EXECUTIVE SUMMARY:

The ‘barebreech’ trait displayed by the animals at Calcookara Stud in South Australia has significant potential as a genetic solution to Mulesing and as a major step towards the development of ‘easy-care’ Merino sheep.

1. a scoring system for quantifying the barebreech trait was developed and delivered to the sheep industry as a selection tool (a variant of this scoring system is now included in the AWI “Visual Sheep Score” booklet).

2. bareness score is highly-heritable at lamb (h2= 0.38), hogget (h2 = 0.53) and adult (h2 =0.45) scoring ages.  Together with the high degree of variation of the trait at all ages, this means that rapid progress should be achievable in breeding a ‘Mules-free’ flock.  It is possible that the trait is controlled by a major gene or a small group of genes with large effect.

3. it is difficult to predict with any accuracy the rate of progress that would be made towards creating a flock of sheep which has a high proportion of barebreech animals.  However at Calcookara, under the normal environmental and economic constraints that exist on many studs, the rate of change in bareness scores over a 4 year period was surprisingly high confirming the high heritability estimates.  In just 4 years the proportion of animals in score 3 and below increased from 27% to 67% and score 2 and 1 sheep increased from 8% to 25% of the flock.  


4. We do not know what score is necessary to provide protection from breech strike in different environments and bloodlines.

5. Since all of the genetic correlations between bareness score and important wool traits (mean fibre diameter, staple length, staple strength, variation in fibre diameter, and greasy fleece weights) were low, incorporating bare score as part of a selection strategy will not significantly reduce fleece value particularly if some emphasis is placed on the wool traits.
6. selection at hogget age will be reasonably effective at identifying barebreech adults (the genetic correlation between hogget score and adult score is 0.56)
7. there is an effect of ewe reproductive status on bareness score (on average ‘wet’ ewes had a score of 3.68, ‘dry’ ewes 3.90 and ewes which have recently weaned a lamb 3.19.  Rams averaged 3.79.  We recommend scoring ewes when they are ‘dry’.  
8. the barebreech trait appears to be a result of a major gene or small cluster of genes which alters the patterning of fleece distribution over the animal.  The hair follicles that are formed in the breech region of genetically-predisposed animals are susceptible to an age- and environment-induced switch to a rapid-cycling, short hair type. The fact that hairs remain is important as a protection from sunburn and cancer.

The findings of these extensive, multi-year trials on the Calcookara barebreech trait provide strong support for a genetic solution to the Mulesing operation.  They confirm that a genetic solution can be attained rapidly, and with no detriment to other economically important wool traits.  Care should be taken in extrapolating these findings to other production systems (bloodlines and environments).  

INDUSTRY SUMMARY:
Mulesing of Merino sheep will be discontinued in 2010.  Two alternatives are currently being trialled (skin clips and intradermal injections).  Breeding sheep that do not require any treatment to make them ‘fly-proof’ would be an ideal solution because it would be permanent, and once established in the majority of sheep in a flock, would require no ongoing labour or chemical costs.

To be a realistic alternative, breeding for breechstrike-resistant sheep requires the following:

· it must be easy to identify the barebreech animals at a young age so they can be used for breeding and the woolly-breech animals culled 

·  the resistant trait must not be strongly associated (genetically) with poor wool, meat or other traits that are important economically

· the trait should be highly-heritable and there should be a large amount of variance in the trait in the flock to allow rapid changes to be made

Sheep that have a large area of bare, wrinkle-free skin around the breech and down the channel through to the scrotum of rams or mammary glands of ewes were identified in 2004 at Calcookara Stud at Cowell on the Eyre Peninsula of South Australia.  An extensive study of the flock was conducted over a 4-year period to determine if this trait has potential as a genetic alternative to mulesing.  The results are very exciting and indicate that a genetic replacement for mulesing is not only possible but can probably be achieved relatively rapidly in many flocks in Australia without detrimental effects on fleece characters.  

The results indicate:

1. that it is possible to breed for a productive barebreech Merino 

2. that a simple visual scoring system is an accurate means of identifying barebreech animals.  Scoring can be done at lamb marking but is more accurate at hogget age

3. barebreech is highly heritable (approx. 50% of the trait is genetic)

4. breeding for barebreech will not have negative effects on other wool traits provided some attention is paid to them.  This can be easily done by using a selection index which includes barebreech as well as wool traits, or selecting rams that are both barebreech and genetically superior wool producers.

5. the proportion of the flock which was classified as having moderate to high expression of barebreech increased from 27% to almost 70% in just 3 years.

Cautionary note

It is important to keep in mind that these results were generated from one stud only and may not be directly applicable to other bloodlines and environments.  During the course of these experiments we have been inundated with pictures and have witnessed firsthand many ‘barebreech’ animals from Superfine, Medium and Strongwool strains and across many environments.  We are also aware of barebreech animals which, unlike the Calcookara animals, have a marked reduction in fleece weight.  It may be that there is more than one barebreech trait.  Simultaneous inclusion of fleece weight alongside barebreech should ensure that highly-productive mules-free sheep are produced.

