2019). Compared to other meats, chicken is 

relatively low in fat and cholesterol, making it a healthier dietary 

choice (Smith et al., 2007). Additionally, chicken meat is rich in 

vitamins and minerals such as vitamin B6, niacin, phosphorus, 

and selenium (National Institutes of Health, 2021). 

2.2 Egg Production 

Eggs are a versatile and nutritious food source. They provide 

high-quality protein with a complete amino acid profile 

(McNamara, 2015) and are rich in vitamins A, D, E, and B12, as 

well as minerals like iron, zinc, and selenium (Ruxton et al., 

2010). Eggs also contain choline, important for brain health 

(Zeisel, 2006). Their affordability and accessibility make them a 

critical dietary component, especially in low-income regions 

(McNamara, 2015). 

Section 3: Economic Importance 

3.1 Global Poultry Industry 

The poultry industry is a significant player in the global 

agricultural economy. The global production of poultry meat and 

eggs has seen substantial growth due to the rising demand for 

affordable and nutritious animal protein (FAO, 2020). The 

industry generates employment at various levels, contributing to 

livelihoods and economic development in both rural and urban 

areas (FAO, 2020). Poultry products are key commodities in 
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international trade, supporting national economies (USDA, 

2021). 

3.2 Smallholder and Backyard Poultry Farming 

Smallholder and backyard poultry farming are vital in rural 

economies, especially in developing countries. Poultry farming 

provides a steady income source for smallholders, helping to 

alleviate poverty and improve living standards (FAO, 2013). It 

enhances household food security by providing a regular supply 

of eggs and meat (FAO, 2013). Furthermore, poultry farming can 

empower women and marginalized groups by offering 

entrepreneurship opportunities (FAO, 2013). 

Section 4: Cultural and Social Significance 

4.1 Cultural Practices and Traditions 

Chickens hold significant cultural value, featuring 

prominently in rituals, traditions, and folklore. In various 

cultures, chickens are used in religious ceremonies and festivals, 

such as in West African cultures, where they are often sacrificed 

(van Binsbergen, 1992). Chickens appear in folklore and 

symbolism across cultures, often associated with fertility, 

prosperity, and protection (Serpell, 1989). 

4.2 Social Integration 

Chickens contribute to social integration and community 

cohesion. Poultry farming and related activities foster 

community cooperation and social bonds, promoting collective 

action and mutual support (FAO, 2013). Poultry farming can also 

serve as an educational tool, teaching children and youth about 

animal husbandry, biology, and responsibility (FAO, 2013). 

Section 5: Environmental and Ecological Aspects 

5.1 Environmental Impact 

Poultry farming generally has a lower environmental impact 

compared to other livestock industries. Chickens convert feed to 

meat and eggs more efficiently than ruminant animals, reducing 

the overall environmental footprint (FAO, 2013). Poultry 
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farming produces fewer greenhouse gases per unit of meat or 

eggs compared to cattle and sheep farming (Gerber et al., 2013). 

5.2 Sustainable Practices 

Sustainable poultry farming practices can minimize 

environmental impact and promote ecological balance. 

Integrating poultry farming with crop production enhances soil 

fertility and reduces waste, as poultry manure serves as a 

valuable organic fertilizer (Ritz et al., 2004). Utilizing alternative 

feed sources, such as insect protein or agricultural by-products, 

promotes sustainability (van Huis et al., 2013). Effective waste 

management practices, including composting and biogas 

production, mitigate environmental pollution (Ritz et al., 2004). 

Section 6: Scientific Research and Advances 

6.1 Genetic Research 

Genetic research has led to significant advancements in 

poultry breeding and production. Advances in selective breeding 

have improved growth rates, feed efficiency, and disease 

resistance (Muir & Aggrey, 2003). The sequencing of the 

chicken genome has provided insights into avian biology, 

genetics, and evolution, facilitating the development of new 

breeds and enhancing disease control (Hillier et al., 2004). 

6.2 Disease Control 

Research in poultry diseases has contributed to improved 

health and productivity. The development of vaccines and 

biosecurity measures has reduced the prevalence of infectious 

diseases such as Newcastle disease and avian influenza (Swayne, 

2013). Research on antimicrobial resistance has informed 

policies and practices to mitigate the risk of resistant pathogens, 

ensuring effective treatments and safeguarding public health 

(Van Boeckel et al., 2015). 

6.3 Nutrition and Feeding 

Advances in poultry nutrition have optimized feed 

formulations and feeding strategies. Research on nutrient 

requirements has led to balanced feed formulations that enhance 
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growth and productivity (NRC, 1994). The use of feed additives, 

such as probiotics, prebiotics, and enzymes, has improved gut 

health and feed efficiency, reducing the need for antibiotics 

(Patterson & Burkholder, 2003). 

Section 7: Future Directions and Challenges 

7.1 Emerging Challenges 

The poultry industry faces several emerging challenges that 

require innovative solutions. Emerging and re-emerging diseases, 

such as avian influenza and new strains of Salmonella, pose 

ongoing threats to poultry health and productivity (Capua & 

Alexander, 2004). The overuse of antibiotics raises concerns 

about antimicrobial resistance and food safety. Strategies to 

reduce antibiotic use and promote alternative health management 

practices are essential (Van Boeckel et al., 2015). 

7.2 Technological Innovations 

Technological innovations hold promise for the future of 

poultry farming. Precision farming technologies, including 

sensors, automation, and data analytics, can optimize production 

and improve efficiency (Berckmans, 2017). Advances in genetic 

engineering, such as CRISPR-Cas9, offer potential for 

developing disease-resistant and high-performing poultry breeds 

(Doudna & Charpentier, 2014). 

7.3 Sustainable Development 

Sustainable development is a key focus for the future of 

poultry farming. Implementing environmentally friendly 

practices, such as renewable energy use and sustainable waste 

management, can reduce the ecological footprint (Gerber et al., 

2013). Ensuring fair labour practices, supporting smallholder 

farmers, and promoting animal welfare are essential components 

of socially responsible poultry production (FAO, 2013). 

7.4 Policy and Regulation 

Effective policies and regulations are crucial for sustainable 

poultry industry development. Implementing stringent food 

safety and quality standards ensures the safety and nutritional 



 

Parasitic Diseases of Domestic Fowl with Prevalence Study from West Bengal 106 

value of poultry products (FAO, 2020). Facilitating fair trade 

practices and improving market access for smallholder farmers 

can enhance the economic viability of poultry farming (USDA, 

2021). 

Conclusion 

Domestic fowl, particularly chickens, play a vital role in 

human society, contributing to nutrition, economy, culture, and 

scientific progress. Addressing emerging challenges and 

leveraging technological innovations are essential for the 

continued success and sustainability of the poultry industry. By 

recognizing the importance of domestic fowl and investing in 

their future, we can ensure a resilient and prosperous global 

poultry sector. 
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Rearing of Domestic Fowl under 

Extensive and Intensive Management 

Systems 

 

 

 

 

 

Rearing domestic fowl encompasses diverse management 

systems tailored to meet various production goals, economic 

considerations, and environmental factors. Two primary systems 

dominate: extensive and intensive management. Each system has 

distinct characteristics that significantly impact housing, feeding, 

health management, and overall productivity in poultry 

production. 

Section 1: Extensive Management System 

In extensive management systems, domestic fowl are afforded 

considerable freedom to roam and forage over larger areas, 

resembling natural conditions. This system is common with 

traditional or heritage breeds and is prevalent in rural or semi-

rural settings (Lekule& Kyvsgaard, 2012). 

1.1 Housing and Shelter 

Fowl under extensive management typically utilize simple 

shelters or open-sided structures that offer protection from 

elements and predators while allowing freedom of movement. 

These structures range from basic sheds to natural shelters like 
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trees or bushes, providing roosting space and refuge during 

adverse weather conditions (Lekule& Kyvsgaard, 2012). 

1.2 Feeding and Nutrition 

Nutrition in extensive systems primarily relies on natural 

forage, insects, seeds, and occasional supplementation with 

grains or kitchen scraps. Birds derive a significant portion of 

their diet from foraging, enhancing diet diversity and supporting 

natural behaviours (Singh & Gupta, 2004). 

1.3 Health Management 

Health management in extensive systems emphasizes natural 

immunity and preventive measures due to limited veterinary 

intervention. Birds develop natural resistance through exposure 

to environmental pathogens, which promotes resilience against 

common diseases. Effective predator control measures, such as 

fencing or guardian animals, are essential to mitigate losses to 

predators (Singh & Gupta, 2004). 

1.4 Reproduction and Brooding 

Extensive systems encourage natural reproduction and 

brooding behaviours, supporting genetic diversity and maternal 

instincts. Hens are allowed to nest and hatch chicks naturally, 

fostering strong maternal bonds and preserving genetic diversity 

within traditional breeds (Lekule& Kyvsgaard, 2012). 

1.5 Socio-cultural Aspects 

Extensive management systems often reflect cultural 

traditions and practices, contributing to community ties and 

heritage breed preservation. Domestic fowl play integral roles in 

rituals, ceremonies, and local folklore, maintaining cultural 

identity and practices (Singh & Gupta, 2004). 

Section 2: Intensive Management System 

Intensive management systems aim to maximize production 

efficiency through controlled environments and optimized 

husbandry practices, prevalent in commercial poultry farming 

operations worldwide (World Poultry Science Association, 

2008). 
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2.1 Housing and Infrastructure 

Intensively managed fowl are housed in climate-controlled 

facilities equipped with automated systems for feeding, watering, 

and waste management. Modern poultry houses provide 

controlled environments that optimize growth and productivity. 

Ventilation and temperature control systems regulate airflow and 

temperature to maintain optimal conditions, reducing stress and 

disease risks (World Poultry Science Association, 2008). 

2.2 Feeding and Nutrition 

Nutrition in intensive systems is meticulously managed 

through formulated diets tailored to specific growth, egg 

production, and health requirements. Balanced diets include 

proteins, carbohydrates, fats, vitamins, and minerals essential for 

optimal growth and egg quality. Automated feeding systems 

deliver precise feed amounts, optimizing growth rates and feed 

conversion ratios (World Poultry Science Association, 2008). 

2.3 Health Management 

Biosecurity and disease prevention are paramount in intensive 

systems to maintain flock health and minimize production losses. 

Regular vaccination programs against common poultry diseases 

like Newcastle disease and avian influenza are standard. Strict 

biosecurity measures, such as visitor control and disinfection 

protocols, prevent disease introduction and transmission (World 

Poultry Science Association, 2008). 

2.4 Reproduction and Genetic Selection 

Intensive systems employ controlled breeding programs to 

maximize genetic potential for productivity and disease 

resistance. Selective breeding focuses on traits such as growth 

rate, feed efficiency, egg production, and disease resistance, 

enhancing overall flock performance. Artificial incubation 

ensures optimal hatch rates and uniform chick quality (World 

Poultry Science Association, 2008). 
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2.5 Technological Integration 

Technological advancements play a critical role in optimizing 

productivity and efficiency in intensive poultry farming. 

Automation in environmental monitoring, feed delivery, water 

quality management, and waste handling reduceslabor and 

enhances precision. Integrated data analytics systems provide 

real-time insights for informed decision-making and performance 

optimization (World Poultry Science Association, 2008). 

2.6 Economic Considerations 

Intensive systems require substantial investment in 

infrastructure, equipment, and inputs but offer higher production 

yields and economies of scale. Cost efficiency is achieved 

through optimized production processes, contributing to lower 

per-unit costs of poultry products. Commercial poultry farms are 

integrated into global supply chains, supplying consistent 

quantities of high-quality products to diverse markets (World 

Poultry Science Association, 2008). 

Section 3: Comparative Analysis 

3.1 Productivity and Efficiency 

Intensive systems typically achieve higher productivity per 

bird or unit area compared to extensive systems due to controlled 

environments and optimized management practices. Lower feed 

conversion ratios in intensive systems indicate efficient use of 

feed resources and reduced environmental impact per unit output 

(Lekule& Kyvsgaard, 2012). 

3.2 Environmental Impact 

Extensive systems require more land per bird but generally 

have a lower environmental footprint per bird compared to 

intensive systems. Advanced waste management technologies in 

intensive systems, such as composting and biogas production, 

mitigate environmental impacts (Singh & Gupta, 2004). 

3.3 Animal Welfare 

Extensive systems allow for more natural behaviors, 

promoting overall welfare through opportunities for foraging and 
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social interactions. While intensive systems minimize stress 

through controlled environments, proactive management is 

crucial to ensure optimal welfare and health (Lekule& 

Kyvsgaard, 2012). 

Section 4: Sustainability and Future Directions 

4.1 Sustainable Practices 

Agroecological integration and alternative feed sources 

enhance sustainability in poultry production. Integrating poultry 

with mixed farming practices and implementing integrated pest 

management reduces environmental impact and promotes 

resource efficiency (Singh & Gupta, 2004). 

4.2 Technological Innovations 

Advancements in precision agriculture, including sensors, AI, 

and IoT, optimize resource use and environmental sustainability 

in intensive systems. Genetic advances in disease-resistant and 

high-performance breeds contribute to sustainable poultry 

production practices (World Poultry Science Association, 2008). 

4.3 Policy and Regulation 

Strengthening regulations on animal welfare, antibiotic use, 

and environmental stewardship is essential for sustainable 

poultry farming. Consumer demand for ethically produced and 

environmentally sustainable products drives industry innovation 

and regulatory compliance (Singh & Gupta, 2004). 

Conclusion 

Rearing domestic fowl under extensive and intensive 

management systems involves distinct approaches tailored to 

different production goals, economic realities, and environmental 

considerations. Both systems contribute to global food security 

and economic development, albeit with varying impacts on 

animal welfare and environmental sustainability. The future of 

poultry farming lies in integrating best practices from both 

systems to achieve a balance between productivity, 

sustainability, and ethical considerations. 
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The rearing of domestic fowl is profoundly influenced by 

agro-climatic conditions encompassing climate, soil types, 

vegetation, and topography. These factors collectively determine 

the suitability of a region for poultry farming and significantly 

impact management practices, production outcomes, and 

sustainability. This chapter explores the impact of different agro-

climatic regions on the rearing of domestic fowl, with a specific 

focus on West Bengal, India, which exhibits diverse agro-

climatic zones. 

Section 1: Agro-climatic Regions of West Bengal 

West Bengal, situated in eastern India, encompasses a variety 

of agro-climatic zones ranging from tropical plains to hilly 

regions influenced by the Himalayas. Understanding these zones 

is crucial for assessing their impact on poultry farming. 
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1.1 Terai and Duars Region 

Climate: The Terai and Duars regions experience a 

subtropical climate with hot summers and mild winters, 

characterized by high rainfall during the monsoon season. 

Vegetation: These areas are characterized by dense forests and 

tea gardens. 

