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PrP genetic effects on 





BSAS Paper 1

Charollais performance
The use of rams with scrapie resistant PrP genotypes will have negligible effects on commercial lamb performance in the Charollais breed.

Evidence comes from a population study of 29,574 lamb performance records collected from 1997 to 2004.

Analysis was by workers at the Roslin Institute, Edinburgh and the Meat and Livestock Commission, Milton Keynes (Moore, Boulton and Bishop).

Traits studied included live weight at 8 weeks and ultrasonic scanning for muscle and fat depth at 20 weeks.

Fixed effects, fitted for all traits, were flock code, year of birth, sex, litter size reared, dam age (genotyped or not) and PrP genotype.

Non-genotyped animals had significantly lower values for all traits but PrP genotype. effect never reached significance.

Significant evidence of differences between genotyped and non-genotyped animals suggested that breeders genotype their better performing animals preferentially.

It was concluded that alterations to the PrP genotype frequencies, following the move from the ARQ susceptible to the scrapie-resistant ARR allele in the Charollais breed, will have negligible impact on lamb performance.

Researchers state that further studies will be extended to other commercial sheep breeds coupled with additional traits for links between production traits and PrP genotype.

Results were presented at the British Society of Animal Science Annual Meeting, 27-29 March, York.

Effects of PrP genotype on





      BSAS Paper 2

Blackface performance

The links with PrP genotype for a wide range of lamb performance traits in experimental flocks of Scottish Blackface sheep, all of which had been PrP genotyped, have been studied. 

Work was centred on the Scottish Agricultural College, Edinburgh (Sawalha, Brotherstone, Man, Conington, Bunger and Villanueva).

Data came from two flocks raised under typical Scottish hill conditions and management methods and involved 7138 animals.

Traits studied were live weight at birth, marking, weaning and before slaughter, ultrasonic muscle and fat depths, age at slaughter, carcass traits, conformation, killing -out % and carcass components including weight of muscle, fat and bone. Computer tomography was used to predict killing-out % and carcass components.

Several fixed factors were tested for each trait including sex, type of birth and rearing, age of dam, flock, date of birth, grazing paddock at marking and weaning, genetic line, age at measurement and carcass fat class.

Five analyses differing in PrP genotype classification were carried out for each trait.

While a few significant associations were found, PrP genotypes were not considered to be associated with the majority of the lamb traits studied.

Most importantly, it was concluded that there was no significant association between performance traits and the ARR allele, which is considered, of particular value in the current National Scrapie Plan policy.

Results were given at the British Society of Animal Science Annual Meeting 27-29 March, York.

Links between PrP gene and




BSAS Paper 3

performance in Swaledales

Potential links between the gene associated with scrapie resistance
(the PrP prion protein gene) and commercial lamb traits in a Swaledale experimental flock have been studied.

Work was by the Scottish Agricultural College, Penicuik, Edinburgh and ADAS Newcastle upon Tyne (Man, Brotherstone, Merrell, Murray and Villanueva).

The data set included animals all PrP genotyped and born between 2000 and 2004 in a flock run by ADAS at Redesdale, Northumberland.

There were about 1450 PrP genotyped lambs with weights recorded at birth, 30 day marking and 120 day weaning. '620 genotyped lambs had records for age and weight at slaughter.

Five analyses differing in the classification of PrP genotype were done for each trait.

The study showed no significant link between the PrP gene and the performance traits analysed.

Results are considered valuable in that all lambs born in the years of analysis were genotyped and the data set consisted of a relatively higher frequency of the rarer alleles AHQ and VRQ, the latter associated with the highest incidence of classical scrapie.

This contrasts with previous studies where the range of genotypes available was more limited.

The findings were delivered at the British Society of Animal Science Annual Meeting, 27-29 March, York.

Value of animal-derived





BSAS Paper 4

foods in UK human diet
The importance of animal-derived foods in supplying the healthier very long chain n-3 polyunsaturated fatty acids (PUFAs) in the UK diet, have been studied.

Work at Reading University, Berks (Given and Gibbs) assessed the current dietary sources and intake of eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA), associated with the reduced risk of coronary heart disease.

While fish oils are a rich source of these fatty acids it is recognised that consumption is low.

The study explored the current dietary sources and intakes of EPA and DHA and how intake may be improved by enriching their concentration in foods of animal origin.

Estimates of average consumption of fish, fish products, milk, meat and their products and eggs, were obtained from several government and industry sources.

While data on food consumption can be difficult to interpret, researchers recognise that current intake of n-3 PUFAs by the adult UK population is well below optimum level.

The vast majority of the population (73%) eat no oily fish, which means that animal-derived foods make a valuable, if not crucial contribution to human health.

