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Abstract 

There is continued pressure on agricultural systems to become more 

environmentally and economically efficient. Meanwhile, modern pasture-based dairy 

systems have resulted in the selection of a dairy cow type, with management 

requirements, production goals and possibly even growth targets distinct from those 

of a cow in a confinement system. A 365-day calving interval is key to maintaining 

the seasonal nature of calving and hence maximising milk production from grazed 

grass. Maximising milk production from grazed grass begins with the achievement of 

an appropriate age at first calving, in which pre-breeding growth is an integral factor. 

However, to date much of the research into replacement dairy heifer growth has 

been carried out in confinement systems. The objectives of this thesis were to 

investigate the effect of pre-breeding growth rate on production and reproduction in 

dairy heifers in seasonally calving, pasture-based systems. In the first study, I 

analysed the effect of growth rate between birth and mating start date (MSD) on 

days between MSD and date of conception (days open). Using survival analysis, I 

found that increasing pre-breeding average daily weight gain (ADG) was associated 

with a reduction in days open. The predicted median days open for a heifer with a 

pre-breeding ADG of 0.40, 0.70, or 0.90kg/day were 27, 16 and 11 days, 

respectively. In the second study, I investigated the effect of growth rate on first 

lactation milk yield. Linear regression analysis demonstrated a quadratic relationship 

between ADG from birth to breeding and first lactation milk yield. Increasing ADG 

had a positive effect up to a maximum beneficial effect of 0.88kg/day, and a minor 

negative effect thereafter. Combining the findings of these two studies, while 

recognising their limitations, it was concluded that an overall birth to breeding ADG 

of 0.88kg/day will minimise days open while maximising first lactation milk yield.  
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The primary principle of a pasture-based dairy system is to produce milk from grazed 

grass. Grazed grass is a low cost feedstuff (Finneran et al., 2010), lending itself to 

reduced cost of milk production. Therefore, these systems aim to provide as much 

as possible of a cow’s dry matter intake (DMI) as grass. However, to capitalise on 

this economical feedstuff, there are a number of prerequisites.  

The first is a temperate climate, such as that seen in Ireland and New Zealand, 

which facilitates grass growth for most of the year. The dairy herd’s peak milk 

production must then coincide with peak grass supply, so that at the point of greatest 

energy demand, as much of the necessary DMI as possible is provided by grass. 

This has led to a seasonal calving pattern predominating in areas where pasture-

based systems are prevalent. All cows in a herd will typically calve in a single block 

in early spring, meaning that the majority of cows in the herd will be at the peak of 

their lactation curves when the first flush of grass growth occurs in late spring 

(Shalloo et al., 2014). The target is that as great a proportion of the herd as possible, 

anecdotally 90%, should calve within the first six weeks of the calving season 

(Shalloo et al., 2014). This requires excellent herd reproductive performance, with 

cows required to become pregnant within a narrow time frame (typically 12 weeks) to 

maintain this tight calving pattern. For heifers in particular, calving early on in the 

calving season is vital, typically with an age at first calving of no more than 24 

months. This leaves a very limited window between the onset of puberty and 15 

months of age in which to get in calf. Although published evidence is sparse, it is 

widely accepted that a heifer having achieved 55-60% of her expected adult 

bodyweight by the time she is first bred (Troccon, 1993; NRC, 2001) is instrumental 

in achieving this AFC target. Despite the widespread use of this target, there is 
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surprisingly little evidence available in the peer-reviewed literature regarding the 

effect of heifer growth on subsequent fertility.  

The reduced DMI afforded by a pasture-based system when compared to total mixed 

ration feeding systems (Kolver and Muller, 1998), as well as the reproductive 

demands of a 365-day calving interval necessary to maintain the required tight 

calving pattern, has resulted in the selection of a particular type of dairy cow. The 

typical pasture-based cow is normally smaller and lower yielding than a cow in a 

confinement system (Berry et al., 2005a). This means that, with her lower energy 

requirement for both maintenance and lactation, she will be able to take a greater 

proportion (and in some cases all) of her energy requirement from grass. In 

comparison, a large, high-yielding cow will struggle to achieve the necessary daily 

DMI to sustain her level of milk production if provided with a primarily grazed grass-

based diet (Kolver and Muller, 1998). With the increased export of products made 

from milk solids, along with payment systems based on protein and butterfat 

production rather than milk volume, there is increased interest in the introduction of 

Jersey genetics into typical Holstein-Friesian pasture-based herds. This tends to 

result in a cow with relatively greater milk solids production potential than the 

Holstein-Friesian breed (Vance et al., 2012). As this practice becomes common in 

pasture-based systems, the genotype of the corresponding dairy cow has changed 

further.  

Ultimately, pasture-based systems have produced a very different cow type to those 

typical of confinement systems, with contrasting management requirements and 

production goals. It follows then that pasture-based cows may have unique and 

distinct targets for growth, as well as consequences of variation of that growth which 

have yet to be identified. However, much of the work on replacement heifer growth, 
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the subject of this thesis, has in fact been performed in countries where confinement 

systems predominate (Davis Rincker et al., 2011; Soberon et al., 2012; Kiezebrink et 

al., 2015).  

There follows in Chapter 2 a literature review, which discusses currently used growth 

targets for dairy heifers, as well as the present state of knowledge of the effect of 

growth on reproductive and production outcomes in the same cohort. Chapter 3 

presents the first of two studies, which constitute the main body of this thesis. The 

aim of the first study was to investigate the effect of growth rate between birth and 

first breeding on heifer fertility on Irish commercial dairy farms operating seasonally 

calving, pasture-based systems. The second study, presented in Chapter 4, aimed to 

investigate the effect of pre-breeding growth on first lactation milk production in 

heifers from the same data set. Finally, Chapter 5 comprises a summary of the 

findings of both studies, followed by a discussion of the limitations of the presented 

research and suggestions for further research in this field. 
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2.1. Introduction 

Youngstock are the future of any dairy herd. Without replacement heifers, the herd 

ultimately cannot be maintained. Moreover, lack of attention to preparation of heifers 

for entering the milking herd can result in inadequate reproductive performance, 

failure to attain potential milk yield and possibly even untimely removal of the heifer 

from the herd, along with the enormous loss of investment that entails. This review 

will discuss the goals of heifer rearing and methods of evaluating such. Existing 

targets for replacement dairy heifer growth will be examined, together with a 

summary of current knowledge on the effect of pre-breeding growth rate on 

reproductive and lactation performance in dairy cows. 

2.2. Objectives of heifer rearing 

The primary objective of replacement dairy heifer rearing is to optimise lifetime milk 

production in an economically efficient manner. However, the effect of apparent 

economic savings during the heifer growing period may be to negatively influence 

future performance (Soberon, 2012).  There is no doubt that heifer rearing is a 

significant expense for any dairy operation, having been estimated at 15-20% of the 

total cost of milk production (Heinrichs, 1993). The cost of rearing a heifer to calve at 

24 months in the Irish pasture-based system has been estimated at €1545 (Shalloo 

et al., 2014). In the UK, Boulton et al (2017) estimated the mean cost of rearing a 

heifer to calving to be £1819. It has also been shown that the point at which these 

costs are recouped for an individual heifer is not reached until the second lactation 

(Archer et al., 2013; Boulton et al., 2017) 

 The attempt to minimise the cost of rearing has led to restricted milk feeding 

regimes (Drackley, 2008) with the aim of early weaning (Khan et al., 2011). 
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Anecdotally, there can also be lack of attention to nutritional needs in the post-

weaning phases, evidenced by practices such as feeding a silage-only diet during 

the first winter. Silage-only diets have been associated with an average daily weight 

gain (ADG) of only 0.3kg/day (Kennedy et al., 2013), which is insufficient growth to 

make target breeding weight unless heifers enter the winter above target weight 

(Kennedy et al., 2014).  This can lead to heifers that are undergrown at mating and 

ultimately, first calving later than the recommended window of 22 to 24 months 

(Akins, 2016). In fact, the literature suggests that, in many countries, there is 

significant progress still to be made towards this target. A median age at first calving 

(AFC) of 25 months has been found in Ireland (Berry and Cromie, 2009), with a 

corresponding figure of 28 months for the UK (Sherwin et al., 2016). A US study 

found that just 59% of Holstein heifers included in the data set calved within the 

recommended window (Hutchison et al., 2017). Crucially, a delayed AFC has been 

associated with reduced lifetime milk yield, making it an important target on the way 

to achieving an economically optimal yield.  Heifers that calved at 22 months 

produced 15kg of milk per day over their lifetime compared with 12kg for heifers 

calving at 42 months (Eastham et al., 2018). In another study, heifers calving at 

between 22 and 26 months produced 29,340kg lifetime milk yield compared to 

27,869kg from heifers calving at 26 to 30 months (Froidmont et al., 2012). This may 

be mediated by the impaired reproductive performance (Eastham et al., 2018) and 

reduced survival (Sherwin et al., 2016) associated with a later AFC. For all these 

reasons, a reduction in AFC towards the proposed 22-24-month target has also been 

shown to be economically favourable (Pirlo et al., 2000; Tozer and Heinrichs, 2001). 

2.3. Evaluation of heifer rearing 
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Although AFC is a vital metric in the evaluation of the replacement heifer rearing 

process, by the time a heifer is found to have a delayed AFC, no action can be taken 

to ameliorate the negative consequences. Pre-breeding/calving growth targets offer 

a more immediate method of assessment. Rate of growth is a determinant of age at 

onset of puberty (Macdonald et al., 2005), and as such influences AFC which, as 

discussed, has important consequences for a dairy cow’s productive life. Adequate 

growth rate has been cited as a requirement for calving at 22 to 24 months (Akins, 

2016). Growth rate, or ADG, is influenced by numerous factors, including nutritional, 

environmental and disease-related factors, making it an excellent overall measure of 

efficiency of youngstock management. ADG prior to first breeding has also been 

shown to impact subsequent milk production (Soberon et al., 2012; Chuck et al., 

2018). Given these effects on important aspects of dairy cow productivity, farmers 

require evidence based, breed-specific growth targets for the rearing period, 

something which is currently lacking in the literature. This knowledge gap is 

particularly obvious when considering pasture-based dairy systems, which differ from 

confinement systems in cow genotype, nutritional management and reproductive and 

lactational performance goals (Mee and Boyle, 2020). The following section will 

discuss existing growth targets for replacement dairy heifers in both pasture-based 

and confinement systems and the evidence base for these.  

2.4. Proportion of mature bodyweight growth targets 

Growth targets expressed as a proportion of mature bodyweight (MBW) are widely 

used. It is suggested that a dairy heifer should be 30% of her MBW at six months of 

age, 55-60% at breeding, 90-94% pre-calving and 82-85% post-calving (NRC, 2001; 

DairyNZ, 2011; Akins, 2016). However, these targets seem to be largely based on a 

single publication (Troccon, 1993), as well as the concept that the attainment of 55-
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60% of MBW is necessary for puberty, and hence breeding, to commence (NRC, 

2001). Troccon (1993) compared two winter feeding regimes in Holstein heifers 

managed in a hybrid system that alternated a six month period of winter confinement 

with six months of grazing in summer. They concluded that the regime which 

resulted in a higher rate of growth (0.83kg/day versus 0.70kg/day) between birth and 

six months of age was associated with a number of advantages, including a longer 

productive life, greater lifetime milk yield, birth of more calves, a lower incidence of 

mastitis and heavier carcass weight at culling. The group of heifers that grew at this 

higher rate weighed 30% of their adult bodyweight at the age of six months, 

compared with 27% in the slower-growing group. Although it is not clear whether this 

weight difference was statistically significant, the authors concluded that these 

findings supported the use of the target of 30% of mature bodyweight at six months 

of age. In contrast, there were only minor differences in outcomes when growth rates 

due to varying feeding regime (0.89kg/day versus 0.64kg/day) between 12 and 18 

months were compared in the same heifers, implying that there was little advantage 

to achieving a greater growth rate during this life stage. Possibly for this reason, the 

authors emphasise that heifers that grew at a higher rate from birth to six months, 

followed by a lower rate from 12 to 18 months, were 60% of their adult bodyweight 

when pregnant (although this data is not presented) and 80% post first calving. 

Again, these findings were presented as support for those growth targets, although 

the connection between the results of the study and the proportion of mature 

bodyweight targets is not immediately obvious. The results of Mc Naughton and 

Lopdell (2013) do largely support the 55-60% of MBW target, again citing Troccon 

(1993) as the source for the target. They reported that once heifers had reached 

90% of the 60% of MBW at breeding target, the effect of increasing body weight at 
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breeding on how early in the calving season a heifer calved was close to zero. 

However, this is a single study which did not set out in its objectives to validate this 

target. There do not appear to have been further attempts to specifically investigate 

the validity of these proportion of MBW targets in the literature.  

Although it is well established that liveweight has a significant effect on age at 

puberty (Macdonald et al., 2005; Archbold et al., 2012), it is difficult to find evidence 

for the statement that onset of puberty is dependent on the animal reaching 55-60% 

of MBW (NRC, 2001). Indeed, some research directly contradicts this figure (García 

Muñiz, 1998). This may be because of the difficulties inherent in conducting a long-

term longitudinal study when cattle do not reach MBW until 6-8 years of age 

(DairyNZ, 2011). Even if this evidence were available, 55-60% of MBW would 

presumably be the minimum, rather than the target weight at breeding. It has been 

shown that heifers are more fertile at their third than at their first oestrus (Byerley et 

al., 1987). Given this, targeting heifer growth so that onset of puberty is coincident 

with commencement of breeding would appear to be far from the ideal. 

An additional obstacle to the use of proportion of MBW targets presents itself in the 

determination of MBW itself. There are published averages for the various dairy 

breeds and strains (Roche et al., 2015), but these do not take into account individual 

farm genotypic differences. It is possible to take the average bodyweight of a sample 

of mature cows from the herd and use this as a proxy for expected MBW of the 

current generation of replacement heifers. However, there is no guarantee that a 

particular herd’s mature cows have reached their growth potential, particularly in 

pasture-based systems where nutrient supply may at times be limited by grass 

growth (Roche et al., 2015). This option also lacks accuracy in herds where the 

genotype of the mature cows does not match that of the incoming heifers, for 
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example where crossbreeding (Buckley et al., 2014) has recently been introduced. It 

is also subject to variation depending on stage of lactation and pregnancy, as cows’ 

body condition and liveweight change accordingly (Miller et al., 1969). Finally, an 

individual heifer’s MBW can be estimated from genetic measures such as the 

maintenance sub-index (MSI) of the economic breeding index (EBI) (McParland et 

al., 2017). However, this method is by definition a prediction based on the cull cow 

weight of the heifer’s relatives (Teagasc, 2014) and as such is open to error.  

Thus, proportion of MBW targets are widely cited but with minimal scientific 

validation and significant obstacles to their effective use. An alternative to growth 

targets using proportion of MBW is the monitoring and setting of targets for ADG at 

various stages of growth. 

2.5. Pre-breeding growth rate and reproduction 

Despite its established impact on age at puberty, there is a lack of published 

literature on the impact of growth rate on reproductive efficiency in dairy cows 

beyond this stage of development. A number of studies have consistently recognised 

that an increased pre-pubertal growth rate reduces age at puberty (Radcliff et al., 

1997; Lammers et al., 1999; Macdonald et al., 2005; Shamay et al., 2005).  Weight is 

a more important determinator of pubertal onset than age (Archbold et al., 2012). It 

follows then that heifers will reach a critical weight necessary for puberty earlier on in 

life if they grow more quickly pre-pubertally. Reduced age at puberty or at first 

breeding has in some studies been associated with reduced AFC (Brickell et al., 

2009; Davis Rincker et al., 2011), which may contribute to meeting AFC targets. 

Obviously, it is impossible for a heifer to conceive in line with AFC targets if she has 

not attained puberty by the required age for breeding. To a less extreme degree, 
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heifers have been shown to be less fertile at their first oestrus than at their third 

(Byerley et al., 1987). A higher pre-pubertal growth rate may result in a heifer having 

had her less fertile oestrus(es) prior to her first breeding, possibly leading to 

improved conception rates and reduced age at conception and calving. 

Beyond the effect on puberty there is little available literature regarding growth rate 

and reproductive performance and even less consistency in the findings. Macdonald 

et al (2005), after corroborating the findings of previous studies indicating that 

puberty occurs earlier in faster-growing heifers, followed these heifers through to 

breeding and calving. This was an experimental study, with Holstein-Friesian and 

Jersey heifers growing at between 0.3 and 0.77kg/day in the pre-pubertal period. 

They found that there was no effect of pre-pubertal growth on days to conception, 

conception rate, AFC or subsequent calving intervals, in spite of the effects on 

puberty. Hormonal treatments were used to synchronise the heifers however, which 

could have masked any naturally occurring difference in days to conception. 

Nevertheless, the researchers concluded that, beyond intervention in heifers with 

very low growth rates to ensure timely attainment of puberty, ADG had little 

relevance to reproductive performance. This lack of effect of pre-pubertal growth on 

reproductive performance, other than age at puberty, has been supported by other 

studies (Little and Kay, 1979; Lammers et al., 1999; Abeni et al., 2000; Carson et al., 

2000; Margerison et al., 2013; Castells et al., 2015; Kiezebrink et al., 2015). In 

contrast, others have found that an increased ADG within the pre-breeding period 

can reduce age at conception and at calving (Van Amburgh et al., 1998; Davis 

Rincker et al., 2011; Ishii et al., 2011). Others seem to suggest that the effect of ADG 

may not be linear, with the findings of Brickell et al. (2009) suggesting that a pre-

breeding growth rate of approximately 0.80kg/day may be most beneficial for heifer 
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reproduction. Study heifers with an ADG of 0.82kg/day had an advantage over 

heifers growing at 0.67kg/day in terms of AFC. However, a growth rate of 0.91kg/day 

was associated with heifers requiring more than two services per conception, while 

those requiring only one grew at 0.81kg/day, indicating that too high a growth rate 

may be detrimental. This was echoed in the findings of Krpalkova et al (2014a), who 

found that while ADG did not have an effect on AFC, calving interval or days from 

calving to conception, heifers in their lowest ADG category of less than 0.70kg/day 

had better conception rates and required fewer services per conception. 

Rather than ADG, others have examined the effect of absolute body weight at first 

breeding on fertility outcomes (Archbold et al., 2012; McNaughton and Lopdell, 

2013). Although absolute body weight can vary according to genotype (Berry et al., 

2005a), it can be assumed that rate of growth has at the very least the potential to 

impact absolute liveweight at a particular life event and consequently that these 

studies are relevant to the current discussion. Archbold et al (2012) found that 

heifers that were heavier at mating start date tended to calve earlier in the year. Mc 

Naughton and Lopdell (2013) identified a curvilinear relationship between proportion 

of target liveweight at breeding (60% of MBW) and calving date. Calving was earlier 

with increasing proportion of target live weight at breeding, up until 90% of target 

weight. The effect of increasing live weight at breeding on calving date was greatest 

in heifers that were furthest from target weight at breeding.  

There are several possible reasons for the contrasting findings of the studies 

discussed above. The first is the variation in stage of growth examined by individual 

studies. For example, Brickell et al (2009) weighed calves between 30 and 450 days 

of age, meaning they were unable to assess the effect of growth in the first four 

weeks of life. In contrast, Davis Rincker et al (2011) and Kiezebrink et al (2015) 
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examined ADG from birth to weaning only. In studies that have demonstrated an 

effect of ADG over a longer time period (Brickell et al., 2009) it is not clear how much 

of the effect on fertility comes from shorter growth stages within the overall data 

collection period. 

Variation in ADG between and within studies is another possible factor. It has 

already been recognised that increasing low liveweight has a greater impact on 

reproductive performance than increasing moderate or high weight (Archbold et al., 

2012; McNaughton and Lopdell, 2013). Davis Rincker et al (2011) compared 

relatively low ADGs of 0.45 and 0.68kg/day, finding that the latter resulted in earlier 

conception and calving. Kiezebrink et al (2015) compared ADGs of 0.62 and 

0.78kg/day and found no difference in AFC. This is contradicted however by Castells 

et al (2015), who found no difference in reproductive parameters between calves 

grown at 0.42 and 0.52kg/day. It may be that the relatively small magnitude of 

difference between the growth rates compared within this study is an additional 

confounding factor. 

Where higher growth rates have had no effect on AFC or conception in spite of being 

associated with earlier puberty (Lammers et al., 1999; Macdonald et al., 2005), this 

could be because the study animals had all reached puberty well before breeding, 

negating the effect of breeding at early compared to subsequent oestruses. 

However, not all of the animals in these studies were cycling at planned start of 

breeding, which would seem to be contrary to this argument.  

Individual study factors could also play a part. Castells et al (2015) found no 

difference in reproductive performance between different growth rate treatments, 

however first insemination happened at designated age and hip height rather than 
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weight. This meant that faster growing animals that reached critical weight for 

puberty earlier on may not have been afforded the opportunity to conceive any 

earlier. Macdonald et al (2005) hormonally synchronised all heifers prior to breeding, 

which may have masked any natural effect of reduced days to conception and 

calving that might have occurred without hormonal intervention.

The reasons for variation in the effect of pre-breeding growth rate on reproductive 

performance in dairy heifers are not clear. Future research should investigate the 

effect of growth rate over shorter life stages within the overall pre-breeding period, 

for example taking weaning, housing and turnout weights as well as birth and 

breeding weights. This would help to identify life stages where growth may have a 

particularly strong effect, as well as facilitating investigation into the effects of 

compensatory growth following a period of restriction. In turn, this could translate into 

practical advice to farmers on when to focus efforts on reaching a certain ADG 

target. There is also a knowledge gap regarding calf growth in pasture-based 

systems. Of the studies discussed above, only two (Macdonald et al., 2005; 

Margerison et al., 2013) have investigated the effect of growth rate on reproduction 

in a pasture-based context. In addition, both these studies were experimental, with 

limited numbers of treatments. This thesis will use an observational approach to 

examine the effect of a wide range in pre-breeding ADG on heifer fertility in the Irish, 

seasonally-calving, pasture-based system.

2.6. Pre-breeding growth rate and lactation performance 

One of the most frequently investigated ADG targets is that which will optimise milk 

yield. Studies have usually focused on the effect on first lactation milk yield, likely 



16 

due to the delay associated with longer periods of follow-up, although some have 

looked at subsequent lactations also.  

2.6.1. Pre-pubertal growth rate and lactation performance 

In the 1990s and early 2000s there was increased interest in the effect of pre-

pubertal growth rate on mammary development and lactation performance. This 

interest originated in the concept that in heifers the mammary gland undergoes a 

period of accelerated, allometric growth from the age of three months to a number of 

weeks following the attainment of puberty (Sinha and Tucker, 1969). It would 

therefore follow that manipulation of ADG during this life stage could impact 

mammary growth and hence gland development and subsequent milk yield. A 

number of experimental studies were carried out which compared conventional with 

accelerated pre-pubertal growth rates. These studies are summarised in Table 1. 

