
4th Class/ Animal Resources Dept.

Sheep & Goat production: 

Lecture: No. 5 & 6.
Reproductive efficiency:

         Reproductive efficiency is an important aspect of animal systems especially, where meat production from young animals is the chief aim. As a rule, the more intensive the meat production process, the more advantageous is the production of large numbers of young per breeding female. Under harsher, more extensive conditions, long term breeding efficiency is achieved at a lower reproduction rate. The optimum may thus vary from about one lamb per breeding ewe in a year under unfavorable conditions, up to four lambs per ewe per annum under the most intensive conditions.

Measures of the reproductive efficiency:

                               No. of ewes lambed 

1- Fertility = ----------------------------------------------     X100

                           No. of ewes exposed to ram  

                                      No. of ewes lambed + aborted  

2- Conception rate = ----------------------------------------- X 100

                                     No. of ewes exposed to ram 

                               No. of lambs born 

3- Lambing rate = ---------------------------------------- X 100

                               No. of ewes exposed to ram 

                                                 No. of lambs born or weaned 

4- Litter size (prolificacy) = -------------------------------------- 

                                                No. of ewes lambed    
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Hormonal Control of Reproduction

Reproduction in the ewe is controlled by a number of hormonal systems coordinated in a complex way to give the desired result. Full details of the mechanism are still being elaborated, through some simple components of the whole system can be manipulated to give striking results.

The process of spermatogenesis in the ram is also subject to similar hormonal influence although the act of mating and the ejaculation of semen is more a complex neural reflex influence, largely dictated by the presence of a ewe on heat.

Several hormones, controlled by the central nervous system, through the hypothalamus, influence the occurrence of oestrus during the breeding season of the ewe. The anterior pituitary gland situated at the base of the brain, the ovaries, and the uterus, are all directly involved in control of the oestrus cycle. In very simple terms the processes can be summarized as follows: Secretion of follicular stimulating hormone (FSH) by the pituitary gland is associated with the development of follicles in the ovary. The cells of the ripe follicle produce the hormone oestrogen; the occurrence of heat or oestrus is associated with high levels of oestrogen secretion. When oestrogen activity is at its peak and the ewe is showing full signs of heat, the levels of luteinizing hormone (LH) in the blood, secreted by the pituitary gland, increase, and those of (FSH) decrease. At this stage the ripe follicle bursts and the ovum is shed into the abdomen. The empty follicle forms the site of a new gland--- the corpus luteum--- which secretes the hormone progesterone which inhibits the secretion of (FSH) and prevents further follicle development. If the ewe is pregnant the corpus luteum (or several corpora lutea if it was a multiple ovulation) persists, whereas if the ewe does not conceive the corpora lutea regress and the process is repeated all over again.
Recently, it has been shown that substances called prostaglandins, specifically prostaglandin F2X, are present in the uterine wall in the sheep. The prostaglandins have several powerful effects on physiological processes in animals. It is now known that the uterine prostaglandins are associated with the regression of the corpus luteum and therefore with the control of the ovarian cycle in the ewe (Inskeep, 1973)

Sexual maturation and the attainment of puberty in sheep:

The development of reproductive function in the lamb is a gradual process beginning early in fetal life. Much new information on the physiology of puberty in the sheep is underlining the complex interaction between the hypothalamus, anterior pituitary and the gonads.
Puberty: the time when reproduction becomes possible, the release of gametes. In the female could be commonly defined as the occurrence of first estrus /female starts cycling and male produces sperm. 
Sexual maturity: full reproductive capacity.

Measure of puberty:

- In female

1- The incidence of first estrus.
2- The incidence of ovulation by using endoscopy or labrotamy.
3- By measuring the hormone level particularly the progesterone.

- In male

1- Histological studies of the testes and the presence of sperm.
2- By semen collection.
3- Testosterone rate in blood.
ADVANCEMENT OF PUBERTY:

The inclusion of pubertal male & female lambs in the breeding flock is: 
1-A mean of increasing their life productivity and hence the profitability
   of sheep farming.

2-Reducing the generation interval.
It is well established that ewe lambs which have attained puberty defined as:

1- Smaller ovaries.