On the basis of current levels of consumption the enrichment of animal-derived foods with very long chain n-3 PUFAs by animal nutrition, could play a major role in public health nutrition in the future.

Diet improvement by this route will depend on a sustainable supply of very long chain n-3 PUFAs for use in animal diets, coupled with the process being accepted by consumers.

Ewe and lamb response



           

 BSAS Paper 5

to feed in pregnancy
The effect of different planes of nutrition in early and mid-pregnancy on ewe and lamb performance, has been studied by workers at the Agricultural Research Institute of Northern Ireland; the Veterinary Science Division and Department of Agriculture, Belfast (Munoz, Carson, Dawson, McCoy and Gordon).

Ninety-nine crossbred ewes, heat synchronised and balanced for weight and condition score, were subjected to one of two treatments.

These were a no-supplement control and selenium supplement (Selplex®) delivering 0.5mg Se/ewe/day. Diets were based on grass nuts offered at high, medium and low plane level, plus barley as a vehicle for Se, and straw. Blood biochemistry, including glutathione peroxidase (GPx) activity was recorded fortnightly.

Mean GPx activity showed that ewes at the start of the trial had low Se status. Those supplemented in early and mid-pregnancy showed higher GPx activity throughout gestation. In addition, GPx levels of lambs born to Se treated ewes were higher than those born to control ewes.

The proportion of lamb malpresentations and lamb birth weights were not affected by Se treatment. However, lambs born from Se supplemented ewes reached higher growth rates than control lambs, in particular they averaged 18g/day more weight gain than the untreated group. This equates to an additional 2 kg of growth at weaning.

Supplementation also reduced lamb mortality at 1 week of age, a tendency that was maintained up to weaning.

It was concluded that in adult ewes with low GPx activity, selenium supplementation from day -14 to day 90 of pregnancy had no effect on reproductive performance.

However, supplementation did result in lambs with improved viability and potential for growth.

Presented at the British Society of Animal Science Annual Meeting, 27-29 March, York.

DHA ewe supplement





BSAS Paper 6

lifts lamb viability

The effect on lamb viability from supplementing ewe diets in late pregnancy with docosahexaenoic acid (DHA) has been explored by researchers at Newcastle University, Newcastle upon Tyne (Pickard, Beard, Gentle, Scott-Baird and Edwards).

Source of the omega-3 fatty acid DHA was algal biomass.

The trial involved 48 twin-bearing English mule ewes, matched for condition at nine weeks before predicted lambing date.

Diets included a control based on silage and a commercial ewe concentrate, or a similar diet containing algal biomass (18.9% DHA) to provide 12g DHA/ewe/day.

Four treatment groups included ewes fed solely on the control diet for nine weeks before lambing; ewes fed the control diet for the first three weeks of the trial, followed by three weeks on the DHA supplemented diet before returning to the control diet; ewes fed the control diet for three weeks followed by the supplemented diet to lambing; then those offered the supplemented diet for the full nine weeks up to lambing.

Ewes fed algal biomass for three to six and nine weeks in late pregnancy produced lambs that suckled sooner after birth than those in the control group.

Results in conjunction with previous studies suggest there may be a three week time window when foetal development is most amenable to improvement from offering DHA in pregnancy.

Results were presented to the British Society of Animal Science Annual Meeting, 27-29 March, York.

Selenium supplement





BSAS Paper 7

lifts lamb performance

The effect of a selenium supplement offered from 14 days pre-mating to 90 days post-mating on ewe and offspring performance has been studied. 

Researchers were based at the Agricultural Research Institute of Northern Ireland; Veterinary Science Division and Department of Agriculture, Belfast (Munoz, Carson, McCoy, Dawson and Gordon).

Ninety-nine crossbred ewes, heat synchronised and balanced for weight and condition score, were subjected to one of three treatments.

These were a no-supplement control and selenium supplement (Selplex) delivering 0.5mg Se/ewe/day. Diets were based on grass nuts offered at high, medium and low plane level, plus barley as a vehicle for Se, and straw. Blood biochemistry, including glutathione peroxidase (GPx) activity was recorded fortnightly.

Mean GPx activity showed that ewes at the start of the trial had low Se status. Those supplemented in early and mid-pregnancy showed higher GPx activity at day 40, 90 and 140 post-mating.

There was also a reaction between Se supplementation and mid-pregnancy nutrition at day 90 of gestation. This showed that Se treated ewes on a high plane of nutrition reached higher GPx levels than those on the medium plane diets. These differences were not observed in control diet ewes.

The proportion of  lamb malpresentations and lamb birth weights were not affected by Se treatment.

It was concluded that in adult ewes with low GPx activity, selenium supplementation from day -14 to day 90 of pregnancy had no effect on reproductive performance.

