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Foreword
The 2018 Teagasc National Beef Conference takes place against a backdrop 
of an extremely difficult past 12 months for all farmers, caused by extreme 
weather events, starting with storm Ophelia last autumn, storm Emma 
which brought snow in February and a summer drought that severely 
impacted grass growth across the country. It has been one of the most 
challenging years that farmers across all enterprises have had to deal with 
in recent times. 
There are also many challenges ahead in the near future for the Irish beef 
industry and our speakers at the conference, which is themed ‘Addressing 
the Challenges’, will give us various insights into how we might be able to 
tackle some of these. 
The opening session will look at how research and innovation can help to 
address some of the issues facing the sector and how they can contribute 
to improving profitability at farm level. IBR is a disease that we are going 
to hear a lot more about over the coming years.  A national eradication 
programme is being proposed and we will hear the results of a pilot study 
carried out by Animal Health Ireland in conjunction with Teagasc on a 
number of suckler farms.
As our national dairy herd expands there are a number of ‘knock-on’ impacts that will inevitably affect beef 
farming in this country. Firstly, as we have seen over the last number of years, there is an increasing supply of 
calves coming from the dairy herd to be finished as beef animals. Secondly, there are opportunities now for 
some beef farmers to rear replacement heifers for dairy farmers through a contract arrangement as one of the 
enterprises on their farm. Both of these topics will be addressed at our conference. The proposed new Dairy 
Beef Index that is being developed by the Irish Cattle Breeding Federation (ICBF) and Teagasc, in consultation 
with the industry, will be an essential tool for both dairy and beef farmers to identify beef sires and calves that 
have superior genetic merit, and hence profitability. The experience of a group of contract heifer rearers will 
also give us an insight into how these arrangements can work best, for both the beef and the dairy farmer.
Resistance to many of the common stomach worm control products within sheep flocks worldwide is well 
recognised. Emerging evidence, including studies by Teagasc on Irish beef farms, is now showing a significant 
amount of resistance in cattle to these products also. Our evening session addresses what this means to beef 
farmers and what the implications of it are.
The last six months have demonstrated clearly the importance of a high inclusion rate of grass in the diet of 
our national livestock herd, if costs are to be kept under control and profitability maximised. We now have a 
Pasture Profit Index which ranks grass varieties based on their economic contribution to a ruminant grazing 
system. This index will be a significant aid to beef farmers when selecting the most profitable grass varieties for 
their farming system.
Our last presentation should be of interest to all beef farmers who are looking to improve their farm business 
to make them sustainable and profitable into the future. A number of farmers, who are participating in the 
Teagasc - Irish Farmers Journal BETTER Farm Beef Challenge, have kindly agreed to outline the impact the 
weather over the last year has had on their farms and how they have had to adjust the plans they had put in 
place when they joined the programme. While progress will be slower as a result of the extra costs incurred on 
these farms, they are still very much intent on improving their farms and their income per hectare, compared 
to when they started the programme.
Finally, can I take this opportunity to thank all of our speakers today, for their presentations and conference 
papers. I would also like to thank all my colleagues in Teagasc involved in putting together and organising 
a conference that addresses many of the different challenges and opportunities that now face the Irish beef 
industry. I hope each and every one of you can take something from the presentations and that you leave with 
at least one clear message that can be implemented on your own farm.

Professor Gerry Boyle
Director Teagasc
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Pilot IBR Programme on Irish suckler 
herds demonstration farms
Dr Maria Guelbenzu, Programme Manager for BVD and IBR, Animal Health Ireland

Background
IBR (Infectious bovine rhinotracheitis) is a highly infectious disease caused by a virus called bovine herpes 
virus-1 (BoHV-1). In Ireland, BoHV-1 is mostly involved in respiratory infections. IBR has worldwide 
distribution and in addition to the impact on health and productivity also affects the trade of animals, semen 
and embryos. Infection is widespread in Irish herds, with approximately 75% of both beef and dairy herds 
containing animals that have been exposed to IBR.

IBR was one of the diseases identified as a priority for Animal Health Ireland (AHI) by surveys of beef and 
dairy farmers and animal health experts. AHI established a technical working group (TWG) on IBR with 
the task of raising awareness and promoting best practice in the management and control of IBR. Initially 
this focused on the production of a series of information leaflets to help individual herd owners and their 
veterinary practitioners tackle the problem at herd level (http://animalhealthireland.ie/?page_id=377). This 
was followed by investigating best practice in Europe in terms of IBR control and eradication. The Irish Pilot 
IBR Programme is evaluating some of these practices in an Irish environment.

Clinical signs
Cattle with IBR have a watery discharge from the nose and eyes, with the face often being tear-stained. Animals 
may present with red nose and eyes and lack of appetite Affected animals may be dull, off their feed and have a 
high temperature (107-108°F/41.7-42.5°C).

The severity of the clinical signs is influenced by a number of factors, including the husbandry system, 
secondary infections, degree of stress and age. Disease is typically milder in dairy herds where milk drop can be 
a significant feature, and more severe in naïve beef units.

IBR has also been associated with abortions, although available evidence from the regional veterinary 
laboratories (RVLs) suggests that this is a sporadic event in Ireland.

Summary
 IBR is a highly infectious disease of cattle.

 Infected animals recover but become carriers and despite appearing healthy may start shedding 
virus when under stress.

 Approximately 75% of Irish herds contain animals that have been exposed to IBR and are carriers.

 Bulls with antibodies to IBR (including those due to vaccination) are prohibited from entering 
semen collection centres.

 A Pilot IBR Programme is currently under way in Irish suckler herds involved in the BETTER 
Farm Beef Programme.

 Results to date indicate that over 50% of the tested herds have a negative ‘snap shot’ test, indicating 
the absence or low number of IBR-positive animals in the herd. 
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Spread of infection
The virus is mainly spread directly by close contact between animals (Figure 1). The nasal discharge from in-
fected animals can contain very high levels of virus and as a result infection can spread rapidly through a herd 
when susceptible cattle come in contact with infectious cattle or items contaminated by them such as feeders 
and drinkers. It can also be shed from the reproductive tract, including semen, resulting in venereal transmis-
sion. Airborne spread may also occur over distances of up to 5m.

Figure 1. Spread of IBRV following reactivation 
and shedding of virus from carrier to naïve 
(susceptible) animals.

Latently infected carriers
Although recovery following initial 
infection is associated with the development 
of immunity, this does not eliminate the 
virus. Instead, the virus establishes lifelong 
latent infection in the nerve cells within 
the animal’s brain (Figure 2). During this 
period the latent carrier is not shedding 
virus. However, at times of stress such as 
transport, calving, nutritional stress, mixing 
stock etc, the virus may be reactivated and 
can begin to multiply and be re-excreted, 
generally from the nose and eyes. This 
leads to new infection in other susceptible 
cattle, which in turn will also become latent 
carriers (Figure 1).

These latently infected carriers play a 
central role in maintaining BoHV-1 in 
infected herds, where they act as a reservoir 
of infection.

Naïve
Apparently healthy latently infected
carriers (antibody test positive) Newly infected animals

Figure 2. Infection cycle of IBR in an infected animal
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Purchasing for store, finishing or export markets
IBR is a recognised part of the ‘respiratory disease complex’ in herds where animals are purchased from multiple 
sources and mixed after purchase. Transport and mixing can result in outbreaks of IBR following reactivation of 
latent infection and spread to susceptible animals. Vaccination, (ideally in advance of movement or on arrival 
on farm), along with measures to reduce stress during transport and following arrival can help can help control 
these outbreaks.

IBR in herds that breed bulls for A.I.
The European Union Directive 92/65/EEC specifies that artificial insemination and embryo transfer centres 
have had to be free of BoHV-1 from 1st January 1999 for purposes of intra-community trade. Therefore, bulls 
going into AI stations must be seronegative to both the wild and vaccine virus.

Herds that may send bulls to semen collection centres are recommended to have IBR eradication programmes 
in place (if not already IBR-free). Potential AI sires should not be included in vaccination programmes and 
where these are in place, careful planning to prevent accidental exposure to vaccine virus is required.

IBR control: international and national level
Although IBR is endemic in cattle populations across the world, seven European countries (Austria, Germany, 
Denmark, Finland, Norway, Sweden and Switzerland) and regions in several others have control programmes 
and are recognised by the EU as being ‘IBR-free’. Other European countries also have national control 
programmes including Belgium and the Czech Republic.

IBR status is an important issue in the international trade of both live animals and some animal products. 
For example, the countries/regions mentioned above are granted additional guarantees by the EU when cattle 
are traded into these states or regions. These include amongst other measures, that animals must come from 
holdings that have been free from IBR for 12 months.

Irish Pilot IBR Programme
A pilot IBR eradication programme has been developed by Animal Health Ireland’s IBR Technical Working 
Group (TWG) for herds participating in Phase Three of the Teagasc/Irish Farmers Journal BETTER Farm Beef 
Programme.

The pilot comprises the sampling and testing of a proportion of the herd for IBR, application of an IBR on-
farm veterinary risk assessment and management plan (VIBRAMP), and provision of biosecurity and disease 
control advice. The VIBRAMP consists of a questionnaire that captures details of the farm structure, animal 
movements, biosecurity and vaccination history, with the vet and herd owner agreeing up to three changes to 
improve biosecurity.

