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Fatty acid source 

affects CLA composition





BSAS Paper 20

Feeding dairy cows fatty acids from animal and plant sources did not affect total conjugated linoleic acid levels in milk. But the addition of tuna oil, groundnut oil and soybean oil to diets greatly increased the concentration of CLAc9t11 within total CLA.

That was the finding of research, carried out by Nonthasak Piamphon from Khon Kaen University in Thailand, which set out to discover the effect of fatty acid sources on conjugated linoleic acid (CLA) and other fatty acids in milk.

“CLA is active again cancer, heart disease and diabetes and a lot of research has been carried out to look at methods of increasing CLA content in milk fat,” Mr Piamphon told delegates at this year’s British Society of Animal Science annual conference.

Linoleic acid is the ‘precursor’ of CLA synthesis within the cow and CLA is also synthesised in the udder of lactation cows, using oleic acid. The former acid is high in soybean oil - about 54% - and tuna oil - about 20%. Oleic acid is high in pork oil and groundnut oil at 43.5% and almost 41% respectively.

“We wanted to compare the increased CLA and fatty acid composition in milk fat from cows fed dietary oils obtained from either plant or animal sources,” said Mr Piamphon.

Cows in the trial were fed several TMRs - a control ration and oil diets containing 3.7% DM supplemental animal oil or plant oil in equal amounts three times a day. Milk samples were obtained and CLA levels measured.

“The CLAc9t11 concentration differed for different oil diets. The addition of plant oil to the ration resulted in an increase in CLAc9t11 concentration in milk fat, but adding pork oil had no effect,” added Mr Piamphon.

Presented to the British Society of Animal Science Annual Meeting, 2-4 April 2007 Southport, UK.

For further information contact jan.harland@harlandhall.co.uk or bsas@sac.ac.uk

More space - fewer ‘spats’




BSAS Paper 37
Increasing the amount of available space at the feed face or trough will reduce cow aggression, improve feeding behaviour and should, in turn, increase milk production.

These were the findings of a study carried out at the SAC Dairy Research Centre, at Crichton Royal Farm near Dumfries, to investigate whether increasing space allowance at the feed face would reduce the frequency of aggressive interactions and competition. Researchers, led by Fiona Lang, also wanted to find out if changes in spacing would also lead to an increase in feeding activity during the time period immediately after the provision of fresh feed.

Three groups of 15 cows were housed in adjacent pens and fed a TMR every day at 9.00am, which was presented to them at a post-and-rail barrier. Each group was then exposed to three different feeding space allowances - 0.35, 0.69 and 1.04m per cow - and each ‘treatment’ lasted for nine days, with the first two days acting as a ‘habituation’ period.

“All behaviours were monitored continuously using video cameras and footage taken 60 minutes after the delivery of feed and 60 minutes after the cows returned from milking - recognised as being the period of highest competition - being analysed,” Miss Lang told delegates at this year’s British Society of Animal Science annual conference.

“We found that the length of feeding ‘bouts’ decreased and the number of these bouts increased as the space allowance increased. And, in line with that, the number of aggressive interactions increased as the space decreased and the number of time individuals were ‘pushed out’ from the feeding area also rose as the space allowance fell,” she added.

The trial concluded that increasing space for feeding should allow cows to follow undisturbed, normal feeding patterns and this was likely to be as a result of a lower level of competition. “Where feeding is ad-lib, cows appear to prefer to eat in frequent, short bouts, which supports the findings of other trial work. Over stocking at the feed face should be avoided to increase feeding activity and reduce competition,” said Miss Lang. 

She added that feed should be available when cows want to eat - at sunrise or after milking, for example - to ensure that feeding behaviours and total feed intake are optimised.

“Future research should consider the long-term effects of over crowding and competition on dry matter intake, milk production and cow health.”
Presented to the British Society of Animal Science Annual Meeting, 2-4 April 2007 Southport, UK.

For further information contact jan.harland@harlandhall.co.uk or bsas@sac.ac.uk

‘Robust’ cows are also ‘responsive’



BSAS Paper 42

Selecting dairy cows for robustness will not reduce their responsiveness to human handling or their physical environment and they may actually be more capable of coping with changes in their environment.

These were the findings of a study, by Jenny Gibbons at SAC, to compare the behaviour of daughters of bulls that scored high on the functionality sub-index of the robustness index (high functionality bulls) with daughters of bulls that scored low (low functionality bulls) on this sub-index. More specifically, trials investigated the responsiveness to the environment, by assessing reactions to a novel object and to an unfamiliar person.

“We need to ensure that selecting for robustness traits does not have any unforeseen effects on animal behaviour, which may reduce the welfare of the individual or the group she is housed in,” Miss Gibbons explained to delegates at this year’s British Society of Animal Science annual conference.

“Selection to improve body condition, for example, may mean that the animals seek increased access to feed and this could lead to them being more aggressive at the feed trough.

“Or they may increase their feed intake by becoming unresponsive to the social and physical environment and this could mean that they become harder to handle.”
The SAC trial involved 32 commercial herds, with at least eight heifer daughters of high-functionality (H) bulls and eight daughters of low-functionality (L) bulls. These were visited by a team of four observers during the winter housing period. 

To assess the responsiveness to a novel object, a test was used in which two black-and-yellow striped boards were fixed at cow head height in the passageway leading from the milking parlour.

Fear-related and investigative responses were each scored separately and responsiveness to humans was assessed using a flight distance measure and a qualitative assessment of the cow’s temperament. The quality of stock handling was also recorded for each farm visited.

“H heifers displayed significantly more investigative responses towards the novel object than the L heifers and there was no difference between the groups in the level of fear-related responses shown to the novel object. Heifers that displayed highly reactive fear responses showed a low level of investigative response to the novel object,“ said Miss Gibbons.

