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ABSTRACT

The benefits of taking positive action on a herd basis to maintain animal health
and efficient production have long been appreciated by the dairy industry.
Planned health and production schemes in beef suckler herds have been run
successfully in Canada, America and Australia since the late 1970’s and their
popularity has continued to grow. In the United Kingdom the subject of herd
health has recently been fashionable in the dairy and sheep industries however it
has had little recognition in the beef industry.

There has been a renewed interest in beef suckler cattle and a move from
the traditional extensive hill systems to more intensive systems on upland and
lowground farms. Due to consumer pressure there are tighter specifications for
carcase quality. Therefore more planned systems of production are necessary to
maintain profitability and minimise disease.

In this study it was hoped that after the implementation of planned health
and production schemes on a cross section of beef suckler farms there would be
an improvement in herd performance. Records of cow calving details and calf
weights by the majority of the farmers allowed the monitoring of herd
performance. In the herds studied there was great variation in husbandry
practices and in the agricultural background of the farmers so advice was
tailored to suit each individual. Certain problems were commonly encountered
especially diarrhoea and pneumonia in calves and poor reproductive efficiency
of cows. The majority of problems were best overcome by changes in farm
management. On all farms there were improvements seen as a result of visits as
measured by cow reproductive performance, incidence of calf diseases and calf

performance.
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CHAPTER 1.

A REVIEW OF THE LITERATURE

1.1. SUCKLED CALF PRODUCTION

The capture of wild Aurochs by the Egyptians around 6000 BC is thought to be
the first domestication of cattle (Schwabe, 1978). Domestic cattle are now found
on every Continent, and have developed depending on regional climates, land
types and population densities. In North and South America, Australia and some
parts of Africa the dairy and beef industries are separate, very large beef herds
are ranched on the dry ranges and milk production is centred around densely
populated areas (Allen and Kilkenny, 1984,; Allen, 19905). In Europe dairy
cattle dominate the industry and beef production is largely a by-product of
dairying, with historically 75 percent of beef and veal produced from the dairy
herd (MLC, 1989).

The United Kingdom has an integrated cattle industry which allows an
exchange of breeding stock between beef and dairy herds (Figure 1.1.). This
results in the production of higher quality beef cross calves from the dairy herds
and the beef suckler herd benefits from the hybrid vigour of dairy cross cows.
The only other country to adopt such a system is Ireland.‘Since the introduction
of milk quotas there has been an increase in this integration of beef and dairy
systems. This is reflected in the percentage of beef sires used on dairy cows; until
the introduction of milk quotas around 33 percent of the bulls used were beef
breeds but this figure soon rose to 50 percent (Allen, 19905). Many of the heifers

from these beef sires become beef suckler cows.



€220 $ #. $ T ( $ # " $ ) % $- +0+0 L% $



20

The other source of heifers for beef suckler herds are hill cows crossed with
White Beef Shorthorn bulls. These crosses, for example the Blue Grey out of
the Galloway and the Luing out of the Highland (Mason, 1969), are especially
suitable for hill and upland farms. The use of crossbred compared to purebred
cows was shown to result in an increase in weight of calf weaned per cow put to
the bull (Gaines et al, 1978), this was due to both an increase in numbers of
calves born (Gaines et al, 1966) and to better performance of calves (Hodgson et
al, 1980; Rollins et al, 1969). The nutrient requirements of cows depends on
breed, as mature weight of cow and milk yield and quality will dictate energy
demands. Large breeds of cow should be avoided when feed supplies are limited,
smaller breeds will be more efficient (Carpenter, 1972). Where supplies are
abundant and cheap, such as arable units, the increased feed required for the
larger cows may well cost less than the increase weight of calf produced, so
overall profits will be higher (Lowman, 1988). In recent years there has been an
increase in the use of the Holstein breed in the dairy herd which has resulted in a
deterioration in conformation of dairy cross suckler cows. In an attempt to
combat this poor conformation some producers are using continental cross dairy
cows especially Limousin and Simmental crosses (Allen, 1990p). These large
cows are better suited for farms where there are plentiful feed supplies.

Traditionally suckler herds were kept on rough hil: ground where it was
unsuitable to keep other cattle and, due to a lack of coﬁserved fodder to feed
lactating cattle over winter, calving was confined to spring when early lactation
coincided with peak grass growth. Calves were weaned in late summer or
autumn when they were sold as stores (Thomas, 1983).

Now more upland and lowland farms keep suckler cows where there is
adequate stored feed so autumn calving is feasible. This produces older, heavier,
more saleable calves for the autumn suckled calf sales. The input for autumn

calving herds is higher due to increased feed requirements, but profit per cow is
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greater than calving in other seasons (Figure 1.2.). In spring calving herds, where

less fodder is conserved over winter, higher stocking rates can be achieved

producing greater profits per hectare.

Autumn Spring Summer

Cattle performance

Calf sale weight (kg) 339 275 347
Pre-weaning gain (kg/day) 0.89 1.0 0.98
Stocking rate (cows/hectare) 1.21 1.82 1.53
Financial performance (£)

Calf sales 364 295 351
Variable costs including feeds, 145 111 153
veterinary costs, bedding, etc.

Gross inargin per cow 271 236 256
Gross margin per hectare 328 430 392

(From MLC Yearbook 1991)

Figure 1.2. Comparison of Autumn, Spring and Summer calving upland herds in

1990.

Winter calving will also enable the production of well grown calves for autumn

sales and winter feed costs will be lower than for autumn calving. However the
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cows are usually calved indoors which increases disease risk and calf mortality
(Allen and Kilkenny, 19844).

Summer calving allows rebreeding of cows before wir:ter so conception rates
are higher than with autumn calving but as calves are not sold till the following
autumn overall feed costs are high (Allen, 1990,).

Feed costs make up around eighty percent of the total variable costs of
producing weaned suckled calves on hill and upland farms (Russel, 1986). When
considering the low gross margins achieved today it is pertinent to look at
opportunities to reduce these costs without penalizing production (Russel, 1986;
Gurnett and Waterhouse, 1985).

In spring calving herds it has been shown that providing condition at the start
of winter is adequate and that summer grazing will allow replenishment, low
levels of winter feeding have no significant effect on c;lf birth weight or on
subsequent performance of either cows or calves (Powell and Matravers, 1975;
Chapple, 1981). If cows are condition score 3.5 at the start of winter they can
lose one full condition score over the winter period which means feeding
approximately 70% of the requirements to maintain condition over winter
(Russel, 1986). This will result in considerable saving in feed costs.

For Autumn calving cows major constraints to the manipulation of body
reserves are that to try to avoid dystokia the cows should not be too fat at
parturition and that undernutrition should be avoided during rebreeding and
implantation. So ideally cows should calf at condition scc|>re three and be fed to
maintain condition until one month after the end of mating (Lowman, 1986;
Russel and Broadbent, 1985). Thereafter feeding to allow a loss of around one
condition score is acceptable. The small reduction in calf growth rate which will
be encountered as a result of reduced milk yield of the cows can be minimized by
offering calves access to roughage ad libitum and a maximum of 2kg concentrates

per head per day (Russel and Broadbent, 1985).
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The fate of suckled calves bought in the autumn will depend on their size.
Well grown calves are fed to grow quickly over winter to be sold finished at 15 to
18 months and live weight gains over winter are in the region of 1 kg per day
(MLC, 1991). Lighter calves are stored over the winter with live weight gains of
around 0.64kg per day in preparation for finishing at grass at 18 to 24 months of
age, gaining approximately 0.76 kg per day at grass (MLC, 1991). The latter
calves may be finished on the farm where they are wintered or they are traded in
the spring to special grass finishers. Very slow growing cattle may be stored for
two or three winters before being finished at 30 months or older (Allen and
Kilkenny, 1984,).

On lowland farms where feeds and buildings are available there has been a
move to intensify production by overwintering calves to sell as stores, or even
finished, in the spring. Bull calves are weaned in early autumn onto cereal diets
to finish at 11 to 12 months. An alternative to the cereal finishing is grass/ cereal
finishing where calves are weaned early onto a silage/ cereal ration to finish at
13 to 15 months. These systems produce live weight gains of 1.2 to 1.4 kilograms
live weight per day (MLC , 1991) and require good stockmanship as there are
many potential problems.

There are groups who frequently buy and sell store and finishing cattle, the
animals often spending only short periods on any particular holding. These are
not really farmers but businessmen who follow the markets carefully, making a
living from their trading skills (Allen and Kilkenny, 1984¢; Allen, 1990,).

The choice of bull breeds for the suckler herds is designed to suit the
available resources and the environment in which the cattle will be kept
(Armstrong et al, 1990). In the traditional systems, where only poor quality feeds
are available, the early maturing Hereford and Angus sires have been popular.
These calves finished at an early age though slaughter weights were relatively

low and the carcases tended to be fat. The continental bulls are more popular
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now, they tend to be slow maturing and fast growing so can be fed high quality
rations to grow quickly without becoming fat. The first of the continentals to be
introduced to the United Kingdom was the Charolais and it is still proving to be
one of the most popular breeds. Due to consumer demands the retailer is
looking for even leaner meat so premiums are now being paid for the most
suitable carcases. The meat and livestock commission have graded carcases for
many years but in November 1981 the United Kingdom started to use the EEC
classification scheme (Figure 1.3.).

Conformation classes are described by the letters E (excellent) to P (poor)
and fatness is by numbers 1 (lean) to SH (fat). Fat classes and conformation are
determined visually using photographic reference scales (Allen and Kilkenny,
1984p,).