Herds are initially screened by applying a herd ‘snap shot’ which requires the sampling of 30 randomly selected 
animals over 9 months-old that are used or intended for breeding. As described in the IBR Study Visit Report 
(http://animalhealthireland.ie/?page_id=5803), the ‘snap shot’ herd screen was used in Wallonia, southern 
Belgium, as a cost effective means to obtain an initial indication of the level of infection in a given herd. This 
allowed many herds of previously unknown status to progress rapidly to a free status within the programme. If 
the result of the ‘snap shot’ test includes either zero or one positive animal, the prevalence of infection within 
the herd is estimated to be between 0-15%. These herds have the option to test the remainder of the herd and 
either confirm freedom or identify and remove any positive animals and to review vaccination and biosecurity 
measures. If more than 2 seropositive animals are identified by the ‘snap shot’ test, the likely within herd 
prevalence is greater than 15%. For these herds it may not be feasible to immediately achieve freedom by testing 
and removal of all seropositive animals, but a vaccination and biosecurity plan can be put in place to control the 
disease, leading to a reduction in prevalence until the point where this does become feasible.
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Pilot IBR Programme results to date
At the time of writing, 25 herds located in 22 counties have been tested and completed an IBR on-farm veterinary 
risk assessment and management plan.

Test results
Between 15 and 44 samples per herd were submitted. 60% (15) of the herds had a negative (0 or 1 seropositive 
animals) and 40% (10) had a positive (2 or more seropositive animals) ‘snap shot’ test (Figure 3). No seropositive 
animals were found in the ‘snap shot’ from eight herds. Six herds had one, three had two and six had between 3 
and 7 seropositive animals. The maximum number of seropositive results found in one herd was 14 out of 30.

So far, a large proportion of the seropositive results were from older, non-homebred animals.

Figure 3. Result of the herds tested to date

Preliminary results show that positive ‘snap shot’ herds had, on average, a greater number of animals than 
negative herds and had a higher number of animals introduced directly from other herds (moves from farm) 
(Table 1). Further analysis of the results will be conducted when all herds have been tested.

Table 1: Characteristics of participating herds according to results. Results given as average (minimum-maximum)

Vaccination
33% of herds that had a negative and 77% of those with a positive ‘snap shot’ test were vaccinating for IBR. Most 
of the vaccinating herds reported carrying out the vaccination to prevent clinical disease and to be vaccinating 
young stock only.

 Negative ‘Snap shot’ Positive ‘Snap shot’ Overall

no. animals in herd 178 (81-325) 205 (40-423) 190 (40-423)

no. cows in herd 53 (15-102) 65 (15-109) 58 (15-109)

no. births in 2017 58 (20-111) 67 (19-111) 62 (19-111)

degree of expansion 1.2 (0.73-2) 1.5 (0.75-4.6) 1.3 (0.73-4.6)

moves from mart 12 (0-52) 12 (0-47) 12 (0-52)
moves from farm 28 (3-111) 50 (3-196) 37 (2-196)
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Conclusions
Results to date show that 60% of the tested herds are likely to have a low prevalence of infection. These herds 
would be the best positioned to progress towards an IBR-Free status by testing the remainder of the herd 
and either confirm freedom or remove seropositive animals. It should be noted that these results are not 
representative of the national herd.

Complete and regular herd vaccination can be used as one of the measures applied to control IBR in an infected 
herd as it makes it less likely that a latent carrier will reactivate and shed the virus, and less likely that a naïve 
animal will become infected and spread the virus after exposure. However, the whole breeding herd and not just 
young stock must be vaccinated in order to achieve this effect.

What next?
Results and from both the testing and the VIBRAMP are currently under analysis will be used to evaluate the 
herd status, to identify risk factors associated with the presence of infection, to identify common biosecurity 
risks and inform the decision on further testing and vaccination. Full details will be available in due course.

The information generated will also be used by the IBR TWG to inform the development of options for an IBR 
eradication programme for Ireland.

Further information
Detailed information leaflets on IBR and herd biosecurity, along with answers to frequently asked 
questions on IBR and specific guidance for herds with bull calves that are potential AI sires, are available on at 
http://animalhealthireland.ie/?page_id=377. 
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A dairy-beef index to rank beef bulls 
on profitability when mated to a
dairy cow
Donagh Berry1, Ross Evans2, Fiona Hely3, Peter Amer3, Michelle Judge1, Tom Condon1 & Andrew Cromie2

1 Teagasc, AGRIC, Moorepark, Fermoy, Co. Cork
2 ICBF, Bandon, Co. Cork
3 AbacusBio, Dunedin, New Zealand

Introduction
The expanding dairy herd, coupled with the ever-improving reproductive performance of the national dairy 
herd imply a) a greater quantity of slaughtered animals in Ireland will originate from dairy herds and, b) a 
demand for a tool that ranks beef bulls based on suitability for use in a dairy herd. Such a ranking system 
should ideally rank bulls on estimated genetic potential to produce a quality high-value carcass with minimal 
repercussions on the milk, health and reproductive performance of the dairy cow but also that the resulting 
carcass can be produced efficiently. Breeding indexes have been successfully used globally in a multitude 
of species, including both dairy and beef cattle to achieve balanced gains in performance. For example, the 
genetic gain achieved since the deployment of the dairy EBI in 2001 has been cumulatively worth €1.72 billion 
to the Irish Agri-Food sector

Construction of a breeding goal
Three criteria need to be fulfilled for a trait to be considered in a breeding goal:
1. Importance: traditionally the metric of importance in breeding goals was exclusively monetary-based; 

in more recent years, however, the meaning of importance has expanded to also consider societal and 
environmental importance. Traits of societal and environmental importance in cattle include animal well-
being (e.g., polledness) and greenhouse gas emissions.

2. Genetic variability: breeding programs exploit the fact that there is variability in traits that is under genetic 
control although the extent of this control varies per trait.

3. Measurable: either the trait itself needs to be measurable in a large population, or should be linked with 
trait(s) measurable in large populations. Ideally the trait(s) should be measurable at low cost and, if possible, 
early in life.

Summary
 A dairy-beef index ranks beef bulls for use on dairy cows based on their estimated genetic 

potential to produce profitable, high quality cattle, born with minimal repercussions on subsequent 
performance of the dairy dam.

 Such an index should include traits related to calving performance, efficiencies of production, 
carcass merit (i.e., yield and quality) as well as addressing current and futuristic societal demands.

 Preliminary analyses reveal substantial gains in calf suitability for beef production can be achieved 
through selection on an index while meeting the requirements of dairy farmers for ease of calving, 
compared with the more traditional narrow focus on shorter gestation length and easy calving bulls 
with no consideration of the finishing qualities of the resulting calf.

 An additional reporting metric can also be derived to identify bulls that have good evidence that 
they will be either low or moderate risk to mate with heifers.
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The traits and sub-indexes explicitly included in the Irish national dairy and beef breeding goals are in Figure 1. 
Each index is made up of several components each affecting the respective farm profit either through increasing 
revenue or reducing costs. Such indexes are constantly under review; the list of constituent traits and their 
respective emphasis has changed 10 times in the dairy EBI since its introduction in 2001. Such revisions are 
necessary to ensure the index is always up-to-date and pertinent to future production environments.

Figure 1. Relative emphasis of the different sub-indexes in the dairy economic breeding index (EBI), the beef replacement 
index and the beef terminal index.

Dairy Beef index
Traits that could be considered as part of an index to rank beef bulls for use on dairy cows are in Table 1. Data 
and the underlying genetics research on several of these traits is already completed and ready for deployment 
with research on-going on other traits. Research is also underway on the relative economic importance (i.e., 
revenue versus costs) of the component traits.

Calving performance traits
The importance of calving performance to the dairy farmer is obvious. In an ICBF survey of 271 Irish (173 
beef and 98 dairy) farmers, the importance of calving difficulty was rated highly. Genetic differences among 
animals contribute up to one third of the variability in observed calving performance traits (Table 1) and, 
thus, breeding programs can be used to improve calving performance metrics in the national dairy herd. The 
impact of calving difficulty on subsequent performance in dairy cows is well established and therefore an easy-
calving bull is desired. In the ICBF survey, the unfavourable economic repercussions of calving difficulty were 
rated more important by dairy farmers than by beef farmers. When asked, dairy farmers using beef bulls were 
less happy with their level of calving difficulty than dairy farmers not using beef bulls.

Costs associated with calving difficulty include additional labour, veterinary costs, cow mortality, compromised 
cow reproductive performance and survival, and reduced milk yield; costs associated with calf mortality are 
captured within the calf mortality trait included in the index. Short gestation length is a crucial component 
of ensuring the dairy cow calves early in the subsequent calving season to maximise profit; this is particularly 
important for a dairy-beef index where beef bulls tend, on average, to be used on later calving dairy cows. In 
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dairying, every one day delay in calving date costs, on average, €3.86; hence a bull with a five day longer genetic 
merit estimate for gestation length will be penalised €19.30 for that lactation but of course the effect of delayed 
calving may persist for all remaining lactations. The impact of breeding for shorter gestation length on calf 
mortality and vigour are negated against by the simultaneous consideration of calf mortality and vigour in a 
breeding objective. The opportunity cost of calf mortality is also obvious; over the last 10 years, the average 
value of a 14-day old spring-born calf from a Holstein-Friesian dam was €188.02. Costs such as labour and 
milk replacer, however, are incurred by the dairy farmer to produce a 14-day old calf for sale and therefore 
must be included in the economic value.