“There was no difference between H and L heifers in the measure of flight distance, but heifers reared in pens as calves were more approachable than those reared in groups.

“Overall, we found that H heifers, by sires that score high on the functionality sub-index, showed more positive responses to environmental challenges involving both unfamiliar humans and novel objects. And this may indicate that they are more capable of coping with changes in their environment,” she added.

Presented to the British Society of Animal Science Annual Meeting, 2-4 April 2007 Southport, UK.

For further information contact jan.harland@harlandhall.co.uk or bsas@sac.ac.uk

Blindfold key to easier disbudding



BSAS Paper 43

Talk and ‘tickles’ make for calmer calves

It’s not an easy or pleasant task, but scientists have discovered a way to take some of the ‘pain’ out of disbudding for stockmen - spend more time with calves from birth and use a blindfold when disbudding.

“Cattle have an innate fear of humans, but this can be reduced by positive handling of calves in the early rearing period and by use for calming devises, such as blindfolds,” Gemma Charlton, from Writtle College, told delegates at this year’s British Society of Animal Science annual conference.

Work had already found that blindfolding cattle during restraint reduced struggling by 44% and decreased heart rate compared to control cattle with unrestricted vision.

But this study did not test the effectiveness of the blindfold during actual invasive procedures and Miss Charlton set out to investigate whether blindfolding during disbudding and positive handling of dairy calves would influence their response to human interactions.

Her trial involved 27 Holstein Friesian heifer calves split into two groups - a control and a ‘positively handled’ group - from a day old until weaning. Three times a week, the latter group was softly talked to, patted and stroked, and brushed all over with a soft rubber grooming glove for six minutes.

The control group calves received routine human contact, consistent with good husbandry practice, but no additional interactions.

These groups were divided again into treatment groups for disbudding at 30 days of age - group B was disbudded with a blindfold and group N without.

“And the time taken to disbud calves in group B was almost half that taken for calves in group N - 34.3 seconds compared to 66.2 seconds. The blindfolded calves remained calmer - they kicked less - and this reduced the time taken to complete the procedure. 

“Blind folding may also prevent negative associations between humans and future procedures, but this requires further investigation,” added Miss Charlton.

She found that positive handling of calves from birth until weaning was also effective in reducing fear of humans, allowing the development of a good human-animal relationship.

“Taken together, our results indicate that blindfolding during disbudding and positive human interaction may be beneficial to both the calf and the stockperson.”

Presented to the British Society of Animal Science Annual Meeting, 2-4 April 2007 Southport, UK.

For further information contact jan.harland@harlandhall.co.uk or bsas@sac.ac.uk
 Freshly-calved heifers 





    BSAS Paper 44

- to group or not to group?







Should you house early lactation heifers as a separate group or run them with the rest of the milking herd? A recent independent trial has revealed that it makes little difference, either way, to heifer behaviour and that housing heifers and mature cows together has no detrimental effect on newly-calved heifers, provided that sufficient cubicles and feed barrier space are available.

“Freshly calved heifers face several physiological challenges, including calving itself and adapting to a concentrate rich diet, as well as considerable psychological stress, caused by new surroundings, herd mates and increased human contact,” said Elliot Payne from the University of Reading.

“Abnormal behaviour, including prolonged time spent standing and reduced eating and rumination activity, can result from these challenges and create further problems. The researchers set out to assess the effect of housing early lactation heifers, either solely with other heifers or in a mixed parity group, on the quantity and timing of eating, ruminating, lying, standing and cubicle use,” he added.

The trials, involving 20 Holstein heifers in one of two experimental housing groups, revealed that heifers that were mixed with the milking herd used cubicles for both lying and standing. This was less than heifers in the heifer-only housing, despite there being equal provision of stalls in each group.

“Although the results suggest that heifers mixed with the milking herd were subjected to intimidation by the mature cows, this ’bullying’ appeared to decline as the study progressed, probably coinciding with the establishment of stable social hierarchies within the groups.”
Conversely, there was no evidence of ‘bullying’ at the feed barrier in the mixed group, which was actually observed eating more frequently than the heifer only group. “We think that with ad-lib feeding the heifers in the mixed group may have learned to eat for longer by copying the behaviour of the mature cows,” said Mr Payne.

And there was no difference between the groups when specific behaviours throughout the day were compared, which suggested that the freedom of heifers in the mixed group to express their normal behaviour patterns was not restricted by the presence of mature cows.

Presented to the British Society of Animal Science Annual Meeting, 2-4 April 2007 Southport, UK.

For further information contact jan.harland@harlandhall.co.uk or bsas@sac.ac.uk
Reduce methane emissions 




BSAS Paper 46

without limiting performance

Feeding beef cattle a diet high in concentrates to minimise energy losses in the form of methane is possible - without impairing intake or digestibility. Work by Michel Doreau and his team, from INRA in France, focussed on measuring methane emissions from young bulls fed three contrasting finishing diets that were characteristic of three intensive French production systems. And he presented their results to delegates at this year’s British Society of Animal Science annual conference.

“Methane is a greenhouse gas and its release into the atmosphere is directly linked with agriculture, particularly ruminant production. And methane emissions from ruminants also represent a loss in productive energy, so the development of effective strategies to mitigate these emissions will not only have environmental benefits for then planet, but also nutritional benefits for the animal,” he said.

“It has been shown that concentrate-rich diets result in a decrease in methane production per unit of animal product - milk and meat - but some of these diets can have an adverse effect on the efficiency of production due to the risk of ruminal acidosis.”
Mr Doreau’s trial involved six young bulls, averaging 210 days old and 300kg live weight, which were randomly assigned to three dietary treatments. Each experimental treatment last five weeks and measurements were made during the final week of each period. 

