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Abstract: 6 

Parasitic diseases affect livestock health, productivity, animal welfare, and farm profitability. 7 
Climate conditions can influence the development, survival, and distribution of many 8 
parasites and the vectors or intermediate hosts involved in their transmission. Changes in 9 
temperature, rainfall, humidity, and seasonal patterns may therefore alter disease risks in 10 
some regions. However, these effects vary according to parasite species, host animals, local 11 

ecology, management practices, and access to veterinary services. This paper examines the 12 

relationship between climate change and veterinary parasitology, with particular attention to 13 
livestock gastrointestinal parasites, ticks, and vector-borne diseases. A narrative literature 14 

review approach is used to synthesize established knowledge on parasite ecology, livestock 15 

management, surveillance, and disease prevention. The paper discusses the importance of 16 

veterinary diagnosis, strategic parasite control, pasture management, biosecurity, and 17 
responsible use of antiparasitic medicines. It also considers the challenges of drug resistance, 18 

limited diagnostic capacity, and unequal access to veterinary care. The review concludes that 19 
climate-informed surveillance and integrated parasite management can support livestock 20 
health, provided that interventions are based on local evidence and professional veterinary 21 

guidance. 22 
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1. Introduction 25 

Livestock contributes to food security, household income, and agricultural livelihoods 26 
worldwide. Maintaining animal health is essential for sustainable livestock production, and 27 

parasitic diseases remain an important challenge in many production systems. 28 

Parasites may affect animals internally or externally. Internal parasites include 29 

gastrointestinal worms and other organisms that can interfere with digestion, nutrient 30 
absorption, and general health. External parasites, including ticks and mites, may cause 31 

irritation, skin damage, blood loss, or transmit infectious agents. 32 

The development and survival of many parasites are influenced by environmental conditions. 33 
Temperature and moisture can affect parasite eggs, larvae, vectors, and intermediate hosts. 34 
Consequently, changes in climate may alter the timing, geographical distribution, or intensity 35 

of some parasitic diseases. 36 



 

 

These changes are not uniform. Some parasites may become more prevalent in certain 37 
locations, while others may decline because of unsuitable environmental conditions. Host 38 
immunity, animal movement, grazing practices, veterinary access, and land use also influence 39 
disease patterns. 40 

Understanding these relationships is important for developing effective veterinary 41 
surveillance and sustainable control strategies. 42 

2. Objectives of the Study 43 

1. To explain how climatic conditions influence parasites and their transmission. 44 

2. To review important parasitic challenges affecting livestock. 45 
3. To examine the role of veterinary surveillance and diagnosis. 46 

4. To discuss integrated and responsible parasite-control strategies. 47 
5. To identify research priorities for climate-informed veterinary healthcare. 48 

3. Review of Literature 49 

Veterinary research has established that parasite development and transmission depend on 50 

interactions between the parasite, host, and environment. Temperature and moisture influence 51 
many free-living parasite stages, while climatic conditions can affect the distribution and 52 
activity of ticks and other vectors. 53 

The World Organisation for Animal Health emphasizes surveillance, prevention, and 54 
coordinated approaches to animal disease management. The Intergovernmental Panel on 55 

Climate Change has also discussed how climate change can affect animal health and 56 
agricultural systems, although outcomes vary by region and disease. 57 

Antiparasitic drug resistance is another major concern. Repeated use of the same medicines 58 
without suitable diagnosis or management can contribute to reduced treatment effectiveness 59 

in some parasite populations. 60 

The literature supports integrated approaches that combine diagnosis, appropriate treatment, 61 

pasture management, animal nutrition, and monitoring rather than relying exclusively on 62 
routine medication. 63 

4. Research Methodology 64 

This paper uses a narrative literature review design. It synthesizes established information on 65 
climate-sensitive parasite ecology, livestock disease management, veterinary surveillance, 66 
and antiparasitic resistance. 67 

The discussion is organized around climatic influences, livestock health risks, diagnosis, 68 
prevention, and future research. No original veterinary examinations, animal trials, or field 69 
surveillance data were collected. 70 

5. Climate and Parasite Development 71 



 

 

5.1 Temperature 72 

Temperature can influence the development rate and survival of parasite eggs, larvae, and 73 
vectors. Within suitable limits, warmer conditions may accelerate the development of some 74 

parasites. Temperatures beyond their tolerance ranges, however, may reduce survival. 75 

