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Abstract

The importance of semen quality in the breeding bull is often underestimated
and breeders should investigate ways to improve the semen quality in order to
improve conception rates. The diet of four bulls was supplemented with a
vitamin E supplement, Rovimix E, to investigate the effect on the percentage
normal spermatozoa, percentage major semen defects and the percentage
minor defects. The results obtained were compared to those obtained for four
bulls in a control group which were fed only the concentrate diet with no
vitamin E supplementation. The results indicate that abnormal loose heads
and macroephalic spermatozoa were significantly (p > 0.05) affected, but
overall vitamin E supplementation did not significantly (p < 0.05) influence the
incidence of major and minor semen defects. It would generally seem that

vitamin E supplementation could improve bull semen.

Opsomming

Die belangrikheid van bulsaadkwaliteit op die reproduksie proses word
dikwels onderskat. Telers moet wyses ondersoek om die kwaliteit van
bulsaad te verbeter om die kalwingspersentasie te verhoog. Ons het die dieét
van vier bulle aangevul met Rovimix E, wat ‘'n vitamien E supplement is, om
die invioed op die persentasie normale spermatozoa, persentasie major saad
defekte en die persentasie minor saad defekte te ondersoek. Die resultate
wat ons gekry het vir die proefondevindelike groep van bulle is vergelyk met 'n
kontrole groep van vier bulle wat die normale dieét sonder vitamien E gevoer

was. Daar is bevind dat van die saad defekte statisties betekensvol was soos



die abnormale loskoppe defek en die makroefaliese spermatozoa defek. Die
vitamien E supplement het egter nie die persentasie major- en minor saad
defekte statisties beinvioed nie. Alhoewel die effek nie statisties betekenisvol
was nie, het die vitamien E supplement wel die persentasie van saad defekte

verminder,
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Summary

The bull is a vital part of any reproduction system, whether it be dairy or beef
cattle. When analysing possible causes for reproductive inefficiency in the
herd, emphasis is often placed on the female, however, the male must not be
forgotten. It must also be remembered that at the beginning of any breeding
season, the male must be properly tested and judged for reproductive
efficiency with regards to semen quality, scrotal circumference and
conformation. The bull must be tested for any diseases which may be
transmitted to the female resuiting in the loss of pregnancy and result in a
lowered calf crop. The management of the breeding bull involves a proper
balance between the environment to which he is subjected, the level of
nutrition and the way in which he is treated in order to minimise stress and

maximise his reproductive ability.

Examinations of bull semen must also be done as there may be genetic traits
regarding the semen which can adversely affect a bull's ability to fertilise a
female. Many defects can be found in the semen of breeding bulls, many of
which are caused by adverse environmental conditions resulting in stress, but

this can be solved and most importantly be avoided. Each semen defect has
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a particular point of origin in the reproductive tract of the male and knowledge
of the defects and their characteristics should help in the identification of the

problem.

There are continuous investigations on aspects that could improve the quality
and thus fertility of bull semen to ensure that a cow conceives and produces a
healthy calf. This study investigated the effect of dietary vitamin E on the
quality of semen in Friesian bulls. Eight bulls were selected which were of
similar ages and were all half brothers, ensuring a similar genetic make up.
They were randomly divided into two groups of four animals each. One group
was fed a basic concentrate diet supplemented with a vitamin E supplement,
Rovimix E, and the other group was maintained on the normal basic
concentrate diet. Both group of bulls were fed Eragrostis tef hay ad libitum

and had access to fresh water.

Over a three month experimental period, semen was collected from each bull
in both the treated and control groups every two weeks. The semen
examined for the percentage normal spermatozoa, percentage major semen
defects and the percentage minor semen defects. When compared to the
results obtained from the bulls in the control group, it was found that the
vitamin E supplementation did not significantly affect the semen quality, either
positively or negatively. The vitamin E treatment slightly decreased the
occurrence of abnormal spermatozoa present in the ejaculates of the

supplemented bulls.
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Experimental group
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CHAPTER 1

Theme: Growth and reproduction of domesticated animals
1.1 Title
The effect of dietary vitamin E supplementation on semen quality of A.l. dairy

bulls.

