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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.

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.


Effects of weaning age on




                   BSAS Paper 25

gilt and progeny performance

The effect of weaning at 4, 6 and 8 weeks in both outdoor and indoor suckling environments, on the biological and economic efficiency of production systems, in which diets contain no antibiotic growth promoter and reduced levels of copper and zinc, have been studied.

Work is part of an ongoing AGEWEAN co-ordinated research programme. Participants are Newcastle University School of Agriculture; ADAS Terrington, Norfolk; SAC Aberdeen; SAC Edinburgh; Harper Adams College, Salop; SAC Vet Services, Aberdeen; Meat and Livestock Commission, Milton Keynes and BIOSS, Edinburgh (Edge, Breuer, Hillman, Morgan, Stewart, Strachan, Taylor, Theobald and Edwards).

Results on six separate trial sites represented a range of geographic locations and production systems. Two sites provided outdoor suckling conditions and the other four an indoor environment.

All progeny are monitored to weaning, 50% to 30kg live weight and 25% through to slaughter.

There were no significant effects of weaning age on loss of P2 back fat or body weight of first parity sows through lactation. Nor were there any significant differences in number of piglets born alive, dead, average birth weight or total litter birth weights.

While there were differences in daily live weight gain during the immediate post-weaning period, there were no beneficial effects due to increased weaning age of the lifetime daily live weight gain of progeny.

At this stage there seems little to suggest that that weaning pigs at older ages will help reduce the potentially detrimental effects of an antibiotic growth promoter ban.

Researchers caution that results to date only cover the gilt parity and work will continue to assess lifetime performance and sow longevity, as well as progeny performance.

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

Micronised whole rapeseed





BSAS Paper 26

suits weaned piglets

Response expressed as the performance and health indicators of piglets, weaned at different ages, to diets including different levels of rapeseed, have been explored.

Participants were the University of Newcastle upon Tyne; Scottish Agricultural College, Aberdeen and Primary Diets, Ripon, Yorks (Wattanakul, Hillman, Guy, Toplis and Edwards).

Work investigated the response to four inclusion levels of micronised whole rapeseed (0, 50, 100 or 200g/kg) during the four weeks after weaning. Piglets were weaned by half-litter at four or six weeks of age. After weaning pigs were housed in flat-decks and offered the experimental diets ad libitum. Live weight and feed consumption were recorded weekly.

Piglets weaned at six week old had, as expected, higher feed intake and growth rate in the four weeks after weaning, but there were no significant interactions between weaning age and dietary rapeseed inclusion.

Including rapeseed meal in the diet reduced feed intake and consequently live weight gain but had no significant effect on feed conversion efficiency.

Pig health, dung consistency and pen cleanliness were not affected by rapeseed level in diets.

It was concluded that micronised whole rapeseed has the potential to be a cost-effective protein source in diets for weaned piglets. Inclusion levels greater than previously accepted can be used without affecting health, feed conversion efficiency or feed cost per kg gain adversely.

However, rapeseed inclusion does reduce feed intake and hence live weight gain, even after later weaning.

Researchers state that strategies to overcome this adverse effect need to be developed.


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

Factors affecting





                  BSAS Paper 27

weaner performance

The effects of experimental challenge, weaning age and protein level in the diet after weaning, on the health and performance of piglets, has been explored in the absence of antibiotic growth promoters.

Joint work involved the Scottish Agricultural College, Edinburgh and Aristotle University, Thessaloniki, Greece (Wellock, Fortomaris, Houdijk and Kyriaszakis).

Trial work involved weaning at four or six weeks; diet protein content of 23 or 13% crude protein/kg and an experimental health challenge.

Pigs had ad libitum access to high or low protein diets formulated to a 16 MJ DE/kg and balanced for amino acid composition.

On day three after weaning piglets were challenged with enterotoxigenic E coli (ETEC) and individual feed intakes, weight gain and dung consistency assessed.

The experimental ETEC challenge had a greater impact on performance and persisted longer in the four week weaned piglets, than those weaned at six weeks.

Workers conclude that in the absence of antibiotic growth promoters, reducing the level of crude protein in the diet may help to prevent and minimise the effect of post-weaning colibacillosis, especially in early-weaned piglets.