However, supplementation did result in lambs with improved viability and potential for growth.

Presented at the British Society of Animal Science Annual Meeting, 27-29 March, York.

Ewe milk and lamb response




BSAS Paper 8

to PUFA during pregnancy

The potential carry-over effects of feeding PUFA-rich marine algae in pregnancy on ewe milk yield and composition and resulting lamb growth rates, has been explored.

Work was undertaken at Harper Adams University College, Salop (Capper, Wilkinson, Mackenzie and Sinclair).

The trial involved 48 twin-bearing and 12 triplet bearing Suffolk x Mule ewes allocated to one of six diets at 103 days of pregnancy. Ewes were penned individually and housed from day 103 of pregnancy to 28 days into lactation.

Three diets were offered and those in pregnancy contained marine algae (A); whole linseed (L) or Megalac (M) as the main fat source. At 12 hours after lambing 10 ewes previously offered algae and 10 on linseed were changed to a Megalac diet. Concentrate allowance was adjusted for ewes suckling twins or triplets.

Milk yield was significantly higher in ewes on the AL or the AM feed strategy, compared with stock on LL, LM or MM diet combinations. Milk fat was lowest on the AA and highest on the MM strategy.

The combination of differences in milk yield and composition, induced by diet, resulted in ewes supplemented by strategies AL or AM having higher significantly higher milk fat yields than those on the AA or LL strategies.

Milk proteins were similar between treatments. Lamb growth rate was unaffected by diet strategies.

The decrease in milk fat yield due to algal supplement in lactation was offset by change in diet. However, feeding alga in pregnancy had carry-over effects on milk protein and lactose yields at 28 days after diet change.

It was concluded that milk composition in lactation may be affected by offering PUFA in pregnancy, though the biological explanation is not known.

The paper was given to the British Society of Animal Science, 27-29 March, York.

Iodine influence on lamb





BSAS Paper 10

immunoglobulin uptake

A study to determine the maximum dose of iodine in the diet for ewes in late pregnancy, to avoid the depression of immunoglobulin (IgG) uptake from colostrum by newborn lambs has been conducted.

Work was undertaken at the University of Wales, Aberystwyth (Rose, Wolf and Haresign).

The trial involved 48 twin-bearing Mule ewes put to Texel rams. Ewes were allocated to one of four groups and offered a concentrate meal containing 5.5, 9.9, 14.7 or 20.8mg of iodine/kg dry matter. The iodine source was calcium iodate. The four groups had free access to grass, hay, molasses and water. Concentrate offered was 0.22kg DM per ewe six weeks before lambing increasing weekly to 0.87kg DM/day for the last three weeks to lambing.

Ewes were penned at lambing and lambs, prevented from suckling and were offered artificial colostrum by bottle at six-hour intervals for the first 18 hours of life. The colostrum contained 39 g of antibody/kg DM. Lamb jugular blood samples were taken 30 minutes and 24 hours after birth.

Iodine at 14.7mg/kg in the ewe concentrate significantly impaired the immune status of lambs in comparison with 9.9mg/kg in the concentrate, following the consumption by lambs of a standard amount of colostrum. This effect was linked with elevated levels of plasma thyroxine.

Researchers state that the mechanism by which iodine in the diet of pregnant ewes impairs the absorption of immunoglobulins by lambs is still unknown, though thyroid hormones may be implicated.

Pregnant ewe concentrates typically include iodine around the 10mg/kg DM level. To avoid any negative effect on lamb IgG levels, there may now be justification for reviewing iodine inclusion rates in pregnant ewe feeds, particularly in coastal areas with high rates of iodine deposition from the sea.

Presented at the British Society of Animal Science Annual Meeting, 27-29 March, York.

QTL value for muscle





BSAS Paper 11

depth in sheep flocks

The practical value of quantitative trait loci (QTL) and the use of genetic markers for muscle depth in commercial sheep breeding programmes, has been explored by geneticists at the Roslin Research Institute, Edinburgh (Matika, Woolliams, Pong-Wong and Bishop).

Commercial Texel, Charollais and Suffolk sheep with performance and pedigree records were studied.

DNA was collected from 8 Texel, 6 Charollais and 5 Suffolk families. Available traits included 8 and 20 week weights and ultrasonic muscle and fat depths. Muscle depth and muscularity were studied.

The study confirmed previously detected QTL for muscle depth and muscularity. Moreover, significant results in independent families suggest that the QTL may be widespread and not specific to individual families.

Researchers claim the provision of estimated QTL estimated breeding values will enable the use of QTLs in selection programmes, irrespective of the lack of knowledge of underling genes.

Details were presented at the British Society of Animal Science Annual Meeting, 27-29 March, York.