1.2 Aim

(i) To compile a comprehensive literature study on the factors which affect
the fertility and reproductive ability of bulls

(i) To study the effect of dietary vitamin E on the semen quality of dairy

bulls at an artificial insemination centre
1.3 Motivation

An urgent need has been identified in the animal breeding industry for
quantifying the effects of fat-soluble vitamins on semen quality. There is a
hypothesis that the antioxidant ability of vitamin E makes a contribution
towards improved semen quality. The most important function of vitamin E is

as an antioxidant that protects tissue lipids from free-radical attack.

According to previous research. uncertainty with regards to about the effect of
different levels of vitamin E supplementation on semen quality (Kozicki et al,
1981). Current research results on the effect of vitamin E on semen
properties are rare and contradicting (Kozicki et a/, 1981). It has also been

found that bulls injected with synthetic vitamin E showed a decrease in



gjaculate volume and sperm numbers per ejaculate, but sperm survival time
was increased while reaction time was not significantly affected. Bulls were
fed additional vitarnin E, in the form of maize and wheat, in a ration during a
100-day period, showed a reduction in ejaculate volume and sperm numbers
per ejaculate. However sperm survival time and reaction time were increased

(Stojanov et al, 1966).

These contrasting results may be due to the form in which the vitamin E was
administered but it is clear that further investigation is needed to determine
the true effects. The ability to manipulate certain semen characteristics with
vitamins may hold potential for the cattle breeding industry. Thus. due to the
uncertainty of the effects that dietary vitamin E may have, further investigation

is needed.

1.4 Introduction

It is well known that vitamins are required for physiological processes in
animals and play an essential role in metabolism. The effect of vitamin A
deficiency on reproductive performance has been extensively studied
(Boyazoglu, 1997: Bearden and Fuquay, 1997; Kozicki et a/. 1981 Hafez.
1974),which suggests the possibility that other vitamins may also have an
effect on reproduction and the supplementation of which may improve
reproductive performance. It has been suggested that vitamin E deficiency
may result in testicular degeneration, thereby reducing spermatogenesis
(Cupps. 1987). According to McDowell et af (1996) vitamin E is essential for

reproduction as well as growth, prevention of disease and the integrity of



tissues. Early research in male rats showed that a deficiency of vitamin E
resulted in the degeneration of the testes, resulting in permanent sterility
(Bearden and Fuquay, 1997). Kozicki et a/ (1981) found that doses of the
ADsEC vitamin complex does not affect the sperm volume, concentration,
freezability, proportion of insertion abnormalities or the occurrence of proximal
droplets. Evans and Bishop, as cited by Swenson et a/ (1993), recognised
that the cause of failed reproduction in rats fed purified diets to be due to a

vitamin E deficiency.

The objective was to investigate the effects of dietary supplementation of
vitamin E on the semen characteristics and quality in Holstein-Friesian bulls.
Semen quality is determined in terms of concentration, motility and
morphology. The evaluation of the morphological characteristics represents a
very important part of seminal analysis, so that, after sperm motility and
concentration, sperm morphology is the third essential criterion for
assessment of fertility based on ejaculate analysis (Briz, Bonet, Pinart and

Camps 1995)

A satisfactory semen sample will have high concentration of sperm which is
indicated by an opaque milky-white colour. 40% or more progressive motility
and less than 25% abnormal sperm (Bearden and Fuquay 1997). According
to Chacon et a/ (1999) a bull can be classified as sound for breeding if he was
clinically normal with a minimum scrotal circumference of 30 cm at 24 months
or older, with no more than 15% of abnormal sperm heads (including

acrosomes and midpieces). and/or a maximum of 30% total sperm
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abnormalities. A bull that is classified as not being fit for breeding has more
than 30% abnormal sperm heads or with a maximum of 50% total sperm
abnormalities and is without clinical problems at the time of examination.
Chacon et al (1999) also found that bulls with a long scrotum had greater
percentages of abnormal heads that they were classified as unfit for breeding.
The cause of these increases abnormal heads has been suggested by
Riemerschmid, Setchell and Shafik (cited by Chacdn et al, 1999) that the
venous blood flow from the testicle could be affected in bulls with a pendulous
scrotum. leading to blood stagnation, thus interfering with the thermo-

regulation system in the testes.

