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Recent and Future Developments in the Irish Dairy Industry 

George Ramsbottom, Teagasc Oak Park, Carlow 

 

Summary 

 The Economic Breeding Index is working with both its milk and fertility 

sub-indices contributing to profitability on farm; 

 Genomics has been widely adopted on dairy farms and increased the rate 

of genetic merit improvement; 

 Sexed semen has a role to play – but currently only on the more fertile 

herds; 

 Contract rearing is likely to increase substantially by 2020 with 

potentially 3,000-5,000 dairy farms facing scale or stocking rate 

challenges. 

 

Introduction  

The Irish dairy industry continues to evolve.  Technologies such as the Economic 

Breeding Index (EBI) have been widely adopted while recent advances in 

genomic analysis of the bovine genome have shortened the generation interval 

and facilitated the intensity of sire selection.  Other advances such as contract 

rearing and sexed semen are in their infancy. However their widespread 

adoption by 2020 and beyond should not be underestimated and are likely to 

present their own challenges in the years to come.  In this paper I will firstly 

discuss the evolution of the EBI and the role of bovine genomics and then look at 

the likely impact of contract rearing and sexed semen on the industry in the 

years to come. 

 

The Economic Breeding Index  

Dairy production systems in Ireland are seasonal (Berry et al., 2006) and highly 

dependent on achieving high fertility levels in dairy cows (Shalloo et al., 2004).  

Over the 20 years prior to the year 2000, the Relative Breeding Index (RBI), 

which focused on genetic improvement for milk production, had delivered on its 

objective - to produce milkier cows.  However the RBI underestimated the 

antagonistic genetic relationship that exists between milk production and 
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fertility resulting in a less fertile national herd (Evans et al., 2002; Berry et al., 

2006).  Indeed research showed that ‘medium’ RBI dairy cattle were more 

profitable than ‘high’ RBI stock when their higher fertility performance was 

accounted for (Veerkamp et al., 2000).  When modelled, farm profit was most 

sensitive to changes in milk price followed by replacement rate (Evans et al., 

2006).  The milk production and replacement rate of a matched sample of spring 

calving herds over a 13 year period is resented in Table 1. 

 

Table 1.  Trends in milk production, replacement rate and profitability in a 

matched sample of spring calving dairy farms (1990-2003).   

Year 

Milk production Replacement rate 

Profit 

(€,000’s) 

Yield (kg) Sales 

(€,000’s) 

Rate (%) Cost 

(€,000’s) 

1990 5,033 126 16 21 29 

1993 5,307 136 21 28 30 

1997 5,629 145 25 34 32 

2000 5,609 148 26 35 33 

2003 5,638 150 27 37 33 

Change + 605 + 24 + 11 + 16 + 4 

 

Milk yield increased on farms in the study by over 600 kg per cow over the 13-

year period resulting in an increase in milk sales revenues per cow.  

Replacement rate also increased by 11% increasing replacement costs by 

€16,000 per farm.  Thus overall net farm profitability increased by only €4,000 

per farm.   

 

The national trends in genetic merit over the period 1990-2013 are presented in 

Figure 1. The EBI of a cow is an estimate of the economic value of her genetic 

merit.  It is comprised of 6 components – the two most important are the milk 

and fertility sub-indexes.  The index is measured against the genetic “base cow”.  

Economic modelling of the index at Moorepark predicted that a €1 higher EBI 

was expected to result in €2 more profit per cow compared with the base cow – 
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an advantage that was subsequently confirmed in a large scale multi-year 

analysis of spring calving Irish dairy herds (Ramsbottom et al., 2012).  

 

Figure 1.  Trends in EBI, milk sub-index and fertility sub-index of dairy 

replacement heifers by year of birth since 1990. 
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Between 1990 and 2000 the rapid improvement in genetic merit for milk 

production was counterbalanced by the decline in genetic merit for fertility.  

Since the development and subsequent introduction of the EBI in 2000, a more 

moderate but continued improvement in genetic merit for milk production has 

been sustained nationally.  Improvement in genetic merit for both milk and 

fertility has been observed since around 2002.  

