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1.   METHODS TO IMPROVE REPRODUCTION

Recommendations

· Lambing percentage needs to improve for higher profits. 

· Most scope for minimising lamb losses is around lambing when 18-25% of lambs present at scanning are lost. 

· Feed supply and animal needs should be closely matched for the most profitable system. 

· Changes to the farm system with increased weaning percentage could include more lambs weaned and fewer ewes wintered. 

· There is no set recipe for the best farm system.

· This improvement can be achieved by better ovulation rates and reduce losses between pregnancy scanning and weaning.

· Factors such as the knowledge, attitudes and skills of the farmer, production and profit goals and many other aspects of each individual farm will need to be considered in developing the best system for that farm.

· Generally ewe and lamb deaths increases with ovulation rate.

· It is inevitable that with improvement in weaning, which will mean proportionately more lambs, there will be changes needed to the farm system.

· A critical part of effective planning and management for higher weaning percentage is monitoring to provide 'quality information for quality decisions

There is a large variation in potential weaning percentage between farms.

.

In farm production monitoring schemes weaning percentage increased between farms by 5.6 to 7.8 for each 10% increase in scanning percentage. 

Average lamb losses for Merinos were 26% at scanning levels between 90% and 150%.

The main management aspects that will need to be considered when reviewing higher lambing percentages include:

· planning and prioritising activities 

· mating and lambing date 

· number of ewes carried through the winter 

· lamb selling and breeding replacement policies 

· sheep to cattle ratio 

· feed planning 

· breeding policy 

· pasture production and fertiliser needs

At higher lambing percentages planning and management needs to be more finely tuned so feed supply and animal needs are closely matched. 

Changes to the farm system could include less ewes wintered, later lambing, and lambs weaned earlier. 

Key aspects to monitor are pasture cover, ewe weight and condition score, pregnancy scanning, lamb growth rates and animal health. 

Key aspects to be monitored include the following:

· available pasture for sheep feeding levels 

· ewe mating and weaning weight and condition score 

· pregnancy scanning for preferential management 

· growth rates of lambs for selling and replacements 

· genetic merit of rams 

· animal health status

Monitoring should not be perceived as a cost but rather as a necessary investment.

There is no set recipe for the best farm system.

Management from weaning to mating

Recommendations

· High ewe body weight and condition score (CS3 or higher) are required at mating for good ovulation rate and higher lambing potential. 

· It is more efficient and productive to hold good ewe body weight and condition score over summer than to lose and regain. 

· Ewes need 1.0 to 1.3 kg of dry matter per day (average to good quality) to hold body condition score at 3.

· Rams should be checked before ram buying time and again 8-10 weeks before mating and good feeding and exercise commenced. 

· Buy rams from brucellosis accredited flocks and check all rams for testicle abnormalities at least 8 weeks before mating. 

· Use lower ewe:ram ratios with younger ewes and/or rams.

· Ewes which are light at weaning must be well fed to regain weight by mating time.

Preparation for a good lambing percentage and good wool production is largely done between weaning and the next mating. 

The ewe

· The main determinant of the coming season's lambing percentage is ovulation rate at mating.

· Ewes must reach good mating weight and condition, which may be difficult, if they lost a considerable amount of weight and have not made this up by weaning.

· Condition score ("CS") should be 3 or better at mating. Ewes need to gain about 5 kg live weight to improve by one condition score.

Ewes need to be in good body weight and condition (CS3) for high ovulation rates at mating. 

· If ewes cannot reach a suitable pre-mating weight, flushing becomes extremely important in achieving good ovulation rates and a high lambing percentage next season. Although responses to flushing appear greater in thin ewes than fat ewes.

·  Ewes in good condition either pre-flushing or at mating have lower barrenness than those in poor condition. 

· It is much more efficient to hold ewe body weight and condition score between weaning and mating as it takes a lot of extra feed to regain weight. 

Ewes should not lose weight between weaning and mating as that will reduce food conversion efficiency and penalise wool production. 

· Experiments showed that ewes ate less feed if body weight was held between weaning and mating and also had similar ovulation rates to ewes, which had lost then, regained to the same body weight. In addition, well-fed ewes produced 11% more wool than underfed ewes.

Ewes need to eat 1.0 to 1.3 kg of dry matter per day (average quality) to hold condition score 2.5 to 3.5 during weaning to mating.
· Weighing is a good tool for lactating ewes weight change (from ewe weaning weight) and to monitor progress up to mating. 

· Condition scoring can be useful for frequent checks on progress over a period and is quicker than weighing. 

Progress can be monitored by measuring ewe live weight and/or body condition score (CS).

The ram

· Active healthy rams are essential for good fertilisation rates, especially for high ewe: ram ratios (100+: 1).

· Inspect your present rams before ram buying (to check the number of replacements needed) and again ten weeks before mating. A quick examination the day before putting the rams out leaves no time to cure health problems or find replacements.

Ram preparation is important for good mating performance and sperm production, which begins eight weeks before mating. 

Ten weeks before mating, check for:

· General health and age 

· Genital health problems such as epididymitis and penis abnormalities. Isolate any rams with genital problems immediately to reduce the risk of infecting healthy rams. Get your veterinarian to inspect and blood test these rams. 

· Footrot and other lameness may reduce feed intake and hence sperm production, as well as reducing ram mobility during mating. Foot abscess will elevate body temperature and cause infertility for up to two months.

Rams should be checked 8-10 weeks before mating for general soundness, genital problems like epididymitis and feet problems.

Seek veterinary advice for treatment of genital problems or foot abscess. 

· Sperm development takes eight weeks, so all sperm present at mating have developed prior to the mating period.

· Begin good feeding and exercise at least eight weeks pre-mating. Avoid shearing within eight weeks of mating.

· Brucellosis is caused by Brucella ovis and may be seen as epididymitis in rams. 

Often undetected, brucellosis reduces ram fertility and hence lambing percentage if enough rams are affected. Brucellosis is mainly considered a ram problem but occasionally causes aborted or small weak lambs if ewes are infected.

· Brucellosis is spread through sexual activity between rams and by ewes acting as passive carriers at mating, passing it on when mated by more than one ram. 

· Vaccination is necessary.

· Buy rams if possible from accredited brucellosis free flocks and beware of infection introduced by males other than breeding rams.

· Isolate rams with epididymitis or testicular abnormalities (e.g. hardness or odd sizes) and blood test as soon as possible.

· Sperm production is proportional to the amount of testicular tissue — i.e. rams with larger testes generally produce more sperm. Large testes and high sperm production allow sperm numbers to remain high when rams serve many ewes per day. 

· Testicle size may thus indicate a ram's potential ability to serve large numbers of ewes although sperm quality, ram mobility and libido are also important. 

Good testicle size, or scrotal circumference of 30 cm or greater, is important for high quality sperm and semen production. 

· If rams are in full wool it is advisable to shear the scrotum and crutch and in hot areas shade should be available for rams. 

Testes must remain cool for best sperm production and survival and this is important in the last eight weeks before mating as well as the mating period.


· Decreases in semen volume, sperm density and motility have been noted during late spring and early summer (i.e. when seasonal sheep breeds are sexually inactive) with peak values during autumn. In practice these changes are not usually important.

Semen quality can be tested using electro-ejaculation or an artificial vagina followed by inspection for sperm density and motility. 

· Two or three tests at five-day intervals are a better predictor of fertility than a single test. If any factor is unsatisfactory at the first test, repeat test before rejecting the ram. Sperm volume and density also decline after frequent ejaculation so testing after high levels of sexual activity may give misleading results.

Serving capacity or libido of rams can be tested in pens with ewes in oestrus. 