Efficiency traits
Consideration of efficiency, either feed intake or environmental footprint, must consider the entire lifetime 
of the animal. While feed intake is measured only over a relatively short period of an animal’s lifetime, total 
lifetime feed intake can be extrapolated using knowledge of age at slaughter. The same is true for environmental 
footprint; animal methane emissions are of primary concern for breeding programs. Genetic evaluations 
already exist for feed intake in Irish beef bulls and research has just begun, through the GREENBREED 
project, to collect individual animal methane emissions. Research on genetic evaluations for age at slaughter 
is at an advanced stage with considerable inter-animal genetic differences detected even when corrected to 
the same carcass weight and fat score. Reducing age at slaughter through breeding is a much easier approach 
than trying to reduce feed intake per day; the extent of inter-animal genetic variability is similar for both traits 
but data on age at slaughter is routinely available at no cost for all slaughtered animals. While the value of an 
extra kg of feed is known, no monetary value currently exists for environmental footprint. However, breeding 
programs operate with a long time horizon and there is a chance that someday greater methane emissions will 
incur a financial penalty.

Table 1. List of traits and their sub-indexes which could make up a dairy-beef breeding index.

Carcass traits
Given the existence of heritable genetic variability in carcass-related traits (Table 1), genetic evaluations are 
currently undertaken for carcass weight, conformation and fat score, the latter two characterised by the 
EUROP carcass classification system. Using a population of 662 dissected beef carcasses, Teagasc research 
estimated a correlation of 0.85 between this EUROP classification system and carcass meat proportion. Hence, 

Sub-index Trait % under genetic control

Calving Calving difficulty 10%
 Gestation length 35%
 Calf mortality 2%
 Calf vigour Under research

Efficiency Feed intake 33%
 Environmental footprint Under research
 Age at slaughter 13%

Carcass Carcass weight 35%
 Carcass conformation 35%
 Carcass fat 35%
 Ability to meet carcass specs Under research
 Meat quality 16%

Societal Docility 20%
 Polled 100%
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the EUROP carcass classification explains only 73% of the variability in saleable meat yield and thus scope for 
improvement in the precision of the genetic evaluations possibly exists. Moreover, the EUROP classification 
system attempts to predominantly guessestimate yield and not quality. Research is underway to 1) evaluate 
alternative technologies to more accurately predict carcass yield with the resulting predictions having potential 
use in genetic evaluations, and 2) generate the largest database globally on meat tenderness metrics of animals 
with the objective of generating accurate genetic evaluations for meat tenderness. While the monetary value of 
improving carcass weight and EUROP is known, less is known about the monetary value of improving meat 
quality. Consumers can, however, take up to 3 months to purchase beef after a bad eating experience and thus 
there is monetary value for tenderness and other quality attributes.

Societal traits
The intensifying interest among the modern-day consumers in the origin of their food necessitates breeding 
programs to take cognisance of current and impending concerns. Moreover, the number of injuries and 
fatalities on Irish farms, largely attributable to livestock, demands action; because docility is partly under 
genetic control (Table 1), then breeding programs may offer a complementary solution to improving animal 
temperament. Polledness, which is important for animal and operator safety, is being ever-more scrutinised by 
consumers, particularly so when breeds, but also some animals within breeds, are naturally polled. Monetary 
costs also exist for polledness such as those associated with labour, medicinal treatment and equipment 
(depreciation); any potential impact in stunted animal growth is captured elsewhere in the index.

Adaptation for trading animals?
Scope exists to use an adapted version of the dairy-beef index as the unit of currency when trading animals. 
Adaptation is required, for example because once the calf is born (i.e., when being sold), the monetary costs 
of calving performance are already realised and therefore are of limited interested to the purchaser. Because 
the remaining traits are all highly heritable, this means that the genetic merit of the animal relates closely to it 
subsequent performance credentials. Moreover, it is the index value of the calf which is important and not that 
of the sire; this is because a) only half the genes of the calf originated from the sire with the other half being 
inherited from the dam, and b) it is a random half of genes which is inherited for the sire and thus paternal half-
sib progeny (i.e., animals from the same sire) can have considerably different index values. Access to low-cost 
DNA screening tools provides a strategy to 1) verify parentage of each calf, 2) verify breed composition, and 3) 
generate more accurate estimates of genetic merit for that calf. This DNA-based estimate can be supplemented 
with ancillary information such as calf gender, heterosis level, and dam parity to predict, more accurately, the 
expected total merit of the animal. Such a technique should aid in identifying animals, at a young age, most 
suitable for different production systems and markets.

Conclusions
The expanding dairy herd, coupled with the ever improving reproductive efficiency in Irish dairy cows, 
necessitate an easy-to-use tool to aid dairy farmers in identifying a suitable beef bull that will produce high 
quality calves for sale but without negatively impacting cow performance. Such an index must be applicable 
across breed and should consider traits relevant to the beef herd as much as those relevant to the dairy herd. 
The objective during development of this new dairy beef index has been to identify bulls that, on average, 
produce efficient progeny with good carcass credentials born with minimal fuss to the dam and farmer. The 
index can also form part of the sire advice system taking cognisance of the cow-level factors such as date of 
calving, previous experience with calving difficulty and cow parity.
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Contract Rearing Dairy 
Replacements- A Rearer’s Perspective
The experiences learned to date from a 
discussion group involved in contract 
rearing heifers
Tom Coll
Teagasc, Business and Technology Advisor, Mohill, Co. Leitrim.

Introduction
Contract rearing of dairy heifers has become more popular in recent years. The increase in popularity is driven 
mainly by expanding dairy herds but also by dairy farmers who want to streamline labour at their current scale. 
As with any collaborative farming structure, there are benefits and risks for both parties involved. It is perhaps 
fair to say that the majority of information published to date has focussed on the issues relating to the dairy 
producer. However, this paper will outline the pros and cons of contract rearing from the rearer’s perspective, 
using the collective experiences of farmers in a dedicated contract rearing discussion group based in the Sligo/
Leitrim region. 

Group Profile
The Sligo/Leitrim contract rearers group consists of 19 farmers currently rearing 2,090 dairy heifers. The 
numbers reared on individual farms ranges from 30 heifers by farmers starting out to 300 heifers in the more 
established farms. The age at which heifers arrive on farm differs between farms from 3 weeks, 12 weeks and 9 
months of age. Initially some members have summer grazed heifers before moving into longer term contracts. 
In general most contracts consist of one owner and one rearer, however, owners have supplied multiple rearers 
and rearers are also rearing for more than one dairy farmer. The group is made up of members who contract 
rear calves in conjunction with an existing suckler or sheep enterprise, and members where contract rearing is 
now the sole enterprise on the farm. The group have established benchmarking linkages with the Aurivo farm 
profitability programme and with the Teagasc Ballyhaise heifer rearing unit.

Contract rearing in practice
In November 2015, a number of drystock farmers in the Sligo/Leitrim area came together to investigate the 

Summary
 The increase in popularity of contract rearing is driven mainly by expanding dairy herds and 

farmers who want to streamline labour at their current scale. 

 As with any collaborative farming structure, there are benefits and risks for both parties involved.

 Dry stock farmers view contract rearing as a means of increasing stocking rate with little capital 
outlay, to increase gross output and the overall profitability of their holdings

 A detailed contract agreement specific to the farms involved should be put in place and agreed 
including a herd health plan and target weights on arrival and return.
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potential of contract rearing dairy heifers as a means of increasing stocking rate and increasing the profitability 
of their farms. An initial meeting was held on a farm that had been successfully contract rearing heifers since 
2010. The Sligo/Leitrim contract rearers discussion group was duly formed and now consists of contract rearers 
and farmers who intend to contract rear in the near future. To look firstly at the farmers in the group, they 
were all relatively good grassland managers, some are on the PastureBase grassland measurement system, and 
all had the ability to make high quality silage. They all looked on contract rearing as a means of increasing 
stocking rate with little capital outlay, to grow gross output and the overall profitability of their holdings. Group 
members were asked to list the benefits associated with contract rearing from their perspective, which are 
outlined below

 A means of increasing stocking rate with immediate effect, making better use of available land and buildings 
without the requirement to invest in stock.

 Allows for a clear direction in farm planning as the risk associated with market and price fluctuations is 
eliminated with an agreed contract price per day established.

 It is good for cash flow as the rearer gets paid on a monthly basis by direct debit.
 Clear guidelines are outlined regarding targets weights and pregnancy rates which keeps the rearer focused 

on the job in hand.
 A means of building a long term trustworthy relationship with the dairy farmer with each farmer focused 

on how the relationship will benefit both.
 Contract rearing has substantially increased the profitability of farms involved either as a sole enterprise or 

in combination with an existing enterprise on the farm. 
 An immediate source of income which facilitates the development of the existing farm infrastructure and 

on which future direction and plans can be based.
 Gross margins for the contract rearing enterprise ranged from €743/ha-€1,394/ha and was influenced by 

stocking rate and the time period the heifers spent on the farm annually.