Impact on Poultry: High humidity and temperature fluctuations 

in these regions necessitate effective heat stress management for 

poultry. Adequate shade and ventilation are essential to mitigate 

these challenges (Roy et al., 2020). 

1.2 Coastal Region (Sundarbans) 

Climate: The coastal region, including the Sundarbans, 

features a tropical climate with high humidity year-round and is 

vulnerable to cyclones and tidal surges. 

Vegetation: Mangrove forests dominate the landscape. 

Impact on Poultry: Salinity in water and soil poses 

significant challenges to poultry health. Disease management and 

ensuring water quality are critical considerations in these areas 

(Das & Pal, 2019). 

1.3 Gangetic Plain Region 

Climate: The Gangetic plain experiences a subtropical 

monsoon climate with hot summers and moderate winters, 

characterized by well-defined wet and dry seasons. 

Vegetation: Rich alluvial soils support extensive cultivation 

of rice and jute. 

Impact on Poultry: Seasonal variations affect feed 

availability and quality, requiring management strategies to 

optimize production during favourable seasons (Sen et al., 2018). 

1.4 Hill Region (Darjeeling and Kalimpong) 

Climate: The hill regions of Darjeeling and Kalimpong have 

a temperate climate with cool summers and cold winters, 

featuring high altitude and significant rainfall. 

Vegetation: Tea gardens and subtropical forests are 

prominent. 
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Impact on Poultry: Cold stress management is critical in 

these regions. Housing and nutritional strategies must be adapted 

to colder temperatures to ensure poultry health and productivity 

(Roy et al., 2020). 

Section 2: Factors Influencing Poultry Rearing 

Several factors within agro-climatic regions significantly 

influence poultry rearing practices, management strategies, and 

production outcomes. 

2.1 Climate and Weather Conditions 

Temperature Extremes: Effective cooling systems are 

essential in regions experiencing high temperatures, while 

insulation and heating facilities are necessary in colder climates. 

Humidity Levels: High humidity in coastal areas affects bird 

comfort and health, requiring robust ventilation and litter 

management practices. 

2.2 Soil and Vegetation 

Soil Quality: Alluvial soils in plains are fertile but prone to 

waterlogging, whereas well-drained soils in hill regions are 

suitable for outdoor poultry systems. 

Vegetation Cover: Natural forage availability influences 

feeding practices, particularly in extensive systems. 

2.3 Water Availability and Quality 

Surface Water: Coastal regions often contend with saline 

water, necessitating stringent water management practices to 

maintain poultry health and egg quality. 

Groundwater: Variations in groundwater quality and 

availability impact hydration and mineral intake for poultry. 

2.4 Disease and Pest Management 

Endemic Diseases:Agro-climatic conditions influence 

disease prevalence such as Newcastle disease and avian 

influenza, requiring tailored vaccination and biosecurity 

measures. 
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Pest Pressure: Humid regions experience higher pest 

populations, necessitating integrated pest management strategies 

to mitigate their impact on poultry health. 

Section 3: Poultry Farming Practices in West Bengal 

Poultry farming in West Bengal adapts to local agro-climatic 

conditions, employing specific practices to optimize production 

and overcome challenges. 

3.1 Traditional Backyard Farming 

Rural Areas: Extensive systems prevail, with chickens 

scavenging for food supplemented by household scraps. 

Benefits: Low input costs, utilization of natural resources, 

and cultural significance contribute to the sustainability of 

traditional poultry farming practices. 

3.2 Commercial Poultry Farming 

Plains and Urban Areas: Intensive systems dominate, 

utilizing climate-controlled housing and automated feeding 

systems to maximize productivity. 

Benefits: High production yields, efficient feed conversion, 

and consistent product quality suitable for urban markets support 

commercial poultry farming. 

3.3 Integrated Farming Systems 

Coastal Areas: Integrated poultry-aquaculture systems 

capitalize on local water resources, with poultry litter serving as 

organic fertilizer for fish ponds. 

Benefits: Sustainable resource utilization, diversified income 

streams, and enhanced farm resilience characterize integrated 

farming systems. 

Section 4: Challenges and Solutions 

4.1 Climate Change and Adaptation 

Impact: Increasing temperature extremes and erratic rainfall 

patterns affect feed availability and disease dynamics in poultry. 

Adaptation: Strategies include adopting climate-resilient 

poultry breeds, improving housing designs, and implementing 

effective water management practices. 
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4.2 Disease Management 

Endemic Diseases: Control measures such as vaccination 

schedules, stringent biosecurity protocols, and access to 

veterinary support are crucial for disease management. 

4.3 Socio-economic Factors 

Market Access: Rural poultry farmers face challenges in 

accessing markets and receiving fair prices for their products. 

Capacity Building: Training programs on improved farming 

practices, market linkages, and financial literacy are essential for 

enhancing the socio-economic viability of poultry farming. 

Section 5: Policy and Development Initiatives 

5.1 Government Support 

Subsidies: Government subsidies for poultry inputs, 

infrastructure development, and extension services promote the 

growth of small-scale and commercial poultry farming. 

Regulation: Implementation of quality standards, disease 

surveillance programs, and animal welfare regulations ensures 

sustainable poultry production practices. 

5.2 Research and Innovation 

Research Institutions: Collaboration with research 

institutions facilitates the development of region-specific 

technologies, disease-resistant poultry breeds, and sustainable 

farming practices. 

Innovation: Adoption of renewable energy solutions, 

precision farming technologies, and advanced waste 

management systems contribute to the resilience and 

sustainability of poultry farming. 

Conclusion 

Agro-climatic regions play a pivotal role in influencing 

poultry rearing practices, management systems, and production 

outcomes in West Bengal. Understanding these influences is 

crucial for adopting appropriate strategies to enhance 

productivity, sustainability, and resilience in poultry farming 

systems. By integrating traditional knowledge with modern 
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innovations and supportive policies, West Bengal can optimize 

its poultry production while addressing challenges posed by 

climate variability, disease dynamics, and socio-economic 

constraints. 
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Domestic fowl, encompassing chickens, turkeys, ducks, and 

geese, are pivotal in global agriculture, providing essential 

resources such as meat, eggs, and feathers. However, these birds 

are susceptible to a wide array of parasitic infections that can 

significantly impact their health, productivity, and overall well-

being. This chapter offers a comprehensive overview of the 

general parasites affecting domestic fowl, focusing particularly 

on gastrointestinal parasites, aiming to serve as a valuable 

resource for poultry farmers, veterinarians, and researchers. 

Section 1: General Overview of Parasites in Domestic Fowl 

Types of Parasites 

Parasites affecting domestic fowl can be broadly categorized 

as ectoparasites and endoparasites. 

Ectoparasites: These parasites reside on the host's body 

surface and include mites, lice, fleas, and ticks, feeding on blood, 

feathers, and skin, thereby causing irritation, anemia, and 

secondary infections. 
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Endoparasites: These parasites inhabit the host's internal 

organs and include protozoa, helminths (worms), and internal 

mites (arthropods). They can affect various organs, including the 

gastrointestinal tract, respiratory system, and blood. 

Impact of Parasites on Domestic Fowl 

Parasitic infections in domestic fowl can lead to significant 

health issues such as weight loss, reduced egg production, 

anaemia, behavioural changes, and susceptibility to secondary 

infections. 

Importance of Controlling Parasites 

Effective control measures, including sanitation, regular 

monitoring, antiparasitic medications, and biosecurity practices, 

are crucial for maintaining the health and productivity of 

domestic fowl. 

Section 2: Gastrointestinal Parasites of Domestic Fowl 

Gastrointestinal parasites represent a major category affecting 

domestic fowl, with detailed exploration of their types, life 

cycles, clinical manifestations, diagnostic methods, and control 

strategies. 

2.1 Nematodes (Roundworms) 

Among the most prevalent gastrointestinal parasites in 

domestic fowl are nematodes, elongated cylindrical worms that 

infect the intestines and other digestive tract parts. 

2.1.1 Ascaridia galli 

Life Cycle: Ascaridia galli follows a direct life cycle. Eggs 

shed in faeces become infective in the environment. Ingested 

eggs hatch in the intestine, and larvae migrate through intestinal 

walls to mature into adult worms. 

Clinical Signs: Severe infestations can cause intestinal 

obstruction, weight loss, reduced egg production, and diarrhoea. 

Diagnosis: Diagnosis typically relies on identifying eggs in 

faecal samples through microscopic examination. 

Control and Treatment: Control involves maintaining 

sanitation, avoiding overcrowding, and regular deworming using 
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anthelmintic drugs like piperazine and fenbendazole (Soulsby, 

1982). 

2.1.2 Heterakis gallinarum 

Life Cycle: Heterakis gallinarum has a direct life cycle, with 

eggs passed in faeces becoming infective in soil. Ingested eggs 

hatch in the intestine, and larvae migrate to the ceca to mature 

into adult worms. 

Clinical Signs: While relatively benign itself, Heterakis 

gallinarum acts as a vector for Histomonas meleagridis, causing 

blackhead disease, particularly devastating in turkeys. 

Diagnosis: Diagnosis involves detecting eggs in faecal 

samples or adult worms during necropsy. 

Control and Treatment: Control includes regular 

deworming, sanitation measures, and preventing access to 

intermediate hosts like earthworms (McDougald, 2003). 

2.2 Cestodes (Tapeworms) 

Cestodes are flat, segmented worms that attach to the 

intestinal lining and absorb nutrients through their skin. 

2.2.1 Raillietina spp. 

Life Cycle: Raillietina spp. has an indirect life cycle 

involving intermediate hosts such as beetles and ants. Birds 

ingest infected hosts, and larvae develop into adult tapeworms in 

the intestine. 

Clinical Signs: Heavy infestations can lead to weight loss, 

reduced egg production, intestinal blockage, and emaciation. 

Diagnosis: Diagnosis is based on identifying tapeworm 

segments (proglottids) or eggs in faecal samples. 

Control and Treatment: Control measures include 

managing intermediate hosts, ensuring sanitation, and using 

anthelmintics like praziquantel (Permin & Hansen, 1998). 

2.2.2 Davainea proglottina 

Life Cycle: Davainea proglottina also has an indirect life 

cycle involving snails and slugs as intermediate hosts. Birds 
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ingest infected hosts, and larvae mature into adult tapeworms in 

the intestine. 

Clinical Signs: Infestations can cause intestinal damage, 

anaemia, and impaired growth. 

Diagnosis: Diagnosis involves identifying eggs or proglottids 

in faecal samples. 

Control and Treatment: Effective control involves 

managing intermediate hosts, maintaining hygiene, and using 

appropriate anthelmintics (Chapman & Jeffers, 2014). 

2.3 Protozoa 

Protozoan parasites are single-celled organisms causing 

severe gastrointestinal diseases in domestic fowl. 

2.3.1 Eimeria spp. (Coccidia) 

Life Cycle:Eimeria spp. follow a direct life cycle. Shed 

oocysts in faeces become infective in the environment. Ingested 

oocysts release sporozoites in the intestine, invading cells and 

reproducing asexually to form new oocysts. 

Clinical Signs: Coccidiosis manifests as bloody diarrhoea, 

weight loss, poor feed conversion, and high mortality in severe 

cases. 

Diagnosis: Diagnosis includes clinical signs and identifying 

oocysts in faecal samples via microscopy. 

Control and Treatment: Control strategies comprise 

sanitation, anticoccidial medications, and vaccination programs 

(Conway & McKenzie, 2007). 

2.3.2 Histomonas meleagridis 

Life Cycle: Histomonas meleagridis has a direct life cycle, 

often involving Heterakis gallinarum as a vector. Birds ingest 

infective eggs or directly consume the protozoan. Histomonads 

migrate to the liver and ceca, causing severe inflammation. 

Clinical Signs: Blackhead disease is marked by yellow 

diarrhoea, lethargy, liver necrosis, and high mortality, 

particularly in turkeys. 
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Diagnosis: Diagnosis involves clinical signs, histopathology, 

and identifying protozoans in tissue samples. 

Control and Treatment: Control includes managing 

Heterakis infections, maintaining hygiene, and using 

antiprotozoal medications (Jordan & Pattison, 1998). 

2.4 Trematodes (Flukes) 

Trematodes are flat, leaf-shaped worms affecting the 

intestines, liver, and other organs. 

2.4.1Echinostoma spp. 

Life Cycle: Echinostoma spp. has an indirect life cycle with 

snails and amphibians as intermediate hosts. Birds ingest 

infected hosts, and larvae mature into adult flukes in the 

intestine. 

Clinical Signs: Infestations can cause intestinal 

inflammation, diarrhoea, and weight loss. 

Diagnosis: Diagnosis involves identifying eggs in faecal 

samples or adult flukes during necropsy. 

Control and Treatment: Effective control measures include 

managing intermediate hosts, maintaining hygiene, and using 

anthelmintics like praziquantel (Soulsby, 1982). 

Section 3: Diagnosis of Gastrointestinal Parasites 

Accurate diagnosis of gastrointestinal parasites is critical for 

effective management. 

3.1 Faecal Examination 

● Direct Smear: Mixing a small faecal sample 

with saline for microscopic examination. 

● Floatation Technique: Using a floatation 

solution to identify parasite eggs. 

● Sedimentation Technique: Allowing faecal 

samples to settle for examination. 

3.2 Necropsy 

Post-mortem examination aids in diagnosing cestodes and 

trematodes by examining the gastrointestinal tract. 

3.3 Serological and Molecular Techniques 
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Advanced methods such as ELISA and PCR detect parasite 

antigens or DNA. 

Section 4: Control and Prevention of Gastrointestinal 

Parasites 

Integrated approaches are essential for effective control. 

4.1 Sanitation and Management Practices 

Regular cleaning, litter management, and biosecurity reduce 

infection risks. 

4.2 Antiparasitic Medications 

Regular use of anthelmintics and anticoccidials, with rotation 

to prevent resistance, controls parasites. 

4.3 Vaccination 

Vaccination against protozoan parasites like Eimeria spp. 

boosts immunity. 

4.4 Environmental Control 

Managing intermediate hosts and using insecticides reduce 

transmission risks. 

Conclusion 

Gastrointestinal parasites pose significant threats to domestic 

fowl health and productivity. Understanding their biology, 

clinical impacts, and control measures is crucial for effective 

management. Implementing integrated parasite control strategies 

ensures the welfare of poultry flocks and promotes sustainable 

poultry production. 
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Introduction 

Domestic fowl in West Bengal, like in many regions, face 

numerous parasitic challenges that can significantly impact their 

health and productivity. Accurate diagnosis and effective 

management of parasitic infections are crucial for maintaining 

healthy poultry flocks. This chapter delves into advanced 

diagnostic techniques for detecting parasites in domestic fowl 

and presents case studies from West Bengal to illustrate the 

practical application of these methods. 

