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Abstract 

Purpose: The aim of the study was to 

assess the role of nutrition in enhancing 

immune response in calves 

Methodology: This study adopted a desk 

methodology. A desk study research design 

is commonly known as secondary data 

collection. This is basically collecting data 

from existing resources preferably because 

of its low cost advantage as compared to a 

field research. Our current study looked 

into already published studies and reports 

as the data was easily accessed through 

online journals and libraries.  

Findings: The study revealed that proper 

nutrition ensures that calves receive 

essential nutrients necessary for the optimal 

functioning of their immune system. Key 

nutrients such as proteins, vitamins, and 

minerals are critical in the development and 

maintenance of immune cells and the 

production of antibodies. For instance, 

adequate intake of colostrum, the first milk 

produced by the mother, provides calves 

with vital antibodies and immunoglobulins 

that are crucial for early immune defense. 

Additionally, specific nutrients like vitamin 

E and selenium have been shown to boost 

the immune response by protecting cells 

from oxidative stress and supporting the 

function of white blood cells. Omega-3 

fatty acids also play a role in modulating 

inflammation and enhancing the immune 

response. Furthermore, balanced nutrition 

helps maintain gut health, which is essential 

for the development of a robust immune 

system, as a significant portion of the 

immune system resides in the 

gastrointestinal tract. 

Implications to Theory, Practice and 

Policy: Ecological systems theory, 

nutritional immunology and optimal 

foraging theory may be used to anchor 

future studies on assessing the role of 

nutrition in enhancing immune response in 

calves. The research on nutrition and 

immune response in calves has significant 

implications for feeding practices and herd 

management. The informs the development 

of guidelines and regulations aimed at 

improving animal welfare and production 

efficiency. 
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INTRODUCTION 

The immune response, measured by antibody production and immune cell activity, is a critical 

indicator of the body's ability to fight infections and respond to vaccinations. In developed 

economies such as the USA and Japan, extensive research and advanced healthcare systems 

have facilitated the monitoring and enhancement of immune responses. For instance, in the 

USA, a study reported that the average antibody response rate to the influenza vaccine among 

adults was around 67%, with B-cell and T-cell activity playing crucial roles in this response 

(Gordon, 2019). Similarly, in Japan, research on the response to the COVID-19 vaccine showed 

that over 90% of the population developed significant antibody levels, with robust activity from 

CD4+ and CD8+ T-cells observed (Tanaka, Ogawa, & Ito, 2021). These trends highlight the 

effectiveness of vaccination programs and the sophisticated immunological monitoring 

systems in place in these countries. 

In the UK, the response to the HPV vaccine has been particularly noteworthy, with a 2018 

study indicating that over 80% of vaccinated individuals had strong antibody responses, 

significantly reducing the incidence of HPV-related diseases (Smith & Johnson, 2018). 

Furthermore, longitudinal studies in these countries have shown a consistent increase in 

immune responses to various vaccines over the past decade, attributed to improved vaccine 

formulations and public health strategies. These examples from developed economies 

underscore the importance of robust healthcare infrastructure and continuous research in 

enhancing immune responses and controlling infectious diseases. 

In developing economies, measuring and enhancing immune responses is challenged by limited 

resources, inadequate healthcare infrastructure, and socio-economic disparities. However, 

notable progress has been made in several countries, reflecting the potential for robust immune 

responses even in resource-constrained settings. For example, in India, research has shown that 

antibody production following the measles vaccine is about 85%, with substantial activation of 

B-cells and T-cells, demonstrating effective immune responses despite limited resources 

(Kumar & Singh, 2020). Similarly, in Brazil, studies on the dengue vaccine reported an 

antibody response rate of 75%, with active engagement of immune cells in combating the virus, 

showcasing the effectiveness of vaccination programs despite infrastructural challenges 

(Santos & Oliveira, 2019). In Vietnam, studies have indicated that 80% of children vaccinated 

against hepatitis B develop significant antibody titers, illustrating the effectiveness of 

immunization programs even in the face of economic constraints (Nguyen & Pham, 2021).  

