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Level 2

Agricultural and Horticultural Science
AS 91293
 Demonstrate understanding of livestock reproduction technologies.

	Achievement
	Merit
	              Excellence

	· Demonstrate understanding of livestock reproduction technologies.
	· Demonstrate in-depth understanding of livestock reproduction technologies.
	· Demonstrate comprehensive understanding of livestock reproduction technologies.


Demonstrate understanding requires describing steps taken when performing each reproductive technique. Reference to the structure of livestock reproductive systems is required.
Demonstrate in-depth understanding requires an explanation of how steps taken when performing each reproductive technique influences the success of the reproductive technique. Reference to the structure of livestock reproductive systems and the hormonal control relevant to the technique is required.
Demonstrate comprehensive understanding requires justification for the use of a selected reproductive technique in terms of timing, quantity and genetic potential, and the economics of production.
AS 91293

Demonstrate understanding of livestock reproduction technologies.
	Achievement
	Merit
	Excellence

	· Describe techniques used to modify livestock reproduction to improve productivity.

· Flushing

· Hormones/CDIR/vaginal sponges
· Induction

· Embryo transfer

· Ram effect/pheromones

· Use of high fertility breeds (fecundity)

· Daylength manipulation
· AI – ( cervical and uterine)
· Scanning
· Sire recording and selection
and
Describe how techniques used to modify livestock reproduction to improve economic productivity.

· Faster genetic gain – increased economic productivity

· Increased number of offspring

· Out of season production- premium prices

· Longer production season

· Introduction of new breeds

· Overcome anoestrus

· Oestrus synchronization make use of feed and ease of management..
	· Explain techniques used to modify livestock reproduction to improve productivity.

· Flushing

· Hormones/CDIR/vaginal sponges

· Induction

· Embryo transfer

· Ram effect/pheromones

· Use of high fertility breeds (fecundity)

· Daylength manipulation
· AI
· Scanning
· Sire recording and selection
and

Explain how techniques used to modify livestock reproduction to improve economic productivity.

· Faster genetic gain – increased economic productivity
· Increased number of offspring

· Out of season production- premium prices

· Longer production season

· Introduction of new breeds

· Overcome anoestrus

· Oestrus synchronization make use of feed and ease of management.
	· Justify a techniques used to modify livestock reproduction in a livestock production system to improve productivity
· Cost

· Efficiency- effect on production

· Management

· Food safety

· Animal welfare
· economic productivity 

· Financial returns
Select best solution and justify by comparing and contrasting why it is better than another solution. 




LIVESTOCK REPRODUCTION
Aim:
Demonstrate understanding of livestock reproduction technologies.

Specific objectives
A
Knowledge


At the end of the unit students should be able to:
1 Demonstrate knowledge of the reproductive organs

1.1 Describe the structure and function of male and female reproductive systems.

1.2 Describe the role of hormones in the reproductive process.
oestrogen, progeseterone, LH, FSH, testosterone, gonadatropism releasing hormone
1.3 Discuss the types of abnormalities and diseases which effect the reproductive organs and disrupt mating and conception.

2 Discuss techniques used to modify the reproductive processes to improve animal productivity

2.1 Describe techniques used to modify reproduction

· artificial insemination( cervical and uterine),

· scanning,
· flushing, 
· induction, 
· embryo transfer, 
· artificial hormone application (CIDR, Vaginal sponges)

· pheromones

2.2
Explain the importance of nutrition in livestock reproduction.

2.3
Discuss sire proving schemes

recording, selection, breeding values, reliability

2.5 
Explain how techniques used to modify reproduction improve economic productivity

animal productivity: quantity and quality of the end products, timing of production
2.6 
Select the most suitable manipulation to improve animal productivity economically and justify

your choice by comparing/contrasting it against other manipulations.
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Animal Reproduction

· Importance of reproduction

· Male and female reproductive systems

· Reproduction process

· Factors affecting reproduction

· Techniques use to modify reproduction
· Flushing

· Hormones/CDIR/vaginal sponges

· Induction

· Embryo transfer

· Ram effect/pheromones

· Use of high fertility breeds (fecundity)

· Daylength manipulation
· AI
· Scanning
· Sire recording and selection
Animal reproduction

The rate at which animals reproduce will affect the profitability of a farming system. To control the breeding of animals the farmer must understand the anatomy and physiology of reproduction, and the factors that affect fertility in farm animals.  

There is also number of ways of improving reproductive performance in animals which a farmer could use to increase economic returns. These include recording and selection, scanning, pregnancy testing, artificial insemination, synchronisation of oestrus, embryo transfer and techniques for increasing ovulation rate.

Exercise

1
List the reason why reproduction is important.

2
Describe reproductive efficiency.

3
List the factors that affect reproductive efficiency.

Reproductive organs in cattle

Development of reproductive organs in cattle

In the embryo the testes and ovaries arise in the area of the developing kidneys.  The reproductive organs start to become recognisable at around 7-8 weeks of gestation.  Both the male and female reproductive structures change their position during foetal life – the testes migrating down further than the ovaries.  By the time of the birth, the ovaries and testes are usually in the adult position.

Development of female reproductive organs – birth to sexual maturity

The heifer calf (immature cow) is sexually inactive and is unable to ovulate.  Nothing further happens to the reproductive organs until the heifer reaches puberty.

Puberty can be defined as the time at which first oestrus occurs, being accompanied by ovulation.  There are a number of factors that can affect the age at which puberty occurs.

· Breed – Dairy cows appear to reach puberty earlier than beef breeds.

· Nutrition, body weight and liveweight – It has been known for many years that nutrition and liveweight are important determinants in the time of onset of puberty.  Because of this, it is important that the young heifer is well-fed at all times and that she reaches the target liveweight for her breed.

· Season – There is some (but conflicting) evidence that the season of birth of the heifer calf may influence the onset of puberty.

Leading up to puberty, the sexual organs further develop and become able to support a foetus.  Puberty marks the stage of mature sexual organs.

Development of the male reproductive organs – birth to sexual maturity

As in the female, there is little change to the male sexual organs until the onset of puberty.  As the young bull approaches puberty, it then has a period of rapid testicular growth which results in an increase in the concentration of testosterone in the blood.

Puberty in the bull occurs when it first produces sperm and is able to successfully impregnate a female (the ejaculate contains 50 million sperm of which more than 10 percent are mobile).

Like heifers, there are factors that influence the age at which puberty occurs.  These factors are breed, energy intake, liveweight gain and season of birth.  Puberty usually occurs at 7-9 months of age.
Exercise

1
The development stages of reproductive organs occur at different times. For both male and female cattle describe when (approximate age) each of the following occurs and what happens. 

· Formation of the reproductive organs.

· Puberty 

2 State the factors that influence puberty in animals and explain how they influence the onset of puberty.

3 From table 1 on page12 state the age when cattle and sheep reach puberty.

Female Reproductive System

The reproductive tract of the cow consists of a vagina. a cervix, a uterus, fallopian tubes and ovaries. You should be able to identify these structures and understand their function. 

[image: image7.emf]Diagram 1 

The female system contains two ovaries which produce the hormones progesterone and oestrogen. The ovaries are situated near the uterus and contain the female genetic material called ova (egg).  The ovaries contain structures called follicles which are responsible for nurturing (looking after) the egg until it reaches maturity. Ovulation occurs when the ova is released from the ovary.

When the ova are released from the ovary the female hormone called oestrogen is secreted. This allows the animal to come into heat (oestrus) and therefore it will accept the male, allowing it to mate.

The fallopian tube is a long narrow coiled tube which transports the egg down into the uterine horn and if fertilised implants into the endometrial lining of the uterus wall.
The uterus is a hollow muscular organ which is specially designed to protect the foetus and supply it with nutritional requirements. The uterus is the place where the egg is fertilised by the sperm. The cells rapidly divide and attach themselves to the wall of the uterus where they develop into the foetus.

The cervix is a long narrow structure which is specially designed to protect the uterus from invasion by foreign materials. Once the egg is fertilised the cervix is sealed by the secretion of tough mucous to provide a barrier to prevent foreign substances entering the uterus. When the young animal is about to be born this is often the first sign that birth is about to occur as the mucous is expelled. The cervix projects slightly into the vagina. 

The vagina is the birth canal and receives the copulatory organ (penis).  Because the vagina receives the penis it has glands in the walls which produce secretions that provide lubrication during mating. The vagina holds the semen, which is ejaculated by the male. Sperm from the semen enter the uterus via the cervix. From the vagina the urethra passes to the bladder. At the opening of the vagina is the vulva. The vulva is the exterior part of the birth canal. It consists of lips which, cover and protect the vagina.

Diagram 2
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Exercise
1
Label the parts of the female reproductive tract and describe the function of each part.

Male Reproductive System

The reproductive tract of a bull consists of the scrotum, which contains the testes. Leading from these is the spermatic duct, (this is what is cut when you have a vasectomy). The secondary sex glands, (these make the seminal fluid), the penis and its sigmoid flexure, the retractor muscles and finally the prepruce.

Diagram 3
[image: image9.emf]The testes are the place where the sperm is made.  The sperm is made inside the testes in a structure called the seminiferous tubules (they are very fine coiled tubes inside the testes).The male hormone testosterone is also made here

The testes are held in the scrotum which hangs outside the body.  The reason for this is that it allows the sperm to develop at a lower temperature.  If the sperm develops at a higher temperature then it becomes infertile. 
The sperm travels from the seminiferous tubules into the epididymis.  The epididymis is a larger and longer and muscular tube which collects the sperm and stores it allowing it to mature. The disease Brucellosis occurs when bacteria invade the epididymis causing it to swell the result is that the sperm become infected and therefore infertile.  The epididymis connects with a tube called the vas deferens and it transports the sperm upwards to the urethra.

 In the urethra is a long thin tube which transports the sperm to the penis. Along the tube are two major glands that produce secretions that mix with the sperm.  These secretions have a special purpose and are essential to allowing the sperm to travel on its journey. The prostrate gland produces secretions which encourage the sperm to swim.  They need to be active swimmers in order to find the female egg later in the reproductive process. The vesicular gland is responsible for secreting a nutrient substance.  These nutrients are required to keep the sperm in good condition and provide them with energy while they travel along the reproductive system. The sperm mixes with these secretions to become semen.
The penis is a sensitive organ which is responsible for providing protection to the urethra which passes through the centre of the penis.  When stimulated the penis becomes erect and slides easily into the female vagina where the semen is ejaculated.

Exercise

1
Label the parts of the male reproductive tract and describe the function of each part.
2
Describe how male animals maintain testicles at a constant temperature slightly below body temperature

Reproductive Processes

In this section we are going to look at the processes involved in the reproductive process and some of the factors that affect this process. These include;

· Puberty

· Breeding cycles

· Oestrus cycle

· Mating to parturition

· Anoestrus

· Nutritional effects on the reproductive process

· Common reproductive problems

Puberty

At a certain stage in an animal’s life it reaches “sexual maturity”. This is when it is capable of mating and reproducing. Size and liveweight are important factors affecting puberty, but breeding activity is controlled mainly by “physiological development’ which is more that just an increase in size or weight. It is how the body organs, especially the reproductive organs have developed.

Table 1 below show some average ages at which puberty occurs in farm animals, but realise that this can vary greatly, depending how well the animals have been reared and fed.

Table 1

Age at reaching puberty

	Animal
	Normal time

	Cow
	6-10 months

	Sheep
	7-8 months

	Goats
	7-9 months

	Deer
	14-18 months

	Pig
	4-5 months

	Poultry
	5 months

	Horse
	1-2 years


Breeding Cycle


Each year during the prime of life animals go through an annual rhythm known as the breeding cycle. The nature of the breeding cycle varies from one species to another. Under natural conditions animals do not breed when we want then to, they have a definite “breeding season”. This is strongly affected by the daylight and dark pattern. The scientific term for this is photoperiodicity. The period when animals are not breeding is sometimes referred to as the “anoestrus” period.