QTL pointers to






BSAS Paper 12

lamb meat quality

A study to locate quantitative trait loci (QTL) affecting the fatty acid composition in Scottish Blackface lamb meat, has been undertaken.

Participants were the Roslin Research Institute, Edinburgh and the Division of Farm Animal Science, Bristol University (Karamichou, Richardson, Nute, Gibson and Bishop).

Research was undertaken from 2001 to 2003  with 300 eight months old Scottish Blackface lambs from nine half-sib families. Lipids were extracted from 10g duplicate samples of lean muscle, separated into neutral and phospholipid, saponified, methylated and individual fatty acids

DNA from each animal was extracted from blood samples and genotypes for 150 markers distributed over eight chromosomes were determined.

Highly significant QTL were observed for fatty acids in five chromosomal regions, three for saturated, three for monounsaturated and ten for polyunsaturated fatty acids.

It was concluded that the study was successful in detecting QTL related to fatty acid composition on seven chromosomes – the first such QTL in sheep.

Researchers reason this may lead to new opportunities to genetically alter and improve the fatty acid profile in sheep meat for health conscious consumers.

The findings were presented at The British Society of Animal Science Annual Meeting, 27-29 March, York.

Spectroscope spots fat





BSAS Paper 24

from different sources

Raman spectroscopy was used to discriminate between fatty tissues from different species.

The value of this technique is that no sample preparation is required and it can be applied to any physical state including gases, lipids, gels, amorphous solids and crystals.

Subcutaneous fat tissue dissected from beef, lamb and pork loin and chicken breast muscle was subjected to spectral analysis.

The trial showed the ability of Raman Spectroscopy to distinguish between chicken, pork, beef and lamb fatty tissue in a rapid and non-destructive manner.

There was clear separation between chicken and pork and the ruminant species, but some overlap between lamb and beef on the first discrimination. Further separation between the two ruminant species was achieved on the second discrimination.

Trial work was by Queens University, Belfast; Danish Meat Research Institute and Department of Agriculture, Belfast (Beattie, Bell Borgaard, Fearon, Beattie and Moss).

Findings were reported to the British Society of Animal Science, 27-29 March, York.


Reference sires lift hill





BSAS Paper 37

lamb weaning weights

The effectiveness of reference sires (RS) produced by sire referencing schemes (SRS), tailored to traits in hill breeds, on genetic gain, inbreeding and weaning weight, have been appraised in conjunction with the use of artificial insemination or natural service.

Researchers from Virginia Tech, Blacksburg, Virginia, USA and the Scottish Agricultural College, Edinburgh, (Lewis, Conington and Simm) undertook the investigation.

Weaning weights in 17 flocks, that varied in size from 100 to 700 ewes, were simulated.

Two scenaros were reviewed. The first was, after four years of random mating the flocks joined a SRS followed by selection over 15 years using across-flock best linear unbiased prediction (BLUP) of breeding values for weaning weight with a heritability of 29%. Flocks connected by using 1, 2 or 3 rams drawn from a team of 2, 4 or 6 RS respectively. The second - a natural service (NS) scenario - in which each flock drew 2 rams from a larger team of 34 RS was also considered.

Rams in the top 15% on BLUP breeding value were chosen as the RS with the entire team replaced each year Each RS was mated to 16 ewes. Surplus ewes were mated to homebred or unrelated purchased rams.

In another scenario no RS were used (within flock selection). Inbreeding was higher with within-flock selection than with SRS, with lower inbreeding rates with natural service and when more RS were used. Even so, the inbreeding coefficient remained low at less than 2.5% after 15 years.

It was concluded that sire referencing offers clear advantages, with 2 RS mated by AI to 16 ewes achieving topmost gains in weaning weight of 6.98kg over 15 years, when that was the single goal. This strategy is used currently in hill breed SRS.

The use of natural service resulted in only small losses in gain. When AI is considered unfeasible, the exchange of rams could be an option for hill schemes.It is calculated that the use of 2 RS established sound genetic links within two to three generations. 

The analysis was presented at the British Society of Animal Science Annual Meeting, 27-29 March, York.

Texel and Dorset cross





BSAS Paper 38

lambs thrive at hill level

The performance of crossbred lambs from Welsh Mountain ewes, in terms of growth rate and age to slaughter weight, has been studied.

Work was by ADAS Pwllpeiran, Cwmstwyth and the Institute of Rural Sciences, University of Wales, Aberystwyth (McLean, Davies, Evans and Wolf).

Over a three year period 1800 Welsh Mountain ewes were mated to either Cheviot, Poll Dorset, Lleyn or Texel sires by laparoscopic AI.