Group members were also asked to list the negatives and associated risks 

 It takes time to build trust and form a working relationship with the dairy farmer - the first bump on the 
road and how it is dealt with is vital.

 Heifers arriving on the rearers farm under target weight for age was one of the main problems. These 
animals will be the ones that the rearer will continually struggle with to meet the targets and the ones that 
will reduce farm profitability. Dairy farmers need to ensure that all heifers sent out for rearing are on target. 

 Heifers arriving on the farm sick will also have a huge effect on their potential to reach targets. The dairy 
farmer and rearer need to draw up a health plan with a veterinary surgeon to manage the health status of 
the animals leaving both farms.

 The initial contract is difficult to get up and running with some dairy farmers pulling out at the last minute 
and leaving the rearer without stock.

 The contract rearer needs to be technically efficient, an excellent grassland manager and aware of the 
benefits of reaching target weights 

 There is a cost associated with changing the annual herd test date to earlier in the year to allow enough time 
for retesting stock in the case of a TB outbreak. The rearer should liaise with his local DVO prior to entering 
into an agreement.

 There is a disease risk when stock are taken onto the farm especially where there are existing animals on the 
farm.

Finally, group members were asked to advise on some key factors and targets that should be put in place and 
agreed upon between dairy farmer and rearer in advance of the first animals arriving on farm:

 A detailed contract agreement specific to the farms involved be put in place and agreed including terms and 
conditions, a herd health plan, target weights at arrival and return and a breeding plan.



Teagasc: National Beef Conference 2018 | ‘Addressing the Challenges’ 17

 Regular weighing of stock should be undertaken to identify underperforming animals for timely corrective 
action. The ICBF weight recording link will allow the dairy farm to view weighings and monitor heifer 
performance.

 In the first year of the contract agreement, both parties found it beneficial for the dairy farmer to hold onto 
a percentage of the heifers and rear them himself as a means of comparison. This can be used as an aid in 
the trust building process.

 The use of heat synchronisation and tail paint/patches as an aid to heat detection to ensure pregnancy rate 
targets are reached and reduce workload on the rearer.

 The use of an independent intermediary person appointed by both parties to dissolve disputes and find 
solutions when things don’t go to plan.

 To continue to meet as a discussion group sharing experiences and acquiring additional knowledge to 
reduce the cost of heifer rearing and ensure targets are met. 

Conclusions
Contract rearing is a win-win for dairy and dry stock farmers. The dairy farmer has the use of the contract 
rearers land, labour and buildings which should reduce their own labour requirement and need to invest in 
additional building for heifer rearing. The drystock farmer, who has good animal husbandry skills, is technically 
efficient, a good grassland manager and makes excellent quality silage, will meet the dairy heifer rearing targets 
and generate a viable farm income. The Sligo/Leitrim contract rearers group are focused on farm income and 
want to build long term contracts with suitable dairy farmers. They treat the heifers as their own and take pride 
in reaching targets. Experience to date would suggest that heifers reared by group members far exceed the 
performance of heifers reared on dairy farms nationally. 
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Anthelmintic Resistance in beef cattle
Keane, O. M. and Kelleher, A.
Animal & Bioscience Dept, Teagasc, Grange, Dunsany, Co. Meath, Ireland.

Background
Grazing cattle are naturally exposed to gut worms (gastrointestinal nematodes). A large number of different 
gut worm species can infect cattle but most follow a similar life cycle with both free-living and parasitic phases 
(Fig. 1). Eggs laid by adult female worms in the gastrointestinal tract are passed out with the dung. The eggs 
hatch to L1 larvae which feed on microbes in the dung. L1 develop to L2 (which continue to feed in the dung) 

Summary
 Gut worm infection negatively impacts the performance of grazing calves.

 In grass-based beef production systems good gut worm control is highly dependent on the 
availability of effective wormers (anthelmintics).

 Gut worms can develop resistance to the wormers used to control them. This is known as 
anthelmintic resistance.

 Resistance to benzimidazole (1-BZ: white wormer) was found on 71% of dairy calf-to-beef farms 
tested, resistance to levamisole (2-LV: yellow wormer) was found of 25% of farms, while resistance 
to macrocyclic lactone (3-ML: clear wormers) was found on 100% of farms for ivermectin and 75% 
of farms for moxidectin.

 Producers should implement sustainable worm control strategies that delay the further development 
of anthelmintic resistance.

Figure 1. Gut worm lifecycle.
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and subsequently L3 (infective stage). L3 migrate out of the dung onto the grass where they can survive for 
many months until ingested by grazing cattle. Once ingested they travel to their preferred site of infection 
where they further develop into mature adults which lay eggs. The most important gut worms infecting cattle 
in Ireland are Ostertagia ostertagi, which is found in the abomasum and Cooperia oncophera which is found 
in the small intestine. Ostertagia is generally considered more pathogenic than Cooperia but Cooperia is more 
prolific and is often the main contributor to worm eggs in dung, particularly in first grazing season calves. Gut 
worms can cause disease including scour and ill-thrift in naïve calves but more commonly they are associated 
with appetite suppression and sub-clinical disease resulting in reduced growth rates. In the first grazing season 
gut worms are generally a greater problem for dairy calves than for suckler beef calves as grazed grass forms a 
larger part of the former’s diet. Worm larvae accumulate on pasture over the grazing season and consequently 
worms are generally a greater problem in the second half of the grazing season. In autumn/winter a change 
in the life cycle of Ostertagia can occur when larvae enter a period of hibernation in the gut wall. In spring 
the larvae can re-emerge resulting in severe disease in some animals (type II Ostertagiosis). After their first 
grazing season cattle usually develop sufficient immunity to prevent clinical disease but heavy infections can 
still impact performance.

Control of gut worms
Control of gut worms is generally achieved by the administration of broad-spectrum anthelmintics (wormers). 
Despite the large number of anthelmintic products on the market, there are currently only 3 classes of wormer 
licenced in Ireland for the control of gut worms in cattle and all products fall into one of these classes. These 
classes are 1) benzimidazole (commonly known as white wormer (1-BZ)), 2) levamisole (commonly known as 
yellow wormer (2-LV)) and 3) macrocyclic lactones (commonly known as clear wormer (3-ML)). Anthelmintic 
resistance refers to the ability of worms to survive a dose that should kill them. Anthelmintics from different 
classes (1-BZ, 2-LV or 3-ML) have different modes of action. However, within the same class all products share 
the same mode of action and therefore when resistance develops to one product within a class generally other 
products in the same class are affected.

Table 1. Anthelmintic classes for the control of gut worms in cattle.

Anthelmintic resistance in Ireland
It has been known for some time that anthelmintic resistant worms can be found on some Irish sheep farms. 
However, anthelmintic resistance has only recently been detected on cattle farms in Ireland. Anthelmintic 
resistance is a heritable trait which resistant worms pass on to their offspring. When animals are treated with 
an anthelmintic, all susceptible worms are killed allowing only resistant worms to survive which results in 
resistant worms making up a greater proportion of the worm population in subsequent generations. Therefore 
the continuous use of anthelmintics can lead to the development of anthelmintic resistance. For that reason it 
is important that anthelmintics are used appropriately to help slow the development of anthelmintic resistance. 
Anthelmintic resistance can be diagnosed on-farm by a faecal egg count reduction test (FECRT). This involves 
collecting dung samples from 10 to 20 randomly selected calves and determining the faecal egg count for each 
calf. Calves are then treated with the product to be tested. Dung samples are collected from the same calves after 

Anthelmintic class Common name Chemicals Route Stages affected
Benzimidazole (1-BZ) White Albendazole Oral Eggs, Larvae, Adults
  Fenbendazole
  Oxfendazole
Levamisole (2-LV) Yellow Levamisole Oral Adults
   Injection
   Pour on
Macrocyclic lactone (3-ML) Clear Doramectin Injection Larvae, Adults
Eprinomectin  Ivermectin  Pour-on
  Moxidectin
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treatment (7 days post-treatment for levamisole; 14 days post-treatment for benzimidazole and macrocyclic 
lactone) and the egg count is again determined for each calf. The reduction in egg count after treatment is 
a measure of the effectiveness of the anthelmintic treatment. A fully effective anthelmintic dose reduces egg 
count to zero after administration. If the egg count reduction is less than 95%, then anthelmintic resistance is 
considered to be present. 

A study was carried out on 24 dairy calf-to-beef farms in Ireland in 2017 and 2018. The worm burden of the 
herd was monitored every 2 weeks by taking a composite dung sample and determining faecal egg count. 
Once the herd faecal egg count exceeded 100 eggs per gram of faeces a faecal egg count reduction test was 
carried out. Calves were weighed and a dung sample collected from each calf. For each anthelmintic to be tested 
(benzimidazole, levamisole, ivermectin or moxidectin) 20 calves were treated at the appropriate dose rate. 
Seven days (levamisole) or 14 days (benzimidazole, ivermectin and moxidectin) after treatment dung samples 
were again collected from each calf. Faecal egg count was determined for all samples and the reduction in egg 
count post-treatment calculated. 

