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INTRODUCTION 
Australian meat sheep breeders have excellent opportunities for rapid genetic improvement 
due to large flock size (average number of breeding ewes is 80 - 100, depending on breed), 
large breed populations, and access to sound genetic evaluation and improvement tools. At the 
same time, they face challenges common to all breeding organizations – how to balance 
genetic gain and inbreeding, how best to market genetically evaluated stock, how to develop 
and implement new traits, and how to cost-effectively utilize the full range of genetic resources 
available. Finally, individual flocks are not large enough (either in terms of breeding females 
or turnover) to survive as completely independent operations, but are too large genetically and 
too independent in decision-making to justify integration into a single control system. 
In tackling the challenges arising from this set of constraints and opportunities, a cooperative 
approach has been developed known as Young Sire Programs (YSP). The operation of YSP 
draws on experience from other species and existing concepts such as group or nucleus 
breeding schemes, coupled with practical responses to issues such as the costs of recording and 
of artificial breeding. This paper outlines the YSP concept and its implementation in Australian 
sheep breeds, together with analysis of results being achieved. Finally, the scope for using YSP 
as an “industry R and D laboratory” is discussed. 
 
YOUNG SIRE PROGRAMS – BACKGROUND AND PRINCIPLES 
The initial thrust for development of young sire programs came from the dispersal of an 
industry nucleus flock (the Meat Elite flock) established to utilize Computerised Tomography 
within the Poll Dorset breed. Amongst the participants in that program were a number of 
breeders keen to utilize elite young sires bred within the nucleus upon its dispersal. Drawing 
on observation of dairy progeny testing schemes, dispersed nucleus systems and the principles 
of sire referencing schemes, and addressing issues such as AI costs, a simple system was 
devised as follows : 

• Participating flocks agree to a defined minimum level of recording (generally full 
pedigree, all fixed effects recorded, and weaning weight and post-weaning weight and 
carcase traits measured on all young rams and ewes). 
• All pedigree and performance data is submitted for across-flock genetic analysis. 
• All young sires are available for selection into an elite young sire team. 
• The young sire team (animals 10-12 months old at first use) is selected by identifying 
the highest Index sons of each of as many sire-maternal grand-sire combinations as 
possible, with scope for rejection of physically unacceptable animals. 
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• Each participating flock receives and uses an AI “package” comprising 15 - 25 doses 
of each of 3 animals from the team. 
• The young sire team is allocated to participating flocks such that each sire is used in 3 
participating flocks, and no two sires are used in exactly the same set of flocks. 
• Sire choice and allocation for the remainder of each participating flock is the 
responsibility of each individual breeder (flock size of participating flocks is at least 100 
ewes, so that typically at least 50 ewes are allocated to other rams). 

The system aims to achieve good and even genetic linkage, high quality data for genetic 
evaluation, continual wide sampling of the gene pool, and rapid use of elite genetics. 
Such programs are now operating within the Poll Dorset, White Suffolk, Texel and Border 
Leicester breeds. Participation is the choice of individual breeders, with nominal administrative 
charges involved (plus normal LAMBPLAN costs). 
 
RESULTS ACHIEVED 
Substantial genetic progress is being achieved in all 4 YSP (table 1). Trends are presented as 
annual rates of change for the period 1995 - 2000, in index standard deviations. The Poll 
Dorset, Texel and Border Leicester programs are making 10 - 20 % faster progress that their 
respective total breed populations. In White Suffolks there is no difference, reflecting much 
broader sampling of sires in their sire teams, including some non-evaluated older sires. 
 
Table 1. Genetic Progress in Young Sire Programs 

 
Breed Annual Rate of Gain, 

1995-2000 (Index Std. 
Dev’ns.) 

YSP as % of 
Breed 

 Breed YSP  

YSP 
Advantage, 
2000 drop 
(Index Std. 

Dev’ns.)
Poll Dorset 0.49 0.55 19 0.55 
White Suffolk 0.41 0.41 22 0.17 
Texel 0.39 0.42 32 0.53 
All terminals 0.40   
Border Leicester 0.04 0.05 70 0.07 
UK Suffolk SRS 0.28   

 
Poll Dorsets, White Suffolks and Texels are all terminal sire breeds in Australia. The Border 
Leicester is used as a sire of F1 females. Accordingly, reproduction traits are very important in 
the breed index, making high rates of genetic gain harder to achieve. The Border Leicester 
YSP only formed in 1999, and benefits in terms of data and rate of progress are still growing. 
The key feature of YSP is the use of elite young sires. The selection differentials achieved in 
establishing the young sire teams in the Poll Dorset program are consistently 3 index standard 
deviations or higher, and in the other programs are increasing towards that. 
As the programs have developed, breeders’ confidence in use of younger animals has grown, 
reflected in the generation intervals achieved and in the age distributions of parent animals 
(table 2). The Poll Dorset YSP is used here for illustration. 
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Table 2. Trends in Parental Age Distribution in the Poll Dorset Young Sire Program (all 
ages in years) 
 