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

Sodium butyrate improves piglet




    BSAS Paper 28

small intestine structure

A trial  comparing varying levels of diet supplemented with sodium butyrate (NaB), both with and without zinc oxide (ZnO), was undertaken. The aim was to determine whether NaB can improve piglet performance alone, or in combination with ZnO.

Work was by the University of Leeds (Miller, Slade, Reynolds and Carroll).

384 crossbred piglets (JSR Healthbred) were weaned at an average of 27.8 days into flat-deck pens in groups of 8.

Each group was offered a diet including either 0 or 3.1g per kg ZnO and supplemented with 0, 1.5, 3.0 or 6.0g NaB per kg of diet. Daily feed intake, piglet live weight, average daily gain and feed conversion ratio were calculated.

On days 6 and 13 of the trial, 72 pigs (9 per treatment) were killed to measure villus height and crypt death at 25, 50 or 75% of small intestine length.

Pigs grew slowly on trial giving supplements every chance to show their merit.

As anticipated, pigs responded well to ZnO. It was interesting that pigs also continued to respond to NaB up to high levels with ZnO, but only showed a good response at the lowest level without ZnO.

NaB did promote improved feed conversion at all levels of supplementation, regardless of whether ZnO was present in the diet.

Researchers suggested this improvement resulted from enhanced villus structure in the proximate part of the small intestine.

This trial used the unprotected sodium salt form of NaB which dissociates rapidly in the small intestine. It implies that a protect form would dissociate more slowly and maintain its effects further down the intestinal tract.

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

Piglets prefer soft






       BSAS Paper 29

endosperm wheat

The effect of endosperm texture in closely related wheats, on the nutritional value for newly weaned piglets, has been investigated.

Work was undertaken at the University of Nottingham (White, Doucet, Hill and Wiseman).

Twenty trial piglets, weaned at 28 days old, were housed individually and fed ad libitum on one of two diets.

The feeds differed only in wheat of different endosperm texture, hard and soft, determined as 47.4 and 36.3 by the SKCS single kernel characterisation. Wheats shared a common genetic background and did not contain the IBIR trait.

Diets contained 58% wheat ground through a 1.5mm screen and had similar energy and protein content and contained no antibiotic growth promoter.

Serial slaughter was over 14 days on days 0, 2, 4, 6, 10 and 14 post-weaning. At slaughter, digestive samples along the length of the small intestine were analysed for pH, viscosity, starch and nitrogen.

Under the conditions of the trial, wheat of soft endosperm seemed to be of superior nutritional value.

The less viscous digesta from piglets on the soft wheat diet and the improved hydration of soft wheat components, can also enhance digestibility.

A reduction in starch digestibility immediately after weaning, irrespective of diet and particularly pronounced in the distal duodenum can create problems.

Researchers consider it may explain the post-weaning growth check and deterioration in health commonly associated with piglets at this stage.

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

Non-starch polysaccharide





       BSAS Paper 30

effects in weaner pig diets

The value of non-starch polysaccharides (NSP), as an alternative remedy to antibiotics in the treatment of post-weaning scours, has been studied.

Work was undertaken by the Scottish Agricultural College, Edinburgh and the University of Thessaly, Karditsa, Greece (Wellock, Houdijk and Kyriazakis).

64 pigs weaned at 27.6 days were offered ad libitum access to one of 8 diet treatments. Diets compared soluble NSP and insoluble NSP at low, medium and high inclusion rates.

The increases in soluble NSP and insoluble NSP were achieved by increasing contents of inulin (a non-viscous soluble NSP source) and methylcellulose respectively.

All diets contained similar amounts of cereal and were balanced for protein, energy and amino acid composition.

NSP solubility had little effect on performance though soluble NSP inclusion had a beneficial effect on gut health. Both soluble NSP and increased inclusion of NSP resulted in relatively heavier caeca and colons and lighter small intestines.

Increased levels of NSP produced only a small penalty in pig performance. By comparison the inclusion of antimicrobial growth promoters had beneficial effects on performance, gut health and faecal score.

Results suggest that in order to minimise the risk of post-weaning enteric upsets (PWED), while maximising performance, diets containing sources of mainly soluble NSP, which do not affect viscosity, are preferable.  Inclusion levels should be kept to a minimum.

