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Links between maturity rate and 

functional traits in Swiss Holsteins



BSAS Paper 7

A study to define dairy cow maturity rate (MR), to assist breed selection and to estimate with greater accuracy the genetic links with functional traits, has been undertaken.

Participants were from the Institute of Animal Sciences, Zurich and the Holstein Association of Switzerland (de Haas, Kadarmideen, Wegmann and Neuenschwander).

A gradual production increase is believed to reflect trouble-free cows with good fertility and high disease resistance which is a measure of the maturity rate, defined as reaching mature body weight.

Milk records from the Holstein Association of Switzerland, covering 42,807 cows were used in the formula for maturity. Analysed traits included udder health, fertility and conformation.

Heritability for MR was low (0.08) but genetic variation among sires existed. Additive genetic links of MR were moderately favourable with somatic cell score about 0.30 and chest width 0.30 and with these traits often found in long-lasting cows.

Analysis showed that a case of clinical mastitis in the first lactation leads to udder damage that limits a high production increase in the following lactations. A moderate first lactation allows the udder to develop into a full producing mammary system.

Of all linear conformation traits, angularity had the strongest negative correlation with MR. Cows showing lots of angularity had difficulties in retaining enough energy for growth.

It was concluded that production increase, as an indicator of maturity rate, is a potential trait to be included in a breeding goal.

Results showed that animals can be selected for production increase for there is good genetic variation between bulls.

This trait has favourable genetic links with economically important functional traits in dairy cattle breeding goals including health, fertility and conformation.

Results were presented at the British Society of Animal Science Annual Meeting, 4-6 April, York.

Growth curve implications

for Holstein dairy cows





BSAS Paper 13

The growth of dairy cows of average and high genetic merit, from birth to the end of their third lactation, was modelled to identify any differences in their growth curves.

Participants were Sustainable Livestock Systems, SAC, Midlothian and the School of Biological Sciences, Edinburgh University (Coffey, Hickey & Brotherstone)

Data was extracted from all select and control line cows up to third lactation supplied by Langhill Research Farm records and collected from 1990 to 2002.

Weights were recorded at birth, weaning, first winter, spring turnout, mid-summer and subsequent housing, then second winter, turnout and summer.

Results showed that selection for milk production in first lactation Holsteins has led to dairy cattle with significantly different weights at first calving.

This may have implications for the management of animals selected for production, to help optimise their lifetime performance.

Likewise, growth before first lactation could be included in future selection policies to optimise the expression of lifetime utility, including fitness of dairy cattle in modern management systems.

Results were given at the British Society of Animal Science Annual meeting, 4-6 April, York.
Implications of type trait

changes in first lactations





BSAS Paper 14

A study to examine how type trait changes recorded in the national dairy population, change over the first lactation, has been undertaken by Sustainable Livestock Systems, SAC, Bush Estate, Midlothian (Wall, Brotherstone and Coffey).

The analysis included any difference between sires in the type profiles of their daughters.

Focus was on linear type traits of udder support (US), stature (STAT), angularity (ANG), body depth (BD) and chest width (CW). The data set included 28,680 daughter records for 954 sires.

Genetic variances and heritabilities for the type traits agree with estimates from other studies.

Linear type traits linked with body volume and size (BD, CW, STAT) were shown to vary across lactation.

There are also differences in the profiles of change in type across lactation for daughters of sires.

Workers state that these changes could be indicative of animals using their body reserves to maintain lactation and/or differences in their rates of maturity.

Results were presented to the British Society of Animal Science Annual Meeting, 4-6 April, York. 

Predicting cow CP and fat content

from live body measurements




BSAS Paper 18

A study to develop prediction equations for empty body composition of milking cows, using body weight and other live animal data, has been undertaken at the Agricultural Research Institute of Northern Ireland (Agnew, Yan and Porter).

Body composition data were derived from Holstein-Friesian milkers. The foetus and associated fluid and membranes were removed from pregnant cows.

After bleeding, bodies of the animals were divided into 8 parts including hide, feet, udder, head, digestive tract less contents except for omasum, urino-genital tract and pluck comprising, trachea, lungs, heart, diaphragm liver, kidneys, tail and the carcass.

Fat and crude protein contents were positively related to live weight, empty body weight, condition score, parity and stage of lactation.

Relationships between body crude protein and fat contents and live animal measurements were relatively high at up to 0.94. This indicated that these two variables can be predicted accurately in milking dairy cows.