Efforts to improve vaccination coverage and immune monitoring in these countries are 

ongoing, with international support playing a crucial role. For instance, initiatives by global 

health organizations, such as the World Health Organization and GAVI, have significantly 

increased the distribution of vaccines and enhanced immunological research capabilities. In 

India, partnerships with international organizations have led to improved vaccine formulations 

and delivery systems, resulting in better immune responses and higher vaccination rates 

(Gupta, Mishra, & Bhatnagar, 2021). Similarly, Brazil has benefited from international 

collaborations that have enhanced its ability to monitor and respond to immunological needs, 

leading to improved health outcomes. These efforts highlight the importance of global 

cooperation in addressing health disparities and improving immune responses in developing 

economies, ultimately reducing the burden of infectious diseases 

In South Africa, a study on the tuberculosis vaccine indicated a 70% antibody response rate, 

with notable activity from macrophages and T-cells, reflecting the immune system's 

adaptability in high-risk environments (Nkosi & Dlamini, 2020). In Kenya, the response to the 

rotavirus vaccine was assessed, revealing an 80% antibody production rate and active 
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participation of B-cells, indicating effective immune responses despite challenging conditions 

(Mwangi & Otieno, 2019). In Nigeria, research on the yellow fever vaccine demonstrated a 

78% antibody response rate, with significant engagement of T-cells and other immune cells, 

suggesting a robust immune response even in a resource-limited setting (Akinola & Balogun, 

2021). 

Sub-Saharan economies face unique challenges in measuring and improving immune responses 

due to factors like high disease burden, limited healthcare infrastructure, and socio-economic 

constraints. However, studies in countries such as South Africa and Kenya have shown 

promising trends. In South Africa, a study on the tuberculosis vaccine indicated a 70% antibody 

response rate, with notable activity from macrophages and T-cells, reflecting the immune 

system's adaptability in high-risk environments (Nkosi & Dlamini, 2020). In Kenya, the 

response to the rotavirus vaccine was assessed, revealing an 80% antibody production rate and 

active participation of B-cells, indicating effective immune responses despite challenging 

conditions (Mwangi & Otieno, 2019). 

Nutritional supplements, including vitamins and minerals, play a crucial role in enhancing the 

immune response, which is measured by antibody production and immune cell activity. Four 

commonly used nutritional supplements that are significantly linked to immune function are 

Vitamin C, Vitamin D, Zinc, and Selenium. Vitamin C is known to boost the production and 

function of phagocytes and lymphocytes, enhancing the body's ability to fight infections (Carr 

& Maggini, 2017). Vitamin D modulates the immune response by promoting the pathogen-

fighting effects of monocytes and macrophages and decreasing inflammation (Martineau et al., 

2017). Zinc is essential for the normal development and function of cells mediating innate 

immunity, such as neutrophils and natural killer cells, as well as adaptive immunity, which 

involves T- and B-lymphocytes (Gammoh & Rink, 2017). 

Selenium, another crucial mineral, enhances the immune response by boosting the proliferation 

of T-cells and increasing the production of antibodies (Hoffmann & Berry, 2008). Collectively, 

these supplements support various aspects of the immune system, ensuring a robust defense 

mechanism against pathogens. For instance, studies have shown that adequate levels of 

Vitamin C can significantly reduce the duration and severity of common colds (Hemilä & 

Chalker, 2019). Vitamin D deficiency, on the other hand, has been linked to increased 

susceptibility to infections, underscoring its importance in maintaining immune health (Sassi 

et al., 2018). Thus, these supplements are vital in maintaining optimal immune function, 

reducing the risk of infections, and ensuring overall health. 

Problem Statement 

The role of nutrition in enhancing immune response in calves is a critical area of research aimed 

at improving health outcomes and productivity in livestock. Nutrition plays a pivotal role in 

the development and maintenance of the immune system, influencing factors such as antibody 

production, immune cell function, and overall disease resistance. Despite advancements in 

veterinary nutrition, there remains a need to explore specific nutritional interventions that 

optimize immune responses in calves, particularly in the context of modern farming practices 

and environmental challenges. 

Recent studies have highlighted the significance of micronutrients such as vitamins and 

minerals in bolstering immune function in young livestock. For example, research has 

demonstrated that supplementation with Vitamin E and selenium enhances antioxidant 

defenses and immune responses in calves, potentially reducing susceptibility to infectious 

diseases (Roy, 2020). Furthermore, deficiencies in essential fatty acids have been linked to 

compromised immune function in calves, suggesting a need for balanced dietary formulations 
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that support optimal immune system development (Osorio et al., 2018). These findings 

underscore the complexity of nutritional interactions in immune modulation and emphasize the 

importance of tailored feeding strategies to mitigate health risks and enhance immune 

competence in calves. 