The overall impression is that an accelerated growth rate (although there was a 

variation of 340g in what was considered ‘accelerated’) resulted in either no effect or 

a negative effect on first lactation milk yield. Reviews by Sejrsen and Purup (1997) 

and Sejrsen et al (2000) also cautioned against high growth rates due to the effect 

on milk yield potential, albeit with the caveat that a higher growth rate due to greater 

genetic potential for growth (i.e. a larger phenotype) actually had a beneficial effect 

on milk production (Sejrsen et al., 2000). Zanton and Heinrichs (2005) suggested 

that the reason for the disparity in the results of these could be choice of ADG, 

particularly if the relationship between ADG and first lactation milk yield was 

curvilinear. Their discussion highlighted the inherent unsuitability of experimental 

designs with limited numbers of treatments in identifying a curvilinear relationship. 

They then went on to confirm (by meta-analysis) the existence of a quadratic 

relationship between pre-pubertal ADG and first lactation milk yield, with an ADG of 
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0.80kg/day resulting in maximum yield. This is still the most current pre-pubertal 

ADG target for maximum first lactation milk yield available in the literature, and by 

virtue of study design can be considered to provide a strong level of evidence. 

However, it is important to note that the meta-analysis was based on a relatively 

small number of studies, all of which came from the North American system and may 

not be relevant to a pasture-based system. The study is also now 15 years old and 

obviously fails to include material from new studies conducted since then, as dairy 

genotypes have evolved internationally.  

Two primary explanations have been suggested for the apparently negative effect of 

accelerated pre-pubertal growth on subsequent milk yield. Various studies have 

investigated the effect of ADG on growth and composition of the udder. Rather than 

growing continuously in proportion with the rest of the body, the udder goes through 

stages of allometric and isometric growth before first calving. Allometric growth 

implies that the mammary gland grows at a greater rate than body surface area, 

while isometric implies that the rates are comparable (Sinha and Tucker, 1969). The 

first allometric stage begins at 3 months of age and ends shortly after the attainment 

of puberty (Sinha and Tucker, 1969). It has been demonstrated that high pre-

pubertal growth rates can encourage the deposition of mammary fat (Capuco et al., 

1995; Meyer et al., 2006b) and/or impair development of mammary parenchyma 

(Sejrsen et al., 1982; Harrison et al., 1983; Meyer et al., 2006b), subsequently 

reducing potential for yield. However, these detrimental effects have not been 

observed in all studies (Valentine et al., 1987; Radcliff et al., 1997; Daniels et al., 

2009). In addition, Capuco et al (1995) did not find a reduction in milk yield 

associated with an increase in mammary fat. An alternative possibility lies in the 

coincident timing of the end of the allometric phase of udder growth and completion 
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of a number of oestrous cycles post-puberty. As previously discussed, higher pre-

pubertal growth rates have been shown to lead to earlier puberty. It has been 

suggested that earlier puberty may result in the udder spending reduced time in the 

allometric phase of growth, with impaired development and  reduced milk yield as a 

consequence (Meyer et al., 2006a; b; Roche et al., 2015). 

2.6.2. Pre-weaning growth rate and lactation performance 

More recently, interest has turned to the effect specifically of pre-weaning ADG on 

lactation performance. It is possible that interventions could be targeted at this short 

period of heifer rearing, when feed conversion efficiency is high and growth rate 

easily modifiable through provision of nutrients from liquid feed. This has generally 

been investigated in a similar fashion to pre-pubertal ADG, using an experimental 

study design to compare the effect of two different growth rates. However, some 

observational studies are available (Soberon et al., 2012; Hoseyni et al., 2016) A 

number of studies have identified a positive effect of increasing pre-weaning ADG on 

milk yield (Shamay et al., 2005; Moallem et al., 2010; Soberon et al., 2012; 

Margerison et al., 2013; Castells et al., 2015). While others have not found a 

significant effect (Raeth-Knight et al., 2009; Kiezebrink et al., 2015; Van De Stroet et 

al., 2016), in some cases there remained a tendency for greater ADG to result in 

greater first lactation milk yield (Davis Rincker et al., 2011; Hoseyni et al., 2016). The 

author is not aware of any studies which have demonstrated a negative impact of 

higher pre-weaning ADG on future milk yield. Two meta-analyses have attempted to 

further clarify the relationship between these two variables. Soberon and Van 

Amburgh (2013) analysed 11 experiments to conclude that there was a linear 

relationship between pre-weaning ADG and milk yield, with a 1kg increase in ADG 

resulting in a 1550kg increase in first lactation milk yield. Gelsinger et al (2016) 
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produced rather conflicting results however, when they found that below 0.5kg/day 

ADG has little effect on milk yield. Above that however, there was a beneficial effect 

of increasing ADG. It can be concluded that increasing pre-weaning ADG is likely to 

have a positive effect on first lactation milk yield. It is possible that a large proportion 

of any effect of overall birth to breeding growth rate on first lactation milk yield could 

be attributed to the effect of pre-weaning growth. Soberon et al (2012) argued that 

their identified positive milk yield response to increasing post-weaning to breeding 

ADG could be dependent on an increased plane of nutrition and ADG during the pre-

weaning phase.  However, this is contradicted by Chuck et al (2018), who found that 

pre-breeding, rather than pre-weaning growth had the greatest effect on milk yield 

parameters in a pasture-based context. 

2.6.3. The effect of study type 

These latter two studies are examples of observational studies, which are now 

beginning to appear more frequently in the literature on the topic of ADG and its 

effect on milk yield. These tend to be conducted over a longer time frame than 

experimental studies, which has the advantage of being able to assess growth over 

a longer period. They also have greater external validity than experimental studies, 

which may not reflect the true circumstances on commercial dairy farms. Soberon et 

al (2012) found a positive linear relationship between both pre-weaning and pre-

breeding ADG and first lactation milk yield, predicting that for every 1kg of pre-

breeding ADG, a heifer would increase her first lactation milk yield by 3281kg. The 

overall effect across the first three lactations was also positive. Similarly, Chuck et al 

(2018) predicted that for every 1kg increase in weaning to breeding ADG, milk yield 

would increase by 3450kg at 250 days in milk. Storli et al (2017) found post-pubertal 

(but pre-breeding) ADG from 10 to 15 months of age to have a greater effect on yield 
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than earlier or younger growth phases, with a curvilinear relationship, yield being 

maximised at an ADG of 0.83kg/day. These results are similar to the experimental 

study carried out by Macdonald et al (2005), who found a benefit of increased post- 

rather than pre-pubertal ADG. Conversely, Krpalkova et al (2014a) failed to find an 

interaction between timing of ADG (pre- or post-pubertal) and yield, reporting instead 

that heifers with an ADG greater than 0.85kg/day produced more milk in their first 

and subsequent lactations than those growing at lower rates, whether this occurred 

in the pre- or post-pubertal period. It is of course possible that the majority or all of 

the pre-breeding effect identified by Soberon et al (2012) and Chuck et al (2018) was 

due to post-pubertal growth. This could also explain the disparity between the 

findings of studies examining pre-breeding growth rate and those looking specifically 

at pre-pubertal growth.  

Observational studies also have their own inherent limitations. Depending on study 

design, it may not be possible to analyse growth at shorter sub-stages within the 

overall study period. Control of confounding factors can be more difficult and data 

collection less consistent, especially where data is collected retrospectively and 

across multiple farms. Observational studies are less likely to determine the onset of 

puberty, instead equating puberty to first breeding (Soberon et al., 2012; Chuck et 

al., 2018) or using age to estimate pubertal onset (Krpalkova et al., 2014b; Storli et 

al., 2017). In some cases, this may be because data have been collected 

retrospectively, so the opportunity to make more accurate estimations is not 

available. However, it has been demonstrated that puberty can occur months before 

breeding would be initiated in systems where heifers are bred at 14 or 15 months 

(Capuco et al., 1995; Shamay et al., 2005; Davis Rincker et al., 2011). Body weight 

has also been shown to be more important for attainment of puberty than age 
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(Archbold et al., 2012). In studies where onset of puberty has been estimated using 

weight limits (Macdonald et al., 2005) or sequential serum progesterone 

concentrations (Sejrsen et al., 1982), the effect of ADG pre- and post-puberty on milk 

yield varies. Thus, there is margin for error where the definition between pre- and 

post-pubertal states may not have been accurately determined. This could explain 

some of the contrasting findings within this study type. Further research into the 

effect of peripubertal growth on milk production should clearly the define pre- and 

post-pubertal periods using evidence-based criteria. 

2.6.4. Conclusions on the effect of pre-breeding growth rate on lactation 

performance 

On balance, the available peer-reviewed evidence suggests the following: 

1. Within the overall pre-breeding growth phase, certain stages (e.g. birth-

weaning, weaning-puberty, puberty-breeding) have effects that vary both in 

direction and magnitude of effect. 

2. Increasing ADG during the pre-weaning period has a positive, linear effect on 

first lactation milk yield and possibly subsequent lactations too. 

3. There is a curvilinear relationship between pre-pubertal (excluding pre-

weaning) ADG and first lactation milk yield, with maximum yield achieved in 

the region of 0.80kg/day. 

Further research is necessary to assess the effect of ADG during different phases of 

growth within the overall pre-breeding period on milk yield, particularly surrounding 

the pubertal transition phase. In spite of the evidence available for the points above, 

little is known about whether these findings apply to pasture-based systems. Only 

two of the studies above (Macdonald et al., 2005; Chuck et al., 2018) were carried 
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out in such systems, and none have been carried out in Ireland. This thesis will 

discuss the effect of ADG from birth to breeding on first lactation milk production in 

the Irish, spring-calving, pasture-based system, creating a platform for further study 

on the effect of growth phases within the overall pre-breeding period. 

2.7. Conclusions 

A higher pre-pubertal ADG results in earlier attainment of puberty. Beyond this 

though, the evidence available for the effect of pre-breeding growth rate on 

reproductive performance in heifers is conflicting. Further research is needed to try 

to clarify the effect of growth rate on fertility, particularly in pasture-based systems 

where studies are lacking. The work presented here will attempt to partially fill this 

knowledge gap.  

While a higher pre-weaning growth rate would appear to be beneficial to first 

lactation milk yield, the relationship between peripubertal growth and milk yield is 

less clear and is likely to be curvilinear. There is no consensus on these effects in a 

pasture-based context. The presented study will examine the effect of growth rate 

from birth to breeding on first lactation milk yield in the Irish seasonal, spring-calving 

system.  
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2.8. Tables and Figures 

Table 1. Summary of studies investigating the effect of pre-pubertal ADG on first 

lactation milk yield, 1993 to 2000. 

Study 
Conventional 
ADG (kg/day) 

Accelerated 
ADG (kg/day) 

Difference 
Accelerated 

vs 
Conventional 

Effect of 
accelerated 
ADG on first 

lactation 
milk yield 

p-value 

Radcliff et al. 
(2000) 

0.77 1.12 0.35 Reduction p<0.01 

Carson et al. 
(2000) 

0.70 0.95 0.25 None p>0.05 

Abeni et al. 
(2000) 

0.67 0.78 0.11 None Not significant 

Lammers et 
al. (1999) 

0.71 1.00 0.29 Reduction p=0.03 

Waldo et al. 
(1998) 

0.74 0.95 0.21 None Not significant 

Van Amburgh 
et al. (1998) 

0.68 0.94 0.26 Reduction p<0.05 

Peri et al. 
(1993) 

0.63 1.10 0.47 None p<0.078 

Stelwagen 
and Grieve 

(1992) 
0.61 0.90 0.29 None p>0.10 
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3.1. Abstract 

The effect of average daily gain (ADG) on reproductive outcomes in replacement 

dairy heifers was investigated. All heifers were managed in the typical Irish spring 

calving, pasture-based system, where the herd calves in one block between January 

and April and the majority of the diet comprises grazed grass. Heifer calves (n=399) 

from seven herds were weighed at birth and at the beginning of the breeding season, 

and ADG was calculated. Service dates and pregnancy diagnosis results were 

recorded and conception dates were calculated. Days open (DO) was defined as the 

number of days between the beginning of the breeding season and conception. 

Genetic data were retrieved from the Irish Cattle Breeding Federation database. A 

Cox proportional hazard model was constructed to identify variables with a 

significant effect on DO. An accelerated failure time model was used to predict 

survival curves and median survival times for different combinations of the significant 

variables. ADG ranged from 0.41 to 0.91kg/day, with a median of 0.70kg/day. Frailty 

effect of farm within year, maintenance sub-index of the economic breeding index 

and ADG had a significant effect on DO. Derived from the final accelerated failure 

time model, the predicted median DO for a heifer with an ADG of 0.40, 0.70 or 0.90 

kg/day aged 443 days at the beginning of the breeding season and with a 

maintenance sub-index in the second tercile, were 27, 16 and 11 days, respectively.  
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3.2. Introduction 

Good reproductive performance is vital to any dairy system, with the maintenance of 

an appropriate calving to conception interval essential for the supply of the required 

volumes of milk at the time of year dictated by the system. The timing of calving of 

heifers is critical to maintenance of the compact calving pattern required by seasonal 

systems. These heifers, unhindered by the metabolic demands of milk production, 

can be expected to have high conception rates and calve early in the year, thereby 

bringing the mean calving date of the herd forward. Earlier calving provides an 

opportunity for more days in milk and associated increased yearly milk yield, 

assuming the whole herd is dried off on a similar date, as is common practice in a 

seasonal system. The benefits of reducing age at first calving (AFC) have been 

widely demonstrated (Tozer and Heinrichs, 2001; Ettema and Santos, 2004; 

Eastham et al., 2018). The target AFC of 22 to 24 months proposed by Akins (2016) 

may be achieved if live weight milestones of 55% of mature bodyweight at breeding 

and 82% post-calving (NRC, 2001) are reached. For a typical Irish Holstein Friesian 

(HF) calf with a birthweight of 36kg and a mature body weight of 580kg (Kennedy 

and Murphy, 2017), an ADG of 0.68kg/day would be necessary to reach these AFC 

and live weight targets. 

In a seasonally calving system, the date of the first day of the breeding season 

predetermines minimal heifer age at breeding. With breeding beginning on a set date 

(termed mating start date; MSD), rather than when the individual has reached target 

weight, heifers have a fixed amount of time (birth to MSD and MSD to conception) in 

which to meet liveweight targets. Heifers that fail to conceive in time to calve in their 

second year of life are then left to either calve at three years of age or removed from 

the herd (Berry and Cromie, 2009). The cost of rearing a dairy heifer to calve at two 
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years of age is estimated at €1500 (Shalloo et al., 2014). Calving at 36 months 

extends the non-productive life stage of the animal by a year, further increasing the 

cost of rearing. The number of animals failing to achieve the target AFC must 

therefore be minimized to achieve economic efficiency. However, an Irish study has 

demonstrated a median AFC of 25 months (Berry and Cromie, 2009), a full month 

later than the suggested target range. Data collected by the Irish Cattle Breeding 

Federation indicate that, of heifers that calved in 2018, only 70% calved between 22 

and 26 months of age (ICBF, 2018). This suggests there is progress to be made in 

achieving target AFC in the Irish national dairy herd.  

An AFC of greater than 24 months is associated with reduced economic gain due to 

increased rearing costs, in spite of increased revenue from greater first lactation milk 

yield (Pirlo et al., 2000). It has also been linked with increased calving interval and 

increased first lactation somatic cell count (Eastham et al., 2018). Conversely, a 

much younger AFC of 21 months has been shown to result in reduced first lactation 

milk yield (Eastham et al., 2018). A meta-analysis by Zanton and Heinrichs (2005) 

demonstrated that pre-pubertal growth rates greater than 0.799kg/day resulted in 

reduced first lactation milk production. Excessive growth rates can lead to obesity 

with the associated risks of dystocia (Hoffman et al., 1996) and transition cow 

disease (Mulligan et al., 2006). However, calves with low growth rates of between 

0.40 and 0.56kg/day have been found to be older at puberty (Davis Rincker et al., 

2011) and calving (Raeth-Knight et al., 2009) and have reduced mammary 

parenchyma in the pre-pubertal period (Brown et al., 2005). Onset of puberty, 

obviously a pre-requisite for successful conception, has been consistently shown to 

be influenced by liveweight more so than age. The attainment of 55-60% of mature 
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bodyweight has been demonstrated to be key for puberty to commence (NRC, 

2001).  

Limited published work is available on the rate of growth of calves in seasonally 

calving, pasture-based systems, and its effect on their fertility. To the authors’ 

knowledge, Macdonald et al. (2005) and Roche et al. (2015) are the only 

publications pertaining to this dairy system.  As such, it is difficult to advise farmers 

about the optimal growth rate to aim for between birth and breeding to maximize 

heifer fertility. The aim of this study was to document growth rates in replacement 

dairy heifer calves on a selection of Irish farms and to investigate the effect and 

relative importance of growth rate on reproductive performance. 

 

3.3. Materials and methods 

The data used in this study were sourced from a convenience sample of seven 

commercial spring calving, pasture-based dairy farms in counties Kildare and 

Wicklow in Ireland. These farms were involved in an ongoing herd health 

management program conducted by University College Dublin (Somers et al., 2015; 

Šavc et al., 2016). Data were sourced from 434 heifers born in spring 2015 (7 herds) 

and 2016 (3 herds) and span the period from birth until the end of their first breeding 

season (i.e. July 2016 and 2017, respectively). Nutritional management practices 

were not standardized across the farms and are summarised in Appendix Table A1. 

Reproductive management on all farms was via artificial insemination to observed 

oestrus. Artificial insemination was replaced by natural service at a certain number of 

weeks (varying according to farm) into the breeding season. Reproductive hormonal 

treatments were not used as a routine management practice.  
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3.3.1. Data 

Fertility Data: The first day of each breeding season, MSD, was reported by the 

farmer. The end of the breeding season was taken as the last recorded service date. 

Pregnancy diagnosis was carried out by ultrasound examination at approximately 30 

days from last recorded service and again at approximately 60 days in gestation. 

Date of first service, date of conception and pregnancy status at the end of the 

breeding season were recorded for each animal.  

Weight Data: All weights were recorded by farmers using their own calibrated 

electronic weighbridge scales. Weight data were available for 434 calves. The mean 

number of weights per calf from birth to two years of age was 5.43 (SD 2.91) and 

79% of all birth weights taken on the day of birth. Calves (n=35) were excluded from 

the study if the initial weight was not within 10 days of age or where only one weight 

was available in the first year of life. Where not directly available, live weight (kg) at 

birth and at MSD was estimated by fitting individual growth curves based on the 

method in Berry et al. (2005a) using the von Bertalanffy growth curve function (Von 

Bertalanffy, 1957) and minimizing the root mean square error of actual versus fitted 

liveweight using the Levenberg-Marquardt algorithm implemented in the R package 

minpak (Elzhov et al., 2016) (Elzhov et al., 2010). The von Bertalanffy function is 

described as: 

Wt = A(1 − Be−kt)
3

where Wt = liveweight at age t (days); A = asymptotic mature live weight; Be = 

constant of integration; k = maturing rate (per day). Mature weight was based on the 

function described by McParland et al (2017): 
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𝑚𝑎𝑡𝑢𝑟𝑒 𝑙𝑖𝑣𝑒 𝑤𝑒𝑖𝑔ℎ𝑡 = 633.2 − 4.16 ∗ 𝑚𝑎𝑖𝑛𝑡𝑎𝑖𝑛𝑎𝑛𝑐𝑒 𝑆𝐼 

Where maintenance SI = maintenance subindex of the Irish Economic Breeding 

Index (Veerkamp et al., 2002). Mean mature weight based on MSI was 588kg. Mean 

A, Be, k and root mean squared error were 551 kg, 0.60, 0.0035 and 5.4kg, 

respectively. These values were comparable to those of Berry et al (2005a). 

Breed and Genetic Data: For each animal, overall economic breeding index (EBI) 

(Veerkamp et al., 2002) as well as its sub-indices for production, fertility, calving, 

beef, maintenance and health were obtained from the Irish Cattle Breeding 

Federation database. Predicted transmitting ability (PTA) values for milk, fat and 

protein in kilograms, fat and protein percentage, calving interval and survival were 

also collected. Calf breeds were comprised of a mix of Holstein-Friesian (HF), 

Friesian and Jersey. Calves were categorised as either HF or Jersey crossbred. 

Crossbred animals were classified as having more than 40% Jersey genetics, and 

the remainder were classified as HF. 

 

3.3.2. Heifer Management  

Management practices were not standardised across the farms. To describe the 

management practices, information was collected via face to face interview and 

recorded using a standardised questionnaire.  

 

3.3.3. Statistical Analysis 
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Variables: Data management was conducted in RStudio ( RStudio Team, 2016). For 

each animal, the variables included in the data analysis were as follows: farm, breed, 

month of birth, MSD, end of breeding date, birth weight, weight at MSD, ADG from 

birth to MSD, estimated mature weight, percentage of mature weight at MSD, 

pregnancy status at the end of the breeding season, EBI sub-indices and PTA 

values. 

Descriptive Analysis: For each herd, the mean and standard deviation were 

calculated for each of the available variables. Distributions of ADG from birth to 

MSD, age at MSD, days open (DO) and days from MSD to first service were plotted 

(Figures 1, 2, 3 and 4). 

Survival Analysis: Survival analysis was performed to assess the effect of ADG 

from birth to MSD on DO ( number of days between MSD and conception) and on 

days to first service (number of days between MSD and first service) whilst 

accounting for genetic and phenotypic variables. All analysis was performed using 

the survival package in R (Therneau, 2015).  

Cox proportional hazard model: A Cox proportional hazard (CPH) model was used 

to identify significant variables. DO was used as survival time in the first model and 

days to first service was used in the second. Pregnancy status at the end of the 

breeding season was used as the outcome event. Animals not pregnant at the end of 

the breeding season were right censored.  

An initial univariate analysis was used to screen variables to be brought forward to 

the multivariate model building process. During the univariate and multivariate 

analyses, the frailty (random) effect of farm within year was included in all models. In 

addition, to account for the effect of differing ages at the start of breeding, age at 
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MSD was included in all models. During the univariate analysis, log-log plots and 

examination of Schoenfeld residuals were used to evaluate the proportional hazards 

assumption. Maintenance sub-index (MSI) of the EBI as a continuous variable 

showed significant time dependency of residuals. When grouped in terciles the 

proportional hazards assumption was satisfied.  

All variables significant at p≤0.20 were taken forward to multivariable analysis. A 

multivariable CPH model was constructed using a forward stepwise method with 

variables added in order of lowest univariate p-value. At each model building step, 

variables were introduced and removed from the model based on a significant 

improvement (p ≤0.05) in a log likelihood ratio test. Correlation between variables 

was assessed as variables were added to the model. If variables were correlated 

and resulted in non-significance when both were included, but the inclusion of either 

was significant individually, then the retained variable was selected by comparing the 

greatest improvement in likelihood ratio test p-value of the respective models. The 

hazard function for the derived model may be expressed as 

𝜆(𝑡𝑖𝑗𝑘|𝑍𝑖𝑗) = 𝑍𝑖𝑗𝜆0(𝑡𝑖𝑗𝑘) exp(𝛽1𝑋1𝑖𝑗𝑘 + 𝛽2𝑋2𝑖𝑗𝑘) 

Where 𝜆0 is the baseline hazard at time t, Zij is the multiplicative frailty effect of the 

ith farm in the jth year, 𝛽1 is the coefficient for ADG and 𝛽2 is the coefficient for MSI 

group for where X is the respective covariate for cow k. 