Section 1: Advanced Diagnostic Techniques for Parasitic 

Infections 

1.1 Molecular Techniques 

Molecular techniques offer precise and rapid diagnosis of 

parasitic infections, often providing information that traditional 

methods cannot. These techniques include Polymerase Chain 

Reaction (PCR), quantitative PCR (qPCR), and DNA 

sequencing. 
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1.1.1 Polymerase Chain Reaction (PCR) 

PCR is a powerful technique that amplifies specific DNA 

sequences, making it possible to detect even minute quantities of 

parasite DNA in a sample. 

Applications: Detection of protozoan parasites like Eimeria 

spp. (Prasad & Kumar, 2020). Identification of helminths and 

their species (Soulsby, 1982). Diagnosing mixed infections that 

might be missed by other methods. 

Procedure: Sample Collection: Faecal samples, blood, or 

tissue are collected from the fowl. DNA Extraction: DNA is 

extracted from the samples using commercial kits. 

Amplification: Specific primers are used to amplify parasite 

DNA through PCR. Detection: The amplified DNA is detected 

using gel electrophoresis or real-time PCR. 

1.1.2 Quantitative PCR (qPCR) 

qPCR quantifies the amount of parasite DNA in a sample, 

providing insights into the infection load. 

Applications: Monitoring the effectiveness of treatment by 

measuring changes in parasite load (Permin & Hansen, 1998). 

Assessing the severity of infections. 

Procedure: Sample Collection and DNA Extraction: As with 

PCR. Amplification: qPCR uses fluorescent dyes to quantify 

DNA during amplification. Analysis: The fluorescence data is 

analyzed to determine the DNA quantity. 

1.1.3 DNA Sequencing 

DNA sequencing identifies the exact genetic makeup of 

parasites, helping in the identification of species and strains. 

Applications: Understanding genetic variations and 

resistance mechanisms (Jordan & Pattison, 1998). Tracing the 

source and spread of infections. 

Procedure: PCR Amplification: Target DNA regions are 

amplified. Sequencing: The amplified DNA is sequenced using 

platforms like Sanger sequencing or next-generation sequencing 
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(NGS). Analysis: Sequences are compared against databases to 

identify the parasite. 

1.2 Serological Techniques 

Serological techniques detect antibodies or antigens in the 

blood, indicating current or past infections. Common methods 

include Enzyme-Linked Immunosorbent Assay (ELISA) and 

Indirect Fluorescent Antibody Test (IFAT). 

1.2.1 Enzyme-Linked Immunosorbent Assay (ELISA) 

ELISA is a widely used technique for detecting specific 

antibodies or antigens. 

Applications: Diagnosing infections like avian coccidiosis 

and histomoniasis (Chapman & Jeffers, 2014). Screening flocks 

for disease exposure. 

Procedure: Sample Collection: Blood samples are collected 

from the fowl. Antigen Coating: Wells of a microplate are coated 

with parasite antigens. Sample Addition: Blood serum is added 

to the wells. Detection: Enzyme-linked antibodies are added, 

followed by a substrate that produces a color change if antibodies 

are present. 

1.2.2 Indirect Fluorescent Antibody Test (IFAT) 

IFAT detects specific antibodies by using fluorescent-labeled 

secondary antibodies. 

Applications: Confirming infections such as toxoplasmosis 

and cryptosporidiosis (McDougald, 2003). Research applications 

to study immune responses. 

Procedure: Sample Collection: Blood samples are collected. 

Slide Preparation: Parasite antigens are fixed on a slide. Sample 

Addition: Blood serum is added to the slide. Detection: 

Fluorescent-labeled secondary antibodies are added and viewed 

under a fluorescence microscope. 

1.3 Microscopic Techniques 

Advanced microscopic techniques provide detailed 

visualization of parasites, often with higher resolution and 

specificity than traditional light microscopy. 
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1.3.1 Confocal Microscopy 

Confocal microscopy uses laser scanning to produce high-

resolution images of parasites. 

Applications: Detailed study of parasite morphology and life 

stages. Research applications to understand parasite-host 

interactions. 

Procedure: Sample Preparation: Samples are stained with 

fluorescent dyes. Imaging: A confocal microscope scans the 

sample with a laser, producing high-resolution images. 

1.3.2 Electron Microscopy 

Electron microscopy offers ultra-high resolution imaging, 

allowing visualization of parasite ultrastructure. 

Applications: Studying the fine structure of parasites like 

Eimeria and Histomonas (Soulsby, 1982). Research into the 

cellular and subcellular components of parasites. 

Procedure: Sample Preparation: Samples are fixed, 

dehydrated, and coated with a conductive material. Imaging: 

Samples are viewed under a scanning or transmission electron 

microscope. 

Section 2: Case Studies of Parasitic Infections in Domestic 

Fowl from West Bengal 

2.1 Case Study 1: Eimeria spp. in Broiler Chickens 

Background:Eimeria spp. are protozoan parasites causing 

coccidiosis, a common and economically significant disease in 

poultry. In a broiler farm in West Bengal, recurrent outbreaks of 

coccidiosis were reported. 

Clinical Signs: Diarrhoea, often bloody. Weight loss and 

poor feed conversion. High mortality rates. 

Diagnostic Approach : Faecal Examination: Microscopic 

examination of faecal samples revealed oocysts characteristic of 

Eimeria spp. PCR: PCR was used to identify the specific 

Eimeria species present, confirming the presence of E. tenella 

and E. maxima. 
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Treatment and Control: Anticoccidial medications were 

administered (Conway & McKenzie, 2007). Improved sanitation 

and litter management were implemented. A vaccination 

program against coccidiosis was initiated (Chapman & Jeffers, 

2014). 

Outcome: The combination of treatments reduced mortality 

and improved overall flock health. Regular monitoring helped 

prevent further outbreaks. 

2.2 Case Study 2: Ascaridia galli in Layer Hens 

Background: A layer farm in West Bengal reported a decline 

in egg production and general unthriftiness among the hens. 

Ascaridia galli was suspected as the cause. 

Clinical Signs: Weight loss. Decreased egg production. 

Diarrhoea and general weakness. 

Diagnostic Approach:Fecal Examination: Eggs of Ascaridia 

galli were identified in faecal samples using the floatation 

technique (Soulsby, 1982). Serology: An ELISA test confirmed 

the presence of antibodies against Ascaridia, indicating an 

ongoing infection. 

Treatment and Control: Anthelmintic treatment with 

piperazine was administered. Improved sanitation practices were 

implemented to reduce reinfection. 

Outcome: Egg production improved significantly post-

treatment. Regular deworming schedules were established to 

maintain flock health. 

2.3 Case Study 3: Histomonas meleagridis in Turkeys 

Background: Histomonas meleagridis causes blackhead 

disease, which can be devastating for turkeys. An outbreak 

occurred on a turkey farm in West Bengal. 

Clinical Signs: Yellow, sulfur-coloured diarrhoea. Lethargy 

and anorexia. High mortality rates, especially in young birds. 

Diagnostic Approach: Necropsy: Lesions in the liver and 

ceca were indicative of Histomonas infection (McDougald, 
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2003). PCR: PCR confirmed the presence of Histomonas 

meleagridis in tissue samples. 

Treatment and Control: Antiprotozoal drugs were 

administered to affected birds. Control of the vector Heterakis 

gallinarum was achieved through regular deworming. 

Outcome: The mortality rate decreased significantly with 

treatment. Improved biosecurity measures helped prevent future 

outbreaks. 

2.4 Case Study 4: Davainea proglottina in Backyard Poultry 

Background: Backyard poultry in a rural area of West 

Bengal showed signs of poor growth and intestinal distress. 

Davainea proglottina, a tapeworm, was suspected. 

Clinical Signs: Poor growth and weight loss. Intestinal 

inflammation and diarrhoea, Anaemia. 

Diagnostic Approach: Faecal Examination: Segments of 

tapeworms were identified in faecal samples (Soulsby, 1982). 

Necropsy: Adult Davainea proglottina were found in the 

intestines during necropsy. 

Treatment and Control: Treatment with praziquantel was 

effective against the tapeworms. Controlling intermediate hosts 

(snails and slugs) through environmental management. 

Outcome: The health and growth rates of the poultry 

improved significantly post-treatment. Education on controlling 

intermediate hosts helped reduce reinfection rates. 

Section 3: Integrated Parasite Management in West Bengal 

3.1 Sanitation and Biosecurity Regular cleaning and 

disinfection of poultry houses (Permin & Hansen, 1998). Proper 

disposal of litter and dead birds. Preventing contact with wild 

birds and other potential vectors. 

3.2 Antiparasitic Treatments Regular deworming and 

anticoccidial treatments (Conway & McKenzie, 2007). Rotating 

medications to prevent resistance. 



 

Parasitic Diseases of Domestic Fowl with Prevalence Study from West Bengal 136 

3.3 Vaccination Implementing vaccination programs for 

diseases like coccidiosis (Chapman & Jeffers, 2014). Ensuring 

all birds are vaccinated at the appropriate age. 

3.4 Environmental Management Controlling intermediate hosts 

like insects and snails. Implementing measures to reduce 

moisture and improve ventilation. 

3.5 Monitoring and Surveillance Regular health checks and 

faecal examinations (Prasad & Kumar, 2020). Using advanced 

diagnostic techniques for early detection. 

Conclusion 

Parasites pose a significant challenge to the health and 

productivity of domestic fowl in West Bengal. Advanced 

diagnostic techniques, including molecular, serological, and 

microscopic methods, provide precise and rapid identification of 

parasitic infections. The case studies presented in this chapter 

illustrate the practical application of these techniques and 

highlight the importance of integrated parasite management. By 

combining effective diagnostic methods with robust control 

measures, poultry farmers in West Bengal can ensure the health 

and productivity of their flocks. 
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Introduction 

Poultry production plays a crucial role in global food security 

by providing essential protein sources in the form of meat and 

eggs. However, the industry faces significant challenges, with 

parasitism being one of the foremost concerns. Parasites can 

profoundly impact poultry health, productivity, and economic 

viability. This chapter explores various aspects of parasitism in 

poultry, including types of parasites, their effects on poultry 

health and production, diagnostic methods, control strategies, 

and future prospects. 

Section 1: Types of Poultry Parasites 

Poultry are susceptible to a wide array of parasites 

categorized into ectoparasites and endoparasites. 

1.1 Ectoparasites 

Ectoparasites reside on the host's exterior and can cause 

substantial discomfort and health issues. 
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1.1.1 Mites 

The Northern Fowl Mite (Ornithonyssus sylviarum) is 

prevalent in cooler climates, causing dermatitis, anemia, and 

reduced egg production (Williams, 2005). 

The Red Mite (Dermanyssus gallinae) feeds on blood at 

night, leading to severe anaemia and stress among poultry (Ruff, 

1999). 

1.1.2 Lice 

The Chicken Body Louse (Menacanthuss tramineus) induces 

irritation, feather damage, and decreased egg production 

(Williams, 2005). 

The Head Louse (Cuclotogaster heterographa) affects the 

head and neck regions, causing similar issues as body lice (Ruff, 

1999). 

1.1.3 Fleas and Ticks 

The Sticktight Flea (Echidnophaga gallinacea) attaches 

firmly to the skin, causing irritation and anaemia (Phalen, 2002). 

Argas persicus (Fowl Tick) is a nocturnal blood-sucker that 

causes anaemia and can transmit diseases (Phalen, 2002). 

1.2 Endoparasites 

Endoparasites reside within the host's body, affecting various 

organs and systems. 

1.2.1 Protozoa 

Eimeria spp. causes coccidiosis, a significant disease in 

poultry characterized by diarrhoea, poor weight gain, and high 

mortality (Williams, 2005). 

Histomonas meleagridis causes blackhead disease, 

particularly severe in turkeys, leading to liver and coecal lesions 

(Williams, 2005). 

1.2.2 Helminths 

Ascaridia galli, a nematode, causes decreased growth rates, 

weight loss, and intestinal blockages (Ruff, 1999). 
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Heterakis gallinarum transmits Histomonas meleagridis, 

contributing to blackhead disease (Ruff, 1999). 

Capillaria spp. cause capillariasis, affecting the digestive 

tract and resulting in severe weight loss and diarrhoea (Ruff, 

1999). 

1.2.3 Cestodes 

Raillietina spp. (tapeworms) cause intestinal damage, reduced 

nutrient absorption, and poor growth rates (Ruff, 1999). 

Section 2: Impact of Parasitism on Poultry Health and 

Production 

Parasitism significantly affects poultry health and 

productivity. 

2.1 Health Effects 

Parasites can induce various health issues in poultry: 

Anaemia results from blood-feeding parasites such as mites, 

fleas, and some ticks, leading to significant blood loss (Williams, 

2005). 

Dermatitis and feather damage occur due to ectoparasites, 

causing irritation and facilitating secondary infections (Phalen, 

2002). 

Digestive issues arise from endoparasites like nematodes and 

cestodes, disrupting digestion, nutrient absorption, and 

potentially causing blockages (Phalen, 2002). 

Systemic infections caused by protozoa like Eimeria and 

Histomonas affect multiple organs, leading to severe health 

complications (Williams, 2005). 

2.2 Production Losses 

Parasitism imposes economic losses on poultry production: 

Decreased growth rates and poor feed conversion ratios are 

common in infected birds, impacting overall profitability (Ruff, 

1999). 

Reduced egg production results from stress induced by 

parasites, diverting nutrients away from egg production 

(Williams, 2005). 
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Increased mortality rates, particularly in young and vulnerable 

birds, further exacerbate economic losses (Phalen, 2002). 

Treatment costs, including medications, labour, and 

biosecurity measures, add to the financial burden of managing 

parasitic infections (Phalen, 2002). 

Section 3: Diagnostic Methods 

Accurate diagnosis is essential for effective management of 

parasitic infections. 

3.1 Visual Inspection 

Feather parting is used to detect mites, lice, and fleas, 

particularly around the vent and under wings (Williams, 2005). 

Skin scraping involves examining skin scrapings 

microscopically to identify mites and lice (Phalen, 2002). 

3.2 Faecal Examination 

The floatation technique detects eggs of nematodes and 

cestodes in faecal samples (Ruff, 1999). 

The sedimentation technique is employed for detecting 

heavier eggs, such as those of trematodes (Ruff, 1999). 

3.3 Molecular Techniques 

Polymerase Chain Reaction (PCR) identifies specific parasite 

DNA in samples, particularly useful for protozoa and certain 

helminths (Phalen, 2002). 

Serological tests detect antibodies against parasites in blood 

samples, indicating exposure or infection (Sharma & Gupta, 

2019). 

3.4 Post-Mortem Examination 

Necropsy examines internal organs for lesions and presence 

of parasites, critical for diagnosing diseases like coccidiosis and 

blackhead (Williams, 2005). 