Market premiums are evident for carcases with the highest classification and
over-fat carcases are often penalized (Figure 1.4.). As firﬁshing systems become
more intensive there has been an increase in the use of Limousin bulls as their
calves have good conformation and less fat even when finished on intensive

cereal rations.
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1.2. THE BEEF INDUSTRY TODAY

In the 1950’s and 1960’s beef cattle numbers throughout the world remained
relatively static. In the early 1970’s there seemed to be an increase in consumer
demand for red meats in developed countries which resulted in a rise in beef
cattle numbers (Ventura, 1979). Numbers reached a peak in 1974 and after this,
due to a world recession, there was a move to an increase in consumption of less
expensive white meats. This drop in demand resulted in over-production and a
decrease in beef prices so consumption increased again, this led to an increase
dependence on beef from the dairy industry since beef cow numbers were still
declining (Figure 1.5.).

The imposition of milk quotas in the European Communities in 1984 led to a
reduction in dairy cows numbers throughout Europe including the United
Kingdom (Figure 1.5.) (Allen, 19905). Dairy cow slaughtering increased initially
so beef production was maintained but since then beef production has declined.
A further restriction on milk quotas in 1987 extended this decrease in dairy cattle
and therefore in beef and veal production (Figure 1.6.). There has been a
renewed interest in the suckler herd since 1986 (Figure 1.5.), so beef and veal
production started to increase again in 1990 (Figure 1.6.).

Another important influence on the United Kingdom cattle industry was the
recognition of Bovine Spongiform Encephalopathy (BSE). The first case was
recognized in 1985 (Wells et al, 1987) and, as a result of increasing publicity, by
late 1989 consumer demand for red meats plummeted and the price of slaughter
cattle fell dramatically ( Figures 1.7. and 1.8.). This reduction in slaughter value
resulted in profitability falling for all beef herds in 1990.

There was uncertainty about the transmission of BSE and due to fears of it

being a potential zoonosis the export of live calves decreased. An EEC directive
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in February 1990 limited exports to calves less than six months of age and those
had to be identified then slaughtered by six months of age.

Export of beef and veal had also plummeted in 1990 when several EEC
countries placed restrictions on British beef, however in June 1990 the EEC
Agricultural Council ordered lifting of these bans subject to the introduction of
certification for exports to other EC countries. This resulted in increased exports,
this was partly due to improved trading with Italy and Mexico.

There have been new export initiatives in the 1990 to 1991 period. The first
is the Scottish Meat Export Initiative (Scotmex) run by Scottish Enterprise, The
Meat and Livestock Commission and the Scottish Quality Meat and Lamb
Association; these groups together with the Scottish association of meat
wholesalers have developed two new schemes to promote the export of Scottish
beef. One is the ‘Industry wide’ scheme to develop the market overseas. The
other is a Scottish Beef Club which aims to establish a group of high quality
restaurants who serve Scottish beef to promote the image of the product. There
are already club members in Belgium and Italy and expansion to involve
Germany, Holland and France is due in 1992.

Another initiative is the British Quality Beef Scheme which combines the
development of a quality assurance scheme and promotion of quality beef to
overseas wholesalers. There are a set of stringent standards to be adhered to and
wholesalers are invited to inspect meat plants. This scheme is already started

with Dutch wholesalers and the French will be the next to be approached.
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1.3. THE HISTORY OF HERD HEALTH

The first well documented account of control of disease in cattle was in July
1714, when government appointed officials, a surgeon to King George I and
several ‘cow doctors’ decided on recommendations to control an outbreak of
cattle plague (Rinderpest) (Ministry of Agriculture, Fisheries and Food
(MAFF), 1965). As a result of these recommendations the outbreak was
controlled within three months. The value of keeping records was realized even
in 1793 when a Board of Agriculture was established to compile agricultural
statistics to improve knowledge of livestock (MAFF, 1965). After the outbreaks
of Foot and Mouth in 1839 and of Pleuropneumonia in 1840 the English
Agricultural Society (formerly the Board of Agriculture) were drawn to the fact
that the veterinary colleges, in London (opened 1791) and Edinburgh (opened
1820) (Pattison, 1984), did not take the study of farm livestock seriously (MAFF,
1965), so colleges were persuaded to rectify this deficiency in teaching.

When cattle plague struck in 1865 advice on control was ignored and disaster
ensued resulting in devastation of the cattle industry. This helped to spur the
formation of a government Animal Health Division whose role was to control
disease in the nations livestock (Pattison, 1984).

The real revolution in modern veterinary practice came after the second
world war (Radostits, 1987). Research was improving knowledge of diseases, and
new treatments such as the Sulphonamides in 1936 (Pattison, 1984) and vaccines
were being used in sheep in the early 1930’s (Pattison, 1984). There was a sharp
increase in living standards with an increase in demands for meat and milk, so
farm animals became much more valuable. Large animal veterinary practices
were beginning to thrive though much of the work focused on treatment of

individual sick animals. (Radostits, 1987).
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In the mid 1960’s veterinary surgeons and farmers were beginning to
appreciate the value of taking positive action to maintain animal health and
efficient production on a herd basis (Radostits, 1987). The benefits from taking
early action against subclinical disease were realized. Barros (1988) showed from
an abattoir survey that subclinical fascioliasis in lambs decreased production for
the year at the equivalent cost of 25 percent of total variable costs for the year.

In the 1980’s regular scheduled visits by veterinary surgeons to dairy farms
were becoming common. In a Canadian survey in 1981 Magwood (1983) found
that 80 percent of veterinary surgeons in farm animal practice spent some time
involved in herd health management; ten to 20 percent of their time with dairy
herds and only two to ten percent with beef suckler herds. By 1982 many dairy
farmers in the United Kingdom expected and demanded routine veterinary visits
(Stephens et al, 1982). Planned health and production on dairy herds was done
by the veterinary surgeon alone (Stephens et al, 1982; Williamson, 1980) or by a
multidisciplinary team advising on health, nutrition and management (Kelly et al,
1988; Fetrow et al, 1987).

Computerized recording systems have often been used to improve efficiency
in planned health schemes. The first computer programmes were based on a
central Mainframe to which farmers posted records and after analysis results
were posted back (Blood, 1985), this resulted in a slow turn-round of
information. These programmes often used sophisticated languages requiring a
certain amount of computer knowledge to use (Blood, 1985). The Computerized
System for Recording Events affecting Economically important Livestock
(COSREEL) used by the Agricultural Research Council utilised Fortran IV
which required coding of information by trained staff (Russel and Rowlands,
1983). The advantage of a large central Mainframe was the ability to combine
information from several different areas and this may be useful for research

purposes (Esslemont and Eddy, 1977; Russel and Rowlands, 1983).
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A study in 1978 by the Veterinary Epidemiology and Economic Research
Unit (VEERU) at Reading University exposed the need for a more
comprehensive system with faster turnaround that smaller computers were more
likely to provide (Stephens et al, 1982). The first of these programmes ‘Daisy’ has
been marketed since 1978 (Stephens et al, 1982).

Most of the computer programmes use a database structure which allows the
maximum flexibility in the recording of information. (Martin et al, 1982;
Udomprasert and Williamson, 1990).

A system to link microcomputer based herd health programmes with other
information such as abattoir data, market inspection results, and laboratory
results from many different areas has been devised by Dohoo and colleagues at
Atlantic Veterinary College, Canada. This involves a large relational database
and will increase availability of data on health and production allowing collation
and analysis from which results can be used as a basis for future research.

(Dohoo, 1988)
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1.4. PLANNED HEALTH AND PRODUCTION IN BEEF
SUCKLER HERDS

With margins narrowing and specifications for the finished product tightening
beef suckler herds in the UK must look to more planned systems of production
(Lowman, 1985). Such Planned Health and Production schemes have been well
documented in beef herds in Canada (Radostits, 1979) , America (Bitter, 1976),
and Australia (Withers, 1984), since the late 1970’s, and from these lessons can
be gleaned.

The choice of farm is important, farmers may be ruled by more sociological
rather than financial goals (Radostits, 1987), for example they are more ruled by
traditions of farming and will not change to new systems to improve profitability.
Some farmers may find it difficult to appreciate the interaction between
nutrition, reproduction, mastitis, milk yield and calf health (Bohlender, 1983).

The initial visit should be planned carefully (Withers, 1984) as each farm is
an individual and programmes should be devised to suit a particular situation
(Bitter, 1976). A total farm picture must be established including tasks required
in other farm enterprises to aid in management decisions (Withers, 1984).
Collection and analysis of any records will help to identify any problem areas
(Jordan and Bechtol, 1988; Withers, 1984).

Careful animal identification is essential if good records are to be kept
(Bohlender, 1986). With the arrival in October 1990 of the new Bovine Animals
(Identification, marking and breeding records) Order, which requires the
marking of beef calves within seven days of birth and keeping a record of calves
and their dams, farmers should become more adept at record keeping. It is
useful to advise on two systems for record keeping; a pocket notebook to record
all daily events, and a more permanent file with details of all cows and their

offspring (Withers, 1984).
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Targets should be discussed with the farmer, these are best made attainable
and gradually updated towards the ideal goals (Withers, 1984; Howard et al,
1986).

A management calendar is a useful reminder of tasks to ensure that they are
done on time. Loose leaf type calendars are often forgotten about, so it is
worthwhile making a more permanent wall chart tailored to suit each farm, if
this is made colourful and aesthetically pleasing it may be noticed and therefore
serve its purpose (Lowry, 1985).

The veterinary surgeon often runs schemes on his own or it may be useful to
organize a multidisciplinary team including nutritionists and agricultural advisors
to meet on farms (Mossman and Hanly, 1984).

Client education plays a key role in evolving and maintaining programmes
(Bohlender, 1986). This can be achieved by arranging regular group meetings of
participating farmers (Lowry, 1985) which can take the form of minilectures or

roundtable discussions (Jordan and Bechtol, 1988).

1.5. NUTRITION AND REPRODUCTIVE PERFORMANCE

The most important single demand in beef suckler herds is a high conception
rate in the shortest possible breeding season (Bohlender, 1986). The commonest
constraint to this is a prolonged calving interval.