Single lambs were reared on the hill and twins on improved upland pasture. All lambs were weighed at birth, 5, 10 and 16 week weaning. Male lambs were finished on-farm and slaughtered at a target fat class of 3L. Before slaughter ultrasonic muscle and fat depths were measured, followed by carcass weight and conformation score.

Small differences were observed between sire breeds in average birth weight but by 5 weeks old lambs sired by Texel and Poll Dorset sires were significantly heavier than both Cheviot and Lleyn cross lambs. This weight advantage was even greater by 16 weeks.

Texel cross lambs reached slaughter 12 days earlier than Poll Dorset crosses and were 23 to 25 days younger at slaughter than Cheviot and Lleyn cross lambs.

It was concluded that when compared with the more conventional Cheviot x Welsh Mountain for use on hill pastures, crossbred progeny from Texel and Poll Dorset rams showed higher growth rates and reached slaughter earlier, demonstrating the potential of these crossbreeds for use at hill level.

Lleyn and Cheviot cross lambs had similar performance throughout.

Further work is now underway to evaluate the performance of crossbred ewes from these breeds.

Results were presented at the British Society of Animal Science Annual Meeting 27-29 March, York. 

No ewe maternal penalty with




BSAS Paper 39 improved carcass performance

Concern that the selection of hill sheep by breeding index, to improve both carcass and maternal traits, might aggravate the incidence of lambing difficulties, has been investigated.

The study was by the Scottish Agricultural College, Edinburgh and the Roslin Institute, Edinburgh (Lambe, Saurat, Conington, Bishop and Simm).

Lamb records were collected over 4 years between 2001 to 2004 from two Scottish Blackface flocks on hill farms of differing severity.

About one third of each flock was born into each of 3 genetic lines: a selection line S selected to improve carcass and maternal traits, a control line C on average index  values, and an industry line I selected by normal visual appraisal.

All three lines were run as one flock within each farm and ewes were brought off the hill to lamb in paddocks. Ewes were only assisted at lambing by the shepherd if necessary and all assisted lambings were recorded.

A total of 235 lambings were assisted, 57% of which were on the farm with the least harsh climate.

Ewes from the S line did not differ significantly from either the C or I lines in their probability of lambing difficulty. Ewes producing twins needed less assistance than those with singles, but after adjustment for lamb birth weight this pattern was reversed.

Results suggest that there has been no significant change in the incidence of ewes requiring assistance at lambing as a result of selecting Scottish Blackface ewes for improved carcass and maternal performance (line S), compared with control line C or a line selected by normal commercial visual methods.

Higher incidence in the I  compared with C line may be due to visual selection for a particular body shape which also increases lambing difficulties.


Researchers consider further studies on genetic links between lambing difficulties and other traits would be useful to help make future breeding decision to improve productivity, whilst maintaining high standards of animal welfare in hill flocks.

The paper was given at the British Society of Animal Science Annual Meeting, 27-29 March, York.

Heat stress studied






BSAS Paper 58

in Merino wethers

The physiological responses of Merino sheep to high heat and humidity, similar to that experienced during long-haul live export voyages to the Middle East, have been investigated.

Trial work involved Murdoch University, Perth, Western Australia; Meat and Livestock Australia, New South Wales and  the University of Western Australia (Stockman, Barners, Pethick and Maloney).

Two climate controlled rooms each housing 6 Merino wethers were used in the trial.

Sheep were held in the room for a period of 17 days during which time they were subjected to sustained high heat insults.

While in the rooms they were fed standard shipper pellets. Water was available ad libitum and physiological measurements were taken.

The study showed that sheep are able to recover quickly from the heat stress associated with shipping, once ambient temperature is again within the animals’ thermoneutral zone.

This ability of sheep to return physiological values back to normal quickly following heat insult, could be explained by the sheep continuing to eat throughout this study.

However, researchers caution that other stressors involved in live shipping may have a deleterious effect on the ability of the sheep to cope physiologically.

Further studies will look at other stressors on sheep during live shipping.

Condensed tannins have





BSAS Paper 60

little value in lamb diets

The effects of increased levels of tannin in feed for lambs on grass-based systems, as assessed by faecal egg counts, have been studied.

Participants were the Agricultural Research Institute of Northern Ireland; Department of Agriculture and Veterinary Sciences Division, Belfast (Dawson, Edgar and McCoy).

In April 2004, ewes and 4-6 week old lambs were given a benzimidazole anthelmintic. Lambs were allocated to one of  four creep treatments with 47 lambs per treatment. These were no concentrates (NC); concentrate and no tannins (CTO); concentrate and 80g tannin/kg fresh (CT1) and concentrate and 100g tannin/kg fresh (CT2). The concentrate had 12% crude protein and was offered ad libitum.