 

Teagasc’s recommendation is to use high EBI sires from the Active Bull List 

accessed on the ICBF website at www.icbf.com.  In the current year, an AI team 

average of €280 EBI or greater is easily achievable.  Within the team selection 

firstly for high fertility sub-index should remain a priority on all Irish dairy 

farms.  Currently the average and top 5% of Irish dairy herds have EBIs of €124 

and €163 respectively.  When assessing the genetic merit of a dairy herd, use the 

most recent ICBF herd EBI report.  Figure 2 shows the EBI report available for 

dairy farms participating in the ICBF HerdPlus programme. 

 

http://www.icbf.com/
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Figure 2.  Screenshot of the EBI report for an Irish spring calving dairy 

farm. 

 

When reviewing a farm HerdPlus report: 

1. Check to see that most if not all of the cows are included in the EBI 

averages – the number of cows included in the EBI average is listed as is 

the number missing an EBI evaluation.  If greater than 50% of the cows 

are missing an EBI evaluation, the average herd EBI won’t be that 

accurate. 

2. Next look at the overall EBI of the dairy cows – the higher the better.  

3. Then check that the yearling and weanling replacement stock have a 

higher average EBI than the mature cows.  Teagasc promotes the use of 

the highest EBI AI sires available.  The 2015 born replacement heifers can 

average over €200 EBI if such AI sires were used across the herd.   

From the example shown in Figure 2, you can see that all cows are included in 

the average herd EBI.  Good genetic improvement is evident with progress being 

made among the heifers born in 2013 and 2014.   
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Genomics 

Genomic analysis allows farmers and breeders to analyse the genetic make up of 

dairy cattle using marker genes.  It improves the reliability of the genetic proofs 

available – typically the reliability of a young unproven sire is approximately 

30% (his initial proof is derived from parental averages). Using genomic testing 

this is increased to approximately 60% - the equivalent of having approximately 

60 daughters in milk production.  The rate of genetic improvement possible 

comes from a combination of: 

1. Genetic variation for a trait in the population; 

2. Selection intensity; 

3. Generation interval. 

Since genomic testing was introduced in 2009, selection intensity was increased 

(currently around 9,000 bull calves are genomically tested annually while only 

approximately 100 are selected for progeny testing).  The generation interval 

was shortened because a much younger team of genetically superior bulls is now 

widely used across the national herd as detailed in Table 2.   

 

Table 2.  EBI and proportion of genomic AI and daughter proven sires and 

weighted average EBI used on Irish dairy farms in selected years since 

2009. 

 2009 2011 2013 
Genomic AI sires    

EBI (€) €179 €218 €259 
% of total AI used 34%  47% 60% 

Daughter proven sires    
EBI (€) €126 €148 €200 

% of total AI used 66% 53% 40% 
Weighted EBI of all AI sires 

used 
€144 €181 €235 

 

The data in Table 2 illustrates the genetic superiority of the average genomic AI 

sire used.  On average they were approximately €60 higher than the daughter 

proven sires used.  The genomic sires used nationally have almost doubled as a 

proportion of total AI used nationally between 2009 and 2013.  This in turn has 

contributed to the accelerate rate of genetic improvement observed nationally in 

the past couple of year as shown in Figure 3.   
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Figure 3.  Average EBI of replacement heifer calves born in Ireland by year 

of birth.   
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The graph in Figure 3 shows an accelerating rate of genetic gain in Irish born 

dairy replacement heifers.  Over the 1990-200 period, the change in EBI of the 

replacements born at the beginning and end of the decade was €16; in the 2000-

2010 period, the change was €28; between 2010 and 2014, the average EBI of 

heifers born has increased by a further €78.  Without doubt most of this increase 

is driven by the widespread use of genomically tested AI sires. 

 

Teagasc advice is firstly to use AI sires from among the highest EBI sires from the 

ICBF Active Bull List.  The majority of such sires are genomically rather than 

progeny tested.  Because of their lower reliability, we recommend that teams of 5 

such sires are used in equal proportions across the herd. This minimises 

becoming over-dependent on individual sires.  On average however, the earlier 

genomically proven sires are now daughter proven with minimal change to their 

average EBI. 