A high frequency of abnormal sperm is associated with reduced fertility. The
econornic impact of sub-fertility or sterility on both dairy and beef operations is
without doubt enormous. Both of these industries suffer losses caused by
delayed calving causing a reduction in calf crop thus depleting the number of

saleable livestock or breeding stock.
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CHAPTER 2

2.1 Introduction

In many cases the role of the male as the possible causes for reproductive
failure in the herd is overlooked. Reproductive failure may be associated with
inherited characteristics, defective semen quality, failure in mating
performance, physiological and psychological causes, infectious diseases.

improper management or a combination of these facts.

Bulls affect the reproductive efficiency of breeding herds, irrespective of
whether they are used for natural breeding or artificial insemination. Thus
impairment of bull fertility results in great economic losses, particularly in
extensive cattle procduction systems. It is for this reason that it is essential
that bulls are examined both before and during their use in breeding
programmes in order to identify and remove any individuals with potential low

fertility (Chacén, Pérez, Muller. Séderquist and Rodriguez-Martinez, 1599)

This chapter will outline the factors which may influence the fertilising ability of
bulls, be it in an intensive or an extensive beef or dairy system using A.l. or
natural mating. However most of the documented evidence deals with bulis
used in an artificial insemination system but the principles are the same and

can be similarly applied.



2.2 Management

This factor is discussed first, because it is the link between almost everything
that the bull is exposed to in its environment. Without effective management
the animal may become susceptible to factors such as disease, stress to
name a few. Management is probably the most important factor in ensuring
high levels of fertility and the economic success of the enterprise. The
objective of feeding selected sires should be to bring them into optimum
sperm-cell production early in life and to maintain this condition in their mature

lives for as long as possible.

Nutrition is the one factor where most bull management systems fail, be it in
overfeeding or underfeeding. It is often a difficult factor to manage and to
master but it is essential for the reproductive success in the bull. Severe
underfeeding or overfeeding and deficiencies of specific nutrients, especially
vitamin A, are probably the most common causes of impaired reproductive
capability in males (Cupps, 1987). Optimum production of healthy, normal
spermatozoa depends on the health, size and condition of the testis
(Salisbury et al, 1978), thus the bull must be fed and managed with this in

mind.

Feeding adequate levels of energy, protein, minerals and vitamins are
necessary to promote optimum growth and development of the young bull.

Sperm-cell production is dependent on the amount of actively functioning



testicular tissue and testes size, relating directly to the size of the bull
(Salisbury et al, 1978). The reproductive efficiency is more adversely affected
by malnutrition in young males than more mature bulls and deficiencies of
energy or protein can delay the onset of puberty. As the bull matures, the
reproductive function becomes of a higher priority than body maintenance.
therefore the effect of malnutrition are indicated by other symptoms and not in
a decline in reproduction (Salisbury et al/, 1978). Nutrition is however still
important in all phases of a bull's life to ensure that the semen which is
produced by that bull is of a good quality and that it will fertilise an ovum and

produce offspring.