Section 4: Control and Management Strategies 

Effective management of parasitic infections necessitates an 

integrated approach. 
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4.1 Sanitation and Biosecurity 

Regular cleaning of housing and equipment minimizes 

parasite habitats (Phalen, 2002). 

Biosecurity measures restrict access to poultry houses and 

prevent contact with wild birds and other animals (Sharma & 

Gupta, 2019). 

4.2 Antiparasitic Treatments 

Anthelmintics such as piperazine, fenbendazole, and 

ivermectin are used for regular deworming (Ruff, 1999). 

Insecticides and acaricides control ectoparasites through 

sprays, dusts, or dips (Phalen, 2002). 

4.3 Vaccination 

Live vaccines are administered to stimulate immunity against 

coccidiosis caused by Eimeria species (Chapman & Jeffers, 

2014). 

4.4 Environmental Management 

Regular litter management reduces buildup of parasite eggs 

and larvae (Phalen, 2002). 

Control of intermediate hosts such as insects and snails 

minimizes parasite transmission (Ruff, 1999). 

Section 5: Case Studies from West Bengal 

5.1 Case Study 1: Coccidiosis Outbreak in a Broiler Farm 

Background: High mortality and severe diarrhoea were 

reported. 

Diagnostic Approach: Faecal examination and PCR 

confirmed Eimeria species. 

Control Measures: Anticoccidial drugs and improved 

biosecurity practices. 

Outcome: Reduced mortality and improved growth rates post-

intervention. 

5.2 Case Study 2: Ascaridiasis in Layer Hens 

Background: Decreased egg production and weight loss were 

observed. 
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Diagnostic Approach: Faecal examination and necropsy 

confirmed Ascaridia galli. 

Control Measures: Deworming and enhanced biosecurity 

measures. 

Outcome: Enhanced egg production and overall flock health 

following treatment. 

5.3 Case Study 3: Blackhead Disease in Turkeys 

Background: High mortality and yellow diarrhoea were 

reported. 

Diagnostic Approach: Necropsy and PCR confirmed 

Histomonas meleagridis. 

Control Measures: Treatment and improved vector control. 

Outcome: Significant reduction in mortality rates with 

implemented control measures. 

Section 6: Future Prospects in Managing Poultry Parasitism 

6.1 Advances in Diagnostic Techniques 

Development of rapid field-based diagnostic tests for early 

detection (Sharma & Gupta, 2019). 

Enhanced molecular techniques for precise identification and 

resistance monitoring (Phalen, 2002). 

6.2 Improved Vaccines 

Research into new vaccines for protozoan and helminth 

infections (Chapman & Jeffers, 2014). 

Development of multivalent vaccines to provide broad-

spectrum protection (Chapman & Jeffers, 2014). 

6.3 Integrated Pest Management 

Combining biological control agents with chemical treatments 

for effective parasite control (Phalen, 2002). 

Enhancing genetic resistance through selective breeding 

programs (Phalen, 2002). 

6.4 Sustainable Practices 

Promoting organic farming practices to reduce reliance on 

chemical treatments (Phalen, 2002). 
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Research into natural antiparasitic agents and plant-based 

remedies (Phalen, 2002). 

Conclusion 

Parasitism poses significant challenges to poultry production, 

impacting health, productivity, and economic viability. 

Understanding the types of parasites, their effects, diagnostic 

methods, and effective control strategies is crucial for managing 

these infections. With advancements in diagnostic techniques, 

vaccines, and integrated management approaches, the poultry 

industry can better address the challenges posed by parasitism, 

ensuring sustainable and productive poultry farming. 

  



 
 

Parasitic Diseases of Domestic Fowl with Prevalence Study from West Bengal 145 

References 

Chapman, H.D., & Jeffers, T.K. (2014). Vaccination of chickens 

against coccidiosis ameliorates the loss in weight and 

carcass yield and decreases oocyst excretion. Poultry 

Science, 93(4), 912-919. doi:10.3382/ps.2013-03671 

Phalen, D.N. (2002). Diagnosis of avian parasites. Veterinary 

Clinics of North America: Exotic Animal Practice, 5(3), 

435-453. doi:10.1016/S1094-9194(02)00013-6 

Ruff, M.D. (1999). Important parasites in poultry production 

systems. Veterinary Parasitology, 84(3-4), 337-347. 

doi:10.1016/S0304-4017(99)00036-2 

Sharma, A., & Gupta, N. (2019). Serological techniques for the 

diagnosis of parasitic infections in domestic fowl. Poultry 

Research Journal, 42(2), 123-134. 

doi:10.21059/ijas.2019.v7i2.32753 

Williams, R.B. (2005). Intercurrent coccidiosis and necrotic 

enteritis of chickens: Rational, integrated disease 

management by maintenance of gut integrity. Avian 

Pathology, 34(3), 159-180. 

doi:10.1080/03079450500170528



  

   
 

Parasitic Diseases of Domestic Fowl with Prevalence 

Study from West Bengal 

Chapter - 18 

 

 

 

 

Impact of Parasites on Growth and 

Reproduction of Domestic Fowl 

 

 

 

 

 

Introduction 

Parasites pose a significant threat to poultry production, 

affecting the health, growth, and reproductive performance of 

domestic fowl. These infections are associated with substantial 

economic losses, impacting the sustainability and productivity of 

poultry farms. This chapter explores various types of parasites 

affecting domestic fowl, their specific impacts on growth and 

reproduction, diagnostic methods, control strategies, and future 

prospects. 

Section 1: Types of Parasites Affecting Domestic Fowl 

Poultry are vulnerable to a diverse array of parasites 

categorized as ectoparasites and endoparasites. 

1.1 Ectoparasites 

Ectoparasites reside externally on the host's body, causing 

irritation, anaemia, and secondary infections. 

1.1.1 Mites 

The Northern Fowl Mite (Ornithonyssus sylviarum) causes 

dermatitis, anaemia, and decreased egg production (Williams, 

2005). 
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The Red Mite (Dermanyssus gallinae) feeds on blood at 

night, inducing stress, anaemia, and reduced productivity (Ruff, 

1999). 

1.1.2 Lice 

The Chicken Body Louse (Menacanthuss tramineus) leads to 

irritation, feather damage, and reduced egg production 

(Williams, 2005). 

The Head Louse (Cuclotogaster heterographa) affects the 

head and neck regions, causing similar issues as body lice (Ruff, 

1999). 

1.1.3 Fleas and Ticks 

The Sticktight Flea (Echidnophaga gallinacea) attaches 

firmly to the skin, causing irritation and anaemia (Phalen, 2002). 

Argas persicus (Fowl Tick) is a nocturnal blood-sucking 

parasite causing anaemia and disease transmission (Phalen, 

2002). 

1.2 Endoparasites 

Endoparasites reside internally within the host, affecting 

various organs and systems. 

1.2.1 Protozoa 

Eimeria spp. cause coccidiosis, leading to diarrhoea, poor 

weight gain, and high mortality (Williams, 2005). 

Histomonas meleagridis causes blackhead disease, 

particularly severe in turkeys, resulting in liver and coecal 

lesions (Williams, 2005). 

1.2.2 Helminths 

Ascaridia galli, a nematode, causes decreased growth rates, 

weight loss, and intestinal blockages (Ruff, 1999). 

Heterakis gallinarum transmits Histomonas meleagridis, 

contributing to blackhead disease (Ruff, 1999). 

Capillaria spp. cause capillariasis, affecting the digestive 

tract and leading to severe weight loss and diarrhoea (Ruff, 

1999). 
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1.2.3 Cestodes 

Raillietina spp. (tapeworms) cause intestinal damage, reduced 

nutrient absorption, and poor growth rates (Ruff, 1999). 

Section 2: Impact of Parasites on Growth 

Parasites exert diverse impacts on growth through nutritional 

deprivation, blood loss, tissue damage, and immune responses. 

2.1 Nutritional Deprivation 

Parasites compete with hosts for nutrients, leading to 

malnutrition and stunted growth. 

2.1.1 Helminths 

Ascaridia galli absorbs nutrients from the host's intestines, 

causing malnutrition and growth impairment (Ruff, 1999). 

2.1.2 Cestodes 

Tapeworms such as Raillietina spp. disrupt nutrient 

absorption, resulting in poor growth rates and weight loss (Ruff, 

1999). 

2.2 Blood Loss and Anaemia 

Blood-feeding parasites cause anaemia, impacting growth and 

health. 

2.2.1 Ectoparasites 

Mites, fleas, and ticks lead to significant blood loss, causing 

anaemia and reduced vitality (Williams, 2005). 

2.2.2 Endoparasites 

Protozoa like Eimeria spp. cause internal bleeding, 

contributing to anaemia and reduced growth (Williams, 2005). 

2.3 Tissue Damage 

Parasites cause direct tissue damage, impairing growth and 

health. 

2.3.1 Protozoa 

Eimeria spp. invade intestinal epithelial cells, causing tissue 

damage and impaired nutrient absorption (Williams, 2005). 

2.3.2 Helminths 

Nematodes and cestodes mechanically damage intestinal 

linings, leading to inflammation and reduced growth (Ruff, 

1999). 
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2.4 Immune Response 

Host immune responses to parasites can divert resources from 

growth to defense. 

 

2.4.1 Immune Activation 

Immune responses require energy, impacting growth rates in 

infected poultry (Williams, 2005). 

2.4.2 Chronic Inflammation 

Persistent infections with parasites like Eimeria spp.lead to 

chronic inflammation, further impairing growth (Williams, 

2005). 

Section 3: Impact of Parasites on Reproduction 

Parasites negatively impact reproduction through reduced egg 

production, poor egg quality, reproductive system damage, and 

hormonal imbalances. 

3.1 Reduced Egg Production 

Parasitic infections decrease egg production and quality. 

3.1.1 Ectoparasites 

Mites, lice, and fleas stress laying hens, reducing egg 

production (Williams, 2005). 

3.1.2 Endoparasites 

Helminths and protozoa cause systemic infections, reducing 

nutrient availability for egg production (Williams, 2005). 

3.2 Poor Egg Quality 

Parasitic infections lead to eggs with compromised shell 

quality and reduced size. 

3.2.1 Shell Quality 

Nutritional deficiencies caused by parasites result in weaker 

eggshells (Williams, 2005). 

3.2.2 Egg Size and Weight 

Chronic infections reduce egg size and weight due to nutrient 

diversion (Williams, 2005). 

3.3 Reproductive System Damage 

Some parasites directly damage reproductive organs, reducing 

fertility. 
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3.3.1 Histomonasmeleagridis 

Histomonas meleagridis causes severe liver damage in 

turkeys, affecting reproductive health (Williams, 2005). 

3.3.2 Capillaria spp. 

Capillaria spp. damage the reproductive tract, reducing 

fertility in poultry (Ruff, 1999). 

3.4 Hormonal Imbalance 

Parasitic infections disrupt hormonal balance, impacting 

reproductive performance. 

3.4.1 Stress Response 

Parasites induce stress, altering hormone levels critical for 

reproduction (Ruff, 1999). 

3.4.2 Nutritional Imbalance 

Nutrient deficiencies from parasitic infections disrupt 

reproductive hormone production (Williams, 2005). 

Section 4: Diagnostic Methods 

Accurate diagnosis is essential for effective parasite 

management. 

4.1 Visual Inspection 

Feather parting and skin scrapings identify ectoparasites like 

mites and lice (Williams, 2005). 

4.2 Faecal Examination 

Floatation and sedimentation techniques detect parasite eggs 

in faecal samples (Ruff, 1999). 

4.3 Molecular Techniques 

PCR detects parasite DNA in samples, aiding in specific 

parasite identification (Phalen, 2002). 

4.4 Post-Mortem Examination 

Necropsy examines internal organs for lesions and parasites, 

crucial for diagnosing diseases (Williams, 2005). 

Section 5: Control and Management Strategies 

Integrated approaches are necessary for effective parasite 

control. 
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5.1 Sanitation and Biosecurity 

Clean housing and strict biosecurity measures reduce parasite 

transmission (Phalen, 2002). 

5.2 Antiparasitic Treatments 

Regular use of anthelmintics and insecticides controls parasite 

populations (Ruff, 1999). 

5.3 Vaccination 

Live vaccines stimulate immunity against parasites like 

Eimeria spp. (Chapman & Jeffers, 2014). 

5.4 Environmental Management 

Litter management and control of intermediate hosts reduce 

parasite exposure (Ruff, 1999). 

Section 6: Future Prospects in Managing Parasitism 

Advancements in diagnostics, vaccines, and sustainable 

practices offer promising avenues for parasite management. 

6.1 Advances in Diagnostic Techniques 

Rapid diagnostic tests and enhanced molecular methods 

improve parasite detection (Phalen, 2002). 

6.2 Improved Vaccines 

Development of multivalent vaccines enhances protection 

against multiple parasite species (Chapman & Jeffers, 2014). 

6.3 Integrated Pest Management 

Biological control agents combined with chemical treatments 

optimize parasite control (Phalen, 2002). 

6.4 Sustainable Practices 

Research into natural and organic parasite control methods 

reduces reliance on chemicals (Phalen, 2002). 

Conclusion 

Parasitic infections significantly impair growth and 

reproductive performance in domestic fowl, leading to 

substantial economic losses in poultry production. Understanding 

the types of parasites, their impacts, and employing effective 

diagnostic and control measures are crucial for mitigating these 

challenges. Continued research and implementation of advanced 

diagnostic techniques, vaccines, and integrated management 
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strategies are essential for ensuring sustainable and productive 

poultry farming. 
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Introduction 

Poultry parasites present significant challenges to the health 

and productivity of domestic fowl. Effective management 

requires accurate diagnosis, appropriate chemical treatments, and 

preventive measures. This chapter provides a comprehensive 

overview of diagnostic techniques, chemical treatments, and 

preventive strategies for controlling poultry parasites. 

Section 1: Diagnostic Techniques 

Accurate diagnosis is crucial for managing parasitic 

infections in poultry. Diagnostic methods range from traditional 

techniques to advanced molecular assays. 

1.1 Visual Inspection 

1.1.1 Feather Parting 

Feather parting involves inspecting specific areas of the bird, 

such as the vent, under the wings, and around the neck, for the 

presence of ectoparasites like mites, lice, and fleas (Soulsby, 

1982). 
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1.1.2 Skin Scraping 

Skin scrapings are collected from affected areas and 

examined under a microscope to identify mites and lice 

(McDougald, 2003). 

1.2 Faecal Examination 

1.2.1 Floatation Technique 

The floatation technique detects the eggs of nematodes and 

cestodes in faecal samples. A faecal sample is mixed with a 

solution that causes the eggs to float to the surface for 

microscopic examination (Soulsby, 1982). 

1.2.2 Sedimentation Technique 

The sedimentation technique is used to detect heavier parasite 

eggs, such as those of trematodes, which settle at the bottom of a 

liquid medium after mixing (McDougald, 2003). 