Accelerated failure time model: To illustrate the relative importance of each of the 

parameters in the final CPH model, a parametric accelerated failure time (AFT) 

model was used to predict survival functions of a range of combinations of the 

significant variables in the final CPH model. A range of distributions were trialled: 

Weibull, exponential, logistic, log-logistic, log-normal and Gaussian. The final 
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distribution was selected based on comparison of the Akaike information criterion 

values. The median and 90% survival times were predicted for several combinations 

of variable values. 

 

3.4. Results 

3.4.1. Descriptive Analysis 

After the exclusion of animals with missing live weights, 399 animals were included 

in the final data set. Summaries of the distribution of variables across each herd are 

shown in Table 1 and Figures 1, 2, 3 and 4. Regarding breed, 85% of the calves 

were HF, with the remainder classified as crossbred. The ADG ranged from 0.41 to 

0.91kg/day, with a median of 0.70kg/day (interquartile range = 0.65 to 0.74kg/day; 

Figure 1). Age at MSD ranged from 379 to 472 days, with a median of 444 days 

(Figure 2). Of the heifers born in 2015 and 2016, 85% (235/276) and 85% (104/123), 

respectively, conceived within six weeks of MSD (i.e. had 42 or fewer DO). Figure 3 

illustrates the distribution of DO across the seven farms. Figure 4 illustrates the 

distribution of days to first service across the farms. 

 

3.4.2. Univariate Analysis 

DO model: Following univariate analysis, age at MSD, MSI, breed, month of MSD, 

ADG, and fertility sub-index of the EBI were taken forward for consideration in the 

DO multivariate model building process.  

Days to first service model: For the corresponding days to first service model, age 

at MSD, percentage of mature weight at MSD, ADG from birth to MSD, breed, MSI, 



34 
 

beef sub-index, PTA for kilograms of milk fat, PTA for calf survival and PTA for milk 

fat percentage were taken forward. 

 

3.4.3. Multivariable Analysis 

CPH model – DO: ADG as a continuous variable (p=0.04), maintenance sub-index 

categorized into terciles (p=0.04) and frailty effect of farm within year (p=0.04) were 

all significant in the DO CPH model (Table 2). Age at MSD was retained but was not 

significant in the final model (p=0.17). 

CPH model – days to first service: Percentage of mature bodyweight at MSD was 

the only significant variable in the days to first service model (p<0.01); Table 3). 

Frailty effect of farm within year was also included in this model (p=0.19). Age at 

MSD, although retained, was not significant in the final model (p=0.55).  

AFT model: Predictions generated by the AFT model are demonstrated in Figure 5 

and Table 4. Figure 5 displays cumulative hazard of pregnancy for a heifer with an 

age at MSD of 443 days and an MSI in the second tercile. The scale parameter for 

the shape of the log logistic curve was 0.58. Predicted median DO for this heifer with 

an ADG of 0.40kg/day was 27 days, dropping to 16 days with an ADG of 0.70kg/day 

and 11 days with an ADG of 0.90kg/day. Predicted days until 90% chance of 

pregnancy for the same heifer were 103, 61 and 43 for the same respective ADG.  

 

3.5. Discussion 

3.5.1. Methods and Study Data  
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To the authors’ knowledge, this is the first retrospective study to assess the effect of 

growth rate on fertility in pasture-based, seasonally calving dairy systems. 

Additionally, the authors are not aware of any similar studies using survival analysis 

to investigate this effect. Previous observational, retrospective research in this field 

(Brickell et al., 2009; Krpalkova et al., 2014a; Krpalkova et al., 2014b) has been 

performed in the UK and the Czech Republic. In these countries youngstock spend 

less or no time at grass, compared to the pasture-based system which is most 

common in Ireland. Limited work has been published on the effect of growth rate on 

fertility in pasture-based dairy systems, where animals may not reach their growth 

potential due to variations in the availability and quality of grass (Roche et al., 2015). 

In New Zealand, Macdonald et al. (2005) imposed nutritional treatments on groups of 

HF and Jersey heifers, resulting in varying ADG, and assessed the effect of this 

variation on reproductive outcomes. This type of prospective, experimental study has 

previously been shown to yield different results compared with the retrospective, 

epidemiological study type described here when used to investigate the effects of 

growth rate in dairy heifers (Roche et al., 2015). Regression analysis and 

generalized linear modelling have previously been used to look at associations 

between ADG and reproductive parameters such as AFC, services per conception, 

conception rates and calving interval (Krpalkova et al., 2014a; Krpalkova et al., 

2014b). The survival analysis performed in the current study is particularly suited to 

assessment of fertility in seasonally calving herds. The data provide a time element 

(DO, commencing at mating start date) and an event (pregnancy), and the analysis 

can cope with censored data (heifers which reached the end of the breeding season 

without getting pregnant or left the breeding herd during the season for a reason 

other than pregnancy, such as death). 
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3.5.2. Modelling Outcomes 

Average daily gain, MSI of the EBI system, and farm within year of birth were all 

found to have a significant effect on DO in the multivariate model. 

The present study found increasing ADG between birth and breeding reduces the 

number of days between mating start date and conception (DO). For a heifer 443 

days of age at the start of the breeding season, with an MSI in the second tercile, the 

median predicted DO were 27, 16 and 11 for an ADG of 0.40, 0.70 and 0.90 kg/day, 

respectively. This clearly illustrates the reduction in DO with increasing ADG, as well 

as the greater difference between minimum and the median than between the  

maximum and median, meaning that the beneficial effect declines as ADG 

increases. This reduction in DO translates to a reduction in herd average AFC 

towards target, with the associated benefits not just in terms of maintenance of 

calving pattern, but with regard to survival in the herd (Sherwin et al., 2016), udder 

health (Eastham et al., 2018), lifetime milk yield (Pirlo et al., 2000) and economic 

returns (Tozer and Heinrichs, 2001; Ettema and Santos, 2004). 

Several studies have previously examined the effect of ADG on various reproductive 

parameters. The only consensus however, has been an association between 

increasing ADG either in the pre-weaning or pre-breeding periods and a reduced age 

at puberty (Macdonald et al., 2005; Moallem et al., 2010; Davis Rincker et al., 2011) 

and first calving (Brickell et al., 2009; Raeth-Knight et al., 2009; Davis Rincker et al., 

2011; Krpalkova et al., 2014a). Increasing ADG has previously either resulted in no 

difference or a negative impact on other measures of reproductive efficiency. 

Krpalkova et al. (Krpalkova et al.) found that both conception rate to first service and 
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overall conception rate in the first breeding season decreased with increasing ADG 

between 6 and 14 months of age. In a separate publication, also by Krpalkova et al. 

(Krpalkova et al.), a high ADG over a similar timeframe was associated with an 

increased interval between first and second calving. However, there were no 

significant differences in DO or services per conception between high-, medium- and 

low-ADG groups. In contrast, Brickell et al. (Brickell et al.) found that heifers with an 

increased growth rate from 30 days of age until breeding required more services per 

conception. These findings contradict those of the current study, which indicate that 

an increased ADG overall between birth and breeding has a positive effect on 

fertility. This could be due to differences in cow type and management system, this 

being the first observational study on this subject in a pasture-based system. 

Macdonald et al. (Macdonald et al.), whose study was performed on grazing heifers 

in New Zealand, found that varying growth rate between 100 days of age and 

puberty had no effect on days to conception. However, all heifers in the study were 

hormonally synchronized, which has an effect on this reproductive parameter and 

makes it difficult to compare directly with the findings of the present study. Difficulty 

in comparison with and between previous studies is further compounded by variation 

in the specific reproductive parameters used, differences in study design 

(observational versus experimental), and the classification of ‘high’ and ‘low’ growth 

rates. For example, Krpalkova et al. defined a high ADG as ≥0.95kg/day (Krpalkova 

et al., 2014b) in one study and as ≥0.80kg/day in another (Krpalkova et al., 2014a). 

The MSI of the EBI system also had a significant effect on DO in the multivariable 

analysis. This figure is calculated from cull cow weight (Teagasc, 2014). It accounts 

for the fact that a larger cow will be more expensive to rear and maintain than one 

with a lower adult bodyweight. As such, it is a genetic proxy for adult body size or 
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mature liveweight. As this is intrinsically linked to average daily gain, it is 

unsurprising that it was significant in the final model.  

The relationships and correlations between many of the variables investigated in this 

study can make it difficult to disentangle their effects. The significance of ADG, but 

not weight at MSD, in the DO model would appear to indicate that rate of growth 

towards a target actual bodyweight is more important than simply reaching the target 

per se. While percentage of mature bodyweight at MSD, rather than ADG, was 

significant in the days to first service model, correlation exists between these two 

variables. Both models also reflect importance of mature BW, either directly through 

MSI or percentage of mature bodyweight, which was calculated using MSI in our 

study. Although ADG should be considered in terms of mature bodyweight, the 

model outcomes still indicate that a heifer that is heavier at mating benefits in terms 

of fertility. Additionally, there are inherent problems with how to define mature 

liveweight (Roche et al., 2015), and this may not be possible on all farms, making 

use of the existing targets for proportion of mature bodyweight (Troccon, 1993) 

difficult. In these cases, recommendations regarding ADG may be more broadly 

applicable. 

The PTA for calving interval, which feeds into the EBI fertility sub-index, did not have 

a significant effect on DO. This is in apparent contrast to Fenlon et al. (Fenlon et al.), 

who found it to be a significant predictor of conception rate. This difference may be 

due to the fact that the outcome in the present study was time to conception rather 

than conception to an individual service and the effect of ADG on the onset of 

puberty in heifers with its associated effect on submission rates. Previous studies 

have demonstrated the reduction in age at puberty associated with an increasing 

ADG (Macdonald et al., 2005; Moallem et al., 2010; Davis Rincker et al., 2011), 
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bodyweight being more important for puberty attainment than age (Archbold et al., 

2012). It has also been shown that heifers are more fertile at their third estrus than 

their first (Byerley et al., 1987). A greater ADG, resulting in earlier puberty, could 

ensure heifers have had their earlier, less fertile estrus(es) before breeding. 

ADG was found to be heavily clustered according to farm. This is consistent with the 

data collected by Bazeley et al. (Bazeley et al.), who also reported significant farm-

level clustering in growth rate. This is likely to be due to differences in management 

practices, which were not standardised across the farms. Genetics are also likely to 

have had an effect, with some farms rearing HF-Jersey cross calves and some HF 

only. Where data were collected from the same farm over two years, there was also 

significant clustering. This may reflect changes in management practices on the 

same farm from year to year, genetic variation between groups of calves or the 

effects of weather on grass growth.  

 

3.5.3. Context in a Seasonal System 

Reduced DO means calving earlier in the year, which has economic benefits in 

terms of increased milk produced before dry off and maximization of grass utilization 

when cows are at peak yield (Shalloo et al., 2014). Calving for the first time early in 

the season also has a sustained effect throughout a cow’s productive life, as a late-

calving heifer is less likely to successfully breed in time to calve earlier in subsequent 

years. When considering the relative importance of each significant variable in the 

present study, the practicalities of altering these variables to effect a reduction in DO 

must be considered.  ADG is potentially an easily altered factor in the management 

of replacement heifers. Numerous research studies have produced alterations in 



40 
 

heifer growth rate through nutritional management (Macdonald et al., 2005; Raeth-

Knight et al., 2009; Davis Rincker et al., 2011). Seasonal calving also provides a 

cohort of calves all at similar ages and stages of growth, which makes manipulation 

of their diet in order to alter growth rate at different stages more achievable, though 

the evidence from this and other studies shows the wide variation in the actual 

growth rates achieved.   

Maintenance sub-index provides a less immediate opportunity to bring forward a 

heifer’s age at first conception. It is possible to achieve dramatic change in cow 

phenotype through genetic selection, as evidenced by the differences between the 

North American and New Zealand HF genetic strains (Berry et al., 2005a). However, 

to achieve measureable change would take a minimum of two years before the 

genetically diverse animals enter the adult herd. The effect of MSI is currently not 

well understood and it will take further investigation before it becomes a viable 

method of improving herd fertility. The farm-level clustering found highlights the 

importance of management on individual farms in achieving good reproductive 

performance.  

Our study has demonstrated a statistically significant reproductive benefit to 

increasing ADG between birth and MSD in Holstein-Friesian and Jersey-crossbred 

heifers up to 0.91kg/day. This finding can help to facilitate the establishment of a 

target for pre-breeding ADG in spring calving, pasture-based systems. However, the 

interval between birth and first breeding covers a broad age range and optimal ADG 

may vary according to stage of growth, an area that is outside the scope of this 

study. Maintaining a consistently high ADG of 0.91kg/day throughout this period may 

not be achievable or appropriate. Given the linear positive relationship between ADG 

and fertility the optimal ADG will also be influenced by economics. 
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3.5.4. Study Limitations and Future Work 

The farms used were a convenience sample rather than randomly selected, although 

they are typical of heifer rearing under Irish conditions. As such, the study was open 

to bias. The ADG figure reflects a continuous regular daily weight gain and does not 

take into account fluctuations in growth rate. Previous studies have demonstrated 

that altering growth rate at different stages of life can have an effect on a range of 

outcomes (Abeni et al., 2000; Macdonald et al., 2005), and optimal ADG may vary 

within the overall interval between birth and breeding. However, it was not within the 

scope of this study to investigate this effect. It is also unclear how much variation in 

outcome is due to short term factors close to breeding rather than the long term 

effect of ADG, although as much effort as possible has been made to account for 

confounding variables within the analysis. 

 

3.6. Conclusions 

Increasing ADG from birth to MSD results in reduced DO, leading to earlier calving 

and shortening the non-productive life stage of the heifer. A linear, positive effect 

was identified but it was not possible within the bounds of this study to investigate 

the effect of ADG at different stages of growth within this period. Although these 

findings contribute towards the establishment of targets for heifer ADG, it is not 

necessarily clear that it is appropriate to aim to maintain an ADG of 0.91kg/day 

consistently between birth and breeding. Further work will follow these heifers into 

first lactation and will look at the effect of ADG on both reproductive and lactation 

performance. 
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3.7. Tables and Figures 
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Table 1. Distribution of means and standard deviations (in round brackets) of variables investigated in 399 dairy heifers across 

seven Irish herds 

         
  Farm   

Item1  A B C D E F G Overall 

Animals2 (no.) 68 28 38 23 49 [47] 18 [31] 52 [45] 276 [123] 

Percentage HF¹ breed 
(%) 

35% 100% 100% 100% 83% 100% 100% 85% 

Failed to conceive2 (%) 2.94% 17.86% 10.53% 21.74% 
6.12% 

[6.38%] 
0.00% 

[3.23%] 
1.92% 

 [0.00%] 
7.25% 

 [3.25%] 

Birthweight (kg) 32.33 (4.82) 39.18 (5.62) 33.18 (4.59) 37.86 (4.98) 34.01 (5.32) 36.03 (5.15) 38.35 (1.93) 35.54 (5.12) 

Weight at MSD (kg) 
307.50 
(27.55) 

345.57 
(22.69) 

332.25 
(24.24) 

369.4 (35.86) 
335.38 
(27.67) 

364.10 
(25.27) 

369.9 (34.17) 344.99 (36.6) 

ADG birth to MSD 
(kg/day) 

0.62 (0.06) 0.71 (0.05) 0.69 (0.05) 0.74 (0.08) 0.68 (0.05) 0.74 (0.05) 0.75 (0.07) 0.70 (0.07) 

Age at MSD (d) 
442.25 
(14.27) 

433.96 
(14.12) 

431.05 (17.4) 447.52 (6.20) 
441.20 
(18.22) 

445.96 (9.16) 
442.32 
(15.56) 

441.13 
(15.65) 

Days open (d) 17.35 (17.13) 27.82 (18.57) 25.74 (16.56) 32.00 (31.59) 26.76 (26.78) 18.12 (16.63) 17.71 (20.72) 22.17 (22.06) 

Length of breeding 
season2 (wk) 

14 15 20 13 15 [12] 6 [7] 11 [9] 133  [9]3 

Overall EBI (€) 
108.34 
(21.39) 

79.04 (22.56) 88.33 (28.44) 
113.32 
(19.66) 

112.35 
(32.96) 

126.88 
(29.22) 

108.37 
(37.13) 

107.92 (32.4) 

EBI production sub-
index (€) 

32.67 (19.88) 9.22 (15.39) 27.51 (18.60) 43.40 (19.49) 34.26 (21.67) 33.42 (15.24) 26.11 (21.83) 30.03 (21.05) 

EBI fertility sub-index (€) 36.85 (19.10) 39.78 (15.72) 33.21 (21.86) 42.51 (13.54) 43.87 (24.88) 58.94 (18.78) 50.55 (26.45) 44.78 (23.47) 

EBI calving sub-index 
(€) 

32.90 (10.55) 36.63 (6.03) 28.46 (11.16) 35.46 (9.68) 35.37 (8.56) 37.23 (9.24) 34.60 (8.45) 34.43 (9.40) 

EBI beef sub-index (€) -22.71 (8.08) -14.82 (5.81) -10.70 (5.22) -4.82 (5.99) -16.23 (8.00) -9.25 (5.27) -11.15 (6.17) -13.95 (8.39) 

EBI health sub-index (€) -1.50 (3.60) 2.32 (3.60) 1.72 (4.90) -3.88 (2.20) 0.70 (4.52) 0.94 (4.94) -0.60 (3.78) -0.02 (4.37) 

EBI maintenance sub-
index (€) 

4.23 (0.27) 3.85 (0.14) 3.82 (0.17) 3.67 (0.20) 3.95 (0.22) 3.77 (0.17) 3.84 (0.18) 3.91 (0.26) 
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PTA milk (kg) 
-110.90 
(94.64) 

-88.23 (74.49) 
46.18 

(118.91) 
66.01 

(142.98) 
7.45 (135.74) 10.81 (93.42) 

-17.60 
(121.69) 

-18.05 
(127.39) 

PTA fat (kg) 8.06 (5.20) 1.97 (4.23) 5.88 (4.69) 11.57 (4.48) 7.90 (5.00) 6.43 (3.42) 5.64 (4.73) 6.80 (5.06) 

PTA protein (kg) 2.15 (2.93) -0.12 (2.31) 3.85 (3.53) 5.62 (4.12) 4.02 (4.08) 4.17 (2.87) 2.81 (3.95) 3.21 (3.78) 

PTA fat (%) 0.22 (0.11) 0.10 (0.06) 0.07 (0.07) 0.16 (0.09) 0.14 (0.09) 0.11 (0.05) 0.11 (0.07) 0.13 (0.09) 

PTA protein (%) 0.12 (0.05) 0.06 (0.04) 0.04 (0.04) 0.05 (0.04) 0.07 (0.04) 0.07 (0.04) 0.06 (0.04) 0.07 (0.05) 

PTA calving index (d) -1.79 (1.19) -2.23 (0.97) -1.72 (1.34) -2.25 (0.83) -2.26 (1.45) -3.07 (1.02) -2.70 (1.61) -2.33 (1.40) 

PTA survival (%) 1.22 (0.68) 1.00 (0.52) 0.99 (0.65) 1.21 (0.42) 1.32 (0.80) 1.73 (0.64) 1.42 (0.70) 1.32 (0.71) 
1MSD = mating start date; EBI = economic breeding index; PTA = predicted transmitting ability of the subindices of the economic breeding index. 
2For farms E, F, and G and overall, values are for 2016 breeding season [2017 breeding season in square brackets]. 
3Mean. 
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Table 2. Output from a Cox proportional hazard multivariate model with farm of 

origin within year of birth as random effects, demonstrating that ADG from birth to 

MSD1 and MSI2 have significant effects on the DO3 of 399 dairy heifers from seven 

Irish herds. Age at MSD was forced into the model to account for the varying ages of 

the heifers at MSD 

Variable Hazard ratios Hazard ratio 95% CI p-value 

Age at MSD1 1.01 1.00 - 1.02 0.17 

ADG from Birth to MSD 6.99 1.13 - 43.02 0.04 

MSI2 < 5 Ref - - 

MSI 5 - 13 0.94 0.71 - 1.24 0.66 

MSI >13 1.37 1.01 - 1.86 0.04 

Farm within Year 0.08* - 0.04 
1MSD: Mating start date 
2MSI: Maintenance sub-index of the Economic Breeding Index 
3DO: Days open i.e. number of days between mating start date and conception 
*Variance of random effect 
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Table 3. Output from a Cox proportional hazard multivariate model with farm of 

origin within year of birth as random effects, demonstrating that percentage of adult 

bodyweight at MSD has a significant effect on the days to first service of 399 dairy 

heifers from seven Irish herds. Age at MSD was forced into the model to account for 

the varying ages of the heifers at MSD 

Variable Hazard ratios Hazard ratio 95% CI p-value 

Age at MSD1 1.00 0.99 – 1.01 0.55 

Percentage of mature bodyweight at MSD 17.84 2.97 – 107.28 >0.01 

Farm within Year 0.08* - 0.19 
1MSD: Mating start date 
*Variance of random effect 
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Table 4. Predictions from an accelerated failure time model demonstrating the effect 

of ADG from birth to MSD1 and MSI2 on the  DO3 of 399 dairy heifers from seven 

Irish herds: median DO (left) and number of days to 90% chance of conception 

(right) for various combinations of ADG and MSI, for a heifer 443 days of age at 

MSD 

Median DO3 Days to 90% chance of conception 

ADG MSI2 group 

1 

MSI group 2 MSI group 3 ADG MSI group1 MSI group 2 MSI group 3 

0.40 27 27 20 0.40 104 103 76 

0.50 23 23 16 0.50 87 87 64 

0.60 19 19 14 0.60 73 73 53 

0.70 16 16 11 0.70 61 61 45 

0.80 13 13 9 0.80 51 51 3 

0.90 11 11 8 0.90 43 43 31 

1MSD: Mating start date 
2MSI: Maintenance sub-index of the Economic Breeding Index 
3DO: Days open i.e. number of days between mating start date and conception
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Figure 1. Boxplot demonstrating the distribution of ADG across 399 two-year-old 

dairy heifers from seven Irish herds. ADG = average daily weight gain; MSD = 

mating start date; Box = interquartile range; Midline = median; Whiskers = 1.5 times 

the interquartile range; Dots = outliers 
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Figure 2. Boxplot demonstrating the distribution of age at MSD across 399 two-year-

old dairy heifers from seven Irish herds. MSD = mating start date; Box = interquartile 

range; Midline = median; Whiskers = 1.5 times the interquartile range; Dots = outliers 
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Figure 3. Boxplot demonstrating the distribution of days open across 399 two-year-

old dairy heifers from seven Irish herds. Box = interquartile range; Midline = median; 

Whiskers = 1.5 times the interquartile range; Dots = outliers 
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Figure 4. Boxplot demonstrating the distribution of days to first service across 399 

two-year-old dairy heifers from seven Irish herds. Box = interquartile range; Midline = 

median; Whiskers = 1.5 times the interquartile range; Dots = outliers 
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Figure 5. Predicted cumulative hazard of preganancy demonstrating the effect of 

ADG from birth to MSD1 on DO2for  a heifer aged 443 days at MSD with MSI3 in the 

second tercile 

 

1MSD: Mating start date 
2DO: Days open i.e. number of days between mating start date and conception 
3MSI: Maintenance sub-index of the Economic Breeding Index
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3.8. Appendix 

Table A1. Summary of management practices on individual farms for dairy calves from seven Irish herds born in 2015 
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Farm Individual 

pens¹ 

Liquid 

feed 

type 

Liquid feed 

amount 

Concentrate 

and hay 

Weaning 

point 

Weaning 

method 

Turned 

out to 

pasture 

Concentrate 

feeding at grass  

Winter 

housing 

Winter 

concentrate³  

Second 

turnout 

A 1-7 days Whole 

milk 

 

3L BID² for 

3 weeks 

Then 5L 

SID² 

From 3 days 100kg  Abrupt Post 

weaning 

 

1kg/head/day 

Lighter calves 

only 

 

November 

 

2kg/head/day March 

B 2-3 days  Whole 

milk 

 

2L BID From 2-3 

days 

10 weeks 

 

Stepped 

down 

Post 

weaning 

1kg/head/day 

All 

 

October 

 

3kg/head/day 

 

February-

March 

C Immediately 

or  

4 days 

Whole 

milk 

 

3L BID From 1wk 11-12 

weeks 

 

Not 

specified 

April 2-3kg/head/day 

Lighter calves 

only 

 

November 

 

2kg/head/day 

 

February 

D 4 days Milk 

replacer 

 

300g milk 

solids TID² 

 

From 4-5 

days 

At 90kg Not 

specified 

Late 

May/earl

y June 

1-2kg/head/day  

All  

 

Mid 

November 

 

1.5kg/head/d

ay 

Early 

March 

E 2-3 weeks Whole 

milk 

 

3L BID for 

2-3 weeks 

Then 4L 

BID 

From 2-3 

weeks 

8-10 

weeks 

 

Abrupt Post 

weaning 

2kg/head/day 

All 

 

Mid to late 

November 

 

2kg/head/day Late 

February 

F 2 weeks Whole 

milk 

 

2L BID for 

2 weeks 

From 3-4 

weeks  

10-12 

weeks 

 

Stepped 

down 

10 days 

post 

weaning 

1kg/head/day  

All 

November 

 

1-

2kg/head/day 

Early 

March 
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¹Calves were kept in individual pens until days of age indicated. 
² BID: twice daily, SID: once daily, TID: three times daily 
³ All heifers received grass silage as winter forage 
 

Then 3L 

BID 

 

G 2 weeks 

 

Whole 

milk 

 

2L BID for 

2 weeks 

Then 3L 

BID 

From 2 

weeks 

10-12 

weeks 

 

Stepped 

down 

1 week 

post 

weaning 

0.5kg/head/day 

All 

 

November 

 

2.5kg/head/d

ay 

February 
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4.1. Abstract 

Optimising heifer growth rate may offer an opportunity to improve milk yield per cow, 

enhancing the environmental and economic efficiency of dairy farming operations. 