· Rams born to prolific ewes, and preferably born as twins or triplets themselves, are more likely to have a high serving capacity than rams born to low fecundity ewes. Rams born as co-twin to another ram are more likely to have a high serving capacity than rams born as co-twin to a ewe lamb.

· Ram libido and sexual activity vary considerably. Across a range of studies, 27% of the rams used were found to be inactive when first exposed to ewes in oestrus.  Rams libido improved with further exposure to ewes, some still showed poor performance — e.g. low libido and low ejaculation rates.

· Older, experienced rams usually seek out ewes in oestrus whereas inexperienced rams, especially lambs, may not be as efficient at detecting oestrus ewes and may have lower fertility. Use younger ram’s lambs at reduced ratios (e.g. 35 ewes per ram lamb) and mate to older ewes which will seek out the ram. 

· With ewe: ram ratios of 50+: 1 use experienced rams if possible. Ram libido may outlast sperm production so rams may appear to continue mating but prove infertile.

Vasectomised rams can be used to:

· stimulate ewes to cycle earlier 

· identify ewes in oestrus for AI  

· identify non-pregnant ewes after mating, using harnessed vasectomised rams (e.g. 500 ewes to one ram) after breeding rams are removed (This method identifies non-pregnant ewes for early sale well ahead of pregnancy scanning) 

· stimulate young ewes to cycle earlier 

· introduce non-breeding young ewes to the ram and get them used to ram behaviour

Vasectomies must be done by a veterinarian at least six weeks before use.

Management from Mating to early Pregnancy

Recommendations

· Continued high ewe live weight and condition score during mating mean good ovulation rate and potential lamb drop. 

· It is important that ewes not only reach good weight at mating but that they are increasing in live weight during the early mating period. 

· Minimise stress (e.g., handling, shearing, sudden feed changes) during mating- early pregnancy to avoid upsetting oestrus and to maximise embryo survival. 

· Avoid shearing from two weeks before until two weeks after mating. 

· Good feeding in early pregnancy is important for early placental development, which in turn boosts lamb birth weight and survival (especially of multiples). 

· Ewes need 1.0 to 1.3 kg of dry matter per day (average to good quality) to hold body condition score during mating and early pregnancy. 

· Young ewes to be mated must be well grown and close to 40 kg live weight at mating which should be one cycle later than for the ewe flock. 

· Ewe: ram ratios can be 50+: 1 for well prepared ewes and rams but the ratio should be less than 40:1 for ewe and/or young rams.

Potential lambing percentage is determined during the mating-early pregnancy period by:

· ewe and ram fertility 

· ewe ovulation rates 

· conception rates 

· successful establishment of the embryo

If mating potential is low (e.g. due to poor ovulation rate) then good management from mating to tailing cannot remedy the situation but it will help lamb survival. If the potential is high, management to maximise lamb survival becomes critical. The implantation period (12-14 days after fertilisation), when the embryo becomes established in the uterus, is also critical. 

This chapter covers mating and early pregnancy to the end of the first third (day 50) of pregnancy. This will include the 35-42 days the rams are with the ewes plus a week or two following mating.

The ewe

· Good ewe health and body condition (CS3 or greater) at mating is critical in achieving a high pregnancy rate and establishing a pregnancy that is likely to result in healthy lambs at docking.

Oestrus is the period, averaging 30 hours, when ewes will accept ram service.

· Oestrus is the period when the ewe will accept service by the ram. Oestrus usually lasts about 24 hours but varies from 4–72 hours depending on ewe age, breed and degree of contact with the ram. 

The average interval between oestrus periods is 17 days.

Effects of shearing and cold stress

· Shearing often coincides with mating with second shear policies. If ewes are shorn just prior to putting the rams out they may stop oestrus cycling for about three weeks. Although ewes still ovulate they may fail to show oestrus behaviour and are therefore not mated. This can show as a "gap" in lambing.

Shearing may stop ewes cycling and should be avoided from two weeks before until two weeks after mating.

· Avoid shearing from two weeks before mating until two weeks after the end of mating to prevent suppression of oestrus or poor embryo implantation.

Age of the ewe

· Young ewes (hoggets and maiden two tooth’s) have shorter oestrus and weaker libido and thus less time in which to mate. They may fail to compete if mated in the same mob as older ewes so should be mated separately.

Hogget oestrus and hogget lambing

· Puberty is more closely related to hogget weight than age. Hoggets grown rapidly are likely to show first oestrus earlier. Age and live weight at puberty vary both between and within breeds. Ewes of the more fecund breeds tend to reach puberty earlier and at lighter live weights than less fecund breeds. Ewes born and reared as twins may also reach puberty at a similar age to single lambs but up to 3 kg lighter.

· Ewes which reach puberty early and lamb as hoggets tend to show higher reproductive performance over their lifetime. They have more lambs as two teeth’s than those do that did not show hogget oestrus. 

Ewe hoggets, which show oestrus, have a higher lifetime reproductive performance than those, which don't.

· Ewes, which showed hogget oestrus, have more lambs and less barrenness in successive years. These effects may result in additional 7.7 lambs born per 100 ewes mated and accrue to 23 additional lambs per 100 ewes over three lamb seasons.

· Hogget lambing is highly effective if they are well grown to reach puberty and well fed throughout pregnancy and lactation to reach acceptable two tooth mating weights. As a general rule hoggets should be close to 40 kg live weight at mating and joined with the ram at least one cycle later than for ewe mating.

Ovulation rate

· High ovulation rate is the obvious first step in achieving high lambing percentage. 

A high ovulation rate (O/R) is the first step in achieving a high lambing percentage.

Effect of ewe live weight

Live weight has two effects:

(1)  The static (live weight) effect

· Heavy ewes have higher ovulation rates (and more lambs) than light ewes.

· Twinning (percentage of twin births to total births) increases by about 6% per 4.5 kg increase in ewe live weight — i.e. 1.3% per kg increase.

· This effect operates up to at least 70 kg live weight and there is no evidence of a decline at the top end of this range. Barrenness increases markedly under average weight of 40–45 kg for Mutton-based breeds and 35–40 kg in Merinos.

High ewe live weight and live weight gain during mating causes high O/R - for each extra kg of ewe weight there will be 1.3% higher lambing percentage.

· Comparisons of poorly reared and well-reared ewes show that while the poorly reared ewes have fewer multiple ovulation’s, this is probably a function of their lower adult live weight.

(2)  The dynamic (live weight gain or "flushing") effect

· Some trials have shown ewes gaining weight quickly (e.g. 0.5–1.0 kg per week) just before mating had higher ovulation rates than ewes of similar weight with low or no weight gain. 

· However some results showed that ovulation rate was more dependent on ewe live weight at oestrus than on previous changes.

Underfeeding

· Underfeeding just before or during mating reduces ovulation rate due to lower live weight. 

· Moderate under nutrition does not appear to affect other reproductive factors such as incidence of oestrus, mating behaviour or fertilisation rate.

Underfeeding just before and during mating will reduce O/R.

Effect of ewe age

· Ovulation rate generally increases from puberty to peak at about four years old. This level is maintained for several years then declines in old age.

· Useful breeding life (in terms of ovulation rate and overall weaning percentage) may last to at least eight or nine years old.

Table 1 shows that the lambing performance of old ewes is eventually offset by high ewe deaths. (Note that "weaning percentage" refers to lambs weaned divided by ewes mated, so deaths of old ewes are accounted for in the weaning percentage figures.)