After weaning lambs remained in their treatment groups, were weighed fortnightly and live weight gains determined.

Individual faecal samples were collected before dosing and faecal egg counts determined. Counts taken weekly were then used to determine whether subsequent doses were needed.

Lamb sex, birth weight, birth type, lamb breed and age were used in performance data. Total concentrate consumption was 108kg (CTO); 89kg (CTI) and 65kg (CT2) in the trial.

Lower intake from CT2 treatment was attributed to lack of palatability at the highest tannin inclusion level. Relative to no concentrate, supplementation increased lamb performance from birth to weaning and weaning to slaughter.

Lambs offered 100g tannin/kg fresh had lower live weights at the end of study relative to lambs offered no tannin or 80g tannin/kg fresh. Increased tannin level had no significant effect on faecal egg counts.

It was concluded that, on the basis of this work, tannins have a limited role to play in worm control under commercial conditions. 

Results were presented to the British Society of Animal Science Annual Meeting, 27-29 March, York.

Sainfoin hay cuts






BSAS Paper 61

faecal egg count

The effect of sainfoin hay on parasite infection and productivity of lambs infected with Trichostrongylus colubriformis, has been monitored.

Participants were the Animal Nutrition and Health Department, Scottish Agricultural College, Edinburgh and the Institute of Animal Production, Central University, Maracay, Venezuela (Rios, Athanasiadou and Kyriazakis).

48 male and female weaned Greyface cross lambs were allocated to six treatments.

Lambs received ad libitum either sainfoin hay of 14% crude protein or grass hays (9.3% CP) as follows: group G and S were fed grass and sainfoin hay respectively for 8 weeks. A third group GS was fed grass hay for 2 weeks and sainfoin hay thereafter.

Half the sheep within each group were parasitised by trickle infection with T colubriformis. Faecal egg counts were performed weekly and feed intake measured daily.

Sheep eating grass hay had significantly higher faecal egg counts than those offered sainfoin hay. Intakes were significantly affected by forage treatment with means of 820, 1211 and 1018g dry matter/day for G, S and GS groups.

Sainfoin intake had an effect on faecal egg counts and results confirm the potential of sainfoin as an antiparasitic forage. Intake was always higher than with grass hay but the advantages were not manifested in the performance of the parasitized animals offered sainfoin.

The adaptation period had no clear effect on faecal egg count also did not improve performance on sainfoin hay.

It is recommended that future studies should focus on how sainfoin could be offered to parasitized sheep to achieve improved performance, in addition to parasite control.

Results were delivered at the British Society of Animal Science Annual meeting, 27-29 March, York.          

“Cocktail” reduces risk of





BSAS Paper 63

copper poisoning in Texels

The ability of a “cocktail” containing molybdenum, sulphur and zinc to restrict hepatic copper retention (HCR) by Texel rams, has been investigated by workers at the Moredun Foundation, Penicuik, Scotland (Suttle and Blake).

Texel rams had been given a pelleted commercial concentrate that raised Cu in the total ration to the EC maximum permitted level of 17mg/kg dry matter.

Two groups of five 1-2 year old Texel rams weighing 40-60kg were penned individually and offered1.4kg/day of pelleted concentrates and 0.3kg/day of chopped hay. After an adjustment period of 27 days, the trial lasted 96 days.

Individuals were ranked according to initial liver copper Cu concentration determined by biopsy. They were then allocated to concentrate with (A), or without (O) added Mo (2 , as molybdate), S (300, as ‘flowers of S’) and Zn (300mg/kg as sulphate).

Concentrates O and A contained respectively (mg/kg DM): Cu, 25.6 and 22.5; Fe, 395 and 405; ZN, 181 and 452; Mo, 0.3 and 2.3; S, 2000 and 5000.

Plasma was obtained at weekly intervals for analysis of Cu concentration as an indicator of liver damage.

The cocktail of Zn and Mo and S did not prevent liver Cu accretion but it did reduce the rate of increase by about one third, to give a significantly lower final liver Cu concentration.

It was concluded that a cocktail of the three antagonists Mo, S and Zn reduced but did not eliminate the risk of sub-clinical copper poisoning in Texel rams given a commercial concentrate. 

Texels are recognised as one of the breeds particularly prone to chronic copper poisoning.

Work was reported at the British Society of Animal Science annual meeting, 27-29 March, York.

Effect of CLA level on ewe




BSAS Paper 67

milk fat and cheese yield

Dairy ewe diets were supplemented with a rumen protected source of conjugated linoleic acid CLA) and the effects on milk fat synthesis, energy metabolism and cheese yield examined.

Participants were Harper Adams University College and the Department of Animal Science, Cornell University, Ithaca, USA (Sinclair, Lock, Early, Hargreaves and Bauman.