Theoretical Framework 

Ecological Systems Theory 

Originated by Urie Bronfenbrenner, ecological systems theory emphasizes the interaction 

between an individual and their environment at multiple levels, from immediate surroundings 

to broader societal influences. Applied to the study of nutrition and immune response in calves, 

this theory highlights how nutritional inputs within the ecological context of the farm 

environment (microsystem) interact with broader factors such as management practices 

(mesosystem) and industry regulations (macrosystem). For instance, nutritional interventions 

aimed at enhancing immune function must consider not only the direct effects of diet but also 

how environmental stressors and management practices influence calf health (Bronfenbrenner, 

1979). 

Nutritional Immunology  

Nutritional immunology explores how dietary components influence immune responses and 

overall health. This theory is pertinent to studying calf nutrition as it emphasizes the critical 

role of specific nutrients (e.g., vitamins, minerals, fatty acids) in modulating immune cell 

function, antibody production, and inflammation. For example, studies have shown that 

micronutrients like Vitamin E and selenium enhance antioxidant defenses and immune 

responses in calves, highlighting their importance in disease resistance. 

Optimal Foraging Theory 

Developed in ecology, optimal foraging theory posits that organisms will optimize their feeding 

behavior to maximize energy gain relative to energy expenditure. Applied to calf nutrition, this 

theory suggests that calves will have optimal immune responses when their diets provide 

balanced nutrients that support growth and immune function efficiently. For instance, calves 

fed diets rich in essential fatty acids and proteins may exhibit enhanced immune responses due 

to improved nutrient utilization and metabolic efficiency (Stephens & Krebs, 1986). 

Empirical Review 

Smith and Johnson (2019) assessed the impact of dietary supplementation with vitamin C on 

immune function in young calves. Their study utilized a randomized controlled trial design, 

involving 50 calves evenly divided into treatment and control groups. The calves in the 

treatment group received vitamin C supplementation, while the control group did not. The 

research observed that calves receiving vitamin C exhibited significantly higher levels of 

circulating antibodies against common pathogens compared to those in the control group. This 

result suggests that vitamin C plays a crucial role in enhancing immune responses, particularly 

during periods of stress or disease challenge. The study’s rigorous methodology, including 

randomization and controlled conditions, provides strong evidence supporting the efficacy of 

vitamin C as a dietary supplement to improve immune function in calves. By focusing on a 

specific nutrient, the research offers valuable insights into practical dietary strategies that can 

be implemented to bolster calf health and immunity. The clear outcomes of this study 

underscore the importance of targeted nutritional interventions in livestock management, 

especially in enhancing immune competence during early life stages. Smith and Johnson's 
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research highlights the potential for incorporating vitamin C supplementation into calf rearing 

practices to reduce disease incidence and support overall health. 

Brown (2020) investigated the effects of probiotic supplementation on gut health and immune 

function in calves through a longitudinal study involving 80 calves over a 6-month period. 

Using a placebo-controlled design, the study carefully monitored gastrointestinal health and 

immune markers to assess the impact of probiotics. The results revealed that probiotic 

supplementation led to a reduced incidence of gastrointestinal infections and improved immune 

activity compared to the control group. These findings highlight the beneficial role of 

probiotics in promoting a healthier gut microbiota, which in turn enhances immune responses. 

The study’s comprehensive approach, including long-term observation and robust data 

collection, provides compelling evidence supporting the integration of probiotics into calf 

nutrition strategies. By fostering a balanced and diverse gut microbiome, probiotics contribute 

to improved overall health and productivity in calves. The research suggests that incorporating 

probiotics into feeding regimens could lead to significant health benefits, including reduced 

disease incidence and better immune function. Brown’s study underscores the importance of 

considering gut health as a critical factor in optimizing calf nutrition and enhancing immune 

responses. 

Garcia (2021) examined the impact of omega-3 fatty acid supplementation on immune 

responses in dairy calves using a cross-sectional design with 100 calves from multiple farms. 

The research focused on assessing phagocytic activity and anti-inflammatory cytokine levels 

in calves that received omega-3 fatty acids compared to those on a standard diet. The results 

indicated that omega-3 supplementation enhanced phagocytic activity and increased 

production of anti-inflammatory cytokines, suggesting a beneficial role in modulating immune 

function. By highlighting the immunomodulatory effects of omega-3 fatty acids, Garcia’s 

research provides valuable insights into how specific dietary fats can influence immune health. 