These responses vary considerably among species. It is therefore inaccurate to assume that all 76 
parasitic diseases will increase as temperatures rise. 77 

5.2 Rainfall and Humidity 78 

Moisture is important for the survival of many free-living parasite stages. Rainfall may create 79 
conditions that support development and transmission, while prolonged dryness may reduce 80 

survival for moisture-sensitive organisms. 81 

Heavy rainfall can also change grazing patterns, animal movement, and contact with 82 
contaminated environments. The resulting disease effects depend on local conditions. 83 

5.3 Seasonal Changes 84 

Changes in seasonal temperature and rainfall may alter the timing of parasite exposure. 85 
Traditional treatment schedules may become less effective if parasite activity changes, 86 

making local monitoring increasingly important. 87 

Veterinary professionals can help farmers adjust surveillance and control plans to reflect 88 

observed seasonal patterns. 89 

5.4 Host and Environmental Interactions 90 

Parasite transmission depends on more than climate. Animal density, grazing management, 91 
wildlife interactions, host immunity, and veterinary care can strongly influence the outcome. 92 

Climate-informed management should therefore consider the entire livestock system rather 93 

than attributing every change in disease occurrence to climate alone. 94 

6. Important Parasitic Challenges in Livestock 95 

6.1 Gastrointestinal Parasites 96 

Gastrointestinal worms can affect cattle, sheep, goats, and other animals. Depending on the 97 

parasite and severity of infection, affected animals may experience poor growth, reduced 98 
productivity, digestive disturbances, or anemia. 99 

Young animals and poorly nourished animals may be especially vulnerable to certain 100 

infections. Diagnosis and treatment should be based on veterinary assessment and, where 101 
appropriate, fecal testing. 102 

6.2 Tick Infestations 103 



 

 

Ticks can cause irritation, skin damage, blood loss, and reduced productivity. Some species 104 
also transmit pathogens responsible for important livestock diseases. 105 

Temperature and moisture can affect tick development and seasonal activity, but the response 106 

differs by species and region. Surveillance should identify the ticks present and assess local 107 
disease risks. 108 

6.3 Vector-Borne Parasitic Diseases 109 

Some parasitic diseases depend on insect or tick vectors. Changes in temperature, rainfall, 110 
and habitat may influence vector populations and their contact with livestock. 111 

Disease risk also depends on the presence of the parasite, host susceptibility, animal 112 
movement, and vector-control measures. Veterinary authorities should monitor changes in 113 

disease patterns rather than relying on climate assumptions alone. 114 

6.4 Effects on Productivity 115 

Parasitic infections may reduce feed efficiency, milk production, growth, fertility, and work 116 
capacity in affected animals. Severe infections can result in substantial animal-health and 117 
economic consequences. 118 

Preventive health management can reduce avoidable losses and improve animal welfare. 119 

7. Veterinary Diagnosis and Surveillance 120 

7.1 Clinical Examination 121 

Veterinarians assess clinical signs, body condition, production records, grazing history, and 122 
local disease risks. These observations help identify animals that require further investigation. 123 

Clinical signs alone may not reliably identify a particular parasite, so laboratory confirmation 124 

may be necessary. 125 

7.2 Laboratory Testing 126 

Fecal examinations, blood tests, microscopic identification, and other diagnostic methods can 127 
help detect parasites or evidence of infection. The appropriate test depends on the suspected 128 

parasite and the stage of disease. 129 

Laboratory testing also supports more informed decisions about treatment and control. 130 

7.3 Monitoring Disease Trends 131 

Farmers and veterinary services can maintain records of parasite findings, treatment 132 

outcomes, seasonal conditions, and animal performance. Reviewing these records may reveal 133 
changes in local disease patterns. 134 



 

 

Surveillance systems are particularly useful when combined with timely communication 135 
between farms, laboratories, and veterinary authorities. 136 

8. Integrated Parasite Management 137 

8.1 Targeted Treatment 138 

Antiparasitic medicines can be important for treating confirmed or strongly suspected 139 
infections. Their selection and use should follow veterinary guidance, product instructions, 140 

and relevant regulations. 141 

Unnecessary or poorly planned treatment can increase costs and contribute to drug resistance. 142 
Treatment effectiveness should be monitored where possible. 143 