Female animals may show one of three types of breeding cycle. These are;

Monoestrous: 
Animals like dogs and cats have only one period of sexual activity per cycle. Thus a bitch will come on heat once every 6 months.

Polyoestrus:


Animals like rabbits and pigs which breed the whole year.

Seasonally Polyoestrus:
In animals like sheep, goats, horses and cattle, breeding is confined to one season during the year, but there are many periods of heat during this season.

Male breeding cycles are not nearly as clearly defined as the female cycles, but may be one of three types.

1
In deer, wild ox and in mountain breeds of sheep, the males have a definite "rutting" season. Outside of this period they will not breed. 

2
In sheep the ram's are most efficient during the ewe's breeding season.

3
In dogs, cats, pigs and cattle the male is equally efficient at any season.

The breeding cycle is governed by environmental influences. The main factor being the, seasonal rhythm of increase or decrease in the hours of daylight. This effect is strongest in seasonal breeders like poultry and sheep.

In sheep, the breeding season is initiated by the experience of decreasing daylight hours in autumn, whereas in poultry, sexual maturity is hastened by the increasing daylight hours

of spring.

Day length acts on the hypothalamus brain via the retina of the eye. The response to changing day length follows a sequence.

· The brain has an internal clock which, is set by the light level. When day length shortens the brain produces hormones, which stimulate the pituitary gland, a small structure just below the brain.

· The pituitary gland produces hormones called gonadotrophins which stimulate the reproductive organs. In rams the gonadotrophins cause the testes to enlarge, producing sperm and male hormones. In ewes the follicles mature in the ovaries and hormones are released. These events are shown in diagram 4

Diagram 4

[image: image10.emf]  

Artificial lighting is used to adjust the breeding season and maturity of some farm animals. Sheep can be kept inside and their breeding cycles manipulated to breed out of season.

Once the female animal has come out of the anoestrus period and starts its breeding season, it then shows a definite cycle when it will mate. We say that the animal has started to “cycle” and at set times in this cycle she will be willing to let a male mate with her. 

Each species differs in their breeding cycle.  Table 2 gives a summary of the duration of oestrus, the return to oestrus after parturition and the return to oestrus if not pregnant

Table 2:
Table Of oestrus
	
	Duration of Oestrum
	Return to oestrus after Parturition
	Return to oestrus if not pregnant

	Ewe – 2th

Ewe- mature

Cow

Mare

Sow

Bitch

Hind
	8-18 hours

20-36 hours

14 hours (10-30 hrs)

4.5-9 days

24 hours (12-60 hrs)

4-13 day

a few hours
	Next late summer autumn

(4 to 6 months)

40-120 days

9-14 days

7 days after weaning

5-6 months

3-4 months
	17 days 

(12-19 days)

21 (18-24) days

21 (12-25) days

21 (14-26) days

5-6 months

18 days (14-22)


Exercise:
Breeding Cycles

1 What is meant by a breeding cycle

2 Many breeds have a definite breeding season. Explain the what governs the onset of a breeding cycle.

3 Explain the meaning of; 

· Photoperiodicity

· Anoestrus period

4 Complete the table to show the three types of breeding cycles, the differences between them and the type of animal that has each one. 

	Type of breeding cycle
	Description of the breeding cycle
	Animal species which shows this type of breeding cycle

	
	
	

	
	
	

	
	
	


5 Explain the sequence of events which is triggered off in sheep (both ewes and rams) by shortening day length.
6 Explain how hormones control the oestrus cycle in animals such as sheep and deer. In your answer consider

· Factors that start the oestrus cycle

· Sources and names of hormones

· Interaction between hormones

· The effect of hormones on the reproductive system.
7 Explain how a farmer would change the breeding season of sheep. In your answer consider
· Hormone treatment

· Environmental modification
8 Which of the above management practices would you recommend a farmer use? In your answer consider
· Ease of management and

· Financial returns
[image: image11.emf]In this exercise you will interpret a graph on the breeding of six sheep breeds. The graph shows the day length change from September to September, a full year’s cycle.

The breeding season for each breed is shown by the heavy horizontal lines stretching from side to side of the breeding season curve. For instance the merino is shown breeding from late November until August.

9 Do all of the breeds respond to shortening day length? Give evidence in your answer.

10 What is the effect of good nutrition on the breeding season.

11 Which of the breeds shown is most closely tied to shortening day length? Give evidence in our answer.

Artificial Lighting
Artificial lighting is used to adjust the breeding season and maturity of some farm animals.  Chickens hatched in winter will mature rapidly in spring due to increased daylight hours.  Pullets (young hens) may be damaged if they are allowed to lay too early.  Their eggs are too small and are of little commercial value.

It is an advantage to delay sexual maturity in hens and this is achieved by using artificial lighting to reverse the trend of increasing daylight hours.  You can see this in the following graph.
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Here is how the day length can be decreased in spring against the natural increase in daylight hours.

· Lights are used in winter to give a 24-hour day consisting of 10 hours of natural light and 14 hours of artificial light.

· The amount of artificial light is decreased day by day through winter and spring so that the full day shortens eg in August 8½ hours of artificial light is used to produce a total day of 19½ hours.

· This continues until October when the lights are finally turned off and the natural increase in day is allowed to bring on sexual maturity in the pullets.  The producer is able to control when the hens will lay and this has advantages.  The birds will be of a good size and will lay normal sized eggs.

Exercise:
Artificial lighting and egg production

1
Explain how the manipulation of daylength can 

· delay egg production

· extend egg laying

2
Describe the advantages of being able to influence egg production by manipulating daylength.

The Oestrus Cycle
To understand the oestrus cycle requires knowledge of how the ovary functions. Read through the explanation and keep referring to diagram 5 “cut through section of the ovary”.


Diagram 5
	a  blood vessels

	e .clot formed after follicle

	b  developing follicles
	f  corpus luteum

	c  mature follicle ready to rupture
	g scar of previous ovulation

	d  ovum
	


· The eggs or ova lie in small sacs (bags) called follicles (b) and (c). These are small when immature and enlarge as they develop.
· When the follicles have grown to full size they break through the skin, rupture and set the egg free. This is known as ovulation. While this is happening the ovary is producing a hormone called oestrogen. Oestrogen causes the animal to come on heat and seek a mate. It also stimulates the growth of the uterus and udder.
· The ruptured follicle heals over and begins to produce its own hormone, progesterone. It is given a special name, the corpus luteum (f). Progesterone acts to prevent heat. If the egg(s) has not been fertilised the ovary stops making progesterone and the animals has another heat period.
· If the egg is fertilised, the ovary continues to produce progesterone, which stops all further heat periods until after the foetus is born.

The oestrus cycle is often subdivided into four stages, pro-oestrus, oestrus, metoestrus and dioestrus as shown in diagram 6
The stages of development of the ovary are shown below the horizontal axis of the graph. The graph lines themselves (thicker lines) represent hormone levels; the spikes are oestrogen, the longer regular line is progesterone.

Diagram 6 Stages of oestrus



Diagram 7 Major changes that occur in hormone levels during the cycle.


Exercise:
Oestrus Cycle

1 What is meant by oestrus?

2 What happens at oestrus?

3 List the signs of oestrus in a cow.

4 What causes the changes in behaviour when an animal is in oestrus?

5 Name the hormone that causes the follicle to burst from the ovary.

6 Name the hormone produced after the follicle has burst.

7 Name the four stages of oestrus.

8 What happens in the ovary at metoestrus?

9 Which of the four stages of oestrus represents the quiet period of the cycle? Explain your answer.

10 What happens to the follicle pro oestrus?

The role of hormones in the reproductive process

Several hormones control the reproductive system. These hormones are secreted by the pituitary gland. Each of these hormones has a specific purpose.
The female hormones
During the oestrus cycle all the hormones are present in the blood and transported by the circulatory system. The amount of each hormone varies during the cycles. The female hormones include:-

· Follicular Stimulating Hormone (FSH) 

· Oestrogen

· Lutenising hormone (LH)


· Progesterone
Follicular Stimulating Hormone (FSH)

FSH stimulates follicles to develop on the ovary. The largest follicle secretes large amounts of oestrogen. FSH is used to cause super ovulation in very high producing females involved in embryo transfer programmes. 
Oestrogen  


Oestrogen is responsible for the female’s behaviour when she is on heat. It also promotes increased secretions of luteinizing hormone (LH) and contractions of the uterus which help aid the movement of sperm.

Lutenising hormone (LH) 

Lutenising hormone stimulates the follicles to burst thus releasing the egg. This is called ovulation. 

Progesterone
Once ovulation has occurred, the corpus luteum is formed. The major function of the corpus luteum is to secrete the hormone progesterone. The function of progesterone is to prepare the female for possible pregnancy. Progesterone

· Stops the on-heat behaviour of the female
· Stops contraction of the uterus.

· Promotes secretions, which support and nourish the developing foetus.

· Promotes growth and development of the uterus and udder.

If a female becomes pregnant the corpus luteum remains active on the ovary, producing progesterone, throughout most of the gestation period.

In the last few days prior to calving, the females progesterone levels drop rapidly. Oestrogen levels rise in late pregnancy. The combination of increased levels of oestrogen and decreased levels of progesterone results in udder development

The male hormones
The males hormones include:

· FSH

· Testosterone

FSH

FSH in males triggers the testis to produce sperm.

Testosterone

Testosterone is responsible for the development of male characteristics and sex drive (libido).
Exercise:
The Role of Hormones

1
Describe what controls the production of hormones in livestock.

2
Hormones control the whole of the reproductive process. For each of the hormones listed describe where it is produces and its role or effect.

	Hormone
	Where it is produced
	Role or effect

	Oestrogen
	
	

	Progesterone
	
	

	Testosterone
	
	

	Luteinising hormone
	
	

	Follicle stimulating hormone
	
	


Mating

Mating occurs at oestrus when ovulation occurs and the egg is released from the ovary, when the cow will stand for the bull.

At mating, sperm are deposited into the vagina of the female. Although millions of sperm maybe deposited only a few hundred actually reach the oviducts, aided by contraction of muscle bands surrounding the uterus and the oviducts. Sperm apparently travel in equal numbers to both oviducts as there appears to be no preferential movement of the sperm into one oviduct if ovulation has occurred on only one side of the reproductive tract.

Natural mating in cattle
In the herd the cow attracts the attention of the bull by standing to be mated by other cows. The bull may move along side the cow rubbing his chin over her flank, and making incomplete attempts to mount her. The penis becomes partially erect and fluid from the secondary sex glands may be released. Eventually the penis becomes fully erect and intromission occurs.

The semen is deposited in the vagina by the entrance to the cervix. The bull will mate up to ten times per day with a single cow on heat. The volume of semen and concentration of sperm decreases with repeated inseminations.

One bull will be required for 25-30 cows if running with the herd.

Sperm can remain fertile for up to 48 hours in the cow’s reproductive tract. The ovum will remain fertile for 6-12 hours. Given the short period, it is crucial to the success of fertilisation that the sperm and ovum come into close physical contact as soon as possible after ovulation.  Accurate heat detection is essential if artificial insemination is being used to get successful fertilisation. Artificial insemination and heat detection will be covered in more detail later in the book.

Conception and Fertilisation
The process of fertilisation occurs in a series of steps

· A mature and fertile sperm comes into contact with the egg within the oviduct.

· A single sperm penetrates the egg. Chemical changes occur which prevent entry of further sperm into the egg.