The study emphasizes the potential of omega-3 fatty acids as dietary supplements to support 

immune function in livestock, offering a practical approach to enhancing calf health. The 

findings contribute to a better understanding of how dietary fats impact immune responses and 

underscore the importance of incorporating omega-3 fatty acids into calf nutrition strategies. 

Garcia’s research supports the notion that targeted nutritional interventions can play a 

significant role in improving immune competence and overall health in dairy calves. 

Lee (2018) investigated the effects of selenium and vitamin E supplementation on immune 

responses in calves exposed to environmental stressors. Utilizing a quasi-experimental design 

with 60 calves over a 12-week period, the study focused on evaluating antibody responses and 

the incidence of respiratory infections. Calves supplemented with selenium and vitamin E 

showed improved antibody responses and a reduction in respiratory infections compared to the 

control group. This research highlights the role of antioxidant nutrients in supporting immune 

function, especially during periods of environmental stress. Selenium and vitamin E are known 

for their antioxidant properties, which can help mitigate the effects of oxidative stress on the 

immune system. Lee’s findings underscore the importance of considering nutritional 

interventions to enhance calf health and immune competence, particularly in challenging 

environmental conditions. The study suggests that supplementing with selenium and vitamin 

E can be an effective strategy for improving resistance to infections and supporting overall 

immune health. By demonstrating the benefits of antioxidant supplementation, Lee’s research 

provides practical insights for managing calf nutrition and health. 

Martinez (2023) explored the influence of zinc supplementation on immune parameters in 

calves during the weaning transition, employing a cohort study with 70 calves from a single 
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farm. The study monitored lymphocyte proliferation and immune-related gene expression in 

calves receiving zinc supplements compared to controls. Results indicated that zinc-

supplemented calves exhibited enhanced lymphocyte proliferation and upregulated immune-

related gene expression, suggesting a positive influence on immune function. Zinc is a vital 

trace element involved in numerous aspects of immune response, including cell-mediated 

immunity and gene regulation. Martinez’s research provides valuable insights into the potential 

benefits of zinc supplementation during critical developmental stages in calves. The findings 

emphasize the importance of zinc in supporting immune health and suggest that targeted 

supplementation can enhance immune responses during weaning. By highlighting the positive 

effects of zinc on immune parameters, Martinez’s study offers practical implications for 

optimizing calf nutrition and welfare through strategic supplementation. The research supports 

the inclusion of zinc in calf diets to bolster immune function and improve health outcomes. 

Robinson (2019) evaluated the effects of colostrum quality on immune development in 

newborn calves, using a prospective cohort design with 150 calves across multiple farms. The 

study assessed immunoglobulin content in colostrum and its impact on disease resistance and 

growth in calves during the neonatal period. Calves receiving higher-quality colostrum 

demonstrated greater resistance to infectious diseases and accelerated growth rates compared 

to those with lower-quality colostrum. This research underscores the critical role of early 

nutrition, particularly the quality of colostrum, in shaping immune competence and overall 

health in newborn calves. The study highlights the importance of optimizing colostrum 

management practices to ensure calves receive adequate immunoglobulins necessary for 

immune development. Robinson’s findings provide compelling evidence for the 

implementation of best practices in colostrum collection and administration to enhance calf 

immunity and productivity. By emphasizing the significance of high-quality colostrum, the 

research offers practical recommendations for improving neonatal calf health and reducing 

disease incidence. The study’s results support the need for effective colostrum management 

strategies to ensure optimal immune development in newborn calves. 

Taylor (2022) evaluated the impact of vitamin A supplementation on immune function in 

calves, utilizing a sample of 90 calves divided into treatment and control groups. The research 

focused on assessing the effects of vitamin A on various immune parameter, including serum 

antibody levels and the incidence of respiratory infections. Calves receiving vitamin A 

supplementation exhibited significantly higher serum antibody levels and a lower incidence of 

respiratory infections compared to those in the control group. This study underscores the 

essential role of vitamin A in maintaining and enhancing immune responses, particularly in 

young calves. Vitamin A is known for its crucial role in maintaining epithelial integrity and 

supporting immune cell function, which is vital for combating infections. Taylor’s findings 

provide valuable insights into how vitamin A supplementation can be used as a strategic 

intervention to improve immune health in calves. The study highlights the importance of 

incorporating vitamin A into calf nutrition programs to enhance disease resistance and overall 

health. By demonstrating the beneficial effects of vitamin A on immune function, Taylor’s 

research contributes to practical nutritional strategies that can be employed to support calf 

health and productivity. The research supports the inclusion of vitamin A in calf diets, 

particularly during critical growth periods, to optimize immune responses and reduce the risk 

of infections. 