Researchers point out that as pigs on this trial seemed to be at low risk from PWED, the effects of NSP feeding under a higher infectious pressure, have still to be determined.

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

Access to silage




                              BSAS Paper 70

suits dry sows

The benefits from providing access to grass silage for the welfare of weaned sows introduced to a large dynamic group, were assessed by researchers at the Agriculture Research Institute of Northern Ireland (O’Connell).

180 Large White x Landrace sows were allocated to one of two treatments and over 6 replicates. Treatments were (1) access to racks containing grass silage and offering an average of 1.9kg silage/sow/day and (2) control treatment with no grass silage racks provided.

The treatments were applied to two separate dynamic groups each of 37 sows. In a time-based cross-over design, treatments were swapped between the two dynamic groups.

Both groups were housed in identical split-yard systems with slatted exercise areas and solid floor kennel areas in both the pre and post-feeding yards. No bedding was provided.

In treatment I, 22.3% dry matter grass silage was provided in a rack (1.2m wide x 0.8m high constructed with 5.3cm mesh). A collecting mat under the feed racks prevented silage falling through the slats.

Video recording monitored sows for aggressive behaviour and injury scores were measured.

Within kennel areas, newly introduced sows on the silage treatment spent more time lying down and less standing and performing exploratory behaviour, than sows on the control treatment. Aggression and injury levels did not differ significantly between treatments.

Results suggest the welfare of newly introduced sows to dynamic groups is improved by the provision of access to racks containing silage.

This was reflected in sham chewing behaviour and increased use of kennels for lying behaviour. The latter suggests improved social integration by newly-introduced sows on the silage treatment.

The lack of treatment effect on aggressive behaviour may reflect the low overall levels of aggression that were observed.

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

Effect of gender contact on pig




BSAS Paper 72

behaviour and performance

The effects of contact with the opposite sex on behaviour and performance in finishing boar and gilt pigs in the 60kg – 130kg weight range, has been explored.

Work was undertaken at the University of Newcastle upon Tyne (Salmon and Edwards).

16 pens of Large White x Landrace finishing pigs were housed from 57kg to slaughter weight at 125kg in pens in single sex rooms, or in rooms where they were housed as single sex groups, but adjacent to the opposite sex within sight, sound and touch contact through barred partitions.

Pigs were offered a pelleted finisher feed ad libitum with feed intakes and live weights recorded weekly. Skin lesion scores were recorded, also rindside damage post-slaughter.

To assess sexual maturity the weight of the paired ovaries or testicles was recorded at slaughter. Agonistic and sexual behaviours were monitored.

Over the heavy weight range boars had increased daily live weight gain and improved feed conversion ratio compared with gilts. Housing treatment had no significant effect on production,

There was no effect of gender or treatment on skin lesion scores or rindside damage.

Gilts were generally older at slaughter than boars, 8 had ovaries with corpora lutea and 31% had developed follicles, but this was unaffected by housing treatment.

It was concluded that boars remained more efficient than gilts at this heavier weight range. While there was no effect of gender contact on gilt physical maturity, boars with gilt contact were less physically mature at slaughter and showed reduced levels of sexual behaviour.

Skin damage was not significantly affected by sex or gender contact, despite increased levels of aggression in boars compared with gilts. Boar aggression was not affected by gender contact.

Researchers point out that tissue samples taken at slaughter will permit quantification of carcass taint compounds associated with these treatments and including the high slaughter weights.

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

No response to DHA in




                  BSAS Paper 73

sow and piglet diets
The effects of docosahexaenoic acid (DHA) edible algae, as an omega-3 fatty acid source in sow lactation and piglet post-weaning diets, has been studied in terms of piglet health and performance, including an easier transition to solid feed. 

Work was undertaken at the University of Newcastle upon Tyne (Ravn, Edge and Edwards).

The pre-weaning phase of this study used 22 litters totalling 247 piglets.

Sows were allocated in pairs between treatments providing either 3g DHA in whole dried algal biomass/kg, or 8g corn oil/kg (control of equal added lipid energy) in the feed from farrowing till weaning at 4 weeks.

Post-weaning diets were either soya or milk protein-based diets of different potential antigenicity and including 0, 3 or 5g DHA/kg feed. At this stage the study involved 132 piglets. All feed was in meal form and the amounts offered and refused were recorded daily.