Liberal feeding has been shown by Davies ef al, as cited by Salisbury et &/
(1978), to bring bulis into active sperm production and causes active secretion
of the male accessory glands earlier than limited feeding does. This in turn
reduces the interval between generations which is considered a genetic
advantage. A nutrient deficiency is not only associated with a reduction in
testicular weight and secretory output of accessory glands. but it may also
decrease sperm concentration and sperm motility, thus affecting the semen
quantity and quality (Cupps 1987). However, one must be careful not to
overfeed bulls as this too can have its adverse effects. Scrotal circumference.
epididymal »sperm reserves and seminal quality can actually be reduced in
bulls fed a diet containing excessive energy. QOverfeeding leads to the
production of excessive fat which in most cases is deposited around the
testes, affecting the thermo-regulation of the testes thus increasing the

temperature inside the testes. The increase in temperature leads to



degeneration of the cells lining the wall of the seminiferous tubules that affects
spermatogenesis (Salisbury et al, 1978; Bearden and Fuquay, 1897). In an
experiment where a ram's scrotum was insulated or where the testes were
tied against the abdomen, sterility was the result (Bearden and Fuquay,
1997). An animal that is obese may also have less resistance to diseases
and other stressors. Further more, obesity could lead to physical problems
associated with the feet and legs reducing libido and thus diminishing sexual

activity.

Although overfeeding has serious implications, underfeeding is more
common. Reproductive functions seem to be more susceptible to dietary
restrictions of energy in growing bulls than in adult bulls and severe feed
restriction may result in permanent damage to gonadal tissue. Restricted
feed intake in adult bulls can decrease androgen secretion and semen quality.
VanDemark as cited by Salisbury et af{1978) found that bulls fed only 60% of
their calculated needs in total digestible nutrients from eight weeks of age to
forty four months of age, and tested for semen production by partial
exhaustion collections every four months never caught up with control bulls in
sperm-cell production. In addition to a lower semen-producing capacity, the
rate of sperm-cell replenishment after partial exhaustion was slower in the

underfed bulls.

Often the nutritional problem is related to energy levels in the diet. A common
sign of a severe energy or even protein deficiency in males is the suppression

of endocrine rather than exocrine, testicular function coupled with diminished



libido and an arrest of growth and secretary activity of accessory glands
(Cupps, 1987). Patterns of luteinizing hormone secretion may be altered and
the serum concentration decreased. If the luteinizing hormone levels are
affected then the testosterone levels in the bull should also be affected. Since
the testosterone is the hormone responsible for spermatogenesis. semen
production can be adversely affected. Prolonged protein or energy deficiency
can result in the cessation of spermatogenesis altogether and most species
will show a decrease in semen quality, insufficient supply of water may also
lead to these results (Cupps, 1987). Specific nutrient deficiencies may result
in a lower physiological ability to mate. These effects are usually

accompanied by a decrease in the size of the testes and accessory glands.

In addition to protein and energy deficiencies which may cause either reduced
fertility or even sterility, a deficiency in the amount of vitamins and minerals in
the diet may also be the cause of fertility problems in bulls. 1t is likely that all
vitamins needed for growth and maintenance are also needed for
reproduction.  Vitamin A is probably the most important vitamin in
reproduction. It is necessary for the integrity of the germ cells in the
seminiferous tubules and a deficiency of this vitamin can reduce or even stop
spermatogenesis. Vitamin A deficiency may lead to the development of
pituitary cysts, loss of libido, stiffness in the joints, incoordination and a
wobbly gait resulting in an inability to mount (Salisbury et al/, 1978). The
degree of these deficiency symptoms depends on the age of the bull at the
onset of the deficiency and the degree of the deficiency. In later stages of the

vitamin A deficiency, with the appearance of joint stiffness, the effects on
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semen quality begin to become apparent. There is a decrease in sperm-cell
concentration and motility and finally a marked increase in the percentage of
abnormal spermatozoa. There is recovery of the spermatogenic capacity

when sufficient carotene is added to the diet (Salisbury et a/, 1978).

Vitamin E is a vitamin needed in reproduction which needs further
investigation, but in earlier studies in rats vitamin E was called the “antisterility
vitamin” and it was shown that a deficiency resulted in degeneration of the
testes, sometimes resulting in permanent sterility (Bearden and Fuquay.
1997). Cupps(1987) stated that a vitamin E deficiency might result in

testicular degeneration thereby reducing spermatogenesis.