The effect of dairy heifer pre-breeding average daily weight gain (ADGPB) on first 

lactation milk yield was investigated. This observational study employed a dataset 

comprising 265 Holstein-Friesian, or Holstein-Friesian-cross-Jersey heifers from 

seven commercial, spring-calving, pasture-based dairy herds, where the major 

component of the diet was grazed grass. These were weighed at birth and prior to 

breeding and ADGPB was calculated. Milk recordings were performed throughout the 

heifers’ first lactation and 305-day yield figures calculated from these records. Yields 

were corrected to 4% fat and 3.1% protein to create standardised 305-day milk yield 

(SMY), which was the outcome of interest. Median ADGPB was 0.72kg/day. Median 

305-day yield was 5967kg. Linear regression was used to investigate the effect of 

weight and genetic, age and first calving factors on SMY. ADGPB, age at first calving 

and predicted transmitting abilities for milk protein production and calving interval 

were all significant in the final model, which also included the random effects of farm 

and month of calving within year. ADGPB was quadratically related to first lactation 

SMY, with an ADGPB of 0.88kg/day corresponding to the maximum predicted SMY. 

The model predicted that a heifer growing at 0.88kg/day would produce 1002kg 

more SMY than a heifer growing at 0.55kg/day, 295kg more than a heifer growing at 

0.7kg/day and 5kg more than a heifer growing at 0.90kg/day. Manipulation of heifer 

growth rate may offer a viable method of increasing first lactation milk yield. 
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4.2.  Introduction 

As the effects of agricultural processes on our environment become ever more 

apparent, it is clear that these processes need to become more efficient in order to 

reduce their environmental impact. If milk production per cow can be improved within 

existing dairy systems, the impact of dairy farming on our environment could be 

reduced per unit of product. Increasing average daily weight gain (ADG) in early life 

may offer an opportunity to do this.  

Studies investigating the association between ADG prior to first breeding and 

subsequent lactation performance have delivered equivocal results. A meta-analysis 

by Soberon and Van Amburgh (2013) found that for every 1kg increase in pre-

weaning ADG, first lactation milk yield could be expected to rise by 1550kg. Chuck et 

al. (2018) later concurred, also finding that there was a positive relationship between 

early life growth and subsequent milk production. Others have not found an effect of 

increasing early life ADG on first lactation milk yield (Kiezebrink et al., 2015). 

Complicating matters further, some have suggested that the relationship between 

early life growth rate and first lactation milk yield is not necessarily linear. Both 

Zanton and Heinrichs (2005) and Gelsinger et al. (2016) demonstrated a quadratic 

relationship between ADG (pre-pubertal and pre-weaning, respectively) and first 

lactation milk yield.  

A possible confounding issue is whether any of this research is relevant to the low 

input, seasonally calving, pasture-based system typical in Ireland, New Zealand and 

other temperate dairy regions. There has been little research carried out on this topic 

in these systems, the majority having been undertaken in more intensive indoor 

systems, for example in the US (Soberon et al., 2012) and Canada (Kiezebrink et al., 
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2015). While accepting the heterogeneity inherent in all of these systems (Mee and 

Boyle, 2020), confinement systems have adopted a different cow genotype to that 

typical of a pasture-based system. There are also major differences between these 

two systems when nutritional and reproductive management, production goals and 

type and incidence of disease are considered (Mee and Boyle, 2020). Thus, there is 

a knowledge gap surrounding the effects of early life ADG in pasture-based systems. 

The results derived from the small number of studies that have been carried out in 

grass-based systems are also conflicting. Macdonald et al. (2005) in a New Zealand 

study found that an accelerated pre-pubertal growth rate had a negative impact on 

milk yield when corrected for early lactation bodyweight. Meanwhile, an Australian 

study found that pre-pubertal ADG had a significant, positive effect on lactation 

performance (Chuck et al., 2018). Further studies are necessary to elucidate the 

relationship between early life ADG and first lactation performance within the context 

of a pasture-based system, particularly in Ireland, where full time grazing is typically 

alternated with a period of confinement over winter. 

Thus, the aim of this study was to investigate the relationship between average daily 

weight gain between birth and breeding (ADGPB) and first lactation milk production in 

cows in spring-calving herds with pasture-based production systems.  

 

4.3. Materials and methods 

4.3.1. Data 

The dataset used in this study was as per Hayes et al. (2019). This comprised data 

from 399 heifers born in the spring of 2015 and 2016 on a convenience sample of 

seven dairy farms in Counties Wicklow and Kildare in the Republic of Ireland. The 
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farms were chosen because they were part of a herd health management 

programme run by University College Dublin ongoing at the time of data collection 

(Hayes et al., 2019). On these farms, the majority of the herd calved between 

January and April and the major component of the diet was grazed grass. Data were 

collected at individual heifer level. They included birth weight and weight prior to the 

individual farm’s mating start date (MSD) (in the summer of 2016 or 2017, the year 

following the heifer’s birth year), breed, predicted transmitting abilities (PTA) and 

genetic data from sub-indices of the economic breeding index (EBI), (Teagasc, 

2014) including estimated mature bodyweight calculated from the maintenance sub-

index (McParland et al., 2017). Weight data were collected by the farmers using their 

own electronic weigh scales (Hayes et al., 2019). ADGPB was calculated from the 

birth and pre-breeding weights. Median age at MSD was 444 days. Eighty-five per 

cent (339 out of 399) of heifers were Holstein Friesian (HF), with the remainder HF-

Jersey crosses. Of the seven farms, two had a proportion of HF-Jersey cross heifers, 

the other farms having exclusively HF animals. This original dataset was expanded 

to include each heifer’s age and body condition score (BCS) immediately after first 

calving and date of first calving. These data were retrieved from the records of the 

herd health management programme run by University College Dublin (Hayes et al., 

2019). Milk recording data were collected from individual cows from their first calving 

in the spring of 2017 or 2018 (two years after their birth year) until dry-off in the 

winter of 2017 or 2018. These were accessed through the Irish Cattle Breeding 

Federation database. They included 305-day yields of milk, fat and protein, which 

were sourced from ICBF’s test-day model (ICBF, 2018). Cows were only retained in 

the dataset when they had three or more milk recordings. Figures for 305-day milk 

yield calculated from milk recordings carried out every twelve weeks (i.e. 3.6 milk 
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recordings in a 305-day lactation) have previously been found to be well correlated 

with 305-day yields predicted from four-weekly milk recordings (Berry et al., 2005b). 

The figures for total 305-day milk yield in kilograms were corrected to 4% fat and 

3.1% protein content, creating a standardised 305-day milk yield (SMY) figure for 

each animal using the following formula (Faverdin et al., 2011): 

𝑀𝑌𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑𝑖𝑠𝑒𝑑 =  
𝑀𝑌𝐴𝐶𝑇(0.44 + 0.0055(𝐹𝑌 − 40) + 0.0033(𝑃𝑌 − 31))

0.44
 

where MYACT = recorded yield in kilograms, FY = recorded milk fat yield in grams 

and PY = recorded milk protein yield in grams. Cows were excluded from the dataset 

when they had no recorded first calving date and consequently no first lactation or 

when they had no recorded 305-day yield data. Data were then visually inspected 

and removed when SMY or ADGPB lay outside three standard deviations of the 

mean.  

4.3.2. Statistical Analysis 

Data management and statistical analysis were carried out in R version 3.6.1 (Team, 

2016).  Distributions of data from potential explanatory variables were visually 

assessed for normality. Scatter plots were visually assessed for linearity of the 

relationships between potential explanatory variables and the outcome variable, 

SMY. These comparisons of the relationship revealed a non-linear relationship 

between ADG and SMY (Figure 1). A mixed effects linear regression model was 

used to investigate the effect of ADGPB and other explanatory variables on milk yield 

in the cows’ first lactation, with SMY as the outcome variable. This was performed 

using the ‘lme4’ (Bates et al., 2015) and ‘lmerTest’ (Kuznetsova et al., 2017) 

packages in R. Univariate analysis was conducted using a mixed effects linear 

regression model with farm and month of calving within year as random effects and 
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SMY as the outcome variable. Variables significant at p<0.2 in the univariate 

analysis were carried forward to multivariable analysis. Candidate variables were 

also screened for correlation. Where variables were moderately to highly correlated 

(>0.6), the variable with the lowest p-value from the univariate analysis was brought 

forward to the multivariable analysis. The multivariable model was constructed using 

a backward stepwise method with farm and month of calving within year as random 

effects and SMY as the outcome variable. At each iteration, the variable with the 

highest p-value ≥0.05 was removed and p-values for the remaining variables were 

recalculated. This continued until all variables retained within the model were 

significant at p<0.05. Once completed, all the variables dropped during the 

backwards elimination stage were retested one at a time for inclusion in the model. 

Finally, all biologically plausible two-way interactions were tested. Following 

finalisation of the model, the distribution of the residuals was assessed. These were 

found to be randomly and independently distributed. SMY was predicted from the 

final model and used to identify the ADGPB at which maximal SMY was predicted to 

occur. The predicted difference in SMY between the optimum ADGPB and a range of 

different ADGPB was then calculated. 

 

4.4. Results 

4.4.1. Descriptive Analysis 

Of the heifers (n=399) in the Hayes et al. (2019) dataset, 265 remained in the milk 

yield dataset after exclusions had been applied. From farms A, B, C, D, E, F and G, 

the final dataset contained 26, 21, 34, 11, 43, 44 and 86 cows, respectively. ADGPB 

ranged from 0.52 to 0.91kg/day, with a median of 0.72kg/day (interquartile range 
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0.68 to 0.76kg/day) (Figure 2). SMY ranged from 2889 to 8859kg, with a median of 

5967kg (interquartile range 5368 to 6494kg) (Figure 3). Age at first calving (AFC) 

ranged from 673 to 816 days, median 737 days (22 to 27 months, median 24 

months).  

4.4.2. Univariate Analysis 

Following univariate analysis, the following variables were taken forward for 

consideration in the multivariable milk yield model: ADGPB, estimated mature 

bodyweight, AFC, sub-indices of the EBI for maintenance and health and PTA of the 

EBI for kg of milk, kg of fat, kg of protein, calving interval and calf survival. Breed, 

birth date and weight, BCS at first calving and beef and calving sub-indices of the 

EBI were not significant at univariate analysis.  

4.4.3. Multivariable Analysis 

ADGPB as a quadratic polynomial term (p<0.01), AFC categorised by month (p<0.01), 

PTA for protein production (p<0.01) and PTA for calving interval (p<0.01) were all 

significant in the final linear model, which also included farm and calving month 

within year as random effects (Table 1). In this model, an ADGPB of 0.88kg/day 

maximised yield (Figure 4), with any further increase resulting in a reduction in SMY. 

Heifers with an ADGPB of 0.88kg/day were predicted to produce 1002kg more SMY 

than those with an ADGPB of 0.55kg/day. Heifers growing at this optimal rate were 

predicted to produce 5kg more SMY than those with an ADGPB of 0.90kg/day (Table 

2). An AFC of between 23 and 25 months was associated with greater SMY than 

older categories. An AFC of 26 months was associated with a 288kg reduction in 

SMY compared with the 23-month category, while an AFC of 27 months was 

associated with a 699kg reduction. A one day increase in calving interval PTA was 
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associated with a 97kg increase in SMY while a 1kg increase in protein PTA resulted 

in a 61kg increase in SMY. Of the model variance attributed to random effects, the 

effect of farm was associated with the most variation followed by year and calving 

month within year. 

  

4.5. Discussion 

This was a retrospective, observational study of cows in a pasture-based, spring-

calving production system, which assessed the impact of early-life growth rate on 

milk production during their first lactation. The authors had previously investigated 

the effect of pre-pubertal growth rate on reproductive performance in maiden heifers 

(Hayes et al., 2019). Few studies have investigated the relationship between ADG 

and first lactation milk yield within a pasture-based system (Macdonald et al., 2005; 

Chuck et al., 2018), only one of those being observational (Chuck et al., 2018).  

The final SMY model contained the quadratic form of ADG, AFC categorised by 

month, PTA for protein production and PTA for calving interval, with farm and month 

of calving within year as random effects. Multiple studies have demonstrated an 

effect of ADG at various stages prior to first mating on milk production in later life, 

particularly in the first lactation. However, the outcomes of these studies have not 

always been in agreement.  

Many studies have demonstrated a positive effect of increasing ADG pre-weaning 

(Soberon et al., 2012 2013, Gelsinger et al., 2016) or pre-breeding (Soberon et al., 

2012; Chuck et al., 2018) on first lactation milk yield. This is thought to be due to 

greater mammary parenchymal development in response to a higher plane of 

nutrition (Brown et al., 2005). In contrast, some studies have not identified a 
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beneficial effect of increased ADG (Kiezebrink et al., 2015). In some cases there has 

even been a negative impact associated with a greater ADG during the pre-breeding 

period (Hoffman et al., 1996 1997). This could have been due to earlier calving 

leading to lower bodyweight during first lactation (Hoffman et al., 1996), effects on 

hormonal pathways (Sejrsen and Purup, 1997) or increased mammary fat deposition 

(Capuco et al., 1995). 

The magnitude of difference in growth rate in these various studies could offer some 

explanation as to the contrasting findings, particularly if the effect of growth rate is 

not linear but quadratic (Zanton and Heinrichs, 2005), as was identified in the current 

study. We found the greatest difference in SMY was observed between the lowest 

growth rates (Table 2), indicating that the greatest benefit is to be gained from 

improving very low growth rates, as opposed to raising already moderate growth 

rates, or restricting very high rates. Our findings are comparable to those of Zanton 

and Heinrichs (2005), who, in a meta-analysis of eight studies, found that there was 

a quadratic relationship between pre-pubertal ADG and first lactation milk yield, with 

optimum yield achieved at 0.80kg/day. A number of the experimental studies 

included in the meta-analysis compared conventional and accelerated growth rates 

to investigate the relationship between the two variables (Lammers et al., 1999; 

Radcliff et al., 2000). These studies found that the accelerated pre-pubertal growth 

rate impaired subsequent milk yield. Notably, the accelerated growth rates utilised in 

these studies were above the 0.88kg/day threshold identified in the current study.  

The effect of ADG on subsequent milk yield may also be confounded by the absolute 

bodyweights of the animals, which may vary from study to study. For example, 

Soberon et al. (2012) and Macdonald et al. (2005) found contrasting results on the 

effect of peri-pubertal ADG on first lactation milk yield. However, mean birth weights 
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differed between these two studies, with the calves from Soberon et al. (2012) 

weighing an average of 42kg at birth, while the corresponding weights from the latter 

study were 37kg for  Holstein Friesian calves and 29kg for Jerseys. 

Differences in study design could also explain some of these contrasting findings. 

Observational studies are more likely to conclude that there is a positive effect of 

increasing heifer liveweight at calving on subsequent milk yield than experimental 

studies (Roche et al., 2015). This could be due to differences in the timing or 

composition of weight gain, factors outside the scope of the studies such as 

colostrum management and parasite control, compensatory growth occurring outside 

of the period of data collection or lack of power in some experiments (Roche et al., 

2015). Year of publication also appears to have an effect, with older studies more 

likely to conclude that there is a detrimental effect of increased ADG than more 

recent ones. This may be due to changes in animal genetics over time, with 

corresponding alterations in the way replacement dairy heifers respond to variation 

in growth rate. 

AFC had a significant effect on SMY in the final model. Optimum milk yield was 

achieved at an AFC of between 23 and 25 months, with a reduction in SMY evident 

outside of this range. This is contrary to the findings of many other studies, where an 

older AFC has previously been associated with greater first lactation milk yield. 

Possible explanations put forward for this have included reduced risk of dystocia with 

an older AFC, partitioning less energy to growth during first lactation (Eastham et al., 

2018), greater liveweight at calving (Dobos et al., 2001) or delayed AFC being 

associated with delayed puberty allowing more time for the mammary gland to grow 

in the allometric development phase (Roche et al., 2015). However, in the context of 

a seasonal, spring-calving system, an increase in AFC from 23 to 28 months will 



67 
 

generally be associated with calving later in the year. Month of calving was included 

in our model as a random effect to account for seasonal variations over the year. 

However, in the context of seasonal milk production, calving month is correlated 

strongly with AFC. Because of this, it is still possible that some of the effect of AFC 

seen in the model is confounded by calving later in the year. Due to a reduction in 

the organic matter digestibility of grass in mid-summer (Beecher et al., 2015), as well 

as flat-rate concentrate feeding (common in seasonal systems) which may be 

administered to meet the needs of the February-calving majority, a later-calved 

heifer may not have the nutritional support to reach her potential yield. An additional 

practical consideration is that, although we analysed standardised 305-day milk 

yield, it is commonplace in seasonal systems to dry the whole herd off on a single 

date, therefore reducing the yield of later calving (and likely older) cows even further. 

An association between genetic potential for milk yield and fertility has long been 

recognised, and the findings of this study are similar to previously reported 

antagonistic relationships (Lucy, 2001). Our results from the current and previous 

studies (Hayes et al., 2019) suggest that, along with genetic gains, increasing ADG 

and earlier calving may offer additional benefits to animal productivity in the short 

and potentially long-term.  

Farm and month of calving within year were included in the final model as random 

effects to account for clustering of data by farm and month and year of calving. The 

random effect of farm in particular was associated with much of the variance in the 

model. This reflects the importance of individual farm management on first lactation 

milk yield, as well as the degree to which this varies between farms. It also implies 

that it may be possible to mitigate some of the effects of a low ADGPB on milk yield 

with good management practices. The variance attributed to the random effect of 



68 
 

month of calving within year could be due to changes in weather, nutritional factors 

or changes in farm management practices over time. There was a high degree of 

unexplained residual variance in the final model, implying that unaccounted-for 

factors were also having an impact on SMY. 

As Hayes et al. (2019) discussed, the data used in this study were collected via non-

random sampling and may not be representative of the broader population. 

However, the farms were typical of the Irish dairy system regarding seasonality of 

milk production, proportion of grazed grass in the diet and youngstock management 

(Hayes et al., 2019).  In the same publication, we also noted that overall growth rate 

from birth to breeding alone was studied and it was not within the scope of either 

publication to assess how variation in growth rate at various stages throughout that 

time period affected outcomes. Both these considerations are equally relevant to the 

current study. In addition, the dataset for the current study was limited to include only 

those animals with sufficient milk recording data for this analysis, reducing the 

number and thus limiting the power of this study. Despite these limitations we have 

identified several key significant variables associated with SMY and ADGPB that are 

consistent with previous studies, thus indicating that the study had a sufficient 

number of observations from which to extract statistically robust findings. In addition, 

though both the number of farms and the number of observations per farm were in 

some cases limited, these factors were accounted for in the model builds. 

Enhancing the efficiency of production by enhancing milk yield provides an 

opportunity to improve the overall economic and environmental efficiency of pasture-

based dairy farms. A greater ADG between birth and breeding was associated with 

increased first lactation milk yield in dairy cows in a spring-calving, pasture-based 

system, with yield increasing with increasing ADG up to 0.88kg/day. Additionally, 
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AFC and genetic factors including PTAs for protein production and calving interval 

were significant in the final model. Thus, manipulation of heifer growth rate may offer 

a viable opportunity to improve the efficiency of pasture-based dairy enterprises. 
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4.6. Tables and Figures 

Table 1.  Output from a multivariable regression model with farm of origin and month 

of calving within year as random effects, demonstrating the effect of ADGPB
1, age at 

first calving, PTA2 for protein production and PTA for calving interval on the first 

lactation 305-day milk yield of 265 dairy cows from seven Irish herds. 