Table 1 - Mortality and breeding performance of different aged ewes

	Ewe age (years)
	Cumulative Death rate (%)
	Lambing percentage(%)

	1.5
	3.0
	78.2

	2.5
	4.4
	94.4

	3.5
	6.0
	96.8

	4.5
	8.6
	109.2

	5.5
	12.8
	108.6

	6.5
	18.0
	100.4

	7.5
	25.5
	93.6

	8.5
	37.2
	91.8

	9.5
	52.5
	86.6

	10.5
	75.3
	84.2


Breed Effects

· Many farmers believe inherently low fecundity in the Merino accounts for low performance on extensive farms. 

· Merino ovulation rates are only slightly lower than for similar size ewes of mutton-based breeds but lambing percentage improves dramatically when Merino ewes are well fed 

There is breed variation in average O/R with Merinos at the lower end of the scale, crossbreeds in the middle and Finns highest with potential lamb drops over 200%.

· Genetic increases in litter size appear to be mostly due to higher ovulation. There is no evidence that selection for increased litter size has increased "uterine efficiency" — i.e. efficiency of producing lambs from the number of eggs shed — either within or between breeds. With most sheep breeds there is greater variation in ovulation rate within than between breeds.

There is large variation in O/R within breeds.

· Since ovulation rate and reproductive performance are moderately heritable, steady genetic progress can be made. 

· Selected prolific strains are evidence of this where up to 2% per year improvement in lambing percentage has occurred. 

· Selecting ewe replacements from twin ewe lambs usually does increased lambing percentage on commercial farms.

Crossbreeding can be used to introduce high fertility genes and will give up to 20% increase in O/R in addition to the breed genetic gain.

· Crossbreeding can be used to introduce more fecund breeds, introduce special genes or to utilise heterosis (hybrid vigour).

·  Heterosis is extra performance achieved above the expected average of the parent breeds.

· Heterosis is usually most pronounced in traits that are relatively slow to respond to selection, including several reproductive performance traits, as shown below:

Seasonality of ovulation rate

· Most sheep breeds are seasonal breeders and fewer eggs are shed in the first cycles of the breeding season in early autumn. 

· The first cycle of each season features a "silent heat" — i.e. ewes ovulate but do not show oestrus.

· Highest lambing percentage coincides with mating mid-season — i.e. about April, depending on location. Higher numbers of abnormal eggs may be shed near the beginning and end of the breeding season. 

Ewe-breeding season is normally from early to late autumn (February to May) and starts with a 'silent' cycle (ovulation without oestrus).

Each successive ewe oestrus during the breeding season has about 0.15 more eggs shed.

Breed effects on seasonality

· Breed effects are important in seasonality. The Dorset (polled and horned) is much less seasonal than most of the British breeds and many successfully lamb in autumn without hormonal treatment.

· Selection to develop a flock capable of lambing naturally in autumn (using only the "ram effect") can be done by culling those that fail to breed out of season and keeping autumn-born ewe lambs as replacements.

· The Merino has an extended breeding season and can routinely be mated from about October to December. The Merino has a slightly longer breeding season than mutton-based breeds.

Synchronisation

· Synchronisation may be used to get ewes ovulating simultaneously (e.g. to facilitate timing of artificial insemination) and/or to induce ewes to cycle out of season.

· The two ways of doing this are by using rams or hormonal treatment.

Use of rams ("ram effect")

· The introduction of rams early in the breeding season stimulates ewes to ovulate within 3–6 days (without showing oestrus if this is the first ovulation of the breeding season) and show oestrus about 17 days later. 

· Ewe flocks stimulated by the ram effect are thus likely to be synchronised. 

· Rams introduced several weeks before normal onset of oestrus may have no effect and late introduction will only stimulate those few ewes, which have not begun cycling.

Synchronisation can be used to get ewes ovulating simultaneously by using hormones or rams.

· Rams used for synchronisation may be entire or vasectomised. Some poor results with rams vasectomised for one year or longer have been reported and this may be due to reduced libido in these rams. 

· High libido vasectomised rams are most effective and should be introduced up to a week before normal if using as teasers (i.e. to stimulate ovulation and oestrus).

Rams introduced early in the breeding season, either vasectomised or entire, will stimulate ewes to ovulate within 3-6 days.

· Some breeds are more effective, with indigenous rams are usually superior to Merino’s.

Hormonal synchronisation

Hormonal synchronisation can be used to:

· stimulate first oestrus (e.g. first oestrus in young ewes or an early first oestrus for older ewes) 

· synchronise ewes to show oestrus at the same time (e.g. to condense lambing or for artificial insemination) during the normal breeding season 

Use of hormones involves sponges with progestagens inserted into the vagina so ewes will ovulate after withdrawal.

· Controlled internal drug sponges containing progestagens (synthetic analogues of progesterone) are most commonly used. 

· Results are more heavily influenced by operator skill and timing of insemination than product type. 

· The sponge is inserted in the vagina and withdrawn after several days. 

· The ewe typically shows oestrus within three days after withdrawal within the normal breeding season. 

· This time varies depending on dose level of progestagen, type of device or sponge used and whether pregnant mare's serum gonadotropin (PMSG) is also used to stimulate greater ovulation rate. 

· Ewes not fertilised at this oestrus will return to oestrus about 16–17 days later and remain generally synchronised. This is useful when planning a return visit for an AI technician.

Synchronisation for out of season breeding usually requires PMSG also to stimulate ovulation.

· Prostaglandin injections can also be used for synchronisation but are not common. 

· Ask a vet about synchronisation or hormonally induced oestrus if planning to use it for the first time.

Out of season mating

· Slightly earlier breeding can be achieved using the "ram effect.

· Good management is essential to ensure ewes are in oestrus with high ovulation rates and thus good potential lambing percentage.

· Ewes lambing out of season do not usually achieve lambing percentages comparable to those during their normal breeding season.

Internal parasites

· Internal parasites (worms) are not usually a problem in ewes at mating and drenching is not generally recommended. 

· It is important to establish that internal parasites are not limiting ewe weight gains pre mating, particularly in young ewes.

· Check worm burdens by faecal egg counting in consultation with your veterinarian.

Worms are not normally a problem with ewes at mating time but checking faecal egg counts prior to mating, particularly with young ewes, may be warranted.

Trace elements

· Various trace elements may cause problems during mating in different regions. 

· Check with your veterinarian for a guide to likely local deficiencies and suitable products for overcoming these.

· Selenium and iodine are presented here as examples.

Selenium

· Selenium-responsive infertility is likely in areas where congenital white muscle disease occurs. 

· Conception rates may be normal but high embryonic loss to about day 30 of pregnancy occurs if ewe blood selenium level is below 10 mg/ml. These losses are manifest as dry ewes at pregnancy scanning. 

· Treating ewes with selenium before mating prevents such embryonic losses.

Selenium should be routinely administered pre mating in deficient areas.

· Check with your veterinarian or feed manufacturer before supplementing with selenium. Supplementation has no benefits if levels are adequate and excessive selenium is toxic.

Iodine

· Iodine deficiency of ewes, especially at sub-clinical levels, has been suggested as a widespread reason for reduced reproductive performance mainly due to poorer lamb survival. Responses to iodine varied. 

Iodine deficiency can suppress lambing percentage so levels should be checked.

· Blood testing is generally reliable for important trace elements such as selenium but elevated lamb thyroid gland weights are the best indicator of iodine deficiency

The ram

Using harnesses

· Ram harnesses are useful to:

· prove ram activity (especially in single-sire mating) 

· identify ewes returning to service 

· indicate expected lambing dates and spread of lambing

· Frequency of crayon colour change depends on the reason for using harnesses but changes every 7–10 days are most useful to indicate lambing dates. 