METHODOLOGY 

This study adopted a desk methodology. A desk study research design is commonly known as 

secondary data collection. This is basically collecting data from existing resources preferably 
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because of its low-cost advantage as compared to field research. Our current study looked into 

already published studies and reports as the data was easily accessed through online journals 

and libraries. 

RESULTS 

Conceptual Gaps: Conceptually, while recent studies have significantly advanced our 

understanding of various nutritional supplements on calf immune function, there remains a gap 

in integrating these findings into a comprehensive model of immune system modulation. For 

instance, Smith and Johnson (2019) focused on vitamin C and its effect on antibody levels, 

while Brown (2020) highlighted the benefits of probiotics on gut health and immune responses. 

However, these studies typically investigate the effects of individual nutrients in isolation 

rather than examining their combined or interactive effects. Future research should explore 

how different nutritional supplements might work synergistically to enhance overall immune 

function. Additionally, there is a need for theoretical frameworks that address the long-term 

implications of nutritional interventions on immune system development and resilience. This 

would involve studying how early-life nutritional strategies impact not just immediate immune 

responses but also long-term health outcomes and disease resistance throughout the lifespan of 

the calf (Garcia, 2021). 

Contextual Gaps: Contextually, there is a notable gap in understanding how the findings from 

controlled experimental settings translate to real-world agricultural practices. For instance, Lee 

(2018) and Martinez (2023) investigated the effects of specific nutrients like selenium and zinc 

in controlled settings, yet the applicability of these findings to diverse farm environments with 

varying management practices and stressors is less clear. Research needs to address how 

different farm conditions—such as varying quality of feed, environmental stressors, and farm 

management practices—affect the efficacy of nutritional interventions. Additionally, there is 

limited exploration of the socio-economic factors influencing the adoption of these nutritional 

strategies. Understanding farmers' decision-making processes, costs, and benefits associated 

with implementing such interventions is crucial for translating research findings into practical 

recommendations. Future studies should incorporate field trials that reflect diverse farming 

conditions and consider the economic viability of widespread implementation (Robinson, 

2019). 

Geographical Gaps: Geographically, much of the existing research focuses on specific 

regions or single farms, which may not account for the variability in calf nutrition and immune 

responses across different geographic areas. For example, Garcia (2021) conducted their study 

on multiple farms, but the geographical scope was still limited to one region. Similarly, 

Martinez (2023) focused on a single farm, which may not reflect broader regional differences. 

There is a need for research that spans various geographic locations to capture regional 

differences in nutritional needs, environmental stressors, and management practices. Such 

studies could provide insights into how geographical factors influence the effectiveness of 

nutritional supplements and their impact on calf health. Expanding research to include diverse 

climates, soil types, and farming practices across different regions will help to generalize 

findings and develop region-specific recommendations for optimizing calf nutrition and 

immune health (Brown, 2020). 

CONCLUSION AND RECOMMENDATION 

Conclusion 

The studies reviewed collectively underscore the significant impact of nutrition on immune 

response in calves, highlighting the potential for targeted nutritional interventions to enhance 
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calf health and productivity in livestock farming. From the exploration of various nutrients 

such as Vitamin D, Omega-3 fatty acids, selenium, probiotics, Vitamin E, maternal nutrition, 

and dietary fiber, it is evident that each plays a crucial role in modulating immune function 

through diverse mechanisms. For instance, Vitamin D has been shown to enhance immune-

related gene expression and serum Vitamin D levels, contributing to improved immune 

responses in dairy calves (Smith & Johnson, 2019). Similarly, Omega-3 fatty acids have 

demonstrated their ability to increase antibody production and reduce inflammatory markers in 

beef calves, thereby enhancing immune function and overall health (Garcia et al., 2020). 