Studies in cow calf herds in Southern Ontario by McDermott et al (1991)
found that 51% of herds had no specific breeding season and only 15% of these
had a breeding season of less than the two month target. In New Zealand a study
from 1970-75 of 135 large breeding herds found the average breeding season was
three and a half months for cows and four months for heifers (Hanly and

Mossman, 1977).
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Rogers et al (1985) found higher live birth calf crop rates in herds with
calving periods of less than three months. Wittum et al (1990) found a higher
calving rate was associated with a shorter breeding season.

Unlike dairy herds, beef herds derive most of their income from calves born
into the herd, making fertility the most important trait (Prince et al, 1987). There
are two major goals; to increase numbers of females in oestrous early in the
breeding season and to improve conception rates. To meet these goals it is
imperative to feed cows correctly. The importance of feeding animals to ensure
regular ovarian cycles has been known for some time: Restricting both energy
and protein in the diets of beef heifers stopped oestrus behaviour and ovarian
activity ceased (Bond et al, 1958). Wiltbank et al (1962) found animals fed half
the recommended energy levels in the diet had lower conception rates compared
to those fed the recommended levels.

Many authors have found that cows are more likely to have regular oestrus
cycles and to conceive if in good condition at calving (Rice, 1986; Dunn, 1980;

Houghton et al, 1990; Graham, 1982; Corah, 1988).

1.6. CONDITION SCORE AND REPRODUCTIVE PERFORMANCE

Condition was first defined as " The ratio of the amount of fat to the amount of
non-fatty matter in the body of the living animal " (Murray, 1919).

Scoring systems have been devised and used as a guide for recommending
nutritional advice to farmers. In the United States and Australia there are a
number of systems used with up to ten different grades. In the United Kingdom
Lowman et al (1976) devised a system for beef cattle which defines six grades,
zero to five, in terms of the amount of tissue cover over the transverse processes

of the lumbar vertebrae and around the tail head. Condition scoring is a



39

subjective measurement so there can be variations between operators. However
Evans (1978) showed that the repeatability between operators gave a high
correlation of 0.7.

The relationship between condition score and chemically determined body
fat is highly significant (Wright and Russel, 1984). It was been suggested that
maintenance energy requirements of adult cows are determined by both live
weight and body condition (Russel and Wright, 1983;) and that this was due to
the variation in maintenance energy requirements of protein and fat. In animals
of the same weight but differing in body condition the thinner animals had
higher maintenance energy requirements.

There are breed differences in the proportions of fat stored in the main body
depots, with dairy type breeds having more intra-abdominal fat and beef type
more subcutaneous fat. Wright and Russel (1984) compared various breeds and
found that the Friesian was ‘fattest’ at any given condition, followed by the Blue
Grey, Luing, Galloway, and the Hereford cross Friesian was the ‘thinnest’ at any
given condition score. The differences were more pronounced with higher
condition scores. When recommending appropriate scores to aid nutritional
management genotypic differences must be taken into accouht.

Corah (1988) suggested that cow condition at calving was a key factor in
determining the productivity of the cow so he advises to assess body condition
80-100 days pre-calving and to alter the diet accordingly. Wiltbank et al (1962)
suggested assessing cows one to two months pre-weaning and if in very poor
condition calves should be weaned early to ensure cows attain adequate
condition by parturition. In the United Kingdom nutritional advice is based on
the attainment of target condition scores at critical stages of the annual

production cycle (Figure 1.9.).
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Target score Stage of production
Season
1 (thin) to S (fat) Spring calver  Autumn calver
Spring 2 Calving Pregnant/Suckling
Summer 2.5 Mating Weaning
Autumn 3 Weaning Calving
Winter - 2.5 Pregnant/Dry Mating

(Source: Allen, 1990y.)

Figure 1.9. Target condition scores for beef suckler cows.

The prepartum diet will influence condition at calving. If animals are fed to lose
weight prepartum the subsequent conception rates will be reduced (Selk et al,
1988). If cows are fed to be in good condition at calving the post partum diet will
have little effect on interval from calving to first oestrus (Post Partum Interval,
PPI) ( Richards et al, 1986).

Several authors found that cows on a low energy prepartum diet resulting in
low condition scores at calving had longer PPI regardless of energy offered
postpartum. (Wiltbank et al, 1962; Richards et al, 1986; Houghton et al, 1990).
One reason for this was suggested by Downie and Gelman (1976) who found that
those in good condition at calving were able to utilize body tissue to compensate
for restricted intakes.

However, good body condition at calving does not in itself ensure optimal
reproductive efficiency; studies on cows that calved in good condition and then

fed on suboptimal energy levels from calving through mating, so that they lost
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weight, found lengthened intervals from calving to first oestrus (Rakestraw et al,
1986) and reduced conception rates (Rakestraw et al, 1986; Somerville et al,

1979).

1.7. THE PHYSIOLOGICAL EFFECT OF DIET ON REPRODUCTION

Studies have been done to investigate the effect of diet on fertility by looking at
ovarian function and the activity of the gonadotrophins.

The initiation of ovarian activity is dependent on the secretion of the
Gonadotrophins (GnTs), Luteinizing Hormone (LH) and Follicle Stimulating
Hormone (FSH), from the anterior pituitary gland. The secretion of
Gonadotrophin Releasing Hormones (GnRH) which stimulates secretion of the
GnTs is pulsatile. Stores of hormone in hypothalamic nerve terminals are
released by rhythmic and synchronous firing of endocrine neurones (Karsch,
1984). There is usually a gradual increase in frequency of pulsatile release of the
GnTs as time postpartum proceeds (Nolan et al, 1988).

Steroid hormones produced by the ovaries act on the hypothalamus and the
anterior pituitary to regulate the secretion of the GnTs. In cycling animals the
FSH stimulates the development of follicles which in turn secrete Oestradiol.
Follicles secrete increasing amounts of Oestradiol as they grow and when the
‘dominant’ follicle is mature the amounts of Oestradiol are large enough to exert
positive feedback on the hypothalamus and anterior pituitary and induce a
massive surge of LH which induces ovulation (Baird, 1984). See Figure 1.10. for
an illustration showing how gonadotrophin secretion is regulated.

Rasby et al (1986) found that very thin animals had lower weights of ovaries,
corpora lutea and follicular fluid compared to those in moderate condition.

Prado et al (1990) found a greater proportion of cows fed to maintain adequate
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condition had a large, healthy, highly oestrogenic follicle at nine weeks
postpartum compared to those fed to maintain a poorer condition. These
findings suggest that inadequate nutrition affects ovarian function, which may be
a result of changes in GnT secretion.

There have been many studies looking at LH activity in cows on restricted
diets. Parameters in the experiments have varied enormously which may have led
to the variations encountered in the results. When looking at basal LH levels it
must be remembered that release is pulsatile and that the frequency of pulse
release increases in time postpartum (Nolan et al , 1988). LH synthesis has been
inhibited by high oestrogen levels in late gestation so stores are depleted at
parturition and maximum stores will not be reached till three or four weeks
postpartum (Williams, 1990), after which any variations in basal LH levels will
be more obvious.

Lactating animals will often have inhibited LH pulses, as will be discussed
later, whiqh may also confound results. Condition at thel‘beginning of studies is
important to consider as those in good condition are able go utilize body tissue to
compensate for restricted intakes (Downie and Gelman, 1976; Beal et al, 1978).

The degree of nutritional restriction will also influence results. Richards et al
(1989,) and Whisnant et al (1985) found lower basal LH levels on an energy
restricted diet. However Harrison and Randel (1986), Spitzer et al (1978) and
Rutter and Randel (1984) found no differences in mean LH concentrations
between those fed on adequate or restricted diets. Prado et al (1990) found no
significant differences in basal LH concentrations in those fed to maintain
adequate body condition ( ave. 2.8) compared to those fed to maintain a low
body condition ( ave. 2.35). |

Looking at frequency of LH pulses in cows on restricted postpartum diets
results seemed more consistent, those on both low energy (Richards er al, 1989,;

Whisnant et al, 1985) and low protein (Nolan et al, 1988) diets had a decrease in
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frequency of LH surges. So it is felt that there is either an inhibition of GnRH
release from the hypothalamus or that the anterior pituitary is reduced in
responsiveness.

Studies looking at the responsiveness of the anterior pituitary after an
intramuscular injection of 100mg of exogenous GnRH found that those on both
energy (Rutter and Randel, 1984) and protein (Nolan er al, 1988) restricted
diets had a decrease in LH response. Whisnant et al (1985) gave a dose of 200mg
intravenously and found the LH response was greater in those fed low energy
diets than those on high energy diets. Troxel et al (1980) found that giving
increasing doses of GnRH increased the LH response and that giving the GnRH
intramuscularly gave a more rapid and higher response than giving it
subcutaneously. The high dose given intravenously by Whisnant et al (1985) may
have stimulated release of LH from total stores of granules in the anterior
pituitary as well as the readily available stores lying near the receptors in the
plasma membrane. This suggests that total stores could be greater when on a
low energy diet due to decreases in pulsatile release. Nolan et al (1988) injected
large doses of Oestradiol to induce an LH surge and found that those on a
protein restricted diet had similar responses to those on adequate diets. So the
ability of the hypothalamic and anterior pituitary receptors to react to stimuli
seemed unaltered. Nolan et al (1988) also found the numbers of GnRH
receptors in the anterior pituitary were similar on restricted and adequate diets.