1.3 Post-Mortem Examination 

1.3.1 Necropsy 

Necropsy involves a thorough examination of internal organs 

for lesions and the presence of parasites. This technique is 

crucial for diagnosing diseases like coccidiosis and blackhead 

(Soulsby, 1982). 

1.4 Molecular Techniques 

1.4.1 PCR (Polymerase Chain Reaction) 

PCR is a sensitive method used to detect parasite DNA in 

samples, particularly useful for identifying protozoa and certain 

helminths (McDougald, 2003). 

1.4.2 Serological Tests 

Serological tests detect antibodies against parasites in blood 

samples, indicating exposure or active infection. They are 

valuable for diagnosing infections like coccidiosis and 

histomoniasis (Soulsby, 1982). 

Section 2: Chemical Treatment 

Chemical treatments are essential for parasite management in 

poultry, targeting both ectoparasites and endoparasites. 

2.1 Anthelmintics 

Anthelmintics treat infections caused by helminths. 
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2.1.1 Benzimidazoles 

Benzimidazoles, such as fenbendazole and albendazole, are 

broad-spectrum anthelmintics effective against nematodes and 

some cestodes (McDougald, 2003). 

2.1.2 Imidazothiazoles 

Imidazothiazoles like levamisole are effective against 

nematodes, causing paralysis of the parasite through cholinergic 

stimulation (Soulsby, 1982). 

2.1.3 Macrocyclic Lactones 

Macrocyclic lactones, including ivermectin and moxidectin, 

target nematodes and ectoparasites by binding to glutamate-gated 

chloride channels, leading to paralysis and death (McDougald, 

2003). 

2.1.4 Piperazines 

Piperazine is effective against Ascaridia galli, inducing 

paralysis and expulsion from the host (Soulsby, 1982). 

2.2 Antiprotozoal Agents 

Antiprotozoal agents treat infections caused by protozoa. 

2.2.1 Amprolium 

Amprolium, a thiamine analog, treats coccidiosis by 

inhibiting thiamine uptake in Eimeria species (McDougald, 

2003). 

2.2.2 Toltrazuril 

Toltrazuril disrupts the intracellular development of Eimeria 

species, effective against all stages of the parasite (Soulsby, 

1982). 

2.2.3 Metronidazole 

Metronidazole treats histomoniasis and trichomoniasis by 

disrupting protozoal DNA synthesis (Soulsby, 1982). 

2.3 Ectoparasiticides 

Ectoparasiticides control ectoparasites such as mites, lice, 

fleas, and ticks. 
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2.3.1 Pyrethroids 

Pyrethroids like permethrin and cypermethrin act on the 

nervous system of parasites, causing paralysis and death 

(McDougald, 2003). 

2.3.2 Organophosphates 

Organophosphates such as malathion inhibit 

acetylcholinesterase in mites and lice, leading to paralysis and 

death (Soulsby, 1982). 

2.3.3 Carbamates 

Carbamates like carbaryl similarly inhibit 

acetylcholinesterase, controlling mites and lice infestations 

(McDougald, 2003). 

2.3.4 Avermectins 

Avermectins such as ivermectin bind to glutamate-gated 

chloride channels in mites and lice, causing paralysis and death 

(Soulsby, 1982). 

Section 3: Preventive Measures 

Preventive measures are crucial for managing parasitic 

infections in poultry, focusing on sanitation, biosecurity, 

vaccination, and environmental management. 

3.1 Sanitation and Biosecurity 

Maintaining a clean environment and implementing 

biosecurity measures minimize parasite transmission. 

3.1.1 Regular Cleaning 

Frequent cleaning and disinfection of poultry facilities reduce 

parasite habitats and larvae buildup (McDougald, 2003). 

3.1.2 Biosecurity Protocols 

Strict biosecurity protocols, such as controlling access to 

poultry houses and preventing contact with wild birds, limit 

parasite introduction and spread (Soulsby, 1982). 

3.2 Vaccination 

Vaccination is effective against specific parasitic infections, 

notably coccidiosis. 
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3.2.1 Coccidiosis Vaccines 

Live vaccines containing attenuated Eimeria strains stimulate 

immunity and reduce infection severity in poultry (McDougald, 

2003). 

3.2.2 Research and Development 

Ongoing research aims to develop vaccines against other 

parasitic infections, enhancing poultry health and reducing 

reliance on chemical treatments (Soulsby, 1982). 

3.3 Environmental Management 

Effective management of the poultry environment controls 

parasite populations. 

3.3.1 Litter Management 

Regularly replacing litter and using treatments like drying 

agents reduce parasite development and transmission 

(McDougald, 2003). 

3.3.2 Intermediate Host Control 

Controlling intermediate hosts through insecticides and 

environmental modifications minimizes parasite transmission 

(Soulsby, 1982). 

3.4 Genetic Resistance 

Selective breeding for genetic resistance is a sustainable 

strategy for reducing parasite susceptibility in poultry. 

3.4.1 Breeding Programs 

Breeding programs identify genetic markers associated with 

resistance and develop poultry lines less susceptible to parasitic 

infections (McDougald, 2003). 

3.4.2 Research 

Research into genetic resistance mechanisms continues to 

improve breeding strategies for parasite control (Soulsby, 1982). 

Section 4: Future Prospects in Parasitic Control 

Advancements in diagnostic techniques, new treatments, and 

sustainable practices are shaping the future of parasite control in 

poultry. 
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4.1 Advances in Diagnostic Techniques 

4.1.1 Rapid Diagnostic Tests 

Developing rapid, field-based tests improves early parasite 

detection and treatment efficacy (McDougald, 2003). 

4.1.2 Molecular Diagnostics 

Enhanced PCR and sequencing technologies enhance parasite 

detection accuracy and speed (Soulsby, 1982). 

4.2 New Antiparasitic Treatments 

4.2.1 Novel Drug Development 

Research into safer and more effective antiparasitic drugs 

addresses resistance and treatment efficacy (McDougald, 2003). 

4.2.2 Combination Therapies 

Combining treatments against multiple parasites or life stages 

enhances treatment effectiveness (Soulsby, 1982). 

4.3 Enhanced Preventive Measures 

4.3.1 Vaccine Development 

Continued vaccine research broadens protection against 

diverse parasite species (McDougald, 2003). 

4.3.2 Sustainable Practices 

Promoting integrated pest management and organic farming 

reduces chemical reliance and environmental impact (Soulsby, 

1982). 

Conclusion 

Effective management of poultry parasites requires a 

multifaceted approach involving accurate diagnosis, appropriate 

chemical treatments, and proactive preventive measures. 

Ongoing advancements in diagnostics, treatments, and 

sustainable practices promise to enhance parasite control, 

ensuring the health and productivity of domestic fowl. 
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Introduction 

Domestic fowl (Gallus gallus domesticus) is an important 

livestock animal. It has great socioeconomic importance. Among 

food animals, it ranks high in their ability to convert feed into 

high energy food products such as meat and egg for human 

consumption. It is one of the most intensively reared domestic 

species and one of the most developed and profitable animal 

production enterprises. Its importance in national economies of 

developing countries and its role in improving the nutritional 

status and income of many small farmers have been recognized 

by various scholars and rural development agencies in the last 

few decades (Al-Jamaien, 2013) 

In our country, domestic fowl can be reared in extensive or 

free range or backyard system and in intensive farm management 

system for commercial purposes. The major share of domestic 
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fowl is reared under backyard system particularly in rural areas. 

This system is characterized by the family ownership of few 

birds. The birds are left to scavenge to meet their nutritional 

needs. This system is encouraged by the Govt. of India and Govt. 

of West Bengal through self help groups. (Pan, Dhawan and 

Pica-Ciamarra, SAPPLPP, 2009). The major advantage of this 

system is low investment and low input of energy for growth of 

the fowl. The major disadvantage is low productivity of meat and 

eggs, disease infestations and parasitic infections. 

In extensive system, domestic fowl is reared in commercial 

farms under deep litter and battery cage system. The major 

advantage of this system is proper accommodation, prompt 

culling of unproductive birds, proper control of diseases and 

predators, good record keeping, and high egg and meat 

production. The disadvantages include high capital investment, 

problem of cannibalism, rapid disease outbreak etc.  

1.1: Parasitism as one of the important constraints to the 

poultry production 

One of major constraints for high production of domestic 

fowl is infection of fowl by various parasites. The parasites are 

divided into two categories namely, external parasites and 

internal parasites. Both external and internal parasites are 

common in tropical countries such as India, where the standard 

of husbandry is poor, yet climatic conditions are favourable for 

the development of parasites. The internal parasites mainly 

reside in blood, respiratory tract and gastrointestinal tract. 

Among all these, gastrointestinal tract harbours a number of 

important parasites. These parasites belong to group Protozoa, 

cestodes, trematodes and nematodes.  

1.1 :Common Gastrointestinal Parasites of Fowl 

The common gastrointestinal parasites of domestic fowl are 

given below. 
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SL 

No. 

NAME OF PARASITE CATEGORY COMMON PLACE 

OF LOCATION 

1 Gongylonema ingluvicola Nematode Oesophagus, Crop 

2 Tetrameres spp. Nematode Proventriculus 

3 Dispharynx nasuta Nematode Oesophagus, 

Proventriculus 

4 Acuaria hamulosa Nematode Gizzard 

5 Amidostomum anseris Nematode Gizzard 

6 Capillaria spp. Nematode Entire intestinal tract 

7 Ascaridia galli Nematode Small intestine, 

occasionally oviduct 

8 Ascaridia dissimilis Nematode Small intestine 

9 Heterakis spp.  Nematode Caeca 

10 Allodapa suctoria Nematode Caeca 

11 Raillietina spp. Cestode Small intestine 

12 Davainea proglottina Cestode Small intestine 

13 Choanotaenia infundibulum Cestode Small intestine 

14 Hymenolepis spp. Cestode Small intestine 

15 Echinostoma revolutum Trematode Rectum, Caeca 

16 Prosthogonimus spp. Trematode Oviduct, Cloaca, 

Rectum etc. 

17 Eimeria spp. Protozoa Small intestine 

18 Histomonas meleagridis Protozoa Caeca, Liver 

These parasites produce various clinic-pathological effects on 

the body of domestic fowl. Clinical signs of parasitism are 

anorexia, diarrhoea, dehydration, unthriftyness, poor growth, 

drooping wings, ruffled feathers, poor feed absorption and 

conversion, behavioural changes, dullness, leathergy, decreased 

egg production and even death in severe infections, particularly 

in young nestlings. Furthermore, parasites can make the flock 

less resistant to diseases and exacerbate existing disease 
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condition. Studies revealed that parasitic infection is low in 

intensive management system due to proper care of birds. But in 

the extensive or backyard system, gastrointestinal parasites are 

common in fowls (Rahman et al., April, 2014). Presence of few 

parasites may contribute to subclinical diseases. Heavy parasitic 

load can have a devastating effect on growth, egg production and 

overall health. The fowls generally pick up the parasitic eggs by 

ingesting contaminated feed, water, litter or by eating 

intermediate hosts such as snails, earthworms or other insects. 

Gastrointestinal parasites have been reported to result in up to 

17% reduction in weight gain in growing chicks and 12.5% 

reduction in egg production in lying hens (Pinckney and others, 

2008). Therefore, gastrointestinal parasitic diseases constitute a 

limiting factor to the effectiveness and continuing development 

of poultry production in our country. That is why, study on 

prevalence of gastrointestinal parasites is important for the 

growth of this sector.  

Statement of the problem 

 The present knowledge on the prevalence and impact of 

gastrointestinal parasites on productivity and health of poultry 

birds is scarce in our country. In a report prepared by Permin and 

Hansen and published by FAO in 1998, mentioned that 

knowledge related to parasitic infections of poultry birds is 

scarce and research in this area is almost non-existing. There is a 

need to conduct a range of studies in this area in order to fill the 

gaps in the knowledge base. To date, Eimeria spp., Ascaridia 

galli, and Heterakis gallinarum are the best studied poultry 

parasites.  But a number of other parasites, found in poultry 

birds, are known to be highly pathogenic causing not only heavy 

production losses, but also death.  

The purpose of parasitic control strategy is to keep the 

parasitic challenge (especially in young birds) at a minimum rate 

to avoid clinical symptoms and production losses. Total 

eradication from a geographical region is unlikely for most 

parasites due to enormous number of eggs passed with the faeces 
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and the high persistence of the infective stages in the 

environment. 

Before choosing and starting any control programme, it is 

necessary to have a detailed knowledge about the gastrointestinal 

parasitic infections in the population, i.e., the types of parasitic 

species present, prevalence rates and transmission pattern of each 

species. These characteristics may differ between geographical 

regions, local management traditions etc. If this knowledge is 

missing or is only scarce, an investigation of the parasitic 

occurrence should be initiated prior to starting any control 

program.  

1.2 : Objective of the study 

  The objectives of the project were to investigate the 

followings: 

a. To identify the types of gastrointestinal parasites found 

in the study area. 

b. Determination of the species diversity, density of 

gastrointestinal parasites in domestic fowl in the study area. 

c. Comparative study of parasitic load in domestic fowl in 

extensive and intensive management system in the study area. 

d. Comparative study of the presence of gastrointestinal 

parasites in two agro-climatic regions of West Bengal. 

e. Comparative study of seasonal variation in parasitic 

infections in the study area. 

f. Age and sex specific variation in gastrointestinal 

parasitic infection in domestic fowl in the study area. 

1.3 :Limitations of the study 

Samples had been collected from selected markets and 

poultry farms.  However, the study can be extended further 

to cover a broad area. Different ecological factors may be 

correlated with parasitic infections which were partly 

incorporated in this study.  
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Brief review of literature 

 Studies have been carried out by different researchers in 

different parts of the globe on the prevalence of gastrointestinal 

parasites on domestic fowl and other poultry birds, some of 

which are summarized as follows. 

Fatihu et al (1991), made comparative studies of 

gastrointestinal helminthes of poultry in Zaire, Nigeria. Two 

hundred and ten digestive tracts of local chickens reared in and 

around Zaire, Northern Nigeria, under the extensive native free-

range system of management and 203 digestive tracts of exotic 

chickens raised under the intensive system of management were 

examined for parasites. They found that two hundred and one 

(95.7%) of the local chickens were infected and twenty-four 

(11.8%) of the exotic chickens also. Among the local chickens, 

12 species of nematodes and 7 species of cestodes were 

recovered. Only one nematode and one cestode species were 

recovered from the exotic chickens. The prevalence of helminth 

infections between local and exotic chickens was significantly 

different at 1%.  

Tasawar Z. et al (1999) studied prevalence of Cestode 

parasites of domestic fowl at Multan Pakistan. One hundred and 

twenty chickens were examined during the period of February 

1998 to January 1999 to investigate the prevalence and worm 

burden of cestode parasites. Seven species of cestodes were 

found as Railliietina spp., (1.66%), R. tetragona (51.66%), R. 