The diets were: 1) 63% maize silage, 21% maize grain and 16% soyameal; 2) 49% grass hay, 41% maize grain and 10% soyameal; and 3) 14% barley straw, 70% maize grain and 16% soyameal. All were fed ad-lib.

Methane emissions were measured daily and the incidence of acidosis was evaluated by measuring ruminal pH five hours after feeding on the last day of the period.

“The amount of organic matter digested each day did not differ between the diets and the average daily methane emission was similar for bulls fed diets 1) and 2), but 56% higher for bulls fed diet 3),” said Mr Doreau.

“This difference between diets was maintained when methane emissions were corrected for organic matter digested and energy intake. Around 7% of energy was lost as methane for diets 1) and 2), whereas there was only a 2.5% loss with diet 3).

“As expected, the lowest ruminal pH was recorded for animals fed diet 3) without clinical signs of acidosis. And the bulls fed diet 2) had a lower ruminal pH than those fed diet 1),” he added.
Presented to the British Society of Animal Science Annual Meeting, 2-4 April 2007 Southport, UK.

For further information contact jan.harland@harlandhall.co.uk or bsas@sac.ac.uk
‘Robustness’ comes at a price




BSAS PAPER 52

Breeding a robust cow - using the Robustness Index for UK dairy cattle - will come at a price for UK farmers, but it’s a necessary one if the decline in cow health and fertility is to be reversed.

“Assuming a national herd of two million cows, the adoption of an index halting the genetic decline in health and fertility would have a cumulative cost of £2.5 million per year,” SAC’s Eileen Wall told delegates at this year’s British Society of Animal Science’s annual conference.

Selection for increased milk production may have resulted in the ‘shift’ in nutrient partitioning towards milk production and away from the maintenance of functional fitness. “And this has led to the conclusion that dairy cows appear to be less ‘robust’ than in the past,” explained Dr Wall.

The current national index - £PLI - combines the predicted transmitting ability for production (PTA) and functional traits, multiplied by their relative economic values, with the overall goal of maximising cow profit.

“The results of our study show that selection on current £PLI, which has included fertility since August 2006, results in an expected animal response of £11.53 per cow per year. This economic response is due to genetic improvement in production traits and overall lifespan. However, the goal of maximising profit allows for a continued decline in functional traits,” she said.

As more health and fertility traits are restricted to zero change, this predicted total economic response is expected to fall.

“There is a 10.8% decline in economic response - £1.25 per cow per year - when all health and fertility traits in the goal are restricted to ‘no change’ relative to selection on £PLI, where these trait’s are unrestricted.

“The results show that halting the decline in functional traits reduces profit per cow compared to this profit-based index because the improvements in functional traits cannot offset the benefit of genetic improvement in production on overall profit,” added Dr Wall.

The predicted genetic decline in health and fertility can be constrained, but there is a ‘knock-on’ effect on production traits and, therefore, a decrease in the predicted overall economic response per cow per year using current economic assumptions.

“The drop in profitability per cow per year can be considered the cost to farmers to start to reverse the decline in health and fertility traits and/or the societal cost of such welfare improvements.”

Presented to the British Society of Animal Science Annual Meeting, 2-4 April 2007 Southport, UK.

For further information contact jan.harland@harlandhall.co.uk or bsas@sac.ac.uk
Work identifies ‘specialists’ sires for life span 

        BSAS Paper 53

Research has revealed that farm environment, and its role in determining cow lifespan, can be measured and, as a result, it is possible for sires to be scored for their ability to produce daughters fit for different dairy production systems.

“Quantifying the degree of environmental sensitivity shown by individual sires allows us to identify sires as ‘specialists’ - those that rank highly in certain environments,” said Mike Coffey, from SAC Edinburgh.

“Dairy farm environments vary enormously and this affects the health and production of the cows. We wanted to relate detailed survey information on farm management systems to information available at the national level to provide a definition of ‘farm environment’ - and to assess the effect of this environment on cow lifespan,” he told delegates at this year’s British Society of Animal Science annual conference.

His work found that the intensity of production and the climate were the most important factors in differentiating between farms. Measurements from 419 herds were analysed. The national ‘variables’ in the analysis comprised herd milk fat and protein yields, as well as mean age at first calving, herd size, temperature and rainfall. Survey ‘variables’, specific to the farms in the SAC study, were chosen to reflect different farming systems, and were months not housed, number of cows, whether there were regular visits from the vet and the amount of concentrates fed each year.

“The lifespan of a cow can be considered an overall indicator of her health in a specific environment. So to assess the effect on environment, lifespan data was extracted for daughters by 1,000 widespread sires,” explained Dr Coffey.

“The total number of daughters with data was around 400,000 and a model was fitted to this data to allow us to calculate an ‘environmental’ score for sires.”
Results varied from sire to sire and significant environmental sensitivity for lifespan was shown, indicating that sires produce daughters that are sensitive to the environment to differing degrees.

“Daughters of sires with sensitivity co-efficient of around zero tended to be long lived in any environment - in other words they were ‘generalists’. Whereas daughters of sires with negative co-efficient tend to live longer in a low-input, rather than a high-input, environment. These we called, ‘specialists’,” added Dr Coffey.

Presented to the British Society of Animal Science Annual Meeting, 2-4 April 2007 Southport, UK.

For further information contact jan.harland@harlandhall.co.uk or bsas@sac.ac.uk
Body condition key to 





BSAS Paper 54

avoiding poor fertility in first lactation

Good heifer management prior to calving is critical to reduce subsequent losses due to infertility - that was the finding of a trial to determine the reasons behind high loss rates attributed to infertility.