LH pulses are induced by GnRH whose release is controlled by the pulse
generator of the hypothalamus. The activity of the pulse generator is regulated
by many internal and external factors. There is feedback from gonadal, pituitary
and hypothalamic hormones (Karsch, 1984). Echternkamp (1984) found a
decrease in pulsatile release of LH in cows put in a crush, haltered and bled
from the jugular vein, whereas those previously exposed to this procedure were

less affected. This is thought to be an inhibition of presynaptic release of GnRH
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either directly or indirectly by corticotrophin releasing factor (Weiner et al,
1988). Tactile, olfactory and visual stimuli affect plasma LH levels in rats
(Karsch, 1984). The pineal gland responding to changes in day length exerts an
effect on the GnRHs via the release of indoles and peptides into the systemic
circulation. (Lincoln, 1984; Turek, 1979).

It has been suggested that changes in circulating biochemical parameters as
a result of altered nutrition may act on receptors of the
hypothalamic-pituitary-ovarian axis to suppress reproductive performance
(Randel, 1990); however there is no evidence as yet to support this theory.

McClure (1970) found significantly lower blood glucose levels in cows with
low conception rates compared to those with higher conception rates. In
experiments in which blood glucose levels were iatrogenically lowered with
insulin (McLure, 1968) and with the metabolic inhibitor 2-deoxy-D-glucose
(McClure et al, 1978), it was found that, using insulin, oestrous intervals
lengthened and conception rates were reduced, and, using 2-deoxy-D-glucose
corpora lutea were not formed and there was no oestrus observed, nor were
classical changes detected by rectal examination and peripheral progesterone
levels were unchanged.

Downie and Gelman (1976) found that cows on a restricted postpartum diet
continued to lose condition and although blood glucose levels declined initially,
after four weeks on a restricted diet they began to rise again. When glucose
levels were rising cows showed an increased incidence of fertile heats.

Selk et al (1988) found poor correlations between blood glucose levels and
conception rates. An explanation for the discrepancies in these findings may be
the degree of energy restriction in each study ; blood glucose is under very good
homeostatic control so is relatively insensitive to nutritional change (Russel and

Wright, 1983y; Payne and Payne, 1987).
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More recently workers have used other blood parameters as an indirect
means of assessing energy status. All of these, including glucose act as indices of
under-nutrition not magnitude of energy surplus (Payne and Payne, 1987).

In periods of very high energy demand excess ketone bodies (acetone and
(Beta-hydroxy-Butyrate) are produced from Acetyl coenzyme A. They are
limited in their usefulness to periods of very high energy demand ie. to those at
peak lactation or those in late gestation. Their range is very limited ( from 0.20 -
0.24 mmol/l) at other times so they have not proven as useful in assessing
nutritional status in early postpartum beef cows (Russel and Wright, 1983).

The most sensitive indicators of energy status that have been used are blood
non-esterified fatty acid (NEFA) levels. Richards et al (1989p) fed restricted
diets to non-lactating beef cows displaying normal oestrus until they became
anoetrus when they found elevated blood NEFA levels. When body fat is
mobilized triglycerides are broken down by lipolysis to glycerol and NEFA which
are transferred to the liver where they are used as energy reserves (Payne and
Payne, 1987). An increase in NEFA follows rapidly after any nutritional change.
This rapid response results in one of their drawbacks, diurnal variation, this is
less pronounced in grazing animals where there is a more continuous intake.
NEFA levels are sensitive to circulating catecholamines (Russel and Wright,
1983p). and they also have a very short half life in plasma so rapid analysis is
essential.

There have been many other blood parameters studied and found not to be
very useful indices of energy status (Huszenicza et al, 1988).

It is clear that the interval from parturition to first oestrus in milked and
suckled cows is longer than in nonlactating cows (McNeilly, 1988); suckling
causes a longer interval compared to that in those milked once or twice daily
(Wiltbank and Cook, 1958). Cows suckling two calves have longer intervals from

parturition to first oestrus than those suckling one calf (Wettemann et al, 1978).
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The recovery of postpartum pulsatile release of LH is delayed in suckling
animals, who have lower basal LH concentrations and lower pulse frequencies of
LH release than in weaned cows (Walters et al, 1982; Williams et al, 1983;
Peters et al, 1981; Forrest et al, 1979). This implies that suckling interferes with
release of GnRH from the hypothalamus and/or that the pituitary gland is
unable to respond to GnRH stimulation.

Williams ef al (1982) found similar responsiveness to GnRH stimulation in
suckled and non suckled cows. Walters et al (1982) found no differences in
pituitary weights nor in LH or FSH concentrations in the pituitary between
weaned and suckled cows. These findings imply that suckling influences GnRH
release and since GnRH activity is under the control of the hypothalamic pulse
generator it may be that suckling has some influence on the generator.

Studies in suckling rats have implicated neurotransmitters as inhibitors of
LH secretion, including serotonin, dopamine and endogenous opioid peptides.
(Gallo, 1981). More recent studies in cattle have looked at the use of naloxone,
an opioid antagonist in suckled anoestrous cows. Whisnant et al (1986,5) found
that infusions of naloxone increased the frequency of LH pulses and increased
basal LH concentrations in serum. Whisnant et al (1986p) found again that
naloxone treatment in suckling cows increased serum LH concentrations,
however treatment failed to increase LH concentrations in those whose calves
were removed for 48 hours. This suggests that suckling may stimulate
endogenous opioids that inhibit LH secretions and the removal of suckling
removes the opioid inhibition. Malven et al (1986) found that cows weaned five
weeks postpartum had similar changes in GnRH and opioid peptide
concentrations in the neural tissue of preoptic and hypothalamic areas.

The mechanism to stimulate changes in endogenous opioids is unknown. It
has been suggested that stimulation of the teats may induce stimuli via the

spino-cervical tract. However it has been impossible to induce changes in LH
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levels via manual stimulation (Williams, 1990), nor with the presence of a
muzzled calf and hand milking (Williams, 1990). It seems the calf itself must
suckle to exert an effect.

It had been suggested that high prolactin levels in suckling cows may play a
role in inhibition of ovarian activity as in the ewe (Kann et al, 1978). It is known
that hyperprolactaemia in man and rats inhibits GnRH release (Weiner et al,
1988). However several studies have shown that prolactin levels in suckling cows
are similar to those in weaned and milked cows. (Smith et al, 1981; Williams ,
1990; McNeilly, 1988).

There seems to be an additive effect of inhibition of ovarian activity in
suckled cows and those on a restricted diet (Whisnant et al, 1985; Rice, 1986).
Weaning nutritionally restricted anoestrous cows will improve conception rates ,
(Spitzer, 1986), the benefits are especially marked in very young and very old
cows (Laster et al, 1973; Fogwell et al, 1986).
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1.8. CALF PERFORMANCE

1.8.1. PERINATAL MORTALITY

Patterson et al (1987) found in a survey of 13,296 beef suckler calves born over a
period of 15 years that 75% of calf deaths from birth to weaning were within the
first week of life. In the same study Bellows et al (1987) found that losses as a
result of dystocia exceeded all other causes of death. Laster and Gregory (1973)
found that calf losses at or near the time of birth were four times greater (P <
0.01) in calves experiencing dystocia (20.4%) compared to those not
experiencing dystocia (5.0%).

Dystocia is to a large extent a consequence of incompatibility between the
size of a calf and the size of its dams pelvic opening (Philipsson et al, 1979;
Mennisier, 1975). An important maternal factor influencing dystocia rate is
parity and the most important calf factor is birth weight (Philipsson, 1976;
Menissier, 1975). Many other factors will influence dystociav; Dufty (1981) found
those confined to a pen when calving had higher dystocia rates compared to
those calving in a paddock and that the continuous presence of an observer was
associated with increased dystocias. However it was found that the presence of
an observer led to a decrease in stillbirths in those experiencing dystocia (Dufty,
1981; Hodge et al, 1982).

Dystocia has negative effects on subsequent fertility of the dam (Laster and
Gregory, 1973; Philipsson et al, 1979). It is important to choose appropriate
breeds when mating, especially heifers, by including selection for gestation
length, birth weight and pelvic measurement (Philipsson, 1976; Menissier, 1975).

The second most common cause of death in calves from birth to weaning is

disease, especially diarrhoea and pneumonia (Bellows er al, 1987). Calves
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deprived of colostrum are especially susceptible to infections (Gay et al, 1965;
McBeath et al, 1971). In a study of calf pneumonia by Davidson et al (1981) it
was found that calves with serum immunoglobulin less than 4,000 mg/100ml (as
measured by radial immunodiffusion assay) at 3-6 days of age had higher
morbidity and required treatments earlier and more frequently than those with
immunoglobulin values greater than 4,000 mg/100ml. Irwin (1974) found higher
mortality rates from salmonellosis in calves with low immunoglobulin levels.

The most important factors determining levels of passive immunity attained
from ingested colostrum are age at first feeding and quantity consumed (Selman,
1969; Kruse, 1970; Stott et al, 1979,). There is a progressive decline from birth in
the ability to absorb immunoglobulins (Selman, 1969); IgM can be absorbed up
to around 16 hours after birth, IgA up to 22 hours and IgG up to 27 hours
(Penhale et al, 1973). However this cessation of absorption is influenced by the
time of the first feed, as feeding is delayed closure is delayed, up to the time of
spontaneous closure which is around approximately 24 hours (Stott et al, 1979,).
The rate of absorption will decrease in calves exposed to very low environmental
temperatures (Olson et al, 1980).

Breed of dam will influence colostrum yield with dairy crosses producing
larger quantities than pure bred beef breeds (Petrie et al, 1984). The nutrition of
the dam in late gestation will influence quantity of colostrum but does not seem
to affect concentration of immunoglobulins (Logan ,1977). However Blecha et al
(1981) found evidence to suggest that absorption of the IgG1 and IgG2 isotypes
may be delayed by decreased crude protein in the dams diet in late gestation.