2- Lower ovulation rate.

3- Shorter and less intense estrus.

4- Fewer & less regular estrus cycles during the breeding season than mature ewes.

Weight ratio of the testicles in the ram to the entire weight is more than the rest of farm animals because of the very seasonal mating activity of the sheep necessitating a considerable semen output over a relatively short space of time.
Factors affecting puberty:
1- Genetic: selection and cross breeding;
The most of the mean values cited for age at puberty are within the range of 6-18 months 

Crossbred ewe lambs tend to have better reproductive performance than purebred and hetrosis may contribute to earlier sexual development. Puberty may also advanced by selection within breeds, but at a much slower rate than by cross breeding.
2- Nutrition: There is a close association between general body growth, the growth and development of reproductive organs. Raising the level of nutrition will advanced puberty and the ewe lambs growing at faster rates will exhibit their first estrus and are more likely to conceive at lower age and heavier body weight than ewe lambs growing at slower rates.
Although a high level of nutrition will, as a rule advance puberty and
     even increase ovulation rate in ewe lambs, the feeding of a very high
     energy diet prior to breeding may be associated with an increase in the
     incidence of barrenness in ewe lambs possibly due to over fatness.

3- Exogenous hormones:
Its well established that young female lamb can be induced to ovulate and display oestrus by the use of exogenous gonadotrophic and gonadal hormones.

It has been suggested that under practical conditions:
A-lambs should be heavier than 60% of their mature weight.

B-lambs should be over 7 months old.

C-the optimum dose of PMSG is between 250-500 i.u. to avoid
    twining.
4- Seasonality.
It was indicated that seasonality is an important factor in the attainment of puberty in the ewe. Thus, in the northern and southern hemispheres, first estrus is mainly confined to the autumn and winter months irrespective of time of birth. For this reason puberty may be delayed by nearly a year if the lambs are late born or stunned. In sub_ tropical breeds, ewe lambs experience a less well defined seasonal onset of the first estrus.
5-Photoperiodism:
Photostimulation in ewe lambs modifying the pubertal process to avariable extent, but the application of artificial photoperiod to advance puberty ewes does not yet seem to be of any practical importance.
6-Temperature:
There appears to be no information on the literature on the direct effect of temperature on puberty, but it was pointed out that the effect of temperature changes on puberty is closely related to the effect of temperature on body growth.
7-Ram effect and management:
It has been reported that the sudden introduction of rams to ewe lambs in the transition from non-breeding to breeding activity resulted in a high degree of synchronization of first mating because;

1-the behavioral signs of estrus in ewe lambs are weak.

2-The duration of estrus is shorter than in mature ewes.

3-Rams show preference for mature ewes.
Therefore it was suggested;
1-Mate ewe lambs separately from older ewes.

2-Use active rams of small to medium size.
The breeding season: 
Is the time when ♂ & ♀ are sexually active and bred to produce offspring.
In the absence of pregnancy the ovulation cycle of many species of animal recurs again and again throughout the whole year. These species are said to be Non-seasonally poly estrus. They include rats, mice, most tropical species and man, while among the farm animals representatives of this type is cattle, though cattle have small tendency to seasonality. Horses, sheep and goat, in general breed only during a particular portion of the year (in the shortened day lengths of the year). They are said to be seasonally poly estrus. Some few species, including temperate zone deer, breed at a particular time of the year, yet have only one period of estrus these are seasonally mono estrus. 

Later research was to show that seasonal change in duration of daylight is the external factor mainly responsible and it operates through a complicated mechanism involving the eye, neural pathways through the brain, the hypothalamus and the pituitary. The end result is the appropriate regulation of gonadotrophic secretion.
Synchronization of estrus:
It means Hormonal induction of estrus to occur within a limited period of time.
Estrus is defined as the period of time when the female is receptive to the male and will stand for mating. The first estrus cycle in the life of young sheep and goat commences with the development of one or several follicles near the surface of the ovary as a result of the action of the pituitary gonadotrophin.