The study, which tracked a group of animals until the end of their second lactation to compare fertility and metabolic profiles in the same cows at different ages, revealed that just 50% of heifers born alive remained in the herd after two lactations. 

This shocking statistic was presented to delegates at this year’s British Society of Animal Science annual conference by Nicola Bourne, from the Royal Veterinary College.

“The decline in dairy cow fertility during the past 30 years has major economic, welfare, genetic and environmental consequences. A significant number of potential replacement heifers either never calve or else complete only a single lactation,” she said.

Dr Bourne explained that she and her team wanted to find out whether the relationships between metabolic status and fertility changed with age as cows reach physical maturity.

The work involved 134 Holstein Friesian heifer calves from the same herd. At their first and second calving blood samples were taken at regular intervals to measure IGF-I, insulin and glucose. Weight and body condition score measurements were made at the same times.

Of the original 134 animals, 108 calved for the first time and 94 for a second time. Comparison of the metabolic data of first and second calved cows proved interesting reading. “We found that poor fertility in the first lactation is associated with poor body conditions score and lower IGF-I levels at calving, although previous trials have shown that excess body condition - greater than 3 - also causes fertility problems in first-lactation cows,” said Dr Bourne.

IGF-I concentrations were higher throughout the pre-calving period in first lactation cows. In second calver’s insulin concentrations were similar pre-calving, but decreased more in the first two weeks after calving. This was followed by recovery to a higher concentration.

Glucose concentrations remained similar for both groups throughout the pre-calving period.

Body condition score measurements were lower throughout in the first lactation cows, but the BCS loss was similar in both groups. And in first lactation cows, the interval to the commencement of luteal activity was negatively related to IGF-I in the pre-calving and service periods, whereas in second lactation cows it was negatively related to body condition score in the service period.

Presented to the British Society of Animal Science Annual Meeting, 2-4 April 2007 Southport, UK.

For further information contact jan.harland@harlandhall.co.uk or bsas@sac.ac.uk
How does diet effect energy balance and fertility?    
   BSAS Paper 55

Post calving dietary regimes have a major effect on cow energy balance, but a limited effect on reproductive performance. That was the finding of a study, by Ryan Law from Hillsborough’s Agri-Food and Biosciences Institute, to discover if excessive or prolonged negative energy balance (NEB) is a major contributor to poor fertility and subsequent increased culling rates.

“Poor reproductive performance is a major problem when considering the sustainability of the modern high yielding dairy cow, with reproductive costs being estimated at £500 million per year across the UK dairy herd,” he said.

“And we know that poor nutrition causes delayed puberty, aberrant oestrus cycles, lower conception rates and reduced calf birth weight.”
His trial looked at a range of dietary treatments on energy balance and reproductive performance in 40 Holstein heifers and 40 Holstein calves and he presented the results at this year’s British Society of Animal Science’s annual conference.

The animals were offered one of four treatments - high or low energy density diets both pre- and post-calving - and were inseminated at a minimum of 42 days post calving, on the first observed standing heat. All fertility events were then recorded for the following six months and the average daily energy balance (ADEB) was calculated for each week of lactation.

“We found that the post-calving dietary treatment had a significant effect on the ADEB; in individual animals the range ADEB in the first 21 days of lactation was between +33 and -114MJ/day. But pre- or post-calving treatment had no significant effect on any of the reproductive parameters,” said Mr Law.

“That said, on an individual cow basis there were significant influences of cow energy status on parameters relating to ovarian function, indicating adverse effects of a negative energy balance.”

Presented to the British Society of Animal Science Annual Meeting, 2-4 April 2007 Southport, UK. 

For further information contact jan.harland@harlandhall.co.uk or bsas@sac.ac.uk
Predicting fertility in calves may be possible

       BSAS Paper 58

It may be possible to develop selection criterion to predict fertility in dairy calves as levels of hormones, which are essential for good reproductive performance, have shown good heritability in trials at the University of Liverpool.

Led by Catherine Hayhurst, the studies set out to estimate the heritability of free fatty acids (FFA) glucose, growth hormone (GH), insulin, and IGF-1 (insulin-like growth factor 1) concentration in males and female calves.

Plasma samples were taken from Holstein Friesian calves during two studies, hormone levels were measured, and the data was analysed, for heritability, using a sophisticated computer model.

“Heritability of FFA, glucose, GH, Insulin and IGF-1 were both moderate and significant. Although the heritability estimates in this study varied between the three datasets, the genetic variance remained consistent and significantly different from zero,” she told delegates at this year’s British Society of Animal Science annual conference.

“This indicates that an appropriate level of genetic variation is present in all the traits investigated, which could potentially be useful for juvenile selection criterion.”

And the significance of this is that the length and severity of negative energy balance after calving is unfavourably correlated - both genetically and phenotypic ally - with the interval to first ovulation. “During this period concentrations of FFA, glucose, GH, insulin, IGF-1 and other hormones, which have links with many aspects of reproduction, are altered,” explained Miss Hayhurst.

“A moderate heritability and genetic correlation between these parameters in the female and male calf - the latter is ultimately the most use for selection purposes - with female fertility could allow juvenile selection for fertility.”

Presented to the British Society of Animal Science Annual Meeting, 2-4 April 2007 Southport, UK. 
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Environment key to heifer lameness



BSAS Paper 97

The biggest risks for lameness in dairy heifers are trauma and prolonged standing on concrete and in wet slurry. “There is no evidence for systematic effects associated with rumen disorders,” Nick Bell, from the University of Bristol, told delegates at this year’s British Society of Animal Science annual conference.

In a study, involving 60 herds that had a lameness problem the potential hazard category for claw horn lesions (CHL) and digital dermatitis (DD) were recorded and categorised. Farms were each visited twice over a three-year period and each risk category was quantified as a score, from 0 to 4. 