8.2 Pasture Management 144 

Appropriate grazing management may reduce exposure to certain parasites. Depending on the 145 
parasite and livestock system, strategies can include avoiding excessive stocking density, 146 

managing grazing periods, and maintaining suitable pasture conditions. 147 

No pasture method eliminates every parasite. Recommendations should reflect the biology of 148 
the parasite and local management conditions. 149 

8.3 Nutrition and Animal Resilience 150 

Adequate nutrition supports immune function and general health. Animals receiving balanced 151 
feed and clean water may be better able to withstand some disease challenges, although 152 

nutrition cannot replace effective diagnosis and treatment. 153 

Feed plans should account for species, age, production stage, and local resource availability. 154 

8.4 Biosecurity and Animal Movement 155 

Newly introduced animals may carry parasites into a herd or flock. Veterinary assessment 156 
and suitable introduction procedures can help reduce this risk. 157 

Animal movement should be managed in accordance with local disease-control requirements 158 
and farm biosecurity plans. 159 

8.5 Resistance Management 160 

Resistance can develop when parasites survive treatments and reproduce despite exposure to 161 
medicines. Its occurrence varies by parasite species, medicine, and region. 162 

Veterinarians can help design control programs that use diagnostic information, appropriate 163 

drug selection, and monitoring. Farmers should not independently change medicine doses or 164 
combine treatments without professional guidance. 165 



 

 

9. Technology and Climate-Informed Veterinary Services 166 

Weather information and geographic data may help veterinary authorities identify periods or 167 
locations requiring increased surveillance. Digital reporting can improve communication 168 
between farmers and veterinary services. 169 

Diagnostic laboratories and mobile veterinary services may be especially useful in remote 170 
areas. However, digital systems are only effective when the underlying data are reliable and 171 
farmers can access and understand the information. 172 

Future monitoring systems should combine climatic information with confirmed disease 173 

observations, animal movement records, and local veterinary expertise. 174 

10. Economic and Social Considerations 175 

Parasite control can involve expenditure on veterinary visits, diagnostic testing, medicines, 176 
labor, and pasture management. These costs may be difficult for small-scale farmers, 177 

particularly when veterinary services are distant. 178 

Cooperative veterinary programs, farmer education, and accessible diagnostic services may 179 
reduce some barriers. Community-based reporting can also help identify emerging disease 180 

patterns. 181 

Interventions should be practical for the local production system and should account for 182 
farmers' financial circumstances. 183 

11. Challenges and Research Gaps 184 

Major challenges include limited diagnostic facilities, inadequate disease reporting, 185 
antiparasitic resistance, and insufficient information about local climate-parasite 186 

relationships. 187 

Research priorities include: 188 

 Monitoring parasite distributions over time. 189 
 Evaluating climate-related changes in disease seasonality. 190 

 Improving accessible diagnostic methods. 191 
 Assessing drug resistance in different livestock systems. 192 
 Studying the combined influence of climate, nutrition, and management. 193 

 Developing locally appropriate parasite-control plans. 194 
 Strengthening collaboration among veterinarians, researchers, and farmers. 195 

Long-term research should distinguish observed associations from demonstrated causal 196 
relationships. 197 

12. Recommendations 198 

 Strengthen veterinary surveillance and laboratory diagnostic capacity. 199 



 

 

 Use antiparasitic medicines under appropriate professional guidance. 200 
 Maintain accurate animal-health and treatment records. 201 
 Improve nutrition, water access, and general husbandry. 202 
 Develop parasite-control plans based on local disease patterns. 203 
 Monitor treatment effectiveness and suspected resistance. 204 

 Improve communication between farmers and veterinary authorities. 205 
 Expand farmer education about parasites and prevention. 206 
 Integrate climate information with confirmed veterinary observations. 207 

13. Conclusion 208 

Climate change may alter the development, distribution, and seasonality of some livestock 209 
parasites, but the effects vary according to parasite biology, host characteristics, local 210 

ecology, and management. 211 

Sustainable parasite control requires accurate diagnosis, responsible use of veterinary 212 
medicines, suitable grazing management, good nutrition, and reliable surveillance. Climate 213 
information can support these activities when interpreted alongside local veterinary evidence. 214 

Strengthening veterinary services and farmer education can improve preparedness for 215 
changing disease risks. Integrated, locally appropriate management offers a practical way to 216 

protect animal welfare, farm productivity, and rural livelihoods. 217 
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