Gestation (Pregnancy)

Gestation is the period from fertilisation to parturition (giving birth) the gestation time varies for each species and there a slight variations within species. The gestation length of some animals are listed in table 3

Table 3:
Length of gestation period
	
	Average

Period (Days)
	Range (Days)

	Mare

Cow

Ewe

Sow

Hind

Goat

Bitch

Cat

Rabbit
	347

282

147

115

233

156

60

50

28
	322-419

272-292

140-160

109-143

223-243

150-163

55-63

48-56

20-35


After the egg is fertilised, it becomes known as an embryo and floats in the fluid of the oviduct for the first 2-5 days. It then moves further down the fallopian tube to the uterus. During this time cell division takes place.

Once the fertilised egg reaches the uterus it becomes attached to the walls of the uterus in a process known as implantation. Once this attachment takes place it is known as a foetus.

The process of implantation leads to the formation of the placenta. The placenta is a term given to the close attachment of foetal and maternal tissues. Although the foetus and the mother are very closely connected, they are two distinctly separate individuals. The foetal membranes are well supplied with blood vessels, which pass to and from the placenta and into the foetus via the umbilical cord. This blood carries nutrients and oxygen to the foetus and takes wastes away from the foetus.

Early growth of the foetus is mainly in organ formation, later in the size of the foetus. Over half the actual foetal growth occurs, in the last two months of pregnancy.

Parturition (Birth)

The successful completion of the reproductive process requires complex changes as the animal starts parturition. As a cow nears calving and ewe nears lambing, there is a developing of the mammary gland (udder) and its secretion of colostrum. 

Parturition or birth is classically considered to occur in three stages of labour.

Stage one

First stage labour consists of the preparation of the mother and foetus for the birth process. Contractions begin. The placenta begins to loosen and the cervix shortens and dilates, partly due to the contractions but also to the breakdown of some tissue.

The female will show signs of discomfort such as kicking her abdomen, standing off on her own or chasing others way from her. Her back is arched and tail raised.

The foetus alters its position to that shown in diagram 8.

Diagram 8



Stage two

Regular contractions start. The water bag with the foetus’s feet appears at the vulva. The foetus is then born.

Stage three

After the calf / lamb is expelled, some contractions continue to help in the separation and expulsion of the membranes (afterbirth). The afterbirth should be expelled within 24 hours of giving birth.

Diagram 9 Reproductive process in cattle



Exercise:
Mating to Parturition

1 Give the meaning of the following terms.

	Term
	Meaning

	Conception
	

	Gestation
	

	Parturition
	

	Oestrus
	

	Anoestrus
	

	Ovulation
	

	Placenta
	


2 In natural mating where are the sperm deposited?

3
In natural mating what is the recommended bull to cow ratio? 

4
When does an embryo become a foetus.

5
Describe the role of the placenta.

6
Explain why the early growth in the foetus is mainly in organ formation.

7
Outline the three stages of parturition.

Nutritional effects on reproduction in cattle

Animals that are in poor condition, under-fed or lacking in vitamins, can have lowered reproductive performance.

Underfeeding 

The first time this can be a problem is at puberty.  In spring, heifers of most breeds first come on heat when they are about 250kg in weight, in autumn they usually need to be a little heavier. In other words their first cycle is determined more by their body weight than their age.

The time between calving and the onset of their cycle is longer in cows, which have been underfed in late pregnancy. If you let your cows calve in very poor condition you will have a number that do not come on heat because their ovaries are not working. Cows who’s ovaries are not working are called anoestrus and those whose ovaries are working but show no signs of being in heat are called suboestrous. Both problems are worse if cows are under fed in late pregnancy.

Feeding cows better after calving will increase the number of cows which are cycling, but only very slightly. The main effect is to increase milk production, but unless the cow’s bodyweight increases she probably will not cycle. A bit more hay and silage in ate pregnancy is more effective than feeding better after calving.

Cows in poor condition in late calving and premating take longer to get pregnant than ones in good condition, even if they do cycle. Heifers and younger cows are more likely to take longer to cycle after calving and to get pregnant once they are cycling. This is probably because they are still growing.

It is probably the amount of energy in a feed that has the biggest effect on fertility, rather than the amount of protein, minerals or vitamins in it.

Overfeeding

Overfeeding is not usually a problem in New Zealand but a cow that calves in condition score 6 or more can have problems at or just after calving through metabolic problems. Reproductive tract damage, susceptibility to infection, and an accumulation of fat in the liver. All of these effects may result in a period of anoestous.

Vitamins and mineral deficiencies

Many vitamin and mineral deficiencies can cause problems with reproduction but in most cases this is secondary result from lack of nutrition. 

Body Condition Scores in Cows
Body condition on a cow is made up of a combination of fat and muscle. As a cow increases in body condition it tends to deposit fat rather than protein. One body condition score (BCS) equals 25-35 kg liveweight depending on the mature cow size. A general guide is 25kg in a Jersey and 35kg in a Friesian.

The energy required to increase BCS will vary but the following is a general guide

130kg DM Jerseys

190kg DM Crossbred

210 kg DM Friesian
Putting on a condition score takes (4-8 weeks) and a cow needs to be fed above maintenance. A dry cow needs to be fed like a milking cow. The BSC of a cow and/or heifer will affect the date they should be dried off in order to leave sufficient time for them to reach their target calving BSC.
Targets

Score 5 is optimum at calving for cows

Score 5.5 is optimum at calving for heifers
Drying off guide based on BCS
	Drying off guide based on body condition score

	Time to dry-off
	Heifers
	Cows

	Early March
	3.0
	2.5

	Mid March
	3.0
	3.0

	Start April
	3.5
	3.5

	Mid April
	4.0
	4.0

	End April
	4.5
	4.0

	Mid May
	all
	Depends on feed budget


There are several reasons why dairy farmers use body condition score. Cows with high BCS will:-
· Produce more milk

· Have increased days in milk

· Each CS less than 5 at calving = 8 days longer from calving to first oestrus

· Each CS lost after calving = 4 days longer calving to first oestrus

· Calving at CS less than 4.2 can be associated with lower conception rates

· Have less animal health problems

Affect on feeding levels
The BCS change from calving to mating is the second most important factor. CS loss needs to be limited to a minimum of 1-1.5. BCS is influenced by pre and post calving feeding levels. Adequate intakes 3 weeks before calving and 3 weeks after calving are important for setting up good lactation and good mating.
A declining or low feeding level after calving have a large impact on oestrus activity. Anoestrus cows that have restricted intakes take longer to begin cycling while cows that are already cycling will revert to being anoestrus if feed is restricted. 
	Feeding level for 7 weeks after calving

(kgDM/per/day)
	Condition Score at Calving

	
	3
	4
	5

	6
	56
	50
	44

	9
	52
	47
	41

	12
	49
	43
	38

	15
	46
	40
	34


By increasing a cows intake by 3kgDM/cow/day the number of days it takes to return to cycling activity can be reduced by about 3 days.  It is important to make sure cows are adequately fed before calving to ensure high intakes after calving. Intakes after calving should be 3.5% of a cows liveweight.
Exercise:
Nutritional effects on reproduction
Nutritional factors can affect the mating performance of a herd.

1
Describe how under and over feeding can affect a heifer at mating.

2
Describe how under and over feeding can affect a cow at mating.

3 Describe the management problems that could occur if cows are in poor condition at mating.

Condition scoring is a technique used by farmers to judge cow condition. (diagrams pg’s32-33)
4
State management decisions a farmer makes based on cow condition.
5
Explain how body condition score affects return to oestus after calving.

6
After calving how much should a cow be feed and why?

7
What would affect a cows ability to eat this amount of feed?
8
Cow number 54 is in condition score 4, while cow number 113 is in condition score 5. Both cows are jersey and are due to calve on August 10th. Both cows had similar calving dates last year and produced 181kg milkfat/cow each. Which cow would you expect to show signs of heat first following calving. Give a detailed reason for your answer.
Diagram10 Condition Score in Jersey Cows

Diagram11 Condition Score in Friesian Cows
Body Condition Scores in Sheep
Body Condition Scoring (BCS) is an essential monitoring tool when used in conjunction with weighing mature sheep (2 tooths and older) because it takes into account differences in frame size. For example, a 55kg liveweight, small framed ewe may have a condition score of 4. A large frame ewe of the same weight might have a condition score of only 2. As a rule, for a given sheep there will be about a 5kg difference in liveweight between condition scores. The easiest time to check the condition scores are at scanning and weaning BUT this is not the only time you need know if your ewe is under or over fed.

Condition scores 0, 1 and 2 indicate under feeding and low production. Score 0 is seldom used, as it only applies to ewes that are extremely emaciated and on the point of death.


Exercise
1
What condition score should a farmer aim for during flushing to achieve a high lambing percentage?
2
Explain why ewes should lamb at a CS of 3.5.

3
Describe the CS they should be at weaning and explain why? In your answer consider feed quality and 
quantity.

4
Describe the condition score a ewe should be at flushing and how this can be achieved. In your answer 
conside:-r

· type of feed

· feed availability

· effect on productivity



Common reproductive problems in cattle

A number of problems can arise with the reproductive process that may interfere with normal mating and conception.  Most factors that disrupt the process are the result of disease or abnormal reproductive organs.

Disorders affecting mating in cows

A number of problems can result in lower fertility of the cow.  The following are some of the more common ones.

Free martin heifer

A free martin heifer is the female twin of a mixed set of twins, where one was male and one was female.  In the uterus the twins’ placentas frequently merge resulting in the circulatory system becoming interconnected.  This means that the development of the female sex organs becomes affected – possibly due to the male hormone influence.

Of all twin calves where one is a heifer and one is a bull, 9 times out of 10, the heifer calf is a free martin heifer.

Externally a free martin heifer calf looks normal.  As time passes, and depending on the severity of the case, the free martin heifer develops a male-like physical appearance (that is, extra muscle).  She will also have under-developed ovaries and uterus.  As a result free martin heifers are barren – they cannot get pregnant.

A heifer calf from mixed twins should not be kept as a heifer replacement.

Infectious infertility

The reproductive function can be affected as a result of infections.  Infection of the reproductive tract, particularly the uterus, by non-specific organisms is very common.  A number of specific pathogens also selectively affect the reproductive system.  The most important examples are discussed next.

Metritis (pus in the uterus, inflammation of the uterus)

Metritis or inflammation of the uterus commonly occurs after prolonged, difficult calvings, less commonly, after abortion with retention of the afterbirth, and occasionally when the calf dies during pregnancy.  Various bacteria may cause infection, which is sometimes relatively mild but persistent and affecting fertility, or may cause severe illness and death.

Vibriosis

A venereal disease, vibriosis is passed from cow to cow only at mating time.  It is a very difficult disease to diagnose because the symptoms are obscure.  Infected cows usually fail to conceive.  Some may become pregnant and then abort very early in their pregnancy, to return in season at what may appear to be an irregular interval.

Cows that have been infected may recover and develop an immunity, but bulls remain carriers for life. Using artificial insemination (AI) or clean virgin bulls helps to stop the spread of infection.

Functional sub-fertility

There is some variation between cows in many areas of reproductive performance, such as, the resumption of cycling following calving. 

Inactive Ovaries

Following calving there is a variable period of time before reproductive cycles begin again.  This period of time can be extended by factors such as ill-thrift or extreme thinness.

Ovarian Cysts

Occasionally a mature follicle fails to ovulate and stays on the ovaries.  It then develops into a cyst.

Disorders affecting mating in bulls

The mating ability of the bull is critical in determining the reproductive performance of the herd.  Infertility and sub-fertility in bulls occur because of a variety of reasons – the main ones are discussed below.

Congenital problems

Testes

Defective testicular development can occur in all breeds.  Bulls with abnormally small testes should not be used for mating.