A total of 1,197 heifers in the first 120 days of their first lactation were locomotion scored on a six-point scale and their hind feet inspected for lesions. Animals with locomotion score zero were classified as sound, all those with scores between one and five were described as unsound and those with scores of four and five were described as severely lame. And association between risks and the prevalence of unsoundness and severe lameness were analysed for significance.

“We found that the overall prevalence of lameness, as assessed from locomotion score, was 44% sounds and 56% unsound, of which 15% were severely lame,” said Mr Bell.

“CHL were observed on all farms and DD on all but three farms. The three highest ranking risks for unsoundness were factors that cause claw trauma, sub-optimal claw condition at calving and wet slurry underfoot.

“There was no association between evidence of rumen disorders and unsoundness and breach of biosecurity was not a significant risk for DD in this study because DD was already endemic,” he added.

The ranking of risks for severe lameness presented a very different picture: “The most important being deficiencies of foot care such as sub-optimal claw condition at calving and deficiencies in routine preventative medicine.”

Presented to the British Society of Animal Science Annual Meeting, 2-4 April 2007 Southport, UK. For further information contact jan.harland@harlandhall.co.uk or bsas@sac.ac.uk
Yield linked to lameness





BSAS Paper 98

Not only does lameness in dairy cow reduce milk production, high yielding cows are also more prone to lameness.

“This emphasises the need for inclusion in health and welfare-related traits, as well as production traits, in breeding selection indices for optimum herd improvement,” said Onyemazichechiv Onyiro, from the University of Edinburgh, speaking at this year’s British Society of Animal Science annual conference.

Her study aimed to quantify the effect of lameness on the daily milk yield of dairy cows and involved 248 cows from the Langhill herd at Crichton Royal Farm in Dumfriesshire, randomly allocated two diets - a high concentrate and low forage ration or a low concentrate and high forage ration.

Staff at the farm used a locomotion scoring technique where 1 denotes ‘perfect’ and 5 reflects ‘difficulty in turning’. These scores and milk yield data, including lactation number and feed group, was collected and analysed from five lactations. 

“And we found that the milk yield of cows was significantly affected by locomotion score. A locomotion score of 4 resulted in a 1.11kg loss in daily milk yield compared to cows that scored 1,” said Mrs Onyiro. “A score of 5 saw daily milk yield reduced by 5.41kg.”

The results also showed that the highest yielding cows became lame early in the lactation - before 60 days after calving. “And cows of average production were lame after 60 days, while lower yielding cows were never lame throughout their lactation,” she added.

Presented to the British Society of Animal Science Annual Meeting, 2-4 April 2007 Southport, UK.

For further information contact jan.harland@harlandhall.co.uk or bsas@sac.ac.uk
Breed, feed and environment all key to lameness 

BSAS Paper 99

Both breed and nutritional and housing regimes influence the development of lameness in dairy cattle - that was the conclusion of a study to assess the effects of Holstein Friesian and Norwegian dairy cattle genetics on lameness within different production systems.

“The reduced levels of total lesions and white-line lesions indicate potential breed differences in relation to the predisposition to development of lameness,” Lorna Baird, from Hillsborough’s Agri-Food and Biosciences Institute, told delegates at this year’s British Society of Animal Science annual conference.

“Sole lesions and lameness are significant problems for dairy cow production and welfare,” she said. “Producers are increasingly incorporating non-Holstein genetics into their herds for a number of reasons, particularly to promote improved fertility and health.

But much of the evidence that alternative breeds improve hoof health characteristics is anecdotal - so we wanted to look into that.”

Her study involved 39 Holstein Friesian and 45 Norwegian calved heifers, which were allocated one of three rations - one containing high levels of concentrate, one with low levels, and a grass-based ration - and monitored for two lactations.

Heifers on the high and low concentrate rations were continuously housed indoors on a rotational system, so they spent similar amounts of time on slatted and solid concrete floors and were exposed to conditions produced by automatic scrapers.

“Both hind hooves of each animal were scored for sole lesions four times during both the first and second lactations, at four observation periods during lactation - eight to 70 days post calving, 71-150 days post calving, 151-225 days post calving and 226-362 days post calving,” said Ms Baird.

“Sole lesions were scored for severity and extent of the hood affected and we found that all cumulative lesion scores were higher in the first lactation than the second.

“Total cumulative lesion scores were highest in the 71-150 day post calving period, which corresponds with peak lactation.”

Holstein Friesian cows had higher total lesion scores and higher white-line lesion scores than the Norwegian cows.

“Cows on the grass-based diet had higher total lesion and sole lesion scores compared to those on the low-concentrate ration,” added Ms Baird.

“And this increase merits further investigation of both nutritional effects and environmental aspects, such as the condition of the tracks and lanes required to access pasture.”

Presented to the British Society of Animal Science Annual Meeting, 2-4 April 2007 Southport, UK.

For further information contact jan.harland@harlandhall.co.uk or bsas@sac.ac.uk
Spine posture can indicate hoof health status

BSAS Paper 100

Assessing spine posture has the potential to allow the early detection of sole ulcers and other hoof lesions.

“Cows with severe lesions are more likely to have a higher degree of arching of the back than those with less severe lesions,” Writtle College’s Nicola Blackie told delegates at this year’s British Society of Animal Science annual conference.

She shared the findings of her study, which assessed the effect of foot lesions on the spine posture of Holstein dairy cows in early lactation by using motion analysis.

“Locomotion scoring is an important tool to detect dairy cow lameness and a number of locomotion scoring systems use the posture of the back to identify lame cows,” she said.

“But, to date, no work has been published characterising the degree of arching of the spine observed in lame animals and its relationship with foot lesions. This is important in the early detection of lameness and could be incorporated into locomotion scoring systems.”