Variable 
Estimate (kg 

of milk5) 
Standard Error of the 

Estimate 
P-value 

ADGPB
1 (kg/day)    

Linear term 16368 9074 <0.01 

Quadratic term -9323 6210 <0.01 

AFC2 (months)    

233 Ref6 Ref  

24 -17 257 <0.01 

25 -7 249 <0.01 

26 -288 264 <0.01 

27 -699 330 <0.01 

28 -2452 651 <0.01 

PTA4 for protein production (kg) 61 32 <0.01 

PTA for calving interval (days) 101 29 <0.01 

1Average daily weight gain between birth and first breeding 

2 Age at first calving.  

3 Number of heifers per category: 23=6, 24=44, 25=160, 26=46, 27=8, 28=1 

4Predicted transmitting ability of the appropriate sub-index of the economic breeding index 

5305-day milk yield, standardised to 4% fat and 3.1% protein 

6Reference category



 
 

 
 

Table 2. Predicted differences in SMY2 relative to an ADGPB
1
 of 0.88kg/day across 

265 first lactation dairy cows from seven Irish herds. As ADGPB increases, the 

difference between maximum SMY (predicted difference = 0) and the average for 

that ADGPB category falls until the optimum ADGPB of 0.88kg/day is reached. As 

ADGPB increases beyond 0.88kg/day, SMY once again deviates from the maximum 

 

ADGPB
1(kg/day) 

Predicted difference in SMY2,3  

(kg) 

0.55 -1002 

0.60 -719 

0.65 -484 

0.70 -295 

0.75 -152 

0.80 -56 

0.85 -7 

0.88 0 

0.90 -5 

1Average daily weight gain between birth and breeding 

2305-day milk yield, standardized to 4% fat and 3.1% protein 

3 Relative to ADGPB of 0.88kg/day   
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Figure 1. Boxplot demonstrating the distribution of 305-day milk yield standardised 

to 4% fat and 3.1% protein across the ADG (between birth and first breeding) of 265 

dairy cows from seven Irish herds. ADG = average daily weight gain. Box = 

interquartile range; midline = median; whiskers = 1.5 times the interquartile range; 

dots = outliers 
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Figure 2. Boxplot demonstrating the distribution of average daily weight gain 

between birth and first breeding across 265 dairy heifers from seven Irish herds. 

ADG = average daily weight gain; Box = interquartile range; midline = median; 

whiskers = 1.5 times the interquartile range; dots = outliers 
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Figure 3. Boxplot demonstrating the distribution of 305-day milk yield standardised 

to 4% fat and 3.1% protein acrosss 265 first lactation dairy cows from seven Irish 

herds. Box = interquartile range; midline = median; whiskers = 1.5 times the 

interquartile range; dots = outliers 
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Figure 4. Marginal predicted difference in 305-day milk yield standardised to 4% fat 

and 3.1% protein (SMY), as average daily weight gain between birth and breeding 

(ADGPB) deviates from the optimum 0.88kg/day. 
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5.1. Summary of Research 

Youngstock are essential for the continued existence of any dairy herd. This is no 

less true within the pasture-based dairy system that predominates in Ireland and 

other temperate dairy farming regions. This system, through its individual constraints 

and opportunities, and consequent production goals, has resulted in the evolution of 

a unique type of dairy cow. For pasture-based dairy farmers to prepare their 

replacement heifers effectively for introduction into the milking herd, they require 

advice and targets relevant to their cow type and system. 

An appropriate age at first calving (AFC) is vital in order to maximise both heifers’ 

health and their productive, reproductive and economic efficiency (Tozer and 

Heinrichs, 2001; Ettema and Santos, 2004; Eastham et al., 2018), the recommended 

range being 22-24 months (Akins, 2016). Because puberty, and consequently the 

number of oestrous cycles a heifer has undergone prior to breeding, is largely 

determined by weight as opposed to age (Archbold et al., 2012), pre-breeding 

growth has an important influence on AFC. However, studies investigating the effect 

of growth rate on heifer reproduction are lacking. The first objective of this thesis was 

to investigate the effect of pre-breeding growth rate on reproduction in a sample of 

commercial, pasture-based Irish dairy farms. We used survival analysis to 

investigate the effect of average daily weight gain (ADG) between birth and 

breeding, as well as other weight, age, breed and genetic factors on days open, 

defined as the number of days between the mating start date (MSD) of the herd and 

the date of conception of the heifer. A greater ADG within the pre-breeding period 

was found to result in a reduction in days open. The predicted median days open for 

a heifer with a pre-breeding ADG of 0.40, 0.70, or 0.90kg/day were 27, 16 and 11 
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days, respectively. A higher overall birth to breeding growth rate may help to achieve 

earlier conception in heifers and consequently contribute towards a reduced AFC. 

Optimising replacement dairy heifer growth rate may offer an opportunity to increase 

milk yield per cow, enhancing the economic and environmental sustainability of dairy 

farms (Capper and Cady, 2012). A number of studies have been carried out on the 

subject of the influence of heifer growth on first lactation milk yield (Soberon et al., 

2012; Soberon and Van Amburgh, 2013; Gelsinger et al., 2016), but the results of 

these were equivocal, with some even indicating a curvilinear relationship (Zanton 

and Heinrichs, 2005; Gelsinger et al., 2016). Additionally, few had been carried out 

within a pasture-based context, demonstrating a clear knowledge gap. The second 

objective of this thesis was to investigate the effect of heifer growth rate between 

birth and breeding on first lactation milk yield, using data from the same cohort of 

heifers as the first study. A linear mixed model was used to assess how ADG from 

birth to breeding, absolute weight, age, AFC, breed and genetic factors impacted 

305-day first lactation milk yield, which was standardised to 4% fat and 3.1% protein. 

A quadratic relationship between ADG and milk yield was identified, with maximum 

yield associated with an ADG of 0.88kg/day. Even above 0.88kg/day to the 

maximum ADG in the data set of 0.90kg/day, the predicted loss in milk yield was 

minimal. 

5.2. Limitations and Future Research 

5.2.1.  Method of sampling 

The seven farms which provided the dataset for both studies were selected by non-

random, convenience sampling, by virtue of their participation in a herd health 

management programme conducted by UCD. This had been ongoing for a number 
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of years prior to data being collected for this study. This meant that the data was 

collected by farmers who were used to performing data collection, the infrastructure 

such as weighing scales was already set up and the data was easily accessible, as 

there was already regular contact with these farms. However, it also meant that 

these farms had previously had significant input into their management practices and 

were very high performing farms. This means they may not be representative of a 

typical farm in Ireland, where differing circumstances might mean that these results 

may not be as relevant. The farms were all situated in a similar geographical area in 

the east of Ireland, where weather conditions, for example, can differ quite 

dramatically to the west of the country. Similarly, the results may not be 

generalisable to pasture-based systems in other countries. Larger scale studies into 

the effects of heifer growth using randomly selected cohorts of farms across a wider 

area, possibly even internationally, are needed for more generalisable results. 

5.2.2. Stage of growth studied 

The birth to breeding AGD figure utilised in these studies implies a continuous, 

regular daily weight gain, without taking into account fluctuations in growth rate at 

various life stages. This likely does not reflect the true growth curve of any calf. It is 

recognised that the effects of growth at different life stages vary (Chuck et al., 2018), 

and it was beyond the scope of these studies to investigate this further, although it 

was initially planned at the conception of the study. This was due to insufficient 

weight data collected at weaning, housing and turnout, limiting the power of any 

potential research. A proposed study into the effect of growth during the first winter 

housing period, where there is a recognised potential for a growth check (Kennedy et 

al., 2019), could unfortunately not be continued to multivariable analysis due to 

insufficient power. The pre-weaning growth period in particular has previously been 
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found to be influential (Moallem et al., 2010; Davis Rincker et al., 2011; Soberon et 

al., 2012), and the effect of this stage of growth could not be distinguished from the 

overall effect of pre-breeding growth in the current studies. Likewise, pre-pubertal 

growth has been found to affect milk yield differently to post-pubertal (Macdonald et 

al., 2005; Krpalkova et al., 2014b). The studies presented here did not differentiate 

between pre- and post-pubertal growth and could not draw conclusions about the 

effects of these stages of growth on the outcomes.  

Neither did we follow heifers through the post breeding period to calving and 

achievement of mature bodyweight. Weight gain between puberty/breeding and first 

calving has in some cases been found to have significant effects on subsequent milk 

yield although studies are limited and results contradictory (Sejrsen et al., 1982; 

Hoffman et al., 1996; Macdonald et al., 2005; Chuck et al., 2018). Once again, 

although calving weights were collected, there was insufficient data to be included in 

the current analysis. This highlights the challenges associated with data collection 

within observational studies carried out on working commercial farms as opposed to 

controlled, experimental environments.  

Future studies using sequential weights taken at important life stages will be 

necessary to distinguish the effects of different stages of growth on productive and 

reproductive outcomes in dairy heifers. This will also allow farmers to target 

interventions in heifer growth in the most effective way possible. 

5.2.3. Outcomes studied 

Limited numbers of publications have followed animals through successive 

lactations, observing how pre-first calving growth affects milk production in second 

and further lactations, breeding and ultimately survival in the herd (Macdonald et al., 
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2005; Soberon et al., 2012; Van De Stroet et al., 2016). Again, reduced data 

availability, as well as time constraints, precluded the performance of these analyses 

on this data set. An analysis of pre-breeding growth rate on reproduction during first 

lactation could not be completed due to insufficient power. While it was not possible 

to follow all cows until exit from the herd due to the increased average number of 

lactations achieved in a pasture-based system, survival to third lactation was a 

potential outcome for analysis. This was not carried out purely due to time 

constraints. 

5.2.4. Power 

The dataset used for the second study presented in this thesis was reduced to 

include only those cows with three or more milk recordings, which did limit the power 

of the study. This was cut-off was based on a previous publication, which concluded 

that 305-day yield estimates taken from 12-weekly milk recordings were well 

correlated with those taken from four-weekly recordings (Berry et al., 2005b). The 

selection of only cows with three or more milk recordings for inclusion in this study 

was a compromise between sufficient power and quality of data. In spite of this, a 

number of variables with a significant effect on milk yield were identified, including 

pre-breeding ADG. It is possible however, that some variables found not to be 

significant were incorrectly removed from the analysis due to insufficient power.   

5.3. Conclusion 

Combining the findings of these two studies, it was concluded that an overall birth to 

breeding ADG of 0.88kg/day in replacement dairy heifers will minimise days open 

while maximising first lactation milk yield within a pasture-based context. Thus, AFC 

could be reduced towards the target of 22-24 months (Akins, 2016), while milk yield 
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per cow is maximised. The limitations of these studies are recognised in drawing this 

conclusion. However, this information can now be taken forward to help advise dairy 

farmers operating grass-based dairy systems on optimal growth rate for their 

replacement heifers, as well as providing a basis for further research in this area.  
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Clinical Training Case Logs 

 

 

Annual Progress Report Submission Form 

Individual Clinical Case Log (Sheet A) 

 
Resident: Ciara Hayes      Institution: University College Dublin 
 
Primary Supervisor:  Luke O’Grady      Date: 30/08/2017    Year of Residency: First 
 

Date Patient ID 
Patient category 

(species, type, sex, 
age) 

Diagnosis Clinical activity of the resident Supervision* 

27/09/2016 154369 Angus x heifer, 5m old 
Ill thrift, cause not 

identified 
Clinical exam and diagnostic procedures 4 

28/09/2016 154404 Angus x bull, 9m old Urethral rupture Clinical exam, diagnosis, penectomy 2 

29/09/2016 154370 HF heifer, 18m old Spastic paresis Tibial neurectomy 2 

04/10/2016 153536 Angus cow, 4yrs old Chronic pneumonia 
Clinical exam, diagnosis, ultrasound of 

lung fields, medical managment 
4 

06/10/2016 154526 
Charolais X heifer, 6m 

old 
Spastic paresis Tibial neurectomy 3 
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11/10/2016 154653 
Charolais X heifer, 5m 

old 

Osteoarthritis of 

hock 
Clinical exam, diagnosis, euthanasia 2 

11/10/2016 154707 
Angus bull calf,  2m 

old 

Umbilical infection 

with associated 

umbilical structures 

Surgical resection of infected tissue 2 

14/10/2016 154866 Lim cow, 3yrs 
Ill thrift, cause not 

identified 
Clinical exam and diagnostic procedures 2 

21/10/2016 155030 HF cow, 3yrs LDA Clinical exam, diagnosis and surgery 3 

24/10/2016 154404 Angus x bull, 5m old 

Necrosis of skin 

following urethral 

rupture, exposing 

devitalised penis 

Resection of devitalised penis 2 

1/11/2016 155296 Lim x heifer, 3m old 
Osteomyelitis of C6, 

leading to paralysis 

Clinical exam, diagnosis, euthanasia, post 

mortem exam 
2 

02/11/2016 155407 Lim heifer calf, 1wk old 

Contracted tendons 

and valgus 

deformity of LH leg, 

wounds following 

casting 

Clinical exam, diganosis, advice on 

physiotherapy, wound management.  
4 

14/11/2016 155630 HF cow, 2yrs old Duodenal volvulus Clinical exam, diagnosis, surgery 2 

17/11/2016 155678 
Simmental heifer, 5m 

old 
Spastic paresis 

Clinical exam, diagnosis, surgery, 

euthanasia 
3 

17/11/2016 155781 
Simmental cow, 3 yrs 

old 

Acute hepatic 

necrosis 

Clinical exam, diagnosis, post mortem 

exam 
3 
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18/11/2016 156581 
Lim heifer calf, 2wks 

old 
Septic arthritis 

Clinical exam, diagnosis, anaesthesia 

during surgery, post op xray and 

monitoring 

3 

5/12/2016 156172 HF, 2yrs old Pyelonephritis 
Clinical exam, ultrasound of right kidney, 

diagnosis, treatment 
2 

8/12/2016 156356 
HF heifer calf, 7wks 

old 

Umbilical abscess 

with involvement of 

umbilical arteries 

and urachus. 

Clinical exam, abdominal scan, diagnosis, 

surgical resection 
2 

5/12/2016 156353 HF cow, 3yrs old Simple indigestion Clinical exam, diagnosis, monitoring 2 

13/12/2016 156479 HF cow, 7yrs old 

Squamous cell 

carcinoma of third 

eyelid 

Clinical exam, diagnosis, removal of 

nictitating membrane 
3 

11/01/2017 156937 HF cow, 10yrs old 
Enteritis, unknown 

cause 
Clinical exam, diagnostics 4 

16/01/2017 10512 BB bull, 10m old 
Osteomyelitis of left 

carpal joint 
Clinical exam, interpretation of radiographs 2 

16/01/2017 41139 HF cow, 3yrs old 

Unilateral 

exophthalmus 

caused by pituitary 

abscess 

Clinical exam, diagnostic imaging, 

enucleation, euthanasia 
2 

17/01/2017 40300 Hereford bull, 2yrs old Penile warts Clinical exam, surgical removal of warts 2 

19/01/2017 50935 HF cow, 5yrs 
Prescapular 

abscess 

Clinical exam, diagnosis, lancing and 

flushing 
2 
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25/01/2017 71974 HF cow, 3yrs old 

LDA following 

previous surgery 

the year before 

Clinical exam, diagnosis, surgery, liptak 

test, scan 
2 

25/01/2017 71224 HF cow, 5yrs old 

Caecal dilation and 

traumatic 

reticuloperitonitis 

Clinical exam, diagnosis, medical 

management, surgical decompression of 

caecum 

2 

25/01/2017 31898 HF cow, 4yrs old LDA with adhesions Clinical exam, diagnosis, surgery 2 

30/01/2017 60482 
Charolais x bullock, 

10m old 
Inguinal hernia Clinical exam, diagnostic imaging, surgery 6 

31/01/2017 60730 HF cow, 5yrs old LDA Clinical exam, diagnosis, surgery 4 

31/01/2017 30759 
Charolais heifer, 2yrs 

old 
Caudal peritonitis 

Clinical exam, diagnosis, medical 

managment 
2 

31/01/2017 30046 Angus bull calf, 5m old 
Post surgery ventral 

midline hernia 
Clinical exam, diagnosis, scan, surgery 2 

02/02/2017 40765 HF cow, 6yrs old 
Caecal dilation and 

vagal syndrome 

Clinical exam, diagnosis, medical 

management 
2 

03/02/2017 90514 
Charolais bull calf, 

24hrs old 
Atresia coli 

Clinical exam, diagnostic imaging, 

exploratory laparotomy, diagnosis, 

euthanasia 

2 

09/02/2017 72519 HF cow, 4yrs old 

Omasal 

displacement with 

adhesions 

Clinical exam, surgery 2 
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08/02/2017 11039 HF cow, 3yrs old Ileus 
Clinical exam, surgery, medical 

management 
2 

28/02/2017 VG1220 HF heifer, 2yrs old 
Serratus ventralis 

rupture 
Clinical exam, diagnosis 2 

06/03/2017 70284 Limousin bull, 1yr old 
Fracture of caudal 

body of mandible 

Clinical exam, diagnosis, diagnostic 

imaging, post-surgical management 
3 

06/03/2017 43678 HF calf, 6m old Umbilical hernia 
Clinical exam, diagnosis, diagnostic 

imaging, surgery 
3 

06/03/2017 80612 HF cow, 6yrs old Peritonitis 
Clinical exam, diagnosis, medical 

management 
3 

06/03/2017 21029 HF heifer, 2yrs old Chronic pneumonia 
Clinical exam, clinical pathology, diagnostic 

imaging, diagnosis, medical management 
3 

06/03/2017 65453 HF heifer, 2yrs old Johnes disease Clinical exam, diagnosis, euthanasia 5 

07/03/2017 63262 HF heifer, 2.5yrs old LDA Clinical exam, diagnosis, surgery 3 

07/03/2017 92977 HF cow, 4yrs old LDA Clinical exam, diagnosis, surgery 3 

07/03/2017 53014 HF cow, 4yrs old 

Metritis, ileus, 

abomasal ulceration 

and chronic 

pneumonia 

Clinical exam, diagnosis, medical 

management 
3 

07/03/2017 74758 HF heifer, 12hrs old 

Displaced fracture 

of distal left 

metatarsal 

Clinical exam, diagnosis, interpretation of 

radiographs, casting of limb 
3 

08/03/2017 23110 HF cow, 3yrs old LDA Clinical exam, diagnosis, surgery 3 
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08/03/2017 42089 HF cow, 6yrs old LDA Clinical exam, diagnosis, surgery 3 

14/03/2017 95730 
Charolais bull, 2wks 

old 

Bilateral contracted 

tendons front limbs, 

scour, pneumonia 

Physiotherapy, management of cast, 

medical management of scour 
3 

20/03/2017 52338 HF cow, 2yrs old 

LDA, down and 

inappetant post 

surgery 

Clinical exam, diagnosis, surgery, medical 

management post surgery 
1 

21/03/2017 10582 Limousin bull, 10m old Umbilical mass Clinical exam, diagnosis, surgery 2 

21/03/2017 21527 
Charolais heifer, 2wks 

old 

Bilateral physeal 

fractures of femoral 

head 

Clinical exam, diagnostic imaging, 

diagnosis, euthanasia 
2 

22/03/2017 1187 HF cow, 4yrs old LDA Clinical exam, diagnosis, surgery 1 

22/03/2017 31356 Limousin bull, 18m old 
Penile 

fibropapillomas 
Clinical exam, surgical removal 2 

23/03/2017 41303 HF cow, 4yrs old 
LDA and duodenal 

impaction 
Clinical exam, diagnosis, surgery 2 

24/03/2017 11739 HF cow, 2yrs old 
Traumatic 

reticulopericarditis 

Clinical exam, diagnostic imaging, 

diagnosis, medical management 
3 

24/03/2017 40298 Limousin calf, 2wks old 

Intermittent 

weakness of 

forelimbs 

Clinical exam, diagnostic imaging, medical 

management 
2 

24/03/2017 0281 
Charolais heifer, 3wks 

old 
Umbilical abscess 

Clinical exam, abdominal ultrasound, 

diagnosis, surgery 
1 
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27/03/2017 80506 
Limousin heifer, 2m 

old 

Abscess at cranial 

pole of bladder and 

navel 

Clinical exam, diagnosis, diagnostic 

imaging, surgery 
2 

28/03/2017 32381 HF bull, 6wks old 
Umbilical 

granuloma 
Clinical exam, diagnosis 1 

28/03/2017 80940 HF cow, 2yrs old LDA Clinical exam, diagnosis, surgery 1 

28/03/2017 41774 HF bull, 1yr old Epididymectomy Surgery 3 

03/04/2017 11504 HF cow, 2yrs old LDA Surgery 1 

15/04/2017 PD1 15/04 Charolais bull, 1yr old Swollen hock 
Clinical exam, diagnosis, medical 

management 
1 

15/04/2017 PD2 15/04 Charolais bull, 1yr old Pneumonia 
Clinical exam, diagnosis, medical 

management 
1 

16/04/2017 0765 
Simmental bull, 3yrs 

old 
Listerial encephalitis 

Clinical exam, diagnosis, medical 

management 
2 

17/04/2017 10486 Charolais bull, 1wk old 
Jejunal 

intussusception 
Clinical exam, diagnosis, euthanasia 2 

17/04/2017 11748 HF cow, 6yrs old RDA 
Clinical exam, diagnosis, surgery, post-

operative management 
2 

18/04/2017 60271 Charolais bull, 3d old 
Epidermolysis 

bullosa 
Clinical exam, diagnosis, euthanasia 2 

19/04/2017 90590 AA bull, 10d old Atresia ani Clinical exam, diagnosis, rectal scope 2 

24/04/2017 11554 HF cow, 6yrs old Ocular tumour Care of wound post surgery 4 
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25/04/2017 80590 Hereford bull, 2yrs old Penile warts Clinical exam, diagnosis, surgery 2 

27/04/2017 1872 Holstein cow, 3yrs old Atresia of teat canal Clinical exam, ultrasound scan, diagnosis 4 

8/05/2017 96282 HF cow, 4yrs old LDA Surgery 2 

22/05/2017 41448 AA bull, 1yr old Penile warts 
Clinical exam, diagnosis, pudendal nerve 

block, surgical excision 
2 

23/05/2017 20405 
Charolais x heifer, 1yr 

old 

Neurological signs 

of unknown origin 

Clinial exam including neurological, 

diagnostic testing including lumbosacral 

puncture, interpretation of results, medical 

management 

2 

29/05/2017 51197 HF cow, 4yrs old RDA Clinical exam, diagnosis, surgery 2 

30/05/2017 91353 HF cow, 4yrs old Swinging LDA Prophylactic right-sided omentopexy 2 

