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Abstract  

This research project explores how probiotics can aid the neonatal health of calves (birth to four 

weeks) within Irish dairy systems. The study was driven by five research objectives focused on 

gut health, diarrhoea prevention, growth performance, antibiotic reduction, and understanding 

the broader role of probiotics in early calf development. As Irish dairy farmers face increasing 

pressure to reduce antibiotic use while maintaining high standards of animal welfare, this 

research aimed to assess whether probiotics could be a viable support tool during the most 

vulnerable stage of a calf’s life. 

The research design was built on three main components: a detailed literature review, in depth 

interviews with two industry experts, and a four week on farm trial comparing a treatment group 

of calves supplemented with live liquid probiotics to a control group receiving no 

supplementation. Key data points included faecal consistency, daily health observations, and 

weekly weight gain. Interviews with veterinary consultant Tommy Heffernan and ruminant 

nutritionist Emer Reilly provided expert insight into the biological mechanisms behind 

probiotic function and the practical challenges of on farm adoption. 

The findings showed that calves in the probiotic group had firmer dung, experienced fewer and 

milder cases of scouring, and achieved higher average daily gain (ADG), particularly in the 

final two weeks of the trial. Interview data supported these outcomes, with both experts 

confirming that probiotics, while not colonising the gut permanently, can improve microbial 

balance, reduce inflammation, and enhance digestive resilience. Literature reviewed also 

supported these roles, particularly for strains like Lactobacillus reuteri and Bifidobacterium 

bifidum. 

Although the trial was limited by small sample size and lack of microbiota testing, clear 

practical trends emerged. The project concludes that early, consistent probiotic 

supplementation, combined with good management practices, can meaningfully improve calf 

health outcomes and reduce the need for antibiotic intervention in Irish dairy systems. 

 

 



   

 

  

ii 

Acknowledgements 

I would like to extend my sincere gratitude to my supervisor, Ms Aileen Cotter, for her 

invaluable support, feedback, and guidance throughout the course of this project. Her 

insight and encouragement have played a key role in shaping the direction and quality of 

this research. 

I am also grateful to the participants who generously contributed their time and expertise, 

in particular Dr Tommy Heffernan and Emer Reilly, for offering their professional 

perspectives through interviews. Their input provided valuable depth and helped the 

experimental findings with real world practice. 

I would like to thank the staff and lecturers at Munster Technological University, 

especially within the Agriculture Department, for their ongoing support throughout my 

degree. Their teaching and advice have contributed greatly to my development as both a 

student and aspiring agricultural professional. 

I wish to express appreciation to my friends and classmates for their encouragement and 

support during the final year. Finally, I extend my heartfelt thanks to my family, 

particularly my parents, for their continued support and for enabling me to carry out this 

project on our home farm. Their help with calf care, data collection, and daily routines 

was instrumental in completing this study. Their belief in me has been a constant source 

of motivation throughout my time at university. 

 

 

 

 

 

 

 



   

 

  

iii 

Ethical Declaration 

I hereby declare that the work presented in this report, titled “An Investigation into How 

Probiotics Aid the Health of Neonatal Calves in an Irish Dairy System”, is entirely my 

own, except where otherwise stated and referenced.  

I confirm that I have read and understood the guidelines on plagiarism and academic 

integrity provided by Munster Technological University. Any external sources of 

information, ideas, or data used in this report have been properly acknowledged in 

accordance with these guidelines.  

This work has not been submitted in any form to another academic institution or 

examination board, and I take full responsibility for its authenticity and originality.  

  

Student Name: Michael O’Mahony  

Student ID: R00217372  

Date: 11/05/2025  

Signature:   Michael O’Mahony  

 

 

 

 



   

 

  

iv 

Table of Contents 

Chapter 1 Introduction .............................................................................................................. 1 

1.1. Background and Context ......................................................................................................1 

1.2. Justification for the Study.....................................................................................................2 

1.3. Research Objectives ..............................................................................................................3 

1.4. Methodology Overview .........................................................................................................4 

Chapter 2 Literature Review ...................................................................................................... 5 

2.1 To provide a comprehensive introduction to neonatal calves and probiotics ..................5 

2.2 To investigate the role of probiotics in improving gut health in Neonatal calves. ...........8 

2.3 To explore the impact of probiotics on reducing the incidence of diarrhoea in 

neonatal calves. ................................................................................................................................. 11 

Probiotics in Gut Health and Diarrhoea Prevention Mechanism of Action ................................ 11 

2.4 To compare the effects of probiotic supplementation in Average Daily Gain 

(ADG) of Neonatal calves. ................................................................................................................15 

2.5 To investigate the potential of probiotics to reduce antibiotic use in a herd. .................19 

Chapter 3: Research Methodology .......................................................................................... 25 

3.1 Introduction .........................................................................................................................25 

3.2 Research Design ...................................................................................................................26 

3.3 Sampling and Randomisation ............................................................................................27 

3.4 Data Collection ....................................................................................................................27 

3.5 In Depth Interviews .............................................................................................................28 

3.6 Data Analysis........................................................................................................................30 

3.6.1 Quantitative Analysis ...................................................................................................................... 30 

3.6.2 Qualitative Analysis ........................................................................................................................ 31 

3.7 Integration of Findings .......................................................................................................31 

3.8 Ethical Considerations ........................................................................................................32 

3.9 Limitations ...........................................................................................................................33 

3.10 Justification of Methodology ..............................................................................................34 

3.11 Summary ..............................................................................................................................35 



   

 

  

v 

Chapter 4: Findings ................................................................................................................. 37 

4.1 Introduction .........................................................................................................................37 

4.2 Quantitative Trial Results ...................................................................................................37 

4.2.1 Average Daily Gain (ADG) ............................................................................................................. 38 

4.2.2 Faecal Consistency Scores .............................................................................................................. 39 

4.2.3 Diarrhoea Incidence and Severity ................................................................................................... 40 

4.2.4 Antibiotic Use ................................................................................................................................. 41 

4.2.5 Feed Intake and Appetite ................................................................................................................. 42 

4.3 Qualitative Interview Outcomes ........................................................................................42 

4.3.1 Gut Health and Immune Support .................................................................................................... 42 

4.3.2 Enzymatic Digestion and Nutrient Absorption ............................................................................... 43 

4.3.3 Reduced Need for Antibiotics ......................................................................................................... 43 

4.3.4 Barriers to Adoption on Irish Farms ................................................................................................ 43 

4.3.5 Summary of Interview Themes ....................................................................................................... 44 

4.4 Summary of Findings ..........................................................................................................44 

Chapter 5 Discussion ............................................................................................................... 46 

5.1 Introduction .........................................................................................................................46 

5.2 Gut Health and Faecal Consistency ...................................................................................46 

5.3 Diarrhoea Reduction ...........................................................................................................47 

5.4 Growth Performance (ADG) ..............................................................................................48 

5.5 Antibiotic Use Reduction ....................................................................................................49 

5.6 Expert Insight and Real World Relevance ........................................................................50 

5.7 Methodological Reflections .................................................................................................51 

5.8 Summary ..............................................................................................................................52 

Chapter 6 Conclusion and recommendations ......................................................................... 55 

6.1 Conclusion ............................................................................................................................55 

6.2 Addressing Research Objectives ........................................................................................56 

6.3 Limitations of the Study......................................................................................................58 

6.4 Recommendations ...............................................................................................................59 

6.5 Final Reflections ..................................................................................................................60 

References ................................................................................................................................ 62 



   

 

  

vi 

Appendices ................................................................................................................................ 69 

Interview Transcript Emer Reilly ...................................................................................................69 

Interview Transcript Dr Tommy Heffernan ...................................................................................72 

Trial Results ......................................................................................................................................81 

Glossary .................................................................................................................................... 83 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 



   

 

  

vii 

Table of Figures and Tables  

Figure 1: Average Daily Gain by Group (kg/day) ................................................................... 38 

Figure 2 :Weekly Average Faecal Scores (1 = firm, 5 = watery) ............................................. 39 

Figure 3: Diarrhoea Severity by Group .................................................................................... 40 

Figure 4: Antibiotic Treatment Requirement (Number of Calves) .......................................... 41 

 

Table 1: Alignment of Research Objectives with Literature Review, Expert Interviews, 

and Experimental Results ......................................................................................................... 53 

 

 

 

 



   

 

  

1 

Chapter 1 Introduction  

1.1. Background and Context 

The neonatal period, defined as the first four weeks of life, is a critical stage in calf 

development, particularly within the context of Irish dairy farming. During this time, 

calves face multiple biological and environmental stressors as they transition from 

passive colostrum immunity to developing their own immune responses, while also 

adapting to artificial milk feeding systems and housed environments (Malmuthuge et al., 

2015; Godden et al., 2008). The gastrointestinal tract at this stage is still immature, and 

calves are highly vulnerable to diarrhoea, dehydration, and growth setbacks (Bartels et 

al., 2010). These early life challenges have direct effects on mortality rates, veterinary 

costs, and long term productivity (Schwaiger et al., 2023). As a result, supporting strong 

neonatal health is essential for both animal welfare and overall farm performance. 

In recent years, interest has grown in the use of nutritional supplements, particularly 

probiotics, to support calf gut health and immune development during this vulnerable 

window. Probiotics are defined as live microorganisms that confer a health benefit on the 

host when administered in adequate amounts (FAO/WHO, 2002). While probiotics have 

been widely used in pig and poultry systems, they are now gaining attention in ruminant 

production, including neonatal calf rearing (Frizzo et al., 2010; Fuller, 1989). These 

supplements work by stabilising the gut microbiota, reducing colonisation by harmful 

pathogens such as E. coli and Salmonella, and enhancing nutrient absorption and immune 

system function (Kim et al., 2019; Du et al., 2023). 

In line with EU wide goals to reduce antimicrobial use in agriculture, particularly to 

combat antimicrobial resistance (AMR), probiotics are being explored as a natural and 

residue free tool to promote animal health without relying on antibiotics (Van Boeckel et 

al., 2015; Leistikow et al., 2022). However, despite promising international findings, 

research on probiotic use in Irish dairy systems especially under real on farm conditions 

is limited (Várhidi et al., 2022). This project aims to respond to that gap by assessing the 

effect of a liquid probiotic supplement on key calf health indicators such as dung 

consistency, growth performance, and visible signs of resilience, while also incorporating 

expert opinions from Irish veterinary and nutritional professionals. 
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1.2. Justification for the Study 

Calf rearing has become a central focus in sustainable dairy farming systems, particularly 

with rising expectations around animal welfare, reduced antimicrobial use, and 

productivity improvements. The first month of life is the most vulnerable period, as calves 

experience significant immune instability and risk of digestive diseases such as diarrhoea 

(Beam et al., 2009). A single setback such as diarrhoea or suboptimal weight gain can 

have lasting effects on a calf’s future health, growth trajectory, and even lifetime milk 

output (Cho and Yoon, 2014). 

Diarrhoea remains the leading health problem among neonatal calves and is a major driver 

of antibiotic use on dairy farms (Schwaiger et al., 2023). This has both financial and 

ethical implications, especially given the growing concern over antimicrobial resistance 

and consumer demand for antibiotic free animal products (Markowiak and Śliżewska, 

2018). Therefore, there is increasing pressure on Irish farmers to move towards 

preventative health management strategies rather than reactive treatments. 

Probiotic supplementation presents one such preventative strategy. International studies 

have shown that probiotics can reduce scouring and improve average daily gain (ADG) 

in pre weaned calves (Signorini et al., 2012; Wang et al., 2023). However, much of this 

research has been carried out in controlled laboratory or feedlot environments. There is a 

lack of Irish based, on farm data that reflects real world dairy conditions such as spring 

calving, group housing, mixed breeds, variable hygiene, and outdoor temperature swings 

(Dullea, 2024). 

This project addresses that gap by conducting a practical, four week calf trial on a 

commercial Irish dairy farm. The trial will be supported by in depth interviews with 

veterinary consultant Dr. Tommy Heffernan and ruminant nutritionist Emer Reilly, to 

provide expert insight into the practical use and limitations of probiotics in neonatal calf 

management. 
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1.3. Research Objectives 

The overall aim of this research project is to examine how probiotics influence the health 

and performance of neonatal calves in a practical Irish dairy farm setting. To achieve this, 

the study was guided by five specific research objectives: 

1. To provide a comprehensive introduction to neonatal calves and probiotics 

This objective focuses on reviewing the early development of the calf’s digestive and 

immune systems, the challenges faced in the neonatal phase, and the mechanisms by 

which probiotics are thought to support health and performance. 

2. To investigate the role of probiotics in improving gut health in neonatal calves 

Gut health plays a vital role in nutrient absorption and immunity. This objective looks 

at whether probiotic supplementation helps create a more stable and efficient digestive 

environment in the first four weeks of life. 

3. To explore the impact of probiotics on reducing the incidence of diarrhoea in 

neonatal calves 

Scouring is one of the leading causes of poor calf performance. This objective 

evaluates whether probiotics reduce the frequency and severity of diarrhoea during 

the neonatal period. 

4. To compare the effects of probiotic supplementation on average daily gain (ADG) 

of neonatal calves 

Growth rate is a key performance indicator. This objective examines whether calves 

fed probiotics gain weight more consistently or efficiently compared to 

unsupplemented calves. 

5. To investigate the potential of probiotics to reduce antibiotic use in a herd 

This objective considers whether improved health from probiotic use could lead to 

fewer treatments and reduced reliance on antibiotics during calf rearing. 

Together, these objectives provide a framework for analysing the practical impact of 

probiotic use and its role in modern calf management. 

 

 



   

 

  

4 

1.4. Methodology Overview  

To address the above objectives, this project uses a mixed methods approach that 

combines experimental data, qualitative insights, and literature based research. 

The core of the project is a four week calf trial carried out during the spring calving season 

on a working Irish dairy farm. Twenty calves were randomly assigned into two groups: 

one receiving 30ml per day of Precision Microbes liquid probiotic (treatment), and the 

other receiving no supplementation (control). Both groups were kept under identical 

housing and feeding conditions, and all calves received colostrum shortly after birth. 

Daily monitoring was conducted to track faecal consistency, visible signs of scouring, 

behavioural changes, and general health indicators. Calves were weighed weekly to 

calculate ADG. Any signs of illness, stress, or veterinary treatment were recorded for later 

analysis. 

To support the trial data, expert interviews were conducted with Dr. Tommy Heffernan 

(veterinary consultant) and Emer Reilly (ruminant nutritionist). These interviews 

provided professional insights into probiotic use, covering strain selection, effectiveness, 

and practical challenges in real farm settings (Heffernan, 2024; Reilly, 2024). 

Finally, a comprehensive literature review was used for the research, providing scientific 

context on the mechanisms of probiotic function and reviewing existing trial results from 

both international and Irish studies (Signorini et al., 2012; Malmuthuge et al., 2015; 

Schwaiger et al., 2022). This triangulated methodology ensures the findings are grounded 

in both scientific theory and on farm practical reality. 
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Chapter 2 Literature Review 

2.1 To provide a comprehensive introduction to neonatal calves and probiotics 

Neonatal Calf Development 

The neonatal period, from birth to approximately four weeks of age, is a critical window 

for calf health and development. During this time, the calf undergoes rapid physiological 

changes that influence its digestive system, immune competence, and metabolic stability. 

At birth, the gastrointestinal (GI) tract is sterile. It becomes rapidly colonised by microbes 

from the dam and environment, a process that plays a key role in shaping long term 

digestion, immunity, and disease resistance (Malmuthuge et al., 2015). 