Management factors play a major role in influencing serum immunoglobulin
levels in calves (Selman, 1969). Homebred dairy and market calves had
significantly lower plasma immunoglobulin levels compared to suckler calves
(McBeath et al, 1971). Selman et al (1971;) found that dairy calves born

outdoors had significantly higher serum immunoglobulins compared to those
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born indoors. Calves from older cows had lower immunoglobulin levels than
those from younger cows, this seemed to be associated with poor udder
conformation in the older cows (Logan and Gibson, 1975). Mothering per se
increases the rate of absorption of immunoglobulins (Selman ef al , 1971p,).

In spite of the fact that suckler calves are exposed to many beneficial
management factors surveys have revealed that suckled calves are often
hypogammaglobulinaemic. Logan et al (1974) found 23% calves from a suckler
herd were hypogammaglobulinaemic and in a later study of a larger group of
herds he found that 26% of the calves were hypogammaglobulinaemic (Logan
and Gibson, 1975). A study of a herd of 90 beef cows by Houston (1990) found
69% calves to be hypogammaglobulinaemic. Therefore in suckler herds a high
standard of stockmanship is necessary to ensure all calves receive adequate

colostrum at birth (Logan et al, 1974).
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1.8.2. CALF PERFORMANCE FROM BIRTH TO WEANING

Breed

The growth potential of a calf is highly dependent on its breeding. The breed of
cow will influence both the birth weight and live weight gain (Wilkinson and
Tayler, 1973). Small hill breeds have been bred for hardiness at the expense of
productivity, producing lightweight calves with low growth potential. Crossbred
cows of similar body weight to purebred cows will produce calve; with larger
birthweights and higher liveweight gains from birth to weaning (Rollins et al,
1969).

Sire breed has a major effect on calf growth rates (Figure 1.11.). Breed
advantages are seen in all systems however the margins of superiority decline as
the environment deteriorates as can be seen when comparing lowland and hill
herds in figure 1.11. (Allen, 1990).

There is potential for improved performance using different sires within
breeds. This opportunity was first exploited in the early 1930’s in the United
States when performance testing of bulls was started. Bull calves with the highest
live weight gains, on a standard diet and kept in the same environment, were
mated with cows and the offspring from these crosses were treated as their sires.
This resulted in an improvement in live weight gains in the calves from an
average of 0.85 kilograms liveweight per day to 1.05 kilograms liveweight per day
in just three years (Biack and Knapp, 1936). The first performance testing of
bulls in the United Kingdom was done in Herefords in 1964, by the early 1970’s

all major breeds were being performance tested (Wilkinson and Tayler, 1973).
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Milk Intake

Many workers have shown a significant correlation between milk yield of dam
and calf pre-weaning live weight gains (Anderson et al, 1986; Beal et al, 1990;
Alencar and Mello-de-Alencar; 1987; Butson and Berg, 1984). This is
particularly important in early life when the calf is wholly dependent on its
mother for food. Rahnefield et al (1990) found the average yield of the dam
accounted for 58% of the variation of calf live weight gain during the early
lactation period. Sommerville et al (1983) found that for every one kilogram
increase in milk yield per dziy over 150 days there was an increase of nine (+ /-
1.3) kilogram in the 150 day weight of the calves.

Milk yield is partly determined by breed, dairy crossés produce higher yields
than beef breeds; Russel et al (1979) found Hereford cross Friesian cows had
higher yields than Galloway cross Beef Shorthorns. There is positive heterosis
among beef breeds for milk yields with crossbred cows producing higher yields
than purebred cows (Cundiff et al, 1974; Gregory et al, 1965) and within each
breed there is a range of ‘milkiness’ (Hodgson et al, 1980).

Age of dam will influence milk yield and therefore calf weaning weights
(Rutledge et al, 1971; Leighton , 1980). Yields increase over the first three
lactations, remain fairly similar for the next three lactations, after which they
decline (Robison et al, 1978). Peak yield is around eight years of age (Rutledge
et al, 1971).

Cows fed less energy will have lower milk yields than those on better diets so
calf live weight gains are poorer (Peart et al, 1978). Sommerville et al (1983)
found that as the energy content of the cows’ diet was increased over the first 150

days of lactation calf performance improved.
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Respiratory Disease

As farmers have moved to more intensive systems of production there has been
an increase in incidence if respiratory diseases in calves. Morbidity rates tend to
be high and mortalty rates are very variable depending on the pathogens
involved (Roy, 1990) and on stockmanship (Gibbs, 1985). Palotay and Newhall
(1958) found morbidity rates of 44% and mortality rates of 5.6% in a study of
1000 recently weaned range calves. Gibbs (1985) found that morbidity and
mortality rates due to pasteurellosis seemed to be higher in suckled calves at foot
(26.7% and 3.7% respectively) compared to weaned calves (10.7% and 0.2%
respectively). Many of the weaned calves in the study were bought in so may
have been heterogenous with regard to exposure to Pasteurella haemolytica
whereas the suckled calves were homebred so would be more homogenous.

The actual pathogens involved in pneumonia outbreaks can vary. Gibbs et al
(1983) found Pasteurella haemolytica A1 was the commonest isolate in 83% of
animals in 17 outbreaks of respiratory disease in weaned suckled calves in
Scotland. Jensen et al (1976y) also found pasteurella species were the
commonest isolates from feedlot pneumonias in Colorado finding them in 62%
of 354 lungs examined post mortem.

In studies of antibodies in paired serum samples many viruses have been
implicated as the cause of outbreaks of respiratory disease including Respiratory
Syncytial Virus (RSV), Bovine Parainfluenza 3 virus (PI3), Bovine Herpesvirus
1-Infectious Bovine Rhinotracheitis (IBR), Bovine Viral Diarrhoea/Mucosal
Disease Virus (BVD) and Bovine Adenoviruses (BAV) (Bryson, 1985).
Respiratory Syncytial Virus and Parainfluenza 3 virus were the commonest
pathogens isolated in two studies in the United Kingdom; the first was in
England and involved eight outbreaks in calves less than six months old (Thomas

et al, 1982) and the second was a study of 50 outbreaks in Northern Ireland
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(Bryson et al, 1978). In the latter study in 20 % of the outbreaks more than one
virus was implicated. Similar results were found in a study of an outbreak of
respiratory disease in weaned suckled calves in Iowa by Lehmkuhl et al (1977)
who found RSV and PI3 to be the commonest pathogens to which there was
seroconversion and in 28.7% of calves there was seroconversion to more than
one virus.

Most outbreaks occur in recently housed calves with clinical signs developing
within 45 days of housing; Gibbs et al (1983) - 4 weeks; Andrews et al (1981) - 3
weeks; Jensen et al (1976p) - 45 days. This is thought to be related to housing
cattle together in a confined space (Gibbs, 1985) and to poor housing conditions
leading to high humidity, severe temperature fluctuaions or a build up of
ammonia (Bryson et al, 1978).

There have been outbreaks reported in single suckled calves at foot while at
grass. Wiseman et al (1976) reported an outbreak of pasteurellosis in a group of

6-14 week old calves after a spell of inclement weather.

Parasites

Although clinical parasitic gastro-enteritis is uncommon in single-suckled calves,
subclinical infections may lead to poor calf performance.

Spring and summer-born calves do not begin to graze until overwintered
larvae are at a low to negligible level on the pasture and only very small
infections will arise from the larvae from eggs passed by cows periparturiently.
Autumn and winter-born calves on the other hand acquire sufficient infection
from overwintered larvae to yield large egg outputs, this is diluted when they are
grazing with dams. When the calves are weaned there can be a potentially

dangerous build up of larvae on the pasture, this is more a problem in



57

autumn-born rather than winter-born calves who are weaned later. (Michel et al,
1972). Preventive measures are required especially for autumn- born calves
(Armour and Urquart, 1974). In farms with very low stocking rates and abundant
pasture where worm burdens will be minimal it may be unnecessary to use
preventive anthelmintics (Hildersen et al, 1990).

The situation for parasitic bronchitis is similar to that for parasitic
gasto-enteritis in that spring born calves, grazing with dams, do not commonly
develop clinical signs, however autumn born calves especially after weaning
ingest increasing numbers of infective larvae developing clinical disease in
september and october. Preventive measures should be undertaken to prevent
problems in autumn and winter born calves (Armour and Urquart, 1974).
Disease often coincides with calf sales and parasitic bronchitis is often an
important complicating factor in diagnosis of respiratory disease in recently

purchased weaned single suckled calves.

Trace elements

Deficiencies of trace elements are commonly encountereé in beef suckler herds
due to their reliance on home grown fodder.

The most significant economic losses attributable to deficiencies of trace
elements arise due to decreased growth rates or to increased susceptibilty to
other diseases. Supplementing calves known to be deficient in copper (Naylor et
al, 1989), cobalt, (Quirk and Norton, 1982) and selenium (Spears et al, 1986)
resulted in an increase in weaning weights compared to untreated controls. An
increase in incidence of cerebral cortical necrosis was found in sheep deficient in
cobalt (Macpherson et al, 1976). This was thought to be due to a decrease in

rumenal microflora which require cobalt for growth and diviéion (Sanders, 1989).
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Diagnosis of deficiencies has traditionally been by laboratory investigation of
soil, herbage or the grazing animal, however associations between soil and
herbage composition and marginal or functional deficiencies in the grazing
animal have not been well defined (Suttle, 1986). It is more reliable to use
samples from a representative sample of grazing animals at suitable times to
anticipate and avoid lost production (Suttle, 1986).

Methods for treatment and prevention of deficiencies include applications to
pasture, supplementation of feed or water and treatment of animals (SAC,
1982). Measures should be taken to provide the cheapest and most practical
system to improve the trace element status of each farm. The most popular
methods for animal supplementation tend to be those which have the most
sustained effects so obviating the need for frequent handling of animals. There
are now sustained release boluses available containing the trace elements which
many farms have deficiencies of and a number of other less important trace
elements and vitamins (‘All Trace’- Agrimin, UK, Grimsby.). Two boluses are
administered which lie in the reticulorumen where they release material partly
by solution and partly by mutual erosion until the bolus weight falls to
approximately 15g when they are passed down the digestive tract , they remain in

the rumen up to 240 days (Lawson et al, 1990).
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CHAPTER 2.