Characteristics of estrus cycle of ewe and doe:
Trait                                               Ewe                             Doe
Estrous cycle (Days)                      17                                21

Estrus (hr)                                    24-36                          30-40

Ovulation                                  late estrus             few hours after estrus 

Advantages and disadvantages of synchronized breeding & lambing:
Advantages
1. Increased supervision of ewes in labour and then of newborn lambs should reduce prenatal mortality.
2. Accurate feeding appropriate to the stage of production at all times. 

3. Lambs can be weaned in even batches, replacement reared to adequate body development for mating and slaughter lambs finished to specific time to meet specific market.

4. Ovulation can be precisely predicted, enabling the development of A.I. and thereby the use of better rams.

5. The use of resource such as building, and especially labour can be planned creating optimum use.

6. Flock health programs can be planned.

7. Early mating of ewe lambs can be induced.

8. Frequent lambing system can be developed.

Disadvantages:
· The need for more rams.
· Accurate mating records are required and higher degree of management skill.

· Indoor lambing, more lambing pens and more facilities.

· Additional cost of the drugs needed.
Ovulation rate:
Ovulation rate set, the upper limit to the number of offspring produced per pregnancy and the latter is a major determinant of the biological efficiency of meat production, especially for ruminants. The development of procedures for the determination of ovulation rate in sheep by endoscopy has facilitated extensive research on sources of variation in ovulation rate in sheep and especially in relation to the relative importance of genetic and environmental effects.
1-Effect of breed:
There is a considerable variation among breeds of sheep with respect to prolificacy and most of this variation is attributable to corresponding differences in ovulation rate.
2-Age of ewes:
It was reported by many authors that ewe lambs had lower ovulation rate compared with those of adult ewes and this was a reflection to lambing percentage. It was noticed that litter size of Border Leicester and Dorset was highest at 5 years old ewes (1.36 and1.38, respectively). 
3-Breeding season:
It was reported that ovulation rate was lower at the beginning of the breeding season, and then it reaches its maximum during the mid period of the breeding season and then decline again at the end of the season.
   In an experiment, ewes were mated during five consecutive cycles, and found that lambing percentage was at highest for ewes mated in the mid-season. 

4-Flushing:
The term describes a temporary but purposeful elevation in the plane of nutrition around breeding time. Its objective is to boost ovulation, conception and embryo implantation rates. Flushing may also increase the proportion of females that exhibit estrus. Boosting these rates increases lambing and kidding rates by 10-20%; this is important because a flock’s lambing/kidding rate is one of the primary factors influencing its economic viability. 
When and How to Flush
To flush, producers supplement the breeding flock with good quality hay, fresh pasture or grain for two weeks before and two to four weeks after breeding. Typically, producers feed one-half to one pound of grain per head per day. Grain should be added gradually to the diet—for example, one quarter pound per day divided into two feedings for a few days, then increasing to one-half pound per day, then to three-quarters of a pound per day, then peaking at one pound a day—to avoid digestive upsets.  
Factors Affecting Response to Flushing
Response to flushing is greatest in animals with below-average BCSs, especially those that were stressed by heavy lactation. Greater effect is also seen in mature females, at the beginning and end of the breeding season and in out-of-season breeding programs. No benefit is seen in animals with good or excessive BCSs or during the height of the normal breeding season. No effect is noted with ewe lambs, either, because they are already on a high plane of nutrition for growth.
5-Body size and condition: 
Between breeds there is much variation in the relation of body size to ovulation rates. Some of the most prolific breeds are of relatively small size like the Finn sheep. Within breeds there is a positive association between body weight and ovulation rate has been reported.  
Characteristics of semen is not complete till the age (18-20) months, when the fertility is at the pick. So the use of rams between the ages of 3-6 years is economic.
 
- For females:
- First estrus cycle occurs at 5-10 months of age.
- Usually advised to mate local sheep at the age of 18 months.
- The ewes aged 2-6 years more fertile.
It is better to be a shorter period for mating:
1 - to ensure age lambs consistent.
2 - Easy management of lambs born.
• usually allocate 3-4 rams per hundred ewes  for a period of two to three EC (34-51 days).
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