 

Sexed semen 

Conventionally there is a 50/50 chance of male or female offspring but, in the 

dairy industry, female offspring are more desirable than male offspring.  By 

sorting the sperm cells, the normal 50% chance of a female calf is increased to 

90%, albeit at reduced initial conception rates.  The obvious advantage of using 

sexed semen: is the resulting increase in the number and proportion of heifer 

calves born.   
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A study conducted in spring 2013 compared both fresh and frozen sexed semen 

against an unsexed control treatment comprising 15,200 inseminations on cows 

and maiden heifers across 400 dairy farms. The trial, initiated at Moorepark, 

comprised four different treatments: 

 A control treatment (fresh ‘conventionally treated’ AI straws); 

 A frozen sexed semen treatment (1m sperm per straw); 

 A frozen sexed semen treatment (2m sperm per straw); 

 A fresh sexed semen treatment (1m sperm per straw). 

While data for all inseminations has not yet been returned, interim results of the 

experiment are presented in Table 3.   

 

Table 3.  Conception rate of dairy cows and heifers following insemination 

with fresh unsexed or different sexed treatments. 

 Heifers (n = 5,682) Cows (n = 7,563) 

Treatment CR to 1st 

serv. 

CR as % 

conv. 

CR to 1st 

serv. 

CR as % 

conv. 

Conventional 49.5% - 43.3% - 

Sexed fresh 1m 44.3% 89.4% 34.7% 80.2% 

Sexed fresh 2m 43.1% 87.1% 38.0% 87.7% 

Sexed frozen 44.1% 89.2% 36.4% 84.2% 

 

The three key points to note from the results in Table 3 are as follows: 

 Conception rates were low in both cows and heifers to all treatments 

including the conventional fresh treatment group during the 2013 

breeding season.  This reflects the difficult conditions experienced in the 

first half of the year. 

 Maiden heifers showed superior fertility performance compared with 

dairy cows. 

 The conception rate using sexed frozen semen was between 85% and 

90% of that achieved using conventional unsexed semen.  This is a 

substantial improvement over previous performance, and makes sexed 

semen a viable product for use on Irish dairy farms.   
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However major messages from the programme are that frozen sexed semen 

works best on: 

 Younger dairy cattle, particularly maiden heifers who had a conception 

rate approximately 10% higher than mature cows; 

 Earlier calved cows – they have longer to recover between calving and 

breeding; 

 Dairy cattle in better condition – these tend to be the more fertile animals 

in any dairy herd. 

 

Contract rearing of replacement heifers 

Widely practised in New Zealand, contract rearing of replacement heifers looks 

set to increase over the coming years.  The current stocking rate on Irish dairy 

farms is 1.9 LU/ha.  Teagasc’s Road Map for Dairy (Teagasc, 2012) forecasts a 

stocking rate averaging 2.2 LU/ha by 2020.  The average stocking rate for 

approximately 1,600 spring calving dairy farms in the 2013 Profit Monitor 

summary is also approximately 2.2 LU/ha.  The range in stocking rate (lowest to 

highest) for these farms is presented in Figure 4.   
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Figure 4.  Range in overall farm stocking rates (LU/ha) for 1,600 spring 

calving dairy farms in 2013.  

 

The data in Figure 4 show that approximately 20% of such farms are currently 

operating at an overall stocking rate of greater than 2.5 LU/ha – extrapolating 

this across the expected 16,000 dairy farms nationally in 2020 means that over 

3,000 dairy farms could be highly stocked by then.  Similarly extrapolating the 

database for the increase expected in average herd size, approximately 30% of 

dairy herds nationally could have greater than 100 dairy cows.  This suggests 

that between 3,000 and 5,000 herds will face stocking rate or scale challenges 

within the next 6 years.  Contract rearing of their replacement heifers will offer 

such farms a possible solution to their forage or labour challenges.   

 

Three key issues should be considered when looking at the contract rearing 

option. 

1. The seasonal variation that exists in the costs of rearing heifers.  

Replacements cost considerably more to rear during the indoor period, 

especially in their second winter when forage costs and intakes are at 

their highest over the whole of the rearing period.  Thus any agreement in 

which replacement heifers are retained on the rearer’s farm until the 

point of calving should take this into consideration.  A simple guideline 
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calculator is available on the Teagasc website at the following link 

http://www.teagasc.ie/collaborativearrangements/ContractRearingCost

Calculator.xls  A summary of the average replacement heifer rearing costs 

in 2012 are presented in Appendix 1. 

2. Completing a formal written agreement is a very useful reference 

document for both rearer and heifer owner.  It ensures that prior to the 

contract being completed, both parties are clear about the important 

issues relating to the arrangement.  For example who pays for transport 

of the heifers to and from the rearer’s farm, the duration of the contract, 

what happens in the case of an animal’s death, how infertile heifers are 

dealt with.  However, similar to any other partnership agreement, a heifer 

rearing contract is only as successful as the two people who engage in it.  