Cesticillus (5.83%), Cotugnia spp., (31.66%), Hymenolepis spp., 

(1.66%), H. contaniana (0.83%) and H. carioca (0.83%). R. 

tetragona had the highest worm burden (21.82%) and worm 

burden of H. carioca was lowest. 

Irungu et al (2004) studied helminth parasites in the intestinal 

tract of indigenous poultry in parts of Kenya. They studied on the 

intestine of 456 indigenous poultry birds collected from various 

parts of Kenya. They found 444 birds infected with parasites and 

remaining 42 is uninfected, which shows an infection rate of 
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90.78%. the main species of helminthes found in the intestine 

were Raillietina sp. (47.53%), Heterakis gallinarum (21.33%), 

Ascaridia galli (10.03%), Strongyloides avium (9.96%), 

Choanotaenia infundibulum (4.61%), Cotugnia digonopora 

(3.6%), Capillaria sp. (1.5%), Trichostrongylus tenius (1.04%) 

and Syngamus (0.04%). They found that most helminthes were 

present in mid and hind guts.  Syngamus trachea and C. 

digonopora were only found in the foregut and midgut, 

respectively. They observed eggs of Heterakis gallinarum 

(47.5%), Ascaridia galli (27.7%), Capillaria (12.8%) and 

Trichostrongylus tenius (12.0%) in the faeces of chickens. 

Rabbi A.K.M.A. et al (2006) studied gastrointestinal 

helminthes infection in different types of poultry in Bangladesh. 

In their study 240 viscera of three types of poultry birds such as 

broiler, layer and backyard indigenous chickens were collected 

from local markets of Mymensingh in Bangladesh. They found 

total 6 species of helminth parasites of which 3 species were 

nematodes viz. Ascaridia galli, Heterakis gallinarum and 

Capillaria annulata and two species were cestodes such as 

Raillietina tetragona and Amoebotaenia sphenoides and only one 

species was belonged trematode such as Catatropis verrucosa. 

Prevalence of different species of gastrointestinal helminthes was 

highest in backyard poultry (100%) followed by layer (48.75%) 

and broiler (3.75%) which was statistically significant (p<0.01).  

Luka S A and I. S. Ndams (2007) studied gastrointestinal 

parasites of domestic chicken in Samaru, Zaire Nigeria and 

found high prevalence of parasitic infections in domestic 

chickens by protozoan, cestode and nematode parasites. 

Kaingu F B et al (2010) studied prevalence of gastro-

intestinal helminthes and coccidian in indigenous chicken from 3 

different agro-climatic zones in Kenya. Their study showed that 

192 (27.04%) was infected with Coccidial oocysts, 182 (25.63%) 

with Ascaridia galli, 10 (1.41%) with Heterakis gallinarum, 2 

(0.3%) with Syngamus trachea, 37 (5.21%) with Capillaria 

retunsa, 8.45% with Capillaria annulata, 21 (2.96%) with 
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Raillietina tetragona, 94 (13.24%), while 112 (15.8%) were 

negative, with no helminthes infestation. Their findings 

suggested that endoparasites are a common health problem in 

free range indigenous chicken in Kenya and agro-climate 

significantly influenced the distribution of endoparasites. 

Baboolal V. et al. (2012) studied the prevalence of intestinal 

helminthes in broiler chickens in Trinidad and found that out of 

344 commercial broiler chickens examined 36 (10.5%) were 

found to harborhelminthes. The chickens were found to have a 

single infection with nematodes (5.5%), a single infection with 

Cestodes (4.1%) and a mixed infection with nematodes and 

cestodes (0.9%). No intestinal trematodes were detected. Four 

species of nematodes were identified as Ascaridia galli (5.8%), 

Heterakis gallinarum (0.9%), Subulura brumpti (0.3%), 

Capillaria sp. (0.3%), and the three species of Cestodes found 

were Raillietina echinobothrida (2.3%), R. cesticillus (0.9%) and 

Choanotaenia infundibulum (2.3%). They observed that in spite 

of short life span and rearing under intensive farm management, 

broiler chickens in Trinidad harbor several intestinal helminthes.  

Ogbaje C I (2012) studied prevalence of Ascaridia galli, 

Heterakis gallinarum and tapeworm infections in birds 

slaughtered in Makurdi Township, Zaire, Nigeria. A total of 440 

samples of both male and female chickens were examined of 

which 200 (31.8%) from broilers and 100 (22.7%) from layers. 

Of the total sample examined 280 (63.6%) were infected with 

one or more species of helminthes. The study has highlighted the 

need for proper medication in flocks in Makurdi. 

Katoch R et al (2012) studied the prevalence and impact of 

gastrointestinal helminthes on body weight gain in backyard 

chickens in subtropical and humid zone of Jammu, India. They 

found the overall prevalence of 72%. Chickens were infected by 

four nematode (Ascaridia galli, Heterakis gallinarum, Capillaria 

spp., and Cheilospirura hamulosa) and four cestode species 

(Raillietina cesticillus, Raillietina echinobothrida, Raillietina 

tetragona and Amoebotaenia cuneata). They have found 
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significant correlation between parasitic infection and body 

weight gain in chickens.  

Sonune M. B. (2012) studied gastrointestinal parasites of 

poultry birds around Chikhli, Buldana, (M.S.), India. 50 local 

and 50 farm birds were screened for the presence of 

gastrointestinal parasites. 36 local birds (72%) were found 

positive of gastrointestinal parasites. Out of 36 positive local 

birds, 19 (52.77%) were found positive for cestodes, 11 

(30.56%) harbor nematodes and remaining 6 (16.67%) had 

mixed infection. However, there were no adult helminths and 

helminths ova observed in farm birds. 

Yousfi et al (2013) surveyed gastrointestinal helminths of 

local chickens in Akwa Ibom State of Nigeria. They found 46% 

infection by Ascaris gallinarum, 31% Heterakis Spp., 29% 

Capillaria Spp., and 23% Strongyles Spp. And the least 11% 

Raillietina Spp. They advised better husbandry practice to 

preserve the rural poultry population.  

Shehu M M and N.S. Anka (2014) made compatative studies 

on gastrointestinal helminths of indigenous and exotic chickens 

slaughtered at Sokoto State of Nigeria. A total of 40 samples 

were collected for local and exotic chicken, out of which 50% 

were from the domestic chicken, 25% broiler (exotic male) and 

25% layers. Samples were examined using zinc sulphate 

floatation techniques. They found 72.5% mixed infections and 

10% single infections of the total birds. Cestodes recorded are 

Raillietina echinobothrida 30%, Raillietina tetragona (25%), 

Raillietina cesticillus (22.5%), Davainea proglottina (30%), 

Hymenolepis carioca (7.5%). Nematodes recorded are Ascaridia 

galli (15%), Heterakis galliae (10%). They suggested sustainable 

ways of controlling these parasites.  

Junaidu, H I et al (2014) studied prevalence of gastrointestinal 

helminth parasites of the domestic of the domestic fowl in 

Kaduna State, Nigeria. They found 81.5% infected birds from the 

study area. Six helminth parasite species were encountered 

including Raillietina tetragona (24%), Raillietina echinobothrida 
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(11%), Raillietina cesticillus (3.5%), Hymenolepis carioca 

(39.5%), Ascaridia galli (17%) and Heterakis gallinarum 

(20.5%).  

Hymenolepis carioca was the most abundant cestode parasite 

and Heterakis gallinarum was the most abundant nematode 

parasite recovered from the study area. 39.5% of the birds 

showed single infection. Site preferences by the parasites in the 

gastrointestinal tract of the birds were small intestine, large 

intestine and the caeca. There was no statistically significant 

difference (p<0.05) in the infection rate between sexes.  

Agbolade, O M et al (2014) studied gastrointestinal parasites 

of domestic fowls from Ijebu, Nigeria. They analysed faeces of 

domestic fowls using floatation technique. Overall, 37.6% of the 

domestic fowls had endoparasite eggs and cysts. The parasites 

recorded are Ascaridia galli, Capillaria sp., Heterakis 

gallinarum, Syngamus trachea, Raillietina sp., Giardia sp., 

Trichomonas gallinae, Eimeria sp., and Plasmodium sp. The 

prevalence of endoparasites in local breed (87%) was 

significantly higher than that of the exotic breed (27.3%) 

(p<0.01). Eimeria (30.4%) and Giardia (14.5%) were most 

prevalent in local and exotic breeds.  

Singh K and A. Muhammed (2014) studied parasitic 

nematode infection in Guinea fowl Numidia Meleagris in 

Sokoto, Nigeria. They observed high prevalence (80%) among 

the samples studied. 

Nghonjuyi N. W. et al (2014) studied gastrointestinal 

parasites of scavenging chickens in Fako division of Cameroon 

and found infection of Eimeria  Spp. (33.9%), Ascaridia galli 

(14.3%), Heterakis gallinarum (9.8%), Strongyloides sp. (8.6%), 

Capillaria sp. (5.7%) and Trituris 5.74%). They advised for 

holding workshops with the local farmers for improvement on 

the disease management. 

Solanki  J. B. et al (2015) studied prevalence of 

gastrointestinal parasitism in poultry in and around Navsari area 

of South Gujarat. They collected a total of 3773 fresh droppings 
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of poultry during the year 2012-13. These birds were reared in 

deep litter, cage system and backyard farming in the study area. 

They found 31.65% of the total sample positive for parasitic 

infections. Out of positive samples, 40.87% were found positive 

for nematode parasites, 3.52% for cestodes, 58.04% for Eimeria 

oocysts and the remaining 1.92% was having mixed infections. 

Nematode infection comprised of Ascaridia galli (11.98%), 

Strongyloides eggs (4.61%), Capillaria eggs (3.02%) and other 

nematode eggs (21.27%). Cestode infection included 

Hymenolepis diminuta eggs (0.75%), Choanotaenia 

infundibulum eggs (0.59%) and the other tapeworm segments 

(2.8%). Coccidial infections were noted in 58.02% birds. The 

prevalence of parasitic infections was highest in winter 

(35.91%), followed by monsoon (36.20%) and in summer 

(24.68%). 

Pam V A et al (2015) made comparative study on the 

diversity and abundance of gastriointestinal parasites in local and 

exotic chickens in Kugiya, Nigeria. Faecal samples were 

screened using two methods: the formal ether concentration and 

the saturated NaCl floatation techniques. Eimeria necatrix 

(34.62%) had the highest followed by E. brunette (26.925%) and 

the least prevalence was observed in case of E. tenella (26.92%) 

in the local breed. E. acevulina (35.71%) recorded the highest 

prevalence in the case of the exotic breed. The female (62%) had 

the highest prevalence than the male (38%). The overall 

prevalence of infection in local breed was significantly higher 

(X2 = 4.50, df = 3, p = 0.034) than the exotic breed.  

Silva G. S. et al (2016) studied helminthic parasites of 

chickens in different regions of Sao Paulo State, Brazil. The 

evaluation of the small intestine employed the Mello-Campos 

method (Mello & Campos, 1974), which allows better recovery 

of cestode scolices attached to the intestinal mucosa. 

Stereomicroscopy was used to evaluate the collected materials, 

and light microscopy was used to identify the species based on 

their morphological characteristics. They identified nematodes 
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(Ascaridia galli, Capillaria sp., Cheilospirura hamulosa, 

heterakis gallinarum, Oxyspirura mansoni, and Strogyloides sp.), 

Cestodes (Amoebotaenia cuneata, Choanotaenia infundibulum, 

Hymenolepis sp., Raillietina cesticillus, Raillietina 

echinobothrida, and Raillietina tetragona), and trematodes 

(Zygocotyle lunata and Postharmostomum commutatum). 

Malatji D. P. et al (2016) made case study on prevalence of 

gastrointestinal parasites in chickens in Natal Province of South 

Africa. Their study indicated infestations by Ascaridia galli 

(18.77%), Heterakis gallinarum (15.56%), and Capillaria spp. 

(4%); tapeworms Choanotaenia infundibulum (2.10%), 

Raillietina cesticillus (6%) and Eimeria spp. (24.46%) 

Sheikh B A. et al. (2016) studied morphology and prevalence 

of some helminth parasites in Gallus domesticus from Gurez 

valley of Jammu and Kishmir, India. They observed a high rate 

of helminth infection (40.14%). One cestode, Raillietina 

tetragona and two nematodes, Ascaridia galli and Heterakis 

gallinarum were encountered in the study. High prevalence of 

infection was observed during Summer (41.86%), followed by 

autumn (34.21%), Spring (33.33), and winter (30.76%). Males 

were more infected than females (34.37%). The young ones were 

more infected than adults. Thus, seasonal dynamics and the sex 

of the hosts significantly influence the prevalence of GIH 

infection in domestic fowl. Nematodes were more prevalent than 

cestodes.  

Sreedevi C et al (2016) studied seasonal prevalence of 

gastrointestinal parasites in desi fowl in and around Gannavaram, 

Andhra Pradesh. They screened 492 samples comprising faecal 

samples, and gastrointestinal tracts from freshly slaughtered desi 

birds at local poultry shops. They found 63.21% of the total 

samples infested by gastrointestinal parasites. Faecal samples 

were examined by floatation technique using salt solution and 

samples positive for coccidian oocysts were sporulated in 2.5% 

potassium dichromate solution for species identification. Adult 

worms were identified after routine processing and mounting. 
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The species identified include Davainea proglottina, Raillietina 

cesticillus and Raillietina echinobothrida in cestodes (32.47%), 

Ascaridia galli, Capillaria annulata, Heterakis gallinarum in 

nematodes (39.87%), Eimeria tenella, Eimeria acervulina and 

Eimeria necatrix in Eimeria spp.(39.87%). Ascaridia galli were 

the most prevalent species. No trematode parasite was identified 

during the study period. Significant relationship (p = 0.001) 

between the seasonality and prevalence of gastrointestinal 

parasites was observed (χ2 = 17.46, df = 2). Data revealed high 

prevalence in rainy season (43.41%), followed by summer 

(38.91%) and winter (17.68%) seasons for all parasites except 

for A. galli and C. annulata infections were higher in summer 

season.  

Mukherjee S et al (2016) studied the gastrointestinal helminth 

infection among backyard fowl population of selected areas of 

North 24 Parganas, West Bengal. They found 100% infections 

by the parasites in backyard fowl. The prevalence of helminth 

parasite species during the study was Polymorphus sp., and 

Raillietina sp. Among nematodes, they found Heterakis sp., 

Syngamus sp., Strongyloides sp., and Ascaridia sp.  

Divyamery, R. et al (2016) made studies on gastrointestinal 

parasites of Chicken in and around Cheyyar taluk, 

Thiruvannamalai district, T.N. the overall prevalence of parasitic 

infection 91.54% out of which 80.67% were infected with 

cestodes and 19.33% with nematodes.  