Minerals are also of great importance in the diet of breeding bulls and appear
to affect the libido of bulls. Zinc appears to be of primary importance for the
reproductive function in males (Cupps, 1987). A zinc deficiency may result in
retarded testicular growth, atrophy of tubular epithelium, decrease in pituitary
gonadotropin output and decrease androgen production. A deficiency may
also influence gonadotropin activity by influencing the gonadotropin receptor
complex (Hurley and Doane, 1989).

Animals which are fed diets deficient in zinc grow more slowly than normal
animals. If the deficiency occurs when the bull is young, age of puberty is
delayed. Puberty is usually reached when the young bull is at a certain
weight and proper spermatogenesis can only occur when the testicular size

has a diameter of not less than 30cm.



An iron deficiency has been associated with depressed libido and
deterioration of semen quality, while a deficiency of cobalt has led to anaemia
and a lowered libido. Bulls mainly require calcium and phosphorus for
skeletal development and unlike producing cows, bulls do not secrete any
product containing these minerals. This is the reason for a separate diet
being offered to breeding bulls. If bulls are fed the same diet as producing
cows they will suffer from excess calcium intake. An excess of calcium in the
diet of young bulls was found to result in the deposition of exceedingly dense
bone which may cause the normal bone marrow to disappear (Salisbury et a/,
1978). The excess bone forms in and around the backbone interferes with
normal activity of the bull causing lameness and it suppresses the willingness
and the ability of the bulls to mount (Salisbury et a/, 1978). A deficiency of
phosphorus is presumed to affect reproduction by reducing the appetite and
thus reducing the intake of all nutrients, but it would seem that the affect of a

phosphorus deficiency is not as detrimental to bulls as it is to cows.

Some minerals which are needed in the diet of bulls for normal body functions
and reproduction may have a toxic effect. The cattle producer should be
aware of these toxic minerals and ensure that they are not present in the diet
that is being fed to his animals. One such toxic mineral is molybdenum.
Diets high in molybdenum show the usual symptoms of copper deficiency
such as infertility, anaemia, poor growth and bone disorders (McDonald ef a/.
1998) together with a lack of libido and the prevention of spermatogenesis
(Salisbury et af, 1978). Cadmium is another mineral that is highly toxic when

fed in excess and causes testicular necrosis.



Many nutritional problems, if recognised, can be corrected and in most cases
normal semen production and reproductive activity will result. However, it
must be remembered that the cumulative effects of nutritional deficiency
together with any infectious diseases or injuries can affect the bull's
reproductive effectiveness, thus the old saying of “prevention is better than

cure” rings true.

Management of reproduction also includes the effect of the age and size of
the bull when relating to semen production. Puberty is the time when fertile
spermatozoa are observed in the ejaculate and this is usually between the
ages if 10 to 12 months in bulls (Bearden and Fuquay, 1997). Puberty is
however not an indication of the sexual maturity of the bull. Testes size and
total production of spermatozoa increase until about 18 months of age and
have been shown to continue increasing until 3 years of age. Many studies
have shown a high correlation between testes size and body weight
(Salisbury et al, 1978 and Bearden and Fuquay, 1997). There is also a
correlation of 0.80 between testes size and sperm output (Salisbury et al,
1978 and Bearden and Fuquay, 1997). The above mentioned correlations
have been shown to decrease as the bull increases in age, thus the period
between puberty and sexual maturity are of great importance from a
management perspective to ensure that the young bull is at the expected
weight or size for his age if adequate or above average fertility is to be
expected. Due to the presence of the correlation testes size and body weight

and between testes size and sperm output, selection can be done at a
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relatively young age, for example a bull can be eliminated from a breeding
programme if the scrotal circumference is lower than the minimum standards

of the breed, at a specific age and weight.