Cryptorchidism is the failure of one or both testicles to descend into the scrotal sac during foetal development.  The bull will have normal amounts of testosterone but the sperm count will be low. In most cases if detected it can be corrected at birth by manipulation.
Abnormal Sperm

A variety of abnormalities can occur in the sperm and may be associated with infertility.  Abnormal sperm include detached heads, coiled tails and immature sperm.

The Penis and Prepuce

Prolapse of the prepuce is an eversion of the membrane lining of the sheath.  If it is a persistent problem it can lead to a chronic infection of the sheath.

Infections

Infection of the bull’s reproductive tract can result in an inflammation of the testes (orchitis), epididymitis or seminal vesiculitis.  Symptoms are pain in the inguinal area and elevated body temperature.

Exercise:
Reproductive abnormalities

There are a number of abnormalities or diseases that affect mating in cattle. 

1
For cows describe three abnormalities or diseases.

2
For bulls describe one abnormality or disease.

3
Explain why you would recommend a farmer get rid of a heifer calf that was a twin with a bull calf.

CONTROL OF REPRODUCTION

Castration
Castration is the term used to describe the removal of the testes from the scrotum to stop a bull from being able to produce sperm, and as a result, prevent him from breeding.  A castrated bull is referred to as a steer.

Why are bulls castrated?
This operation used to be carried out on almost every bull calf that was going to be reared unless he was to be a potential breeding animal in the future.  The reason for this was that many of the male cattle were not finished ready for slaughter until they were at least 2 ½ years of age.  Some were even older.  This increased management problems, having large numbers of entirely male cattle on the farm.  It also caused problems with meat grading as the older bulls were down-graded because of meat odours.  Today, this is not the same problem as bull beef commands a price similar to that of prime beef and, because of better pastures and feeding of the animals, they are generally finished and ready for slaughter before their second winter.

Methods of castration
There are several methods of castration, but whichever method chosen, you must be sure that the operation is carried out in such a way that the animal is not caused any undue suffering.  If the animal to be castrated is over 9 months of age, the Animal Protection Act 1960 states that the operation must be carried out under the supervision of a vet and that the animal must be under the influence of anaesthetic during the operation.

Elastrator ring
To use this method of castration you need to use special pliers to expand the ring so that you can put it over the scrotum.  Before you release the ring you need to make sure that both of the testicles are below the ring.

The rubber ring cuts off the blood circulation.  All the tissue below the ring dies and eventually drops off.  In older calves with a large amount of tissue, the scrotum takes a long time to fall off, and the risk of infection, such as tetanus, is much greater than when the calves are small.

Emasculators
These are also called burdizzo, bloodless castrators or cord crushers.  Without breaking the skin, they crush the spermatic cords, cutting off the blood supply to each testicle.  The testicles then die, but the scrotum remains and, as the animal grows, it fills with fatty tissue.

Knife
Removing the testicles through a cut in the scrotum is the oldest method of castration.  It is best one on calves 2-3 months old.  Although this method causes less stress and pain to the animal, the open wound is subject to infection and fly strike.  If you are using this method you must pay particular attention to hygiene while carrying out the operation.

Cryptorchidism
Cryptorchidism is not strictly a form of castration as it does not involve removing the testes.

A cryptorchid animal has had its testes pushed up out of the scrotum sack and into the abdominal cavity.  A rubber ring is placed below the testes and at the top of the scrotum sack.

As the testes are not removed, they are still able to produce testosterone.  This is the male hormone that is responsible for secondary sex characteristics, like the desire to mate an on-heat female, extra muscle on the body, and so on.  Therefore, a cryptorchid in every way looks and behaves like a bull; however, because the testes are in the body where the temperature is too hot for good sperm production, the bull is infertile.

Vasectomy in bulls

A vasectomy is the removal of a section of the vas deferens.  This is done surgically and results in the sperm being unable to pass from the epididymis.

As the testes are still in place (as in crytorchid bull) testosterone is still produced so the animal appears and behaves like an intact bull.  This is often done to teaser bulls that are used to detect females on heat.  It is a more reliable method than using a cryptorchid bull.

Exercise:
Control of reproduction

1
What is meant by cryptochid?

2
Describe two methods of castration explaining how each is done.

3
What does a vasectomy involve and explain the use of a vasectomised bull.

REPRODUCTIVE MODIFICATION





Techniques used to modify the reproductive process in farm animals
In this section we are going to look at several ways of improving reproductive performance in animals which a farmer could use to increase economic returns. These include; recording and selection, pregnancy testing, scanning artificial insemination, synchronisation of oestrus, embryo transfer and techniques for increasing ovulation rate such as level of nutrition.

These artificial methods of reproduction fall into four main groups
1 Bring onto oestrus - this involves making a number of females come on heat all at the same time (oestrus synchronisation) or to bring anoestrus cows (ones that are not cycling) into heat.

2 Increasing ovulation rate - this involves nutritional levels and management practices such as flushing, as well as embryo transfer where genetically superior females are given hormones, which make them release lots of eggs rather than the normal one or two. The animal is mated and the eggs are collected and put into surrogate mother.

3 Artificial insemination – which involves the collection of semen from genetically superior bulls/sires and placing it in the reproductive tract of a large number of the females. 
4 Management strategies such as pregnancy testing, scanning and selection of stock which help to ensure high reproductive performance.
These manipulations of reproduction are useful to farmers because they can

· Increase the number of offspring produced therefore there is more livestock and or animal products to sell.

· Regulate the timing of production to better match feed requirements or meet out of season market opportunities, and labour requirements

· Genetic gain is greater and quicker.

· Allows better selection of replacements as there is more stock to select replacements from. This increase the rate of genetic gain.

Bring on to heat 

Bringing on heat can be achieved through hormone treatment and the use of pheremones in some farm animals.

Induction and synchronisation

Induction of oestrus means that the animals are artificially started or brought onto heat. Synchronisation of oestrus means that a group of animals are bought onto heat at the same time.

There are many ways these techniques are used;

· For inducing oestrus in young animals so that breeding occurs earlier than it would naturally occur.

· Inducing oestrus in mature animals in a non-breeding season.

· Suppressing oestrus in the breeding season so that reproduction is delayed until time is more suitable.

· Synchronising oestrus within the breeding season so that all animals give birth around the same time.

Hormone Treatment:- CIDR or CUE MATE
The most common hormone treatmenst are the use of CIDR’s or CUE MATE.. This hormone treatment is presented as either a capsule for intravaginal administration or as an injection. The capsule is place into the groove on the body of the silicon type 'T-bone' shaped device which is then loaded into the applicator and placed in the anterior vagina using some form of insertion device. The arms of the CIDR fold out internally.  A plastic tie hangs out the vulva allowing for removal of device when required.

The progesterone used in CIDR and CUE MATEs devices is identical to the progesterone that occurs naturally in all mammals. The progesterone absorbed from the CIDR and CUE MATEs device by the vagina into the bloodstream will maintain progesterone levels in the blood sufficient to suppress the release of LH and FSH from the pituitary for the duration of the recommended treatment programmes.

Blood progesterone levels reach high levels following insertion of the device, plateau for the remainder of the treatment period. As a result, the cow does not produce an oestrous cycle. On removal of the CIDR or CUE MATE, progesterone levels drop returning to normal levels within six hours of removal. FSH levels increase and the cow beings the oestrous cycle (follicle(s) mature, oestrus and ovulation can then occur). The heat periods occur within 3-4 days after removal.
Because heat periods can be programmed, the time of mating and birth can be accurately predicted.  This information is essential when embryo transfers are conducted, in all livestock species, resulting in rapid expansion of genetically superior stock with higher levels of production and greater financial returns. This information is also essential if AI is to be successfully carried out in sheep, deer and goats, resulting in rapid expansion of genetically superior stock with higher levels of production and greater financial returns.
CIDRs and CUE MATEs are also used to get anoestrus to cycle so they can be inseminated to calve with the rest of the herd.
Calving dates can be synchronised with periods of maximum pasture growth resulting in higher milk production for either human consumption or calf growth rates.  Mating dates can be set so as to gain maximum benefit from use of either an A1 technician or a visiting male animal of high genetic worth.  All aspects have a positive financial impact.


Ovsynch oestrus synchronization: 

Ovsynch involves a series of timed hormone injections to synchronise cow that are already cycling. The first two injections day 0 (GnRH) and 7(prostoglandan) are administered by the vet in the morning. The third injection (GnRH) in administered by the farmer on day 9 and the pm milking. Cows should be inseminated on day 10
Easy –breed
Cue mate Instruction sheet
Advantages of CIDR’s
Breeding management is greatly simplified by the use of treatment programmes incorporating the use of CIDR devices.

· Some of the many benefits from CIDR use include

· Artificial insemination programmes can be completed in only a few days, and in some cases one day, with insemination on a fixed-term basis or to detected heats.

· Better more effective use of labour and other resources with less time spent on heat detection, insemination and at calving.

· More accurate oestrus detection

· Fewer non-pregnant animals at the end of the breeding period through the correction of fertility problems.

· Improved rates of genetic gain through the enhanced use of AI and ET, particularly with resynchrony making subsequent rounds of returns simpler.

· Enhanced fertility of embryo transfer recipients

· Concentrated breeding times and therefore concentrated calving/lambing/kidding periods
· Predetermine calving/kidding/lambing periods for special needs.

· Manipulation of breeding to better suit seasonal feed supply and market demands/premiums.

· Reduce parturition to conception period.

Intravaginal sponges 

Intravaginal sponges or pressaries have been the traditional method of inducing and ot synchrnising oestrus in ewes. They contain progestagens that are effective at lower doses than natural progesterone. Intravaginal sponges are usually inserted over periods ot 9 to 19 days and used in conjunction with PMSG, injected at the time of sponge removal or 48 hours prior to sponge removal. Intravaginal sponges have a high retention rate (greater than 90%) and females usually show signs of oestrus 24 to 48 hours after removal
Exercise

1
Describe how a CIDR or CUE MATE is put into a cow.

2
Explain how a CIDR or CUE MATE controls the oestrus cycle. In your answer include the hormones involved 
and how they interact.
3
Explain the benefits of using a CIDR on a dairy farm. In your answer consider
· Oestrus synchronization

· Anoestrus cows

· Ease of management

· Effect on farm productivity
4
Explain how the Ovsynch oestrus technique controls the oestrus cycle. In your answer

· describe the Ovsynch programme

· explain the hormones involved and how they interact with each other.

5
Give reasons why a farmer would use Ovsynch rather than a CIDR of CUE MATE. 

6
Give reasons why and when a sheep farmer would use a CIDR. In your answer consider 

· ease of management
· effect on productivity
7
A farmer wants to breed ewes early in November to produce out of season lambs which receive a premium 
price. The farmer is considering two techniques to get ewes to come into oestrus. These are

· Closing them in a barn from 4pm to 8 am for 6 weeks 

· Using hormone treatment such as CIDRs

The farmer decides to use CIDRs to bring ewes into oestrus. Justify this decision. In your justification you should:-

(a) Describe the correct method for inserting a CIDR into a female animal.

(b)
Explain how the use of CIDRs affects the hormone balance in ewes, resulting in control over when heat periods occur. 

(c)
Give reasons why the use of CIDRs to control when heat periods occur is a better than the other technique to improve productivity on a sheep farm. 
8
The Eazi-Breed™ CIDR cattle insert is now used worldwide on beef cow and lactating cows. CIDRs are also 
available for use in sheep and goats. They are used to control heat periods in female animals. 


To achieve successful manipulation of the ostrus cycle the correct method of insertion and the correct time 
period the CIDR is in the female animal is important. 
(a)  Describe the correct method for inserting a CIDR into a female animal.


  (b)   Explain how the use of CIDRs affects the hormone balance in female animals, resulting in control over 

     when heat periods occur. 