· Introducing harnesses after 17 days of mating avoids marking the ewes that conceive in the first cycle, reducing the amount of wool marked by crayon.

Ram harnesses can be used to identify the timing of ewes mated and expected spread of lambing.

· Well-fitted harnesses do not interfere with ability to mate or reduce ram effectiveness. 

· Check harnessed rams daily, especially in rougher scrubby paddocks.

Feed supplements

· Rams often lose considerable weight over mating, especially at high ewe: ram ratios and if feed is limited. 

· Rams may also lose up to 20% of their testicular volume during mating. Since sperm output per unit weight of testes is relatively constant, it tends to decline over mating. 

· Changes in testicular volume occur faster than changes in live weight and body condition.

High protein feed supplements can be used for preparation of rams for mating if high quality pasture is limited.

· High quality protein feed supplements for rams before mating can improve testicular volume. 

Ewe : ram ratios

· Most South African farmer’s mate at least 40 ewes per ram to make maximum use of the genetic gain from each ram. 

· As the number of ewes per ram increases, the total number of mounts and services per ram increases but the number of services per ewe declines. 

· However, even at ratios of 100 ewes per ram, the proportion of ewes mated in each cycle is unchanged, so long as the rams were in good body condition with good testes size.

· Ram fighting increases considerably at less than 40 ewes per ram. 

· At more than 100 ewes per ram, ewes may compete for rams with jostling and pushing which disrupts services. 

· Rams have been observed to mate more than 300 ewes in a cycle when mated at ratios of 210 ewes per ram.

Ewe to ram ratios can be as high as 100 to 200:1 with mixed age ewes and rams in good condition.

· However, as the number of services and mounts per ewe falls, flock fertility may decline. 

· Losses of fertilised eggs appear to be higher in ewes served once compared with those served twice or more.

· These effects are unlikely to be important in typical flocks mated at 40–50:1 but could become limiting with very high ewe ratios (e.g. 100:1). 

· However, high ratios (e.g. 50–100:1), for at least one cycle of mating, remain an efficient way of using rams and of getting good value from expensive rams without artificial insemination.

· Choose appropriate ratios according to ewe and ram age — e.g., 40:1 for young ewes, 50:1 for older ewes. 

· Do not mate young ewes in the same mob as older ewes.

Ewe to ram ratios should be 45:1 or less with young ewes or with young rams.

Artificial insemination

· The use of artificial insemination (AI) in sheep has gradually increased, initially AI was used in ram breeding flocks to introduce high value rams and for sire referencing, but now it has spread to commercial flocks. 

· Conception rates are usually lower than for natural mating with 65–70% regarded as a reasonable commercial result and over 75% excellent. Rates are higher for intra-uterine (laparoscopic) than cervical inseminations.

Originally artificial insemination was used mainly in ram breeding flocks and more recently in commercial flocks for introduction of new genes.

Success is influenced by factors such as:

· Identification of ovulating ewes.

Failure to correctly identify ewes in oestrus for good timing of insemination reduces conception rate. Cycling ewes can be identified using harnessed vasectomised rams.

· Cervical insemination versus intra-uterine insemination.

Intra-uterine insemination gives conception rates about 10 percentage points higher than for cervical. Cervical insemination needs to be well timed in relation to ovulation whereas intra-uterine is more flexible. Farmers can be trained for cervical insemination, but only a veterinarian can carry out intra-uterine insemination using laparoscopy.

· Frozen versus fresh semen.

Fresh semen must be used within 24 hours and frozen semen is preferable if this cannot be guaranteed. Freezing is common and the technology is well developed, but it is only suitable for intra-uterine insemination.

· Technician skill.

There is no substitute for skill and cost cutting may lead to poor results. 

Either fresh or  frozen semen can be used successfully by a skilled operator.

Conception failure

· Conception failures are seen as "dry-dry" ewes. Such ewes should generally be culled (although two tooth’s are sometimes kept).

 Failure to mate

· The number of commercial ewes, which fail to mate, is generally low. Over three cycles of mating, typically 0–3% of ewes fail to mate and this is higher if ewes are synchronised or mated out of season. Most failures are overcome by being mated at the next cycle.

Failure to mate can include up to 3% of ewes and can be minimised by high ewe live weight and condition, good ram preparation and appropriate ewe: ram ratios.

· Important factors in minimising failures to mate are:

· adequate ewe live weights 

· healthy active rams 

· ewes not isolated from rams — e.g. by paddock topography or size 

· good availability of feed — when feed is scarce the flock disperses to search for feed, decreasing the number of ewe:ram contacts 

· lower ewe:ram ratios with young ewes 

· enough rams to cope with synchronised ewes if necessary

· Heavy rain can interrupt mating behaviour for one to two days but there is little farmers can do about this.

Fertilisation failure

· Failure of fertilisation (measured by returns to service) has been around 0–15% in individual experimental flocks and a maximum of 5–20%. 

· When ewes shed two or more eggs, usually all or none are fertilised rather than a proportion.

· Most fertilisation failures are overcome by returns to service as most ewes have a second or even third opportunity to conceive in any mating period. 

· However, this may not occur in flocks mated late in the season where many ewes may not be first mated until their last cycle for the season.

Fertilisation failure can be due to poor ram preparation and/or stresses during mating such as excessive handling, shearing or illness.

· Fertilisation failures are higher for single-sire mating, artificial insemination, when ewes are synchronised and when mating out of season. 

· Ram harnesses are useful to indicate returns to service in single-sire mated flocks where fertilisation failures may lead to low or nil lambing percentages. A ram with high returns can be replaced before it is too late.

· Failures should not be a problem if:

· rams are healthy, in good condition and brucellosis free 

· several rams are used in each flock so ewes are mated by two or more rams 

· stresses are minimised — e.g., handling, shearing, illness.

Embryonic and placental development

· In early pregnancy the embryo implants into the lining of the uterus and the placenta begins to develop. 

· During implantation, 12-14 days after fertilisation, embryos are vulnerable and some or all of multiple conceptions may be lost.

· Development of the placenta is very important as it affects lamb birth weight. 

· Small lambs are especially susceptible to starvation/exposure soon after birth while very large lambs may result in dystocia. 

Embryonic loss

· Embryo death in early pregnancy is a major contributor to reproductive wastage with typically 20–30% of fertilised eggs lost. 

· Multiples are more likely to be lost and birth weights of surviving lambs are often lower when sibling embryos have been lost. 

· Embryonic loss is higher in two tooth’s than older ewes, although it may also be high in ewes over eight years old.

Embryonic losses in early pregnancy easily reach 20-30% of fertilised eggs and most losses are in multiple ovulations.

Suggested causes of embryonic loss include:

· Chromosomal abnormality. The death of lambs with severe chromosomal abnormalities is desirable in many cases, as such lambs carried to term would die at birth or soon after. 

· Selenium deficiency 

· Severe underfeeding of ewes 

· Stress such as shearing in bad weather. It appears that stress must be frequent or severe to have large effects but minor stresses such as handling should be kept to a minimum. 

· Extreme high temperatures 

Causes of embryonic loss include genetic abnormality, diseases, mineral deficiencies or hormonal imbalances.

· There is very little farmers can do to reduce embryonic losses apart from feeding ewes well and minimising stress during mating-early pregnancy.

Ewe nutrition and placental development

· Underfeeding can reduce placenta development, thus reducing the transfer of nutrients from the ewe to the lamb and causing lower lamb birth weights.

Placental development between days 30 and 90 of pregnancy is linked to lamb birth weight.

· Ewes should be fed to maintain good mating body condition in early pregnancy to ensure adequate early placental development.