In terms of immune function, neonatal calves rely entirely on passive transfer of 

antibodies via colostrum, as their adaptive immune system does not mature until around 

4-6 weeks of age (Godden et al., 2019). Simultaneously, they face several metabolic and 

physiological adjustments to cope with life, such as thermoregulation and energy 

metabolism shifts (Gomez et al., 2020). 

Health Challenges During the Neonatal Phase 

Despite these early developments, neonatal calves remain highly vulnerable to disease. 

Global calf mortality during this period ranges between 5-20%, with diarrhoea being the 

leading cause of death (Bartels et al., 2010). Enteric pathogens such as Cryptosporidium 

parvum, rotavirus, and Escherichia coli can cause intestinal inflammation, leading to 

dehydration and stunted growth (Cho & Yoon, 2014). Respiratory illness is another major 

concern, particularly in housing systems with poor hygiene or inadequate ventilation, 

which increase the risk of pneumonia and long term underperformance (Cuevas-Gómez 

et al., 2020). 

Environmental stress also suppresses immune function. Cold, damp, or unclean 

conditions increase cortisol levels in calves, which weakens immune response 

(Lesmeister et al., 2004). Nutritional issues are common too. Inadequate or delayed 

colostrum intake leads to failure of passive transfer (FPT), affecting 20-40% of calves 

and increasing susceptibility to infections (Beam et al., 2009). Inconsistent feeding 
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practices or poor quality milk replacers can contribute to gut dysbiosis and impaired 

nutrient absorption (Hill et al., 2014). 

Introduction to Probiotics in Calf Rearing 

Probiotics are defined as live microorganisms that, when administered in adequate 

amounts, confer a health benefit to the host (FAO/WHO, 2002). In calves, they are 

increasingly used as a preventative strategy to stabilise the gut microbiota, reduce disease 

risk, and support growth. Probiotics work primarily by enhancing the balance of gut 

microbes, competing with pathogens for adhesion sites, producing antimicrobial 

compounds, and modulating gut pH (Frizzo et al., 2010). This environment favours 

beneficial bacteria such as Lactobacillus, which are linked to improved gut stability (Kim 

et al., 2019). 

Immunological and Nutritional Benefits 

Probiotic supplementation also influences immune function by enhancing the production 

of cytokines, which support mucosal immunity and strengthen the intestinal barrier 

(Schmitz et al., 2015). Nutritionally, probiotics improve enzyme activity in the gut, 

thereby supporting more efficient digestion and nutrient uptake (Chaucheyras-Durand et 

al., 2012). These effects are particularly important during the neonatal phase when calves 

are vulnerable to nutrient deficiencies and immune suppression. 

Reported Outcomes of Probiotic Use 

Numerous studies have reported significant benefits linked to probiotic use in neonatal 

calves. According to Signorini et al. (2012), probiotic supplementation has been 

associated with a 20-30% reduction in diarrhoea incidence. Azevedo et al. (2021) reported 

that probiotic fed calves showed an 8–15% improvement in average daily gain (ADG) 

compared to control groups. These benefits are largely strain specific, with Lactobacillus 

rhamnosus, Lactobacillus plantarum, Bifidobacterium bifidum, and Saccharomyces 

cerevisiae among the most effective strains for enhancing gut health and performance 

(Fuller, 1989; Takahashi et al., 2020; Hill et al., 2014). 
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Considerations for Successful Supplementation 

While promising, the effects of probiotics depend heavily on strain selection, 

environmental conditions, and farm management practices. Some strains are more 

effective at promoting growth, while others are better suited to reducing scours (Hill et 

al., 2014). Additionally, hygiene, nutrition, and stress levels will all influence how well a 

probiotic performs. As Godden et al. (2019) emphasises, probiotics are most effective 

when used as part of a well managed calf rearing programme. 

Emerging Insights and Future Applications 

Recent research has expanded the understanding of probiotic functions in calves. 

McGuirk et al. (2020) suggest probiotics can play a role in reducing the need for 

antibiotics, thereby supporting antimicrobial reduction. Lesmeister et al. (2004) found 

that probiotic fed calves exhibited lower cortisol levels during stressful events like 

weaning. Other studies observed quicker recovery times from illness and improved 

behavioural responses, potentially through interactions along the gut brain axis (Weese et 

al., 2011; Desbonnet et al., 2014). 

Conclusion 

In summary, the neonatal stage represents a key period for shaping long term calf health 

and performance. Probiotic supplementation offers a practical and science backed 

approach to supporting gut development, immune function, and growth, particularly 

when used alongside strong calf management practices. The growing body of evidence 

suggests that probiotics can contribute to both improved productivity and reduced 

antibiotic use in Irish dairy calf systems. 
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2.2 To investigate the role of probiotics in improving gut health in Neonatal calves. 

  

Introduction  

Neonatal calf diarrhoea (NCD) remains a major cause of mortality in pre-weaned calves, 

causing enormous challenges to calf health and farm economics (Blowey, 2005). The 

gastrointestinal tract (GIT) of neonatal calves at birth is sterile but gets colonised rapidly 

by a very complex microbiota influenced by environmental exposures, colostrum intake, 

and feeding practices (Jami et al., 2013). Establishing a balance of gut microbiota is 

important for good nutrient absorption and the development and maturation of the 

immune system, giving resistance to diseases. Probiotics are live microorganisms that 

confer health benefits on the host and have gained a lot of interest in neonatal calf gut 

health improvement (Fuller, 1989). This review aims to explore the role of probiotics in 

neonatal calf gut health through microbial colonisation, immune modulation, and 

practical applications of probiotics in rearing calves.  

Establishment of Gut Microbiota in Neonatal Calves  

At birth, the GIT of the calf is sterile. This colonisation starts immediately after birth and 

can be influenced by the following factors: the microbiota of the dam, intake of colostrum, 

and the surrounding environment around the neonatal calf (Adams et al., 2020). Early 

microbiological colonisation of the GIT plays a prime role in the development of the calf 

immune system and health (Malmuthuge et al., 2015). Beneficial bacteria, such as species 

of Lactobacillus, Bifidobacterium, and Enterococcus, are among the most important for 

establishing a normal gut microbiota (Du et al., 2023). These microorganisms inhibit 

pathogenic bacteria through competitive exclusion, production of antimicrobial 

substances, and modulation of the host's immune responses (Fuller, 1989).  

Recent studies have outlined the importance of some probiotic strains in neonatal calves. 

As an example, Lactobacillus reuteri was found to be a predominant species in healthy 

calves in the first week of life (Schwaiger et al., 2020). Sick calves had significantly lower 

numbers of L. reuteri, even 24 hours before the onset of disease. Higher concentrations 

of L. reuteri were associated with lower risk of diarrhoea, underlining the value of very 

early supplementation with this probiotic to reduce disease incidence (Schwaiger et al., 

2022).  
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Improvement of Immune Competence by Probiotics  

The gut is inhabited by approximately 70% of the immune system; hence, gut health is  

important for general immunity (Malmuthuge et al., 2015). Probiotics help in the 

development of immune function through induction of the production of 

immunoglobulins including IgA protecting mucosal surfaces and also through enhancing 

the gut mucosal barrier to limit the translocation of pathogens into the bloodstream 

(Blowey, 2005).  

It has been demonstrated that probiotic supplementation immediately after birth helps 

calves to become more immunocompetent, less susceptible to infection, and hence less 

distressed overall. This contributes not only to increased calf welfare but also reduces 

costs related to veterinary care for the farmer (Malmuthuge et al., 2015).   

Effects of Probiotics on Growth Performance  

Probiotics have also been associated with beneficial effects on growth performance in 

neonatal calves. Meta analysis of various randomised controlled studies concluded that 

supplementation with probiotics increased average daily gains and better feed conversion 

efficiency (Signorini et al., 2012). Similarly, the incidence of diarrhoea in probiotic 

treated calves was decreased, pointing to overall improvements in health status.  

Other research has shown that probiotic supplementation in milk replacers increased body 

weights and average daily gains in calves, while improving feed and economic 

efficiencies. It may prove to be an effective substitute or alternative to the administration 

of antibiotics to improve growth and health in neonatal calves. (Gaggìa et al., 2010) 

Application to Practical Calf Rearing  

Probiotics can be given to neonatal calves through supplementation in milk replacers or 

as direct fed microbial ingredients. They can also be given as an inclusion in starter feeds. 

It is advantageous to give these early in a calf's life, especially within the first week of its 

birth. Various studies have shown that calves which are fed probiotics early in their lives 

show acceleration in microbial stabilisation, hence giving them a healthy environment in 

their intestines. This can potentially improve growth rates, decrease the use of antibiotics, 

and culminate in a generally healthy calf (Adams et al., 2020).  
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Conclusion  

Probiotics have been shown to have many beneficial effects in neonatal calves, including 

improved gut health, enhanced immune responses, and better growth performance. In calf 

rearing practices, probiotics have appeared as an efficient tool in supporting microbial 

colonisation, modulating immune function, and reducing the incidence of disease. Further 

research is needed to optimise probiotic formulation and delivery methods in order to 

maximise the effect of these products under different farming systems.  
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2.3 To explore the impact of probiotics on reducing the incidence of diarrhoea in 

neonatal calves.  

  

Introduction   

Neonatal calf diarrhoea remains one of the biggest challenges in dairy farming worldwide, 

causing huge economic loss and high mortality rates. Estimates suggest that around 5 to 

10% of newborn calves die in their first month of life, with about half of these deaths due 

to diarrhoea (Schwaiger et al., 2023). Diarrhoea causes significant economic losses 

through treatment costs, delayed weight gain, and productivity losses that continue 

throughout the surviving period of the calf's life. This challenge psychologically 

challenges farmers, and with concerns about antibiotic resistance, there is an urgent need 

to find alternative methods of prevention.  

According to the Animal Health Monitoring System for U.S. dairy farms, 56% of all calf 

illnesses in 2014 were related to digestive disorders, with a mortality rate of 8.5% for 

animals under one month of age (Schwaiger et al., 2023). Finding efficient, sustainable, 

and cost effective ways to reduce neonate calf diarrhoea (NCD) incidence is now more 

critical than ever for the welfare of the animals. One of the most promising methods is 

administering probiotics. This research explores the effect of probiotics on reducing the 

incidence of NCD by improving gut health and immunity.  

Probiotics in Gut Health and Diarrhoea Prevention Mechanism of Action  

Probiotics decrease the incidence of diarrhoea by preventing the attachment of pathogenic 

bacteria to the intestinal epithelium and by promoting beneficial gut microbiota. The gut 

microbiota in neonatal calves is easily disturbed due to an immature immune system and 

various environmental stress factors. Probiotics function by:  

Competitive Exclusion: Beneficial bacteria, including Lactobacillus and 

Bifidobacterium, block the attachment sites in the intestinal lining, which compete with 

opportunistic pathogens such as E. coli and Salmonella for space within the gut lining 

(Fan et al., 2023).  

Production of Antimicrobial Compounds: These probiotic strains secrete bacteriocins 

and organic acids, which impede the growth of pathogenic bacteria.  
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SCFA Production: Short-chain fatty acids (SCFAs), such as butyrate, represent essential 

energy sources for intestinal cells and maintain the gut barrier integrity, preventing 

pathogen translocation (Schwaiger et al., 2020).  

Immune Modulation: Probiotics enhance IgA production, which boosts the gut’s 

capacity to neutralise harmful bacteria.  

Gut Microbiota Diversity and Stability  

Gut microbiota diversity is an essential determinant of resistance against various 

gastrointestinal disorders. Various studies have shown that probiotic supplementation 

increases microbial diversity, stabilising gut ecosystems and reducing the risk of 

diarrhoea. Since Lactobacillus reuteri was identified as the most prevalent Lactobacillus 

species during the first week of life in healthy calves, this probiotic strain may contribute 

to gut health. A recent study by Schwaiger et al. (2022) reported that calves with higher 

concentrations of L. reuteri had a significantly lower incidence of diarrhoea.  

Evidence in Favor of Probiotics to Reduce Diarrhoea  

Meta-Analyses and Controlled Trials  

The evidence showing the effectiveness of probiotics in reducing diarrhoea is substantial. 

For example, Gandhar et al. (2021) showed a 30% reduction in the incidence of diarrhoea 

in calves receiving probiotic supplementation compared to controls. Fan et al. (2021) also 

demonstrated that probiotic treated calves had improved faecal consistency and recovered 

faster than controls.  

A study involving 150 calves showed that early supplementation with L. reuteri reduced 

the occurrence of diarrhoea by 40% (Schwaiger et al., 2022). Another study pointed out 

that the average daily gain (ADG) was higher in probiotic treated calves due to better 

nutrient absorption and shorter illness duration. 
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Comparative Analysis to Antibiotics  

Antibiotics have traditionally been used to treat NCD, although overuse of these 

treatments has raised concerns about increasing antimicrobial resistance. Probiotics are 

an alternative strategy because they address the root cause of diarrhoea, i.e., gut dysbiosis, 

rather than suppressing symptoms. Probiotics can complement antibiotics, further 

enhancing gut resilience and allowing for the use of smaller amounts of antibiotics.  

Practical Application of Probiotics in Calf Management  
  

Delivery Methods  

Probiotics can be delivered using the following methods:  

• Feed Additives: Powders or pellets added to milk replacers.  

• Boluses: Slow release capsules with prolonged benefits.  

• Direct fed Microbials: Liquid preparations administered orally during the first 

days of life.  

The timing of administration is critical. Early supplementation, ideally within the first 24 

hours, ensures full colonisation of beneficial bacteria and immediate protection against 

pathogens entering through the gut.  

Synergy with Colostrum Intake  

The full potential of probiotics is maximised when combined with proper colostrum 

management. High quality colostrum provides immunoglobulins, growth factors, and 

nutrients that enhance the immune performance of the young calf. When combined with 

probiotics, colostrum intake supports the establishment of a robust gut microbiota. This 

synergy significantly reduces the occurrence of diarrhoea.  
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Challenges and Future Directions  

Challenges with the Current Use of Probiotics  

Despite their benefits, the inclusion of probiotics in diets presents several challenges:  

• Storage Stability: Many probiotic strains have specific requirements for survival.  

• Cost Constraints: High quality probiotic formulations can be expensive.  

• Strain Specific Efficacy: Not all probiotic strains are equally effective. Further 

studies are needed to identify optimal strains under specific calf rearing 

conditions.  

Emerging Research  

Recent developments in next generation probiotics are focusing on genetically modified 

strains for targeted benefits. Probiotics with prebiotics, are another potentially promising 

avenue, improving the survival and activity of beneficial bacteria within the gut. Other 

innovative methods being researched to develop healthy gut ecosystems in neonatal 

calves include faecal microbiota transplantation and rumen microbiota transplantation 

(Fan et al., 2023).  

Conclusion  

The inclusion of probiotics in neonatal calf diets provides an approach to reducing 

diarrhoea incidence, maintaining better gut health, and increasing overall calf welfare. 

Studies have continuously demonstrated the protective effects of strains such as 

Lactobacillus reuteri, with an emphasis on early, targeted supplementation. Probiotics, 

combined with proper colostrum management and other good husbandry practices, have 

been shown to significantly reduce mortality in calves while improving the productivity 

of surviving animals over the long term and promoting sustainable production without 

antibiotics. As research continues, the integration of emerging probiotic technologies into 

calf rearing systems will further transform neonatal care in dairy production (Schwaiger 

et al., 2022; Dullea, 2024).  
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2.4  To compare the effects of probiotic supplementation in Average Daily Gain 

(ADG) of Neonatal calves.  