 (c)   Explain how the use of CIDRs to control when heat periods occur can improve productivity on beef, 

        dairy, sheep or goat farms. 

Inductions

Induction involves the use of prostaglandin (hormones) or corticosteroids injected via syringe into the rump area of cows 4 – 8 weeks before natural cessation of pregnancy. It may involve a single or double injection.
These hormones (drugs) induce parturition (calving) due to its lueteolytic effect causing a sharp drop in progesterone levels. There is also a short dramatic rise in oestrogen. The cortocosteroids mimic the foetal adrenal gland in inducing parturition. Induction results in calves being born 1-2 months premature with poorly developed body systems, as a result most die at birth or are born dead, a situation that offends animal welfare considerations.

The main reason for induction has been to optimise management so that cows calve at an earlier date to better match spring feed supply, thereby enhancing milk production and financial returns.  Another reason is to calve all cows in a short time span for management reasons such as labour requirements, which have a cost component.  The inability to use inductions will reduce milk solids production and will be the main reason for reduced financial returns.

Summary of reason for the use of inductions 
· Calve cows at an earlier date so that calving matches spring feed supply

· Eliminate the chance of difficult births due to large calf size in relation to pelvic cavity of cow

· Calve all cows in short time span for management reasons, such as labour requirements, to synchronise cycling next season.

· Minimise the calving period to achieve a longer lactation period/to get cows milking earlier.

Negative impact of Inductions

The injection of these drugs to induce calving (is in most situations considered unnatural) and a potential source of contamination in dairy products (this has lead to overseas market resistance to this management practice).  
As a result of this negative impact on the marketability of NZ dairy products from March 2005 inductions could no longer be used as a technique to cover previous mating management difficulties and can now only be used with discretion under vet advice and only on older cows in certain animal welfare situations.
Exercise
1
Explain the use of inductions. In your answer 

· Describe how induction is carried out

· The hormones involved

· The effect on the cow.

2
Explain management practices farmers could use to achieve a concentrated calving pattern instead of using 
inductions. In your answer consider
· Cow condition

· Ease of management

· Effect on productivity.

Pheromones 

A pheromone is a compound which is given off or secreted by one animal and which affects the behaviour of another animal. Pheromones are most commonly known for their role in stimulating sexual behaviour, especially in seasonal breeders like sheep. Rams secrete pheromones in to their wool and in to the wax around their eyes. If ram wool is washed and the resulting fluid is sprayed on to ewes three times a day for two days, it will stimulate 70% of then to start secreting hormones from their pituitary glands.Putting rams with ewes close to the start of the breeding season will stimulate many to ovulate within 3 to 6 days and display their first oestrus 17 days later. The time of introduction of the ram is critical – too early and no effect is achieved; too late and only a small number of ewes will be affected.
The advantage of introducing rams earlier than is required for mating is that not only will the ewes show better synchronised oestrus, but they will show it earlier than usual.

Exercise:
"Sheep Mating"

Read the article then answer the following questions.

1.
What is a corpus luteum?

2.
How does a "silent heat" differ from a normal oestrus?

3.
What is the difference between;


(i)
oestrus


(ii)
oestrous and 


(iii)
anoestrous?

4.
How can a farmer detect if a ewe is on "heat"?

5. List the three main reason for "teasing" ewes or ewe stimulation.

6.
According to trail results:- what percentage increase in the number of ewes mated in the first two weeks results from teasing ewes for 14-17 days over ewes which are not teased.

7.
Briefly describe the effect of teasing on the biological processes in ewes.

8.
A sheep farmer wants to manipulation of the ostrus cycle of the ewe hoggets for better synchronization to improve financial returns. The farmer is considering two tehniques.

· Pheremone affect of a ram

· Using CIDRs


Select the technique you think will be the better than the other technique to improve the synchronization ewe hoggets to improve financial returns

Selected technique: ________________________

(a)
Justify the selected technique. .In your justification you should:-

· Describe the pheromone effect of rams on the ewe hoggets oestrus cycle.

· Give reasons why the selected option is better for oestus synchronization in terms 

· Cost effectiveness

· Ease of management

· Improving financial returns

Increasing ovulation rate

There are several ways of increasing the rate in farm animals

· Use of breeds with a high fecundity 

· Flushing

· Time of mating

· Use of hormones

· Embryo transfer
These are important because the more eggs a female produces the more offspring the farmer can expect.

Use of breeds with a high fecundity

With sheep, twin lambs are a simple way for the farmer to increase his flock. Twinning can be increased by breeding high fertility stock or by using the following methods. The use of sires from breeds which have a high lambing percentage (fecundity) is one of the easiest ways of increasing ovulation rates in ewes.

Flushing ewes:
Involves feeding average liveweight ewes (50-60 kg) high quality feed, usually pasture, three weeks prior to mating and for three weeks during the mating period.

Flushing improves production through the gain in liveweight, triggering higher levels of FSH, resulting in increased ovulation rates that increase potential. Provided that an efficient mating programme is in place (ie fertile rams and appropriate ram: ewe ratios) then higher ovulation rates will result in a higher lambing percentage. (A 4 kg increase in ewe liveweight is reflected in a 6% increase in lambing.)
The success of flushing depends on the quality and quantity of feed supplied. Leafy pasture and silage are best for this.
The most suitable feeds to use for flushing

· leafy pasture and silage are the most easily digestible feeds, therefore they provide the greatest liveweight gain

· lucerne will increase liveweight, but the presence of oestrogenic compounds that suppress rates of ovulation negates its use
If feed supplies are limited in autumn priority should be given to ewes of lighter weight because their gain in liveweight will be greater than that in the heavier ewes.

Time of mating

The percentage of ewes ovulating and the ovulation rate varies during the breeding season.

In drought conditions, the body weight of ewes decreases. Their ovulation rate also falls so lambing percentages are lower. For these reasons it may be wise to delay mating until the ewes have regained condition after the drought has broken.

Exercise:
Flushing Ewes

Table 1: Effect of liveweight at mating on ovulation rate.

	
	Mob 1
	Mob 2

	Pre flushing weight (kg)
	45
	57



	Pre mating weight (kg)
	45
	57



	% of multiple ovulations
	52
	78




Table 2: Effect of liveweight gain or loss at mating on ovulation rate.

	
	Mob 1
	Mob 2
	Mob 3

	Pre flushing weight (kg)
	51
	51
	51

	Pre mating weight (kg)
	57
	51
	45

	% of multiple ovulations
	87
	70
	43


Table 3:  Effect of time of liveweight change on ovulation rate.

	
	Mob 1
	Mob 2
	Mob 3

	Pre flushing weight (kg)
	45
	51
	57

	Pre mating weight (kg)
	51
	51
	51

	% of multiple ovulations
	82
	70
	58


Table 4: Compares the effect of a 6kg liveweight gain from flushing in two mobs 

	
	Mob 1
	Mob 2

	Pre flushing weight (kg)
	45
	57

	Pre mating weight  (kg)
	51
	63

	% change in multiple ovulations
	28%
	13%


Exercise 1









1
A group of students studied the data in Resource 1 on "Flushing" They made the following conclusions 1-4. Your task is to:-

A
 State whether each conclusion they drew is valid by circling the Y for yes or N for no.

B
Justify your answer using data from Resource 1 and your own knowledge.

Conclusions:

(i).
Heavier ewes have a higher percentage of multiple ovulations than lighter ewes. Y/N

Justification

(ii).
Lightweight ewes respond better to flushing than heavy ewes. Y/N

Justification

2.
Increasing liveweight before mating has a bigger effect on ovulation rates than the actual liveweight at mating.


Justification

3.
As long as the ewes gain weight in spring and summer then a loss of weight in the autumn will not affect the ovulation rate.
Y/N

Justification: 









4.
Using the conclusions drawn in question 1 explain the relationship between "flushing "and lambing %. Your 
answer must link the biological processes involved in this relationship.

Exercise 2

1
Name the biological process that affects lambing %.

2
Explain what is meant by "flushing'

3
Compare the difference between live weight and live weight gain on ovulation?

4
Flushing ewes is the ideal, how easy is it to put into practice. Explain your answer.

In spring and early summer it is easier for ewes to gain weight as there is plenty of feed. Autumn tends to drier and can have less pasture available. Therefore a farmer must make management decisions to provide feed for flushing.

5
Describe alternative methods of providing feed for flushing.

Exercise 3:
Flushing on pasture.
Most ewes are flushed on pasture. The information in the graph shows that ovulation rates increase as feed availability increases.

1.
When does the effect of increased pasture allowance level off?

2.
Is there any point feeding ewes above this level. Give a reason for your answer. 

3.
Would pasture quality effect the % multiple ovulations. Give a reason for your answer. 

4. 
Farmers are not always able to flush ewes on pasture. Give two reasons for this

Exercise 4
A farmer wants to "flush" the mixed aged ewes. Unfortunately the pasture feed supply is low except for two paddocks of irrigated pasture. The mating policy is to run 3 mobs.

Use the resource information" flushing" to answer the following question.

1
Describe the information you would use to split the ewes into 3 mobs. Give reasons for using this information. 

2
Explain feed you feed each mob. In your answer include effect on

· Liveweight gain

· Ovulation rate and

· Farm productivity
3.
Explain two actions that could be carried out to check the accuracy of the feeding programme. In your answer 
include:
· How each action is carried out?

· Accuracy

· Effect on farm production

Exercise 5
1 Explain how "flushing" results in a higher lambing percentage. In your explanation consider the biological processes in ewes resulting in a higher lambing percentage.

2.
A farmer has 800 ewes of similar liveweight (mean 51 kg). These ewes are divided into two equal mobs of (400). 


Mob 1 was flushed resulting in a 6 kg liveweight gain.


Mob 2 was not flushed but the ewes were maintained their liveweight at 51kg.


Assume that:  
75% of all eggs ovulated develop into a live lamb and each lamb is worth $80.         



Using information in the resource explain the significance of flushing to the farmers production of live lambs.

Embryo transfer
Embryo transfer involves giving females a series of hormone injections (FSH) to stimulate multiple ovulations. These eggs are then fertilised with sperm through artificial insemination and allowed to form into embryos.  The embryos are flushed from the reproductive tract of the superior female (3-6 days after AI) using a catheter with the aid of a laparoscope and transplanted into surrogate females that are at the same stage of the oestrus cycle. These recipient females carry the offspring through to birth.  The surrogate females have also been hormonal treated so the uterus is ready to receive the embryo.

This embryo technique is used to enable greater use of superior females in breeding programmes and to import new breeds of lines of cattle into the country. It is an expensive and requires the expertise of a veterinarian. This process is therefore not used in everyday animal breeding progammes in New Zealand. This procedure is more commonly carried out in dairy cows than other farm animals but is sometimes used on genetically superior merino ewes.

Embryo transfers require the following equipment such as 
· Laparoscopes

· Foley catheter

· Microscope

· Saline solution

· Watch glass

· Pipette

· Syringe

Eggs (ova) of a hormonally treated genetically superior female fertilised by sperm from a genetically superior sire are removed from donor females using a catheter, with aid of laparoscopes inserted into the uterus. These fertilised eggs or embryos are inserted directly into the uterus of recipient females that are at same stage of oestrous cycle. Success depends on the recovery of fertile eggs from the oviduct due to lower progesterone levels therefore timing is essential, as well as inserting fertilised eggs into recipients that have been synchronised by use of CIDRs.

Advantages of Embryo transfer

Allows for rapid and more widespread use of genes from genetically superior animals including those from other countries.  An embryo transfer allows the genes of high performance female animals to be incorporated into multiple numbers of offspring.  Instead of the best female’s genes being 50% of the genotype of 10 offspring in her lifetime, her genes can, by embryo transfer, contribute to the genotype of a 100 offspring.  As a result, the genetic base of a herd or flock is significantly improved.