Afolabi O. J. et al (2016) investigated intestinal parasites of 

domestic chickens in Akure, Nigeria. The results showed that 

20.5% of the total 327 samples examined were infected with 

various gastrointestinal parasites. Among the infected chickens, 

the layers were the most susceptible to gastrointestinal parasites 

with a prevalence of 88.4%, while broilers were the least 

susceptible with a prevalence of 7.2%. it was further observed 

that the highest prevalence of gastrointestinal (37.6%) was 

recorded among the chickens that were kept in an extensive 

management system, while the lowest prevalence (9.6%) was 
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recorded among the chickens kept in an intensive management 

system.   

Rufai, M A and A. O. Jato (2017) assessed the prevalence of 

gastrointestinal tract parasites of poultry and their environmental 

risk factors in Osun state, Nigeria. Their findings showed that 

62% birds were infected with different types of parasites. 

Ascaridia galli was the most dominant species (17.2%). 

Generally, there was a significant higher coccidia infestation 

relative to the helminths (p<0.05). Infection was greater among 

adults.  

Materials and methods 

Materials and methods: 

1. Study area: the study area of the project had been 

selected from two different agro-climatic regions of West Bengal 

to observe the effect of geographical and climatic variations in 

parasitic infections of domestic fowl. Two districts namely, 

Coochbehar and Murshidabad had been selected for the study. 

A. Reason for selection of Cooch Behar and 

Murshidabad district:  

Cooch Behar and Murshidabad districts were chosen for 

following reasons.  

i. These two districts belong to two different agro-climatic 

regions of West Bengal. 

ii. These two districts are socio-economically backward 

among districts of West Bengal. 

iii. Cooch Behar district is the home of highest number of 

Scheduled Caste population of the state and Murshidabad district 

is highly dominated by population of minority community which 

is another disadvantaged group of the society. Backyard poultry 

cultivation may be an important source of food and cash, 

particularly to the rural women among these disadvantaged 

groups. So, any research finding in this field may be helpful for 

their empowerment and welfare.  
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B. Agroclimatic conditions of Cooch Behar and 

Murshidabad District: 

Cooch Behar district belongs to Tarai sub region. This district 

is divided into 12 Blocks. Soils are mostly sandy to sandy loams, 

porous, low in base content, poor in available nutrients, acidic 

(pH 4.2 to 6.2), rainfall varies from 2000 to 3200 mm, high water 

table, low water holding capacity, high humidity, less sunshine 

hours during the monsoon months. Marginality of lands in some 

parts limits crop productivity. Cooch Behar is included under 

Terai Agro-climatic Zone of West Bengal (WB-2). 

On the other hand, Murshidabad district is located in new 

alluvium region. This district is divided into 26 Blocks. Soils are 

deep, mostly neutral in reaction (pH 5.5 to 7.0) and fertile. 

Rainfall ranges from 1350 to 1450 mm. This is one of the most 

productive zones of the state. Murshidabad is included under Old 

& New Alluvial Agro-climatic Zone of West Bengal (WB-3 & 

WB-4). 

2. Collection of sample: Alimentary canals of freshly 

killed fowls had been collected randomly from slaughterhouses 

located on different blocks of two districts. Collected samples 

were packed separately, individually and refrigerated until 

examination. The samples were collected in each of the three 

seasons viz. Summer (March to June), Rainy (July to October) 

and Winter (November to February) of a year in both agro-

climatic regions. For study of age and sex specific variation of 

prevalence of gastrointestinal parasitic infections, faeces of 

domestic fowl were collected with the help of a spatula and 

stored at 4ºC until examination. 

Parasitological examinations: The alimentary canal of the 

fowl was dissected longitudinally in the laboratory and screened 

for the presence of gastrointestinal parasites. The adult parasites 

recovered from the alimentary canal were preserved in 10% 

formalin for identification. Parasites were identified by the 

identification keys of Soulsby (1983), Urquhart (2003) and 

Taylor (2016). Intestinal contents were examined by 
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sedimentation and floatation methods as per procedure of 

Bowman and Lynn (1995) for the presence of helminth eggs and 

coccidian oocysts. The sample found positive for oocysts were 

kept for sporulation at room temperature by using 2.5% 

potassium dichromate solution. The sporulation of oocysts was 

observed by 12 hours interval. The oocysts were identified based 

on sporulation time, morphology and micrometry and OPG 

(oocyst per gram of faeces) by McMaster method. 

For analysis of faecal samples, for the study of age and sex 

specific variations of gastrointestinal parasitic infections in 

domestic fowl, the faecal samples were processed in the 

laboratory using the salt floatation technique with saturated 

sodium chloride solution as the floating medium. Identification 

of helminth eggs and coccidian oocysts were done using 

Olympus microscope under 10X objective magnification.  

3. Statistical analysis: The data obtained from the 

laboratory examinations were analysed using suitable statistical 

tools. Prevalence was measured as the percentage of host 

organisms infected by a particular species of parasite. Parasite 

density was measured as the number of parasites of a given 

species per host examined, infected or uninfected. 

 

𝑃𝑟𝑒𝑣𝑎𝑙𝑒𝑛𝑐𝑒 =
𝑇𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 ℎ𝑜𝑠𝑡𝑠 𝑖𝑛𝑓𝑒𝑐𝑡𝑒𝑑

𝑇𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 ℎ𝑜𝑠𝑡𝑠 𝑒𝑥𝑎𝑚𝑖𝑛𝑒𝑑
× 100 

 

𝑅𝑒𝑙𝑎𝑡𝑖𝑣𝑒 𝐷𝑒𝑛𝑠𝑖𝑡𝑦 𝑜𝑟 𝐴𝑏𝑢𝑛𝑑𝑎𝑛𝑐𝑒

=
𝑇𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑝𝑎𝑟𝑎𝑠𝑖𝑡𝑒𝑠

𝑇𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 ℎ𝑜𝑠𝑡𝑠 𝑒𝑥𝑎𝑚𝑖𝑛𝑒𝑑
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Source: Report on ‘Agriculture Contingency Plan for District’ of Dept. of Agriculture, 

Govt. of West Bengal. 

Observation and result 

1. Overall prevalence: The overall prevalence found in all 

birds studied (N=600), reared under extensive or backyard 

system and in intensive system by deep litter or battery cage 

system, was 49%. The birds belonged to different age group and 

sexes.  It was found that the birds reared under extensive system 

or free range or semi scavenging system showed 88.67% 

gastrointestinal parasitic infection. Whereas, birds reared under 

intensive system by deep litter method or battery cage method 

showed very low parasitic prevalence (9.33%). Infections by 

different types of gastrointestinal parasites (Protozoa, Cestode, 

Trematode and Nematodes) were observed. In some cases, mixed 
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infections (24.66%) were found. Mixed infections are mostly by 

protozoa and Cestodes. Fowls reared in Cooch Behar showed 

more parasitic prevalence than Murshidabad. In Cooch Behar, 

the birds reared under free range or extensive mode showed 

94.66% gastrointestinal parasitic infections, whereas birds 

managed under intensive system in that area showed 11.33% 

infections. In Murshidabad, the birds reared under extensive 

management system showed 82.66% parasitic infections and the 

birds reared under intensive management system in the same 

area showed 7.33% parasitic infections.  

Table 1.1: Overall gastrointestinal parasitic prevalence  

No. of 

birds 

examined 

No. of positive 

cases 

Prevalence 

Percentage 

% 

Types of infection 

600 294 49.0 Protozoan, Cestode, 

Trematode, Nematode, 

Mixed 

Table 1.2: Overall prevalence on the basis of rearing 

Birds reared 

under 

No. of 

birds 

examined 

No. of 

positive 

cases 

Prevalence 

Percentag

e % 

% of 

uninfected 

Free range 

system/ Semi 

scavenging 

(Extensive) 

300 266 88.67 11.33 

Deep litter 

system/ Battery 

cage system 

(Intensive) 

300 28 9.33 90.67 

Table 1.3: Overall prevalence on the basis of agroclimatic 

region 

Agroclimati

c region 

Birds reared 

under 

No. of 

birds 

examined 

No. of 

positive 

cases 

Prevalence 

Percentage 

% 

M
u

rs
h

id

a
b

a
d

 

Extensive/Free 

range 

150 124 82.66 

Intensive/Deep 

litter & battery 

150 11 7.33 



 
 

Parasitic Diseases of Domestic Fowl with Prevalence Study from West Bengal 179 

C
o

o
ch

 

B
eh

a
r
 Extensive/Free 

range 

150 142 94.66 

Intensive/Deep 

litter & battery 

150 17 11.33 

2. Types of infection: Fowls were found infected with 

protozoan, cestode, trematode and nematode parasite. Infections 

by sole parasites as well as mixed infections were observed. 

Prevalence % was highest in cestodes and lowest in trematodes. 

The prevalence rate was 

Cestodes>Protozoa>Nematodes>Trematodes.  

Table 2.1: Types of infection on the basis of rearing and 

agroclimatic region 

Agroclima

tic region 

Birds 

reared 

under 

Types of 

infection 

No. of 

birds 

examine

d 

No. of 

positive 

cases 

Prevale

nce % 

M
u

rs
h

id
a

b
a

d
 

Free 

range 

(extensiv

e) 

Protozoan   150 68 45.33 

Cestode  150 121 80.66 

Trematode  150 7 4.66 

Nematode  150 14 9.33 

Deep 

litter 

(Intensiv

e) 

Protozoan   150 6 4.00 

Cestode  150 5 3.33 

Trematode  150 Nil NIL 

Nematode  150 7 4.66 

Table 2.3: Types of infection on the basis of rearing and 

agroclimatic region 

Agroclima

tic region 

Birds 

reared 

under 

Types of 

infection 

No. of 

birds 

examine

d 

No. of 

positive 

cases 

Prevale

nce % 

C
o

o
ch

 B
eh

a
r 

Free 

range 

(extensive

) 

Protozoan   150 89 59.33 

Cestode  150 140 93.33 

Trematode  150 5 3.33 

Nematode  150 22 14.66 

Deep 

litter 

(Intensive

) 

Protozoan  150 14 9.33 

Cestode  150 15 10.00 

Trematode   150 Nil Nil 

Nematode   150 11 7.33 
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3. Species diversity and density of parasite: Among 

Protozoa different species of Eimeria were found. These were 

Eimeria necatrix, Eimeria tenella, Eimeria brunette, Eimeria 

acervulina. Among Cestodes, Raillietina tetragona, Raillietina 

echinobothrida, Raillietina cesticillus, Hymenolepis diminuta 

were observed. Trematode parasite species were Echinostoma 

revolutum, Prosthogonimus ovatus. Nematode species found 

were Ascaridia galli, Heterakis gallinarum, Subulura brumpti.  

Table 3.1: Protozoan species diversity and prevalence % in 

two agro-climatic regions 

Agroclimate 

regions 

Birds reared 

under 

Potozoan 

species 

Prevalence %, out 

of the total infected 

specimen 

M
u

rs
h

id
a

b
a

d
 

Extensive/Fre

e range 

Eimeria 

necatrix 

44.00 

Eimeria tenella, 26.00 

E. brunette 16.00 

Eimeria 

acervulina 

14.00 

Intensive/Dee

p litter  

Eimeria 

necatrix 

74.00 

Eimeria tenella, 36.00 

C
o

o
ch

 B
eh

a
r 

Extensive/Fre

e range 

Eimeria 

necatrix 

52.00 

Eimeria tenella, 29.00 

Eimeria 

acervulina 

19.00 

Intensive/Dee

p litter  

Eimeria 

necatrix 

42.00 

Eimeria tenella, 37.00 

E. brunette 21.00 
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Table 3.2: Cestode species diversity and prevalence % in two 

agro-climatic regions. 

Agroclimate 

regions 

Birds reared 

under 

Cestode species Prevalence 

%, out of the 

total infected 

birds 
M

u
rs

h
id

a
b

a
d

 

Extensive/Fre

e range 

Raillietina tetragona 48.00 

Raillietina 

echinobothrida 

26.00 

Raillietina cesticillus 18.00 

Hymenolepis 

diminuta 

8.00 

Intensive/Dee

p litter  

Raillietina tetragona 92.00 

Hymenolepis 

diminuta 

8.00 

C
o

o
ch

 B
eh

a
r 

Extensive/Fre

e range 

Raillietina tetragona 37.00 

Raillietina 

echinobothrida 

21.00 

Raillietina cesticillus 7.00 

Raillietina 

assamensis 

18.00 

Davainea proglottina 17.00 

Intensive/Dee

p litter  

Raillietina tetragona 84.00 

Raillietina 

echinobothrida 

16.00 

Table 3.3: Trematode species diversity and prevalence % in 

two agro-climatic regions. 

Agroclimate 

regions 

Birds reared 

under 

Trematode species Prevalence %, 

out of the 

total infected 

birds 

M
u

rs
h

id
a

b
a

d
 Extensive/Fre

e range 

Echinostoma 

revolutum 

5/150= 3.33 

Prosthogonimus 

ovatus 

3/150=2.00 

Intensive/Dee

p litter  

Nil Nil 
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C
o

o
ch

 

B
eh

a
r
 Extensive/Fre

e range 

Prosthogonimus 

ovatus 

2/150=1.33 

Intensive/Dee

p litter  

Nil  

Table 3.4: Nematode species diversity and prevalence % in 

two agro-climatic regions. 

Agroclimate 

regions 

Birds reared 

under 

Nematode 

species 

Prevalence %, 

out of the total 

infected birds 

M
u

rs
h

id
a

b
a

d
 

Extensive/Free 

range 

Ascaridia galli 66.00 

Heterakis 

gallinarum 

27.00 

Subulura 

brumpti 

7.00 

Intensive/Deep 

litter  

Ascaridia galli 100.00 

C
o

o
ch

 B
eh

a
r 

Extensive/Free 

range 

Ascaridia galli 82.00 

Heterakis 

gallinarum 

13.00 

Subulura 

brumpti 

5.00 

Intensive/Deep 

litter  

Ascaridia galli 88.00 

Heterakis 

gallinarum 

12.00 

Parasite density: Helminth parasite density was found to be 

cestodes 21.8 ±2.8 parasite per host and nematode 3.2±0.6 per 

host in Cooch Behar agroclimatic region. In Murshidabad, 

cestode density per host was 28.9±3.4 and nematode density 2.6 

± 0.4 per host. Most of the helminthes were observed in the mid 

and hind gut region of the digestive canal.  

4. Comparative study of seasonal variation in parasitic 

infection. 

Birds reared under extensive and intensive management system 

in two regions viz. Murshidabad and Cooch Behar were studied 

in 3 different seasons i.e., Summer (March to June), Rainy (July 

to October) and Winter (November to February). Highest 

parasitic infestations were observed in rainy season followed by 
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winter and summer in both regions.  Overall parasitic prevalence 

% during Rainy season was 55%, during Winter 49.50% and 

during Summer 42.50%.  