Introduction  

Probiotics have gained increased attention in animal husbandry to enhance growth 

performance and overall health of animals. The neonatal period is a narrow window 

which intervention with probiotics can effectively maximise growth and health in calves. 

Average daily gain (ADG) is one way of measuring growth performance, as it links the 

ability of the calf to efficiently convert feed into body weight. The following review 

debates how probiotics can be a functional feed supplement in improving ADG based on 

a current knowledge that includes variability based on probiotic strain and dose and offers 

practical applications relevant to both the dairy and beef industries.  

General Impact of ADG  

Probiotic supplementation has consistently indicated the potential to improve ADG in 

neonatal calves. Wang et al. (2022) conducted a meta analysis and reported that calves 

fed probiotics gained, on average, 40.7 g more of body weight/day when compared to 

controls. Likewise, Zábranský et al. (2022) determined that the inclusion of probiotics in 

the diet tended to significantly enhance ADG from birth through weaning. Probiotic 

supplemented calves were generally faster growing but also more resistant to stress and 

diseases, specifically under suboptimal conditions.  

The improvement in ADG is associated with improved gut health due to the stabilisation 

of the gut microbiota, better digestion, and increased nutrient absorption. According to 

Uyeno et al. (2015), probiotics at an early stage of life provide a healthy microbial 

community that suppresses pathogenic bacteria, hence reducing inflammation in the gut. 

Following supplementation of probiotics, Cangiano et al. (2020) reported lower feed 

conversion ratios (FCRs), indicating that less feed was required to achieve a specific live 

weight gain an important economic consideration for producers.  

However, there was variation in the quality of evidence between studies. While many 

studies give positive reports, Alawneh et al. (2020) identified methodological concerns, 

such as small sample sizes, lack of double blinding, and potential biases, which increases 
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issues when interpreting results. Although the trend looks encouraging, findings should 

not be  applied without evaluation of the evidence.  

Variation by Probiotic Strains  

The size of the effect on ADG when using probiotics is highly variable, depending on the 

strains used. The most commonly studied strains are:  

• Lactobacillus: These have been found to stabilise gut microbiota and produce lactic 

acid, inhibiting the growth of pathogenic bacteria (Ouwehand et al., 2002). These 

cultures frequently succeed in enhancing gut health, which helps accelerate ADG in 

calves.  

• Bifidobacterium: These cultures have been associated with reduced incidence of 

diarrhoea and enhanced nutrient absorption, leading to weight gain (Uyeno et al., 

2015).  

• Saccharomyces boulardii: As yeast probiotics, these are more resistant to 

environmental and feeding stressors. They are importance in reducing gut 

inflammation and aiding digestion in neonatal calves (Wang et al., 2022).  

• Compound Probiotics: Probiotics containing more than one culture show synergistic 

effects, influencing multiple aspects of gut health simultaneously. Wang et al. (2022) 

reported that compound probiotics resulted in a 15% higher ADG improvement 

compared to single strain probiotics.  

• Novel Strains: Evidence is emerging with the use of novel probiotic strains such as 

Bacillus subtilis and Enterococcus faecium, which are resistant to feed processing and 

acidic gut environments (Puniya et al., 2018). Novel strains show promise for 

accelerating ADG and reducing health disorders in neonatal calves.  

Dosage and Effect   

Dosage is one of the main factors affecting the effect of probiotics. Optimal dosages 

ensure that sufficient viable beneficial microorganisms survive feed processing and 

passage through the acidic stomach to the gut, where they effectively colonise.  

• Optimal Dosage: Dosages greater than 9.5×10¹⁰ CFU (colony-forming units) per 

day are associated with significant improvements in ADG (Wang et al., 2022). 
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Lower doses may not always yield consistent results, while excessively high doses 

may cause unnecessary costs.  

• Timing of Administration: Probiotics show better results when given in the first 

two weeks of life which is a critical time for gut microbiota establishment (Uyeno 

et al., 2015). Early administration maximises the benefits of probiotics on gut 

health and growth performance.  

• Delivery Methods: Probiotics can be given in milk replacers, feed additives, or 

bolus formulations.   

Challenges and Limitations  

Challenges remain for the use of probiotics to enhance ADG:  

1. Variable Results: Differences in probiotic strain, dosage, diet composition, and 

environmental conditions contribute to inconsistent outcomes (Alawneh et al., 

2020).  

2. High Cost: High-quality probiotic supplements are often expensive, limiting their 

accessibility for low-margin farming operations.  

3. Contamination Risks: Poor-quality probiotics, contaminated with harmful 

microorganisms, have been linked to disease outbreaks in calves.  

4. Regulatory Hurdles: Variables in country-specific regulatory requirements 

complicate the approval and use of probiotics in animal husbandry (Uyeno et al., 

2015).  

Future Directions  

To maximise the benefits of probiotics in improving ADG, future research should focus 

on:  

• Long Term Trials: Investigate the effects of probiotics on growth and health 

beyond weaning, considering lifetime productivity.  

• Personalised Probiotics: Explore strain specific responses to develop tailored 

probiotic solutions for specific farms or regions.  
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• Economic Evaluation: Conduct cost benefit analyses to determine the economic 

feasibility of probiotic supplementation in different farming systems.  

Conclusion  

Probiotic supplementation is a promising strategy for improving ADG in neonatal calves, 

with substantial implications for gut health and feed efficiency. However, variations 

effects related to strain and  dosage need increased research intensity and cautious 

application. By addressing current challenges and using advancements in probiotic 

technology, there is significant potential to optimise both the profitability and 

sustainability of calf-rearing practices.  
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2.5   To investigate the potential of probiotics to reduce antibiotic use in a herd.  

Introduction  

Antibiotics have been used for a long time as growth promoters, disease preventatives, 

and therapeutic agents in livestock farming. Overuse of antibiotics led to the appearance 

of antibioticresistant bacteria, and this is one of the biggest global health risks today (Van 

Boeckel et al., 2017). Probiotics offer a great potential in reducing the dependence on 

antibiotics in livestock systems. The areas in which probiotics can be applied are 

numerous. They can improve gut health, enhance the immune response, and decreasing 

pathogen load in the systems of animals, all of which come under critical challenges faced 

by livestock farming.  

They further interact with the host microbiome to effect a good condition of the intestinal 

environment, which may have essential functions in good nutrition assimilation and 

health maintenance. According to Sanders et al., 2018, the addition of probiotics into 

animal feeds did much more than promote growth efficiency  as it stabilised gut 

microbiota even though a number of environmental stressors were present. In addition, 

Bunesova et al., in 2020, proved that probiotics, primarily Lactobacillus acidophilus, 

ensured the production of digestive enzymes, which optimised the process of nutritional 

breakdown and absorption. This fact opens new great opportunities for livestock farmers 

who have been searching for alternatives to antibiotics.  

Probiotics for Growth Promotion and Feed Efficiency  

Probiotics increase nutrient digestibility and efficiency of feed conversion, besides acting 

as a viable environmental alternative to antibiotic growth promoters. As explained by 

Bunesova et al. (2020), probiotics such as Lactobacillus acidophilus can enhance enzyme 

production involved in digestion, which improves digestion and nutrient absorption. 

Similarly, Várhidi et al. (2022) found the FCR of probioticsupplemented calves was 15% 

higher in comparison with controls.  

Improved feed use was also recorded by Alawneh et al. (2020) for supplemented calves.  

The main mechanisms are the following:  
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• Nutrient Absorption: According to Bunesova et al. (2020), there is enhanced 

digestibility for proteins, fats, and carbohydrates as a result of enzyme production 

caused by probiotics. The actual capability of the animals to derive energy and 

nutrients from the feed is optimised, which is especially needed in high-output 

systems.  

• FCR: Animals supplemented with probiotics achieve the same or even higher 

increases with lower feed intake, hence lowering their feeding costs significantly, as 

proved by Várhidi et al. (2022).   

• Pathogen Competition: Probiotics decrease the population of pathogenic bacteria 

colonising the gastrointestinal tract through the competition for substrate utilisation 

and attachment sites. The effect reduces the possibilities of outbreaks of pathogenic 

bacteria, which helps reducing mortalities.  

Improved feed efficiency plays an crucial role in intensive farming practices since the 

cost of production can often mean the difference between huge profits or losses. 

Probiotics offer a cost effective solution for the advancement of viable farming because 

they improve growth without overreliance on expensive feed inputs.   

Disease Prevention and Herd Health  

Probiotics prevent diseases by maintaining a healthy balance of the gut flora and 

enhancing the animal response to infection. Alawneh et al. (2020) reported that probiotics 

reduced neonatal calf diarrhoea by 20%, improving the survival chances. Further, 

Krehbiel et al. (2003) indicated that there is a reduction in the risk of gastrointestinal 

infections a condition common among the young animals due to the creation of a healthy 

microbial environment.  

Benefits of probiotics include:  

• Pathogen Inhibition: Probiotics inhibit the colonisation of the gastrointestinal tract 

by pathogenic bacteria, including Escherichia coli and Salmonella spp. (Krehbiel et 

al., 2003). The probiotic strains develop a type of competition that inhibits pathogenic 

growth, reducing the chances of infections.  

• Immune Enhancement: Probiotics increase the synthesis of immunoglobulins and 

cytokines, strengthening the host's immunity (Sanders et al., 2018). This is very 
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important during traumatic events such as weaning and transition into other 

environments.  

• Stress Reduction: Probiotic therapy reduces the impact of stressors such as 

transportation and environmental changes on gastrointestinal health (Leistikow et al., 

2022). Stress mediated gut dysbiosis is improved for better nutrient absorption and a 

good overall health status.  

The overall effect is improved herd health, reduced intervention costs, and productivity. 

The probiotics have also been shown to provide a new perspective in improving the milk 

production capabilities in lactating animals through the maintenance of metabolic 

functions, hence reducing the overall economic losses due to sickness and 

underperformance.  

It inhibits disease through balance in gut microbiota and increase in body immunity. 

According to Alawneh et al. (2020) probiotic supplementation reduced neonatal calf 

diarrhoea incidence by 20%, significantly enhancing their survivability. On the other 

hand, Krehbiel et al. (2003) pointed out that probiotics reduce the risk of gastrointestinal 

infections in young animals by establishing a healthy microbial gut. Other advantages of 

using probiotics in animal husbandry include:  

• Pathogen Inhibition: It inhibits pathogenic bacteria like Escherichia coli and 

Salmonella spp. in colonising the gastrointestinal tract of meat animals (Krehbiel et 

al., 2003).  

• Immune System Stimulation: Probiotics create a response on the host immune 

system via the induction of immunoglobulins and cytokines production, hence 

enhancing the host immunity (Sanders et al., 2018).  

• Stress Mitigation: It mitigates stress or stressors, such as transport and changes in 

environments in rumen mucosa of animals (Leistikow et al., 2022).  

All of these effects together will lead to improved herd health with reduced veterinary 

interventions cost as well as enhanced capacity of animals for giving best performance. 

Probiotics may also support animals in recovering from illness, besides adding to their 

potential value within herd management systems.  
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Reducing Antibiotic Resistance  

Overuse of antibiotics in livestock contributes to the generation and spread of AMR at an 

alarming rate. Probiotics are an alternative that replaces antibiotics in most of their key 

roles. In this respect,  

Markowiak and Śliżewska (2018) conducted a meta analysis that showed probiotics 

decrease antibiotic use by 30-40% in intensive rearing systems. These are some major 

contributions:  

• Replacing Antibiotics in Growth Promotion: Probiotics perform many 

functions of antibiotics, including maintaining gut health and preventing infection 

(Markowiak & Śliżewska, 2018).  

• Development of Resistance Lowered: Reduced application of antibiotics 

decreases the selective pressure driving AMR (Van Boeckel et al., 2017).  

• Ecological Benefits: Probiotics reduce the amount of antibiotic residues excreted 

into the environment, hence lessening ecological burden (Sanders et al., 2018).  

Farm management with the integration of probiotics is an important step in the fight 

against AMR. Since probiotics target the origin of AMR, they therefore contribute to 

global sustainability.  

Prevention of Intestinal Diseases in Calves  

Neonatal diarrhoea is a major cause of mortality and growth retardation in calves. 

Probiotics help reduce the risk of intestinal diseases by stabilising the gut microbiota and 

enhancing immunity. Alawneh et al. (2020) showed that there was a 25% decrease in the 

incidence of diarrhoea in probiotic-supplemented calves. Mechanisms include:  

• Gut Microbiota Stabilisation: Probiotics promote beneficial bacteria, thereby 

suppressing pathogens responsible for enteric diseases (Krehbiel et al., 2003).  

• Immune System Support: Probiotics increase gut-associated lymphoid tissue 

(GALT), thereby increasing immune response (Sanders et al., 2018).  

• Mortality Reduction: Probiotic supplementation increases survival rates, with 

long-term growth and productivity benefits (Várhidi et al., 2022).  
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The management of calf health is essential to guarantee the future productivity of dairy 

herds. This is because, through the prevention of early life diseases, probiotics put a strong 

foundation in place for animal growth and the profitability of farms.  

Integrating Probiotics into Herd Management  

To ensure the benefits of probiotics are maximised, proper implementation strategies must 

be employed. Recommendations include:  

• Strain Selection: Selection of strains such as Lactobacillus acidophilus and  

Bifidobacterium bifidum for specific health outcomes (Markowiak & Śliżewska, 

2018).  

• Appropriate Dosing: Adherence to established dosage guidelines to ensure 

consistent efficacy (Krehbiel et al., 2003).  

• Environmental Considerations: Tailoring probiotic use to factors such as 

housing, diet, and stress levels (Leistikow et al., 2022).  

Monitoring and data collection are critical to optimise probiotic use and achieve desired 

results.  Further, on-farm trials can help farmers to finely tune their practices to maximise 

returns.  

Future Research and Implications  

While existing studies point out the benefits of using probiotics, further research is 

required to:  

• Quantify long term impacts on herd health and productivity.  

• Explore probiotic interactions with host microbiota.  

• Assess economic viability for wide-scale adoption.  

• Develop region specific guidelines for probiotic use in diverse farming systems  

(Markowiak & Śliżewska, 2018).  

Collaboration among researchers, industry stakeholders, and policymakers is essential for 

moving forward with probiotic technology in livestock management.  
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Conclusion  

Probiotics present a sustainable solution for the reduction of antibiotic use in livestock 

systems by enhancing growth efficiency, improving health, and reducing the risk of 

diseases. With the potential to address some of the sector's greatest challenges, including 

AMR, and meet consumer demand for antibiotic-free products, probiotics could transform 

the face of livestock farming. Ongoing research and implementation efforts will solidify 

their role as a sustainable alternative  
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 Chapter 3: Research Methodology 

3.1 Introduction 

This chapter outlines the methodology used to investigate the effects of probiotic 

supplementation on the health, growth, and disease resistance of neonatal calves within 

an Irish dairy system. The neonatal period, defined as the first four weeks of life, 

represents a critical window for calf development. During this time, calves are highly 

susceptible to digestive issues such as diarrhoea, which is a leading cause mortality in 

early life. The aim of this research was to assess whether probiotics could serve as a 

sustainable, preventative strategy for improving calf health outcomes and reducing 

reliance on antibiotics. 

The decision to investigate probiotic use in neonatal calves stems from the increasing 

pressure on Irish dairy farms to reduce antibiotic usage, improve early life health, and cut 

calf mortality rates. Neonatal diarrhoea remains one of the most common and costly 

health challenges on farms, contributing significantly to poor early growth and increased 

veterinary costs. In line with wider EU efforts to limit antimicrobial resistance (AMR), 

there is a growing interest in non-antibiotic alternatives that support gut health and 

immunity. Probiotics, while widely used in other sectors, are still underutilised in calf 

rearing in Ireland. This project aimed to explore their practical application in a real world 

settings to assess whether they offer a sustainable solution to these challenges. 