The pre-weaning allocation of DHA to suckling sows resulted in no direct or residual effect on piglet performance.

Post-weaning, the expected trend for increased performance of piglets given the soya diet, but not the milk diet, when a higher level of DHA was included, was only significant during the second week of the feeding period.

Pigs offered the soya protein source performed better than anticipated, relative to those given milk protein.

It is suggested the non-significant effects of treatment on feed intake may have been partly obscured by higher wastage associated with a meal diet.

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

Factors affecting





                   BSAS Paper 74

piglet survival

An attempt to identify additional behavioural and physiological indicators which might help to predict piglet survival rate has been undertaken. Work by the Scottish Agricultural College, Edinburgh and the University of Newcastle upon Tyne (Baxter, Jarvis, D’Eath, Ross, Robson, Farish, Sherwood and Edwards), is considered relevant to alternative and less restrictive rearing systems.

Ten sows were moved to standard farrowing crates 5-7 days before farrowing and offered a commercial 18% crude protein lactation diet. Straw bedding was provided and piglets had access to a heated creep with sawdust bedding.

Behavioural and physiological data were collected during the farrowing period and day one post-farrowing. At birth, individual piglet placentae were identified by tagging the umbilical cord and placental details recorded.

Immediately after birth piglet vigour was assessed and a blood sample was taken at birth and 24 hours for glucose analysis. Piglet weight, sex and length were recorded and rectal temperatures taken at birth, one hour and 24 hours after birth.

Piglets underwent two neurobehavioural tests measuring strength and vigour by checking their rooting response.

The 10 sows produced 135 piglets of which 113 survived. There were 6 still births, 10 crushed, 3 of low viability/starved and 3 euthanased.

Placental efficiency correlated negatively with birth glucose and length of farrowing. Birth glucose correlated positively with birth order and farrowing length. Rooting response was possibly correlated with birth weights and birth rectal temperature.

It was concluded that birth weight continues to be a critical factor for piglet survival. The sow must provide an adequate uterine environment with an efficient and sufficient placenta to ensure offspring viability.

Piglet rooting response is a useful clue to strength and vigour, which is not exclusively a function of birth weight.

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

Growth variation in pigs





BSAS Paper 111

from different farms

The variation in growth rate of pigs from different herds within Northern Ireland, and an estimate of its impact on profitability, has been investigated.

Participants were the Department of Agriculture, NI; John Thompson and Sons Ltd, NI;  Devenish Nutrition Ltd, |NI and the Agricultural Research Institute of Northern Ireland ( Magowan, McCann, Beattie, McCracken, Bradford and Mayne). 

Eight herds, four with perceived poor performance and four with good performance, offered the same nutritional regime, were selected in the Province.

Five litters, born within 3 days, were randomly selected from each of the 8 herds. On each litter, 5 pigs (3 boars and 2 gilts) representative of the litter, were selected.

On each herd 22 pigs (12 boars and 10 gilts) were selected and weighed individually every 4 weeks from 4 to 20 weeks of age. Average daily gain and average growth rate of the top and bottom 25% of herds was calculated.

A growth rate difference of 61g/day, 112g/day and 179g/day was observed between the top and bottom 25% of herds during 4-8, 8-12 and 12-29 weeks of age respectively.

The large variations in growth rate between the top and bottom 25% of herds equated with an average difference of 18 days to reach an average 100kg live weight.

This growth rate difference also equated with a 9p/kg saved per carcass, or £32,000 for a herd capable of finishing 1100 pigs a year.

Greater variation in growth rate within herd was common in poorer performing herds.

Researchers state that it is difficult to assess separately the effects of management, disease or genetics, as contributors to this variation and a more detailed investigation would be required.

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

Suckling gilts eat more





    BSAS Paper 113

on self-feed system

The impact of feeding strategy, including method and frequency of feeding, on the feed intake of gilts during lactation under commercial conditions, has been explored.

Participants were the University of Illinois, Urbana, USA; The Maschhoffs, Inc, Carlyle, Illinois and PIC USA, Franklin, Kentucky, USA (Peterson, Ellis, Wolter and Williams).

Two trials were conducted to evaluate the efficiency of lactation feeding strategy on gilt intake and piglet performance.