16 ewes were penned individually and milked twice a day. Four diet treatments were a complete feed including 65% concentrate and 35% hay, offered at one of two restricted levels. High was about 28MJ ME/day, or low 21MJ ME/day and supplemented with either Megalac or liquid encapsulated CLA.

The CLA supplementation reduced milk fat content and yield similar to that recorded previously in dairy cows and sheep but there was no effect on cheese curd yield.

Ewes responded to the greater level of energy intake by increasing weight gain rather than milk yield, but were in positive energy balance on all treatments.

Findings were given at the British Society of Animal Science Annual Meeting, 27-29 March, York.

Sire genotype effects
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on lamb performance

The relative performance of four sire breeds across a range of sheep systems in Western Patagonia is being assessed.

Participants include Instituto de Investigaciones, Coyhaique, Chile; the Agricultural Research Institute of Northern Ireland; Department of Agriculture and Queens University, Belfast (Elizalde, Carson, Gallardo and Moore).

Nine farms across Western Patagonia were involved. During May 2004 on each of the farms 100-200 purebred Corriedale ewes were allocated to 4 sire breeding treatments.

A total of 10 Corriedale, 10 Dorset, 9 Suffolk and 7 Texel sires were used, each from different blood lines. Of these 5 Corriedale, 5 Dorset, 5 Suffolk and 1 Texel were selected for use in the trial on the basis of their breeding values, to represent the top 10% of recorded animals from flocks in Chile and New Zealand.

Ewes were bred to synchronised oestrus by AI and lambs from each of the crosses were weighed at birth, at 5-10 weeks and at weaning.

At weaning a representative sample of male lambs was slaughtered and carcass details recorded.

Compared with pure breeding, crossing Corriedale ewes with Dorset and Suffolk sires increased lamb weights at weaning by 10-11% and carcass weight by 15-19%. Carcass traits were also improving by crossbreeding.

Breeding progress was reported to the British Society of Animal Science Annual Meeting, 27-29 March, York.

Nutritional links with
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lameness in sheep

Claims that a rumen-protected dietary lipid supplement (Megalac) might be a useful tool in protecting the integrity of sheep claw, have been studied.

Work was by the School of Biosciences, University of Nottingham, Sutton Bonington Campus, Loughborough (Mallinson, Collins, Daniel, Wynn, Salter, Buttery and Reilly).

10 female Mule x Charollais lambs were fed a basal diet including 550g/kg barley, 350 oats, 50 molassed feed meal, 25 extracted soyabean meal and 25 minerals and vitamins. The treatment variation was the inclusion of Megalac at 86.6g/kg of diet.

Diets were fed for 10 weeks and at slaughter the lateral digit of the right forefoot of each animal was removed. Wall and heel horn were sampled and total lipid extracted.

There was no significant difference in total lipid content, moisture content or bound water content of the wall horn between the control and treated animals.

Heel horn of the treated group had significantly higher lipid moisture content and basal water content when compared with controls.

Authors concluded that dietary supplementation with Megalac had no effect on the composition of sheep claw wall horn, but that heel horn was much more responsive to diet supplementation.

The increase in lipid content was linked with an increase in gross moisture within the horn, reflected by increasing the water-bound water within the claw.

Removal of bound water from the claw is less affected by the environment. This implies that lipid supplementation may result in permanent changes to the horn. It could be suggested that this change in lipid and moisture content could increase the flexibility of claw horn, which may allow for increased absorption of loads imposed by locomotion.

The findings were reported to the British Society of Animal Science Annual Meeting, 27-29 March, York.

Progress with scrapie control
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hits “Atypical” complications

Latest thoughts on the transmission of scrapie and the best methods of control were reviewed by M Baylis, University of Liverpool, Newton, Cheshire, in an address to the British Society of Animal Science Annual Meeting, York.

He explained that many approaches to control have been tried in the past but with little success. Genetic control programmes are now underway in many countries including all member states of the EU. These are based on large-scale genetic testing, followed by culling of the most genetically susceptible sheep that encode VRQ.

For example, British sheep of the ARQ/ VRQ genotype are 300 times more likely to be reported with scrapie than sheep of the AHQ/VRQ genotype. The ARR/ARR genotype is the most resistant to classical scrapie.

Despite this, the molecular mechanism that links the PrP prion protein genotype to resistance/susceptibility is still not understood.

Prof Baylis cautioned that the logic underpinning these programmes is now being challenged by the discovery of “atypical” scrapie. This seems to be caused by one, or more, newly discovered strains.

The key differences from classical scrapie are an older age at death, different distribution of PrP in the brain and a low incidence within flocks. The genotype also tends to differ.