A mixed methods approach was selected to gather both quantitative data through a 

controlled on farm trial and qualitative data through expert interviews. The trial compared 

calves receiving a daily probiotic dose with those on a standard diet. Key health 

indicators, including faecal consistency, average daily gain (ADG), and antibiotic usage, 

were recorded over a 28 day period. Two interviews were conducted with industry 

experts, one veterinary based and the other nutrition focused. They were conducted to 

gain practical, science based insights on how probiotics function, how they are best 

applied, and what barriers exist to their wider use. 

The design of this methodology was chosen to reflect real world farming conditions in 

Ireland. All calves were raised under normal management conditions on a working dairy 

farm, with minimal disruption to routine practices. This allowed for a practical, farmer-
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focused investigation into the benefits and limitations of probiotic use in early calf 

rearing.  

By combining controlled data collection with expert insight, this study aims to provide a 

well rounded, evidence based contribution to ongoing discussions around calf health, 

sustainable farming, and the future role of probiotics in Irish agriculture. 

3.2  Research Design 

The research was designed as a controlled, on-farm trial supported by qualitative expert 

input. The main goal was to evaluate if daily supplementation with a live probiotic 

product could improve the health and growth performance of neonatal calves. This 

approach allowed for the comparison of outcomes between a probiotic treated group and 

a control group under real working farm conditions, ensuring that findings would be 

relevant and practical for Irish dairy farmers. 

The trial followed a comparative design, involving twenty neonatal calves split evenly 

into two groups: 

• Treatment Group : Received a 30ml daily dose of a commercially available probiotic 

product (Precision Microbes) mixed into their milk replacer. 

• Control Group : Received standard milk replacer with no probiotic supplementation. 

All calves were managed identically in terms of feeding routine, housing, bedding, and 

environmental hygiene. This consistency was maintained to minimise variables outside 

of probiotic use that could influence results. 

The study was conducted on a family run dairy farm operating a spring calving, grass 

based system typical of the Irish dairy sector. Calves included in the trial were born within 

a two week period to reduce variation in age related disease risks. Each calf was included 

in the trial immediately after successful colostrum feeding and continued for a 28 day 

observation period. Weekly and daily measurements were collected to monitor a range of 

health indicators. These included faecal consistency, feed intake, overall appearance and 

behaviour, and any use of veterinary interventions, particularly antibiotics. Bodyweight 
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was tracked weekly to assess growth performance and calculate Average Daily Gain 

(ADG). 

Two in depth expert interviews were conducted to strengthen the trial. These interviews 

provided information on probiotic mechanisms, usage, and barriers to adoption at farm 

level. This research design allowed for both measurable data collection and professional 

opinions, ensuring that the findings could be transformed into real world 

recommendations for Irish dairy calf management. It also offered flexibility in the 

absence of microbiota testing due to laboratory restrictions, shifting the focus towards 

visible, on farm indicators of gut health and disease resistance. 

3.3  Sampling and Randomisation 

Calves were selected from a two week calving window to minimise variation due to 

weather or age. Calves were divided into their groups by assigning every second calve 

that was born into the opposing group. All calves were crossbred (Holstein-Friesian x 

Jersey), representing the typical herd structure in Ireland. Calves were assigned 

immediately after colostrum feeding and prior to receiving any milk replacer. 

3.4 Data Collection 

Data collection for this study was focused on tracking key indicators of calf health and 

performance over a 28 day period. The data was gathered daily or weekly depending on 

the metric, and consistent procedures were followed to ensure accuracy and fairness 

across both the treatment and control groups. All data was first recorded in a structured 

notebook and later transferred to Excel for organisation and analysis. 

One of the main areas of observation was faecal consistency, as it is a reliable, non 

invasive indicator of gut health. Faeces were visually assessed each day and scored once 

a week using a five point system. A score of 1 indicated firm and well formed faeces, 

while a score of 5 indicated watery faeces with visible signs of scour. This scoring method 

helped identify any digestive upset linked to diet or disease. By recording scores at the 

same time each week, using the same observer, the trial minimised any inconsistencies in 

recording.  
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Calves were weighed on Day 0, then weekly on Days 7, 14, 21, and 28 using a digital 

scale. These weight measurements were used to calculate Average Daily Gain (ADG), 

which is a key indicator of growth performance. The ADG was calculated by subtracting 

the starting weight from the final weight and dividing it by 28 days. This provided a 

consistent and measurable figure to assess whether probiotic supplementation had a 

noticeable impact on early growth. 

Feed intake was also monitored. All calves were fed a set volume of milk replacer each 

day. For the treatment group, 15 ml per calf of the Precision Microbes probiotic solution 

was added to the milk every feed. From Day 10 onward, calves had access to starter feed. 

While exact quantities were not weighed, observations were made on the level of feed 

intake ranging from full consumption to refusal. These patterns were used to track 

appetite and feeding behaviour as the calves developed. 

Another important focus was antibiotic usage. Any medical interventions during the trial 

was logged in detail, including the name of the antibiotic used, the duration of treatment, 

and the reason for administration (e.g. scour, respiratory illness). This helped assess 

whether the probiotic treated calves showed more resilience to illness and required fewer 

treatments compared to the control group. 

Originally, microbiota testing was intended to be included by sending faecal samples to a 

laboratory to identify beneficial strains like Lactobacillus reuteri. However, due to 

capacity issues and backlogs at the testing facility, this was not possible. As a result, the 

study focused solely on observable indicators of gut health and growth. Despite this, the 

role of L. reuteri and other probiotic strains in improving neonatal gut health is well 

supported by current literature. 

3.5 In Depth Interviews 

To support the experimental findings and provide practical context, two expert interviews 

were conducted as part of this research. These interviews were included to deepen the 

study’s understanding of how probiotics function in calves from a veterinary and 

nutritional perspective, and to ensure the research was grounded in both scientific 

evidence and real-world experience within Irish dairy systems. 
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The first interview was conducted with Tommy Heffernan, a well respected veterinary 

consultant and animal health advocate. Tommy has extensive experience working with 

both conventional and precision probiotic systems on Irish farms. His insights focused on 

the immunological and microbial development of the calf’s digestive system, as well as 

the practical use of live microbial products in young stock. He highlighted the critical role 

of butyrate and other postbiotics in gut repair and stabilisation, especially in calves 

recovering from scours. He also discussed dosing strategies, optimal timing of 

supplementation, and how probiotics can reduce inflammation and improve immune 

efficiency, particularly during the high risk neonatal period. Tommy’s contribution helped 

to validate the trial’s approach to measuring faecal consistency and ADG as primary 

indicators of probiotic effectiveness  

The second interview was with Emer Reilly, an experienced ruminant nutritionist 

specialising in calf health and performance. Her expertise contributed a nutritional 

perspective to the study, specifically in relation to how probiotics aid in digestion, nutrient 

absorption, and feed conversion. She explained how enzymes like amylase and protease, 

produced by probiotic bacteria, can improve early digestion and reduce digestive upsets 

during the transition from whole milk to milk replacer. She also recommended specific 

strains such as Lactobacillus reuteri and Bifidobacterium bifidum, and spoke about how 

these strains work by improving gut pH, producing short chain fatty acids, and supporting 

mucosal immunity. Her emphasis on early administration of probiotics and the 

importance of consistency in milk replacer quality and feeding practices helped reinforce 

the nutritional design of the on farm trial. 

Both interviews were conducted remotely via video call in February 2025 and lasted 

approximately 20–30 minutes each. Interviews were recorded with the participants' 

permission and later transcribed in full for research purposes only. Emer Reilly provided 

consent for the interview to be recorded strictly for the purpose of transcription, with a 

clear request that the video not be shared or distributed publicly. A thematic analysis 

approach was used to identify common themes across both interviews, including gut 

development, immune modulation, probiotic strain selection, dosage timing, and practical 

barriers to adoption. The insights were used to support findings in both the Discussion 

and Conclusion chapters, providing additional justification for the trial design and helping 

interpret the outcomes in a broader industry context. 
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By integrating expert interviews alongside the experimental data, the research achieved a 

more balanced view that combined measurable on farm results with professional 

experience and knowledge. This dual approach also helped address limitations caused by 

the small sample size and the absence of microbiota testing, offering a more complete 

understanding of how probiotics may benefit calf health within Irish dairy systems. 

3.6 Data Analysis 

A combination of quantitative and qualitative data analysis methods was used to evaluate 

the impact of probiotic supplementation on neonatal calf health and performance. This 

dual approach allowed the study to capture both numerical trends from the on farm trial 

and deeper context and explanation from expert interviews. The goal of the analysis was 

to identify measurable differences between the treatment and control groups, while also 

drawing on professional experience to interpret those differences within the broader 

context of calf rearing in Ireland. 

3.6.1 Quantitative Analysis 

Quantitative data were recorded manually throughout the trial and later entered into 

Microsoft Excel for organisation and analysis. While more complex statistical software 

exists, Excel is considered appropriate for small scale agricultural trials where sample 

size is limited, and the focus is on trends rather than formal hypothesis testing (Gheorghe 

et al., 2021). This included calf weights, faecal scores, and any health or treatment events 

(e.g. antibiotic usage). Average Daily Gain (ADG) was calculated using a simple formula: 

 

This allowed for direct comparison of growth performance between the two groups. 

Weight data was visualised using line graphs to show growth trends over time. Faecal 

score data was summarised as weekly averages for each group and plotted in a bar chart 

to highlight differences in gut stability. Health related data, such as the number of calves 

treated with antibiotics and the duration of treatment, was compared between the groups 

and presented in summary tables. These comparisons helped determine whether 

probiotics had a measurable impact on disease occurrence and medical intervention rates. 
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3.6.2 Qualitative Analysis 

Qualitative data was taken from two interviews with experts in calf health and nutrition. 

Thematic analysis was chosen as it offers a flexible and accessible approach to analysing 

qualitative data in applied settings (Braun & Clarke, 2006; Nowell et al., 2017). This 

method allows the researcher to identify, organise, and describe themes within a data set, 

making it suitable for structured interviews such as those carried out in this study.  These 

interviews were transcribed in full and then analysed manually using a thematic analysis 

approach. Key statements were reviewed and coded under common themes that emerged 

across both interviews. These themes included: 

• Gut microbiota development 

• Immune modulation 

• Scour prevention 

• Probiotic strain selection 

• Feeding management 

• Practical barriers to probiotic use 

 

Thematic analysis was chosen because it is a flexible, yet structured way of interpreting 

complex qualitative data. It allowed for important patterns and expert opinions to be 

identified and connected back to the findings from the calf trial. This approach helped 

give weight to observed outcomes, while also identifying factors that may not be captured 

through numerical data alone, such as stress behaviour or long term resilience. 

The insights gained from the interview analysis were particularly valuable in interpreting 

the growth and health trends seen in the trial. For example, the importance of early 

probiotic administration discussed by both Tommy Heffernan and Emer Reilly helped 

explain why differences in faecal consistency began to emerge within the first week of 

the trial. 

3.7 Integration of Findings 

The final stage of the analysis involved integrating both data sets. Quantitative findings 

from the trial are presented clearly in the results chapter using tables and graphs, while 

qualitative insights are brought into the Discussion chapter to provide explanation and 

real world relevance. Where applicable, quotes from the expert interviews are used to 
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support or challenge observed trends. This combined approach gave the research depth 

and balance, allowing it to move beyond surface level measurements and offer practical 

conclusions for calf rearing practices in Ireland. 

3.8 Ethical Considerations 

This study was conducted with full regard for animal welfare and ethical standards. No 

invasive procedures were used at any stage of the trial. All calves involved were raised 

under standard best practice dairy management conditions, with a strong emphasis on 

ensuring animal comfort, health, and safety. 

Ethical considerations were prioritised throughout the study through the following 

measures: 

• Immediate veterinary intervention was sought for any calf showing signs of illness 

or distress, regardless of group allocation. 

• Proper handling protocols were followed at all times to minimise stress and ensure 

calf wellbeing, especially during weighing and daily health checks. 

• Full transparency and consent were maintained with the farm owner and all involved 

staff. The farmer was informed of the project design, procedures, and the purpose of all 

data collection from the outset. 

 

At no point were calves withheld from medical care or essential treatment in order to 

preserve the consistency of the trial. This decision was made to ensure that animal health 

was never compromised in the name of data integrity. If a calf required antibiotics or 

veterinary treatment, they received it without delay. All procedures followed the 

guidelines laid out by Teagasc and the Department of Agriculture, Food and the Marine 

(DAFM) regarding animal welfare in on farm research trials. This ensured that the study 

was conducted ethically, responsibly, and in a way that reflects best practice within Irish 

agricultural research. 
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3.9 Limitations 

As with any small scale research study, this project had a number of limitations that should 

be acknowledged. While care was taken to maintain a consistent and fair experimental 

design, several factors may have influenced the reliability and generalisability of the 

findings. 

Firstly, sample size was a limiting factor. With only 20 calves (10 per group), the study 

lacks the statistical power of a larger trial. Although trends were observable in key 

indicators such as faecal consistency and weight gain, these results cannot be confidently 

applied to a national or international level without further validation on a larger scale. A 

greater sample size would also allow for more robust statistical testing and a clearer 

distinction between treatment effects and natural variation. 

Secondly, the duration of the trial was limited to four weeks. While this period does cover 

the critical neonatal window where calves are most vulnerable to disease and gut 

imbalance, it does not account for the longer term effects of probiotic use. For example, 

potential benefits relating to rumen development or  post weaning growth could not be 

assessed. Extending the trial to include the pre weaning or full weaning period would 

allow future research to build a more complete picture of probiotic influence over time. 

A third limitation was the absence of faecal microbiota testing. Originally, the project 

included a plan to analyse faecal samples to confirm the presence of beneficial bacteria, 

such as Lactobacillus reuteri. However, due to lab capacity issues and a backlog in the 

selected testing facility, this element had to be withdrawn. As a result, conclusions about 

gut microbiome changes are based solely on observable indicators like faecal consistency 

and overall health. While still useful, these metrics are less precise than molecular 

analysis and limit the study’s microbiological depth. 

The trial also tested only one specific probiotic formulation (Precision Microbes), which 

may limit the applicability of results to other probiotic products. Different strains, 

dosages, and delivery methods may have varying effects. Therefore, caution should be 

used when interpreting these findings in relation to other probiotic brands or 

compositions. 
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Lastly, environmental variation cannot be entirely ruled out. Although housing, hygiene, 

and feeding routines were kept consistent, factors such as individual calf immunity, 

weather conditions, or unrecorded stress events could have had minor influences on trial 

outcomes. 

Despite these limitations, the study still provides valuable insight into the practical use of 

probiotics on Irish dairy farms and serves as a strong foundation for further research in 

the area. 

3.10 Justification of Methodology 

The methodology used in this study was carefully selected to provide a well rounded, 

practical, and scientifically grounded evaluation of probiotic use in neonatal calves. The 

decision to combine a small scale on farm trial with expert interviews was based on the 

need to generate both measurable data and informed context. This mixed methods 

approach strengthened the study by allowing it to capture not only what effects probiotics 

have on calf health, but also why those effects may have occurred and how they fit within 

the broader framework of animal management and nutrition. 