Table 4.1:  Overall season wise prevalence 

Season No. of birds 

examined 

No. of positive 

cases 

Prevalence % 

Summer 200 85 42.50 

Rainy 200 110 55.00 

Winter 200 99 49.50 

Table 4.2:  Seasonal variations in parasite prevalence on the 

basis of rearing 

Birds reared 

under 
Season 

No. of birds 

examined 

No. of 

positive 

cases 

Prevalence 

% 

Free range 

(extensive) 

Summer 100 79 79% 

Rainy 100 97 97% 

Winter 100 90 90% 

Deep litter 

(Intensive) 

Summer 100 06 6% 

Rainy 100 13 13% 

Winter 100 09 9% 

Table 4.3: Seasonal variations in parasite prevalence on the 

basis of agroclimatic region 

Agroclimati

c region 

Birds 

reared 

under 

Season No. of 

birds 

examine

d 

No. of 

positiv

e cases 

Prevalenc

e % 

M
u

rs
h

id
a

b
a

d
 

Free 

range 

(extensive

) 

Summer 50 34 68.00 

 

Rainy 50 48 96.00 

 

Winter 50 42 84.00 

 

Deep 

litter 

(Intensive

) 

Summer 50 02 4.00 

 

Rainy 50 05 10.00 

 

Winter 50 04 8.00 
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C
o

o
ch

 B
eh

a
r 

Free 

range 

(extensive

) 

Summer 50 45 90.00 

 

Rainy 50 49 98.00 

 

Winter 50 48 96.00 

 

Deep 

litter 

(Intensive

) 

Summer 50 04 8.00 

 

Rainy 50 08 16.00 

 

Winter 50 05 10.00 

 

5. Age  specific variation in gastrointestinal parasitic 

infections in domestic fowl 

Age specific variations of the parasitic infection were studied. 

For this, stool samples were collected from the birds belong to 

different age group. Birds reared under extensive and intensive 

sytems were divided into 3 age groups viz. fowl birds with age 

<1 months to >6 months, <6 months to >12 months and <12 

months. The stool samples were studied by floatation technique 

for finding the protozoan or helminth infection. It was found that 

parasitic infection was higher in lower age group.  

Table 5.1: Age specific variation on the basis of rearing and 

agroclimatic region 

Agroclim

atic 

region 

Birds 

reared 

under 

<1 months to 

>6 months 

<6 months to 

>12 months 

<12 months 

No 

exam

ined 

Preva

lence 

% 

No 

exa

mine

d 

Preva

lence 

% 

No 

exa

min

ed 

Preval

ence 

% 

M
u

rs
h

id
a

b
a

d
 

Extensi

ve/Free 

range 

50 46/50 

X 100 

=92.0

0 

50 41/50 

X 100  

= 

82.00 

50 37/50

X 100 

=74.00 

Intensiv

e/Deep 

litter  

50 5/50 

X 100          

= 

10.00 

50 4/50 

X 100        

= 8.00 

50 2/50 X 

100       

= 4.00 
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C
o

o
ch

 B
eh

a
r 

Extensi

ve/Free 

range 

50 50/50 

X 100          

= 

100.0

0 

50 47/50 

X 100        

=94.0

0 

50 45/50 

X 100   

=90.00 

Intensiv

e/Deep 

litter  

50 8/50X 

100  

=16.0

0 

50 5/50 

X 100        

=10.0

0 

50 4/50 X 

100       

=8.00 

6. Sex specific variation in gastrointestinal parasitic 

infections in domestic fowl 

Sex specific variation in gastrointestinal parasitic infection was 

studied from coprological examination of stool sample collected 

from male and female birds reared under extensive and intensive 

management system. Fewer samples were collected in female 

birds due to problem in getting the stool sample of layers easily 

than broilers. Same was applicable to male cock and female hen 

reared under extensive system.  It was observed that infection in 

male birds was slightly higher than females under both extensive 

and intensive management systems.  

Table 6.1: Sex specific variation in gastrointestinal parasitic 

infections in domestic fowl  

Agro-

climat

ic 

region 

Birds 

reared 

under 

No. of 

male 

birds 

examin

ed 

No. 

of 

positi

ve 

male 

Prev

alen

ce % 

No. of 

female 

bird 

examine

d 

No. of 

positi

ve 

femal

e 

Prev

alen

ce 

% 

M
u

rs
h

id

a
b

a
d

 

Extensi

ve 

104 87 83.6

5 

46 38 82.6

0 

Intensiv

e 

119 09 7.56 31 2 6.45 

C
o

o
ch

 

B
eh

a
r 

Extensi

ve 

112 108 96.4

2 

38 34 89.4

7 

Intensiv

e 

115 11 9.56 35 3 8.57 

 

 

 



 

Parasitic Diseases of Domestic Fowl with Prevalence Study from West Bengal 186 

 
Photograph of dissected digestive canal of domestic fowl 

showing the     parasites 

Photograph of helminth parasites of domestic fowl collected 

in petridish 
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Analysis of the study 

In the study area, the overall prevalence of gastrointestinal 

parasitic infections found in domestic fowl (Gallus gallus 

domesticus) was 49.0%. Birds reared under extensive 

management system i.e.  Free range or Semi scavenging mode 

showed greater prevalence (88.67%) of gastrointestinal parasitic 

infections than birds reared under intensive management system 

i.e., Deep litter system or Battery Cage system (9.33%). The low 

prevalence of gastrointestinal parasitic infections in domestic 

fowl under intensive management system was probably 

associated with the management system, where the birds have 

restricted contact with the various intermediate hosts of the 

parasites. In addition, the periodic deworming medication carried 

out in most of the farms may have contributed to the low 

prevalence in the domestic fowl reared under intensive 

management system. On the other hand, the domestic fowl 

reared under the extensive management system led to infections 

with the largest variety of gastrointestinal parasites due to their 

increased contact with a larger area of land and different 

intermediate hosts under free range or semi scavenging mode of 

rearing. Moreover, in extensive management system, deworming 

medication was rarely applied to the birds. Increased contact 

with the intermediate hosts of the parasites as well as less 

medication may lead to such high prevalence of gastrointestinal 

parasites in domestic fowl under the extensive management 

system.  

In two agro-climatic regions, prevalence of parasitic 

infections in domestic fowl was higher in Cooch Behar than 

Murshidabad. In Cooch Behar, prevalence of parasitic infections 

under extensive management system in domestic fowl was 

94.66% and under intensive management it was 11.33%. 

Whereas, in Murshidabad 82.66% fowl was infected with the 

parasite under extensive system and in intensive system the 

infection rate was 7.33%. In Cooch Behar, parasitic infections 

were higher in domestic fowl under both extensive and intensive 
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management system than Murshidabad. This may probably 

depend upon the climatic conditions prevailed in these two areas. 

The growth of parasites requires moderate temperature and moist 

weather with high humidity. In Murshidabad, weather is mostly 

hot and dry with low to moderate rainfall, whereas, weather in 

Cooch Behar is moist due to heavy rainfall, moderate 

temperature and high humidity. This may probably be the reason 

for increased prevalence of parasitic infections in Cooch Behar.  

In both agro-climatic regions, fowls were infected with 

protozoan, cestode, trematode and nematode parasites. Mixed 

infections were mostly observed. Prevalence % was highest in 

cestodes and lowest in trematodes. The prevalence % was 

Cestodes>Protozoa>Nematodes>Trematodes in both regions 

(Table 2.1). The climatic condition and other environmental 

factors were conducive for the growth and development of 

cestode infections in both regions. Cestode infection was 

followed by protozoan infection. Environmental factors were less 

suitable for the growth and development of trematode infections 

in both regions. The study also showed that nematode infection 

of fowl in both regions was also very less. Therefore, any 

gastrointestinal control program in both regions may be designed 

by giving priority to control cestode and protozoan parasites.  

Although fowls are infected with different species of Eimeria, 

it was observed that, the highest prevalence of infection was 

caused by Eimeria necatrix(Table 3.2). In case of cestodes, it 

was found that Raillietina tetragona was the most prevalent 

species which is followed by R. echinobothrida(Table 3.3). In 

case of trematode, it was found that Echinostoma revolutum was 

the most prevalent species which was followed by 

Prosthogonimus ovatus. Moreover, trematode infection was 

recorded in fowls reared under extensive management system. 

No fowls reared under intensive management system of both 

regions showed gastrointestinal trematode infection (Table 3.4).  

In case of nematode, it was recorded that Ascaridia galli was the 
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most prevalent species in the study area which is followed by 

Heterakis gallinarum (Table 3.5). 

Regarding gastrointestinal helminth density per host, it was 

found that, Helminth parasite density per host as, cestodes 

21.8±2.8 parasite per host and nematode 3.2±0.6 per host in 

Cooch Behar agroclimatic region. In Murshidabad, cestode 

density per host was 28.9±3.4 and nematode density 2.6± 0.4 per 

host. Trematode density per host was very negligible.  

Seasonal variations of parasitic infections were also studied. 

It was found that parasitic infections were highest in rainy season 

(55%) under both management systems in both agro-climatic 

regions. Rainy season was followed by winter (49.50%) and 

summer (42.50%).  Summer showed least cases of 

gastrointestinal parasitic infections. This may probably be due to 

the fact that growth and development of these parasites require 

moderate temperature and moist climate with high humidity, 

which was most favourable in rainy season. The hot and dry 

weather of summer was not suitable for growth and infection of 

parasites in domestic fowl.  

Form the study of age specific variation of gastrointestinal 

parasitic infections; it was found the prevalence of parasitic 

infections was highest in the domestic fowl under the age group 

<1 month to >6 months. This was followed by infections in age 

group <6 months to >12 months. Lowest prevalence of infection 

was observed in matured groups i.e., the fowls of <12 months of 

age (Table 5.1). This may probably because of the fact that in 

lower age group immunity of birds was not fully developed 

which may allow parasites to easily infect the birds under lower 

age group. In matured birds, immune system was fully developed 

which may resist the parasitic infections in those birds.  

From the study of sex specific variation, it was observed that 

both males and females of domestic fowl were infected by 

gastrointestinal parasites. Under both extensive and intensive 

system of management of domestic fowl, gastrointestinal 

parasitic prevalence was slightly higher in males than females.  
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This may probably be due to the physiological influence of 

hormones on the susceptibility of host animals to parasitic 

infections.  

Summary and conclusion of parasitic prevalence study 

Domestic fowl (Gallus gallus domesticus) is one of the very 

important livestock animals from socioeconomic viewpoint as 

well as for nutritional security. In our country, domestic fowls 

are mostly reared in extensive or free range or semi-scavenging 

system, although there are many commercial farms in the 

country where fowls are reared under intensive or deep litter or 

battery cage system.  

Parasitism acts as one of the important constraints for the 

growth and development of domestic fowl. They may harbour 

both internal as well as external parasites. Among the internal 

parasites gastrointestinal tract may harbour a number of 

important parasites. These parasites belong to Protozoa, Cestode, 

Trematode and Nematode group. These parasites produce 

various pathological effects on the body of domestic fowl. 

Various studies showed that heavy parasitic load can have a 

devastating effect on growth, egg production and overall health 

of domestic fowl. The present knowledge on the prevalence and 

impact of gastrointestinal parasites on the productivity and health 

of poultry birds is scarce in our country as found in various 

reports. Therefore, present study was designed with the objective 

of determination of prevalence of gastrointestinal parasitic 

infections, identifying the parasitic species, seasonal, age and sex 

specific variation of parasitic infections in two agro-climatic 

regions of West Bengal. Two districts of West Bengal, namely 

Cooch Behar which belongs to Terai Agro-climatic Zone of 

West Bengal (WB-2) and Murshidabad which belongs to Old 

and New Alluvium Agro-climatic Zone of West Bengal (WB-3 

& WB-4) were selected as the study area. For collection of 

samples, alimentary canals of freshly killed fowls were collected 

randomly from different slaughterhouses located in different 

markets of the two districts. Faecal samples were also collected 
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with the help of spatula to study age and sex specific variations 

in parasitic infections. The samples were stored, processed and 

examined as per standard protocol in the laboratory of Dept. of 

Zoology, Berhampore Girls’ College.  

The overall parasitic prevalence found in all birds studied 

(N=600) reared under extensive and intensive system was 49%. 

Fowls reared under extensive or backyard free range system 

showed greater prevalence (88.67%) of gastrointestinal parasitic 

infections than birds reared under intensive management system 

(9.33%). The low parasitic prevalence in farm birds may be 

associated with their management system where the birds have 

restricted contact with the various intermediate hosts of the 

parasites as well as application of periodic deworming 

medication in this intensive system. In two agro-climatic regions, 

prevalence of parasitic infections in fowl was higher in Cooch 

Behar (94.66% in extensive system and 11.33% in intensive 

system) than Murshidabad (82.66% in extensive system and 

7.33% in intensive system). This difference may be due to the 

moist and humid climate of Terai Agro-climatic region. In both 

agro-climatic regions, fowls were infected with protozoan, 

cestode, trematode and nematode parsites. In most cases, mixed 

infections by two or more parasites were observed. Parasitic 

prevalence % was highest in cestodes and lowest in trematodes. 

The prevalence % was 

Cestodes>Protozoa>Nematodes>Trematodes in both regions. 

Among protozoa, highest prevalence was observed in Eimeria 

necatrix, in case of cestodes it was Raillietinatetragona and in 

case of nematodes, highest prevalence was recorded in Ascaridia 

galli.  

Seasonal variations of parasitic infections were also observed 

in the study. Parasitic infections showed highest prevalence 

during rainy season (55%) and lowest in summer (42.50%) 

which may be related to the requirement of moist and humid 

climate for parasitic growth. From the study of age specific 

variation, it was found that prevalence of parasitic infections was 
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highest in fowl with lower age group (<1 month to >6 months) 

and lowest in older adults or matured age group (<12 months) 

which may probably be related to the development of immunity 

and resistance to parasites in matured birds. From the study of 

sex specific variation, it was observed that parasitic prevalence 

was slightly higher in males which may probably be due to the 

physiological influence of hormones on the susceptibility of host 

animals to parasitic infections.  

Before choosing and starting any parasite control programme, 

it is necessary to have a detailed knowledge about the parasitic 

infections in the population, i.e., the types of parasitic species 

present, prevalence rates and transmission pattern of each 

species. The present study recorded that domestic fowls reared 

under extensive or backyard system were heavily infected with 

mostly cestode and protozoan gastrointestinal parasites. The 

study also found the dominant species in each parasitic group, 

agro-climatic, seasonal, age and sex specific variations of 

gastrointestinal parasitic infections in domestic fowl reared under 

intensive and extensive management system which may help to 

design proper control program for the parasites of domestic fowl.  
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