The paper was presented to the British Society of Animal Science Annual Meeting, 4-6 April, York. 

Links between cow condition

score and body composition




BSAS Paper 19

Links between cow body condition score and body concentration of fat, crude protein and energy have been studied at the Agricultural Research Institute of Northern Ireland (Yan, Agnew and Mayne)

The trial used 146 data sets from 29 Holstein-Friesian cows in first lactation, 32 in second lactation and 88 cows in third lactation or over.

The foetus and associated fluid and membranes were removed from slaughtered pregnant cows, before measurement of fat, crude protein and energy contents of the whole body.

Empty body weight was determined as live weight minus weight of gut contents and foetus and associated fluids and membranes. Body condition score was determined.

There was a wide range in empty body weight from 293 to 606kg and empty body concentrations of fat and energy. The range of empty body crude protein concentration was much smaller than for fat.

There was no significant link between empty body crude protein concentration and condition score or empty body energy concentration.

However, increasing condition score significantly increased empty body concentrations of fat and energy when the effects of stage of lactation were removed.

It was concluded that increasing condition score had no significant effect on empty body concentration of crude protein, but significantly increased empty body concentration of fat and energy in milking cows. 

Results were given at the British Society of Animal Science Annual Meting, 4-6 April, York.
Dairy cow response




to whole-crop wheat






BSAS Paper 22

The effect of rate of inclusion of processed, urea-treated, whole-crop wheat (WCW) on the performance and apparent digestibility in dairy cows, has been explored.

Work at Harper Adams University College, Newport, Shropshire (Bond, Readman, Huntington and Sinclair) used a conventionally managed crop of Equinox winter wheat.

The crop was harvested when grain was at the hard dough stage and preserved using a urea and urease product (Home n’ Dry) supplying 20kg urea/tonne of forage dry matter.

Grass silage was mixed with WCW in the following dry matter proportions to provide 4 diet treatments: grass silage alone, 75% grass silage 25% WCW, 50% grass silage 50% WCW and 25% grass silage 75% WCW.

Feed was offered to 44 Holstein-Friesian cows averaging 29 days into lactation..

The inclusion of processed, urea treated WCW at 25% level in the forage resulted in a higher dry matter intake and a higher milk yield than feeding grass silage alone.

Inclusion of WCW at higher levels than 25% of the forage dry matter provided little benefit in milk yield compared with grass silage alone. 

Neutral detergent fibre and starch digestibility declined with increasing inclusion of WCW in the diet.

Findings were delivered at the British Society of Animal Science Annual Meeting, 4-6 April, York.

Red clover and maize silage

mixtures suit milking cows





BSAS Paper 23

Dairy cow production and efficiency responses to mixtures of red clover and maize silages, compared with perennial ryegrass silage, have been studied

Work was conducted at two Institute of Grassland and Environmental Research sites at Plas Gogerddan and the Trawsgoed Research Farm, Aberystwyth (Dewhurst, Merry and Davies).

8 Holstein-Friesian cows in early to mid-lactation were used over three 4-week periods.

All cows had 4kg/day of a standard concentrate and one of three forage treatments. These were perennial ryegrass silage offered ad libitum; 40% red clover silage and 60% maize silage;  25% red clover and 75% maize silage, also offered ad libitum.

Large increases in milk production of 5kg/day were achieved by replacing ryegrass silage with mixtures of red clover and maize silages even when forage intake was restricted.

Nitrogen use efficiency of the red clover containing diets were similar for grass silage and the 40% red clover 60% maize silage mixture, despite the 36% higher nitrogen intakes for the latter.

N-use efficiency of the red clover containing diets was increased significantly by reducing N intake, either by restricting forage intake or using a lower 25% inclusion of red clover in the forage.

Results were presented to the British Society of Animal Science Annual Meeting, 4-6 April, York.

Progesterone link with

cow follicular cysts 





     BSAS Paper 38

The endocrinology of cows with cystic follicles has been compared with normal animals.

Trial work at the Nottingham University School of Biosciences, Sutton Bonington, Leics (Robinson, Hunter and Mann), tested the assumption that the development of follicular cysts is preceded by an increased concentration of circulating progesterone.

In 24 dry, multiparous Holstein-Friesian cows, heat cycles were initially synchronised by inserting a CIDR device for 10 days followed by an injection of cloprostenol on the day of CIDR withdrawal.

During the ensuing cycle luteolysis was induced by a further cloprostenol injection. Ovaries were scanned daily by transrectal ultrasonography to detect the timing of ovulation.

