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ABSTRACT: SheepIreland was created in 2008 with a 
mission of implementing a dynamic genetic improvement 
program for sheep in the Republic of Ireland. The founda-
tions of SheepIreland comprise of: a central database, ram 
producer pedigree flocks, four central progeny testing 
flocks, and 15 maternal lamb producer commercial flocks. 
The selection objective has both a terminal and a replace-
ment aspect. Genetic merit is presented in monetary units 
and a percentile star-rating which helps farmers to visualise 
the most profitable animals for selection. SheepIreland and 
Teagasc are collaborating closely on research exploring the 
genetics aspects of novel traits such as lamb visual score or 
faecal egg count and the integration of genomic selection.   
Keywords: sheep; genetic evaluation; breeding; central 
progeny testing 
 
 

Introduction 
 
Animal breeding is a powerful tool that allows farmers to 
select superior animals to become parents of the next gen-
eration. In the past, sheep genetic evaluations in Ireland has 
been limited to a restricted range of traits, (i.e., live-weight, 
muscle and fat depth) within the pedigree flocks. Only a 
very small proportion of the pedigree sheep flocks partici-
pated in performance recording (Murphy et al., 1999); poor 
utilisation of genetic evaluation for selection decision by 
commercial farmers provided only little incentive for the 
pedigree breeders to participate in the scheme. Animal 
breeding is an under-utilised tool in the Irish sheep industry 
even though gains through genetic selection are clearly evi-
dent within the Irish dairy and beef industry (Cromie et al, 
2012). SheepIreland was established in 2008 to implement 
a dynamic genetic improvement program for the Irish sheep 
industry and increase flock productivity and profitability. 
The current genetic evaluation established by SheepIreland 
focuses on breeding profitable animals for commercial 
flocks. The aim of this paper is to review the current status 
of the sheep breeding program in Ireland and to highlight 
future possibilities. 

 
Current state of play 

 
Breeding goal.	  The aim of the national breeding 

program is to produce low cost, easy care sheep with good 
maternal characteristics which produce quality lambs with 
high growth rates. The current breeding objective is devel-
oped in two overall selection indexes: i) a Terminal index 
where animals are ranked based on their ability to produce 

live, fast growing terminal progeny with little lambing dif-
ficulty, and ii) a Replacement index where animals are 
ranked on the expected maternal performance of their 
daughters for mothering ability and ease of lambing, but 
also takes cognizance of the terminal traits she will transmit 
to her progeny. Terminal and Replacement indexes are a 
measure of the genetic ability of a selection candidate to 
generate profit at farm level. Estimation of economic values 
is based on a model developed by Byrne et al. (2010).  

 
Goal traits and predictor traits. In the Terminal 

index, the goal traits target rams that produce fast-growing 
lambs with optimum carcass quality at slaughter and with 
minimum intervention at lambing time (Table 1). In order 
to capture the growth and carcass quality, components of 
the Terminal index, ('days to slaughter', 'carcass confor-
mation', and 'carcass fat' indexes) are created from lamb 
live weight records and ultrasound scanning records (mus-
cle and fat depth). Lambing difficulty and lamb survival 
indexes are created using on-farm recorded data where 
lambing difficulty is scored from 1 (no intervention) to 4 
(veterinary assistance). 

 
Table 1.  Relative emphasis of each goal traits in the 
Terminal and Replacement indexes. 
  Relative emphasis 
 Goal traits Terminal Replacement 
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n Days to slaughter 40.3% 12.1% 

Carcass conformation 7.8% 2.4% 
Carcass fat 15.0% 4.6% 
Lamb. difficulty - single&  1.1% 0.4% 
Lamb. difficulty - multi.$ 0.6% 0.2% 
Lamb survival  35.2% 12.1% 
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Days to slaughter  12.4% 
Carcass conformation  2.9% 
Carcass fat  5.5% 
Lamb. difficulty - single&   0.2% 
Lamb. difficulty - multi.$  0.1% 
Lamb survival   16.3% 
Ewe mature weight  15.9% 
Number of lambs born  15.0% 

&: lambing difficulty recorded on single-birth lamb. 
$: lambing difficulty recorded on multiple-birth lamb. 

 
 
In the Replacement index, the aim is to select rams 

that produce daughters with favorable maternal ability and 
also produce fast-growing lambs at optimal carcass compo-



sition to account for the proportion of a maternal ram’s 
progeny that are slaughtered (Table1). Therefore, the dis-
counted genetic effects of dam on the growth, slaughter, 
and lambing traits were weighted into the replacement in-
dex alongside ewe mature weight (recorded at adult age 
before the breeding season) and number of lambs born. 