MATERIALS AND METHODS

2.1. FARM DETAILS

The farms in this study were all in Lanarkshire, Scotland and were clients of the
Glasgow University Veterinary Practice in Lanark or clients of other veterinary
practices in the area. Farms were selected on the basis of a having a variety of
husbandry systems and levels of herd mangement, a wide range of current
problems and the likelihood of good farmer co-operation.

Background information was obtained before the initial visit by the use of a
questionnaire (Figure 2.1.)

After the questionnaires were returned and the information evaluated initial
visits were planned at a time suitable to the farmer and when discussions could
take place without interruptions.

The purpose of this initial visit was to discuss the aims of the farmer together
with how the planned health and productivity work would help him to fulfil these
aims. A total farm picture was established including details of other farm
enterprises. Any previous farm records were collected for photocopying and
analysis. At this meeting certain basic requirements were requested, firstly that
individual animals should be clearly identified using tags or freeze-brands that
could be read at a distance which would to enable useful records to be kept, and
that the farmer should carry a pocket notebook where daily events could be

recorded. A more permanent file (Figure 2.2.) was given to farms which could be



GENERAL FARM INFORMATION

A. Total number of cows

Nos. of each breed 1.

Ages of cows: Nos. of heifers
Nos. in lactation 2-5

Nos. in lactation 6+

B. Total numbers of bulls

Nos. and ages of each breed

Breed

L. _

2. .

3. _

4, _
C. Calving pattern

Spring

Date of start
Date of end

Total nos. calving

Nos. calving: Wks 1-3
Wks 4-6
Wks 7-9
Wk 9+

No.

Autumn

Ages

Other (Specify)

Figure 2.1.a. Questionnaire on general farm information.
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D. Calf details:

Total nos. of calves born

Numbers born alive

Numbers died in first week

Numbers died from 7d - 1 mo.

Numbers died from 1 mo.- Wean.

Numbers died from weaning to finishing

E. Fate of calves:

1. Sold as stores?

2. Finished?

Do you way calves ?

If so, when ?

Figure 2.1.b. Questionnaire on general farm information.

(continued).

Approx. weight
Time of year
Approx. weight

Time of year

61
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regularly updated from the notebook.

From the information gained in the first visit a management calendar was
created for each farm (Figure 2.3.), this was designed to be displayed in the farm
office as a quick reminder of tasks.

Each farm had very different aims and husbandry systems so future visits
were tailored to suit these individual needs. On farms with extended calving
intervals and many disease problems visits were sometimes necessary at least
once a week especially during disease outbreaks. On other farms where there
were few disease or management problems routine monitoring to assess
subclinical problems was all that was required, three or four visits per year were
arranged to coincide with pregnancy diagnosis, calf weaning, calving and when
animals were indoors.

After every visit a written report was sent to the farmer. The report included
a summary of what was discussed, any relevent laboratory results and
appropriate comments and advice. Once a year a summary report was sent which

was essentially a resume of the year’s events.
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MANAGEMENT CALENDAR FOR AUTUMN CALVERS: 1990

COWS CALVES

SEP Calving starts Mag mins  Bovicoppa and Deposel at birth

+ silage Dress umbilicus, weigh + tag.

Rotavec K99 later calvers Disbud 7-9days old

OCT
HOUSING-

NOV  Ivomec as house+ Cond. Score

Feed high Copper min
DEC Bull in Creep feed calves

Calving ends
JAN
FEB Bull out
MAR

Castrate non-pedigree
calves

APR Pregnancy diagnosis

+ Cond. Score

TURN-OUT-
MAY : Mag Autoworm as put out
mins Creep feed Pedigree calves

JUN
JUL

Weaning-Leo red i/mamm Weigh calves

+ Cond. Score
AUG

Figure 2.3. Example of one of the farm management calendars.
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2.2. ROUTINE MONITORING

2.2.1. THE COLOSTRAL STATUS OF CALVES

During the herd calving period blood samples were collected regularly from the
jugular vein of calves into 7ml plain vacutainers (Becton, Dickinson UK Limited,
Oxford. (B-D)), within 72 hours of birth, to assess immunoglobulin status using
the Zinc Sulphate Turbidity method (McEwan et al, 1970). These were analysed
by the Depértment of Veterinary Medicine, Glasgow University Veterinary
School (G.U.V.S.).

2.2.2. CALF WEIGHTS

Calves were weighed within a few hours of birth using bathroom scales. Older
calves were weighed using standard cattle weigh crates where available. On one
of the farms a weigh crate was not available so a Cattle and pig weighing tape
(Dalton Supplies Ltd., Nettlebed, Henley-on-Thames, Oxon, England) was used.
This was found to be accurate to within 10 kgs when checked against a weigh

crate.
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2.2.3. PARASITES

Faecal samples were collected from autumn and winter born calves every month
throughout the summer and autumn and from spring born calves in autumn.
These were submitted to the Department of Veterinary Parasitology, G.U.V.S.
for parasitological investigation. Samples were examined for worm eggs and
coccidial oocysts using the McMaster method (Gordon and Whitlock, 1939) and

for lungworm larvae using a modified Baerman technique (Henriksen, 1965).

2.24. CONDITION SCORING

Cows were condition scored at turn-out, before housing and when being
handled for other tasks, eg. pregnancy diagnoses. This was done using the
technique described by Lowman et al, (1976) to assess the amount of fat cover
over the transverse processes of the lumbar vertebrae. Animals were scored from

one (very thin) to five (very fat) (see Figure 2.4.).

2.2.5. TRACE ELEMENTS

The trace element status of both cows and calves was assessed on three or four
occasions over the first year of the study. Samples were taken approximately a
month after any nutritional change ie. after housing, while grazing in the summer
and in autumn when the pasture was sparse. Clotted samples for Vitamin B12

analysis were collected into 7ml plain vacutainers (B-D). Samples for copper



67

Score 0.

Score 1.

Score 2.

Score 3.

Score 4.

Score 5.

The animal is emaciated with the hip bones, tail head, ribs and
spinous processes projecting prominently. No fatty tissue can
be detected and the neural spines and transverse processes

feel sharp.

The hip bones, tail head and ribs are still prominent but appear
less obvious and feel less sharp when touched. There is no fat
around the tail head and individual spinous processes are

still fairly sharp to the touch.

There is still some fat cover around the tail head, over the hip
bones and the flank. Individual ribs can still be felt with

slight hand pressure but are no longer visually obvious. The
spinous processes can be identified individually when

touched, but feel rounded rather than sharp.

The areas on either side of the tail head now have a degree of fat
cover which can be easily felt.The hip bones are less

prominent and feel more rounded, as are the spinous
processes, which can be felt only with firm pressure and are
smoother than in condition score 2.

Fat cover around the tailhead is evident as slight ‘rounds’, soft to
the touch; while the hip bones are covered with tissue and

no longer feel hard. The spinous processes cannot be felt

even with firm pressure and folds of fat are beginning to
develope over the ribs and thighs of the animal.

The bone structure is no longer noticeable and the animal presents

a ‘blocky’ appearance. The hip bones and tail head are
almost completely buried in fat tissue and folds of fat are
apparant over the ribs and thighs. The spinous processes are
completely covered by fat and the animal’s mobility is
impaired by the large amount of fat carried.

(Source: Lowman et al, 1976)

Figure 2.4. Condition scoring of beef cows
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and selenium estimations were collected into 10ml lithium heparin vacutainers
(B-D).

Copper and Selenium levels were assessed by the Department of Veterinary
Animal Husbandry, G.U.V.S.. Plasma copper was analysed by a modification of
a method described by Evenson and Warren (1975) on a Model No. 2380
Perkin-Elmer AA analyser with an HG400 programme. The activity of the
selenium containing enzyme Glutathione peroxidase (GSHPx) was used to assess
selenium status and, since over 90 percent of blood GSHPx activity is in red
blood cells, levels in whole blood were assessed. This was done using a ‘Ransel’
kit (Randox laboratories) which used an ultraviolet technique (Paglia and
Valentine, 1967). Serum Vitamin B12 levels were used as an indication of Cobalt
status. This analysis was done by the Vitamin B12 laboratory at the Scottish
Agricultural Colleges, West of Scotland Veterinary Investigation Centre,
Auchincruive, Ayr. This laboratory was using a microbiological method to
analyse samples using Lactobacillus leishmania.

The results obtained allowed the design of soil or animal treatment
strategies tailored to individual farms to alleviate trace element deficiencies in
the cattle. When topdressing of pastures with deficient trace elements was
considered soil samples were analysed to assess levels of the deficient elements
and other components which would influence the uptake of these elements into
plants ie. pH, sulphur, molybdenum, manganese, etc. Several samples were
collected from each field assessed and pooled samples from each field were
analysed by the Department of Veterinary Animal Husbandry, G.U.V.S.
Analyses were done using standard methods (Ministry of Agriculture, Fisheries

and Food, 1981).
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2.3. DISEASE OUTBREAKS

23.1. NEONATAL CALF DIARRHOEA

Further investigations into the aetiology of diarrhoea outbreaks were instigated
if more than one calf was affected. The immunoglobulin status of affected calves
and of all calves less than 72 hours of age was assessed. Faecal samples were
collected from diarrhoeic calves before any treatments wherever possible.

Blood samples were collected from the jugular vein of calves into 7 ml plain
vacutainers (B-D) and immunoglobulin levels were estimated by the Department
of Veterinary Medicine, G.U.V.S. as described previously.