Before induction of luteolysis plasma samples were collected for progesterone and oestradial analysis and lutenising hormone analysis.

In three cows, ovulation failed to occur with these animals developing follicular cysts.

For the normal group all hormonal parameters were within typical ranges but in the cystic anovulatory group, while progesterone concentration before luteolysis was similar, the follicular phase concentration was two fold higher than the normal and cystic ovulatory groups.

Results demonstrate clearly that elevated plasma progesterone concentrations are linked with reduced lutenising hormone pulse frequency.

The absence of a lutenising hormone surge in cows failing to ovulate results in the development of follicular cysts.

Findings were presented at the British Society of Animal Science Annual Meeting, 4-6 April, York.

Progesterone measure predicts

cow breeding status






BSAS Paper 40

The use of automated milk progesterone sampling to model the reproductive status of cows as well as the timing of oestrus, has been explored.

Participants include the Danish Institute of Agricultural Sciences, Tjele, Denmark and the Department of Biological Sciences, University of Quebec, Canada (Friggens, Mizeck and Chagunda).

The main input to the model is milk progesterone concentration plus a number of additional inputs, where available, to exploit other known contributors to breeding performance.

The latter include days from calving, breed, parity, signs of heat, insemination date, pregnancy determination, energy status, body fatness, milk urea content and reproductive disorders linked with calving.

However, the model is designed to function in the absence of all the additional inputs.

Its is assumed that progesterone is the definitive measure of breeding status.

Authors claim the model could readily identify and distinguish reproductive status and was robust enough to tolerate reductions in sampling frequency and to a doubling in the random variation in raw progesterone values.

Results were presented at the British Society of Animal Science Annual Meeting, 4-6 April, York.
Delta9-desaturase enzyme

activity in dairy cows




BSAS Paper 52

Genetic variation in delta9-desaturase activity in dairy cows has been investigated using milk fatty acid profiles.

Participants were University of Nottinghan School of BioSciences, Sutton Bonington, and the Faculty of Vet Science, Liverpool University, South Wirral (Royal and Garnsworthy).

The enzyme is involved in the production of conjugated linoleic acid, which has numerous health benefits in human diet.

A data base consisting of 499 paternal half-sib families varying between 1 and 29 daughters per sire was used. Holstein-Friesian cows were selected from 281 commercial farms and milk samples (one/cow) were collected.

Proportions of individual fatty acids in these samples were determined by gas chromatography. Moderate, significant estimates for the heritability of desaturase activity were obtained.

Analysis provides evidence that additive genetic variance is responsible for a substantial proportion of the variation in delta9-desaturase activity in dairy cows.

The means desaturase activity could be used in future breeding programmes to increase the ‘healthy’ conjugated linoleic acid and mono-unsaturated fatty acid content of milk.

Details were presented at the British Society of Animal Science Annual Meeting, 6 April, York.

Weak link between cow

fertility and type traits





BSAS Paper 53

Genetic and phenotypic correlation between rump angle and fertility traits in dairy cows has been studied. This includes the popular belief that high rump angle equates with poor fertility.

Work was by Sustainable Livestock Systems, SAC. Penicuik and School of Biological Sciences, University of Edinburgh (Wall, White, Coffey and Brotherstone).

Direct fertility traits were defined using information on insemination and calvings from national milk recording databases.

These included calving interval (CI), number of days to first AI (DFS) and return to service within 56 days (NR56).

Six linear type and composite traits were chosen for further investigation including rump angle (RA), rump width (RW), rear udder height (RUH), udder support (US) and the composite traits of mammary system (MAM) and legs and feet (L&F).

The study showed little link between between some linear type traits and fertility in UK dairy cows.

Analysis of a non-linear link between RA and CI showed that change in RA did not have a significant effect on CI.

This challenges anecdotal farming evidence that cows with poor fertility (both cyclic and conception) will have higher pins and poor legs and feet.

MAM was correlated with fertility but this was not adjusted for production,

L&F was significantly correlated with fertility and could be a useful addition to the evaluation of fertility in the UK.

Information was presented to the British Society of Animal Science Annual Meeting, 4-6 April, York.

How breeding performance

affects production and profit




BSAS Paper 117

The impact of cow breeding performance and calving pattern on revenue and effects on both replacement rate and age at first calving, have been calculated for dairy herds in Taiwan.

Survey data currently shows an average of 2.87 lactations for the Taiwanese national herd with 67% of cows culled before third lactation.