Eight eggs from one ewe can be fertilised with 90% success and transplanted with 60% success resulting in about 3-4 lambs instead of one lamb.

Exercise:
Embryo Transfer
Read the article on page 58 and the information above to answer the questions below

1. Explain the advantages of embryo transfer.

2. How often can cows be flushed?

3. On average how many useable eggs are produced from a cow.

4. How could a farmer justify the cost of embryo transfer?

5. Discuss the advantages of being able to freeze embryos.

6. Why is it recommended mature cows are used for embryo transfer programme rather than the higher BV heifers.
7. Explain why embryo transfer is occasionally used on merinos but not in sheep meat and wool production
8.   Explain how embryo transfer is carried out. Your answer should include

· The hormones used in the donor and the surrogate females
· How  the fertiliser eggs are flushed

Article ET
Artificial insemination
Artificial insemination is an important tool as it can speed up genetic gain. Research has shown that AI can shorten the time taken to spread superior genetics around the industry by 11-13 years. The impressive gain in milk production in the dairy industry is largely credited to improve genetic.

Artificial insemination (AI) is the act of using instruments to deposit semen through the cervix in the female reproductive tract with the aim of achieving pregnancy. For artificial insemination to be successful insemination must occur at the correct state of the cow’s oestrus cycle. The optimum time to inseminate is 12-24 hours after the beginning of standing oestrus.

Diagram 12

Reasons for using AI over natural mating

1 widespread use of superior sires

2 accurate sire selection, for AI enables the widespread testing of unproven bulls over many herds in many different areas.

3 reduce transmission of venereal disease

4 the introduction of new blood lines from other countries through the use of overseas bulls

5 rapid improvement in genetic merit

6 ability to collect semen all year round and store it in liquid nitrogen

7 able to inseminate large numbers of cows on anyone day

8 the semen is deposited in the uterine body therefore a lower sperm concentration is needed. 

9 The allowance for simple cross breeding with one or several breeds, without the expense of keeping a number of bulls of different breeds.

Semen collection

Routine semen collection begins after a dairy bull has proved himself superior in the selection process. By this time the bull is likely to be about 5-6 years old. Beef bulls usually start to produce semen for commercial use from about 2-3 years of age.

Semen is collected from bulls using an artificial vagina. The semen is then examined for quality and fertilising ability. Fertility is determined by the semen’s, colour, volume, sperm concentration and motility. A special diluent is added to the semen before being placed in straws. Each straw is identified with the bull’s code, name, batch number, breed and date of collection. Frozen semen is stored in liquid nitrogen at –1960C. At peak breeding times semen can be collected daily from a number of bulls, examined, diluted and sent out fresh in the bull of the day programme.

Heat detection and detection aids

It is important that you can tell when a cow is on heat so that you know when she can be successfully mated.

Signs of cows in oestrus

In cattle the period of oestrus or heat lasts 4-20 hours.  This is when the cow is ready to mate or inseminate. Because the time in heat is relatively short the herd should be observed three times daily (morning, noon and night) each for 15-20 minutes. Trials have shown that on average 40% of heats are not detected by farmers. Signs to look for include;

· Accepting service

· Early in her heat period the cow stands when mounted by others cows in the herd.

· Only when fully in heat will a cow accept service by a bull.

· At the end of heat, she still stands to be mounted by other cows but no longer accepts service by a bull.

· Interest in other cows

· A cow my be attracted to other groups of cows especially if there is active bullying

· She may try to mount other cows, whether they are in heat or not.

· Interest in males

· A cow seeks the company of bulls or steers in the paddock and may try to mount them

· She may stand beside a fence if she sees or hears bulls in neighbouring paddocks

· Restlessness

· she may stand up or move around when the herd is resting or ruminating

· when the herd comes in for milking, she may not be in her usual place, and she may hold her milk.

· She may fidget or be touchy in the shed and she may twitch her tail irritably

· She may bellow often, especially if alone or if bulls are within earshot,
· Physical signs

· clear mucus discharge

· hair rubbed off tail head and pin bones

· flanks smeared with mud from front feet of cows that have mounted her

· dribbled saliva on the back from bulling cows or licking from bulls as part of their courtship

Service signs 

Signs that a cow has been served mated are; 

· Immediately after service the cow stands with her hind feet slightly apart,

· Her back arched as if to urinate, and 

· Her tail extended

After service the vulva is contracted and wrinkled, especially in heifers. In a few hours the vulva becomes relaxed again. Several days after service the vulva is more slack than in unmated animals especially in heifers.

Exercise:
Artificial Insemination

1
Describe four main reasons why a farmer would use AI.

2
In AI where is the semen deposited. Explain why?

3
When semen is collected describe what is it examined for and how. 

4
Describe the signs that would tell you a cow is ready to be mated.

Heat detection aids

Tail paint

This is a common method used on dairy farms to identify cows in oestrus. If correctly use tail painting identifies almost 90% of cows on heat. Tail paint picks up cows which only on heat for a short period and would otherwise be missed. Every missed heat costs on average 25kg Milksolids (21 days x 1.2 kgmilksolids)

How to tail paint

· Use commercailly available specifically formulated products

· Apply tail paint on top of the tail and along part of the back bone which will be rubbed off by the brisket of the riding cow. This should be a strip about 60mm wide and 150mm long.

· Remove loose hair and dirt before applying tail paint.

· Check strip every milking. In 90% of cases, most of the paint is rubbed off when a cow is on heat. 

· Cows detected in heat and then inseminate should not be repainted until the following milking. Use a different colour when re-painting inseminated cows

· Tail paint should last 4 weeks.

When to use tail paint 

· In the three weeks before mating, tail paint can be used to identify anoestrus (non-cycling) cows early and help identify pre-mating heats.

· During mating to identify cows to be mated.

· After AI is finished and the bull is used, so calving dates can then be predicted for later cows.


Other heat detection aids

Kmar heat detector
Estrotect
Chin ball harness

 A teaser bull (vasectomised) or the bull may wear a chin ball marker. The chin ball is placed on the head with the ball at the bottom. The chin ball is filled with maker paint, which becomes spread on to the back of a cow when she is mounted. The paint colour in the chin ball marker should be changed every 21 days, so the farmer can determine how many cows have conceived after first mating and how many have returned to oestrus. 

Diagram 13 Tail Paint
Diagram 14 Chin ball harness


Estrotect:- Heat Detection

Reproduction programs are a critical component of any dairy or cow/calf operation. Several factors influence success, but none require more visual attention than heat or oestrus detection. Evidence is required that a cow is being mounted, because detecting a cow in standing heat will increase the probability that she will get bred. ESTROTECT™ Heat Detectors provide mounting evidence.
Detecting standing heat requires keen observation over a period of time. ESTROTECT Heat Detectors are self-adhesive and are placed between the hip and tail head. Unlike other heat detection aids, ESTROTECT withstands multiple mountings while heat progresses.

ESTROTECT was designed to indicate when cows are in standing heat in contrast to only showing when a cow has been mounted once for two or three seconds. More and more of the silver ESTROTECT surface is removed via friction each time a cow or heifer is mounted. When more of the fluorescent color indicator is visible than the silver scratch-off surface, the closer the cow or heifer is to standing heat. 
There is mounting evidence that this product is simply the best heat detection device available on the New Zealand market.  No other product can compete for reliability, simplicity and accuracy.

 Appliable in any climate or weather condition ESTROTECT® is a revolutionary tool to identify animals in standing heat. It is a friction activated system that is easy to apply, highly visible, extremely accurate and works effectively. 
Just wipe the application area, peel the liner and press ESTROTECT® onto the animal’s hair. 
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New EstroTect Design

Estrotect is available in fluorescent red/orange, green, blue and fuchsia
The ESTROTECT® Advantage 

• Easy to apply self-adhesive. Once applied ESTROTECT® stays in place.  No reapplication necessary 
• Brilliant signal layer us exposed after several mountings, detecting standing heat with extreme accuracy. 
• Herd Color Management System allows you to use different colours to tack injection rotations and identify rebreeds. 
• No messy glue or markers. 
• Easy storage and shipping 

Easy to read, easy to use 

· After a single mounting. The reflective signal layer begins to show. 

· After 3-5 mountings. More of the signal layer is exposed after several mountings. 

· After more than 5 mounts. Most of the signal layer is revealed, indicating several mountings of an animal in true standing heat. 

Instructions for using EstroTect® 

Warm 

Keep EstroTect® warm just before application. As long as the product is kept warm, it can be applied in any weather conditions. 

Wipe 

Wipe the application area with a cotton chore glove or towel. EstroTect® sticks to the hair, so dirt and oils must be wiped away. Avoid using solvents to clean. 

Stick 

Press EstroTect® onto the animal’s hair across the backbone (side to side). Rubbing EstroTect® onto the hair will not damage the silver rub-off surface. 

Ready! 

Check for heat in the morning and evenings. The bright signal layer will begin to show after the first mount. True standing heat is detected after several mounts, revealing most of the bright signal layer. 
• In winter conditions trim long hair if necessary. (DO NOT clip hair extremely short )
• With sand bedding, thoroughly clean all sand from hair. 
• Remove EstroTect® from liner and apply to the tailhead area between the hip and pin bones. For

  smaller cows, positions lightly forward of normal 
• IMPORTANT – Do not store product in direct sunlight 
Exercise

1
Briefly explain the techniques used for heat detection in your answer describe how method is carried out and 
the discuss the advantages and disadvantages of each method.

An investor has spent money developing a dairy farm. Most of the available finance has gone towards the purchase of the property, building a milking shed, subdividing paddocks and establishing a pasture-renewal programme. A sharemilker is to be employed. Because of limited finance, the investor has purchased 300 two- and three-year-old in-calf Friesian cows from local farmers who were selling surplus stock.

2
The investor has been told that the following techniques could be considered to maximise milk production in the 
long term:

•
culling 20% of the cows each year based on their milk production 

•
using selected bulls via artificial insemination in future breeding programmes.


Select the technique that you consider would be best to increase the financial returns from the dairy 
production system.


Selected technique:__________________________


Justify the use of the selected technique by explaining why it is likely to produce a greater increase in financial 
returns from the dairy production system than the other suggested technique.

Artificial Insemination in sheep
Artificial insemination is possible in sheep but not common. The ewe has a very complicated cervix which makes cervical AI as is done in cattle, pigs and goats more difficult and compared to other livestock the ewe shows few visible signs of oestrus. Therefore the use of CIDR’s or teaser rams fitted with chest harnesses is necessary to identify in oestrus ewes for AI to be successful.
As AI is difficult in sheep it is presently used on merino flocks to increase fine wool quality. At present it is not a viable option in meat and coarse wool production as there are no financial gains to be made. In the fine wool industry semen from extra fine wool merino rams can be used over a number of selected extra fine wool merino ewes, producing a large number of desired offspring with the gene pool for fine wool. The continued use of extra fine wool rams over ewes with desired genes will, in a shorter time, result in the low micron wool desired. This is a highly sort after high value product receiving premium prices.