Trial 1 used 9o PIC C23 gilts on three treatments: 1) a fixed amount of feed fed 4 times a day to increasing scale; 2) feeding to appetite four times a day and 3) increasing restricted feeding scale for the first 10 days of lactation, followed by feeding to appetite.

Trial 2 used 96 PIC C23 gilts and two treatments. 1) hand feeding to appetite and 2) ad libitum access to feed via a self-feeder with a gilt operated valve dispensing small amounts into a trough.

In both trials, gilts were weighed and P2 back fat depths taken on entering and leaving the farrowing house. Cross-fostering was practiced to equal litter size and weight across treatments. Piglets were weighed at birth, 10 days and weaning. Gilt feed refusals were recorded.

Results showed that allowing the gilt to determine the amount of feed dispensed by the self-feeder used in this investigation, resulted in higher feed intakes.

This would obviously reduce the labour input into a relatively labour intensive feeding process.

Researchers consider the use of self-feeders offers a practical approach to increasing the suckling sow’s feed intake under commercial conditions.

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

Feed protein level effects
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on health of piglets

Diet protein effects on intestinal microflora, through manipulation of protein quantity and/or quality, and on the health and performance of newly weaned piglets, has been studied.

Work was by the Scottish Agricultural College, Edinburgh and the Aristotle University of Thessaloniki, Greece (Wellock, Fortomaris, Houdijk and Kyriazakis).

32 pigs were weaned at 28 days, balanced for initial weight, sex and litter and assigned to one of four diet treatments.

These included a high 23% crude protein and a low 13% CP ration, both with dried skim milk powder respectively, also a high protein with dried skim replaced with soya meal with added antibiotic growth promoters.

All diets were formulated to contain16 MJ DE/kg and balanced for amino acids.

Feeding a diet high in crude protein increased the number of enterotoxigenic E coli shed, reduced gut health and increased the faecal score of pigs weaned at 4 weeks.

Consequently, researchers argue that, in order to apply the most suitable feeding regime to newly weaned pigs, it is important to balance the trade-off between the temporary detrimental effect on performance of feeding a low crude protein ration, and the positive effects of reducing the occurrence and severity of post weaning colibacillosis.

This in turn will depend on the management system and the stress factors to which pigs are exposed.

Appropriate tactics are particularly important in an environment where antibiotic growth promoters are prohibited.

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

Pig removal lifts
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pen performance

The effect of removing 0 to 45% of the heaviest animals from a finishing pen on subsequent pig performance at slaughter, has been explored.

Work was by the University of Illinois, Urbana, USA and The Maschoffs Inc, Carlyle, Illinois, USA (DeDecker, Ellis, Wolter and Peterson)

Two studies were conducted in 2 different wean-to-finish facilities.

In Study 1, crossbred pigs were used to evaluate removing 3 different proportions of the heaviest pigs from a pen. Variations included no removal and 31 pigs/pen; 10% -3 pigs/pen removed leaving 28 pigs/pen, or 20%, - 6 pigs removed leaving 25 pigs/pen

Pig performance was measured from week 22, the time of removal to day 14 post-removal.

In study 2, crossbred pigs were used to evaluate removal of 4 different proportions of the heaviest pigs from a pen as follows: no removal and 26 pigs/pen; 15%- 4 pigs removed leaving 22/pen; 30% - 8 pigs removed leaving 18 pigs/pen and 45% - 12 pigs removed leaving 14 pigs/pen.

Mixed sex pigs were used in study 1 and single sex pens in study 2.

Two analyses compared growth performance between the entire group of pigs after removal (31 versus 28 versus 25 pigs/pen in study 1, and 26 versus 22 versus18 versus 14 pigs/pen in study 2.

Results suggest that growth performance increases linearly as the proportion of pigs removed increases from 0 to 45%.

Researchers state that further work is needed to establish the independent effects of increased floor space, feeder space and pig removal on subsequent pig performance.

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

Heat treatment lifts wheat
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digestibility for weaners

Two trials at Nottingham University have assessed the effects of heat processing, by micronisation and extrusion, on wheat nutritional value (White, Doucet, Hill and Wiseman)

The same two batches of wheat were used in each trial to ensure valid comparison.

Trial I examined hard versus soft endosperm wheats, micronised at 250degC for 10 seconds (low cook) or 30 seconds (high cook). Trial 2 examined endosperm texture and a degree of treatment by extrusion, Raw, soft wheat was a control.