A linear programming analysis used by the School of Agriculture, University of Newcastle-upon-Tyne (Chang, Rowlinson and Cain) illustrates the inter-locking factors which contribute to herd gross margin.

In this study Tiawan Council of Agriculture data shows the average dairy farm carrying up to 100 cows and generating a gross margin (GM) equivalent to £96,750.

If heifer rearing improves and heifers calve at 24 months instead of 30 months, this generates a 15.3% increase in annual GM. Conversely, poor conception rate can reduce GM by 13.2% if heifers first calve at 36 months.

Results show the effects of replacement rate are not as costly as the delayed age at first calving. The objective value only increases by 2.7% and 5.2% as replacement rate is reduced to 25% and 20% respectively.

But when replacement rate is considered together with the target 24 months age at first calving, the objective value increases by 16.8 and 18.1%.

Breeding at 24 rather than 30 months reduces labour and feed inputs substantially. Varying replacement rate also changes the herd structure resulting in increased milk production. But income from higher milk yields does not cover the increased cost of heifer breeding.

Reducing heifer rearing costs is a key factor to an increase in GM.

The interplay between these different yardsticks was highlighted in information presented to the British Society of Animal Science Annual Meeting, 4-6 April, York.
High protein milk replacer

for Jersey and H-F calves





BSAS Paper 187

The response of Holstein Friesian (HF) and Jersey calves (J) to two concentrations of a high protein milk replacer, have been studied.

Trial work was by the Department of Agriculture and Forestry, University of Aberdeen, and Nutreco Ruminant Research Centre, Boxmeer, Holland (Speijers, Langa, Struthers, Twigge and Scaife).

26 bull and 26 heifer HF and J calves were assigned to a standard control or high concentration of milk replacer.

All calves had colostrum in their first week at 2 and 3 litre/day for J and HF calves respectively. From one week old calves had whole milk for 2 weeks increasing to 4 and 6 litres/day for J and HF respectively.

From 4 weeks calves were fed a whey-based milk replacer powder with 30% crude protein and 20MJ ME/kg dry matter. Milk replacer was mixed with water at a concentration of 100g/litre, or 200g/litre at 40C approximately.

Calves were fed 4(J) and 6 (HF) litres/day in two feeds.

Calves were penned individually and also offered a pelleted 18% crude protein starter feed up weaning at 6 to 8 weeks depending on body weight for HF calves, while J calves were weaned at 12 weeks.

Calves were weighed at birth and once weekly to weaning.

Feeding a higher concentration of milk replacer improved growth rate and weaning weight of both HF and J calves – a consequence of increased dry matter intake.

Efficiency of feed conversion was maintained and there were no treatment or breed differences in the health of calves. 

One or two calves for each treatment or breed were treated for scour.

Results were given at the British Society of Animal Science Annual Meeting, 4-6 April, York.

Dairy cow response to

essential oils additive




BSAS Paper 188

The response of high-yielding dairy cows to a proprietary  supplement, ‘Crina Ruminants’, containing a blend of essential oils, in terms of feed intake and milk production, was investigated.

Trial work was by SAC Life Sciences Teaching Group, Auchincruive, Ayr, and SAC Dairy Research Centre, Dumfries (Offer, Bell and Roberts).

16 Holstein-Friesian cows in early lactation were used and treatments provided increasing amounts of the supplement, from a nil control to 0.5, 1.0 and 2.0g/head/day.

Cows fed from individual feeding stalls and had grass silage ad libitum and an 18% protein dairy concentrate.

Addition of ‘Crina Ruminants’ to a conventional dairy cow winter diet increased the output of milk, fat and protein.

The responses were related linearly to dose rate and were not explained by increased overall feed intake.

Authors suggest that ‘Crina Ruminants’ seemed to improve the efficiency of conversion of feed energy to milk energy, perhaps by improving rumen function.

The trial was reported at the British Society of Animal Science Annual Meeting, 4-6 April, York.  

Calf response to level of milk

replacer and protein content




BSAS Paper 192

The influence of level of milk replacer and its crude protein content, on calf performance during the first 8 weeks of life for spring-born calves, has been studied.

Work was by the Agricultural Research Institute of Northern Ireland; Teagasc,Grange Research, County Meath, Ireland, and Nutreco Ruminant Research Centre, Boxmeer, Holland (Wicks, Fallon, Twigge and Dawson).