Table 1. Faecal egg count reduction (%) on 24 dairy calf-to-beef farms after treatment with benzimidazole levamisole or 
macrocyclic lactone (ivermectin or moxidectin) anthelmintic. 

A negative number indicates an increase in faecal egg count after treatment. 

NT – Not tested
*Farms which did not have resistance

On all 17 farms where ivermectin was tested resistance was present as treatment failed to reduce the egg count 
by more than 95%. On 2 of these farms the egg count actually increased after treatment. On one of these 
the increase in egg count was small (3%) but on the second there was a large increase in egg count (228%) 
after ivermectin treatment. On 12 of 17 farms tested (71%) benzimidazole resistance was identified; while 3 
of 12 (25%) and 9 of 12 (75%) farms were found to have levamisole and moxidectin resistance, respectively. 
The species of worm that was resistant to benzimidazole and ivermectin was identified. For both anthelmintic 
classes resistant Cooperia and Ostertagia could be identified. 

Farm Benzimidazole Levamisole Ivermectin Moxidectin
1 85 NT 52 NT
2 69 80 -228 44
3 92 NT 54 NT
4 93 NT -3 NT
5 98* NT 34 NT
6 85 NT 77 NT
7 63 100* 66 87
8 49 NT 25 NT
9 15 NT 89 NT
10 89 NT 48 NT
11 86 NT 49 NT
12 96* NT 60 NT
13 99* 79 78 92
14 99* NT 68 NT
15 89 NT 60 NT
16 89 100* 51 1
17 NT 98* NT 100*
18 98* 99* 86 98*
19 NT 100* NT 65
20 NT 100* NT 93
21 NT 90 NT 97*
22 NT 97* NT 63
23 NT 97* NT 67
24 NT 99* NT 92
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Strategies to manage gut worms
Given the evidence for widespread anthelmintic resistance on dairy calf-to-beef farms in Ireland it is important 
that beef producers implement sustainable strategies to manage gut worms and to delay the further development 
of anthelmintic resistance. Where possible keep the cleanest grazing, such as forage crops, reseeded ground or 
hay/silage after grass, for the most naïve animals. Calves can also be grazed ahead of older animals in a leader 
follower system. Mixed or sequential grazing with sheep will also reduce the worm challenge as the majority 
of worms that infect cattle will not infect sheep and vice versa. The impact of gut worms is lessened when 
animals are well-fed so ensure that all calves receive adequate nutrition. Only use anthelmintics when necessary 
based on reliable performance indicators such as average daily gain or on herd-level faecal egg count. As such, 
monitoring for gut worms is important and should be an integral part of a herd health strategy. Young stock 
should be monitored for signs of clinical disease such as scour and reduced weight gain that may indicate a 
problem with gut worms. Worm burden can also be monitored using faecal egg counts. In calves, a faecal egg 
count of greater than 200 eggs per gram may have an impact on performance and may indicate a need to treat 
for gut worms. It is important to use an appropriate product and determining which anthelmintic classes are 
effective on the farm is the first step in ensuring the right product is used. It is also important that the correct 
dosing technique is used and that the animals are treated according to the manufacturer’s instructions and 
dose rates. Check that the dosing equipment is delivering the correct amount before you treat. If possible weigh 
the animals to be treated or select and weigh a few of the biggest animals in the group to determine the dose 
rate and dose to the weight of the heaviest animal. If there is a large variation in live weight in the group then 
consider splitting the group based on weight and weigh the biggest animals in each group. Avoid the continual 
use of wormers from the same class and only use a combination anthelmintic product when it is necessary to 
treat for both fluke and worms.

A good biosecurity protocol for all bought-in animals should be implemented. Animals should be treated with 
anthelmintic and housed for 48 hours. They should then be turned out to contaminated pasture recently grazed 
by cattle.

The authors would like to thank the participating farmers.
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More from Grass – Grass Variety 
Selection for Beef Systems
Nicky Byrne and Michael O’Donovan
Animal & Grassland Research and Innovation Centre, Teagasc Grange and Moorepark

Introduction
Ireland’s competitive advantage as a beef producer is based on the ability to grow and utilise large quantities of 
grazed grass to support high levels of animal performance at a relatively low-cost. The level of grass utilised is 
a major driver of profit on-farm, with each additional tonne utilised increasing net profit by €105/ha (Crosson 
et al., 2016). Nationally beef farms are lowly stocked at 1.1 LU/ha, but there is considerable scope to increase 
stocking rate across beef systems depending on the farms ability to grow and utilise grazed grass. Nationally 
across beef systems grass utilisation is low at an estimated 5.6 t DM/ha, which is only 58% of their potential. 
From PastureBase Ireland in 2017, drystock farms produced an average of 12.7 t DM/ha. From Figure 1 we can 
see that the production potential of farms is not defined by location. High grass production and utilisation is 
largely driven by grazing management, soil fertility, infrastructure and sward composition.

Optimising sward composition, by increasing the perennial ryegrass and clover content will allow farmers 
realise their farms full potential, gaining more from grass. Perennial ryegrass is a high quality feed and is more 
responsive to available nutrients than other grass species.  Research at Moorepark has shown old permanent 
pasture to produce on average 3 t DM/ha less than reseeded perennial ryegrass swards, with most of the gains 
coming in the spring and autumn when grass is of highest value. Perennial ryegrass swards will support higher 
output/ha because of their superior nutritive value, which will improve animal performance and their increased 
productivity will increase carrying capacity. The perennial ryegrass content of swards are low nationally, given 
that an estimated 2.4 % of Irish grassland is reseeded annually (Grogan and Gilliland, 2011). The level of 
reseeding needs to increase in order to achieve higher levels of perennial ryegrass in pastures and improve 
herbage DM utilisation, however, reseeding is expensive, costing an estimated €672/ha (€272/ac), making it 
essential that the optimum grass varieties are used to maximise return on investment.

Summary
 Reseeding and the use of elite varieties plays a major role in increasing the level of utilisation 

and carrying capacity of swards, whilst improving animal performance.

 Grass evaluations strongly dictate the emphasis breeders place on traits, this makes on-farm 
evaluations the ideal environment to test the true agronomic potential of varieties.

 Varieties differ in their suitability to grazing, with differences in the level of grazed herbage 
produced and the number of grazings achieved, overall there was a 1.7 t DM/ha difference between 
the highest and lowest preforming varieties for total DM production.

 Variety structure and quality greatly influence grazing efficiency; tetraploid varieties generally 
display better structures and quality promoting better grazing performance.

 The PPI is a total economic merit index which shows the economic worth of one variety over 
another, focusing on the traits of greatest economic importance, variety PPI values range from €225 
to €61. 

 Farmers need to use the PPI to carefully select varieties suited to their production systems and for 
the intend use of individual paddocks.
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Figure 1. Annual herbage production of drystock farms throughout Ireland in 2017 (t DM/ha), from PastureBase 
Ireland.

On-farm variety evaluation
Grass variety evaluations play an important role in improving the efficiency of grass-based production systems. 
Evaluation protocols strongly dictate the emphasis breeders place on traits (Stewart and Hayes, 2011) and they 
also assist farmers in selecting the most suitable varieties for their production system and localised environment. 
It is essential that grass evaluations are representative of commercial farm management practices and focus on 
the traits of greatest economic importance for grass-based production systems.

Recommended List evaluations are conducted under simulated grazing, which are cut-plot studies to identify 
varieties with the best phenotypic performance. These trials have served the industry well to screen varieties 
appropriate for the environment. The demands of farmers are changing with a stronger emphasis on grass 
utilisation rather than total DM production. Cut-plot environments differ greatly to those experienced on 
commercial farms as varieties are not exposed to the same stress levels in test environments. It could be argued 
that plot-based testing regimes provide little direction to plant breeders in the development of advanced 
varieties. Varietal phenotypic performance needs to be quantified in ‘commercial’ situations. The development 
of a national grassland database PastureBaseIreland (PBI) (http://www.pasturebase.teagasc.ie) has made on-
farm evaluations possible, facilitating the collation of information on individual paddocks. The objective of 
the current study was to evaluate the phenotypic performance of a range of perennial ryegrass varieties under 
commercial farm conditions. 
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The on-farm evaluation process began with the establishment of monocultures from a range of Recommended 
List varieties. A prerequisite for farm selection was for farmers to have a proven history of grassland management 
ensuring varieties express their full potential and measurement (based on records from PBI), which indicated 
the level and quality of data recorded. Only farms with greater than 30 complete farm grass measurements 
in each year were included in the dataset. Varieties were sown in individual paddocks from 2011 to 2015 at a 
rate of 34.5 kg/ha (14 kg/ac). To date 18 varieties have been evaluated on-farm with records coming from 624 
paddocks across 89 predominantly dairy farms. Varieties were sown on farms throughout Ireland on varied soil 
types and management systems. Variety productivity was measured from 2013 to 2017.