· These effects extend into mid pregnancy.  If ewes lose about 5 kg in the first 90 days of pregnancy placental development and multiple lamb birth weights will be reduced. 

· Ewes losing more than 12% of their mating live weight up to day 90 of pregnancy may have up to 10% lower lamb birth weights, regardless of late pregnancy nutrition.

Loss of ewe live weight (5 kg or greater) during early-mid pregnancy will reduce placental development and lamb birth weight causing poorer survival of multiples.

Under nutrition

· Very poor nutrition in early pregnancy has been shown to reduce the number of ewes lambing, probably by increasing embryonic loss. 

· Serious losses may appear when live weight at mid pregnancy is 15% lower than mating weight. 

· Moderately poor nutrition may not effect the number of lambs born.

Ewes need 1.0-1.3 kg of dry matter per day (average to good quality) to hold body condition during mating and early pregnancy.


· Poor ewe nutrition in early pregnancy may, however, reduce lamb growth from birth to weaning. 

· Poor nutrition in later pregnancy will further reduce early lamb growth due to restricted udder development and lower milk supply.

· Feeding to maintain ewe weight and condition from mating through mid pregnancy encourages good placental development and ensures viable pregnancies become well established, as described earlier. 

· Avoid abrupt changes in feeding level.

Stress

· Environmental stresses and cold weather can reduce embryo survival. 

· Repeated stress, such as handling increases embryonic loss through partial or complete loss of embryos. 

· Stressed ewes may lose up to about 30% of potential embryos (compared with 17% for non-stressed ewes).

· Commercial farmers usually handle ewes infrequently over this period and may expect minimal losses. However, it is worth keeping stress to a minimum (avoiding shearing and excessive handling) in the first month of pregnancy.

Management from mid to late pregnancy

Recommendations

· Feed ewes well in mid pregnancy to ensure good lamb birth weight. 

· Separate single- and multiple-bearing ewes as soon as possible after pregnancy scanning and preferentially feed multiples to hold ewe condition throughout pregnancy.  

· It is important to feed ewes well during the last six weeks of pregnancy to minimise ewe body condition loss. This minimises the risk of ewe metabolic disorders and helps with good colostrum and subsequent milk production. 

· Ewes in light to average body condition at mating should be fed to maintain condition throughout mid pregnancy. Very fat ewes may benefit from a slight restriction in feeding in mid pregnancy but few commercial ewes are likely to be in such condition. 

· Avoid under feeding in late pregnancy, which restricts udder development and subsequent milk production. 

· Vaccinate ewes at least two weeks pre-lamb to avoid clostridia diseases. 

· Treat trace element deficiencies (as advised by a veterinarian) to ensure adequate levels in new born lambs.

This chapter covers management in the second and third 50 days of pregnancy (from day 51 of pregnancy to lambing), to minimise ewe health problems in pregnancy and prepare for good lamb survival and ewe milk production.

· By mid-pregnancy the foetal lamb is well established. 

· Lamb birth weight is still influenced by mid-pregnancy nutrition and maintaining ewe condition is a priority for late pregnancy, particularly in ewes with multiples. 

· Good pregnancy feeding also encourages good udder development and onset of colostrum production at lambing and high potential levels of milk subsequently.

Pregnancy scanning

Ultrasound scanning is the only practical and reliable method of determining the number of foetuses carried by commercial ewes. 

Scanning information allows farmers to:

· identify non-pregnant ewes and quit these (if not already identified with harnessed vasectomised rams) 

· identify ewes carrying multiple lambs and preferentially feed these accordingly in pregnancy and lactation. Good feeding of multiples during lactation helps ewes wean a heavier weight of lamb and increases their chances of having multiples the next season. 

· plan lambing paddocks for single- and multiple-bearing ewes — e.g., allocating areas with better shelter and more pasture cover to multiple-bearing ewes if few suitable paddocks are available 

· compare scanning percentage with expected percentage (based on ewe live weight at mating) 

· quantify lamb losses between scanning and birth or tailing

Pregnancy scanning information, obtained between days 60 and 90 of pregnancy, allows farmers to identify empty ewes and those with single or multiple pregnancies.

Scanning results give farmers a measure of their potential lambing percentage and losses between scanning and tailing.

An important benefit from scanning is separation of ewes with multiples from those with singles for preferential feeding and lambing management.

Scanning to identify multiples is most reliable when done up to 90 days after mating started and no more than 45 days after the rams were removed. Late scanning makes multiples harder to see as big lambs may "hide" another lamb. 

Feeding recommendations based on scanning include:

· Maintain body condition in both single and multiple-bearing ewes. This means no more loss of live weight than 3-5 kg between mating and lambing. 

· If feed is limited, restrict single-bearing ewes before multiple bearing ewes. Avoid limiting feed to multiple-bearing ewes if at all possible. 

· if feed is not limited and residual pasture is 800 kg DM/ha or greater there is little benefit in separating twin bearing ewes from singles

Ewe feeding and lamb birth weight

· The major factors affecting foetal growth (and hence, lamb birth weight) are ewe nutrition and size of the placenta — and these act simultaneously. 

· Placental development to day 90 of pregnancy has the greatest effect on lamb birth weight. 

Feeding in mid pregnancy to maintain good body weight and condition will promote good placental growth and satisfactory lamb birth weights and survival with multiples.

.

· Interactions between ewe condition and responses to feeding level are part of the problem in establishing the existence (or otherwise) of a relationship between pregnancy feeding and lamb birth weight.

In both heavy and light ewes carrying twins a high level of feeding during mid pregnancy increases foetal weight, especially in light ewes.

Underfeeding in mid pregnancy

· Trial results are somewhat contradictory. Some trials show no strong evidence of reduced lamb birth weight or lamb survival following ewe under nutrition in mid pregnancy. Other trials show fewer ewes lambing (78% compared with 85% for well-fed ewes) and fewer with multiples (26% compared with 42%) with ewes fed at very low levels in mid pregnancy.

Severe underfeeding in mid pregnancy can reduce the number of lambs born.

Effects of shearing during pregnancy on lamb birth weight

· Pre-lamb shearing has not generally affected lamb birth weight, in field trials (see further discussion later in this chapter) but these have usually involved shearing in the last third of pregnancy.

Some evidence suggests shearing ewes in mid pregnancy (between days 50-100) significantly increase birth weight of multiples.

· Recent experiments show shearing earlier in pregnancy may alter lamb birth weight, with interactions between shearing time and birth rank. 

· Time of shearing (day 70, 100 or 130 of pregnancy) did not affect birth weight of single lambs but birth weight of twins increased by 0.7 kg per lamb with shearing ewes at 70 days compared with lambs born to unshorn ewes. 

Late pregnancy ewe nutrition

· About 70% of foetal growth occur in the last third of pregnancy, greatly increasing ewe energy requirements. 

· Meeting these demands requires an increase in feed quantity and quality as intake is restricted by the abdominal space occupied by the unborn lamb, compressing the rumen. 

· Ewes simply cannot eat enough of a poor quality feed to meet late pregnancy energy demands, no matter how much feed is offered.

During late pregnancy (days 100-150) foetal and udder growth is rapid with increased ewe energy requirements.

· Foetal growth during this period is largely unaffected by variations in ewe feeding level. 

· These results reinforce the importance of good feeding in early and mid pregnancy to increase lamb survival. 

· Attempts to increase lamb birth weight through high levels of ewe nutrition in late pregnancy are limited by placental development, which was determined by day 90 of pregnancy.

Foetal growth during late pregnancy is largely unaffected by varying feeding levels.