13/06/2017 80213 
Limousin x calf, 8wks 

old 
Scrotal hernia Clinical exam, diagnosis, surgery 4 

20/06/2017 31026 Hereford bull, 2yrs old Chronic pneumonia 
Clinical exam, ultrasound lung fields, BAL, 

euthanasia 
4 

20/06/2017 80381 
Limousin x calf, 8wks 

old 

Infected joint L 

shoulder 
Clinical exam, radiography, diagnosis 4 

24/07/2017 12325 HF heifer, 1yr old 

Anaerobic cellulitis 

ventral head, neck 

and brisket 

Clinical exam, diagnosis, medical 

treatment, euthanasia 
2 

25/07/2017 32507 HF bull, 9m old Bilateral blindness 
Clinical exam including neurological, 

euthanasia 
1 
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26/07/2017 70520 HF cow, 8yrs old Fungal mastitis 
Clinical exam, diganosis, medical 

treatment 
2 

27/07/2017 12136 HF cow, 7yrs old LDA Clinical exam, diagnosis, surgery 1 

31/07/2017 161815 
Highland cow, 14yrs 

old 

Chronic laminitic 

feet 

Clinical exam, diagnosis, sedation and 

corrective trimming 
1 

01/08/2017 161816 
Highland cow, 14yrs 

old 

Chronic laminitic 

feet 

Clinical exam, diagnosis, sedation and 

corrective trimming 
1 

02/08/2017 161817 
Highland cow, 14yrs 

old 
Overgrown feet 

Clinical exam, diagnosis, sedation and 

corrective trimming 
1 

03/08/2017 60329 
Limousin heifer, 8 

months old 

Abnormal claw 

growth due to 

valgus deformity 

Clinical exam, corrective trimming 5 

03/08/2017 20747 HF cow, 6yrs old Third eyelid tumour 
Clinical exam, diagnosis, surgical removal 

of third eyelid 
2 

19/08/2017 162215 Angus bull, 3yrs old 

Periosteal reaction 

around RH fetlock, 

following suspected 

penetrating wound 

Clinical exam, medical management 1 

19/08/2017 50022 Shorthorn bull, 4m old Spastic paresis 
Clinical exam and post-surgical 

management 
1 

*
1 = No supervision, Resident dealt with the case by her-/himself 

  2 = Resident dealt with the case by her-/himself, supervised by a Diplomate 
  3 = Resident dealt with the case by her-/himself, supervised by a non-diplomate 
  4 = Resident assisted, supervision of a Diplomate 
  5 = Resident assisted, without supervision of a Diplomate 
  6 = Resident just observed, supervision of a Diplomate 

The “grading” of the supervision must be provided from 
January 1, 2014 
 This indication for cases handled in 2013 is optional 
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  7 = Resident just observed, without supervision of a Diplomate  
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Annual Progress Report Submission Form 

Herd Health Case Log (Sheet B) 

 
Resident: Ciara Hayes      Institution: University College Dublin 
 
Primary Supervisor:  Luke O’Grady       Date: 30/08/2017    Year of Residency: First 
 

Date Farm ID Farm type 
Area or problem dealt with on 

farm 
Activity of the resident Supervision* 

13/12/2016 PF Dairy farm 
Poor condition and performance 
of milking herd 

Farm visit, body condition 
scoring, locomotion scoring  
Analysis of diet and energy 
balance calculation 
Written report to farmer 

4 

10/01/2017 SOL Dairy farm Routine fertility 
Discussion of end of season 
fertility analysis 

5 

10/01/2017 VG Dairy farm Routine fertility 
Discussion of end of season 
fertility analysis, pre-breeding 
scans for autumn calvers 

5 

11/01/2017 
 

RJ Dairy farm Routine fertility 
Discussion of end of season 
fertility analysis, pre-breeding 
scans for autumn calvers 

3 

11/01/2017 DK Dairy farm Routine fertility 
Pre-breeding scans for autumn 
calvers 

5 

08/02/2017 AP Dairy farm Monitor heifer growth rates 
Weigh and body condition score 
freshly calved heifers 

2 
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08/02/2017 SOL Dairy farm Monitor heifer growth rates 
Weigh and body condition score 
freshly calved heifers 

2 

08/02/2017 NOL Dairy farm Monitor heifer growth rates 
Weigh and body condition score 
freshly calved heifers 

2 

08/02/2017 VG Dairy farm Monitor heifer growth rates 
Weigh and body condition score 
freshly calved heifers 

2 

16/02/2017 EJ Dairy farm 
BVD investigation following 
identification of PI 

Analysis of historic BVD test 
results 
Collect blood samples from all 
relevant animals 
Analysis of results 

2 

17/02/2017 AP Dairy farm Monitor heifer growth rates 
Weigh and body condition score 
freshly calved heifers 

1 

17/02/2017 SOL Dairy farm Monitor heifer growth rates 
Weigh and body condition score 
freshly calved heifers 

1 

17/02/2017 VG Dairy farm Monitor heifer growth rates 
Weigh and body condition score 
freshly calved heifers 

1 

23/02/2017 MD Dairy farm Monitor heifer growth rates 
Weigh and body condition score 
freshly calved heifers 

1 

03/03/2017 SOL Dairy farm Monitor heifer growth rates 
Weigh and body condition score 
freshly calved heifers 

1 

14/03/2017 BT Dairy farm Routine fertility visit 
Pre-breeding scans for spring 
calvers. PD autumn calving 
cows 

3 

06/04/2017 GC Dairy farm Poor fertility in cows and heifers 

Farm visit, data collection, body 
condition scoring, locomotion 
scoring 
Analysis of fertility records and 
diet 
Written report to farmer 

2 
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20/04/2017 RJ Dairy farm Routine fertility visit 
Pre-breeding scans for spring 
calvers. PD autumn calving 
cows 

3 

20/04/2017 DB Dairy farm Routine fertility visit 
Pre-breeding scans for spring 
calvers 

3 

01/06/2017 DK Dairy farm Routine fertility visit 
30d+ pregnancy diagnosis 
scans for spring calvers 

3 

06/06/2017 LE Dairy farm Mycoplasma status 

Collect blood samples from 100 
animals for Mycoplasma 
serology, interpretation of 
results 

3 

09/06/2017 DB Dairy farm Routine fertility visit 
30d+ pregnancy diagnosis 
scans for spring calvers 

1 

09/06/2017 MD Dairy farm Routine fertility visit 
30d+ pregnancy diagnosis 
scans for spring calvers 

1 

09/05/2017 AE Dairy farm Poor milk yield 

Farm visit, collect history, body 
condition scoring, locomotion 
scoring, collect blood and BAL 
samples 
Analysis of milk records and 
diet 
Written report 

4 

14/06/2017 AP Dairy farm Routine fertility visit 
30d+ pregnancy diagnosis 
scans for spring calvers 

3 

22/06/2017 RJ Dairy farm Routine fertility visit 
30d+ pregnancy diagnosis 
scans for spring calvers 

3 

26/04/2017 LP Suckler farm 
Respiratory disease and Johne’s 
disease 

Farm visit, collect history, 
examine sick cows, collect 
blood, faecal and BAL samples 
Interpretation of lab results 
Written report to farmer 

2 
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28/07/2017 DB Dairy farm Routine fertility visit 
30d+ pregnancy diagnosis 
scans for spring calvers 

3 

28/07/2017 MD Dairy farm Routine fertility visit 
30d+ pregnancy diagnosis 
scans for spring calvers 

3 

23/08/2017 PW Suckler farm 
Recurrent free gas bloat in cows 
and associated respiratory 
disease 

Farm visit, collect history, 
clinical exam of sick animals, 
collect blood, faecal and BAL 
samples 
Interpretation of lab results 
Written report to farmer 

2 

*
1 = No supervision, Resident dealt with the case by her-/himself 

  2 = Resident dealt with the case by her-/himself, supervised by a Diplomate 
  3 = Resident dealt with the case by her-/himself, supervised by a non-diplomate 
  4 = Resident assisted, supervision of a Diplomate 
  5 = Resident assisted, without supervision of a Diplomate 
  6 = Resident just observed, supervision of a Diplomate 
  7 = Resident just observed, without supervision of a Diplomate  

The “grading” of the supervision must be provided from 
January 1, 2014 
 This indication for cases handled in 2013 is optional 
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Annual Progress Report Submission Form 

Ancillary Topics Case Log – Pathology / Necropsies (Sheet C)  

 
Resident: Ciara Hayes      Institution: University College Dublin 
 
Primary Supervisor:  Luke O’Grady       Date: 30/08/2017    Year of Residency: First 
 

Date Animal ID 
Animal category 

(species, type, sex, 
age) 

Diagnosis Activity of the resident Supervision* 

3/11/2016 155296 Lim x heifer, 3m old 

Spinal abscess, leading to 

osteomyelitis of C6 and 

compression of spinal cord 

Observe 6 

17/11/2016 155781 
Simmental cow, 3 

yrs old 
Acute hepatic necrosis Observe 6 

16/01/2017 41139 HF cow, 3yrs old Pituitary abscess Observe 6 

03/02/2017 90514 
Charolais bull calf, 

24hrs old 
Atresia coli Perform post mortem 2 

09/02/2017 72519 HF cow, 4yrs old 
Omasal displacement with 

adhesions 
Observe 6 
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08/03/2017 53014 HF cow, 4yrs old 

Metritis, ileus, abomasal 

ulceration and chronic 

pneumonia 

Observe 6 

18/04/2017 10486 
Charolais bull, 1wk 

old 
Jejunal intussusception Observe 6 

19/04/2017 60271 
Charolais bull, 3d 

old 
Epidermolysis bullosa Observe 6 

25/07/2017 32507 HF bull, 9m old Blindness, no gross pathology Observe 6 

31/07/2017 12325 HF heifer, 1yr old 
Dosing gun injury leading to 

cellulitis 
Observe 6 

24/08/2017 91469 HF cow, 3yrs old Generalised fibrinous peritonitis Observe 6 

*
1 = No supervision, Resident dealt with the case by her-/himself 

  2 = Resident dealt with the case by her-/himself, supervised by a Diplomate 
  3 = Resident dealt with the case by her-/himself, supervised by a non-diplomate 
  4 = Resident assisted, supervision of a Diplomate 
  5 = Resident assisted, without supervision of a Diplomate 
  6 = Resident just observed, supervision of a Diplomate 
  7 = Resident just observed, without supervision of a Diplomate 

  

The “grading” of the supervision must be provided from 
January 1, 2014 
 This indication for cases handled in 2013 is optional 
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Annual Progress Report Submission Form 

Individual Clinical Case Log (Sheet A) 

 
Resident: Ciara Hayes       Institution: University College Dublin 
 
Primary Supervisor:  Luke O’Grady        Date: 01/09/18      Year of Residency: Second 
 

Date Patient ID 
Patient category 

(species, type, sex, 
age) 

Diagnosis Clinical activity of the resident Supervision* 

30/08/17 
 

97375 HF heifer calf, 7m old Ill thrift 
Clinical exam 
Diagnostics and interpretation 

1 
4 

 
02/09/17 

97410 
Charolais heifer, 6 
months old 

Omphalophlebitis 
with extension to 
apex of bladder 

Clinical exam 
Abdominal ultrasound 
Diagnosis 

1 
1 
1 

 
04/09/17 

97413 
Charolais bull, 2wks 
old 

Chronic pneumonia 
Contracted tendons 
causing persistent 
flexion of carpi 

Clinical exam, thoracic ultrasound, BAL, 
diagnosis 
Medical management 

2 
 
2 

07/09/17 
 

97432 HF cow, 4yrs old Caecal retroflexion 
Clinical exam, diagnosis 
Surgery 

2 
2 

07/09/17 
 

97444 
Limousin heifer, 18m 
old 

Chronic fracture of 
R hock 

Clinical exam, diagnostic imaging, joint tap, 
diagnosis 

2 

08/09/17 97464 Limousin bull, 20m old Persistent frenulum 
Clinical exam, pudendal nerve block, 
diagnosis, surgery 

2 

13/09/17 97505 BB x bull, 4m old Hypomagnesaemia Clinical exam, diagnosis 6 
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19/09/17 97559 HF bull, 7m old 
Bilateral spastic 
paresis 

Clinical exam, diagnosis, surgery 1 

19/09/17 97561 HF bull, 6m old Otitis media 
Clinical exam, diagnostics and 
interpretation 

2 

22/09/17 PR701 Limousin x suckler cow Dystocia Clinical exam, caesarean section 1 

25/09/17 97614 HF heifer, 5m old 
Bilateral spastic 
paresis 

Surgery 2 

27/09/17 97648 
Charolais bullock, 2yrs 
old 

Cutaneous 
actinobacillosis 

Clinical exam 1 

02/10/17 97685 HF cow, 3yrs old 

Generalised 
peritonitis 
secondary to caecal 
surgery 

Clinical exam, clinical pathology, surgery, 
euthanasia 

2 

02/10/17 97686 Limousin bull, 6m old 

Peroneal nerve 
dysfunction 
secondary to 
trauma 

Clinical exam, diagnosis, medical 
management 

2 

03/10/17 97702 
Limousin x bull calf, 9d 
old 

Bilateral forelimb 
contracted tendons 

Clinical exam, diagnosis, surgery, 
euthanasia 

2 

11/10/17 97784 
Charolais x bull calf, 
3wks old 

Bilateral hindlimb 
paralysis 

Clinical exam, diagnostic imaging, 
diagnosis 

1 

11/10/17 97777 Angus x bull, 7m old Ill thrift 
Clinical exam, clinical pathology, diagnostic 
imaging, medical management 

1 

08/11/17 98024 Hereford bull, 2yrs old Chronic sole ulcer 
Clinical exam, diagnosis, diagnostic 
imaging, treatment 

1 

16/11/17 
LE Limousin 
heifer 

Limousin heifer, 2 yrs 
old 

Sole ulcer Clinical exam, diagnosis, treatment  1 

20/11/17 98045 
Hereford x heifer, 8m 
old 

Umbilical hernia Clinical exam, post-operative management 1 

20/11/17 98055 BB x heifer, 8m old 
Right sided spastic 
paresis 

Clinical exam, management of post-op 
peroneal nerve damage. 

1 
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20/11/17 98076 
Limousin heifer, 10m 
old 

Subluxation of the 
coxofemoral joint 

Clinical exam, diagnostic imaging, 
diagnosis, medical management 

2 

20/11/17 98137 Hereford bull, 1yr old 
Peroneus tertius 
rupture 

Clinical exam, diagnositic imaging, 
diagnosis, management 

2 

06/12/17 98246 
Charolais bull calf, 
3wks old 

Umbilical hernia Clinical exam, diagnosis, surgery 2 

01/12/17 98297 HF cow, 6yrs old 
Traumatic 
reticulopericarditis 

Clinical exam, diagnostic imaging 6 

22/01/18 90944 HF cow, 4yrs old 
Ileus with 
secondary caecal 
dilation 

Clinical exam, diagnostics, surgery 2 

23/01/18 98596 Lim heifer calf, 2d old 
Congenital 
malformation of 
brain 

Clinical exam including neurological, 
euthanasia 

1 

25/01/18 98619 HF bull calf, 1d old Atresia ani Clinical exam, euthanasia 1 

25/01/18 LE HF calf HF bull calf, 4d old Atresia coli Clinical exam, ex lap, euthanasia 2 

25/01/18 96843 Lim heifer, 20m old 
Rotational forelimb 
deformity 

Corrective foot trimming 1 

26/01/18 98625 HF cow, 4yrs old Ileus 
Clinical exam, ex lap, medical 
management 

2 

29/01/18 98579 HF cow, 4yrs old 
Ileus, chronic 
pneumonia/pleurisy, 
LDA 

Clinical exam, diagnostics, surgery, 
medical management 

2 

29/01/18 
NR Holstein 
heifer 

Holstein heifer, 2yrs 
old 

Dental disease Clinical exam, rasping of teeth 2 

30/01/18 98652 
Fleckvieh heifer, 15m 
old 

Rumenal impaction Clinical exam, medical management 2 

05/02/18 98705 HF cow, 8yrs old 
LDA, metritis, 
mastitis 

Clinical exam, surgery, medical 
management 

1 

07/02/18 98739 Holstein cow, 4yrs old 
Hypocalcaemia, 
gastroenteritis 

Clinical exam, diagnostics, medical 
management 

1 
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08/02/18 98748 
Simmental bull calf, 
5m old 

Soft tissue damage 
in region of L 
coxofemoral joint 

Clinical exam, diagnostic imaging, medical 
management 

1 

08/02/18 98750 
Simmental heifer calf, 
4m old 

Dermatophilosis 
Clinical exam, diagnostics, medical 
management 

1 

13/02/18 98773 
Friesian x cow, 4yrs 
old 

Lipoma LHS neck Clinical exam, surgical biopsy 2 

19/02/18 98852 HF cow, 4 yrs old Caecal dilation 
Clinical exam, medical management, 
surgery 

2 

20/02/18 98871 
Simmental cow, 5yrs 
old 

Malignant tumour R 
lower eyelid 

Clinical exam, enucleation 2 

23/02/18 98873 
Hereford bull calf, 4m 
old 

Revision of 
umbilical hernia 
surgery previously 
broken down 

Clinical exam, post-operative care 2 

27/02/18 98903 Sim x calf, 3wks old 
Inappetance and 
diarrhoea 

Clinical exam, medical management 1 

07/03/18 98963 HF cow, 2yrs old 
Bilateral fractured 
mandible 

Clinical exam, diagnosis, post-operative 
care 

2 

07/03/18 98957 
Friesian x heifer, 2 yrs 
old 

Rotaional/varus 
deformity from 
fetlock, RH limb 

Clinical exam, diagnosis, euthanasia 2 

07/03/18 98966 
Freisian x heifer calf, 
7wks old 

Rumenal drinker Clinical exam, diagnosis 2 

08/03/18 98931 Hf cow, 2yrs old 
Unidentified 
inflammatory/toxic 
process 

Clinical exam, diagnostics, medical 
management 

2 

15/03/18 99044 HF cow, 5yrs old 
Suspect traumatic 
reticulopericarditis 

Clinical exam, diagnosis including u/s 
exam of reticulum, medical management 

1 

26/03/18 99107 
Hereford bull calf, 3m 
old 

Otitis media/interna 
Clinical exam, diagnosis, medical 
management 

2 



22 
 

05/04/18 99221 Hereford bull, 2yrs old 
Bone sequestrum 
RH fetlock 

Clinical exam, diagnostic imaging, post-
operative management 

2 

09/04/18 99244 Hereford calf, 4wks old 

Severe pneumonia, 
abomasal 
ulceration, 
diarrhoea 

Clinical exam, diagnosis, medical 
management 

3 

10/04/18 99257 HF cow, 4yrs old 
RDA with 
secondary atrial 
fibrilliation 

Clinical exam, diagnosis, surgery 3 

12/04/18 99280 HF cow, 3yrs old RDA Clinical exam, diagnosis, surgery 3 

16/04/18 99305 HF cow, 4yrs old 
LDA, chronic 
pneumonia 

Clinical exam, diagnosis, surgery, medical 
management 

2 

16/04/18 DK HF bull, 12m old Epididymectomy Clinical exam, surgery 2 

16/04/18 99306 HF heifer calf, 2d old Atresia coli 
Clinical exam, exploratory laparotomy, 
euthanasia 

1 

16/04/18 99308 HF bull calf, 2m old Chronic pneumonia 
Clinical exam, diagnostic imaging, 
euthanasia 

1 

18/04/18 99337 
Limousin heifer, 12m 
old 

Spastic paresis Clinical exam, diagnosis, surgery 2 

19/04/18 99344 Angus calf, 3d old Atresia ani Clinical exam, surgery, euthanasia 2 

23/04/18 98963 HF cow, 2yrs old 

Infection and 
implant failure 
following surgery to 
correct bilateral 
mandibular fracture 

Clinical exam, diagnostic imaging, 
euthanasia 

2 

23/04/18 99378 Jersey cow, 9yrs old 
LDA with adhesions 
caused by TRP 

Clinical exam, post-operative care 2 

24/04/18 99402 
Charolais calf, 4wks 
old 

Diarrhoea 
Clinical exam, diagnostics, medical 
management 

4 

25/05/18 99654 HF, 6yrs old Broken tail Clinical exam, surgery 2 

29/05/18 99669 
Simmental cow, 4yrs 
old 

Lead poisoning Clinical exam, medical management 4 
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12/06/18 99788 Hereford calf, 2m old Umbilical hernia 
Clinical exam, diagnostic imaging, 
diagnosis 

1 

11/07/2018 100070 HF cow, 5yrs old 
LDA, chronic 
pneumonia and 
hepatic lipidosis 

Clinical exam, diagnostics, surgery 1 

13/08/2018 100408 
Charolais calf, 7wks 
old 

Umbilical hernia Clinical exam, diagnosis 2 

14/08/2018 100432 HF cow, 2yrs old 
Traumatic 
reticuloperitonitis 

Clinical exam, diagnostic imaging, 
diagnosis, medical management 

1 

14/08/2018 100433 HF heifer, 6m old 
CCN with persistent 
blindness 

Clinical exam, diagnosis, euthanasia 2 

14/08/18 100434 HF heifer, 6m old 
CCN with persistent 
blindness 

Clinical exam, diagnosis, euthanasia 2 

14/08/2018 100370 Angus x calf, 7m old 

Omphalitis with 
extension to 
urachus and 
bladder 

Clinical exam, diagnostic imaging, 
diagnosis 
Surgery 

2 
4 

14/08/2018 100437 Limousin calf, 9wks old Metacarpal fracture Clinical exam, post-operative care 2 

17/08/2018 100465 HF heifer, 2yrs old 
Multiple 
fibropapillomas on 
teats 

Clinical exam, diagnosis, surgical excision 1 

19/08/2018 MH1 HF calf, 4m old Diarrhoea 
Clinical exam, diagnosis, medical 
management 

1 

19/08/2018 TG1 HF cow, 6yrs old Pelvic fracture Clinical exam, diagnosis 1 

21/08/2018 100506 
Charolais x bull, 5m 
old 

Omphalophlebitis 
with hepatic 
abscess 

Clinical exam, diagnosis, post-surgical 
management 

2 

21/08/2018 100505 HF heifer, 18m old 

Embolic 
abscessation to the 
liver, spleen and 
lungs with no 
obvious source 

Clinical exam, diagnostics, euthanasia 2 
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*
1 = No supervision, Resident dealt with the case by her-/himself 

  2 = Resident dealt with the case by her-/himself, supervised by a Diplomate 
  3 = Resident dealt with the case by her-/himself, supervised by a non-diplomate 
  4 = Resident assisted, supervision of a Diplomate 
  5 = Resident assisted, without supervision of a Diplomate 
  6 = Resident just observed, supervision of a Diplomate 
  7 = Resident just observed, without supervision of a Diplomate  

22/08/2048 100524 Hereford x bull, 7m old Chronic ill thrift Clinical exam, euthanasia 2 

28/08/2018 100593 HF heifer, 18m old 
Multiple 
symmetrical cranial 
nerve deficits 

Clinical exam, diagnostics, euthanasia 4 

28/08/2018 100575 
Hereford x cow, 11 yrs 
old 

Pyelonephritis Clinical exam, diagnostics, euthanasia 4 

The “grading” of the supervision must be provided from 
January 1, 2014 
 This indication for cases handled in 2013 is optional 
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Annual Progress Report Submission Form 

Herd Health Case Log (Sheet B) 

 
Resident: Ciara Hayes       Institution: University College Dublin 
 
Primary Supervisor:  Luke O’Grady     Date: 01/09/2018     Year of Residency: Second 
 