For the varieties evaluated over the entire five year period, there was a range of 1.7 t DM/ha between the highest 
and lowest yielding varieties AberGreen and Glenveagh, respectively, as illustrated in Table 1. Cumulatively 
over the five years, there was an 8 t DM/ha difference between varieties. Unique to on-farm evaluation, total 
DM production can be broken down into grazed herbage and that removed as surplus silage. Over the five year 
period varieties differed greatly in their suitability to grazing, with differences in their level of grazed herbage 
and number of grazing events achieved (Table 1). Varieties with a higher number of grazing events offer more 
flexibility in their grazing management and are not as sensitive to high pre-grazing herbage masses, allowing 
them to be grazed across a wider range of pre-grazing yields. These swards do not need mechanical correction 
in the form of surplus silage or topping, with varieties appearing to be ‘easy care’ varieties. 

Table 1. Varietal total, grazing and silage production kg DM/ha and number of events achieved, 2013-2017

(T) denotes tetraploid varieties, all other varieties being diploid

Varieties as expected differ in their sward density on-farm, but interestingly the denser varieties had a greater 
rate of decline in ground score, with more open tetraploids appearing more stable. The open nature of some 
varieties enhanced their grazing efficiency (lower post-grazing sward height) and didn’t limit their DM 
production potential. Grass quality was monitored on a sub-set of farms where it appeared that the varieties 
with the highest grazing performance (more grazings) appear to have the highest grass quality and achieve the 
lowest post-grazing sward heights.

A range of newer varieties have been added to this evaluation programme, however they have only one full 
production year completed. These varieties have a higher range for total DM production with 4.1 t DM between 
the highest and lowest as illustrated in Figure 2. These varieties grazing performance, quality and yield stability 
will be monitored closely over the coming evaluation years, however, they show promise and evidence of genetic 
progress. Generally the varieties with the higher Pasture Profit Index (PPI) perform better on-farm, particularly 
those with a high quality sub-index. 

Variety Total Grazing Grazings Silage Cuts
AberChoice 13,799 11,908 7.0 1,889 0.6
AberGain (T) 14,826 12,579 7.5 2,245 0.7
AberGreen 15,606 13,637 8.0 1,880 0.7
AberMagic 14,094 11,981 7.2 2,249 0.7
Astonenergy (T) 14,510 12,567 7.4 1,876 0.6
Drumbo 14,542 12,424 7.4 2,085 0.5
Dunluce (T) 13,581 10,505 6.4 3,061 0.8
Glenveagh 13,367 10,762 6.6 2,665 0.8
Kintyre (T) 13,868 12,149 7.5 1,724 0.6
Majestic 13,622 11,242 6.9 2,311 0.7
Tryella 13,542 11,731 7.2 1,788 0.6
Twymax (T) 13,865 11,802 7.0 2,080 0.6
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Figure 2. Total herbage production kg DM/ha of newly evaluated varieties on-farm in 2017.

Many farmers involved in this evaluation have moved away from sowing grass seed mixtures and are now sowing 
monocultures of the varieties, especially tetraploids with better grazing performance. These farmers report 
higher levels of performance from elite variety monocultures, as they can apply specific grazing managements to 
achieve high grazing efficiency. This trial provides feedback to grass breeders and has influenced their selection 
criteria. On-farm evaluation of white clover varieties across leaf size categories to assess their establishment, 
sward proportion, contribution to herbage production and persistence has begun under intensive grazing. 
Grazing efficiency traits.

To further understand the results from the on-farm evaluation, an animal grazing study was set up to assess 
59 varieties and identify what plant characteristics influence grazing efficiency. Typically, varieties with the 
highest grazing efficiency were those with fewer but larger tillers, with long leaves forming a canopy ideally 
suited to animal grazing behaviour and that maintained high grass quality. Based on the results of this study 
free leaf lamina and mid-season DMD should be prioritised by breeders to develop better grazing varieties. The 
highest performing and easy care varieties identified in the on-farm evaluation had these plant characteristics. 
The results also showed large differences between varieties in their grazing efficiency, with tetraploid varieties 
performing best and appearing to have the best plant characteristics conducive to intensive grazing. 

 Picture 1. Large animal grazing plots Picture 2. Early spring grazing of plots

When selecting grazing varieties a balance of traits must be considered, as selection for yield alone could 
compromise the grazing efficiency of swards and ultimately the level of utilisation. When the 2017 Recommended 
List varieties were assessed under grazing it was found that those with higher DM yield had higher post-grazing 
heights, meaning lower grazing efficiency as illustrated in Figure 3 (Tubritt et al., 2018). Figure 3 shows that 
tetraploid varieties have superior grazing performance and positively shows that not all varieties conform to 
this trend combining yield and grazing efficiency. 
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Post-grazing sward height
Figure 3. Relationship between post-grazing height and grazed herbage yield

Pasture Profit Index (PPI)

The PPI is a total economic merit index which ranks grass varieties based on their economic contribution 
to a ruminant grazing system (McEvoy et al., 2011). The PPI assists farmers select the best varieties for their 
specific use and provides a clear direction to grass breeders allowing them to prioritise the traits of greatest 
economic importance on-farm. The key traits (sub-indices) in the PPI are seasonal DM yield (spring, summer, 
autumn), grass quality (DMD), silage yield (1st and 2nd cut) and persistency (Figure 4). The sub-indices identify 
the relative strengths and weaknesses of individual varieties and help farmers identify varieties which satisfy 
their specific needs. The data generated in the PPI is from the Department of Agriculture, Food and Marine 
evaluation protocols. All varieties on the PPI have a minimum of two years agronomic data generated before 
the PPI is calculated.

Figure 4. Economic Values as assigned to base values of Pasture Profit Index 2018.
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The relative emphasis on each trait is as follows: grass DM yield (31%), grass quality (20%), silage yield (15%) 
and sward persistency (34%). The base values that are used are spring DM yield = 1.01 t DM/ha, mid-season 
DM yield = 6.1 t DM/ha and autumn DM yield = 1.9 t DM/ha. Base values for grass quality (in terms of DMD) 
are 853 (April), 856 (May), 826 (June), 816 g/kg DM (July), respectively. The base value for first cut silage is 
4.5 t DM/ha and 3.5 t DM/ha for second cut silage. Persistency is based on ground score change (GS∆), the 
economic merit for persistency was determined by dividing the reseeding cost €672/ha by the number of years 
a variety persists with varieties surviving the yield threshold of 12 years or longer getting a value of 0 and less 
persistent varieties having a negative economic value. In so doing, the PPI rewards varieties with a low GS∆ and 
consistently high levels of DM production.

The sub-indices present the opportunity to select varieties for specific purposes. For example, if selecting a 
variety for intensive grazing, particular emphasis should be placed on quality plus seasonal DM yield with less 
importance on silage performance. Inversely, if selecting a variety specifically for silage production, particular 
emphasis should be placed on the silage sub-index and persistency. The range in PPI in 2018 is from €225 
to €61/ha/year. Many of the lower ranked varieties have deficiencies in seasonal grass production and grass 
quality. The PPI will continue to develop and new traits such as a new grazing utilisation trait will be included 
in the future. 

Mixture construction
Before reseeding farmers must decide on the end use of the paddock, is it for intensive grazing or silage? 
Depending on this, traits should be prioritised using varieties which have high performance and which will 
complement each other. No more than three to four varieties should be included in a mixture, with no less than 
3 kg of any one variety included as individual variety effects will be diluted and lost. A narrow range of heading 
dates should be maintained, with a max of 7-10 days for silage and grazing swards, respectively, to ensure ease 
of management and to maximise sward quality. The proportion of diploid and tetraploid varieties within a mix 
is dependent on soil type and management preference. Tetraploids form more open swards, but have higher 
nutritive value and greater grazing efficiency in general. When choosing clover varieties attention must be 
paid to leaf size. For sheep grazing small leaf varieties are best as they are more tolerant to tight grazing, with 
medium leaf varieties being better suited to cattle grazing. Large leaved varieties are higher yielding and more 
aggressive than small and medium leaved varieties but to the swards detriment as they can dominate sward 
botanical composition.

Variety selection for the new dairy-calf-to-beef systems study 
The new dairy-calf-to-beef systems study being developed at Teagasc Grange is focused on maximising sward 
and animal performance. This system with an intended slaughter age of 24 months for spring born calves has 
specific grass requirements. Sward quality is essential throughout the year to maximise animal performance 
and to ensure young calves are offered a palatable sward. Dairy-calf-to-beef systems like this have a growing 
herd demand as the grazing season progresses, so it is intended to harvest a large proportion (50%) of the land 
area for 1st cut silage to ensure sward quality is maximised during the summer and to make high quality silage 
for winter.