 
Infrastructure of SheepIreland. SheepIreland has been 
structured around four main pillars: the SheepIreland data-
base, ram producer pedigree breeders, central progeny test 
farms (CPT), and maternal lamb producer farms (MALP) 
(Figure 1). The ram producer pedigree flocks supply com-
mercial sheep flocks with the most profitable rams based on 
indexes. The CPT consists of four commercial flocks fully 
integrated with SheepIreland; matings are planned in con-
junction with SheepIreland to ensure genetic linkage be-
tween all evaluated flocks. From 2013, CPT flocks were 
also be used to progeny test some chosen rams from pedi-
gree flocks. CPT flocks are also used by SheepIreland to 
record novel traits such as lamb quality – a visual appraisal 
by farmer of overall lamb quality at slaughter age, faecal 
egg count, and foot lesion scoring. The MALP flocks are 
fifteen commercial sheep flocks semi-integrated with the 
SheepIreland database. These flocks are used as demonstra-
tion flocks to evaluate the benefits of using proven rams in 
a commercial setting. This is achieved  through farm visits 
and discussion groups, and to contribute in setting up a re-
cording protocol adapted for commercial sheep flocks in 
Ireland. The SheepIreland database is now a single central-
ised database for all performance data (ram producers, CPT, 
and MALP) and ancestry recording (in liaison with breed 
society flock-books). The database is also used for the na-
tional genetic evaluations, and subsequent breeding values 
are stored and distributed both as individual animal data 
and flock reports.  
 

 
Figure 1: The four pillars of genetic improvements: 
SheepIreland database, Central progeny testing flocks, 
maternal lamb producer flocks, and ram producers ped-
igree flocks. 
 
 
	  

Genetic evaluation. The current recorded low-
land sheep population is composed of five main breeds, 
namely Texel, Suffolk, Charollais, Vendeen, and Belclare. 
The hill population of recorded sheep is mainly composed 
of the Blackface Mountain and Galway breeds. The genetic 
evaluation for sheep in Ireland is performed in three mod-
ules: growth, lambing and number of lambs born modules. 
ASreml software (Gilmour et al. 2011) is use for the esti-
mation of breeding values and computation of accuracy. 
Breeding values are combined with economic weights to 
present genetic merit in monetary units (€/lambs born). A 
star rating for each index allows farmers to better visualise 
the ranking of animals within their breed (1 star = bottom 
20% of the breed; 5 stars = top 20% of the breed). The ge-
netic evaluation is computed on a weekly basis from April 
to October. The number of flocks involved and records pro-
cessed has increased from 2008 to 2013 (Table 2). In 2013, 
records on MALP flocks have decreased slightly due to the 
switch from micro-satellite to single-sire mating as a way of 
assessing lamb parentage. 

 
Table 2.  Number of pedigree ram producer flocks (N 
ped. flocks) and records (N records) per year collected 
from pedigree ram producers (Pedigree), CPT and 
MALP flocks. 

  2008 2009 2010 2011 2012 2013 

N ped. flocks 80 80 125 150 185 302 

N records       

G
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 Pedigree 7389 5657 5561 6734 7080 10747 

CPT   2793 2527 2317 2168 

MALP  8699 8680 4989 6335 3649 
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Pedigree 8339 5920 6595 9397 13943 17954 

CPT   3365 3033 2678 2850 

MALP 624 8906 9268 5366 6721 4342 

N
LB

* Pedigree 9176 7985 8294 9353 12688 14349 

CPT   1332 1443 1575 1578 

MALP  3465 4322 2964 3091 2455 
*NLB: number of lamb 

 
 
The adoption of the star-rating system, which had 

already been a success in the genetic improvement of beef 
cattle in Ireland, has been welcomed with similar enthusi-
asm in the sheep breeding program. Capitalising on the 
former genetic evaluation scheme pre-2008, rapid im-
provements were made in the selection of terminal rams 
(Figure 2). The development of a replacement index is a 
new selection tool for Irish farmers. SheepIreland and 
Teagasc (with financial support from the Irish Department 
of Agriculture) are working in collaboration to implement 
the breeding program through meetings and discussion 
groups to help incentivise farmers to adopt the replacement 
index. 
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Figure 2: Genetic trend for Terminal and Replacement 
indexes from 2005 to 2013. 

 
 

Future improvements 
 

Improving the genetic evaluation. As more data 
is accumulated, research will focus on the development of 
superior statistical models which reflect the underlying bi-
ology, and better account for non-genetic effects (i.e. envi-
ronmental or management factors) to ensure that the true 
genetic merit of an animal is reflected in their breeding val-
ues. This research will involve close collaboration between 
Sheep Ireland, Teagasc and the Teagasc BETTER farms 
(i.e., network of focal points for the on-farm implementa-
tion, development and evaluation of technology that is rele-
vant to the sheep sector). SheepIreland is currently liaising 
with abattoirs in order to collect carcass phenotypes such as 
carcass weight and EUROP carcass gradings. A health in-
dex based on foot lesion score and dag score is also under 
development and will be part of the SheepIreland indexes in 
2015. Other new traits identified for future research in-
clude: meat quality, lamb vigor scored at birth, ewe fertility, 
ewe longevity and other disease traits. 