The way in which a bull is handled in the breeding system can also have an
effect on his reproductive ability. Boyd as cited by Salisbury et al (1978),
found that bulls given extra attention such as brushing and cleaning, showed
a higher sexual interest than those that received no extra attention. The
frequency that a bull is used can have an adverse effect on his reproductive
performance. In an artificial insemination centre environment, if semen is
collected from the same bull every day, the volume and total sperm collected
have shown to decrease in some bulls to a point where it is not commercially
viable to process the semen. If semen from a certain bull is desired then it is
suggested that semen is collected every second day in order to obtain
ejaculates of relatively high sperm concentration. If the bull is in an extensive
farming system, it is advised that he be used with the correct number of
females which he can breed with successfully to prevent exhaustion during
the mating season. A mature bull can be used at a ratio of 1:35 cows to
achieve acceptable conception levels. If a young bull is used then the ratio to
female animals must be less. The exhaustion level of bulls is measured by
the level of his libido, as a bull will continue to mate with as many females as
his libido will allow. This is similar for artificial insemination centres where
semen is collected. The semen quality has not been proven to decrease with
over use but the libido declines and with it the ability and willingness to mount

(Bearden and Fuquay, 1997).
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Exercise was once thought to be essential in maintaining semen quality and
fertility levels in bulls, but when an experiment was conducted where bulls
were exercised for 30 minutes a day and another group of bulls were
confined, there was no differences in semen quality (Bearden and Fuquay,
1997). Exercise is important from a physical aspect, such as maintaining the
strength of the bull's legs, reducing lameness and preventing excess growth
of hooves. These factors are all important in maintaining the male in an

optimum breeding condition.

When transporting bulls, care should be taken to ensure that the conditions in
which the bulls are transported are comfortable and the chance of injury is
prevented. Transportation of bulls does not seem to have any negative
effects on semen production and quality but care should be taken when
transporting bulls to minimise stress(Salisbury et al, 1978; Bearden and

Fuquay, 1997).

2.3 Inherited Causes of Reproductive Failure

Rollinson (1955), estimated that approximately 10% of all sterility is hereditary
(Salisbury et al, 1978). Certain anatomical defects are in most cases
hereditary and can reduce or even eliminate reproductive performance.
Inbreeding should thus be avoided as far as possible because this can give
rise to the phenotypic expression of mutant genes and defects. Heterosis has

been shown by many authors to improve fertility (Hafez, 1974). In a study
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performed by McNitt et al (1966), it was found that in a herd of half-sib buils,
with physical defects of the genitalia were highly heritable which, shows that
selection against these defects will be successful and can thus be done to

eliminate the appearance of them in a breeding herd (Hafez, 1974).

One such heritable defect of the genitalia is cryptorchidism. It is a genetic
defect that occurs only in males where either one or both testes do not pass
into the scrotum. A bull with bilateral cryptorchidism results in sterility
because spermatogenesis cannot occur at body temperature due to both the
testes being retained in the body cavity. The condition can be corrected by
surgery if the bull has the genetic ability to produce excellent offspring, but
this solution is not recommended due to this defect being hereditary. It would
be better to destroy these animals or rear them purely for meat but to breed
with them is not advisable. A bull with unilateral cryptorchidism can still
produce normal semen but the testis that is still in the body cavity is not
functional because of complete degeneration of the spermatogonia.
Impotentia Coeundi is another heritable defect that is considered to be caused
by an autosomal recessive gene which only affects males. This condition is
defined by the inability of the retractor penis muscle to relax. This condition
can also be corrected by surgery and the ability to copulate will return but this
is also not advisable for genetic reasons (Salisbury et al, 1978). It is
suggested that environmental factors may be involved in causing this

condition (Salisbury et al, 1978).