· Trials showed that when ewes were severely underfed in the last 40–50 days of pregnancy, foetal growth decreased by 30–70% within three days and almost ceased in some cases. 

· Single foetuses were immediately affected by large reductions in ewe intake after day 110 of pregnancy, twins were vulnerable after day 95 and triplets after day 80.

· Recovery of foetal growth after ewe underfeeding depended on the duration of the underfeeding. If it lasted 16 days or less, foetal growth usually increased when ewes were "re-fed" but these lambs did not make up all of their lost growth compared with controls. 

· After prolonged underfeeding for 21 days or more, foetal growth did not change when ewe-feeding levels were increased.

· Lamb birth weight and survival, especially of multiples, will be affected if ewes are very poorly fed in late pregnancy. 

· Ewes in good condition (CS3) six weeks before lambing will mobilise body reserves and can make up some shortfall in feeding, especially for multiple lambs. 

Increased ewe feed requirements above maintenance during the final 60 days of pregnancy 

Ewe feeding effects on milk production

· As well as effects on lamb birth weight, there is evidence that poor nutrition in mid pregnancy may penalise lamb growth to weaning through changes in both ewe milk production and/or lamb vigour.

· Under nutrition in pregnancy restricts mammary growth and development. It also depletes ewe body reserves, causing poorer energetic efficiency in lactation and reduces lamb birth weight and subsequent ability to withdraw milk. 

· Ewes poorly fed in late pregnancy (i.e. ewes losing live weight) are slower to reach full milk production due to reduced mammary gland growth and have lower total milk production over lactation. 

· With underfeeding at lambing time copious lactation may not begin until up to 12 hours after lambing, depriving lambs of colostrum and ewes may produce as little as half as much milk as ewes which maintain or gain weight in late pregnancy. 

· Poorly fed ewes may not produce enough milk to ensure the survival of a single lamb.

Under feeding in mid-late pregnancy restricts udder development and subsequent milk production.

· With underfeeding during mid-late pregnancy lambs are born with lower energy reserves (internal fat stores) and are more prone to starvation and exposure. 

· Lambs from ewes poorly fed in late pregnancy may have only 40% of the energy reserves of lambs born to well feed ewes. In addition, birth may be prolonged and ewes may show poorer mothering ability. 

Lambs from ewes underfed during mid-late pregnancy will have lower body fat reserves when they are born with less chance of survival.

· Lambs born to ewes fed well in late pregnancy have more energy stored as fat reserves and are better equipped to survive starvation and windy, wet conditions. 

· They also maintain their suckling drive longer than those dams were poorly fed do. 

· Ewes in poor condition must be well fed around parturition to encourage the onset of full milk production.

Protein supplementation

· Supplementing ewes with by-pass protein (protected against rumen breakdown) from mid-pregnancy and into lactation may cause more colostrum and increased lamb survival. 

· This increased survival is independent of effects on lamb birth weight. 

· Ewe protein supplementation does not appear to affect lamb growth after birth.

Ewes supplemented with protein or concentrates in late pregnancy may produce more colostrum and cause improved lamb survival.

· Supplementing with by-pass protein may help lamb survival in highly fecund flocks even when ewes graze high quality pasture, perhaps by supporting increased mammary development and colostrum production. 

· Underfed ewes may not produce enough colostrum to meet the energy requirements of twins in the first 18 hours of life. 

· In addition, larger litters must cope with mismothering (even temporary) and prolonged birth, which depletes lamb energy reserves.

Lamb growth to weaning

· As well as reducing lamb survival and early ewe milking, severe underfeeding of ewes in late pregnancy may penalise lamb growth for up to seven months after birth. 

· Ewe milk production is reduced throughout lactation after pregnancy underfeeding.

Lifetime performance of ewe lambs

· Underfeeding ewes in late pregnancy or early lactation may reduce the lifetime performance of their daughters. 

· Ewes and their daughters fed on a high plane in the last 100 days of pregnancy and the first 100 days of lactation had consistently lower ewe mortality than those underfed and also there was less barrenness in ewes.

· Ewe lambs born to well fed ewes had the highest lifetime reproductive performance, producing 11% more lambs over three lamb crops than ewe lambs born to underfed groups.

Ewe lambs born to ewes well fed during pregnancy have better lifetime reproductive performance than those from ewes do poorly fed.

Out of season lambing

· Some farmers use out of season lambing to produce lambs at off peak times. This often means late summer or autumn lambing. 

· Autumn or winter lambing puts severe pressure on winter feed supplies, as lactating ewes need good feed when pasture growth is normally slow. 

Autumn lambing requires a different feed profile, which suits summer dry areas with good winter pasture growth like the Western Cape.

· It may be easier to achieve good mating weights for autumn lambing than for spring-lambing ewes in areas with dry summers where out of season lambing is practised and where there is reasonable winter pasture growth for lactation.

Conclusions on feeding in mid-late pregnancy

General recommendations are:

· ewes should be fed in mid pregnancy to at least maintain their mating body weight and condition 

· Very fat ewes (CS 4 or greater) should lose up to 10% of their weight over pregnancy, by 6–8 weeks before lambing. Weight loss should not continue into late pregnancy. 

· severe weight loss in mid pregnancy should be avoided 

· good nutrition in late pregnancy will not make up for earlier losses in lamb birth weight with multiple lambs 

· Ewes with multiples should receive higher feeding in mid and late pregnancy compared with singles. Separate as early as possible after scanning. 

· Good quality feed is important in the last six weeks of pregnancy to maintain ewe body condition. If pasture is limited, priority should be given to ewes carrying multiples. 

Pre-lamb shearing

· Some farmers believe shorn ewes eat more (and may therefore have larger lambs) and that they seek out shelter and thus provide protection for their lambs in rough weather.

· British trials with housed sheep have found higher lamb birth weight and survival of multiples with ewes shorn during pregnancy. 

· Shearing effects were more pronounced with earlier pregnancy shearing due to greater effects on placental development.

Shearing of ewes in mid pregnancy is more likely to increase lamb birth weight than pre lamb shearing.

· However recent work shows that shearing by day 70 of pregnancy increases birth weight of single and multiple lambs. 

· Ewes shorn close to lambing appear to make more use of shelter before, during and after lambing with increasing lamb survival. This tendency to seek shelter may be especially important in multiple-bearing ewes. Lambs may also grow faster when shelter is available for the first few days of life.

Pre lamb shearing of ewes can cause them to seek out shelter with better lamb survival.

· Shearing with a winter comb leaves about two thirds more wool (5-6 mm) than a standard comb and enhances ewe survival with pre-lamb shearing, especially in cold, wet, windy weather. 

· Ewes maintain weight better as less energy is used to maintain body temperature. 

· Shearing with a winter comb is a practical way to reduce cold stress in pre-lamb shorn ewes.

Abortion

· The most common causes of abortion in sheep are enzootic abortion, toxoplasmosis and campylobacter.  Enzootic abortion can be prevented with vaccination. 

· Abortions due to other causes (bacterial or fungal agents) occasionally happen.

The most common causes of abortion in sheep are enzootic abortion and can be prevented by vaccination.

Lamb losses due to abortion are generally greatest in younger ewes with less immunity.

· As well as the lost lambs, abortion problems add cost in terms of ewes culled for failure to rear a lamb. 

· Since exposure to each disease usually confers immunity to it, ewes losing lambs to abortion should be identified and retained.
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Ewe deaths

The cost of 1% of ewe deaths in a 2,000 ewe flock is equivalent to 40 ewes wintered and 50 lambs tailed.