Date Farm ID Farm type 
Area or problem dealt with on 

farm 
Activity of the resident Supervision* 

05/09/17 UG Dairy farm Lameness 

Farm visit 
Locomotion scoring of lame 
cohort 
Examination of feet of selection 
of lame animals 
Written report to farmer 

2 

13/09/17 BT Dairy farm Routine fertility 
Whole herd final PD, end of 
spring breeding season 

1 

25/10/17 AG Dairy farm  Suboptimal fertility 

Pre-visit data analysis of fertility 
records and diet 
Farm visit, body condition 
scoring of milking herd, 
discussion of data analysis 
Written report to farmer 
 

4 

06/11/17 
 

DD Dairy farm Suboptimal fertility 
Analysis of fertility, milk and 
body condition score records 

1 
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Written report to referring vet 

05/12/17 
 

RJ Dairy farm Routine fertility analysis 
Analysis of records 
Written report to farmer 

1 

12/12/17 AP Dairy farm Routine fertility analysis 
Analysis of records 
Written report to farmer 

1 

19/12/17 DF Dairy farm Nutrition 

Farm visit 
Analysis of milk records, herd 
genetic profile, diet and housing 
Written report to farmer 

2 

30/01/18 DF Dairy farm Nutrition 

Farm visit 
Body condition scoring of late 
lactation cows and close-up dry 
cows 
Written report to farmer 

1 

31/01/18 GB Dairy farm 
Contamination of silage with 
Listeria and mycotoxins 

Farm visit 
Diagnostics 
Written report to farmer 

2 

01/02/18 BT Dairy farm Clinical mastitis outbreak 
Farm visit 
Diagnostics 
Written report to farmer 

2 

15/02/18 JM Dairy farm Perinatal mortality 
Farm visit 
Diagnostics 
Written report to farmer 

2 

22/02/18 PJN Dairy farm 
Suboptimal fertility, high 
incidence of uterine disease 

Farm visit 
Condition scoring of dry cows 
Diagnostics 
Diet analysis 
Written report to farmer 

2 

08/03/18 VG Dairy farm Cryptosporidium outbreak 
Farm visit 
Diagnostics 
Written report to farmer 

1 

09/03/18 HG Dairy farm Poor production Farm visit 2 



27 
 

Condition scoring of dry and 
milking cows 
Diagnostics 
Diet analysis 
Written report to farmer 

12/03/18 AR Dairy farm Calf pneumonia 

Farm visit 
Assessment of housing: air 
sampling, temperature and 
humidity measurements 

4 

13/03/18 MD Dairy farm Periparturient metabolic disease 

Farm visit 
Diagnostics 
Diet analysis 
Written report to farmer 

2 

14/03/18 VG Dairy farm Youngstock monitoring Weighing all calved heifers 1 

20/03/18 PR Dairy farm Calf health 

Farm visit  
Clinical examination of calves 
Diagnostics 
Written report to farmer 

2 

12/04/18 DK Dairy farm Mastitis 

Farm visit 
Attendance at milking and 
collection of data and samples 
Data analysis 
Interpretation of results 
Written report to farmer 

1 

16/05/18 MOF Dairy farm Mastitis 

Farm visit 
Attendance at milking and 
collection of data and samples 
Written report to farmer 

2 

31/05/18 LE Dairy farm 
Respiratory disease in adult 
cattle 

Farm visit 
Clinical exam of cows and 
collection of samples 
Written report 

1 
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19/06/2018 BT Dairy farm Respiratory disease in heifers 

Farm visit 
Clinical exam of animals and 
collection of samples 
Written report 

1 

16/07/2018 TR Dairy farm Suboptimal production 

Farm visit 
Clinical exam of animals and 
collection of samples 
Written report to farmer 

4 

14/08/2018 BT Dairy farm Youngstock monitoring 
Weighing all third lactation cows 
to ascertain average adult 
bodyweight 

1 

23/08/2018 VG Dairy farm Youngstock monitoring 
Weighing all third lactation cows 
to ascertain average adult 
bodyweight 

1 

31/08/2018 AP Dairy farm Youngstock monitoring 
Weighing all third lactation cows 
to ascertain average adult 
bodyweight 

1 

*
1 = No supervision, Resident dealt with the case by her-/himself 

  2 = Resident dealt with the case by her-/himself, supervised by a Diplomate 
  3 = Resident dealt with the case by her-/himself, supervised by a non-diplomate 
  4 = Resident assisted, supervision of a Diplomate 
  5 = Resident assisted, without supervision of a Diplomate 
  6 = Resident just observed, supervision of a Diplomate 
  7 = Resident just observed, without supervision of a Diplomate  

The “grading” of the supervision must be provided from 
January 1, 2014 
 This indication for cases handled in 2013 is optional 
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Annual Progress Report Submission Form 

Ancillary Topics Case Log – Pathology / Necropsies (Sheet C)  

 
Resident: Ciara Hayes       Institution: University College Dublin 
 
Primary Supervisor:  Luke O’Grady     Date: 01/09/2018     Year of Residency: Second 
_______________ 
 

Date Animal ID 
Animal category 

(species, type, sex, 
age) 

Diagnosis Activity of the resident Supervision* 

 
04/09/17 

 
97375 

HF heifer calf, 7m 
old 

Ill thrift, ulceration of oral cavity 
and oesophagus 

Observe 6 

 
05/10/17 

97685 HF cow, 3yrs old 
Generalised peritonitis of 
unknown origin 

Observe 6 

23/01/18 98596 
Lim heifer calf, 2d 
old 

Congenital malformation of 
brain 

Observe 6 

25/01/18 98619 HF bull calf, 1d old Atresia ani Observe 6 

31/01/18 GB HF cow HF cow, 7yrs old 
Ileus, chronic pneumonia and 
pleuritic 

Observe 6 

21/03/18 PR1 Sim x calf, 3wks 
Ulceration of oesophagus, 
rumenitis and abomasitis 

Observe 6 

21/03/18 PR2 Sim x calf, 3wks Rumenitis Observe 6 

27/03/18 99118 HF cow, 8 yrs old Traumatic reticuloperitonitis Observe 6 

28/03/18 MH HF cow, 6yrs old 
Vagal indigestion and 
secondary heart failure 

Observe 6 
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03/04/18 99169 HF cow, 7 yrs old Left-sided hydronephrosis Observe 6 

12/04/18 99244 
Herford calf, 4wks 
old 

Mannheimia pneumonia, 
abomasal ulceration, scour 

Observe 6 

17/4/18 Path 1 
Hereford x heifer, 
2yrs old 

Endocarditis and associated left 
sided heart failure 

Observe 6 

17/04/18 99306 HF calf, 2d old Atresia coli Type IIIa Observe 6 

17/04/18 99308 HF calf, 6m old Chronic pneumonia Observe 6 

31/07/18 100278 HF cow, 3yrs old Septic stifle joint Observe 6 

22/08/2018 100505 HF heifer, 18m old 
Embolic abscessation to the 
liver, spleen and lungs with no 
obvious source 

Observe 6 

29/08/18 100575 
Hereford x cow, 
11yrs old 

Bilateral pyelonephritis Observe 6 

*
1 = No supervision, Resident dealt with the case by her-/himself 

  2 = Resident dealt with the case by her-/himself, supervised by a Diplomate 
  3 = Resident dealt with the case by her-/himself, supervised by a non-diplomate 
  4 = Resident assisted, supervision of a Diplomate 
  5 = Resident assisted, without supervision of a Diplomate 
  6 = Resident just observed, supervision of a Diplomate 
  7 = Resident just observed, without supervision of a Diplomate 

  

The “grading” of the supervision must be provided from 
January 1, 2014 
 This indication for cases handled in 2013 is optional 
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Annual Progress Report Submission Form 

Individual Clinical Case Log (Sheet A) 

 
Resident: Ciara Hayes            Institution: UCD 
 
Primary Supervisor:  Luke O’Grady        Date: 28/02/2019      Year of Residency: 3 
 
 

Date Patient ID 
Patient category 

(species, type, sex, 
age) 

Diagnosis Clinical activity of the resident Supervision* 

03/09/18 
171002 
 

HF heifer calf, 2wks 
old 

Left sided femoral 
head subluxation 

Clinical examination, diagnostic imaging, 
diagnosis 

2 

03/09/18 
 

171004 HF cow, 2yrs old 
Panhypoproteinaemia, 
unable to rise 

Clinical examination, clinical pathology, 
reticular ultrasound 

4 

03/09/18 
 

171024 
Limousin calf, 10wks 
old 

Fracture at site of 
transfixing pin 
placement  

Clinical examination, diagnostic imaging, 
euthanasia 

4 

03/09/18 
 

171053 Limousin bull, 1yr old 

Exuberant granulation 
tissue at site of 
previous abscess L 
fetlock 

Clinical examination, diagnosis, surgery 2 

04/09/18 
 

171064 HF cow, 7 years old Chronic pneumonia 
Clinical examination, thoracic ultrasound 
exam, diagnosis, medical management 

2 

04/09/18 171078 HF cow, 5yrs old Chronic pneumonia 
Clinical examination, abdominal and 
thoracic ultrasound, diagnosis, medical 
management 

4 
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08/09/18 171164 Angus x calf, 7m old 
Surgical site infection 
following hernia repair 

Clinical examination, diagnostic imaging 
diagnosis, drainage, medical 
management 

1 

10/09/18 171183 HF cow, 7yrs old 
Inappetence and milk 
drop post calving 

Clinical examination, medical 
management 

5 

24/09/18 171281 
Shorthorn bullock, 
16m old 

Spastic paresis with 
subsequent seroma 
formation 

Clinical examination, medical and surgical 
management of seroma 

1 

24/09/18 171312 
Simmental bull calf, 
14d old 

Umbilical hernia 
ruptured following 
surgery 

Clinical examination 
Repeat surgery 
Post operative management 

1 
4 
1 

24/09/18 171482 
Charolais bull, 6yrs 
old 

Idiopathic bilateral 
scrotal hydrocele 

Clinical examination, diagnostic imaging, 
diagnosis 

5 

24/09/18 171515 Hereford calf, 2m old 
Cervico-thoracic 
vertebral osteomyelitis 

Clinical examination, CT, diagnosis, 
euthanasia 

2 

24/09/18 171543 HR cow, 3yrs old 

Traumatic 
reticuloperitonitis with 
migration of wire 
through diaphragm 
into thorax 

Clinical examination, abdominal 
ultrasound, abdominal radiograppy 
Thoracotomy and removal of foreign body 
Post operative management 

1 
 
4 
1 

03/10/18 Nott 1 HF cow, 2nd lact Dystocia 
Clinical examination, reposition and 
delivery 

4 

03/10/18 Nott 2 HF calf, 2wks old Collapsed 
Clinical examination, abdominal 
ultrasound, euthanasia 

2 

15/10/18 172000 
Simmental bull calf, 
6m old 

Spastic paresis Clinical examination, diagnosis, surgery 2 

15/10/18 171999 
Simmental bull calf, 
7m old 

Atypical spastic 
paresis 

Clinical exam, diagnosis 2 

15/10/18 172039 HF cow, 2yrs old Vaginal tears, RDA Clinical exam, diagnosis, surgery 2 

15/10/18 172040 Hereford bull, 18m old Umbilical hernia 
Clinical exam, diagnosis 
Surgery 

1 
4 
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17/10/18 172136 
Angus bull calf, 7m 
old 

Chronic ill thrift and 
pneumonia 

Clinical exam, euthanasia 1 

19/10/18 172188 HF cow, 6yrs old 
Caecal dilation and 
retroflexion 

Clinical exam, diagnosis, surgery 1 

22/10/18 172228 Angus bull, 2yrs old 
Preputial trauma and 
pneumonia 

Clinical exam, pudendal nerve block, 
diagnosis 

2 

24/10/18 172292 
Simmental cow, 9yrs 
old 

Hepatic 
adenocarcinoma 

Clinical exam, clinical pathology, 
abdominal ultrasound, euthanasia 

2 

25/10/18 172334 HF cow, 6yrs old Cranial peritonitis 
Clinical exam, clinical pathology, 
diagnostic imaging, exploratory 
laparotomy, medical management 

4 

02/11/18 172486 HF cow, 3yrs old Caecal dilation Clinical exam, diagnosis, surgery 4 

04/11/18 172497 BB bull calf, 10wks old 
Hind limb neurological 
deficits 

Clinical exam, diagnostic imaging 2 

05/11/18 172529 HF cow, 2yrs old LDA Clinical exam, diagnosis, surgery 2 

05/11/18 172536 
Charolais cow, 3yrs 
old 

Choke, abomasal 
ulcer, heart murmur 

Clinical exam, medical stabilisation, 
rumenotomy, echocardiogram, medical 
management 

2 

06/11/18 172565 HF cow, 2yrs old 
Traumatic 
reticuloperitonitis 

Clinical exam, diagnostic imaging, 
medical management 

1 

07/11/18 172591 
Limousin bull calf, 7m 
old 

Summer scour 
syndrome 

Clinical exam, diagnosis 2 

07/11/18 172594 HF heifer calf, 8m old 
Summer scour 
syndrome 

Clinical exam, diagnosis, euthanasia 2 

07/11/18 172596 HF heifer calf, 8m old 
Summer scour 
syndrome 

Clinical exam, diagnosis 2 

07/11/18 172597 HF heifer calf, 7m old 
Summer scour 
syndrome 

Clinical exam, diagnosis 2 

07/11/18 172608 HF heifer calf, 6m old 
Upper respiratory tract 
noise 

Clinical exam, laryngoscopy, ultrasound 
exam of larynx 

2 

08/11/18 172618 
Limousin x bull, 10m 
old 

Septic distal tibial 
physitis  

Clinical exam, radiography, medical 
mamagement (IVRA) 

2 
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14/11/18 172762 HF heifer calf, 2d old 
Failure of passive 
transfer 

Clinical exam, clinical pathology, medical 
management 

4 

14/11/18 172773 HF heifer calf, 1d old 

Multiple congenital 
cardiac defects, 
including tricuspid 
valve dysplasia 

Clinical exam, echocardiogram, 
euthanasia 

4 

14/11/18 172776 
Charolais x calf, 8m 
old  

Cranial nerve deficits Clinical exam, euthanasia 4 

19/11/18 172854 HF cow, 3yrs old 

Abomasal outflow 
obstruction, suspected 
due to duodenal 
sigmoid flexure 
displacement that had 
corrected on journey 
to hospital 

Clinical exam, exploratory laparotomy, 
medical management 

1 

22/11/18 172957 
Simmental cow, 7yrs 
old 

Pyelonephritis Clinical exam, medical management 7 

01/12/18 TS1 
Charolais bull calf, 
2wks old 

Pneumonia 
Clinical exam, diagnosis, medical 
management 

1 

01/12/18 GOG1 
Limousin bull calf, 4m 
old 

Pneumonia 
Clinical exam, diagnosis, medical 
management 

1 

01/12/18 NC1 Angus heifer, 8m old 
Open 
metacarpophalangeal 
luxation 

Clinical exam, euthanasia 1 

01/12/18 MC1 BB bullock, 2yrs old Uveitis 
Clinical exam, diagnosis, medical 
management 

1 

02/12/18 RD1 
Charolais x Limousin 
calf, 1wk old 

Pneumonia 
Clinical exam, diagnosis, medical 
management 

1 

02/12/18 JC1 HF cow, 4yrs old Hypomagnesaemia Clinical exam, medical management 1 

02/12/18 JM1 
Charolais heifer, 2yrs 
old 

Pregnancy diagnosis Clinical exam, diagnosis 1 
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02/12/18 TW1 
Charolais cow, 4yrs 
old 

Pregnancy diagnosis Clinical exam, diagnosis 1 

02/12/18 TW2 
Charolais cow, 5yrs 
old 

Chronic pneumonia 
Clinical exam, diagnosis, medical 
management 

1 

14/12/18 173502 HF heifer, 7m old 
Umbilical hernia and 
pneumonia 

Clinical exam, diagnosis, post-surgical 
management and medical management of 
pneumonia 

1 

14/12/18 173569 HF cow, 2.5yrs old Endocarditis 
Clinical exam, diagnosis, medical 
management 

1 

14/12/18 173596 HF cow, 5yrs old LDA Clinical exam, diagnosis, surgery 1 

20/12/18 173702 
Charolais bull, 7yrs 
old 

Collateral ligament 
damage R stifle 

Clinical exam, local anaesthetic blocks, 
diagnostic imaging, diagnosis, medical 
management 

2 

14/01/19 173900 Holstein calf, 4wks old 
Genetic cholesterol 
deficiency 

Clinical exam, diagnosis, euthanasia 2 

14/01/19 174064 Holstein cow, 2yrs old LDA, toxic metritis 
Clinical exam, diagnosis, surgery, medical 
management 

1 

15/01/19 174092 HF cow, 4yrs old Ocular carcinoma Clinical exam, diagnosis, enucleation 1 

05/03/19 175322 BB calf, 5d old Contracted tendons Clinical exam, diagnosis, physiotherapy 2 

05/03/19 175328 HF cow, 5yrs old 

Ventricular septal 
defect with secondary 
hepatic fibrosis and 
associated clotting 
disorder 

Clinical exam, clinical pathology including 
interpretation of clotting profile, diagnostic 
imaging including abdominal radiograph 
and ultrasonography, echocardiogram, 
diagnosis, euthanasia 

2 

06/03/19 175369 HF cow, 3yrs old 
Traumatic 
reticulopericarditis 

Clinical exam, clinical pathology, 
abdominal and thoracic ultrasonography, 
diagnosis, euthanasia 

2 

11/03/19 175451 HF cow, 3yrs old LDA and ketosis 
Clinical exam, clinical pathology, 
diagnosis, surgery and medical 
management 

1 
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11/03/19 175452 HF cow, 2yrs old RDA 
Clinical exam, general blood panel and 
blood gas analysis, diagnosis, surgery 
and post-operative management 

1 

12/03/19 175468 HF x JE cow, 3yrs old LDA Clinical exam, diagnosis, surgery 1 

12/03/19 175469 HF x JE cow, 4yrs old LDA Clinical exam, diagnosis, surgery 1 

13/03/19 175485 BB bull, 18m old 
Chronic intermittent 
bloat 

Clinical exam, general blood panel, 
thoracic radiography and ultrasound, 
oesophageal endoscopic exam 

2 

14/03/19 175533 HF x JE cow, 6yrs old LDA Clinical exam, diagnosis, surgery 1 

14/03/19 175536 HF cow, 4yrs old RDA 
Clinical exam, blood gas analysis, 
diagnosis, surgery 

1 

20/03/19 175648 
HF x Angus calf, 5d 
old 

Bilateral forelimb 
contracted tendons 

Clinical exam, diagnosis, tenotomy 1 

20/03/19 175647 HF cow, 7yrs old RDA 
Clinical exam, post-operative medical 
management 

1 

26/03/19 175799 Simmental calf, 7d old 
Bilateral forelimb 
contracted tendons 

Clinical exam, diagnosis, physiotherapy 
and splinting 

2 

26/03/19 175810 
Simmental calf, 3m 
old 

Umbilical mass Clinical exam, abdominal ultrasound 4 

27/03/19 175838 HF cow, 2.5yrs old RDA Clinical exam, diagnosis, surgery 1 

28/03/19 175854 HF cow, 7yrs old LDA and fatty liver 
Clinical exam, general blood panel, 
diagnosis, medical management 

1 

29/03/19 175895 Jersey cow, 2yrs old LDA 
Clinical exam, post-operative 
management 

1 

02/04/19 175957 
Limousin heifer, 7m 
old 

Tetanus 
Clinical exam, general blood panel, 
diagnosis, medical management 

2 

02/04/19 175981 HF heifer, 15m old R sided renal mass 
Clinical exam, general blood panel, 
urinalysis 
Laparoscopy 

2 
4 

03/04/19 176016 HF heifer, 12m old 
RH extensor tendon 
laceration 

Clinical exam, diagnosis 
Surgery to partially close 
Casting 

1 
4 
4 
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03/04/19 176079 
Charolais heifer, 14d 
old 

Recumbent since birth Clinical exam, radiography, euthanasia 2 

08/04/19 176083 
Aubrac heifer calf, 
3wks old 

Umbilical hernia 
Clinical exam, diagnosis 
Surgery 
Post-operative management 

1 
6 
1 

09/04/19 176134 HF cow, 8yrs old 
Mandibular 
symphyseal fracture 

Clinical exam, radiography, diagnosis, 
wiring of symphysis 

2 

15/04/19 176247 HF x JE cow, 5yrs old 
RH lameness due to 
failure to remove 
orthopaedic block 

Clinical exam, radiography, removal of 
nailed-on block 

2 

15/04/19 176243 HF cow, 4yrs old 
Septic arthritis of 
medial DIP joint 

Clinical exam, radiography, claw 
amputation  

2 

17/04/19 176313 HF cow, 3yrs old Mesenteric torsion 

Clinical exam, blood gas analysis, 
exploratory laparotomy, correction of 
torsion, post-operative medical 
management 

2 

26/04/19 176508 Angus bull, 2yrs old Penile warts 
Clinical exam, pudendal nerve block, 
diagnosis, surgical removal of warts 

1 

03/05/19 176676 HF cow, 4yrs old 
Iatrogenic right-sided 
pneumothorax 

Clinical exam, thoracic imaging, 
diagnosis, general blood panel, blood gas 
analysis, medical management 

1 

09/05/19 176786 HF cow, 9yrs old 
Left-sided ocular 
squamous cell 
carcinoma 

Clinical exam, post-operative 
management 

1 

16/05/19 Mun T10 
Fleckvieh x calf, 3wks 
old 

Septic arthritis R 
tarsus 

Clinical exam, repeated through and 
through joint flushes 

4 

16/05/19 Mun F2 
Fleckvieh calf, 2wks 
old 

Osteomyelitis medial 
metatarsal bone, 
originating at physis 

Clinical exam, radiography, ultrasound, 
diagnosis, repeated IVRA treatments 

4 

16/05/19 Mun F9 
Fleckvieh calf, 2wks 
old 

Diarrhoea and 
bilateral decubital 
ulcers on both carpi 

Clinical exam, bandaging, medical 
management 

6 
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16/05/19 Mun D1 
Brown Swiss cow, 
3yrs old 

Caesarian section 
Clinical exam, post-operative 
management 

6 

16/05/19 Mun D7 Fleckvieh x cow, adult 
Endoscopic LDA 
correction 

Clinical exam, post-operative 
management 

6 

17/05/19 Mun S Fleckvieh cow, adult 
Abomasal ulceration, 
RDA, subcutaneous 
abscesses LH leg 

Clinical exam, haematology and 
biochemistry, blood gas, ultrasound exam, 
lancing of abscesses and drain 
placement, abomasopexy 

4 

20/05/19 Mun D3 Fleckvieh cow, adult Claw amputation 
Clinical exam, post-operative bandaging 
and management 

6 

20/05/19 Mun F Fleckvieh cow, adult 
Entrapment of small 
intestine around 
peritoneal adhesion 