The on farm trial allowed for the collection of real world, applicable data under standard 

Irish dairy conditions. By conducting the experiment on a family run spring calving dairy 

farm, the trial remained directly relevant to how calves are reared in practice in Ireland. 

This was important, as much of the existing research on probiotics is either lab based or 

based in large scale feedlot systems abroad, which do not reflect the pasture based systems 

used here. The trial focused on observable, practical indicators of health faecal 

consistency, weight gain, and antibiotic use that are meaningful to both farmers and 

veterinary professionals. 

Using a control group alongside the treatment group made it possible to assess the true 

impact of probiotic supplementation, while maintaining consistency in housing, feeding, 

and hygiene eliminated many variables. Although the trial was small, it was tightly 

controlled, with calves randomly assigned at birth and monitored daily, which ensured a 

reliable comparison over the 28 day neonatal period. The inclusion of two expert 

interviews added significant value to the research. By interviewing Tommy Heffernan 

(veterinary consultant) and Emer Reilly (animal nutritionist), the study benefited from 
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high level industry insights that reinforced and explained the trial findings. Their input 

also helped shape the project’s research objectives, particularly in areas like immune 

modulation, dosing strategies, and strain selection. The combination of trial data and 

professional insights ensured that the findings were not just statistically meaningful but 

also grounded in current best practice. 

Finally, this methodological structure reflected the real limitations and opportunities faced 

by Irish farmers. By designing the study in a way that could be replicated on any typical 

dairy farm, the project remains accessible and relevant to the industry. The choice of 

commercially available probiotics, practical feeding methods, and health indicators that 

require no laboratory equipment made the methodology realistic, efficient, and directly 

applicable to the target audience of this research. 

In summary, the chosen methodology offered a balanced, ethical, and practical way of 

addressing the study’s objectives. It allowed the research to provide both measurable 

outcomes and practical conclusions that could inform future calf management strategies 

on Irish dairy farms. 

3.11 Summary 

This chapter outlined the methodology used to examine the effects of probiotic 

supplementation on neonatal calf health and performance in an Irish dairy setting. A 

mixed methods approach was used, combining a 28-day controlled on-farm trial with two 

expert interviews. This design allowed for the collection of both measurable health data 

and professional insight into probiotic function and practical use. 

Twenty calves were randomly assigned to either a treatment group, which received a daily 

probiotic dose, or a control group on standard milk replacer. Key indicators such as faecal 

consistency, weight gain, feed intake, and antibiotic usage were monitored throughout the 

trial. All calves were managed under identical conditions to ensure consistency. 

Expert interviews with Tommy Heffernan and Emer Reilly provided valuable content,  

offering veterinary and nutritional perspectives on how probiotics support gut health, 

immunity, and calf resilience. Quantitative data was analysed in Excel using basic 

statistical tools, while qualitative interview transcripts were reviewed using thematic 

analysis 
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While the study faced limitations such as a small sample size, short duration, and the lack 

of microbiota testing it remained relevant to real world farming practices. Ethical 

standards were fully upheld, and the methodology ensured the findings were both 

practical and scientifically informed. This chapter provided a clear structure for 

evaluating probiotics in a way that is directly applicable to Irish calf rearing systems. 
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Chapter 4: Findings 

4.1 Introduction 

This chapter outlines the main findings from the 28 day calf trial and expert interviews 

carried out as part of this study. The purpose is to present the results in a clear and 

structured way, focusing on how probiotic supplementation affected calf health, growth, 

and the need for veterinary treatment in the first four weeks of life. 

The data from the trial are shown first, using tables and graphs to highlight differences 

between the probiotic group and the control group. Key indicators include faecal 

consistency, average daily gain (ADG), diarrhoea severity, and antibiotic use. These 

results are supported by descriptive statistics to show trends across the trial period. 

This is followed by findings from the expert interviews, which were analysed for common 

themes around gut health, immune function, digestion, and practical use of probiotics. 

Quotes are included to reflect expert opinions. 

4.2 Quantitative Trial Results 

The on farm trial involved 20 neonatal calves split evenly into two groups: a probiotic 

treated group and a control group. Over the 28 day trial, quantitative data were gathered 

weekly and daily to monitor growth, digestive health, and disease occurrence. The 

following section presents the core trial outcomes using descriptive statistics and visual 

data representation. All measurements were recorded under consistent housing, feeding, 

and handling conditions. 
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4.2.1 Average Daily Gain (ADG) 

Calves were weighed on Day 0 and weekly for four weeks. The average daily gain (ADG) 

was calculated for each calf and averaged across both groups. The probiotic group 

achieved an ADG of 0.692 kg/day, while the control group achieved 0.646 kg/day, 

resulting in a 6.65% improvement in weight gain for the probiotic group. 

 

Figure 1: Average Daily Gain by Group (kg/day) 

 

This difference was observed consistently throughout the trial, with probiotic calves 

showing slightly higher weight gains each week. 
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4.2.2 Faecal Consistency Scores 

Faecal consistency was scored weekly on a five-point scale, where 1 indicated firm faeces 

and 5 indicated watery scours. The probiotic group consistently maintained lower average 

scores across all four weeks. Weekly average faecal scores for the probiotic group ranged 

from 1.7 to 2.1, while the control group ranged from 2.7 to 3.4. 

Figure 2 :Weekly Average Faecal Scores (1 = firm, 5 = watery) 

 

 

This result reflects firmer faeces in the probiotic group and a reduced occurrence of 

digestive upset over the trial period. 
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4.2.3 Diarrhoea Incidence and Severity 

Diarrhoea cases were recorded and classified by severity (mild, moderate, or severe). In 

total, 3 calves in the probiotic group presented with mild diarrhoea. However, 6 calves in 

the control group showed signs of diarrhoea, with 2 severe, 3 moderate, and 1 mild case 

recorded. 

Figure 3: Diarrhoea Severity by Group 

 

 

This data shows both a lower frequency and reduced severity of diarrhoea in the probiotic 

group. 
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4.2.4 Antibiotic Use 

Antibiotic use was recorded in both groups during the trial. One calf in the probiotic group 

required antibiotics (for a swollen naval), whereas five calves in the control group 

required antibiotic treatment due to diarrhoea related illness. 

Figure 4: Antibiotic Treatment Requirement (Number of Calves) 

 

This equates to a reduction of 80% in antibiotic-treated cases in the probiotic group, 

indicating improved resilience and reduced health intervention needs. 
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4.2.5 Feed Intake and Appetite 

While exact intake was not weighed, daily observational scoring indicated that probiotic 

calves displayed greater appetite and interest in starter feed from Day 10 onwards. Calves 

in the control group were slower to engage with solid feed and showed more variation in 

feeding behaviour. These trends show the visual health advantages observed in the 

probiotic group but are included here only as supplementary observations. 

4.3 Qualitative Interview Outcomes 

As part of this study, two expert interviews were conducted with well known professionals 

in the Irish agricultural sector: Tommy Heffernan, a veterinary consultant specialising in 

calf health and welfare, and Emer Reilly, a ruminant nutritionist with expertise in early 

life feeding and microbial development. Their insights were analysed thematically to 

identify common patterns relating to the use of probiotics in neonatal calf management. 

Their contributions are presented here under five key themes. 

4.3.1 Gut Health and Immune Support 

Both experts strongly emphasised the importance of stabilising gut health in the early 

weeks of life. Tommy Heffernan noted that supporting the gut environment from birth 

helps lay the foundation for better immune performance, digestive stability, and resilience 

to stress. 

“If you stabilise the gut in the first two weeks, you’re setting the calf up for better immune 

response and feed conversion long-term.” – Tommy Heffernan 

Emer Reilly also highlighted the value of early microbial colonisation after colostrum 

feeding, particularly as calves are extremely vulnerable during the first 7–10 days of life. 

“The real benefit comes in that early microbial balance  especially post-colostrum when 

calves are vulnerable.” – Emer Reilly 
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4.3.2 Enzymatic Digestion and Nutrient Absorption 

Emer Reilly explained that one of the key nutritional benefits of probiotics is the 

production of enzymes such as amylase and protease. These enzymes help calves break 

down feed more efficiently and reduce digestive stress, especially during the transition 

from whole milk to milk replacer. 

“You’re getting better use of milk solids when probiotics like Lactobacillus are in there 

producing amylase and protease.” – Emer Reilly 

This improved feed conversion is linked to higher average daily gain (ADG), which was 

also reflected in the outcomes of the on-farm trial. 

4.3.3 Reduced Need for Antibiotics 

Tommy Heffernan discussed the role of probiotics in reducing the need for antibiotic 

treatment on farms, particularly in cases of digestive upset such as calf scours. He pointed 

out that healthier gut flora and improved microbial balance can reduce inflammation and 

the severity of illness. 

“I've seen real world cases where scours are dramatically reduced, and antibiotics 

become the exception, not the rule.” – Tommy Heffernan 

This perspective corresponds directly with the trial data, where antibiotic use in the 

probiotic group was 80% lower than in the control group. 

4.3.4 Barriers to Adoption on Irish Farms 

Despite their known benefits, both experts acknowledged that probiotics are still 

underused on Irish farms. Tommy Heffernan mentioned that a lack of peer reviewed 

research, particularly Irish based, has created hesitation among farmers. Emer Reilly 

added that some farmers remain cautious because the benefits are not always visible 

straight away. 

“There’s still a knowledge gap   some farmers don’t trust what they can’t see, even when 

results are there.” – Emer Reilly 
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“The science is there, but we need more on-farm demonstrations to make it real for the 

average farmer.” – Tommy Heffernan 

4.3.5 Summary of Interview Themes 

Both Tommy Heffernan and Emer Reilly supported the use of probiotics in calf 

management, particularly when introduced early and used consistently. Their views 

reinforced many of the findings from the trial, especially in relation to gut health, feed 

conversion, and reduced antibiotic usage. However, they also noted that farmer 

awareness, trust in the science, and consistent application remain key challenges to wider 

adoption. 

4.4 Summary of Findings 

The results of this study show clear differences between the probiotic and control groups 

across all measured health indicators during the 28 day neonatal period. Calves that 

received daily probiotic supplementation showed higher average daily gain (ADG), lower 

faecal consistency scores, fewer cases of diarrhoea, and reduced reliance on antibiotic 

treatment compared to the control group. 

Specifically, the probiotic group achieved an ADG of 0.692 kg/day compared to 

0.646 kg/day in the control group. Faecal scores were consistently firmer in the probiotic 

group, and no severe or moderate diarrhoea cases were recorded, in contrast to multiple 

cases in the control group. Only one probiotic calf required antibiotic treatment that was 

not related to the gut microbiome, while five control calves required intervention. 

Observational notes also indicated a stronger appetite and earlier engagement with starter 

feed in the probiotic group. 

The expert interviews supported these findings. Both interviewees agreed that probiotics 

play an important role in stabilising gut health, improving digestion, and reducing the 

need for antibiotics in young calves. They also acknowledged that consistent application 

and farmer awareness are crucial to achieving these benefits in real world settings. 
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Together, the quantitative trial results and qualitative interview responses provide a strong 

foundation for evaluating the impact of probiotics on calf health under Irish dairy farm 

conditions. These findings will be explored further in the next chapter. 
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Chapter 5 Discussion 

5.1 Introduction 

This chapter provides an in depth discussion of the results presented in Chapter 4, with 

reference to the study’s original objectives and the existing literature outlined in the 

Semester 1 literature review. The purpose of this chapter is to interpret the data collected 

during the 28 day on farm trial and the two expert interviews, and to explore the relevance 

and implications of the findings within the broader context of calf health, probiotic 

supplementation, and modern Irish dairy farming. 

The discussion is structured around the key themes that emerged from the research - faecal 

consistency and gut stability, diarrhoea reduction, growth performance, antibiotic usage, 

and practical on farm application. Each theme is considered in relation to both the trial 

results and expert insights, while also comparing these findings with established research. 

This approach ensures that both the quantitative and qualitative data collected are 

analysed critically and in context. 

This chapter also reflects on the impact of the research design, including the benefits and 

limitations of the mixed methods approach used. Consideration is given to how the 

sample size, trial duration, and absence of microbiota testing may have influenced the 

interpretation of results.  

5.2 Gut Health and Faecal Consistency 

One of the most consistent and noticeable outcomes of this study was the improvement 

in faecal consistency observed in calves supplemented with probiotics. Across the four 

weeks of the trial, the probiotic group maintained significantly lower faecal scores than 

the control group. By the end of the 28 day trial, the probiotic group’s average faecal 

score had dropped to 1.4 (indicating firm faeces), compared to 3.4 in the control group. 

No moderate or severe scour cases were recorded in the probiotic group, while the control 

group experienced both. 

These findings support the role of probiotics in stabilising gut flora and enhancing 

gastrointestinal health during the neonatal period, a theme consistently highlighted in 

existing literature. According to Malmuthuge et al. (2015), early colonisation of 
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beneficial bacteria can improve gut lining integrity and reduce inflammation caused by 

pathogenic bacteria. This was shown in the trial by the consistently better faecal scores 

seen in the probiotic group from as early as Week 1. 

Schwaiger et al. (2023) also linked the presence of Lactobacillus reuteri to improvements 

in intestinal health, noting that calves with a stable microbial population were less likely 

to suffer from scours. This aligns with the findings from both Tommy Heffernan and Emer 

Reilly, who stressed the importance of gut stability during the first two weeks of life. 

Tommy Heffernan stated that early microbial support lays the foundation for immune 

function, while Emer Reilly highlighted the benefits of microbial balance post colostrum. 

Fan et al. (2023) described how probiotic strains promote the production of short chain 

fatty acids, such as butyrate, which contribute to gut wall integrity and reduce the 

likelihood of diarrhoea. These mechanisms were likely at play during this trial, 

contributing to the lower faecal scores and the absence of digestive related illness in the 

probiotic group. 

Overall, the observed improvements in faecal consistency and gut stability in the probiotic 

group support the theory that early life supplementation with well selected probiotic 

strains can play a protective role in calf health. These results are in line with both 

academic findings and the practical experience of industry professionals interviewed in 

this study. 

5.3 Diarrhoea Reduction 

A key finding from this study was the significant reduction in both the frequency and 

severity of diarrhoea in calves that received probiotic supplementation. Only three calves 

in the probiotic group showed signs of scours, and all cases were mild. In contrast, six 

calves in the control group experienced diarrhoea, including two severe and three 

moderate cases. This aligns strongly with previous research suggesting that probiotics can 

lower the incidence of neonatal calf diarrhoea (NCD) by improving microbial stability 

and reducing the presence of pathogenic bacteria in the gut. 

According to Schwaiger et al. (2022), calves with higher colonisation of Lactobacillus 

reuteri were less likely to experience scours due to the competitive exclusion of harmful 
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bacteria and improved mucosal protection. This theory is supported by Fan et al. (2023), 

who outlined the role of probiotics in producing antimicrobial peptides and short chain 

fatty acids (SCFAs) that strengthen the intestinal barrier and prevent pathogen attachment. 

Signorini et al. (2012) also found that probiotic fed calves were 30% less likely to develop 

diarrhoea during the pre weaning period. In this study, the control group’s diarrhoea rate 

was double that of the probiotic group (60% vs 30%), which mirrors the pattern observed 

by Signorini and supports the claim that probiotics have a measurable effect on digestive 

health. 

Both expert interviewees supported the use of probiotics as a preventative strategy for 

digestive disorders. Tommy Heffernan discussed how probiotics, when used consistently, 

can help make antibiotic treatments far less common in calf management. Emer Reilly 

also emphasised that probiotic use in the early weeks helps reduce digestive stress, 

especially when calves are transitioning to milk replacer. 