· The cost of ewe deaths is large, as ewes have been carried all year, become pregnant and then is 

Milk fever

· Milk fever is caused by calcium deficiency. It usually occurs after a sudden change or abrupt disruptions in feeding (e.g., shearing, vaccinating, crutching) in late pregnancy, especially in multiple-bearing ewes. 

· Ewes become unsteady with a stilted gait and muscle trembling when standing. They go down quite rapidly but remain apparently bright and alert. 

Milk fever due to calcium deficiency can occur in late pregnancy, usually in ewes with multiples, due to sudden changes in feeding or disruptions such as shearing, crutching or vaccinating.

· The classic signs of milk fever are a green discharge from the nose and the hind legs pushed out behind the ewe. 

· Symptoms may be confused with pregnancy toxaemia but milk fever is distinguishable by complete relaxation of the stomach muscles and an appearance of flabbiness. 

· Treatment is an injection of calcium boro gluconate solution.

Pregnancy toxaemia 

· Pregnancy toxaemia occurs when the ewe's energy intake is considerably less than her requirements. 

· The ewe may appear blind. Her feed intake declines (making the problem worse) until she goes down, slips into a coma and dies. 

· Sleepy sickness is more common in ewes with multiples, especially if they have been fat earlier in pregnancy and then is underfed in late pregnancy when foetal demands are high.

Pregnancy toxaemia can occur in late pregnancy, again usually in ewes carrying multiples, and is due to underfeeding or stress such as prolonged bad weather. 

· Sleepy sickness can be treated if detected early. Most farmers administer some kind of sugary solution. 

· The pregnant ewes should be offered more feed (preferably high quality) if ewes start to show sleepy sickness symptoms.

Treatment for pregnancy toxaemia is orally with a sugary solution.

Vaginal prolapse

· Vaginal prolapse limits reproductive performance through ewe and lamb deaths and has high labour and treatment costs. 

· Vaginal prolapse is most common in ewes carrying multiples, accentuating production losses. 

· The incidence of vaginal prolapse varies considerably between farms and between years, ranging from 4-12% of ewes 

Vaginal prolapse can occur in late pregnancy and are most prevalent in ewes with multiples.

There is no good scientific evidence on ways to avoid vaginal prolapsed. Many possible contributing factors have been suggested, including:

· inter-abdominal pressure due to concepts and feed 

· slope — incidence of vaginal prolapsed is higher on hill country; suggestion that lying with the hindquarters downhill increases inter-abdominal pressure further 

· tail length — ewes docked very short may be more prone to prolapsed 

· lack of exercise and poor muscle tone 

· hormonal or mineral imbalance — e.g. due to phyto-oestrogens 

Vaginal prolapses are associated with high abdominal pressure mainly in ewes with twins in late pregnancy - there are no known means of prevention.

· Vaginal prolapse can occur in ewes of all ages but are more common in mature and aged ewes, especially as the number of previous pregnancies increases. 

· This may be linked to the higher incidence of multiple lambs in older ewes.

· Vaginal prolapses are especially common in flocks carrying an unusually high number of lambs for the flock — i.e. where many ewes have not had multiples before.  

· Most problems (80–90%) occur shortly before lambing. 

· Two thirds of the post-lambing prolapses recorded were recurrences of pre-lambing problems. 

· Of those ewes suffering prolapses for the first time after lambing, many were two tooth’s, that may have suffered injury during lambing.

Treatment

· On farms where prolapses were treated, about 61% of ewes recovered sufficiently to rear lambs, 27% died (before treatment or as a result of inadequate treatment or complications) and 13% were killed. 

· If affected ewes were kept, 30–35% recurrences was expected each year.

Treatment of ewes with vaginal prolapse

Successful treatment of vaginal prolapse relies on early detection, gentle and clean replacement and effective retention. The uterus must be well cleaned and lifted up to allow the ewe to urinate. Lubricant should be used and gentle even pressure applied to replace. Replacing is easiest when the back end of the ewe is elevated.

Retention of the uterus can be by external pressure from ties attached to the wool, internal uterus retainers or a purse string suture around the vulva with cotton tape.

If the uterus is damaged or raptures, penicillin should be administered. Ewes should be removed from the herd and be observed. 

· About one third of both single and multiple pregnancy prolapses cases produced dead lambs. In cases where twin lambs were present, both lambs were born alive in 55% of cases and 11% had only one live lamb. About 68% of singles were born alive.

Overfeeding in late pregnancy

· Many farmers believe that increasing ewe feeding in late pregnancy increases the risk of vaginal prolapse although there is little scientific evidence to support this. 

· Trials have shown no differences in incidence of bearings among ewes offered pasture allowances from 0.7–7.0 kgDM /ewe/day in the last six weeks of pregnancy. 

· These feeding levels were introduced at six weeks before lambing and sudden changes were avoided close to lambing.

Underfeeding of ewes in late pregnancy is not recommended for prevention of vaginal prolapse.

· In choosing not to increase ewe feeding for fear of prolapse, farmers must weigh the benefit of good ewe nutrition against the real cost of prolapse (if they eventuate). 

· Increased lamb losses and poorer lamb growth from underfeeding during pregnancy will be a far greater cost than that of vaginal prolapse. 

· There are no firm recommendations for reducing the incidence of prolapses.

Pre-lamb health checks

· Ewe vaccination with "5-in-1" protects lambs from clostridial diseases and blood poisoning. 

· Low trace element levels should be treated in ewes pre-lamb to ensure adequate levels in new born lambs. 

· Selenium and iodine are discussed below as examples. Veterinarians can advise about likely local problems.

Clostridial diseases

· Clostridial bacteria cause severe diseases such as pulpy kidney, black leg, malignant oedema, black disease and tetanus. 

· Although relatively uncommon in lambs between birth and tailing, these diseases are more important from tailing to weaning. 

· They are easily prevented by "5-in-1" vaccination of ewes or lambs. 

Ewe vaccination with "5-in-1" in late pregnancy protects lambs against deaths between lambing and weaning caused by clostridia diseases and blood poisoning.

· Ewes are commonly vaccinated before mating and again before lambing in the first year, followed by annual vaccination no later than two weeks before lambing. 

· Lambs can be vaccinated directly at tailing but this leaves them exposed to some risk before tailing time.

Selenium and Vitamin E deficiencies

· Severe selenium deficiency causes white muscle disease.

· Lambs may be born dead or die within a few days of lambing. 

· Delayed white muscle disease can occur in lambs 3–6 weeks old. 

· Sub-clinical white muscle disease may also increase susceptibility to starvation/exposure, as lambs are less active.

· Ensuring adequate selenium levels in ewes prevents selenium deficiency in new born lambs.

· In areas of selenium deficiency, ewes are often treated before mating (to avoid selenium-related embryonic losses) and about two weeks before lamming.

· Some veterinarians have observed lamb survival responses to drenching ewes with Vitamin E part way through lambing and have also noted apparent white muscle disease in lambs with adequate selenium levels. 

· Since Vitamin E and selenium work together, Vitamin E deficiencies are suspected. 

Ewes should have adequate levels of selenium and vitamin E at lambing to avoid lamb deaths due to white muscle disease.

Iodine deficiency

· Iodine deficiency causes goitre (enlarged thyroid gland) and increased deaths in new born lambs. 

· Ewes usually cause it in late pregnancy grazing very low iodine diets or feeds, which contain goitrogenic compounds. 

· Severe deficiency in ewes in late pregnancy may reduce lamb birth weights, brain size and development. 

Iodine deficiency in ewes can hinder lamb development during pregnancy and cause lamb deaths soon after birth due to goitre.

Management of lambing   

Recommendations

· Choose lambing camps for easy shepherding, protection from bad weather and provide adequate feed for lambing ewes. 