Her work involved 25 Holstein cows. Markers were attached to their skin at various points along the spine and the tail head and a video camera was used to film the cows each morning after milking.

Posture was assessed at ‘full support’ - where the limb is just seen to bear weight - and the distance between each marker and the ground was measured. Three strides were analysed for each cow and cows were locomotion scored using the film footage. And hoof lesions were assessed eight to 10 weeks later.

“The degree of arching of the spine at full support appears to be greater for cows with a locomotion score of 2 and 3, compared with cows with a score of 1 - which is defined as having a normal gait,” said Miss Blackie. “We will test our hypothesis that assessing spine posture can be used for the early detection of sole ulcers and other foot lesions in further studies involving more animals.”
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Feeding organic zinc can increase milk yield

BSAS Paper 101

Supplementing cow rations with an organic form of zinc, at the recommended level, increased milk yield. That was the finding of a trial, carried out by Carolyn Atkin from the Harper Adams University College, to investigate the effect of an organically bound source of zinc (Zn) as a replacement for inorganic Zn on dairy cow health and performance.

“It is well established that zinc is an essential micro-nutrient required to maintain health and performance in dairy cows and diets are traditionally supplemented with inorganic minerals, such as zinc oxide, but these may be poorly absorbed, resulting in an economic and environmental cost due to excess minerals being excreted,” she said.

“It is claimed that organically bound minerals are able to resist interaction before and at the absorption site in the small intestine, which may result in a lower dietary inclusion rate being required.”

Her trial involved 44 dairy cows that were, on average, 31 days into lactation. These were allocated to one of four treatment groups, fed a TMR with a basal supply of 811mg Zn and supplemented with one of four concentrates, differing in their level and form of Zn.

The concentrates provided an additional 600mg Zn per day - to supply the recommended level or 0.8 of the recommended level per day - in either inorganic form (ZnO) or organic form (Alltech’s Bioplex Zn). The concentrates were fed at the rate of 2kg per cow per day in one meal, through out-of-parlour feeders, for 14 weeks.

“We measured milk yield and feed intake daily and milk composition weekly,” said Miss Atkin. “And additional milk samples were taken at the beginning of the experiment and then fortnightly for subsequent analysis of somatic cell counts and milk amyloid A.”

“We found that cows supplemented with organically bound zinc at the recommended level of inclusion had a higher milk yield than those fed inorganic zinc at the recommended level or organically bound zinc at the low level. It was also noted that cows that received low levels of zinc, regardless of form, had higher somatic cell counts and milk amyloid A levels than those fed the high levels of zinc,” she added.

For further information contact jan.harland@harlandhall.co.uk or bsas@sac.ac.uk
Study highlights 

true incidence of calf mortality  



BSAS Paper 107

Systems need to be in place on farms to monitor the incidence of calf mortality. “And producers should then aim to reduce it by introducing improved management practices.”

So says Jessica Brickell, from the Royal Veterinary College. She’s just completed a study to accurately calculate the incidence of peri- and neo-natal mortality in dairy calves on commercial units in the south of England.

“Our work demonstrated that perinatal mortality rates in the UK continue to be considerably higher than the suggested target of between 1% and 3%,” she told delegates at this year’s British Society of Animal Science annual conference.

Perinatal mortality - defined as stillbirths and mortality during the first 24 hours of life - has previously been estimated across English herds at 7.8%, whereas neonatal mortality - death between 24 hours and 28 days old -  in the UK has been estimated to be as high as 10%.

Her study found that the average perinatal mortality across herds was 8.1%, ranging from 3% to 14% on individual units. Neonatal mortality averaged 3.4%, ranging from 0% to 13% on individual units.

“There was also a trend for neonatal mortality to increase with increasing herd size - 2.2% for herds of les than 200 cows and 4.9% for herds of more than 400 cows. More calves also died during the autumn and winter compared with spring and summer - 6.2% as opposed to just 2.6%.”

Calf mortality is often poorly documented and estimates that are available are possibly underestimated  because a dead calf at birth is not always recorded at farm level. This was the catalyst for Miss Brickell’s work.

A total of 18 herds were studied and these provided a range of management practices representative of those commonly encountered in the UK. Over a period of two months per farm, details on all calves (male and female) born alive, as well as those born dead or that had died during the first month of life, were recorded.

“And what we found represents a large loss of potential replacement dairy heifers and all the costs associated with that.”
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Forages increase intakes and yields  


    
BSAS Paper 123

Alternative forages can increase total forage intake but, in trials, only maize silage significantly increased milk yield and milk butterfat and protein yields.

“All the alternative forages fed in our study had a positive effect on milk composition, except urea treated wheat, fed to improve butterfat,” Desmond Patterson, from Hillsborough’s Agri-Food and Biosciences Institute, told delegates at this year’s British Society of Animal Science annual conference.

“And the fermented triticale treatment gave similar performance to fermented whole crop wheat, while forage maize produced the greatest concentrate ‘sparing’ effect.”

His work aimed to investigate the milk production potential of milled high dry matter whole crop wheat, in both urea-treated and fermented forms, and fermented triticale whole crop, as a partial replacement for grass silage.

“Previous work showed positive intake and milk production responses to the inclusion of maize silage in the grass silage-based diets fed to dairy herds in Northern Ireland,” he said.

“But fermented whole crop and high dry matter milled urea/urease treated whole crop wheats both increased forage intake, but had no significant effect on milk production,” he added, explaining the reason for his latest trial.

The feeding study involved 21 dairy cows in a changeover design, consisting of three four-week periods. The cows were fed a total of seven dietary treatments during the trial and data was recorded during the final two weeks of each trial period. Concentrates were fed in the parlour and the forages were mixed in a diet mixer. Individual intakes were recorded and the results analysed.