Taken together, the quantitative data and qualitative feedback both indicate that probiotics 

can reduce the occurrence and severity of diarrhoea when used consistently from birth. 

This not only improves calf welfare but also has the potential to reduce treatment costs 

and labour inputs on farm. 

5.4 Growth Performance (ADG) 

The trial showed a consistent improvement in average daily gain (ADG) in calves 

supplemented with probiotics compared to the control group. The probiotic group 

recorded an ADG of 0.692 kg/day, while the control group averaged 0.646 kg/day, 

resulting in a 6.65% increase in growth rate. While this difference was moderate over the 

short trial period, it still supports existing research that links probiotic use to improved 

feed efficiency and early growth in calves. 

This outcome is in line with the findings of Signorini et al. (2012), who reported a positive 

effect on ADG when probiotics were administered during the pre weaning stage. 

Similarly, Azevedo et al. (2021) showed that calves receiving Lactobacillus based 

probiotics had higher final body weights and improved feed conversion ratios compared 

to unsupplemented animals. 
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The mechanisms behind this benefit are well documented. According to Chaucheyras-

Durand et al. (2012), probiotics enhance digestion by promoting enzyme production and 

stabilising rumen and intestinal pH, which supports more efficient nutrient absorption. 

These mechanisms were also discussed by Emer Reilly, who stated that strains like 

Bifidobacterium bifidum and Lactobacillus plantarum produce amylase and protease, 

aiding early digestion and reducing the metabolic cost of dealing with scours or poor 

nutrient absorption. 

The greater appetite and earlier interest in solid feed observed in the probiotic group also 

support these results. While starter feed intake was not precisely recorded, it was noted 

that probiotic calves displayed stronger feeding behaviour from Day 10 onwards. This 

may be linked to improved gut function and energy utilisation as seen in the literature 

(Cangiano et al., 2020; Uyeno et al., 2015). 

It is also worth noting that the short 28 day duration may have limited the extent of the 

growth benefits seen. Longer trials such as those conducted by Frizzo et al. (2011) have 

shown that growth differences between treated and untreated groups tend to widen over 

time, particularly into the weaning and post-weaning periods. 

5.5 Antibiotic Use Reduction 

One of the most significant outcomes from this study was the reduction in antibiotic usage 

among calves that received probiotic supplementation. During the 28 day trial, only one 

calf in the probiotic group required antibiotic treatment compared to five calves in the 

control group. This represents an 80% decrease in treatment cases, suggesting that 

probiotics played a protective role in reducing the severity of illness and the need for 

medical intervention. 

This finding is directly supported by Alawneh et al. (2020), who found that probiotics 

improved calf health outcomes and reduced antibiotic use when included consistently in 

early life feeding. Similarly, Sanders et al. (2018) argues that when microbial balance in 

the gut is supported, calves are less likely to experience systemic infections that require 

antimicrobial treatment. 

The reduction observed in this trial is likely due to the stabilisation of the gut microbiota 

and the suppression of pathogenic bacteria, which are common causes of neonatal 
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diarrhoea and associated illnesses. As described by Fan et al. (2023), probiotics create an 

environment in the gut that is hostile to pathogens by lowering pH, producing 

antimicrobial compounds, and strengthening the intestinal barrier. 

Tommy Heffernan directly supported this concept in his interview, saying probiotics, 

when used consistently, can help make antibiotic treatments far less common in calf 

management. Emer Reilly also reinforced the link between gut health and reduced need 

for treatment, highlighting that digestive instability in young calves often leads to rapid 

health decline and poorer growth outcomes. 

The findings from this trial support the idea that probiotics can be used as a preventative 

health tool, not only improving calf welfare but also supporting the dairy industry’s wider 

efforts to reduce antibiotic use in line with EU antimicrobial resistance (AMR) guidelines. 

According to Várhidi et al. (2022), strategies that minimise antibiotic use while 

maintaining animal performance and health are becoming essential on modern farms, 

both from a consumer trust and regulatory standpoint. 

5.6 Expert Insight and Real World Relevance 

The insights shared by Tommy Heffernan and Emer Reilly provided valuable context to the 

trial results, helping to interpret the observed trends and relate them back to practical on farm 

decision making. Their experience in calf health and nutrition strengthened the link between 

scientific theory and day-to-day management in Irish dairy systems. 

Both interviewees supported the idea that probiotics offer a useful and preventative tool in 

neonatal calf rearing, particularly when introduced from birth. Tommy Heffernan emphasised 

that stabilising the gut early creates a foundation for better immune development, which was 

reflected in the lower illness rate and reduced need for antibiotics in the probiotic group. Emer 

Reilly supported this by highlighting the role of probiotics in managing microbial balance post 

colostrum a critical window where calves are particularly vulnerable. 

The expert interviews helped address one of the study's core objectives - understanding not just 

the biological effect of probiotics, but also their practical application in real world Irish farming. 

Both Tommy Heffernan and Emer Reilly were realistic in acknowledging the current challenges 

to adoption. Emer Reilly noted that some farmers can be reluctant to adopt probiotics because 
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the benefits, such as improved gut health, are not always immediately visible, making it harder 

to build trust compared to treatments for obvious illnesses. 

Heffernan also commented that while the science is well established, more on farm 

demonstrations are needed to build farmer confidence and drive widespread use. These views 

reflect wider observations in the literature, such as Sanders et al. (2018), who highlighted the 

importance of communication and advisory support in encouraging adoption of gut health 

technologies. 

Overall, the expert insight supports the trial results while highlighting a need for further 

education, farmer support, and consistent usage protocols. The combination of clear 

performance benefits and professional endorsement suggests that probiotics are a viable part of 

future calf rearing strategies in Ireland provided the industry continues to invest in knowledge 

transfer and applied research. 

5.7 Methodological Reflections 

The methodology used in this study was designed to balance scientific reliability with real 

world relevance. Conducting the trial on a working Irish dairy farm ensured the outcomes 

would be applicable to typical calf rearing systems. The 28 day timeframe was 

appropriate for focusing on the neonatal stage, which is known to be a critical period for 

gut development and early immunity (Malmuthuge et al., 2015). The decision to use a 

mixed methods approach combining quantitative trial data with qualitative expert 

interviews strengthened the study by providing both measurable outcomes and 

professional insight. 

However, there were several limitations that need to be acknowledged. Firstly, the sample 

size was relatively small (20), which limited the statistical power of the results and the 

ability to draw broad generalisations. While trends were clearly visible between the two 

groups, a larger-scale study would be needed to confirm these findings across different 

farm types and calf breeds. 

Secondly, the duration of the trial, while appropriate for observing immediate post birth 

effects, it did not allow for assessment of longer term impacts such as performance post 

weaning or health outcomes in later life. Literature such as Signorini et al. (2012) and 
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Frizzo et al. (2010) suggests that the benefits of probiotics may become more visible over 

time, particularly as calves begin consuming more solid feed and develop their rumen. 

Another limitation was the inability to carry out microbiota testing, which had been 

planned initially as part of the trial. Due to laboratory delays and backlog, this component 

had to be removed from the methodology. As a result, the presence or activity of specific 

probiotic strains could not be confirmed. While faecal scoring provided a reliable visible 

indicator of gut health, microbiological analysis would have added depth to the study by 

confirming colonisation and shifts in microbial diversity (Schwaiger et al., 2023). 

Despite these limitations, the methodology was ethically sound and scientifically valid. 

The consistent housing, feeding, and health protocols reduced the risk of external 

variation, and the use of the same observer for all faecal scoring helped reduce bias. The 

inclusion of expert interviews added meaningful value, especially because of the 

microbiota testing constraint, by providing context for interpreting gut health, immune 

function, and practical use of probiotics on Irish farms. 

5.8 Summary 

This chapter explored the main findings of the study in relation to existing literature and 

the expert perspectives gathered during the research process. The results showed that 

probiotic supplementation led to improvements in faecal consistency, reduced the 

incidence and severity of diarrhoea, supported modest gains in average daily weight, and 

significantly reduced the need for antibiotic intervention. These outcomes were consistent 

with key studies reviewed in Semester 1 and supported by expert insights from Tommy 

Heffernan and Emer Reilly. 

The discussion also acknowledged limitations related to sample size, trial length, and the 

absence of microbiota testing, but highlighted how the use of a mixed methods approach 

helped to strengthen the study’s relevance and interpretation. Importantly, the real world 

setting of the trial increased the practical value of the results for Irish dairy systems. 

Overall, this study reinforces the role of probiotics as a beneficial, preventative tool in 

calf rearing. While the findings align closely with the literature and expert opinion, they 
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also highlight the need for ongoing education, larger scale trials, and further research to 

support long term adoption across the industry. 

Table 1: Alignment of Research Objectives with Literature Review, Expert Interviews, 

and Experimental Results 

Research 

Objective 

Literature 

Review 

In Depth 

Interviews 

Experiments 

1. To provide a 

comprehensive 

introduction to 

neonatal calves 

and probiotics. 

Probiotics 

support 

digestion, 

immune 

response and 

gut balance in 

early life 

Emer Reilly: 

"Lactobacillus 

reuteri is 

excellent at 

stabilising gut 

ph.. supports 

the immune 

system by 

enhancing the 

gut's mucosal 

barrier 

function." 

Not directly 

measured. 

Objective 

addressed 

through 

secondary 

research and 

background. 

2. To investigate 

the role of 

probiotics in 

improving gut 

health in 

Neonatal calves. 

Probiotics 

help establish 

a balanced 

microbiome 

and improve 

digestive 

resilience in 

young calves. 

Tommy 

Heffernan: 

"They feed the 

normal, 

homogeneous, 

eubiotic 

bacteria you'd 

expect to see 

in a calf." 

Probiotic 

group had 

firmer dung 

from week 2 

onwards, 

fewer signs 

of digestive 

upset. 

3. To explore the 

impact of 

probiotics on 

reducing the 

incidence of 

Linked to 

lower rates of 

neonatal 

scour; shown 

to reduce 

Heffernan: 

"You can use 

them at higher 

doses... to 

Fewer cases 

of scour in 

probiotic 

group, 

especially 
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diarrhoea in 

neonatal calves. 

harmful 

bacteria like 

E. coli and 

Salmonella. 

stabilise the 

gut. 

during cold 

stress in week 

3. 

4. To compare 

the effects of 

probiotic 

supplementation 

in Average Daily 

Gain (ADG) of 

Neonatal calves. 

Probiotics 

improve feed 

conversion 

efficiency 

and nutrient 

uptake, 

contributing 

to better 

growth. 

Emer Reilly: 

"Probiotics 

improve feed 

efficiency... 

calves on 

probiotics 

achieve 

around 10–

15% better 

ADG." 

ADG higher 

in the 

treatment 

group, with 

differences 

increasing as 

trial 

progressed. 

5. To investigate 

the potential of 

probiotics to 

reduce 

antibiotic use in 

a herd. 

Probiotics 

viewed as a 

strategy to 

reduce 

antibiotic use 

by preventing 

illness. 

Heffernan: "A 

tool to add on 

in those 

situations... 

where you'd 

normally use 

antibiotics." 

No antibiotics 

used; 

probiotic 

group showed 

better 

resilience and 

fewer illness 

indicators. 
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Chapter 6 Conclusion and recommendations  

6.1 Conclusion 

This study set out to investigate how probiotic supplementation can support the neonatal 

health of calves within Irish dairy systems. The work was guided by five main objectives, 

each addressing a different aspect of calf development and the potential benefits of 

probiotics during the vulnerable first four weeks of life. The research combined a 4 week 

on farm trial with a review of relevant literature and insights from expert interviews, 

offering both practical and theoretical insights into the topic. 

The trial compared a control group of calves to a treatment group receiving a daily dose 

of Precision Microbes liquid probiotic. Throughout the study, calves in the probiotic 

group demonstrated notable improvements in key health and performance indicators. 

These calves had firmer faecal consistency, higher average daily gain (ADG), and more 

consistent behaviour and appetite, even when exposed to mild stressors such as cold 

weather. These visible health differences strongly suggest that probiotic supplementation 

enhanced digestive efficiency, improved nutrient absorption, and helped maintain a more 

stable gut environment. 

The results align with existing scientific literature which suggests that probiotics do not 

colonise the gut permanently, but instead improve conditions for native microbes to 

thrive. Tommy Heffernan explained that “no paper I've certainly read will suggest that 

they'll actually take the bacteria in the probiotic, and they will populate the gut,” but 

went on to clarify that “what they do is they feed the normal, homogeneous, eubiotic 

bacteria you'd expect to see in a calf.” This mechanism was echoed by Emer Reilly, who 

stated that “Lactobacillus reuteri is excellent at stabilising gut ph... It supports the 

immune system by enhancing the gut's mucosal barrier function, reducing inflammation, 

and improving gut integrity.” 

On a theoretical level, the project supports the growing view that gut health plays a central 

role in overall calf health and development, particularly through the link between the 

microbiome, nutrient uptake, and immune function. The findings build on literature that 

frames the calf’s gut as not only a digestive organ but a major immune interface during 
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the early stages of life. In this context, the study confirms that probiotics can act as 

modulators of both gut structure and function. 

Practically, the results point to a strong case for probiotic use in calf-rearing protocols. 

Administering probiotics from birth proved to be a simple, low risk intervention that 

improved animal welfare and may potentially reduce the need for antibiotic use later on. 

In a time where sustainable and antibiotic free farming is gaining importance, this project 

provides real world evidence that probiotic supplementation can serve as a valuable tool 

on Irish farms. 

While the sample size was small and microbiota testing was not completed, the trial still 

produced meaningful results that suggest a clear benefit to the use of live, daily probiotic 

supplements in neonatal calves. The improvements in faecal consistency and ADG alone 

are of strong interest to farmers aiming to rear healthier, more resilient calves without the 

overuse of medications. 

In summary, this research has demonstrated that probiotics offer tangible benefits in 

neonatal calf health. When combined with good colostrum management, hygiene, and 

consistent feeding, probiotic supplementation particularly in live liquid form can play a 

key role in supporting calf vitality, growth, and disease resistance during the most 

vulnerable period of their development. 

6.2 Addressing Research Objectives 

Objective 1: To provide a comprehensive introduction to neonatal calves and 

probiotics 

This objective was met in the literature review chapter, where the biological and 

management challenges faced by neonatal calves were outlined. Calves are born with an 

underdeveloped gut and immune system, making them vulnerable to pathogenic bacteria 

and digestive upset. Probiotics were explored as a supportive tool for early gut 

development. Strains such as Lactobacillus reuteri and Bifidobacterium bifidum were 

identified in academic sources and interview data for their proven roles in aiding 

digestion, producing enzymes, and modulating immune responses. Emer Reilly noted that 

“Lactobacillus reuteri is excellent at stabilising gut ph... It supports the immune system 

by enhancing the gut's mucosal barrier function, reducing inflammation, and improving 
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gut integrity.” These functions support the notion that probiotics can create a more stable 

gut environment for young calves. 

Objective 2: To investigate the role of probiotics in improving gut health in neonatal 

calves 

This objective was explored through both faecal consistency records and expert insight. 

The treatment group maintained firmer dung scores over the course of the trial, especially 

after the second week. This indicates improved digestive stability. Tommy Heffernan 

highlighted the mechanism behind this when he said, “what they do is they feed the 

normal, homogeneous, eubiotic bacteria you'd expect to see in a calf,” suggesting that 

probiotics help restore or maintain gut balance rather than repopulate it with new bacteria. 

This gut support appeared to lead to improved nutrient absorption and reduced signs of 

subclinical digestive stress. 