As ewes have an unusual cervix a few AI techniques have been developed. The two main methods of AI are cervical and uterine insemination.
Cervical artificial insemination of ewes

Cervical insemination is the cheaper of the two methods of AI in sheep. To assist with the insemination the rear legs are lifted up in a cradle so that the gut contents clears away from the reproductive organs, which allows for easier sighting and access to the vagina and cervix for insemination. The cervix is located, via a speculum fitted with a light source, and the semen is deposited using a pistolet into the first fold to the cervix. 
Conception rates with fresh or chilled semen are good, but generally unacceptably low with frozen thawed semen.
It is essential that the semen is deposited as close to the opening of the cervix as possible in order that a high number of sperm have a chance of passing through the convoluted cervix into the uterus to fertilise the eggs present in the oviducts. Opening the vagina with the speculum will allow the operator a better chance of inserting the pistolet close to the cervical opening.
Like other forms of AI cervical AI allows the use of genetically superior rams over a large number of ewes. Therefore more offspring have the desirable genes present in the ram. These genes will relate to productive characteristics such as fertility, wool quality, disease resistance, growth rate etc which help to increase productivity and profitability.
	Cervical AI

	Positives
	Negatives

	Large flocks

Fresh semen

Success rate 80 +%

Natural oesturs/ teaser ram with harness

Cheaper than uterine $ 2.60/ewe  minimum charge $450/day
	Frozen semen poor success rate 10%

Fresh semen ewes needs to be inseminated within 5-6 hours achieve 80% success




Uterine/ laparoscopic insemination

Uterine insemination is also known as laparoscopic AI. 
The ewe is restrained on an angle, with the head down for easy access to the reproductive organs particularly the uterine horns, Carbon dioxide gas is pumped from a gas cylinder into the abdominal cavity. This assists the separation of muscle tissue from the reproductive organs, allowing for better vision when using laparoscopic equipment for insemination.

Ram semen is placed directly into the horns of the uterus using a pistolet, but with the aid of a laparoscope for guidance – a form of pinhole surgery.

The success of uterine insemination depends on the ewe having lowered progesterone levels/FSH/causes shedding of eggs at the time insemination is carried out – no egg, no fertilisation.  The ability to locate the horns of the uterus is essential in order that the sperm and egg have the greatest chance of meeting each other and fertilisation taking place/greatest success if 12 hours after oestrus onset. Uterine insemination takes about 10 minutes per ewe. Conception rates range from 50-80%.
The laparoscopic insemination technique increases the chance of fertilisation when using frozen semen because semen is placed in the horn of the uterus, close to the ovulated egg. In this technique, semen bypasses the cervix, which acts as a barrier to semen when inseminated into the opening of the cervix.

Semen from extra fine wool merino rams can be used over a number of selected extra fine wool merino ewes, producing a large number of desired offspring with the gene pool for fine wool.

Continued use of extra fine wool rams over ewes with desired genes will, in a shorter time, result in the low micron wool desired which will increase farm financial returns from this high quality low micron fine wool.

	Uterine/ laparoscopic insemination

	Positives
	Negative

	Use frozen semen

Overseas genetics

Semen always available

Success 75%


	Invasive

Requires a vet

Expensive

Not viable option on large numbers only Small numbers

Hormone treated CDIR/progesterone/vaginal sponges

High level of technology


Exercise

1 Explain why AI is not common in sheep.

2 Explain how the two most common methods of AI in sheep are carried out. 

3 Describe the advantages and disadvantages of each method.

4 Describe the techniques sheep farmers using AI could use to correctly identify ewes in oestrus and discuss why they would use these techniques.

	Photograph A shows three items of equipment used in performing cervical artificial insemination of sheep.

	[image: image2.wmf]

	Photograph A




(a) Explain how cervical artificial insemination is carried out. This should include

· Describe how the ewe is retrained to perform cervical artificial insemination.

· Describe the manipulations needed before cervical artificial insemination can be successfully carried out in sheep
· Explain how these items of equipment are correctly used in order to successfully perform

              cervical artificial insemination of sheep. Your explanation must refer to the structure of the


     female reproductive system.

 (b)
Explain how cervical artificial insemination of sheep results in improved farm productivity.

Methods of Animal Identification and Record-Keeping
In order to make informed selections, a farmer must be able to compare one animal with another.  This involves being able to identify individual animals and use a recording scheme of some kind.

Animal identification methods

The main methods used for identifying cattle in New Zealand are ear-tagging and ear-marking.  Sometimes freeze brand (described below) is used on dairy farms.

Record-keeping

To be useful, all your records must be accurate.  Each calf must be correctly identified at birth and the important details about it accurately entered.  Records are best kept to enable you to compare cattle run under the same conditions on the same property.  Only group recording schemes with link or reference sires allow you to compare cattle on different properties.

These common recording schemes used for beef cattle are:

· farmer’s own schemes;

· breed society and group recording schemes;

· national and international schemes.

Farmers’ own schemes

The advantages of using your own method of recording are:

· you record only the information you need;

· you emphasis the information relevant to you;

· you control the processing of the records, and you control the cost.

Some important disadvantages of a personal scheme are:

· you may not be skilled at processing complex records, although there are commercial computer programmes available for use on your own PC;

· you need expert advice to plan and control the programme;
· other breeders and clients may not accept your records as valid.

Breed society and group recording
Breed society and group recording schemes can be tailored to suit their members’ needs and have advantages over a farm’s own recording scheme:

· They can record pedigree as well as performance information to suit their rules.

· The costs of computer time for processing the records are shared.

· Expert advice is available.

· Established schemes have credibility with other groups and clients.

National and international recording schemes
National and international recording schemes aim to standardise the output information to gain the acceptance and full recognition of all beef producers.  They have these advantages:

· The experience and expertise of both practical beef producers and scientists are used to keep the schemes up-to-date and relevant.

· The number of users provides the funds and recognition needed to employ top scientists and consultants.

· Common terms and data are provided, so that the information can be understood and used by clients nationally and internationally.

Record-keeping – dairy cattle

New Zealand is unique and lucky – all dairy cows can be recorded on one national herd recording scheme.  This scheme is run by Livestock Improvement Corporation Ltd (LIC).

At birth, every calf is given a lifetime identification brass tag.  This tag will give the year she was born and her calf number of that year.

On the herd records, every cow is listed and information about her production, breeding, latest mating and calving is recorded.

Herd testing and records

A high level of milk production is by far the most important trait to look for in selecting dairy cattle.  To do this it is necessary to herd test the cows in the herd.  This will give you an accurate figure to base your selections on.

From these herd test figures three separate indexes are provided.  These are:

Breeding worth (BW) is the measure of the herd’s (cow‘s or bull’s) expected ability to breed replacements which can convert feed to profit efficiently.  The reliability of this evaluation is also shown. The higher this value, the more reliable the BW is expected to be.
A breeding worth of 48/49 indicates that the animal (bull or cow) is expected to generate an extra $48 profit per year through breeding replacements which are more efficient converters of feed into profit, above the base of zero from 4500 kg DM of feed.  This figure has a reliability of 49%.

Production worth (PW) is the measure of the herd’s (or cow’s) expected lifetime ability to convert feed into profit.  The reliability of this evaluation is also shown.A production worth of 72/56 indicates the cow is expected to generate an extra $72 profit per year per 4500 kg DM on average over her lifetime above the base of zero.  This figure has a reliability of 56%.

Lactation worth (LW) is the current season’s ability/ranking of a cow to convert feed into profit.

Breeding value (BV) is the genetic merit of an animal, for individual traits, relative to a base cow of 0. A BV of +10kg protein indicates that the bull will have daughters that are genetically superior by 5 kg protein per lactation above a base cow. NB a bull can pass on half its BV on average to offspring.
Reliability:- the reliability value is an estimate of how accurate the data will be, A bull having  several thousand recorded daughters will have a reliability in the order to 95% whereas a bull with only 65 daughters will have a reliability of about 80%.

If a bull has an estimated BW of 100 and reliability of 95% the, actual breeding worth could be as low as 85 or as high as 115. If the bull’s reliability was 80% the actual BW could be anywhere between 70 and 130. 
Exercise

Comparing Breeding Worth 

Using the following information from a sire catalogue answer the following questions.
Worksheet One

1. Describe what BW/Rel 281/85% means.

2. How much genetic material does a bull pass on to his offspring.

3. Explain what longevity means in a herd means

4. What does BV mean?

5. Explain why fertility is an important trait to select for.

6. Which bull passes on the trait for the least calving difficulty.

Worksheet Two

1. Which Friesian bull would you recommend a farmer select to use for AI to improve 

· Fertility

· Protein

· Total longevity in the herd

· Lower somatic cell count

· Give reasons for each answer

2. Which Jersey bull would you recommend a farmer select to use for AI to improve 

· Fertility

· Total longevity in the herd

· Lower somatic cell count

· Give reasons for each answer
Scanning/Pregnancy testing
Scanning is a management tool a farmer can use to compact calving/lambing so feed can be more efficientlyutilised. Scanning is a quick and easy procedure which can be carried out in darkened yards, milking shed or woolshed.  One ewe can be scanned every 30 seconds. Cows take slightly longer but it is much quicker than a rectal examination.
Scanning ewes 
Involves running the ewes/hoggets up a race into a darkened enclosure.

The technician uses a scanning device held on the abdomen of the ewe

at about 60-90 days into the pregnancy period. The head piece of the

scanner is rotated on the bare patch of skin near the udder of the ewe It

sends a beam of ultrasound via the probe. It coverts the echo returning

to the monitor into an image allowing the number of foetal lambs to be

counted by the technician. 
Success of scanning is determined by accuracy in detecting all foetuses. Accuracy is affected by clarity of image on the monitor. With increased foetal lambs especially at an early stage in pregnancy it is difficult to identify foetal mass with accuracy.
What can cause the difference between scanning % and lambing %?
The scanned % of  ewes may differ from actual lambing % as foetal lambs may be reabsorbed by the body in response to increasing stress of pregnancy brought about by increased foetal lamb size and environmental stresses associated with cold temperatures and restricted feed supplies.

Scanning ewes – reasons for its use include:

· To identify ewes carrying multiple lambs so that they can be separated and given preferential feeding

· To identify dry ewes so that they can be removed from the main mob and either culled or placed on a restrictive feeding regime.
Scanning can improve economic returns because

There are no dry ewes to cause problems such as mismothering at lambing therefore increasing lamb survival rate and therefore there will be more lambs to sell.

More feed can be made available for in-lamb ewes therefore increasing survival rate due to increase birth weights. This also means better milk production and lamb growth rates. As a result lambs will be ready for slaughter earlier increasing productivity

Better feeding of in-lamb ewes reduces ewe deaths from metabolic diseases such as sleepy sickness (pregnancy toxaemia). Less loss means more profit

Factors that affect the efficiency of scanning

· The number of ewes with multiple foetuses as it takes a technician more time to accurately interpret screens depicting twins and triplets.

· The ability of on-farm facilities to aid ewe movement. Good facilities that encourage “ewes to run” mean that time is saved when loading and releasing ewes from the scanning crate.

· Ewe temperament as docile ewes or ewes subject to regular handling in yards will allow a technician to place a probe on their belly without difficulty, thereby reducing the time taken to complete the task.
Exercise

1
Explain how ewes are scanned. Your answer should include

· equipment used

· where carried out

· stage of pregnancy

· what is being checked

2
Explain the advantages of scanning in terms of 

· Feed management 

· Farm productivity
 3
A sheep farm has suffered severe drought conditions during the summer-autumn period, and the average ewe 
liveweight has dropped to 48 kg. The farmer has a small quantity of quality feed available that could raise the 
average liveweight by 8 kg over a six-week period. The feed could be given to the ewes before and during 
mating, or be given to the pregnant ewes. 


The farmer is considering the following techniques to increase the financial returns from the lamb production 
system. 

· Technique A –
Scan the pregnant ewes and allocate feed supplies according to need.

· Technique B –
Flush the lighter ewes using the quality feed available.


Use the information provided to select the technique you consider the best to use to increase the financial 
returns from the lamb production system. 


Selected technique: ______________________________________________ 


Justify your selected technique by:-

· Describing how the technique is carried out. 

· Giving reasons why the selected technique would be more likely to increase the financial returns compared with the other technique. 