Choosing a suitable partner is by far the most important element in the 

success of a contract rearing agreement.   

3. Establishing the disease history on the rearer’s farm is an important 

consideration for the heifer owner.  Both parties should consult with their 

local District Veterinary Office to establish their procedure for dealing 

with outbreaks of TB on either farm. 

 

Table 4 sets out the return to the rearer’s land and labour (€/ha) at different 

stocking rates and charges for rearing spring born replacement heifers from May 

1st to December 1st of the following year assuming that the ‘average’, ‘low’ and 

‘high’ rearing costs detailed in Appendix 1 are required.   

 

http://www.teagasc.ie/collaborativearrangements/ContractRearingCostCalculator.xls
http://www.teagasc.ie/collaborativearrangements/ContractRearingCostCalculator.xls
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Table 4.  Estimated return (€/ha) to the rearer for land and labour engaged in replacement heifer rearing at different stocking 

rates, rearing costs and charges.   

Charge (€/hd/day) €0.90 €1.00 €1.10 €1.20 

‘Average’ cost producer 

Heifer unit/ha1 2 3 2 3 2 3 2 3 

Receipts (€/ha)2 1,042 1,563 1,158 1,737 1,274 1,911 1,390 2,084 

Costs (€/ha)3 966 1,449 966 1,449 966 1,449 966 1,449 

Margin for land and labour (€/ha) 76 114 192 288 308 462 424 635 

‘Low’ cost producer 

Receipts (€/ha) 1,042 1,563 1,158 1,737 1,274 1,911 1,390 2,084 

Costs (€/ha) 700 1,050 700 1,050 700 1,050 700 1,050 

Margin for land and labour (€/ha) 342 513 458 687 574 861 690 1,034 

‘High’ cost producer 

Receipts (€/ha) 1,042 1,563 1,158 1,737 1,274 1,911 1,390 2,084 

Costs (€/ha) 1,238 1,857 1,238 1,857 1,238 1,857 1,238 1,857 

Margin for land and labour (€/ha) - 196 - 294 - 80 -120 36 54 152 227 

                                                 
1 A heifer unit is a weanling and yearling heifer; 
2 Receipts per hectare at 2 heifer units per hectare are calculated as follows: 579 days X 4 heifers X daily fee (€0.90) ÷ 2 years; For the 3 heifer units per hectare multiply by 6 heifers instead of 4 heifers; 
3 Cost per hectare at 2 heifer units per hectare are calculated as follows; (Variable costs [€351] + fixed costs [€132]) X 4 heifers ÷ 2 years For the 3 heifer units per hectare multiply by 6 heifers instead of 4 

heifers. 
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The data in Table 4 show that the higher the rearing fee and the more cost 

efficient the rearer is, the greater his reward for the land and labour employed in 

the enterprise.   

 

A booklet explaining in greater detail the issues relating to contract rearing is 

available at  

http://www.teagasc.ie/publications/2013/1912/GuidelinesContractRearingRep

lacementHeifers.pdf while template contract rearing agreements are available at 

the following link 

http://www.teagasc.ie/collaborativearrangements/specimen_agreements.asp 
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Appendix 1.  Costs associated with rearing replacement heifers to calving at 
24 months of age (€ per LU). 
 
Category Low Average High 
Variable costs4    
Milk replacer5 58 58 58 
Concentrates 86 146 219 
Fertiliser 101 120 137 
Vet 41 55 70 
AI6 45 45 45 
Contractor 58 78 99 
Other variable costs 30 38 47 
Total variable costs 419 540 675 
Fixed costs    
Hired labour 12 21 21 
Machinery 23 29 34 
Interest 8 13 17 
Car / ESB / Phone 20 25 30 
Depreciation 29 38 46 
Other fixed costs 30 37 45 
Total fixed costs 122 163 193 
 

                                                 
4 ‘Low cost’ is the average rearing cost per LU for the lowest 1/3 of farms; ‘High cost’ is the average 

rearing cost per LU for the highest 1/3 of farms; 
5
 Based on Moorepark model costs for replacement heifers; 

6
 Assumes that all heifers are bred to AI and 1.5 straws are used per LU. 