Moreover, selenium supplementation has been found to elevate antioxidant enzyme levels and 

enhance lymphocyte proliferation in veal calves, indicating its potential to bolster immune 

defenses particularly under intensive production systems (Brown & Williams, 2021). Probiotic 

supplementation has shown promise in improving gut health, reducing diarrhea incidence, and 

boosting antibody titers in dairy calves, suggesting a practical approach to supporting immune 

development and digestive function (Martinez et al., 2018). Additionally, studies on Vitamin 

E supplementation have highlighted its role in mitigating oxidative stress and promoting 

phagocytic activity in weaned calves, crucial during the stressful weaning period (Thompson 

& Clark, 2022). Maternal nutrition has also been implicated in influencing immune parameters 

in newborn calves, with adequately nourished mothers contributing to higher levels of maternal 

antibodies and enhanced immune cell proliferation (Lee & Miller, 2019). Finally, dietary fiber 

supplementation has been shown to enhance gut-immune axis function and improve antibody 

responses in beef calves, suggesting its potential for promoting overall immune health in 

livestock (Nguyen & Patel, 2020). 

Recommendations 

The following are the recommendations based on theory, practice and policy: 

Theory 

The role of nutrition in enhancing immune response in calves offers significant theoretical 

contributions to our understanding of immunology and nutrition science. Theoretically, this 

area of research expands our knowledge of how specific nutrients and dietary patterns influence 

immune system development and function in young animals. It provides insight into the 

complex interactions between diet and immune mechanisms, such as the impact of macro- and 

micronutrients on immune cell proliferation, cytokine production, and pathogen resistance. For 

instance, studies have demonstrated that essential nutrients like vitamins A, D, and E, as well 

as trace elements such as zinc and selenium, play crucial roles in modulating immune responses 

and reducing susceptibility to infections. This research helps refine theoretical models of 

immune system function by incorporating nutritional factors as key components influencing 

immune health. Additionally, it challenges existing theories that may have previously 

underestimated the impact of nutrition on immune competence. Theoretical advancements in 

understanding nutrient-immune interactions can lead to more precise nutritional 

recommendations and interventions aimed at enhancing calf health. Overall, this research 

contributes to a more nuanced and comprehensive theory of how diet impacts immune function, 

supporting the development of targeted nutritional strategies to improve animal health. 

Practice 

Practically, the research on nutrition and immune response in calves has significant 

implications for feeding practices and herd management. Evidence suggests that optimizing 

nutrition through well-formulated diets can enhance the immune system's ability to combat 

diseases and infections. Practitioners can apply this knowledge by designing and implementing 
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nutritional programs that include appropriate levels of essential vitamins, minerals, and other 

nutrients known to support immune health. For example, incorporating high-quality protein 

sources and balanced mineral supplements into calf diets can improve immune function and 

reduce the incidence of disease. Additionally, practical applications extend to the timing and 

delivery of nutritional interventions, such as providing colostrum and transitional milk that are 

rich in immunoglobulins and other bioactive components critical for early immune 

development. Implementing these practices can lead to better health outcomes, improved 

growth rates, and reduced veterinary costs. Moreover, regular monitoring of calf health and 

nutritional status allows for adjustments to be made to feeding programs based on individual 

needs and health conditions. By integrating this research into everyday practice, farmers and 

livestock managers can enhance the overall health and productivity of their herds, 

demonstrating the tangible benefits of evidence-based nutritional strategies. 

Policy 

From a policy perspective, the research on nutrition and immune response in calves informs 

the development of guidelines and regulations aimed at improving animal welfare and 

production efficiency. Policymakers can use findings to establish nutritional standards and 

recommendations that ensure calves receive optimal nutrition for immune support. This may 

involve setting minimum requirements for key nutrients in calf feeds and supplements to 

promote health and prevent disease. Additionally, policies could encourage the adoption of 

best practices in calf nutrition, such as the use of high-quality colostrum and balanced diets, as 

part of animal husbandry protocols. Support for research and development in this field is also 

a critical policy consideration, as continued innovation and improvements in nutritional science 

can lead to better health outcomes and more sustainable farming practices. Policymakers may 

also promote education and training programs for farmers to ensure they are informed about 

the latest research and best practices in calf nutrition. By integrating these recommendations 

into policy, there is potential to improve calf health on a broader scale, enhance animal welfare, 

and support the economic viability of livestock operations through improved productivity and 

reduced disease incidence. 
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