Wheats were ground through a 1.5mm screen and included in diets at the 58% level over a 14 day post-weaning period. 

Digesta samples were taken at slaughter and on days 2, 4, 6, 10 and 14 post-weaning.

Extruded wheat diets had greater coefficients of starch digestion that the micronised  diets with digestibility significantly affected by region of the small intestine.

For micronised wheat, the degree of cook proved significant with a high cook resulting in superior digestibility to low cook.

Results highlight differences in digestibility of processed wheat within the small intestine of the young pig. Low digestibility in this region leads to greater amounts entering the large intestine.

Degree of cook seems an important factor with a higher cook time yielding superior results. Response to micronising was not affected by endosperm texture but soft endosperm wheat responded better to the extrusion process than hard wheat.

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

No response to formic acid and



              BSAS Paper 118

phytase in weaner pig diets

The response of weaned pigs to the inclusion of formic acid and phytase in diets, has been explored by researchers at the University of Leeds, Faculty of Biological Sciences (Carroll, Slade, Reynolds and Miller).

Trial work involved 256 Large White x Landrace pigs, weaned at 27 days into flat deck pens. Pigs were offered ad libitum access to a 16 MJ DE/kg and 1.5g/kg lysine diet.

The basic diet included either 0 or 6g/kg formic acid. It was also supplemented with either 0 FTU/kg phytase and 10g/kg dicalcium phosphate, or 500FTU/kg phytase and 3.7g/kg dicalcium phosphate for 18 days post-weaning.

Al diets were calculated to have similar levels of available phosphorus. Average daily gain, intake and feed conversion efficiency were calculated.

On day 6 post-weaning, 8 piglets from each treatment were slaughtered to measure intestinal morphology at 0.25, 0.50 and 0.75 along the small intestine.

Inclusion of formic acid and/or phytase in weaner pig diets for the first 18 days post-weaning had no effect on feed intake, piglet performance or gut structure.

Researchers consider this result is perhaps not surprising given that these additives did not reduce stomach pH, as has been suggested by other workers.

Inclusion of phytase to replace 63% dicalcium phosphate did not affect piglet performance, feed intake or gut structure adversely.

This indicates that phytase can adequately compensates for reduced inorganic phophorus in the diets of newly weaned piglets.

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

Pigs can tolerate higher





BSAS Paper 119

wheat content in the diet

The effect of increasing the level of wheat in pig grower and finisher rations on both performance and stomach ulceration, has been checked-out.

Investigation was by the Agricultural Research Institute of Northern Ireland and the Department of Agriculture for NI (McCann and Magowan).

Four trial diets were formulated to contain wheat to barley ratios of 400:300, 500:200, 600:100 and 700:0 g/kg.  Diets also contained g/kg soyabean meal 192, soya oil 30, moalferm 30, water 20, lysine 8 and minerals and vitamins 25.

DE contents in MJ/kg were 14.2, 14.0, 13.9 and 13.8 for the 700, 600, 500 and 400g/kg wheat diets respectively.

In the first study diets were offered ad libitum to 480 Large White x Landrace pigs over 6 replicates in pen groups of 20. Average daily gain, feed intake and feed conversion were determined between 28kg and 100kg. Finishing age was 21 weeks plus 5 days.

At finish, one pig from each pen was slaughtered, the gastrointestinal tract removed and the stomach dissected and scored for ulceration.

In the second study diets were offered ad libitum to 72 individually housed pigs from 10 weeks to finish.

There was no significant effect of increasing wheat inclusion on pig performance, carcass quality or on the occurrence of stomach ulcers.

There was a tendancy for feed intake to decline as wheat level increased, which might be attributed to pigs eating sufficient to satisfy their energy needs, reflecting the higher energy level in wheat compared with barley.

Pigs ate more feed when housed individually which is in agreement with other evidence.

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

Floor space effect on
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pig losses in transit

The influence of two floor spaces (0.39 and 0.48 sq m/pig) during transit, on the incidence of dead and non-ambulatory pigs has been investigated by US workers.