The varieties select for use on this study had to have high grass quality on the PPI to be considered for use 
and, because some of the paddocks are intended for 1st cut silage due to their location, a strong silage sub-
index was preferential, generally these sub-indices are difficult to combine. Each of the varieties sown are late 
heading, promoting better sward quality throughout the summer. Predominantly tetraploid varieties meet 
these requirements, with only two diploid varieties being selected based on their sward quality. The varieties 
selected have balanced seasonal production values. The on-farm grazing performance of these varieties was 
also examined in conjunction with the PPI before being selected. Each variety was sown as a monoculture at a 
rate of 14 kg/ac along with a medium leaved white clover variety called Buddy at a rate of 1.5 kg/ac.
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Table 2. 2018 Pasture Profit Index values for varieties used on the dairy-calf-to-beef study

Table 3. Pasture Profit Index for recommended intermediate and late heading date perennial ryegrass varieties 
2018

Variety Ploidy Heading Spring Summer Autumn Silage Quality Persistency Total
  date       €/ha/yr

AberGain T Jun-05 32 43 45 30 60 -11 198
AberChoice D Jun-09  26  48  49  13  59  0  194
Meiduno  T  Jun-06  58  44  44  21  27  0  194
Briant  T  Jun-04  38  40  45  34  35  0  191
 Astonenergy  T  Jun-02  12  35  39  8  59  0  153
 Drumbo  D  Jun-07  28  31  35  0  39  -11  121
 Average   Jun-06  32  40  43  18  47  -4  175

Pasture Profit Index Sub-Indices (€/ha/year)
Variety Ploidy Heading Spring Summer Autumn    Total PPI
  Date Growth Growth Growth Quality Silage Persistency €/ha/year
AberClyde T 25-May 57 48 37 55 28 0 225
AberMagic D 29-May 48 50 71 30 17 0 217
Fintona T 22-May 78 28 46 24 39 0 215
AberZeus D 29-May 70 48 52 9 34 0 212
Nifty D 27-May 81 52 60 -12 26 0 208
Moira D 25-May 121 26 52 -18 27 0 207
AberGreen D 30-May 63 58 65 16 4 0 206
AberPlentiful T 08-Jun 60 49 45 29 20 0 203
AberGain T 05-Jun 32 43 45 60 30 -11 198
AberChoice D 09-Jun 26 48 49 59 13 0 194
Meiduno T 06-Jun 58 44 44 27 21 0 194
Dunluce T 31-May 35 42 48 37 30 0 192
Elysium T 26-May 75 34 29 31 20 0 189
AberWolf D 31-May 68 37 36 25 21 0 188
Seagoe T 26-May 44 39 46 14 42 0 185
Astonconqueror D 26-May 81 31 36 7 24 0 180
AberBite T 06-Jun 13 43 47 51 33 -11 175
Rosetta D 24-May 88 28 43 -4 20 0 174
Solas T 10-Jun 22 42 58 26 19 0 167
Kintyre T 07-Jun 25 35 55 27 18 -5 156
Astonenergy T 04-Jun 12 35 39 59 8 0 153
Xenon T 11-Jun 22 36 33 40 19 0 150
Carraig T 22-May 50 38 34 -16 35 0 140
Solomon D 19-May 78 29 33 -28 25 0 137
Alfonso T 04-Jun 10 35 37 45 7 0 134
Aspect T 06-Jun 19 38 26 33 14 0 131
Navan T 05-Jun 11 36 50 12 16 0 124
Drumbo D 07-Jun 28 31 35 39 0 -11 121
AberLee D 12-Jun -5 41 40 42 3 0 121
Kerry D 01-Jun 33 39 41 -5 11 0 119
Glenroyal D 05-Jun 26 38 41 -3 11 0 112
Clanrye D 06-Jun 35 38 18 -15 20 0 97
Majestic D 02-Jun 38 31 39 -26 5 0 88
Glenveagh D 01-Jun 18 29 23 -21 12 0 61
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Conclusion
Much more can be achieved from swards through reseeding and the use of elite varieties. Varieties differ greatly 
in their suitability to intensive grazing based on their structure and quality characteristics. On-farm evaluation 
and the PPI helps identify these elite varieties and provides improved direction to the grassland farmers and 
specifically to grass breeders. Grassland management needs to be optimised for varieties to express their full 
potential. Variety selection should be based on your farm system and the intended use of the paddock to be 
reseeded. Grass seed mixtures help balance sward performance, but under good management many farmers as 
using single variety monocultures. New varieties show real potential, but more information is required on their 
grazing efficiency on-farm.
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How the Teagasc/Irish Farmers 
Journal BETTER Farm Beef Challenge 
participants coped with extreme 
weather events in 2018 and the effect 
it has on their future plans.
Alan Dillon, John Greaney, Tommy Cox
Teagasc/Irish Farmers Journal BETTER Farm Beef Challenge, Animal and Grassland Research and Innovation 
Centre, Teagasc, Grange, Dunsany, Co. Meath

Case study 1. James Flaherty, Cordal , Castleisland, Co. Kerry
James Flaherty farms with his father John near Cordal in South Kerry. He owns 17 hectares of heavy land and 
leases a further 24 hectares nearby on a long term lease. The farm was lightly stocked with 35 suckler cows 
calving in the spring and weanlings sold in the autumn. A farm plan was developed with one of the main aims 
being to increase output. A change in the system was proposed with a gradual move to finish all suckler progeny 
as under 16-month bulls and 21-month heifers. Suckler cow numbers would also increase to 50 by breeding 
extra heifers and purchasing a number of young cows from a clearance sale. A dairy calf–to-beef system was 
added to increase output further with 30 Hereford calves purchased in spring 2017. Considering the facilities 
available at the time for winter housing it was felt that a dairy calf–to-beef system would be easier to facilitate 
than an increased suckler herd of 70-75 cows. The farm had a gross margin in 2017 of €576/ha and a net margin 
of €82/ha, excluding all direct payments. While the farm did have a positive net margin, the level of profit is 
very small and long way off the €1250/ha gross margin targeted in the farm plan.

Spring 2018
While the initial 8 months of the BETTER Farm Beef Challenge had run relatively smoothly, the past 12 months, 
since September 2017, have had a negative effect on James Flaherty’s progress. Constant wet weather caused 
earlier housing of stock in the winter and ate into James’ reserve of silage bales. Spring 2018 was extremely wet 
which resulted in turnout being delayed until late April. Fifty bales of silage and 10 tonne of extra concentrates 

Summary
 Participants in the third phase of the Teagasc/Irish Farmers Journal BETTER Farm Beef Challenge 

developed three year farm plans in 2017 with the aim of increase productivity and efficiency on 
farm to drive profits.

 Many of the farm plans developed involved investing in soil fertility, grazing infrastructure and 
extra livestock.

 Winter 2017 began in August and in some lasted until May 2018. This resulted in significantly 
increased costs in terms of meal, silage and veterinary due to the extended housing period.

 The drought in summer 2018 severely affected grass growth rates and resulted in significant 
increased costs in securing winter fodder supplies for the winter 2018/2019 period.

 Programme participants have experienced difficulties with cashflow as a result of weather shocks 
and their expansion plans will receive a setback in some cases.
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were purchased to keep stock housed while ground conditions were poor. This came at a cost of €4,000 extra 
for winter feeding.

By April James had calved the vast majority of his 50 cow herd. Stocking rate in the sheds had been pushed to 
the limit at this stage due to the inability to graze. Unfortunately a pneumonia outbreak ensued in the main 
shed with a number of calves falling victim. In total 14 calves were lost and 2 cows. The result of this will be a 
loss in terms of beef output on the farm this year from less weanlings held in the closing stock numbers on the 
farm and also in terms of loss of cash flow in 2019 when the 2018 born calves would have been sold as finished 
animals.

Action taken
The 14 calves and 2 cows lost in the Spring would be valued at around €13,200 at year end. While the cows 
that lost calves were culled and this helped cashflow in the short term, the loss of cash from these calves being 
slaughtered in 2019 will have to be accounted for in future plans. A vaccination plan was put in place and all 
calves that were remaining were vaccinated for RSV, Pi3, and IBR intranasally. These vaccines were followed by 
a booster shot at a later date.

Total extra veterinary cost for spring 2018 was €4,000 including vet call outs, antibiotics and vaccinations.
Ventilation on sheds was examined by a vet and the advice given was to lower the height of the walls of the shed 
to 7 feet and introduce spaced boarding to improve airflow in sheds. It was felt the existing shed design, with 
its high walls and narrow outlets, was hindering ventilation to stock. This will be carried out before housing for 
the winter in 2018.

A slatted shed was leased nearby to reduce pressure on stocking rate in the sheds in the short term. In the longer 
term James will build additional accommodation on his own farm to cater for increasing stock but this will 
begin once cash flow improves on farm.

Fodder reserves
James had to ensure he made up for all his fodder reserves used up last spring. Therefore, he purchased standing 
meadows nearby. James had a target of making 700 bales to cover a 6 month winter period. With the extra 
meadows purchased, James made a total of 875 bales which leaves room for a reserve. Three hundred and thirty 
of these bales were made from standing crops. The cost of these bales amounted to €4,000 extra in feed costs 
with James baling the silage himself.

Summer 2018
Grass growth on James farm didn’t suffer 
as much as the eastern side of the country 
due to more frequent periods of rain. 
Grass growth to the 12th of October 2017 
was 8 tonne DM/ha, while up to the same 
date in 2018 7.1 tonne DM/h was grown, 
a drop of 0.9 tonne DM/ha. This figure 
includes the silage harvested of his own 
land but not the standing crops of silage 
purchased

James will be aiming to increase grass 
production to over 10 tonne DM/ha, on 
average, over the course of the programme 
with soil fertility and reseeding a major 
focus of investment. Figure 1. Grass growth James Flaherty 2018

(Source: PastureBase Ireland)
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Summary
The total extra costs incurred by James in 2018 amounted to €12,000 in feed and veterinary costs. This comes 
on top a reduced output for 2019 due to higher levels of calf mortality. While cash flow on the farm is relatively 
stable due to higher levels of cull cow sales, facilities may have to be put in place for 2019 to account for lower 
than expected levels of output. James has a slightly lower number of cows to calve in 2019 than planned but will 
serve extra heifers next year to replenish cow numbers. While James plan remains on track, it will take 1-2 years 
longer than expected to hit his targets.