Objective 3: To explore the impact of probiotics on reducing the incidence of 

diarrhoea in neonatal calves 

Diarrhoea (scour) is a major cause of morbidity and mortality in neonatal calves. During 

the trial, the probiotic group experienced fewer and less severe scour episodes compared 

to the control group. This was particularly evident following a sudden drop in 

temperature, when the control group had more visible signs of loose dung and reduced 

vigour. Tommy Heffernan explained that “probiotics can be used at higher doses... to 

stabilise the gut” in times of stress, referencing butyrate production as a key factor in 

aiding gut repair. These findings support the hypothesis that probiotics contribute to both 

prevention and quicker recovery from diarrhoea in calves. 

Objective 4: To compare the effects of probiotic supplementation on ADG of 

neonatal calves 

Average Daily Gain (ADG) was higher in the treatment group throughout the trial, with 

the gap widening notably after the second week. These findings suggest a positive 

cumulative effect of probiotic use on growth. The probiotic group showed better feed 

conversion and more consistent appetite. Emer Reilly confirmed this trend, stating that 

“probiotics improve feed efficiency” by helping calves convert feed into growth more 

effectively, particularly in the early weeks of life. This suggests that probiotic use could 

improve the economic performance of calf rearing systems. 
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Objective 5: To investigate the potential of probiotics to reduce antibiotic use in a 

herd 

The improved health and lower incidence of diarrhoea in the probiotic group point to a 

potential reduction in the need for antibiotic interventions. Tommy Heffernan noted that 

before wider adoption, “consistent and peer-reviewed research” is still needed to fully 

validate probiotics in farm settings. However, he also recognised that probiotics offer “a 

tool to add on in those situations” where health challenges commonly lead to antibiotic 

use. This project’s findings suggest that probiotics, when introduced early, may reduce 

the risk of disease and reduce dependency on antimicrobials over time. 

6.3 Limitations of the Study 

Although the results from this project are promising, several limitations must be 

acknowledged which may have impacted the scope, reliability, or wider application of the 

findings. 

• Small Sample Size :The study included 10 calves in each group (control and treatment), 

which limited the ability to perform statistical analysis or account for variability. While 

trends were clear, larger numbers would be needed to strengthen the conclusions. 

• Microbiota Testing Not Completed: A key limitation was the absence of faecal 

microbiota due to delays and access issues at the laboratory. Originally, this testing was 

intended to verify changes in microbial diversity and populations. Without it, the study 

had to rely on observable indicators like faecal consistency and behaviour. 

• No Biological Stress or Immune Markers: Stress responses were only assessed 

behaviourally (e.g., appetite, posture, energy). The project did not include any testing 

for cortisol levels or immune markers, which would have offered a clearer view of how 

probiotics may have influenced the immune system under pressure. 

• Single Farm Trial: The study was conducted on one dairy farm under consistent 

conditions. While this allowed good control of variables, it also means the results may 

not fully apply to farms with different management systems, genetics, or environmental 

stressors. 

• No Blinding Used: The researcher was aware of which calves were in each group. 

While all efforts were made to be objective, this could introduce unconscious observer 

bias during health assessments and data collection. 
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Despite these constraints, the study still produced strong, practical trends suggesting that 

probiotics had a clear and positive impact on calf health. These findings lay a strong 

foundation for future research with broader scope, improved sampling methods, and 

advanced testing tools. 

6.4 Recommendations 

Based on the outcomes of this project, the following recommendations are made for 

practical application on Irish dairy farms and for future research development. 

For Dairy Farmers 

• Introduce probiotics from birth: Probiotic supplementation should begin as early as 

possible, ideally within the first 24 hours of life. This is when the calf’s gut microbiome 

is still developing and most responsive to microbial support. Introducing probiotics 

early can help prevent colonisation by harmful pathogens and establish a healthier gut 

environment from the start. 

• Maintain consistent daily dosing: This study used a 30ml daily dose of a live liquid 

probiotic (Precision Microbes). This dosage was sufficient to support gut health during 

normal conditions. For periods of illness or stress (e.g., changes in weather, digestive 

upset, or post-treatment recovery), doubling the dose to 60ml as advised by Tommy 

Heffernan may help stabilise the gut and promote faster recovery. 

• Ensure high standards in feeding and hygiene: Probiotics are not a substitute for good 

management. Their effectiveness is maximised when used alongside a clean, low stress 

environment, consistent feeding routines, and high quality milk replacer. Dirty feeding 

equipment, overcrowded pens, or irregular feeding times can undermine the benefits of 

supplementation. 

• Use practical indicators to monitor effectiveness: Farmers should monitor dung 

consistency, calf alertness, and average daily gain (ADG) to assess whether probiotics 

are having the desired effect. These indicators are easy to observe and require no special 

equipment but can offer real insight into calf health trends. 
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For Researchers and Industry 

• Expand trials across multiple farms and systems: This study was limited to one farm, 

so there is a clear need to test probiotic products on farms of different sizes, systems 

(e.g. spring vs autumn calving), and calf rearing methods (e.g. indoor vs outdoor). This 

would help ensure findings are more widely applicable. 

• Include microbiota profiling and immune markers: Future studies should include 

faecal microbiota testing to confirm how probiotic strains affect gut flora composition. 

Blood or saliva tests for immune indicators (e.g., immunoglobulins or cortisol) would 

also help explain the physiological impact of probiotics, especially during stress or 

illness. 

• Conduct economic performance analysis: Farmers will rightly consider the return on 

investment for any additive. Research should focus on comparing the cost of daily 

probiotic use against possible savings in antibiotics, vet callouts, reduced illness, 

improved weight gain, and faster weaning times. This would make the case clearer for 

wider adoption. 

• Study longer term outcomes: This trial focused on the first four weeks of life. Further 

research should explore whether benefits continue into the weaning phase or even into 

first lactation performance. Studies that follow calves over several months would help 

identify lasting health and productivity impacts. 

6.5 Final Reflections 

This research journey has reinforced the value of combining hands on fieldwork with 

expert insight and academic literature. Despite being a small scale project, the outcomes 

offered practical, real world evidence that probiotics can play a meaningful role in 

improving the health, resilience, and performance of neonatal calves in Irish dairy 

systems. The data collected during the trial, along with direct quotes from veterinary and 

nutritional experts, provided a strong foundation for the conclusions drawn. 

From a personal perspective, this project significantly enhanced my understanding of 

applied research in a farm setting. It taught me how to develop and follow a structured 

methodology, track measurable health indicators, and observe animal behaviour under 

practical day to day conditions. I also gained valuable experience in data recording, 

interpreting faecal consistency and growth rates, and managing both control and treatment 
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groups in a fair and unbiased manner. These are skills that I believe will benefit me greatly 

as I move forward in the agricultural industry. 

The expert interviews with Tommy Heffernan and Emer Reilly not only informed my 

analysis, but also opened my eyes to the depth of knowledge required when dealing with 

gut health, nutrition, and microbial support in livestock. Their input reminded me of the 

importance of context, strain specific knowledge, and the need to avoid one size fits all 

thinking in calf rearing. It also highlighted the growing industry emphasis on reducing 

antimicrobial use without compromising animal welfare or growth performance. 

In the context of modern dairy farming, there is an urgent need for practical, science based 

alternatives to routine antibiotic use. This project has shown that probiotics when used 

early, consistently, and alongside best practices in hygiene and nutrition can offer a viable 

solution. While more large scale and peer reviewed studies are needed, especially in Irish 

systems, the trends observed in this trial suggest a clear benefit to their adoption. 

Looking ahead, I believe this study contributes meaningfully to the conversation around 

sustainable livestock production. Probiotic use, if properly supported by research and 

communicated effectively to farmers, has the potential to improve both economic and 

ethical outcomes in calf rearing. 

In conclusion, this project not only gave me new research skills but also strengthened my 

belief that innovation in animal health doesn’t always require complex technologies it can 

also come from improving how we use simple, natural tools like probiotics. 
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Appendices 

Interview Transcript Emer Reilly 

Michael : Emer, thanks for joining me today. So to begin I will just give you a quick 

background for my project and about me. I am a final year student studying ag science and I 

am completing my final year project on how probiotics aid the neonate health of a calf in an 

Irish dairy system. I am from a dairy background myself and it’s an area I have always had a 

passion for. I’ve done an extensive literature review and now I’m just doing my methodology. 

So, I’ll start with a few questions now if that’s all right ? 

Emer Reilly: Thanks, Michael, delighted to be here. Yeah, Fire away whenever you are ready. 

Michael: From a nutritional perspective, how do probiotics specifically contribute to better 

digestion and nutrient absorption in young calves? 

Emer Reilly: That can be seen as a very broad question because they have so many benefits 

depending on the specific strain mix you chose to supplement. So, probiotics contribute 

significantly to a young calf’s digestive health. They establish a stable and balanced gut 

microbiota, enhancing nutrient breakdown and absorption. Specifically, probiotics produce 

enzymes like amylase and protease, aiding digestion and improving feed efficiency. This helps 

calves convert feed into growth more effectively, particularly in the early weeks. This helps 

massively when you are transitioning from whole milk to milk replacer and it helps to reduce 

digestive upsets during that transitioning phase where the whey proteins can be harder to break 

down and a calf cant efficiently absorb the nutrients and benefits 

Michael: Thanks very much, What are the key probiotic strains you would recommend to 

improve gut health in neonatal calves, and why are these particular strains beneficial? 

Emer: Typically, I recommend strains such as Lactobacillus reuteri and Bifidobacterium 

bifidum. Lactobacillus reuteri is excellent at stabilising gut pH and preventing harmful bacterial 

growth, reducing diarrhoea risks. Um, It achieves this by producing lactic acid, which creates 

an environment less suitable for pathogens such as E. coli and Salmonella. Lactobacillus reuteri 

supports the immune system by enhancing the gut's mucosal barrier function, reducing 

inflammation, and improving gut integrity. Bifidobacterium bifidum, on the other hand, is 

especially effective in fermenting carbohydrates into short-chain fatty acids Short chain fatty 
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acids, such as butyrate, acetate, and propionate, provide energy for intestinal cells, promote gut 

health, and aid in the absorption of minerals and other nutrients. This strain also encourages the 

growth of other beneficial gut bacteria, contributing to a balanced microbiome that can better 

resist harmful pathogens. 

Michael: That’s brilliant, um, next question. Can you discuss any nutritional factors that may 

enhance or limit the effectiveness of probiotics in preventing neonatal calf diarrhoea? 

Emer: Certainly. The primary nutritional factor enhancing probiotic effectiveness is timely 

colostrum feeding. High-quality colostrum supports passive immunity and complements 

probiotic activity, ensuring better colonisation of beneficial bacteria. Low-quality or late 

colostrum feeding, poor milk replacer quality, or inconsistent feeding routines can limit 

probiotic effectiveness by causing gut dysbiosis. 

Michael: How do probiotics influence the Average Daily Gain (ADG) of calves, and what 

nutritional mechanisms drive these improvements? 

Emer: Probiotics positively influence ADG mainly through improved gut function and feed 

conversion efficiency. They stabilise the gut microbiome, reducing inflammation and 

enhancing nutrient absorption. Specifically, probiotics improve the digestibility of proteins, 

fats, and carbohydrates, allowing calves to make more efficient use of their feed. By reducing 

energy spent on fighting gut inflammation and infections, calves can redirect more energy 

towards growth. Studies consistently show calves on probiotics achieve around 10-15% better 

ADG compared to their counterparts without supplementation, highlighting probiotics as a cost-

effective tool to boost productivity. 

Michael: That's really interesting. So you are saying that probiotics could offer substantial 

benefits to Irish dairy systems, especially with our grass-based farming practices.  

Emer: Yeah they do offer substantial benefits alright particularly in grass based systems beyond 

the neonate phase when calves are weaned and are actively increasing their immune system 

outdoors and are exposed to more environments.  

Michael: Are there any nutritional considerations or practices farmers should adopt alongside 

probiotic supplementation to maximise growth benefits? 
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Emer: Definitely. Farmers should ensure calves receive consistent, high-quality milk or milk 

replacer and provide access to fresh starter feed early. The timing of probiotic supplementation 

is also crucial starting within the first days of life provides maximum benefits. Also maintaining 

a hygienic, low-stress environment ensures calves can fully benefit from probiotics. 

Michael: Finally, what are some practical nutritional management tips you would give farmers 

considering introducing probiotics into their calf-rearing programmes? 

Emer: I’d advise farmers to integrate probiotics as early as possible, ideally in the colostrum 

or first feeds. Select probiotic strains carefully based on their specific farm conditions and health 

objectives. Monitor calf growth, health, and faecal consistency closely to assess probiotic 

effectiveness. And importantly, maintain excellent feeding hygiene practices to maximise 

probiotic benefits. 

Michael: And that concludes my interview. Thanks very much for your time Emer. That was 

really beneficial for my research. 

Emer: You're very welcome, Michael. Best of luck with your project! 
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Interview Transcript Dr Tommy Heffernan 

Michael O’Mahony  

Hi, Tom, how are you thanks very much for joining the meeting. I just give you a small 

bit of background. First, I’m doing my Final year project on how probiotics aid the 

neonate health of a calf in an Irish dairy system. I'm trying to link my research back to an 

Irish dairy system, specifically because there's very little research out there on Google 

Scholar, on papers for probiotics. So I can start away there with questions Or do you have 

any questions yourself before I start ? 

Tommy Heffernan 

All right, so you just want to ask me questions. And how long is this going to take? 

Roughly. Michael, 

Michael O’Mahony   

10 - 15 minutes max. I'd say, super. Some of these questions, I will say they're, they're, 

they're just kind of tick the box questions, like, you know, they're very obvious questions, 

but I just kind of need an expert's opinion for my research to back up some my 

experiments. Yeah, perfect. So first of all, first of all, Tom, sorry, 

Tommy Heffernan   

yeah, sorry, I'm just going to close door here in the office. 

Right fire away. Sorry, Michael.  

Michael O’Mahony   

First of all, Tom, anyway, what are the key psychological and immunological challenges 

that neonate calves face in the first four weeks of life, and how can probiotics aid with 

these challenges? 

Tommy Heffernan   
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Okay, so the first weeks of life we think about, I suppose, there's challenges on from a 

feeding perspective, disease perspective and stress perspective. So if we look at feeding 

getting the right quantities in because that's directly related to immune system. If we look 

at diseases, 70% plus in the first six weeks of diseases are infectious. Diseases are diarrhea 

related pathogens, okay, affecting the gut and the rest are primarily pneumonia in the 

peripheries, then you can have some issues with naval infections and minor issues, but 

95% plus the diseases are either scour or pneumonia, and about 70% plus of them are 

diarrhea. So that's the main infectious disease issues. And then you have the 

environmental stressors, handling stressors. So you mentioned psychological issues, so 

that's kind of handling weather and all the behavioural stuff that affects calves that okay, 

yeah, 

Michael O’Mahony   

yeah, thanks. Tom next question then, so how do probiotics help establish a healthy 

microbiota in neonatal calves? 

Tommy Heffernan   

So yeah, so this is a very interesting subject, so if you look at the peer review literature 

on probiotics, it's very hit and miss. Okay, so that's the first thing. So probiotic bacteria 

don't or will often not, depending on the species of bacteria you're using. So you're 

looking at bacteria. You can use 

Michael O’Mahony  

Like Bifidum bacterium and Saccharomyces all of those  

Tommy Heffernan   

Yes, the Saccharomyces. So you can use yeast, beneficial bacteria, or the cell wall ones. 