“We found that the alternative forage treatments significantly increased total forage dry matter intake, but only maize silage produced an increase in milk yield and yield of fat plus protein,” said Dr Desmond.

“The butterfat content of milk was increased by all the forages except for the urea-treated whole crop wheat and all the forages increased milk protein content.”
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Trial highlights 





          BSAS Paper 124

optimal cull-cow finishing strategy

There’s no benefit to feeding more than 6kg of concentrates per day when finishing cull cows for market - above this level there’s no significant additional daily live weight gain.

That was just one of the findings of a trial to evaluate four different finishing treatments for dairy cull cows, based on grass silage and concentrate feeding systems.

“Feeding system certainly affected the finishing time period at which cull cows are finished,” William Minchin, from Teagasc in Ireland, told delegates at this year’s British Society of Animal Science annual conference.

Replacement rate on farms in Ireland has increased from 16% in 1990 to 27% in 2003 - an increase of 0.8% per year. And cull cows make up about 38% of all cattle slaughtered in Irish meat factories.

“The annual slaughter is not evenly split through the year, with only 23% of total cows slaughtered in 2005 killed in the first third of the year, 36% in the second third and 41% in the final third, indicating that there is an influx of unconditioned dairy cows from the milking herd at the end of the cow’s lactation,” said Mr Williams.

“In Ireland, the average for all cull cow carcass weights is 282kg - considerably less than the average for other EU countries and especially low when compared to values in the major cull cow markets, such as France.”

Mr Williams work set out to develop guidelines to help producers finish their culls at a higher - and more profitable - weight.

His study involved 68 Holstein Friesian cull cows, which were assigned to four treatment groups and penned in groups of 17. The four treatments were ad-lib grass silage, grass silage plus 3kg of concentrate, grass silage and 6kg of concentrate and grass silage plus 9kg of concentrate.

Live weight, body condition score, back fat, carcass classification and group as well as individual dry matter intake were measured. And finishing targets were set to ensure that the cows reached the carcass classification required by the abattoir to optimise carcass value - a carcass weight of more than 272kg, a fat score of 3 or 4L, and a carcass classification P+ or O.

“The two things that had statistical significant were average daily gain and days on trial for each treatment,” said Mr Williams.

“As the proportion of concentrate in the diet increased, there was a corresponding decrease in the number of days to slaughter - up to 6kg of concentrate.”

The mean killing out percentage for each treatment was 46%: “And with the finishing criteria set in the study, the total feed budget for each treatment was in excess of 1.4 tonnes of dry matter,” he added.
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Organic mineral supplements 



         BSAS Paper 146

can improve cow conception rates
Feeding selenium and zinc in an organic form, to supplement dairy cows, reduced the number of cows not in calf at the end of the service period. “But the reproductive performance of the control group was disappointing and improvements observed in the treatment group were still below the UK national average,” said David Wilde, of Alltech UK.

He presented the findings of a study, which involved 88 cows, to delegates at this year’s British Society of Animal Science annual conference.

The cows were assigned to one of two treatments groups at calving on the basis of parity, previous yield and calving interval. They were fed a semi-complete ration comprising grass silage, whole crop wheat, brewers’ grains, molasses and 7.5kg of treatment concentrates (for maintenance plus 28 litres), with standard concentrates fed to yield in the parlour at a rate of 0.4kg per litres of milk above 28 litres.

The treatment concentrate provided an additional 6mg of Se per day, as Sel-Plex, and 300mg of Zn per day, as Bioplex Zn.

Each cow completed a 305-day lactation and milk yield at each milking was recorded. Samples were taken once a month - morning and afternoon - and analysed for fat, protein and somatic cell count. Fertility was recorded using NMR’s Interherd program.

“We found there was no effect of treatment on milk yield, milk fat and protein, or somatic cell count. There was also no effect on dry matter intake or any incidence of disease,” said Mr Wilde. “Neither was there any effect of treatment on the calving to first service interval, services per conception or conception rate to first service”.

Mr Wilde stressed that none of the differences between the groups were statistically significant, but  commented that, “cows fed the organic minerals had a tendency towards a higher conception rate over all services - 31.1% compared to 21.2% for the control group. The treatment group also had a lower 200-day empty rate - 27.5% compared to 45.2% for the control group.”

For further information contact jan.harland@harlandhall.co.uk or bsas@sac.ac.uk
Lesion severity shortens cows’ strides


BSAS Paper 182

The more severe the hoof lesion, the shorter the hind leg stride. This was the finding of a study to assess the effect of increasing locomotion score on stride length and tracking distance and it should help dairy scientists to develop a method of measuring stride characteristic to aid the detection of lameness.

“Tracking distance is also affected by lesion severity with the most severe lesions more likely to have a negative tracking value than those with less severe lesions,” Nicola Blackie, from Writtle College, told delegates at this year’s British Society of Animal Science annual conference.

Her study involved 25 lactation dairy cows. A digital camera was placed 15 metres perpendicular to an alley and cows were filmed following the morning milking. They had yellow cardboard markers glued to their fore and hind fetlocks and the area surrounding the marker was highlighted with a spray marker.

The images were digitised and analysed. Eight weeks after filming, all cows were given locomotion scores, and the severity of lesions assessed.

“We found that stride length was significantly longer for cows visually defined as having a normal gait, or a locomotion score of 1, compared to those that showed moderate lameness with a locomotion score of 3,” said Miss Blackie.

“No significant difference was found between cows with score 1 and 2 and score 2 and 3. There was no significant effect on locomotion score on fore stride length, which may be explained by the majority of lesions occurring on the hind feet.”