The study was by the University of Illinois, Urbana, US; the Maschoffs Inc, Carlyle, IL and Elanco Animal Health, Greenfield, IN, USA (Ritter, Ellis, Brinkman, DeDecker, Keffaber, Kocher, Peterson, Schlipf and Wolter).

The floor spaces studied represent the current range used in commercial US practice during pig transit.

A total of 74 loads of market weight pigs were taken from 2 commercial sites. Loads from the first site were taken in April and October/November and from the second site in July and January.

Two different designs of flat-deck trailer were used to haul pigs to a commercial packing plant.

Increasing floor space during transit from 0.39 to 0.48 sq m/pig reduced the incidence of total non-ambulatory, non-injured pigs and total losses at the plant. There was an interaction between floor space and trailer compartment for dead pigss on arrival.

Trailer capacity did not affect the percentage of deaths on arrival when pigs were provided with 0.48sq m/head during transit.

Percentage of total losses on arrival at the plant was related positively to plant waiting time, unloading time and total time from loading to unloading. Average trailer temperatures and average pig weight were not related to losses.

It was calculated that floor space in the trailer had a substantial effect on transport losses and providing a higher allowance of 0.48sq m/pig improved animal welfare during transit.

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

Access to straw racks improves
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dry sow welfare slightly

The welfare benefits provided by access to straw in racks for dry sows in a large dynamic group, have been studied.

Participants were the Agricultural Research Institute of Northern Ireland; Department of Agriculture and Queens University, Belfast and the Livestock Research Centre, Moorepark, Co Cork (Stewart, O’Connell and Boyle).

122 Large White x Landrace sows were allocated to one of two treatments over 7 replicates. Treatments were 1) access to racks containing chopped barley straw, offering an average consumption of 0.2kg straw/sow/day and 2) a control with no straw racks provided.

Treatments were applied to 2 separate dynamic groups of 35 sows. About 9 sows were replaced in each of these groups at 3 week intervals. Treatments were swapped between the two dynamic groups after three replicates.

Both dynamic groups were housed in identical split-yard systems with slatted exercise and dunging areas and solid floor kennel lying areas in both the pre and post-feeding yards. The yards were separated by an electronic feeder station.

Behaviour studies showed that sows in the straw treatment spent about 9% of their time exploring the racks/consuming straw and a significantly lower percentage of time exploring the floor.

There was no significant treatment effect in overall exploratory behaviour. Overall levels of aggressive behaviour were low but with significantly greater levels in the straw treatment. Injury scores did not differ significantly between treatments.

A greater proportion of sows performed sham chewing behaviour in the post rather than the pre-feeding yard, but average levels of sham chewing did not differ significantly between treatments.

The fact that sows with access to straw racks diverted almost half their exploratory behaviour towards the racks, showing a preference for them over the floor/fixtures, suggests the racks did improve welfare.

But the lack of effect on sham chewing behaviour and the slight increase in aggressive behaviour in the straw treatment suggests the welfare benefits associated with this system are limited.

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

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
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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.

Genomic tools for
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pig improvement

Ever since the introduction of a genetic test for the ‘Halothane gene’, pig breeding companies have been extending their use of DNA markers in their selection programmes.

The current impact and progress with markers in the pork chain, was explained by Graham Plastow, PIC, Kingston Bagpuize, Oxon, to the British Society of Animal Science Annual Meeting, at York University.

Examples cited included selection of boars homozygous for the ‘lean’ allele, of particular value for producers to obtain top returns from the UK market. Boars selected for this trait now sell at a premium, including their semen.

“Producers can expect to see a saving in feed efficiency as well as 0.5mm back fat 

reduction in progeny,” said Mr Plastow.

Back fat results actually reduced by 0.75mm to give an even better return than expected.

Similar benefits had been obtained for markers explaining variations in the ultimate pH of pork. This trait correlates well with water holding capacity which is of particular interest to packers and retailers, in terms of pork yield and visual appearance.

Meat quality traits such as meat pH are very suitable for a marker assisted selection approach to improvement, as the trait can only be measured post mortem. 

General health and robustness as well as other difficult to measure traits, are expected to prove amenable to these genomic approaches, provided sufficient phenotypic information has been collected.

Factors affecting pig muscle
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growth and meat quality

One of the most important events that determine post-natal growth, lean accretion and meat quality, is pre-natal myogenesis.

This determines how many muscle fibres are formed, a process which ceases by day 90 of gestation.