16



Certain aspects of the spermatozoa morphology is also hereditary, and
increased heterosis has been shown to decrease primary morphologic
abnormalities of the spermatozoa. All seminal traits appear to be moderately
heritable except for secondary morphologic abnormalities which can be
selected, however progress might be slow (Hafez, 1974). It is for this reason
that the sperm morphology of breeding bulls must be checked regularly for
any abnormalities, as it could be a possible reason for lower reproductive
efficiency and the failure of cows mated with or inseminated with the semen of
a particular bull. Donald and Hancock (1953), found a specific gametic
sterility in England and Holland, which is regulated by a recessive autosomal
gene. Bulls homozygous for this gene produced large numbers of abnormal
spermatozoa and are completely sterile (Hafez (1974) and supported by
Donald and Hancock (1953)). A congenital anomaly such as testicular
hypoplasia is another heritable defect where the potential for complete
development of the spermatogenic epithelium is lacking in one or more

epithelial components (Hafez, 1974).

Fertility itself can be considered as lowly heritable, approximately 5%
(Bearden and Fuquay, 1997), however the influence of managerial practices
and the effect of the environment greatly impacts on an animal's reproductive
performance. Because fertility can be roughly measured according to the
bull's libido and ability to serve a female, the heritability of these two traits
should be taken into consideration. Johnson and Rendel (cited in Salisbury et
al, 1978) reviewed data which indicated that libido and the ability to mate has

heritability values of between 0,30 and 0,40 (Salisbury et al, 1978). Thus the
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fertility of the breeding bulls in a herd cannot be solely due to the genotypic
makeup of the bull and this is why management of breeding bulls is so

important.

The indicators of fertility, however, can be measured for heritability and if
moderately to highly heritable can be selected to improve the general fertility
of breeding bulls. An example of an indicator of fertility is scrotal
circumference. As mentioned before the scrotal circumference is positively
correlated with sperm production and any bulls with a scrotal circumference
lower than 30 cm should be eliminated from the breeding herd. Scrotal
circumference has an approximate heritability of 0,50 (Fuchs et al, 1992) and
can be selected when selecting for increased reproductive efficiency. Weight
or body size is positively correlated with puberty and testis size. The weight
at puberty has a heritability of approximately 0,50 (Newman, 1989) and the
age at puberty can also be selected for to an extent due to an estimated

heritabiity value of 0,40 (Newman, 1989).

There is cumulating evidence proving the presence of genes that result in the
production of enzymes. Gene mutations could alter these enzymes making
them useless for their intended purpose. At least 40 hereditary disorders
involving such enzyme dysfunction have been identified in humans and it is
likely that the same may be found in animals (Salisbury et al, 1978). There
are approximately 25 hereditary structural defects that can result in calves
being stillborn or cause them to die soon after birth, have been identified.

Increasing evidence shows that these defects may also be induced by various
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teratogenic agents like radiation, drugs, dietary deficiencies or toxic

compounds (Salisbury et al, 1978).

The person in charge of breeding programmes and selection of breeding bulls
must be aware of the genotypic make up of the bulls under inspection and it is
of the utmost importance that the heritabilities of important aspects pertaining
to the expected fertility and reproductive performance of the offspring are
known. The knowledge of the heritabilities of desirable traits is also important
so that one can select for those traits that will be seen within one or two
generations, thus speeding up genetic improvement. It is not economically
viable to spend time and money in selecting for traits which will only be
evident in several generations. Such traits can be selected for if it is positively
correlated with another economical trait of high heritability. The effect of
certain traits on each other must also be clear. For example, reproduction
traits and production traits are mostly negatively correlated, such as rate of

gain and rate of conception.

2.4 Pathological Causes of Reproductive Failure

The susceptibility of animals to diseases are also linked to management, such
as housing, feeding and maintenance. For example, animals which share a
drinking trough or feed from the same trough may share pathogens (Cupps,
1987). However, due to the large adverse effect diseases have on
reproduction it is better that they be discussed under a separate section.

Some of these diseases may occur suddenly and have a detrimental effect on
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both production and reproduction. Others may be present in a herd without
the manager's knowledge and the cause for reproductive failure may be
assumed to be due to other factors. It must be remembered that the
environment plays an important role in disease transmission in terms of the
types of organisms or transmitters which pass the pathogens from one animal
to another. The most common types of organisms which pose a problem in
South Africa incl