Clinical exam, blood gas analysis, 
abdominal ultrasound exam, exploratory 
laparotomy, euthanasia 

6 

22/05/19 Mun Amb 1 
Brown Swiss cow, 
adult 

Toxic mastitis 
Clinical exam, blood calcium 
measurement, medical management 

5 

22/05/19 Mun Amb 2 
Fleckvieh calf, 3wks 
old 

Diarrhoea 
Clinical exam, acid-base and fluid deficit 
correction 

5 

23/05/19 Mun S 
Fleckvieh x cow, 7yrs 
old 

RDA 
Clinical exam, blood gas analysis, rumen 
chloride measurement, omentopexy 

6 

23/05/19 Mun D5 Fleckvieh cow, adult RDA 
Clinical exam, blood gas analysis, 
haematology and biochemistry, 
omentopexy 

4 

06/06/19 177430 BB bull, 2yrs old Microphallus 
Clinical exam, pudendal nerve block, 
diagnosis 

4 

07/06/19 177467 Limousin bull, 18m old Chronic weight loss 
Clinical exam, general blood panel, faecal 
parasitology, euthanasia 

6 

11/06/19 177567 HF cow, 5yrs old LDA Clinical exam, diagnosis, surgery 2 

11/06/19 177568 HF cow, 4yrs old RDA Clinical exam, diagnosis, surgery 2 

24/06/19 177840 
Limousin bull calf, 6m 
old 

Laminitis 
Clinical exam, general blood panel, 
radiography, diagnosis, medical 
management 

2 
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*
1 = No supervision, Resident dealt with the case by her-/himself 

  2 = Resident dealt with the case by her-/himself, supervised by a Diplomate 
  3 = Resident dealt with the case by her-/himself, supervised by a non-diplomate 
  4 = Resident assisted, supervision of a Diplomate 
  5 = Resident assisted, without supervision of a Diplomate 
  6 = Resident just observed, supervision of a Diplomate 
  7 = Resident just observed, without supervision of a Diplomate  

24/06/19 177845 HF cow, 3yrs old 
RDA and abomasal 
ulceration 

Clinical exam, diagnosis, surgery, medical 
management 

4 

25/06/19 177864 
Simmental calf, 4m 
old 

Cellulitis secondary to 
epidermal erosion 
following lack of 
management of 
bilateral forelimb 
contracted tendons 

Clinical exam, euthanasia 4 

09/07/19 178212 
Charolais bull, 4yrs 
old 

Bilateral DJD of front 
limb DIP joints 

Cinical exam, radiography, 
ultrasonography, diagnosis 

4 

09/07/19 178217 HF cow, 4yrs old 
Osteomyelitis of P1 
and septic tendon 
sheath 

Clinical exam, attempted amputation of 
medial RH digit, diagnosis, euthanasia 

2 

15/07/19 178329 HF cow, 2yrs old 
Traumatic 
reticuloperitonitis 

Clinical exam, blood gas analysis, 
abdominal imaging, diagnosis, medical 
management 

2 

The “grading” of the supervision must be provided from 
January 1, 2014 
 This indication for cases handled in 2013 is optional 
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Annual Progress Report Submission Form 

Herd Health Case Log (Sheet B) 

 
Resident: Ciara Hayes            Institution: UCD 
 
Primary Supervisor:  Luke O’Grady        Date: 28/02/2019      Year of Residency: 3 
 

Date Farm ID Farm type 
Area or problem dealt with on 

farm 
Activity of the resident Supervision* 

04/10/18 
 

DH Dairy farm 
Fertility, mastitis and lameness 
review 

Farm visit 
Data collection 
Discussion of results 

6 

23/10/18 
 

TG Dairy farm High BMSCC 

Farm visit 
Attendance at milking and 
collection of samples 
Written report to farmer 

4 

25/10/18 PD Dairy farm High BMSCC 
Farm visit 
Attendance at milking and 
collection of samples 

4 

17/12/18-
09/01/19 

AP Dairy farm 

Review of heifer growth over 
three years (2015-2018) following 
data collection as part of my 
research project. Issues 
identified: 

Data collection, collation and 
analysis 
Written report to farmer  

1 
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• Low average daily gain 
from birth to breeding in 
2015 

• Failure of heifers to make 
6 month and breeding 
weight targets in 2015 

• Lack of available data in 
later years to ascertain 
whether these are ongoing 
trends  

17/12/18-
09/01/19 

BT Dairy farm 

Review of heifer growth over 
three years (2015-2018) following 
data collection as part of my 
research project. Issues 
identified: 

• Heifers successfully met 
weaning weight targets in 
2015 and calving weight 
targets in 2016. However, 
data was not available to 
assess heifer growth 
performance on this farm 
any further 

Data collection, collation and 
analysis 
Written report to farmer 

1 

17/12/18-
09/01/19 

DB Dairy farm 

Review of heifer growth over 
three years (2015-2018) following 
data collection as part of my 
research project. Issues 
identified: 

• Below target average daily 
gain between birth and 
breeding in 2015 

Data collection, collation and 
analysis 
Written report to farmer 

1 
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• Pattern of low average 
daily gain pre-weaning 
followed by high average 
daily gain between 
weaning and 6m 

17/12/18-
09/01/19 

DK Dairy farm 

Review of heifer growth over 
three years (2015-2018) following 
data collection as part of my 
research project. Issues 
identified: 

• Low average daily gain 
from birth to breeding in 
2015 

• Lack of available data to 
ascertain whether this is 
an ongoing issue 

Data collection, collation and 
analysis 
Written report to farmer 

1 

17/12/18-
09/01/19 

MD Dairy farm 

Review of heifer growth over 
three years (2015-2018) following 
data collection as part of my 
research project. Issues 
identified: 

• Below target breeding 
weight in 2015 

• Average daily gain 
exceeded 
recommendations 
between weaning and six 
months 

Data collection, collation and 
analysis 
Written report to farmer 

1 

17/12/18-
09/01/19 

NOL Dairy farm 
Review of youngstock health and 
growth over three years (2015-
2018) following data collection as 

Data collection, collation and 
analysis 
Written report to farmer 

2 
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part of my research project. 
Issues identified: 

• Consistently low average 
daily gain between birth 
and breeding 

• Consistent failure of 
heifers to make breeding 
weight targets 

• Abrupt drop in 6m to 
breeding average daily 
gain from 2015 to 2016 

17/12/18-
09/01/19 

SOL Dairy farm 

Review of heifer growth over 
three years (2015-2018) following 
data collection as part of my 
research project. Issues 
identified: 

• Low average daily gain 
between birth and 
breeding 

• Average daily gain 
exceeded 
recommendations 
between birth and 
breeding in 2016 

Data collection, collation and 
analysis 
Written report to farmer 

1 

17/12/18-
09/01/19 

RJ Dairy farm 

Review of heifer growth over 
three years (2015-2018) following 
data collection as part of my 
research project. Issues 
identified: 

• Average daily gain 
exceeded 
recommendations 

Data collection, collation and 
analysis 
Written report to farmer 

1 
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between weaning and 6m 
in 2015 

17/12/18-
09/01/19 

VG Dairy farm 

Review of heifer growth over 
three years (2015-2018) following 
data collection as part of my 
research project. Issues 
identified: 

• Low birth to weaning 
average daily gain in 2015 

• Average daily gain 
exceeded 
recommendations 
between weaning and 6m 
in 2015 

• Lack of available date to 
ascertain whether these 
issues are ongoing 

Data collection, collation and 
analysis 
Written report to farmer 

1 

25/01/19 PF Dairy farm Milk fever  

Farm visit 
Collection of data and samples 
Analysis 
Written report to farmer 

2 

21/02/19 JA Dairy farm Mycoplasma mastitis 

Farm visit 
Attendance at milking and 
collection of data and samples 
Written report to farmer 

2 

21/02/19 PR Dairy farm Calf pneumonia 
Farm visit 
Collection of data and samples 

4 

19/03/19 EMcE Dairy farm Calf neonatal respiratory disease 

Examination of four calves from 
the herd at the hospital: clinical 
exam, general blood panel, 
thoracic ultrasound, broncho-

2 
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alveolar lavage, euthanasia of 
one calf, medical mangement 

03/04/19 ND Dairy farm Calf health problems 

Farm visit 
History taking 
Thoracic ultrasound of a sample 
of calves 
Collection of milk replacer 
samples from automatic feeders 
for assessment of concentration 
and bacterial counts 
Written report to farmer 

2 

15/04/19 PH Dairy farm Calf pneumonia 

Farm visit 
History taking 
Calf shed size and ventilation 
measurements 
Thoracic ultrasound of sample 
of calves 
Blood samples for assessment 
of passive transfer 
Data analysis 
Written report to farmer 

2 

18/04/19 IB Dairy farm 
Secondary copper 
deficiency/molybdenosis and 
respiratory disease in adult cows 

Farm visit 
History taking 
Liver biopsies 
Broncho-alveolar lavages 
Written report to farmer 

1 

24/04/19 SOL Dairy farm 
Traumatic reticuloperitonitis 
outbreak 

Examination of three cows at 
hospital: clinical exam, reticular 
ultrasonography, abdominal 
radiography, diagnosis, medical 
management 

2 
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14/05/19 
ECBHM 
Residents’ 
Workshop 

Dairy farm Liver fluke 

Farm visit 
History taking 
Assessment of snail habitats 
and collection of snails 
Processing of serological and 
faecal samples 
Formulation of control plan 

4 

21/05/19 Prae-Ri Dairy farm Welfare audit 

Farm visit 
Clinical exams and blood 
sampling of youngstock 
Body condition and lameness 
scoring of lactating cows 
Assessment of housing 
Assessment of forage 

4 

*
1 = No supervision, Resident dealt with the case by her-/himself 

  2 = Resident dealt with the case by her-/himself, supervised by a Diplomate 
  3 = Resident dealt with the case by her-/himself, supervised by a non-diplomate 
  4 = Resident assisted, supervision of a Diplomate 
  5 = Resident assisted, without supervision of a Diplomate 
  6 = Resident just observed, supervision of a Diplomate 
  7 = Resident just observed, without supervision of a Diplomate  

The “grading” of the supervision must be provided from 
January 1, 2014 
 This indication for cases handled in 2013 is optional 
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Annual Progress Report Submission Form 

Ancillary Topics Case Log – Pathology / Necropsies (Sheet C)  

 
Resident: Ciara Hayes            Institution: UCD 
 
Primary Supervisor:  Luke O’Grady        Date: 28/02/2019      Year of Residency: 3 
 

Date Animal ID 
Animal category 

(species, type, sex, 
age) 

Diagnosis Activity of the resident Supervision* 

03/09/18 171004 HF cow, 2yrs old No abnormal gross PM findings Observe 6 

04/09/18 171057 HF cow, 5th lactation 
Traumatic reticuloperitonitis with 
subsequent embolic shower 

Observe 
6 
 

24/09/18 171512 
Hereford bull, 2yrs 
old 

Chronic pneumonia and 
pleurisy 

Observe 6 

14/01/18 173865 HF heifer, 9m old 
Abscess/cellulitis L masticatory 
muscles, pericardial effusion 
and cortical renal infarcts 

Assist 4 

13/02/19 174772 HF bull calf, stillborn Calving trauma Assist 4 

26/02/19 LE1 
HF heifer calf, 
perinatal death 

No gross abnormalities Assist 4 

01/03/19 175209 
HF x Je cow, 2yrs 
old 

Oesophageal ulceration and 
possible mycoplasma 
pneumonia 

Assist 4 

06/03/19 175369 HF cow, 3yrs old Traumatic reticulopericarditis Assist 4 
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11/03/19 175328 HF cow, 5yrs old 
Ventricular septal defect with 
secondary hepatic fibrosis and 
associated clotting defect 

Assist 4 

29/03/19 175596 Angus calf, 2wks old 
Septicaemia, interstitial 
pneumonia and ulcerative 
abomasitis 

Observe 6 

03/04/19 176079 
Charolais calf, 14d 
old 

Bilateral coxofemoral fibrinous 
septic arthritis and secondary 
downer myopathy 

Observe 6 

04/04/19 176056 
Highland cow, 4yrs 
old 

Found dead, too autolysed to 
reach diagnosis 

Observe 6 

08/04/19 176081 BB calf, 5m old 
Congenitcal abnormality of L1-
L2 leading to compression of 
spinal cord 

Observe 6 

08/04/19 176080 HF calf, pre-weaned Bronchopneumonia Observe 6 

23/04/19 176313 HF cow 3yrs old 
Mesenteric torsion corrected, 
cause of death likely metabolic 
disease 

Observe 6 

19/04/19 176360 
Charolais x calf, 7d 
old 

Generalised peritonitis 
secondary to umbilical infection 

Observe 6 

*
1 = No supervision, Resident dealt with the case by her-/himself 

  2 = Resident dealt with the case by her-/himself, supervised by a Diplomate 
  3 = Resident dealt with the case by her-/himself, supervised by a non-diplomate 
  4 = Resident assisted, supervision of a Diplomate 
  5 = Resident assisted, without supervision of a Diplomate 
  6 = Resident just observed, supervision of a Diplomate 
  7 = Resident just observed, without supervision of a Diplomate 

 

The “grading” of the supervision must be provided from 
January 1, 2014 
 This indication for cases handled in 2013 is optional 
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Presentations at Conferences and Professional Meetings 

Date Name of meeting Location Presentation Details 

19/01/17 Kildare Farmers’ Group 
end of season meeting 
and review 

Naas, Ireland 
 

Update on Youngstock 
Monitoring Programme 
30mins 

12/12/17 Kildare Farmers’ Group 
end of season meeting 
and review 
 

Dublin, 
Ireland 

Update on Youngstock 
Monitoring Programme 
30mins 

22/16/18 UCD Veterinary 
Hospital Conference 
 

Dublin, 
Ireland 

Diagnostic Ultrasound in 
Cattle 
1 hour 

13/09/18 American Association of 
Bovine Practitioners 
Annual Conference,  

Phoenix AZ, 
USA 

‘The effect of growth rate 
on reproductive outcomes 
in seasonally calving, 
pasture-based systems’ 
Graduate Research 
Competition: 2nd prize 
20mins 

18/10/18 
 

CPD Workshop at 
Embryonics Ltd, Mere 
House Farm 

Cheshire, UK ‘Ruminant non-
reproductive ultrasound’ 
7hrs 

05/06/19 CPD Workshop at 
Embryonics Ltd, Mere 
House Farm 

Cheshire, UK ‘Ruminant non-
reproductive ultrasound’ 
7hrs 

10/01/19 Animal Health Ireland 
Calf Care open day 

Cork, Ireland ‘Calf diarrhoea: diagnosis, 
treatment and prevention’ 
1 hr 

21/01/20 Animal Health Ireland 
Calf Care open day 

Tipperary, 
Ireland 

‘Calf health and wellbeing’ 
1hr 

22/01/20 Animal Health Ireland 
Calf Care open day 

Tipperary, 
Ireland 

‘Calf health and wellbeing’ 
1hr 

11/02/20 ATC Co-ops conference Tipperary, 
Ireland 

‘Calf management and 
disease’ 
1.5hrs 

19/06/20 UCD ThesisIn3 Dublin, 
Ireland 

‘Milking It! Growing Irish 
dairy cows to increase 
their production potential’ 
3mins 
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Conferences and Professional Meetings Attended 

Date Duration Name of meeting  Location 

10/04/17 
 

3 days ECBHM Residents’ Workshop: 
Bovine Ultrasound 

Vienna, Austria 

23/06/17 
 

2 hours UCD Veterinary Hospital 
Conference – Farm Animal Stream 

Dublin, Ireland 

19/10/17 
 

3 days BCVA Congress 
 

Southport, UK 

04/04/18 
 

3 days ECBHM Residents’ Workshop: 
Bovine Reproduction 
 

Liverpool, UK 

22/06/18 
 

1 day UCD Veterinary Hospital National 
Conference – Farm Animal Stream 

Dublin, Ireland 

13/09/18 
 

3 days American Association of Bovine 
Practitioners Annual Conference  

Phoenix AZ, 
USA 

13/05/19 
 

2.5 days ECBHM Residents’ Workshop: 
Parasitology 

Munich, 
Germany 

12/07/19 
 

1 day UCD Veterinary Hospital 
Conference – Farm Animal Stream 

Dublin, Ireland 
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Lectures and Seminars Delivered 

Date Event 
Type 

Topic Location Participants 

24/01/17 Seminar A case of 
cervicothoracic 
vertebral 
osteomyelitis in a 
calf  

UCD MVB Years 1-
3 

24/01/17 
25/01/17 
26/01/17 
27/01/17 

Practical Clinical exam of 
the bovine 

UCD MVB Year 3 

26/01/17 
20/02/18 

Lecture Calf housing and 
colostrum 
management 

UCD MVB Nursing 
Year 2 

07/02/17 
06/02/18 

Lecture Metabolic 
diseases of cattle 

UCD MVB Nursing 
Year 2 

14/02/17 
12/02/19 
13/02/18 
18/02/20 

Lecture Adult bovine 
medicine 

UCD MVB Nursing 
Year 2 

15/02/17 Seminar A case of pituitary 
abscess 
syndrome 

UCD Residents and 
clinicians 

21/06/17 Seminar The effect of 
growth rate on 
reproductive 
performance and 
milk production in 
dairy heifers 

UCD Residents and 
clinicians 

07/09/17 
08/09/17 
14/09/17 
09/11/17 
16/11/17 
30/11/17 
30/09/18 
27/09/18 
26/10/18 
08/11/18 
15/11/18 
  

Practical Clinical Skills in 
Farm Animal 
Practice 

Lyons Estate MVB Year 5 

06/12/17 Seminar Lungworm in two 
suckler herds 

UCD Residents and 
clinicians 

24/01/18 
 

Seminar A high incidence 
of LDA and post-
calving condition 
loss in a dairy 
herd 

UCD Residents and 
clinicians 
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24/01/18 Practical Calf surgery UCD MVB Year 5 

27/02/18 Tutorial  Neonatal 
medicine 

UCD MVB Nursing 
Year 2 

05/03/18 
23/04/18 

Tutorial Common Surgical 
Conditions of the 
Bovine 

UCD MVB Year 5 

29/08/18 
22/10/18 
 

Tutorial Interpretation of 
Blood Results in 
Farm Animals 

UCD MVB Year 5 

14/11/18 Seminar ‘The effect of 
growth rate on 
reproductive 
outcomes in 
seasonally 
calving, pasture-
based systems.’ 

UCD Residents and 
Clinicians 

09/01/19 Seminar ‘Colostrum quality 
in a convenience 
sample of Irish 
dairy herds.’ 

UCD Residents and 
Clinicians 

15/01/20 Seminar ‘The effect of 
growth rate on 
first lactation milk 
yield in 
seasonally 
calving, pasture-
based systems.’ 

UCD Residents and 
Clinicians 

12/08/20 Seminar ‘Acute fascioliasis 
in an alpaca.’ 

UCD Residents and 
Clinicians 
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Lectures and Seminars Attended 

Date Event Type Topic Location Speaker Participants 

04/10/2016 – 
17/11/2016 

Certificate 
comprising 19 
lectures and 
multiple choice 
exam 

Training on 
Experimental 
Animal Use, 
Regulations and 
Procedures with an 
elective on farm 
animals 

UCD Dr Arun Kumar Online distance 
learning 

04/10/2016 – 
14/12/2016 

Postgraduate 
module comprising 
12 lectures, two 
assignments and 
final exam 

Data Programming 
with R 

UCD Dr Clare Gormley Postgraduate class 

10/10/2016 Webinar Practical Control 
of Salmonella in 
Finnish Production 
Animals - National 
and Farm level 
 

UCD Dr Olli Ruoho ECBHM residents 

10/11/2016 – 
19/12/2016 

Postgraduate 
module comprising 
18 lectures, 
assignments and 
final exam and 
report 

Nutrition and 
Production 
Diseases 

UCD Dr Finbar Mulligan 
 

Class of 
Postgraduate 
Certificate in Dairy 
Herd Health 

20/02/2017 Webinar Veterinary advisory 
practice – What 
communicational 
principles should 

UCD Dr. Joachim Lübbo 
Kleen 

ECBHM residents 
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be considered 
during 
conversations? 

11/09/17 – 
03/12/17 

Postgraduate 
module comprising 
12 lectures and 
final exam 

Introduction to Data 
Analytics 

UCD Fiona Boland Postgraduate class 

18/01/18 Webinar Practical 
management of 
contagious mastitis 
in dairy cows 

Online Peter Edmondson ECBHM residents 

09/04/18 Mock Viva 'Schmallenberg 
virus in Irish dairy 
herds: 
epidemiological, 
virological, and 
entomological 
studies' 

UCD Aine Collins UCD staff 

18/04/2018 Webinar Basics of 
orthopaedic 
surgery in growing 
cattle 

Online Dr. Pierre-Yves 
Mulon 

ECBHM residents 

11/07/18 Seminar A review of the 
non-surgical 
methods of 
controlling 
reproduction in 
domestic animals 

UCD Emmet Kelly UCD residents and 
staff 

03/08/18 Mock Viva ‘The creation and 
evaluation of a 
model to predict 
fertility outcomes in 

UCD Luke O’Grady UCD staff 
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seasonally-calving, 
pasture based dairy 
cows.’ 

07/09/18 
 

Online lecture Infectious diseases 
and biosecurity – 
IBR. Part of the 
Graduate 
Certificate in Dairy 
Herd Health 

UCD David Graham Online distance 
learning 

10/09/18 
 

Online lecture Infectious diseases 
and biosecurity – 
Leptospirosis. Part 
of the Graduate 
Certificate in Dairy 
Herd Health 

UCD Eoin Ryan Online distance 
learning 

25/09/18 
 

Webinar Motivational 
Interviewing and 
Herd Health 
Advice: 
Engaging clients in 
helpful 
conversations 
about behaviour 
change 

UCD Alison Bard BCVA members 

19/10/18 
 

Online lecture Herd health 
investigation skills 
– The herd health 
cycle. Part of the 
Graduate 
Certificate in Dairy 
Herd Health 

UCD Simon More Online distance 
learning 
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23/10/18 
 

Online lecture Milk quality and 
mastitis – 
Investigating 
mastitis. Part of the 
Graduate 
Certificate in Dairy 
Herd Health 

UCD Luke O’Grady Online distance 
learning 

03/12/18 
 

Seminar and 
practical 

Examination of the 
bovine blood smear 

UCD Peter O’Brien MVB Year 5 and 
residents on 
external rotation 

13/12/18 
 

Webinar Downer cow 
syndrome 

UCD Gilles Fecteau  ECBHM residents 

18/02/19 Webinar Credentials and 
Examination 
Committees 

UCD Amy Gillespie and 
Peter Down 

ECBHM residents 

20/02/19 Tutorial Bovine 
haematology and 
biochemistry 

UCD Peter O’Brien One-on-one tutorial 
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Taught Modules: 

Statement of Results 
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Other Research 

 

Donlon, J., Hayes, C. and McAloon, C.G., 2018. Colostrum quality in a convenience 

sample of Irish dairy herds. Cattle practice, 26, pp.1-7 