100 spring-born calves, 61 heifers and 39 bulls, were allocated one of 4 treatments at 5 days old.

After receiving colostrum for the first 5 days of life, milk replacer was fed by automatic teat feeders till 56 days weaning.

Milk replacement feed levels were 5 or 10 litres/day with 12g milk replacer powder/litre and using  replacer with either a crude protein content of 23 or 30% fresh milk powder.

Calves fed 10 litres/day of milk replacer grew faster from birth to weaning at 56 days, compared with calves fed 5 litres/day, but there was no difference at 180 days.

Results confirm previous findings that there is no benefit from increasing the protein content of milk replacer fed to calves.

Calves offered 10 litres/day drank only 7.8 litres/day.

Results were given at the British Society of Animal Science Annual Meeting, 4-6 April, York.
Training and research priorities

for SW milk producers




BSAS Paper 206

A study to identify the training, advisory and research needs of milk producers in the south west of England was undertaken.

Collaborators were Milk Link, Plymouth, Devon, and School of Biological Sciences, University of Plymouth, Devon (Clemens and Margerison).

Results were based on a telephone survey of 72 dairy farmers from Cornwall, Devon and Dorset, selected at random from a dairy farmer co-operative database.

40 questions were designed to characterise management practices and herd performance and to identify training and advisory needs. A total of 50 questionnaires were completed representing a 72% response rate.

Mean yield was 7000 litres/cow with the majority of herds calving round the year. Farms specialising in milk production were 12% of the sample with 88% having more than one enterprise.

Mastitus control was the factor identified most frequently as a training and research need, followed by animal nutrition, computer and software use, fertility, lameness/foot trimming and general administration.

Authors state that mastitis control provides the opportunity for participating research to enable farmers to control the disease more efficiently and prevent clinical mastitis, thus reducing somatic cell counts.

This is also an opportunity to reduce antibiotic therapy and economic loss, increasing milk price and profit in the process.

Survey findings were presented at the British Society of Animal Science Annual Meeting, 4-6 April, York.

Antibiotic and salt water

for digital dermatitis






BSAS Paper 207

The use of either oxytetracycline or sodium chloride solution on the pre-washed rear feet of cows, for the prevention/treatment of digital dermatitis, has been studied.

The trial was at Myerscough College, Preston, Lancs (Ishmael, Goodman, Martin and Stockwell).

A pilot study of 60 cows showed about 50% had digital dermatitis lesions of varying severity in the rear feet.

The 60 cows were split into three groups of 20, balanced by calving date, and housed in cubicles throughout the trial.

All cows had their rear feet pre-washed with water before any treatment.

A control group had no treatment, while the antibiotic group was treated with oxytetracycline aerosol. 

The NaCl group was treated with an application of salt water (20% sodium chloride) using a hand held spray gun.

Foot lesion severity was scored.

Treatment with antibiotic reduced lesion score significantly, compared with no treatment, while salt water treatment prevented lesion scores from increasing, but did not reduce them.

While only antibiotic treatment was an effective cure, researchers consider that a salty water wash can provide a cost-effective alternative to antibiotic use on farms, as a protective measure against digital dermatitis.

The findings were presented at the British Society of Animal Science Annual Meeting, 4-6 April, York.

Links between hoof

measures and lameness





BSAS Paper 208

Measurements of the front and hind claws have been compared with the incidence of lameness and the formation of sole horn lesions in first lactation heifers, housed in straw yards.

Work was conducted by the University of Plymouth, Department of Biological Sciences, Newton Abbot, Devon (Winkler and Margerison)

Hoof angle, length of front hoof wall, height of the heel, hoof growth and wear rates, were measured on the right front and rear hooves of 20 heifers.

The checks were made at 2 months before calving and 50, 100 and 150 days after calving.

All claws were assessed for sole ulcer and haemorrhage at the same time. Scores were calculated separately for the sole and white line areas. Locomotion was scored weekly.

Heifers were kept at pasture and joined the milking herd one month before calving. They were then housed as a separate group in a straw yard.

An analysis of results showed that the length of the dorsal border of the hind claws was related to a higher lesion score of the white line.

The lesion score of the white line and the locomotion score were also correlated positively with heel height and height of the side wall, indicating they were related to a general increase in hoof measurements.

Authors state that the increase in the length and height of the hooves during the post-calving period, may be related to smaller wear rates when animals are housed in a straw yard.

Observations were presented at the British Society of Animal Science Annual Meeting. 4-6 April, York.
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