Both fibre number and fibre size correlate positively with lean mass.

The process was explained by C Rehfeldt, Research Institute for the Biology of Farm Animals, Dummerstorf, Germany, in an address to the British Society of Animal Science Annual Meeting, York University.

Low birth weight in piglets was mainly a result of pre-natal under-nutrition as littermates competed for nutrients.

In most low birth-weight piglets, low numbers of muscle fibres differentiate during pre-natal myogenesis. These piglets with reduced fibre numbers are unable to exhibit catch-up growth after weaning.

Pigs of low birth weight also showed the lowest growth performance and the lowest lean percentage at market weight. In addition they tended to develop extremely large muscle fibres and poor quality meat.

Pre-natal growth myogenesis was under the control of various genes and environmental factors and these could be targeted for the manipulation of growth.

Increased nutrient availability during embryonic/foetal development by maternal nutrition, or by growth hormone action, could stimulate pre-natal myofibre formation, particularly for small disadvantaged littermates.

The genetic variability and heritability of muscle fibre number and size were sufficiently high to include these traits in farm animal selection. They could be added to commonly used selection criteria for the simultaneous improvement of lean meat content and meat quality.

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).

Techniques to improve
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pork muscle quality

Ways to enhance the colour, water holding capacity and quality of pork, were reviewed by Dr Mike Ellis, University of Illinois, Champaign, IL, USA, in an address to the British Society of Animal Science Annual Meeting at York University.

He stressed that most of the variation in pork colour and water holding capacity resulted from aberrations in post-mortem muscle glycogen metabolism.

Low muscle pH at this stage, when muscle temperature is still high, triggers the PSE condition. A more limited post-mortem glycolysis results in a higher than normal ultimate muscle pH and an improved darker muscle colour and water-holding capacity.

Feeding high levels of vitamin D3 to finishing pigs improved both these traits but also reduced growth performance and/or increased production costs. The same applied to a variety of compounds that inhibit glycolytic enzymes and have been used in trials to improve pork muscle quality.

The most practical way to reduce muscle glycogen content is to withdraw feed before slaughter. This produced allied benefits including reduced deaths in transit, reduced gut fill and a reduced incidence of punctured intestines during evisceration.

Attempts to reduce muscle glycogen levels by manipulation of the energy content of the diet had included the use of feeds low in digestible carbohydrate and/or high in fat for periods of about 3 to 5 weeks before slaughter.

This approach had been successful in reducing muscle glycogen levels and changing post-mortem muscle pH. But responses in pork colour and water holding capacity had been variable and inconsistent. Low carbohydrate diets had also led to substantial reductions in pig growth rates.

The use of high fat diets in the late finishing period showed some promise but further research was needed to avoid negative effects on pig growth rate and costs of production.

Ways to improve pig




                             BSAS Paper 217

performance prediction

Pig production models need to satisfy two criteria in particular. These are the animal’s maximum capacity to deposit lean tissue and its genetically determined level of fatness.

Whether pigs differ genetically in their ability to partition limiting nutrients is a more contentious issue.

Predictions of intake and performance have been addressed by workers at the Scottish Agricultural College, Edinburgh and Genus, Edinburgh (Kyriazakis, Wellock, Doeschl-Wilson and Sandberg).

Environmental components used in prediction models are usually limited to ambient temperature and humidity, but researchers claim that environmental stressors should also include social and infectious factors.

These include space allowance, group size, feeder space and pen mixing effects, which can all impact on the animal’s ability to achieve its genetic potential for maximum lean growth rate.

Future problems include the need for an accurate definition of the infectious environment. That involves the pig’s ability to cope with pathogens (resistance), and performance while challenged by them (resilience), fully accounting for direct (eg damage) and indirect (eg immune response) effects of the infectious stressors on nutrient needs.

If feed intake is to be predicted then the mechanisms by which infectious stress factors affect feed intake must be accounted for. That must embrace pathogen induced anorexia.

Most models have been developed to predict the performance of an individual ‘average’ pig, but in most cases it is the performance of populations that count.

The implication is that prediction models available to date are to considerable extent ‘steam driven’.

The improved prediction thesis was advanced at the British Society of Animal Science Annual Meeting, 27-29 March, York
ends
1
1