Most atypical scrapie has been identified through a recent, large scale and Europe- wide initiative of active surveillance, based mostly on the testing of either fallen stock or animals at abattoirs. Typical cases tend to encode ARR, AHQ or ARQ, while VRQ is exceptionally rare.

Importantly, a significant proportion is of the ARR/ARR genotype, resistant to classical scrapie and the genotype most favoured by current breeding programmes.

The rise of atypical scrapie raises fundamental questions about the origin of the different PrP alleles. It begs the question, has each allele evolved to confer resistance to different scrapie strains that occurred in the past?

If so, a new approach to (long term) control may be preferable: breeding out susceptibility in individual affected flocks, while preserving genetic diversity in the national flock.

Role of meat lipids
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in human health

The human health risks associated with saturated fats were spelled out by Dr A M Minihane, Hugh Sinclair Human Nutrition Group, University of Reading, Berks, in a paper given the British Society of Animal Science Annual Meeting, York.

Every one % reduction in saturated fatty acid (SFA) in the human diet equates with an approximate three % decrease in risk from cardiovascular disease.

Positive links between total fat and n-3 polyunsaturated fatty acids (PUFA) intake and cancer development at certain sites in the body, in particular the breast, have also been reported.

Currently in the UK adult diet, meat and meat products contribute 23%, 22% and 21% of total fat, SFA and trans fatty acids (TFA) with equivalent figures for children being 20%, 18% and 15% respectively.

This means that reducing the SFA content of animal products, including milk and milk products, is an obvious target to help reduce population SFA and TFA intake and risk of cardiovascular disease.
A major challenge was to reduce saturated fatty acids and increase the polyunsaturated fatty acids (PUFA) ratio in meats and animal products.

Techniques included modifying animal diets by increasing the unsaturated fatty acid content, also the use of protected lipids which can escape the biohydrogenation into saturated fats which takes place in ruminant animals including cattle and sheep.

While meats have traditionally been considered a source of ‘negative’ fats, emerging research is now showing the way to produce meats with an enhanced fatty acid profile.
Meat is essential in a





BSAS Paper 203

mixed human diet

Meat is frequently given a ‘negative’ health image due to its ‘high’ fat content and red meat is seen as a cancer promoting food.

This has lead to recommendations that a low meat intake, particularly of red meat, helps to avoid cancer and obesity.

But such advice overlooks the fact that meat is an important source of micronutrients such as iron and selenium, and the vitamins A. B12 and folic acid. These nutrients are not present in plant derived food, or have poor availability.

A pro-meat message came from Prof H K Biesalski, Hohenhein University, Stuttgart, Germany, in a talk to the British Society of Animal Science Annual Meeting, York.

In addition, meat as a protein-rich and carbohydrate ‘low’ product, contributed to a low glycaemic index. This was assumed to be beneficial with respect to overweight, the development of diabetes and cancer.

“Taken altogether, meat is an important nutrient for human health and development. 

“As an essential part of a mixed diet, meat ensures an adequate delivery of essential micronutrients and amino acids and contributes to the regulation of energy metabolism,” said Prof Biesalski.

Processing techniques
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lift muscle quality

Tenderness, the most important and variable aspect of meat quality, is influenced more during processing than by animal breed and diet. The result is that major retailers now specify post-slaughter conditions at the processing stage.

Techniques to improve muscle quality during processing were listed by P Sheard, University of Bristol, Division of Farm Animal Science, Langford, in a talk to the British Society of Animal Science Annual Meeting at York University.

Factors employed to improve tenderness included slow or delayed chilling, carcass electrical stimulation, hip suspension and meat ageing.

Chilling, the first stage of processing, was critical for if chilling was too fast it could lead to ‘cold shortening’ and toughness. Lamb was particularly prone to cold shortening because small carcasses cooled rapidly and did not enter rigor quickly.

Cold shortening could be prevented by cooling more slowly, by using electrical stimulation of the carcass and by pelvic suspension. A major advantage of electrical stimulation immediately after slaughter was that it tenderised meat without the need for extended post-mortem ageing.

Hip suspension by the pelvis, instead of the traditional Achilles tendon method, stretched certain muscles as they entered rigor, resulting in tenderisation of valuable loin muscles and others outside the hip. A disadvantage of hip suspension is the extra labour input to then re-hang carcasses in the chiller.

Extending the period when meat is held at 1deg C post-slaughter, termed ageing or conditioning, was one of the most important ways to increase tenderness. The rate of tenderisation differed widely between species.

This had led to different recommended ageing times for pork (4-10 days), lamb (7-14 days) and beef (10-21 days).

There is current debate whether meat should be aged in carcass form (dry ageing) or in vacuum pack (wet ageing).
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