 
Bio-economic models of whole farm systems play 

an important role in identifying the pertinent inputs and 
outputs at farm level which have the largest impact on farm 
profitability and have been developed for dairy and beef 
cattle in Ireland (Shallo et al., 2004; Crosson et al., 2012). 
However, while profit functions have been used, to date no 
bio-economic model has been developed for the sheep sec-
tor. Research is ongoing into the development of an Irish 
sheep bio-economic model to generate economic values and 
these will be implemented into the national sheep genetic 
evaluation in the near future. 

 
The fundamental basis of a genetic evaluation is a 

genetic comparison of animals based on their phenotypic 
records and ancestry. Genetic linkage is still sparse outside 
the major sheep breeds (e.g., in Blackface Mountains, Easy-
Care, Llyen breeds) and is of critical importance to allow 
for an accurate comparison of animals in a genetic evalua-
tion. Genetic and environmental (farm, year, sex, level of 
feeding) effects can be disentangled, and accuracy can re-
flect this. Around 40% of animals with records are cross-

bred. Across breed genetic evaluations facilitate compari-
sons of animals regardless of their breeds. To do so, the 
genetic evaluation model must correct for breed differences 
and non-additive effects such as heterosis and recombina-
tion loss. Research conducted to date has shown that the 
current data structure doesn't yet allow for an accurate 
across breed genetic evaluation, especially for maternal 
traits. However, as more information becomes available on 
crossbred animals, the feasibility of producing accurate 
across breed breeding values will increase. This will allow 
farmers to rank animals from different breeds on the same 
scale. 

 
Genomic selection is the new breeding technolo-

gy that uses hundreds to thousands of genetic markers asso-
ciated with genes. Building on the success of genomic se-
lection in Irish dairy cattle (Cromie et al., 2011), and its 
pending roll-out in beef, SheepIreland and Teagasc have 
established the collection and storage of DNA samples tak-
en on targeted rams across the Irish sheep population. 
Teagasc is working closely with AgResearch (New-
Zealand) to develop an optimum SNP chip that can be used 
by the wider sheep industry. 
 

International ties. Part of the germplasm sourced 
by ram producer pedigree farmers originates from Great-
Britain (Texel, Suffolk) and France (Charollais, Vendeen). 
A collaboration has been initiated by Teagasc and SheepIre-
land to identify common across country linkages. A new 
comparison flock is currently being established at the 
Teagasc Animal & Grassland Reasearch and Innovation 
Center in Athenry, Co. Galway, with an objective to deter-
mine the suitability of New Zealand genetics for Irish grass 
based production systems. As part of this study a nucleus 
sheep flock, comprising of elite Suffolk and Texel females, 
representing the top genetic merit animals in the Irish and 
New Zealand genetic evaluations across a range of maternal 
traits will be evaluated. 

 
Conclusion 

 
Breeding is a relatively new and under-utilised tool 

in the Irish sheep industry. However rapid gains can be 
made in a short period of time. SheepIreland, in collabora-
tion with the Department of Agriculture and Teagasc, have 
put in place a breeding structure which is already delivering 
genetic gains for the Irish sheep industry. The introduction 
of new traits and utilisation of genomic selection can fur-
ther enhance the potential for increased productivity in the 
national flock. 

 
Literature Cited 

 
Byrne, T.J., Amer, P.R., Fennessy, P.F., et al. (2010). Breeding 

objectives for sheep in Ireland: A bio-economic approach. 
Livestock Science. 132: 135-144. 

Cromie, A., O’Connel, K., Kearney, F., et al. (2011). Integration 
of genomic into the Irish dairy breeding program. Proc. of the 
2011 Interbull meeting, Stanvanger, Norway. 



Cromie, A., Pabiou, T., and McCarthy, J. (2012). Proc 38th ICAR 
meeting Cork, Session P1. www.ICAR.org. 

Crosson, P., and M. McGee.  (2012). Economic appraisal of per-
formance traits in Irish suckler beef production systems. In 
Proc: Suckler Cow Breeding Conference. 11th October 2012, 
Tullamore, Co. Offaly. P41-52.  

Gilmour, A.R., Cullis, B.R., Welham, S.J.et al. (2012). ASReml 
reference manual 3rd edition, NSW Agriculture Biometrical 
Bulletin 3.  

Murphy, O.J., Wall, E., Crosby, E.J., et al. (1999). ProcEuropean 
Association of Animal Production, Zurich,  229.  

Shalloo L., Dillon, P., Rath, M., et al. (2004). Description and 
validation of the Moorepark dairy system model. Journal of 
Dairy Science, 87: 1945-1959. 

 