Progeny Birth 
Year 

Average 
Sire Age 

Average Dam 
Age 

Average 
Parent Age 

Pr(Sires<3) Pr(Dams<5) 

1996 3.04 3.73 3.38 0.48 0.69 
1997 3.40 3.69 3.56 0.48 0.72 
1998 2.93 3.50 3.23 0.50 0.74 
1999 2.70 3.36 3.04 0.66 0.77 
2000 2.32 3.28 2.81 0.65 0.81 

 
Clearly, the generation interval within the Poll Dorset YSP is declining, and this is due to 
heavier use of younger males and females. 
In this program, selection differentials are high and generation interval is declining. Is there 
any advantage in accuracy of selection ? Table 3 shows average sire accuracies for weight and 
carcase traits in the Poll Dorset YSP. 
 
Table 3. Average accuracies for sires in the Poll Dorset breed and in the YSP 
 

Sire Group Average Accuracy  -% 
(standard deviation in brackets) 

Average Progeny 
No. 

 Early wt Later wt Carcase 
Traits  

All breed 64.4 (17) 78.7 (15) 69.9 (22) 79.4 
YSP 76.4 (15) 83.8 (12) 76.1 (13) 113.2 

 
For both weight and carcase traits, sires used in the YSP achieve higher average accuracy, with 
smaller range. This reflects both average progeny number, which is larger for sires used in the 
YSP, and more even use of sires both within and between flocks. This feature is highlighted in 
summary statistics of the progeny group size for the breed and for sires used in the YSP (table 
4). 
 
Table 4. Distribution of progeny group size in the Poll Dorset breed and the YSP, for sire 
with progeny in 1996 - 2000 
 

Sire Progeny No. Propn. of Sires 
 All PD YSP 

< 25 35.8 % 29.6 % 
> 100 24.9 % 33.4 % 

No. > 100 688 187 
 
In the YSP, a smaller proportion of sires achieve low progeny number, and 33.4 % achieve 
more than 100 progeny. 
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YOUNG SIRE PROGRAMS AS A SITE FOR R and D 
The statistics for progeny number and numbers of sires highlight an additional feature of YSP 
– they provide excellent data structures for genetic research. 
For example, the Poll Dorset YSP has introduced 69, 72, 82, 104 and 113 new sires in each of 
the last 5 years, with those sires averaging c. 30 progeny in their first mating. This, combined 
with a lifetime average progeny number of 113, provides a rich resource for parameter 
estimation when new traits are introduced, and offers scope for use of YSP in gene discovery. 
The value of YSP data for parameter estimation is illustrated by the fact that parameter 
estimates for weight and carcase traits from Poll Dorset YSP data are almost identical to those 
from the much larger total Poll Dorset population, with similar standard errors despite being 
based on only 10 % as much data (D. Brown, pers. comm.). 
Large progeny groups backed by rich pedigrees provide power for marker development and 
validation. Table 4 shows that within the Poll Dorset YSP, 187 sires have achieved 100 or 
more within the last 5 progeny drops. Of these 187, 32 have sired 100 progeny or more within 
a single year, 11 and 9 in the last 2 years. Including the other terminal sire breed YSP data 
approximately doubles these numbers, so that some 400 sires have achieved 100 or more 
progeny across the last 5 progeny drops, and approximately 20 sires get 100 or more progeny 
each year. 
Finally, breeders participating in YSP record more traits on a higher proportion of animals than 
average users of LAMBPLAN. Accordingly, performance data from YSP is very useful for 
any form of covariance estimation. 
 
YOUNG SIRE PROGRAMS – PROSPECTS 
YSP offer Australian meat sheep breeders a flexible solution to the problems of running small-
medium breeding programs. By using a selected progeny test team to achieve “designed 
linkage” combined with simple rules concerning data collection, the participating breeders 
maintain scope for individual breeding and marketing decisions, while being actively involved 
in sampling a large number of elite new sires each year (c. 200 across the terminal sire YSPs). 
Because they achieve high selection differentials and accuracy, and are reducing generation 
intervals, the YSP are all achieving high rates of genetic gain. In addition, as noted above, they 
are an excellent site for continuing genetic research because of the excellent data structure 
coupled with wide genetic sampling and strong breeder interest and involvement. 
There are currently some 56 breeders participating in YSP in 4 breeds. They represent c. 10 % 
of the total number of breeders using LAMBPLAN, and effectively comprise a dispersed 
nucleus for their respective breeds. These breeders are now obtaining premiums for rams sales 
of 50 - 100 % of average price of objectively evaluated rams, and are leading in adoption of 
new technologies such as Juvenile In-Vitro Embryo Transfer. Future evolution of these 
programs is likely to be towards more direct involvement in continuing research and tighter 
integration of marketing efforts. This may mean using different management and ownership 
structures, which could challenge the present flexibility and semi-independence enjoyed by 
participating breeders. 
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