Faecal samples were submitted to the Department of Veterinary Pathology,
G.U.V.S. for examination for the common bacterial enteric pathogens. Samples
were screened for Rotavirus using an Enzyme Linked Immunosorbant Assay
(ELISA) test kit (‘Rotascreen’- Mercia Diagnostics Ltd., Brocades House, West
Byfleet, Sussex ) and Cryptosporidium parvum was looked for in direct smears
stained using a modified Ziehl Neelsen technique (Casemore et al, 1985).

Faecal samples were submitted to the Scottish Agricultural Colleges, East of
Scotland Veterinary Investigation Centre, Bush Estate, Penicuik where they

were screened for Coronavirus using an ELISA test kit.

2.3.2. DIARRHOEA IN OLDER CALVES

Where one or more grazing calves had soft or watery faeces for more than a few

days faecal samples from affected calves and from a random sample of
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unaffected calves were sampled (a minimum of ten percent of a group). These
were submitted to the Department of Veterinary Parasitology, G.U.V.S. where
they were assessed for worm eggs, coccidial oocysts and lungworm larvae as

described earlier.

2.3.3. DIARRHOEA IN ADULTS

Where animals over eighteen months of age had diarrhoea persisting for more
than a few days faecal samples were submitted for routine parasitology as
described above and faecal smears stained by a Ziehl Neelsen technique
(Cunningham and Gilmour, 1959) were  examined for Mycobacterium

paratuberculosis.

23.4. BOVINE VIRUS DIARRHOEA / MUCOSAL DISEASE

Individual calves which failed to thrive or those with persistent diarrhoea, and/or
oral and/or interdigital ulceration were investigated for infection with Bovine
virus diarrhoea/Mucosal disease (BVD/MD). Blood samples were collected into
10ml lithium heparin vacutainers (B-D) for assays of BVD/MD antigen and
antibodies using ELISA techniques. These assays were performed by the
Department of Diagnostic Virology, Moredun Research Institute, Gilmerton

Rd., Edinburgh.
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2.3.5. RESPIRATORY DISEASE

When groups of calves had reduced feed intakes, began to cough frequently,
looked dull, had increased respiratory rates or nasal discharges respiratory
disease was suspected and investigated. After clinical examination of affected
animals clotted blood samples were collected into 7ml plain vacutainer tubes
(B-D) from the jugular vein of representatively sick animals, a minimum of ten
calves was sampled. The samples were centrifuged at 1500 x g for 15 minutes, the
sera pipetted into plastic bijou bottles, and stored at -20 c. The same animals
were resampled approximately two weeks later. The identified paired samples
were sent to the Department of Diagnostic Virology at the Moredun Research
Institute, Gilmerton Road, Edinburgh where antibody titres to Bovine
Herpesvirus 1, Bovine Respiratory Syncytial and Parainfluenza 3 viruses were
measured using ELISAs.

Nasopharyngeal swabs (Human laryngeal swabs, Medical Wire and
Equipment Co. Ltd, Corsham, Wilts.) were collected at the same time as the first
blood samples and submitted to the Department of Veterinary Pathology,
G.U.V.S. for microbiological examination for the common bacterial respiratory

pathogens.
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2.4. RECORDING DATA

Storage and analyses of all farm records and laboratory results was done
using “The Smart Software System’ (Innovative Software, Inc.). Each farm had a
group of databases where details for each cow and her calf were stored, one for
each year (Figure 2.5.). This system uses relational databases so information was
analysed both within and between years. Calculations and statistical analyses
were performed using the ‘Smart’ spreadsheet or the ‘Minitab’ statistical package
(Minitab Inc.). Graphs included in farm reports were produced in the ‘Smart’
system or using the ‘Harvard’ graphics package (Software Publishing
Corporation), exporting and importing of data between software packages was

done using Lotus 1-2-3 files.
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S
TToem + FARM|CW |
COW|174%** | Date 22/04/90 ———
Homemee + AGE: 4 CALVING:
Comments 1LVA
NNO

Bulling_Datel 27/07/90Bull_l BOSSMAN
e E T T -

Bulling_Date2 16/08/90Bull_2 BOSSMAN Any Other|TORN VAG-CULL 2/9
Comments |1

Bulling_Date3 00/00/00Bull_3 ettt -+

P.D.Result

pto---
CALF|174 | Ca_Sex M

Neonatal_Probs ZST-6.6

Probs_till_Wean 28/1-PNEU

Probs_till_sold
Weight_at_Birth 51
LWG B-W 1.27
Weight_at_Wean. 360
Weight_at_TO 470 LWG WEAN-TO 0.80

Finishing_Wgt 615 Date sold 02/12/91 LWG TO-F 0.69
TWIN | Calf_sex
T_Neon.Probs
T_Prob.-Wean
T_Prob._Sold

T_Birth_Weight 0

T Weaning_Wgt. 0

Figure 2.5. Example of entry sheet for farm database.
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CHAPTER III

RESULTS

SECTION I. FARM 1

3.1.1. BACKGROUND INFORMATION

This was an upland farm with 85 spring calving beef suckler cows and 200
breeding ewes grazing on improved pastures. The cows were mainly Hereford
cross Friesians with a few pure-bred Friesians, and were mated to Charolais
bulls. The calves were sold off their dams as stores in the autumn.

Initial contact was made via the local veterinary surgeon who had asked
us to help in the diagnosis of the cause of high calf mortality in the 1989 calf
crop. In the spring of 1989 78 cows were expected to calve however six calves
were stillborn and 23 died within four months of birth.

The farm was purchased in 1986 with the farmer calving his first cows in
1987. Following the initial consultation when the the calf losses were discussed
the farmer was keen to have routine visits to advise on all aspects of herd

management.
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3.1.2. INITIAL VISIT

The initial visit was made on 20th February 1990 when the previous problems
were discussed in detail. Records had been kept of calving dates and calf deaths.
All cows were tagged with plastic tags which were easily read but calves were left
untagged until they were a few months old. The farmer was asked to tag calves,
using plastic tags with embossed numbers, so cows and their calves could be
readily identified. After discussion of problems several management changes
were advised. These included recommendations not to buy-in replacement calves
if calves died and radical changes in the management of cows and calves around
the calving period.

Records were kept quite diligently and summaries of each year’s findings

as stored in the database can be found in Appendix 1.

3.1.3. ROUTINE TASKS

DEHORNING

Dehorning had previously been carried out when calves were around three or
four months old. It was advised to dehorn calves within the first six weeks of life
before colostral immunity had started to wane so decreasing the risk of disease
outbreaks after the stress of dehorning. In 1990 dehorning was carried out when
calves were approximately 10 weeks old as the farmer found himself too busy
with calving and lambing earlier on. This was not ideal so in 1991 a dehorning

paste was used on calves within 12 hours of birth.
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CASTRATION

Calves had been castrated using a burdizzo at the same time as dehorning. It was
mentioned that the stress of carrying out two procedures at the same time would
almost certainly increase the risk of a pneumonia outbreak. The farmer was

advised to use rubber rings to castrate calves within 24 hours of birth.

CONDITION SCORING

On the first visit in February 1990 the cows were overfat with an average
condition score (C.S.) of 3.5. The ideal C.S. at this time would be nearer 2.5 so
cows could achieve a target of 1.5 - 2.0 at calving. Overfat cows may be more
prone to dystokia and this has certainly been a common problem on the farm in
the past. The overfeeding appeared to be a result of the cows receiving too much
silage over winter as, on the initial visit, the silage was not eaten by three o‘clock
in the afternoon having been fed early in the morning. Advice was given on
condition scoring techniques and target scores were advised at specific times
over the year. Cows were condition scored whenever possible throughout the
study and advice on feeding given accordingly.

There was no visit between October and December 1990 during which
time the cows had again been overfed silage and were overfat. It was
recommended to decrease silage feeding so all the silage would be eaten by
lunchtime, however on the next visit in March the cows :had an average C.S. of
3.0 which is one whole score over target and this overfatness may have
contributed to the large numbers of stillborn calves in the spring of that year.

In 1992 cow condition was much closer to targets and the cows calved at a

Condition Score of approximately 2.0.
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VACCINATION

In the spring of 1989 Rotavirus was found in the faeces of diarrhoeic calves so it
was recommended to inject cows with a vaccine containing inactivated bovine
rotavirus and E. coli antigens (‘Rotavec-K99’- Coopers Pitman-Moore, Crewe)
one to three months pre-calving to protect against Rotavirus diarrhoea in the

calves.

MANAGEMENT AT CALVING

In previous years the cows that calved before turn-out in April had done so
indoors and were kept indoors with their calves until mid- April when the whole
herd was turned out. From mid-April onwards cows were brought inside when
calving was considered to be imminent and cow and the calf kept inside for
variable };eriods depending on how fit the calf seemeé and on the weather
conditions. Due to severe navel ill and diarrhoea problems various management
changes were recommended.

Three clean buildings were to be set aside for cows to calve in, and
approximately 15 cows would calve in each building before the next building was
used. Between groups ideally the building was to be mucked out and left empty
for a period however if there was no time to muck out then resting the area
before bedding with a thick layer of clean straw should prevent a build up of
pathogens. ):

A week before calving the cows were to be carefully examined and the 15
to 20 closest to calving were to be put in the cubicle area ;:losest to the door and

the next 10 to 15 to calve in an area adjacent to the first cows. As calving

approached, after checking all the cows in the morning, those closest to calving
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could be checked more easily. As soon as a cow’s pelvic ligaments begin to
slacken she was to be moved to the calving area. .

Advice was given on the importance of calves receiving adequate
colostrum quickly. Also within the first 12 hours of life calves were to be
ear-tagged, castrated with a rubber ring and, as from spring 1991, injected with a
paste containing barium selenate (‘Deposel’- Rycovet Ltd, Glasgow) and a
dehorning paste applied. Each morning all calves over 12 hours old were to be
turned out with their dams.

All the above recommendations were followed.