The study also showed that there was a tendency for cows with moderate lameness to have a more negative tracking distance. “Tracking distance is also affected by lesion severity, with the most severe lesions more likely to have a negative tracking value than those with less severe lesions,” she added.
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Later weaning 





BSAS Paper 195

improves calf bloom score

Weaning calves at a low level of concentrate intake had no significant effect on daily live weight gain to 12 weeks of age when compared to calves weaned when consuming a higher rate of concentrates. 

“But those weaned at a higher concentrate level had a significant improvement in calf coat bloom score,” said Simon Marsh, from Harper Adams University College.

“And this could have a marked improvement on calf value for producers rearing and selling calves at 12 weeks of age.”

Mr Marsh shared the findings of his study, to evaluate the effect of weaning twice-daily milk-fed calves on either a low (0.75kg) or high (1.25kg) concentrate intake on performance to 12 weeks old, with delegates at this year’s British Society of Animal Science annual conference.

“Late weaning systems are based on the theory of giving the calf the best possible start in life, but are costly due to the high milk intakes involved. So emphasis is usually placed on early weaning of the calf and encouraging concentrate intake,” he said.

A number of factors can effect concentrate intake, including quality and quantity of the milk being fed to the calf, calf size, and concentrate texture. The recommendations are to wean calved when they are eating 1kg of concentrate per day.

Mr Marsh’s trial involved 36 Holstein and Limousin cross bull and heifer calves. They were all individually penned on straw from a day old and fed colostrum for the first four days. They were then fed with a whey-based milk replacer twice a day. From days five to seven, this was fed at a rate of four litres per day and from day eight to weaning at a rate of five litres per day.

From day four, the calves received ad-lib concentrates and water. Calves were then weaned when eating either 0.75kg or 1.25kg of concentrate per day and moved into group pens.

“We found that calves weaned at the high level of concentrate intake recorded significantly higher daily live weight gains to weaning, weaning to 12 weeks, weaning weights and coat bloom score,” said Mr Marsh. “They were weaned 10.1 days later at about 7.5 weeks old and recorded higher milk and concentrate intakes. Calves fed the low rate of concentrate were weaned at about six weeks old.”
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Stringent monitoring must remain in place


BSAS Paper  197

There is a continuing risk to UK cattle from bovine Brucellosis and there is potential for within-herd transmission. So the current stringent monitoring policy must remain in place.

That was just one of the conclusions of an in depth analysis, using the cattle tracing scheme, by Angela Wright from the Royal Veterinary College, which set out to assess the risk of an epidemic in Great Britain and asked: have we been lucky so far?

“No. Luck has played little part in preventing an epidemic to date. Our work indicates that the UK’s stringent Brucellosis monitoring policy provides an adequate surveillance to identify outbreaks in a timely manner,” she told delegates at this year’s British society of Animal Science annual conference.

“But this may not remain the case if we were to revert to the EU monitoring policy of testing animals once every five years, rather than the UK’s current two.”

Bovine Brucellosis is a widespread, economically devastating and highly infectious zoonosis. It causes premature abortion in cattle, around five to seven months into the normal nine-month gestation, and the disease can be transferred to humans through milk.

“Great Britain has been ‘Officially Brucellosis Free’ since 1991 and it’s in the country’s interest to maintain this status,” said Ms Wright.

“But there have been three re-introductions of the disease since 2003, the most recent being in a beef herd in Cornwall in 2004, and such outbreaks threaten our disease-free status.”

By identifying epidemiological risk factors and using data from the cattle tracing scheme, she was able to identify the risk periods due to cattle births. Cattle movements originating from or ending in Cornwall (the location of the last outbreak) were identified from the database and a subset of 57,000 high-risk potentially infectious moves were identified and examined to establish the potential spread of the disease from these movements.

“Long-distance cattle movements out of Cornwall lead to many parts of great Britain with a real risk of widespread transmission, but the risk of an initial outbreak in Cornwall is no higher than for anywhere else in the country,” said Ms Wright.

“That said, if an outbreak should occur in Cornwall, which is a net exporter of cattle, the risk of onwards transmission is probably higher than average.”
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Kale-based systems 





BSAS Paper 238

give winter weight gains

Spring-born suckled calf steers can be out wintered on kale-based grazing systems and still achieve acceptable live weight gains. That was the finding of a study by Jimmy Hyslop, from the Scottish Agricultural College, which set out to determine the live weight changes in weaned spring-born suckled calf steers on kale-based systems - and to assess the dirtiness of steers’ hides at the end of the kale-grazing period.

“Under appropriate field conditions, we saw daily live weight gains of 0.37kg 0.44 kg for the kale-based systems. The daily live weight gain of the control group, which was housed and fed a whole crop and cereal-based concentrate ration, was 0.6kg,” he told delegates at this year’s British Society of Animal Science annual conference.

“The kale-based system gains were significantly lower, but they were acceptable,” he added.

Since the de-coupling of CAP subsidies from actual animal production, lowering the costs of finishing cattle production systems is one of the key challenges facing the beef industry.

“One of the largest costs associated with finished cattle production from spring-born suckled calves is the cost of over wintering the weaned steer calf,” said Dr Hyslop.

His trial, which set out to evaluate lower-cost kale grazing systems, involved a total of 45 spring-born suckled calf steers, of mixed breed types, that were allocated one of three winter feeding groups: kale grazing and straw; kale grazing and silage; and ad-lib whole crop cereal silage and 2kg/head/day of a cereal based concentrate.

“And we saw no significant differences in the start or end live weight figures, but daily live weight gain was lower and dirtiness score was higher for the kale-based out wintering systems, compared to the housed control.

“Observations on steer hide dirtiness score indicate that more work may be needed to investigate the dirtiness of steers kept outdoors on a kale-based systems, particularly if they are to be slaughtered from this system,” he added.
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