Pregnancy Testing Cattle  (Rectal Doppler Probe)
Pregnancy Scanning is relatively simple and stress-free for the cow and is very time efficient. While the scan takes place in the rectal environment, it causes the cow little discomfort, The scan can take place as early as 30 days, and up until 90 days the whole calf can be seen on the screen. Positive diagnosis can still be achieved through to parturition.

An experienced technician can date to within 5 to 10 days and sex can be determined at certain times. Approximately 200 cows per hour can be scanned by an experienced Scanning technician. Cows can be scanned during milking on a rotary platform and between milkings in a herringbone cow shed.


Benefits of scanning

As a management tool the advantages to the farmer from scanning the herd are:

· Real time image you can see the foetus. 

· Stress free on animal and the farmer. 

· Early identification of non-pregnant cows for culling (30 days after the bull is removed). 

· Calving spread of herd for feed budget purposes. 

· Accurate dating between 30 and 90 days. 

· In-calf certificate provided for herd sales.

· Scan during milking on a rotary platform.

Dairy herds are generally scanned during milking. In rotary sheds and herringbones with long AI (artificial insemination) races, this can be done at the same time as milking with very little effect and stress on cows. In other situations this will vary depending on the facilities available.   

In beef herds, scanning is carried out in a crush or race and depending on flow, up to 200 cows an hour can be scanned. 

Although the equipment is portable and can be operated under any conditions, it is advantageous to have suitable working platforms in dairies, and shade when working in sunlight. 

Pregnancy scanning testing is comparable to manual testing in cost per cow, but there are other significant cost savings. Large numbers of cows can be scanned in less time and in dairy herds, the non-invasive scanning process means no lost production. Manual pregnancy testing of dairy cows is very invasive and stressful, which can result in reduced milk production. 

In deer pregnancy testing is done by rectal ultrasound scanning. This technique, when applied correctly is quick, minimally invasion, safe and accurate. The scanning is accurate from 28 days after mating to beyond the mid-point of pregnancy (about 130 days).
Exercise

1
Explain how is scanning carried out in cattle and deer. In your answer include
· equipment used

· where carried out

· stage of pregnancy

· what is being checked

2
Explain the advantages of scanning in terms of 

· Feed management 

· Farm productivity

The photograph below shows equipment use to pregnancy scan cattle.


3(a)
Describe how a farmer can ensure scanning is carried out efficiently.


Before scanning equipment pregnancy testing of cattle was carried by a rectal palpation of uterus. 

3(b)
Explain how the use of scanning technology 
compared with rectal palpation of uterus can 


improve economic returns on a dairy farms. 


Repeat for deer and beef cattle

Revision Exercises

1 Sheep exercise

2 Deer exercise

3 Practice test
QUESTION ONE
1
What environmental factor is responsible for the “seasonal” breeding pattern of species such as sheep and goats?

2
Describe how this environmental factor regulates the breeding season.

The graph below shows day length from September to September, a full year's cycle.


The breeding season for each breed is shown by heavy horizontal lines stretching from side to side of the breeding season curve.

Use this information to help you answer the following questions.

3.
Do all of the breeds respond to shortening daylength. 


Give evidence to explain your answer

4.
Which of the breeds shown is most closely tied to shortening day length for its breeding season to occur?

Give evidence to explain your answer
Sheep can be breed out of season to lamb in the autumn.

5.
(i)
Describe two methods how this could be achieved.

(ii)
Explain how these methods of breeding ewes out of season could improve farm productivity.

6 Which of the above methods is the most appropriate? Justify your answer.
QUESTION TWO




1
Discuss two reasons why farmers want a high lambing %?

2.
Describe the biological factor that would limit the number of lambs born.

"Flushing" is an operation used to increase the number of lambs born.

3.
Explain the practices involved in the "flushing" operation.  Your answer must include: a description of timing, feed quality, and feed levels.

· Timing
· Feed quality: 

· Feed levels: 

4.
Explain how "flushing" results in a higher lambing percentage. Your description must state how the operation affects the biological processes in ewes resulting in a higher lambing percentage.

5
(i)
Flushing is one method of increasing ovulation rate which increases lambing %.

Describe another method a farmer could use to increase lambing %.

(ii) Explain how this management practice would result in improved farm productivity.

6 Which of the above methods is the most appropriate. Justify your answer

QUESTION THREE.
A problem facing a sheep farmer is a prolonged lambing season and this is impacting on farm productivity. It is desirable to have a synchronised lambing over 2 cycles with the large majority of lambs born in the first cycle.

1
Describe the advantages of a synchronised lambing.
2 
Describe two management practices that the farmer could use to achieve a synchronised lambing.

3
 Explain how this management practice would result in improved farm productivity.

4
Which of the above methods is the most appropriate. Justify your answer

AB Techniques Boost Deer Production

The artificial breeding methods, artificial insemination (AI) and egg transfer (ET), are now established in the deer industry. New Zealand has been a world leader in adapting existing AI techniques to suit deer. Unlike cattle, it is difficult to detect signs of heat in deer, and because they are ‘seasonal’ animals, insemination has to be fixed to a certain time of the year.

The challenge was to find a way of detecting or synchronising heat periods in hinds to allow insemination to take place successfully. The development of controlled internal drug releasers (CIDRs) for a range of species including deer was a major advance. CIDRs contain a hormone that prevents the hind coming into season but, when removed from large numbers of hinds at the same time, synchronises their oestrous cycles. The programme for their use is:

•
about March 14th, insert CIDR

•
14 days later, remove CIDR 

•
60 hours later, inseminate either laproscopically or cervically.

Laproscopic methods of insemination are better suited to the extensive management practices, size and temperament of deer.

CIDRs are also used to synchronise the oestrous cycles of donor and recipient females involved in egg transfers. The recovery and transfer of fertilised eggs are also done laproscopically.

QUESTION ONE
(a)
What environmental factor is responsible for the ‘seasonal’ breeding pattern of species such as deer and sheep?
(b)
Describe how this environmental factor regulates the breeding season.

QUESTION TWO

(a)
Name the hormone released by CIDRs.
(b)
Explain how this hormone prevents females coming into season. 
QUESTION THREE

Describe how the size of a hind could affect the ability of technicians to successfully inseminate through the cervix.
QUESTION FOUR

Despite the cost, both artificial insemination (AI) and egg transfer (ET) give farmers the ability to improve livestock production and assist farm management.

Complete the table below by naming a livestock species and explaining how the TWO breeding methods improve livestock productivity and assist farm management of that species.
	Method
	Livestock

species
	How method improves

livestock productivity
	How method assists farm management

	Artificial insemination
	
	
	

	Egg transfer
	
	
	


QUESTION FIVE
Technicians performing egg transfers look for small red swellings on the wall of the ovaries. After egg recovery, they view the eggs under a microscope. 
(a)
Explain the significance of the small red swellings on the wall of the ovaries?
(b)
Explain the reason for viewing the recovered eggs under a microscope?
QUESTION SIX

 (a)
Describe how cervical insemination is carried out. In your description name the parts of the 

female reproductive system and the equipment used .
(b)
Describe how egg recovery in an egg transfer operation is carried out. In your description name the parts of the female reproductive system and the equipment used. 
QUESTION SEVEN
A problem faced by all New Zealand deer farmers is that hinds give birth in November and this impacts on productivity. The pregnancy period of deer is seven-and-a-half months. Like other livestock species, there is some variation between breeds and individual animals on the time they give birth. It is desirable that hinds give birth at least one month earlier, in order that livestock production is improved.

(a)
Explain TWO methods that could be used to allow for earlier fawning dates. Explain how each method would result in improved productivity.

 (b)
Which of the above methods is the most appropriate? Justify your answer.

Glossary
AB: 

artificial breeding (same as AI)

Afterbirth:
 the membranes (placenta) that have surrounded the developing foetus and attaching it to the dam.

Anoestrus:
the non-cycling period when oestrus is not shown.

Artificial vagina:
device a male serves into to for semen collection

AI:

artificial insemination placing sperm inside the female reproductive tract with a pipette.

Barren:
failing to reproduce or in capable of reproducing

Castration:
 removal of the testicles of a male

Cervix:
 the opening of neck of the uterus

CIDR:
a device in the female vagina to control breeding by slow release of hormones

Colostrum: 
the first milk of the dam rich in antibodies

Conception:
 fertilisation of egg by a sperm

Conception rate: 
percentage of females that do not return to oestrus, or are diagnosed pregnant

Copulation: 

the act of mating

Corpus luteum:
 the structure which develops from the follicle once the egg is shed.

Cotyledons: 
the structure by which the foetal and maternal placenta are joined in the cow.

Cryptorchid:
a male made infertile by pushing the testicles into the body cavity and removing the scrotum

Cycling: 

same as oestrus

Chin ball harness: 
a device fitted to a bull to leave an ink mark on the mounted cow.

Dry: 
an animal that has not reproduced, or has finished lactating

Dystocia:
 birth difficulty

Embryo: 
the early stage of development of the young in the uterus

Embryo transfer: 
Transfering embryos form one female to another

Entire:
 an uncastrated male

Fecundity:
 a measure of the number of offspring born or reared

Fertility:
 a measure of the female to conceive and produce offspring, or a male to fertilise the female

Fertilisation:
 the act of sperm meeting the ovum and causing pregnancy

Flushing:
washing ova or embryos from the female reproductive tract

Flushing:
 in sheep increasing feeding levels to ewe 3 week prior to tupping to increase ovulation rate (the number of eggs shed) hence the number of lambs born.

Foetus: 
the unborn animal in the womb

Follicle: 
the structure in the ovary where and ovum matures

Folicle stimulating hormone (FSH): 
hormone produce by the pituitary gland which control ovulation in females and sperm production in males

Freemartin:
 in cattle, a female born twin to a male is usually infertile

Gamete: 
a reproductive cell (sperm or ovum)

Gestation:
the time of pregnancy between conception and birth

Gonads: 
a general term for the reproductive glands (ovaries and testicles)

Gonadotrphins:
hormones from the pituitary gland that control the reproductive system

Heat:
 the period when the animal shows willingness to be mated

Hormone: 
a chemical trigger “Secretions from special glands” that circulate in the bloodstream and affects different body functions

Induction:
 a technique to cause the onset of birth by using hormones

Luteinising hormone (LH):
 hormone from the pituitary, which control ovulation in females and testosterone in males.

Libido:
 sex drive or urge to mate

Mating: 
the act of mating

Oestrogens:
 male steroid hormones secreted by the growing ovarian follicles and which are concerned with oestrus

Oestrus:
 the period which animals will stand to be mated

Ovary: 
the female organ that produces ova or eggs

Ovulate:
 the act of shedding the egg of ovulation

Parturition:
 same as birth

Pheromone:
 chemical secreted by one animal that influences the sexual behaviour of another.

Pituitary gland:
 gland at the base of the brain which secretes hormones that control functions like reproduction and milking

Placenta: 
the organ which attaches the offspring to its dam and through which it is fed.

Progesterone:
A hormone produced by the corpus luteum which stimulate the uterus to accept the embryo and then maintains pregnancy.

Puberty: 
the stage when the animal reaches sexual maturity

Season: 
in season is the same as on heat

Semen: 
the male reproductive cells made up of spermatozoa and accessory fluids.

Synchronisation: 
 getting animals to come into oestrus all at the same time using hormones

Sperm of spermatozoa: 
the male sex cells or gametes

Super ovulation:
 stimulating the female to produce a larger than normal numbers of eggs

Tail painting:
 putting paint on the tail head of cow which is then rubbed off of scuffed when mounted by other cows and denotes oestrus

Teaser bull:

a vasectomised male

Testosterone:
hormone produced in cells in the testicles

Uterus
: 
a female organ in which the foetus grows

Vagina:
anterior part of the female reproductive tract

Vulva: 
the outside lips of the vagina
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