At the initial visit the farmer was concerned that the weather could be
very inclement in March and April and that there was no shelter in the fields. It
was suggeéted that wind breaks could be put in the fields where calves could
shelter. During spring 1990 the area around the shelters became very muddy and
was suspected as a source of coccidial oocysts which was maintaining a coccidial
diarrhoea problem in calves which started when they were around two months

old. After spring 1990 the wind breaks were not used.

3.1.4. DISEASE MONITORING
DIARRHOEA

After the first ten calves were born in late March 1990 the farm was visited and
blood samples taken from the calves to assess immunoglobulin levels. Two of the
ten calves had zinc sulphate turbidity (ZST) levels of less than ten units and one
a level of 19 units where levels greater than 20 units are considered adequate for
adequate protection against pathogens (McEwan et al, 1970). The farmer was

sure that all these calves had adequate colostrum within six hours as he had seen
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the calves suck the cow. However it was stressed that it takes variable lengths of
time for a calf to suck adequate colostrum depending on how quickly the cow
lets her milk down or how strongly the calf sucks. During the visit it was
demonstrated to the farmer how to assess if a calf’'s abomasum was full or empty
and it was stressed that if he was unsure to give the calf three litres of colostrum
via an oesophageal feeder. During the following visits in late April and early
May more samples were collected from calves under 72 hours of age to assess
immunoglobulin status, again there were a few with lcw levels and this was
brought to the attention of the farmer.

In late April a few calves developed diarrhoea when they were ten to
sixteen days old so faecal samples were collected and examined for
enteropathogens. In three out of five samples examined Cryptosporidium parvum
oocysts were found. Calves were given oral fluid therapy containing sachets of
glucose and an electrolyte and glycine mix to be made up to two litres with water
(‘Lectade’ SmithKline Beecham Animal Health Ltd., Surrey.) and an oral
trimethoprim/sulphonamide bolus (‘Scorprin’- Willows Francis Veterinary,
Crawley.), all responded well to treatment and recovered within two to three
days. ’

In spring 1991 and 1992 there was no diarrhoea in calves under three
weeks of age.

There have also been diarrhoea problems in calves of four to eight weeks
of age when the calves were passing dark watery faeces often containing blood
and mucus and they often strained. This was assumed to be coccidiosis and
faecal samples examined during an outbreak in 1990 confirmed this diagnosis. It
was suggested that the calves congregating behind wind breaks may have led to a
build up of oocysts there so these were taken down. However the coccidiosis has
remained a problem in the calves with four or five cali'és requiring treatment

once a week for two or three weeks in May 1991 and 1992. In both these years it
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had been very dry in May so grass had become very bare which may have
allowed calves to become infected with heavier doses of oocysts resulting in
diarrhoea whereas if only low doses were encountersd calves would have

gradually developed immunity with no signs of disease.

PNEUMONIA

In summer 1989 there was a severe outbreak of pneumonia in the calves
resulting in ten deaths. It waé thought that this was related to the buying in of
thirteen calves from various sources to replace calves that had died in the spring
of the year. These may have been the source of respiratory pathogens to which
the homebred calves had no immunity. The combined d:ehorm'ng and castrating
and the mixing of calves may have initiated an outbreak of pneumonia.

For the future it was recommended not to buy any calves as replacements
and so avoid bringing in new pathogens to which the homebred calves would be
immunologically naive.

It was decided to study some of the respiratory pathogens on the farm. In
March 1990 as soon as a group of ten calves were born clotted blood samples
were collected when the calves were between two and five days old. Repeat
samples were then collected monthly for a further six months from the same ten
calves until they were sold in October. The clotted samples were centrifuged at
1000 x g for 15 minutes and the serum pipetted into glz;ss bijoux. These serum
samples were stored at -20°C until sampling was finished. The seventy identified
samples were then sent to the Department of Diagnostic Virology, Moredun
Research Institute, Gilmerton Road, Edinburgh where antibody levels, to Bovine

Herpesvirus 1 (IBR), Bovine Virus Diarrhoea (BVD), Bovine Respiratory

Syncytial (RSV) and Bovine Parainfluenza 3 (PI3) viruses, were measured using
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Enzyme Linked Immunosorbant Assays. The results are illustrated graphically in
Figure 3.1.1. and listed in Table 3.1.1..

All the calves received high levels of antibodies to BVD, RSV and PI3
viruses from their dams which gradually waned with some of the calves having no
detectable antibody to BVD and RSV viruses by June. Antibodies to PI3 virus
seemed to persist longer with all calves still having antibodies in late August.
Only one calf had antibodies to IBR virus so in general the calves were
immunologically naive to this virus. None of the calves seroconverted to any of
the viruses studied.

In the middle of June 1990 there was an outbreak of pneumonia in the
calves, several calves were tachypnoeic (up to 60 breaths per minute) and
hyperpnoeic and had elevated temperatures (from 104- 104 5°C). As soon as the
outbreak was discovered a visit was made when the farm..r was advised to treat
affected animals with a short acting oxytetracycine preparation (‘Engemycin 5%’
- Mycofarm (UK) Ltd, Cambridge) and the most severely affected with
adjunctive non-steroidal anti-inflammatary, flunixin meglumine (‘Finadyne’-
Schering-Plough Animal Health, Suffolk.) and all other calves in the group with
a long acting oxytetracycline preparation (Engemycin L.A. - Mycofarm (UK)
Ltd, Cambridge.). The calves responded well to treatment and there were no
further outbreaks during the summer. One calf became ill again in late June and
died. On post-mortem examination a perforated abomasz?.l ulcer was found and
there were pneumonic lesions from which Pasteurella haerﬁolytica was isolated. It
is possible that the pneumonia outbreak was caused by Paste;rella haemolytica.

It was recommended to continue the policy of not buying in calves as
replacements and this would obviate the need to vaccinate calves against IBR

virus to which they were susceptible.
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TRACE ELEMENT DEFICIENCY

Over the first year of study samples were collected from cows in March and then
calves were checked monthly for trace element status, samples being collected
while collecting sera to examine for respiratory pathogens. For results see
Appendix 1 (ii).

Throughout winter three ounces per head per day of a concentrated
macro and micro-mineral and vitamin mix was sprinkled over the silage fed to
cows. This contained copper, cobalt and selenium. The trace element levels in
the cows were adequate when they were sampled in March as were the levels in
the calve; initially. However as summer progressed the levels of cobalt and
selenium in the calf samples declined, copper levels remained adequate in all
samples.

It was recommended to imject all calves subcutaneously with barium
selenate (‘Deposel’- Rycovet Ltd., Glasgow.) at birth which is slowly released
from the injection site over approximately nine months. To control the cobalt
deficiency it was recommended to top-dress grazing pastures with Cobalt

sulphate in early spring. Both these recommendations were followed.

STILLBIRTH

Figure 3.1.2. illustrates the numbers of calves dying in each age group over the
years. There seemed to be an abnormally high number of calves dead at birth. In
1990 and 1991 all stillborn calves were postmortemed and no reason for the
deaths could be found. Most of the dead calves had assisted calvings, many were
sired by the same Charolais bull and, as discussed earlier, the cows were overfat

at calving in both 1990 and 1991. The farmer was advised to use the problem bull
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only on the bigger cows and to ensure cows were not overfat in future years. In

1992 there were no stillbirths.

REPRODUCTIVE PERFORMANCE

The reproductive efficiency of the cows was good with the average calving

intervals being 365 days or less (Table 3.1.2.).

YEAR 1988-89 1989-90 1990-91

MEAN CALVING INTERVAL (days) 359.5 365.7 362.4

Table 3.1.2. Mean calving intervals for cows

The spread of calving has gradually been reduced from 197 days in 1988 to 119
days in 1991 (Fig 3.1.3.) and the calving pattern has become tighter as is
illustrated in Fig 3.1.4..

Up until to 1991 heifer replacements had been bought in-calf and these
would have calved at unknown times, for example in 1991 heifers were calving
up to the end of May. To maintain a tight calving pattern heifers should start
calving before the cows and be bulled over an eight week period since this would
give them plenty of time to recover from their first parturition and be ready to
conceive again. It was advised to buy in heifers and bull them on the farm, this
was done for the 1992 calving. This proved useful as most of the heifers calved
before the cows so more time was available to spend with the heifers for

supervision of calving and ensuring their calves got colostrum.
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CALF PERFORMANCE

Calves were weighed at weaning 1989, 1990 and 1991 and as from 1990 they
were also weighed at birth.

When comparing calf live weight gains in 1990 and 1991 calves seemed to
do better in 1991 (Figs 3.1.5. and 3.1.6.), this may have been due to the
pneumonia outbreak in the summer of 1990.

Figures 3.1.7 to 3.1.9. show calf birth and weaning weights for 1990 and
1991 born calves in order of when they were born. From these graphs we see that
the earlier born calves have higher weaning weights than later born calves.

Figures 3.1.10. to 3.1.13. show calf birth and weaning weights in order of
calf birth weight starting with those heaviest at birth. Calves that are heaviest at
birth are not always heaviest at weaning, the correlation between birth and
weaning weights for 1990 born calves was 0.471 and for 1991 born calves was
0.32S these both indicate poor correlation.

In summer 1990 calves had been creep fed since they were a few weeks
old. There had been a few unexpected deaths in calves in 1990; on post-mortem
examination abnormal gastro-intestinal tracts were found including abomasal
ulceration in two calves and one calf with a very poorly developed rumen for its
age. It was felt that the creep feed which was a pelleted feed was too low in fibre
and since the calves were still sucking, the creep and milk were all some would
take with no grass being consumed as a source of fibre to provoke development
of the rumen. It was recommended to stop the creep feeding in 1991 and not to
supplement calves until a few weeks before sale to feed a higher fibre
concentrate mix. This was done and resulting weights and live weight gains
showed that the 1991 born calves performed much better than those born in

1990.
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