Case study 2. Shane Gleeson, Portnard, Cappamore, Co.Limerick
Shane Gleeson farms 40 hectare of mixed quality land split over 2 divisions in east Limerick on a part-time 
basis. The farm is made up of 50% dry free draining land and 50% lower lying heavy gley type ground. The 
farm traditionally carried 40-45 cows with split calving over spring and autumn with weanlings sold at the 8-9 
months of age in marts. Shane completed a 3-year farm plan with the BETTER Farm team which consisted of 
maintaining cow numbers at 40 but changing to an all-spring calving system and in addition purchasing 30 
Hereford and Angus spring born calves from the dairy herd with the aim of selling the young stock off grass in 
a mart at 12- 18 months of age in . The plan is to move to finishing all stock on the farm within 5 years.

Cash flow is tight on the farm with a gross margin of €267/ha and a net margin of -€241/ha, before any direct 
payments are included. The farm is moderately stocked at 1.5 LU/ha and achieved an output level of 495kg 
liveweight/ha in 2017. The target is to achieve a gross margin in excess of €800/ha by 2021 and at this stage 
Shane plans to begin moving towards finishing all stock off his farm. This will hopefully drive Shanes gross 
margin in excess of €1250/ha.

Spring 2018
While Shane managed to have enough fodder in 2018 to carry him through until late April, he had to rehouse 
stock on a number of occasions due to wet weather and lack of grass growth. Fertilizer was spread in late 
January at a rate of 23 units per acre on dry ground but response rates were poor due to weather. Extra meal 
was fed to cows and weanlings to compensate for poor grass growth at a cost of €2,500. Silage ground was 
grazed late in the spring until growth levels were able to sustain daily demand and higher levels of fertilizer were 
applied to sustain daily growth. 

Health Issues
During the spring, as stock were rehoused due to bad weather, Shane’s calves suffered an outbreak of 
cryptosporidium. The outbreak was severe and 9 calves died as a result despite veterinary intervention. This 
will hit output on the farm in a years’ time when stock are due to be sold. An IBR blood test was carried out 
on Shane’s cows in summer 2018 and a number of samples turned up positive. Shane consulted with his vet 
as to what course of action to take and a vaccination programme was advised. It is hoped this will improve 
the immunity of the herd and may help avoid outbreaks on the farm such as the cryptosporidium outbreak 
experienced in the spring. The total extra costs on farm from extra vet call outs and medicines was €3,000.

Summer 2018
During the summer drought, Shane had to graze his second cut silage ground and purchase extra hay and 
straw at a cost of €2,000. Second cut silage ground was closed up for a second time post grazing in August and 
harvested in late September when it yielded 7 bales per acre on average. As Shane was still going to be short of 
silage for the winter he decided to plant a fodder crop, in mid-August, in the form of Redstart . Six acres were 
planted at a cost of €1,500. 

Cashflow
Along with extra costs incurred during the year, Shane also had to deal with lower than expected cattle sales. As 
the drought hit the country mid-summer, prices of live cattle dropped in marts. This, along with reduced thrive 
in cattle due to the late spring and poor summer growth rates is expected to reduce Shanes sales by €3,000-
€4,000. 
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Table 1. Extra cost incurred from weather events in 2018

Summary
The total cost of the weather effects this year is expected to reduce farm profit by around €12,000. Options will 
be looked at in terms of spreading the shortfall over a number of years through a bank loan. Shane had intended 
keeping on bull weanlings and finishing them in 2019 under 16-months of age. This plan may be put on hold 
for another year or two until finances are more under control with bull weanlings sold off in autumn 2018, and 
heifers kept until the forward store stage. Stock numbers have been maintained with 30 calves purchased in 
early summer at 8 weeks of age. While suckler cow numbers may fall slightly this year Shane plans to inseminate 
extra heifers next summer to rebuild suckler cow numbers.

Case study 3. Richard Milligan, Robertstown, Co Kildare
Richard Milligan farms a mixed beef and tillage enterprise on 64ha of free-draining land in Robertstown, 
Co Kildare. He has a herd of 40 spring calving suckler cows, taking all progeny to steer and heifer beef. To 
complement his suckler herd and to boost output a dairy calf-to-beef system is in operation on the farm where 
Hereford calves originating from the dairy herd are purchased in the spring and reared on the farm. These too 
are finished as steer and heifer beef. Herefords are the breed of choice on the farm as housing is tight and the 
fact that Herefords are an early-maturing breed the majority of them can be finished on grass prior to housing 
for the second winter. In 2017 the farm had a gross margin of €685/ha and a net margin of €172/ha, excluding 
all direct payments. While the farm did have a positive net margin, the level of profit is very small and long way 
off the targeted €1150/ha gross margin targeted in the farm plan.

Spring 2018
With stock numbers increasing and improvements been made to soil fertility and grassland management the 
farm plan was taking shape nicely until the events of spring 2018 halted progression. By the middle of March 
silage and straw stocks started to run out. Sixty bales of silage at a cost of €1800, along with that 11 tonnes of 
meal were purchased in order to stretch remaining forage as there was no sign of weather conditions improving. 
Similar to feed, bedding started to become scares and 35 bales of straw had to be purchased at a cost of €1150.

Drought Impact
Like the majority of farmers on lighter soil, it has been a testing and costly period for Richard. The extended dry 
spell over the summer months resulted in a significant reduction in grass growth. The farm grew approximately 
8 tonnes DM/ha this year compared to the 10 tonnes DM/ha for the same period last year. The reduction in 
grass growth coupled with the difficult spring resulted in a huge challenge trying to build depleted fodder 
reserves and maintaining grass in front of stock. A number of proactive steps, which came at a significant cost, 
were taken to alieve the situation to ensure reasonable performance of stock was maintained and to ensure the 
required level of wither feed would be achieved. 

Maintaining animal performance
The late turn-out and scarcity of grass in the peak of the summer naturally had a negative effect on stock thrive. 
Mid-season weighing in July showed performance of all stock was below par compared to weights recorded in 
2017. In a bid to rectify the situation, concentrates were also introduced at a rate of 3 kg/day to steers and heifers 
from the middle of July when grass started to run out. Typically concentrates would not be introduced to this 
group until September, at the earliest, as cheaper live weight gain could be obtained of grass but this year was 
an exception.

Extra Cash Cost €
Meal (Springtime) 2,500
Straw and Hay 2, 000
Fodder crop 1,500
Vet costs 3,000
 9,000
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 Initially the plan was to feed concentrates until grass growth picked up and covers started to build, but after 
no sign of this to happen the decision was made to increase the meal feeding and finish the stock earlier. The 
decision to increase the meal and finish stock earlier had a twofold effect. It reduced grass demand at the time 
but also meant a reduction in silage requirement for the winter as the majority of these stocks will be finished 
prior to housing. Steers were increased to 5 kg and heifers to 4 kg concentrates per day. Heifers have since been 
slaughtered at considerably lower carcass weights and higher costs compared to 2017 where the majority were 
finished at grass with little meal input. Steers are currently near fit and will be drafted in groups, similar to 
heifers carcass weights will be lighter and costs against them will be far greater. 

Concentrates increased from 1.5 kg/day to 2.5 kg/day to dairy bred calves during the height of the drought for 
a number of weeks and suckler calves were also introduced to concentrates to maintain performance. This also 
allowed Ricky to restrict his cows and buffer feed them with hay.
 

Fodder situation
One positive outcome is the farm has 100% of its fodder requirements for the winter ahead. This is a result 
of reducing the demand for the winter by getting steers and heifers slaughtered prior to housing, but also by 
purchasing additional feeds and growing extra feed from within the farm gate. Fifty bales and 30 bales of silage 
at a cost of €2400 were purchased, seven acre of Italian ryegrass and nine acres of fodder rape was also sown 
to bolster reserves. Silage ground also received a third application of fertilizer as silage fields set aside for silage 
had to be grazed by stock and this also added to the ever increasing bills.

Table 1: Summary of extra cost’s on farm this year. 

Extra cash cost Spring 18 Summer 18 Total
Forage €1,800 €2,500 €4,300
Concentrates €3,150 €4,500 €7,650
Straw €1,260 €2,400 €3,660
Veterinary costs €1,200  €1,200
Fodder crop  €1,100 €1,100
Total €7,410 €10,500 €17,910
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Summary
Progress on the farm is going to be halted as a result of the extra cash swallowed up getting through this 
extreme event. The extreme weather in the spring and summer has directly cost the farm an estimated €18,000. 
Purchasing extra fodder and meal, spreading extra fertilizer, growing extra fodder crops make up the bulk of 
this. There are also a huge hidden cost in the form of reduced thrive in stock and a clearer picture of this will 
be obtained in the coming months when stock are weighted again pre-housing and when the remaining steers 
are slaughtered.

Going forward Richard is keep to push on the farm. The primary focus will be building fodder stocks next 
year and, then when cash starts to be generate on the farm, the plan will again be to increase numbers again 
gradually.
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