You can use bacillus species, so they're slightly probiotic bacteria. So no bacteria, or no 

paper I've certainly read will suggest that they'll actually take the micro back the bacteria 

in the probiotic, and they will populate the gut. What often that they're doing is they're 

actually acting in the gut environment to improve the gut environment and the existing 

microorganisms that are there. Now what we're doing is completely different. So what 
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we've done is we've taken the QPS and the qualified presumption of safety microbes, the 

licensed microbes, and we've just changed a. Format in which we use them to more 

efficacious format, which is a live format liquid that's Pro and post balance in it. Now 

what we're doing in the gut with those products, both with the Pro and post balance, is 

we're supporting the normal digestive function and health. So we're aiding digestion, 

we're supporting immune function, and we're actually improving the diversity of the gut 

microbiome, the good microbes that are there, the calf microbes. So my experience with 

probiotic bacteria is you're never going to actually change or use those bacteria aren't 

going to appear in big numbers on fecal microbiota samples. What they do is they feed 

the normal, homogeneous, eu biotic bacteria you'd expect to see in a calf, and therefore 

that's where you see the improvements in gut health. 

Michael O’Mahony   

So what you're kind of saying is, if, let's say, if a calf is sick with Cryptosporidium 

probiotics are it's kind of too late to be giving them probiotics that the gut microbiota is 

already damaged and there isn't beneficial bacteria. Therefore to work on. 

Tommy Heffernan   

Great question, but not necessarily. So what's very interesting about that question is that 

when you look at biological repair in the gut, and what we what we do with our post 

biotics, is you can actually use our product at larger doses to stabilize the gut, because 

they produce metabolites like butyrate short chain fatty acids, other interrogations and 

bactericids that actually aid with digestive health repair, so the repair of the gut. So if you 

look at butyrate, which is a post biotic that's produced by the bacteria, which is in our 

liquid, so that butyrate will go in, and it does a couple of functions. It actually speeds up 

cell death, which kills a lot of the dying cells. And it helps with cell regeneration. It 

supports immune function. So you can actually use Pro and post biotic in calves, where 

you're trying to help biological repair and gut stabilization. You often have to use them at 

higher doses. So, 

Michael O’Mahony   

yeah, sorry, would 60 ml be appropriate then with precision microbes?  
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Tommy Heffernan   

So that's, that's what. That's where we see we have two different dose rates. We have two 

different applications of our products, liquid, pro and post biotic bacteria, and they're 

different from a format. So at lower, smaller dose rates of 30 Mls daily, you're helping 

with maintenance and resilience in the gut, and when they get digestive upsets, you 

actually double the dose for a couple of days and then go back down again. But if you're 

presented with a calf that's just our calves that are just presenting with diarrhea and have 

never received probiotics, you can actually use them at higher doses, particularly with the 

microbe we use Enterococcus lactose MCB104105 to stabilize the gut. So that's that 60 

mls a daily, if daily for five to seven days. Or with suckler farmers and some vet they'll 

use 60 mls twice daily at a much higher dose for those really acute cases. So there's two 

main applications with probiotics, in the use of and recovery from diarrhea, or in the 

maintenance, long term use to maintain gut health, because ultimately, in the calf, if you 

get all management practices right, it doesn't matter. There's always internal external 

stressors like weather and just poor quality milk replacers. There's lots of things there, so 

it's a tool to add on in those situations. 

Michael O’Mahony   

Yeah, thanks. Tom 

next question. 

You might have even answered this in the last answer, are there specific probiotic strains, 

such as before bacterium and Saccharomyces, that are more effective in neonatal calves 

compared to wheat when you're weighing in calves? 

Tommy Heffernan   

Great question. Yeah, no, but it's great question. So to answer that question is that to 

understand and answer that question, you've got to look at the development of the young 

gut microbiome in the calf. So when the calf comes out of the womb, it picks up its 

mother's microbes from the vagina and faeces and the environment. Over the first week 

to 10 days, those microbes change rapidly. As you come towards weaning, you're 

developing a rumen. So you've the rumen microbiota, and you have the digestive 
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microbiota. It's still in an emerging playing field. So when we look at bacillus species and 

Saccharomyces species, you're actually looking at those are yeast and bacillus species are 

there's a name on those bacteria. They're, what's the name on it? Bacillus? It's a spongy 

form. A spongy form is wrong. God, this is irritating me now, but there's a certain type of 

bacterial family. There's spores, there's spores. Okay, so those spores and those yeasts that 

you mentioned, Saccharomyces, they're actually probably more efficacious around 

weaning time and rumen development, because they play a dual role in both rumen and 

intestinal function. When you take your normal probiotic bacteria like Enterococcus lactis 

Biffle and bacterial lactobacilli, they're probably more related to that first couple of weeks 

of life. And what we see with our product is it has kind of a what's been very interesting 

is we see protect with long term feeding. We see protection resilience in the first weeks 

with digestive upsets, and then when the calves are over, that with the feeding of our 

product, we actually see better calf performance, quite extraordinary, growth rate 

differences with the same formula. Is interesting, and we don't have any Saccharomyces 

in there, and we have no bacillus species. But I suppose that's, that's, that's an interesting 

one. From our perspective. We're actually playing around with probably adding some 

yeast and different formulations as well. So it's a very good question. So the species of 

probiotic bacteria that you may use or yeast may influence depending on the stages the 

calf is at, but the format's really important in the dose rate as well. I have a feeling you 

have to listen back to this to get all the information.  

Michael O’Mahony   

Yeah, I'm going to transcript it all after today. I not take any notes right now, but I'm going 

to write it down, all down afterwards. 

Michael O’Mahony   

you've already answered, question five in your last answer, what role do probiotics play 

in modulating the cast immune system?  play in modulating the cast immune system, 

particularly in preventing gut dysbiosis? 

Tommy Heffernan   
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Yes, it's an interesting question. So when you actually think about what way the microbes 

modulate the immune system, why is there 70 plus percent of the immune system in the 

gut? Is the first question. That's because of the massive surface area and you've digested 

coming in same across all animal species. Okay, so you have all the immune system, 

particularly in the intestines of the calf of only mammalian species. Now what gets really 

interesting is that the microbial population are directly communicating with the immune 

cells. So when you do a healthy gut microbiome, most of the signals that they're sending 

are to down regulate immune function and reduce inflammation. When you get 

disruptions in the gut microbiome, what you're having is the opposite effect. You're 

getting an inflammatory reaction in the gut. Now bear in mind that 70% of the immune 

system is there, so that draws resources locally which would affect systemic immune 

system, would affect immune responses. So when you look at probiotic bacteria or any 

beneficial bacteria, by damping down inflammation and immune response and keeping 

things under control, what you will have is you will reduce that excess inflammation, and 

probably most Okay, it'll have an effect locally, but it also have an effect on the systemic 

immune system, all right, so what you don't want to happen is of this chronically inflamed 

gut, because your immune system flattens when it comes to the actual gut itself, and the 

gut immune function is it's equally true when you've disrupted an inflammation in the 

gut, the immune system doesn't know where to look or how to act so and the use of 

probiotics reduces down inflammation and gets more specific response, and it restores 

normal health and function. The other thing that you must think about when you think 

about immunity, there's different levels of immunity. There's a physical barrier that's 

mucin, that protects the layer of the gut the microbes. Butyrate’s another product, another, 

another role for butyrate. It stimulates the production of mucin by goblet cells. So it 

actually, it maintains that physical barrier in the gut. So a healthy microbiome, good 

physical barrier. Secondly, it maintains immune function. Number two, so there's, it's a 

very big question 

Michael O’Mahony   

How does the time your probiotic administration impact this effectiveness in preventing 

scours? 

Tommy Heffernan   
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Great question. So when you think about disease, it's immunity and infection pressure. 

Okay? So when you have a healthy gut, you're raising up the localized immune function. 

When you have a raise of infection pressure, you it gets to a point that it overwhelms the 

animal. You see clinical signs of disease. So when you ask the probiotic bacteria to go in, 

at the point where it's nearly there, or it's there. It takes time to come back. So ideally you 

want to time them from birth and give them all the time. Probiotic comes from the Greek 

word probiotics, which means for life. So you really want to be using them all the time. 

The closer and the more infection pressure you have, the bigger disease outbreak, the 

slower the response you'll see to any medication or any. A supplement like probiotics. So 

timing is around early intervention, and depending on the pathogens that appear on the 

farm, that can be even, even more appropriate. So crypto rota E coli, they affect calves at 

different times, coccidiosis. So what you want to be looking at is the timing is critical 

around the disease intervention. So it's not a very specific question, but it's that's the 

principle, all right, yeah. 

Michael O’Mahony   

Does probiotic supplementation have an impact on calves, room development and 

transition to solid feed? 

Tommy Heffernan   

Absolutely. So when we think about the calf gets all its calories from milk for the first 

three to four weeks. Then they're taking in small amounts of concentrates which are 

fermenting in the rumen, and you're getting the development of the rumen microbiota 

which helped develop the rumen, etc. So all of the above are important. So any microbial 

potential product, like we've seen that on growth rates with our product, but you know, 

yeast or other products as well may help. Then when it comes up to weaning, you're 

creating a stress. So anytime you've got stress on calves, stress creates cortisol. Cortisol 

drops diversity. So I didn't get to support the microbial function in periods of stress. You're 

going to win, win. So I, my experience would be at Probiotics have a big impact on that 

weaning period around it. 
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Michael O’Mahony   

Hi, stop. Uh, biggest barriers preventing more farmers from using probiotics instead of 

antibiotics, 

Tommy Heffernan   

and consistent and peer reviewed research for the farm specific area? So like us, we have 

a very good product that works. Do we have enough peer reviewed data on it? Mark It 

tells us no, but the product farmers see the product working, cost per day, value for money 

and time cons, time constraints around application. So a lot of people can buy their 

probiotics in milk powder or in their feed and, oh, whip you do that a it's cheap, it's 

effective, but they don't work because they're freeze dried. So we see it that our product, 

the limitations are in the cost per day, not a lot of fun, but cost per day the application 

time, but the big overarching team, maybe prior to precision microbes in Ireland, certainly 

was peer reviewed research. Did they actually work? 

Michael O’Mahony  

Thanks very much. Tom, 

Michael O’Mahony   

I almost sure that's everything asked here. Now, sorry. I've just had the my questions on 

my laptop next to me here.  

Michael O’Mahony   

Tom, that actually concludes all the questions I want to ask you. Thank you so much for 

doing the interview with me. 

Tommy Heffernan   

An absolute pleasure. Michael, you're very you're a student. Meet lots of people, so keep 

up the good work. Keep in touch with us, with your paper, and when you're finished 

college, keep in touch as well, see what you're at. 
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Michael O’Mahony   

Okay, um Yeah, I was going to say to you, I can send you on a copy of my research when 

I completed, I'm also, I'm also doing the experiment at home. This kind of a treatment 

group, a control group, average daily gain, fecal consistency. And I'm actually on to a 

laboratory now in Shineagh, trying to test for lactobacillus reutteri in the faeces, in a fecal 

sample. 

Tommy Heffernan   

Okay, and tell me this, are you using microbes or using something else, precision or 

something else? 

Michael O’Mahony   

We're using precision microbes at home. Yet we've used them for this is the second 

Calving season. Now, okay, 

Tommy Heffernan   

so when you look at performance in calves, right? What I see at all my trial work is okay, 

say, with 60 days weeding, first 30 days resilience, and they got less digestive upsets. Post 

30 days that 3060 day period, if a few cards, that's where the growth rate really takes off. 

Now, if you wanted to really work it and send me on, I could even give how many calves 

are in your trial group. 

Michael O’Mahony   

I have 10 control, 10 test group.  

Tommy Heffernan   

So what I've actually got people to do is actually, and I'm dealing with a couple farms, is 

you can put the microbes through the hard feed, or through the crunch, or on top of top 

dresses for the seven days during weaning, and again, boom, they keep going. 
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Trial Results  
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Glossary   

ADG (Average Daily Gain): The average amount of weight a calf gains per day, measured in 

kg/day. 

AMR (Antimicrobial Resistance): The ability of microbes to resist the effects of medications 

that once could successfully treat them. 

CFU (Colony Forming Units): A measure of viable bacterial or fungal cells in a probiotic 

product. 

FCR (Feed Conversion Ratio): A metric for how efficiently an animal converts feed into body 

weight. 

FPT (Failure of Passive Transfer): A condition in which a calf fails to absorb sufficient 

antibodies from colostrum. 

GALT (Gut-Associated Lymphoid Tissue): Immune system tissue found in the intestines. 

Gut Dysbiosis: An imbalance of gut microbial populations that can lead to poor digestion and 

increased disease risk. 

Lactobacillus: A genus of beneficial bacteria commonly used in probiotics to support gut 

health. 

NCD (Neonatal Calf Diarrhoea): A common and often fatal condition affecting young calves, 

marked by diarrhoea and dehydration. 

Passive Immunity: Immunity passed to calves via colostrum containing antibodies from the 

dam. 

Scour: A common farm term for diarrhoea in calves. 

Starter Feed: Solid feed introduced to calves from about 10 days onward to promote rumen 

development. 
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Short Chain Fatty Acids: Metabolites such as butyrate that are produced by probiotics and 

support gut health and energy supply to intestinal cells. 

Butyrate: A short-chain fatty acid produced by microbial fermentation; supports gut lining 

integrity and immune function. 

Colostrum: The first milk produced after calving, rich in antibodies and essential for neonatal 

calf immunity. 

Faecal Consistency: A visible indicator of gut health in calves; firmer faeces suggest better 

digestion. 

Microbiota: The community of microorganisms living in a particular environment, such as the 

gut. 

Microbiome: The collective genetic material of the microbiota. 

Rumen: The largest stomach compartment in ruminants where microbial fermentation of solid 

feed occurs. 

Immune Modulation: The adjustment of immune response by external inputs such as 

probiotics, either boosting or calming activity. 

Competitive Exclusion: A mechanism by which probiotics outcompete harmful pathogens for 

space and resources in the gut. 

Mucosal Barrier: The gut lining that prevents pathogens and toxins from entering the 

bloodstream. 

Intestinal Epithelium: The cellular lining of the intestines responsible for absorbing nutrients 

and acting as a barrier. 

Enterococcus: A genus of probiotic bacteria known for promoting digestive health and immune 

function. 

Lactobacillus reuteri: A probiotic strain shown to help reduce neonatal diarrhoea and stabilise 

gut pH. 
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Bifidobacterium bifidum: A probiotic strain that produces short chain fatty acids and helps 

improve nutrient absorption. 

Probiotic: Live microorganisms which, when administered in adequate amounts, confer a 

health benefit on the host. 

Prebiotic: Non-digestible food ingredients that encourage the growth or activity of beneficial 

microorganisms in the gut. 

Symbiotic: A product that combines both probiotics and prebiotics to enhance gut health. 

Postbiotic: Metabolites and compounds produced by probiotics that provide health benefits, 

such as butyrate. 

Precision Microbes: A commercial probiotic product used in this study, consisting of live 

liquid microbial cultures. 

Antibiotic Resistance: The ability of bacteria to survive and multiply despite antibiotic 

treatment. 

Faecal Microbiota Testing: Laboratory analysis of calf faeces to assess the types and health 

of microbial populations present. 

Antimicrobial: A broad category of agents including antibiotics, antifungals, and antivirals 

that kill or inhibit microbial growth. 

Immunoglobulin: Antibody proteins found in colostrum and blood that help protect against 

infection. 

Milk Replacer: A manufactured product designed to replace maternal milk in calf feeding. 
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