· If suitable areas are limited, give them to multiple-bearing ewes. Alternatively, allocate best areas to ewes due to lamb. 

· Choose a shepherding strategy to suit the stock, farm conditions and shepherd ability. 

· Always respect the "lambing site" and try to avoid disturbing ewes that have chosen their site (e.g., if shedding off unlambed ewes). 

· Good ewe nutrition according to ewe body weight and litter size is important for high milk production and maintenance or gain of ewe condition. 

· A ewe with a single lamb requires about 2.3–2.5 times maintenance in the first week of lactation, rising to about 2.8 times maintenance by the third week. 

· A ewe with twin lambs requires about 2.8 times maintenance in the first week of lactation, rising to about 3 times maintenance by the third week.

Lambing time is the critical period when benefits from all the work done before and during mating and throughout pregnancy can be realised with a good lambing percentage.

Issues covered include ewe feeding and milk production, choice of lambing camps, shepherding and background to other factors influencing lamb survival.

Choosing lambing paddocks

Slope

· Trials show that lambs have higher survival on flat or gently sloping areas than on steep country. 

Lamb survival is better on flat or gently sloping paddocks than on steep hills.

· Ewes lamb on any flat area large enough to lie down on and appear to have little ability to "select" safe lambing sites. 

· Farmers must effectively do this for the ewes by providing lambing paddocks with few hazards.

· When lambs are born on gentle contour, moving them to steeper paddocks within a few days does not cause extra losses.

· Beware of flat, waterlogged camps, which can increase deaths from exposure, particularly if there is no shelter.

Shelter

· Shelter may help avoid deaths from starvation/exposure, although there are many other contributing factors. 

· Shelter requirements vary depending on the timing of lambing and the severity of the weather. 

· Shelter to reduce wind velocity and hence lamb heat loss can increase lamb survival. 

· Survival increased from 83% to 91% for singles and from 49% to 64% for multiples when shelter was provided to Merino ewes lambing in winter.

Effective shelter will help lamb survival and should be used preferably for multiples.

Few farms can provide shelter for all lambing ewes. Shelter can be provided by a number of means including:

· hills or slopes with protection from prevailing wind 

· trees — blocks or shelter belts 

· bushy plants and grasses 

· hay bales or temporary polythene mesh attached to fence lines 

· lamb covers (plastic or wool)

Types of shelter include hills or slopes, trees or shelter belts bushy plants and lamb covers.

· Trials show shorn ewes tend to make more use of shelter than unshorn ewes and may therefore have higher lamb survival in rough weather. 

· Provision of suitable shelter is difficult because ewes often fail to seek shelter at lambing unless they have been recently shorn. 

· Ewes usually move away from the flock to lamb — if the flock is camped near shelter then lambing ewes will move out of shelter to give birth. 

· Placing shelter near areas likely to be chosen by lambing ewes should increase its effectiveness.

Camp history

· Some camps have a history of good lamb survival for no apparently obvious reasons. 

· If these camps are identified they should be used for ewes with multiples wherever possible.

Lamb survival

· Average lamb deaths from birth to weaning range from 5-25%, although death rates up to 55% have been reported. 

· Survival of twin born lambs is usually 3-10% lower than for single-born animals. Typical death rates among singles are about 9-16% while twins in the same flocks have death rates of 15-22%. 

· Lamb survival may appear poor in high fecundity flocks due to the larger numbers of triplets and quadruplets.

Average lamb deaths range from 5-26% between farms and are higher for multiples than singles.

· Most lamb deaths occur by day three after birth. Table 2 summarises the main causes of lamb deaths.

Table 2 - Causes of lamb deaths as a percentage of total lamb deaths 

	PRIVATE

	single lambs
	twin lambs
	all lambs

	prenatal death*
	8
	14
	10

	dystocia
	45
	15
	32

	starvation/exposure
	15
	42
	27

	infection
	11
	11
	11

	abnormal lambs
	11
	
	

	misadventure
	3
	4
	4

	unknown
	17
	12
	15


(Note: "prenatal death" refers to loss of established pregnancy 

Major causes of lamb death are dystocia in singles and starvation/exposure in multiples.

· Lamb deaths are mainly due to dystocia in single-born lambs and to the starvation/exposure complex in multiples.

· Both factors are heavily influenced by lamb birth weight, as large single lambs are most prone to dystocia and small multiples are susceptible to starvation/exposure. 

Good ewe and lamb nutrition and preventive measures can avoid some 70% of all lamb deaths.

· The requirements for good lamb survival can be summarised as:

· birth weight near optimum for breed 

· easy birth 

· protection from cold 

· maximum contact between ewe and lamb(s) for the first 12 hours after birth 

· good supply of colostrum

Attention to all these above factors can avoid up to 70% of all lamb deaths

Lamb birth weight

· Lamb birth weight is the dominant factor in survival of both singles and multiples. 

· Optimum birth weights for lamb survival have been estimated as about 3.9–5.0 kg for single lambs and 3.2–4.5 kg for twin lambs or 3.5–5.5 kg for both singles and twins with an optimal birth weight of 4.7 ±0.2 kg for maximum lamb survival. 

· Lambs weighing less than about 3.0 kg or more than 6.5 kg at birth have a very low survival rate.

Optimum lamb birth weight for best survival is 3.5-5.5 kg for singles and multiples. Below this range increases the risk of starvation/exposure (mainly multiples) and above dystocia (mainly singles).

· Dystocia increases at lamb weights over 5.0 kg (most common in single lambs) although weights up to almost 6 kg may be acceptable for easy birth strains.  

· Good ewe nutrition is essential for optimum birth weights of multiple lambs. 

· Ideally ewes with multiples should be identified as early as possible, separated, and preferentially fed.

Generally Merinos have lower lamb survival than crossbreeds. So too do ewes with larger litter size.

Seasonal effects

· Lambs born in autumn or winter are often much smaller than those born in spring to similar ewes. 

· This effect is not due only to differences in seasonal feed supply, as even when ewes are the same weight at day 140 of pregnancy significant differences in lamb birth weight (adjusted for litter size) may occur.

Lambs born in autumn or winter have lower birth weights than in spring.

· These effects are important when mating out of season as not all differences can be attributed to ewe nutrition. 

· Farmers practising out of season lambing should expect smaller multiple lambs (even with good pregnancy nutrition) and plan lambing camps and shelter accordingly.

Breed

· Breed effects on lamb survival are generally small and not important between Mutton breeds but the Merino often has lower lamb survival than other breeds in the same district. 

· While fertility and fecundity appear acceptable in Merinos (assessed at pregnancy scanning), low final weaning percentages often result from high lamb mortality ranging from 25-55% with an average of 35%.

.

Heterosis

· Lamb birth weight increase due to heterosis (hybrid vigour) is estimated at around 6%. 

· Crossbreeds multiple lambs are likely to be heavier than pure-bred lambs born to ewes of similar genetic background and management, and are thus less susceptible to starvation/exposure.

Lamb survival is often higher with crossbreeding due to positive heterosis for lamb birth weight and ewe milk production.

· Benefits from heterosis occur in flocks using terminal sires for meat production and also in breeding flocks with crossbred ewes. 

· This could be due in part to better mothering and milking ability of F1 ewes as well as heterosis increasing lamb birth weight, ewe milk production and survival.

Lamb sex

· Mortality in male lambs is about 6% higher than in females and is associated with, but not fully explained by, higher birth weights in male lambs (averaging about 0.25 kg more) which may cause increased dystocia. 

· Practical steps to improve overall lamb survival will increase male lamb survival, which cannot be influenced separately.

Age of ewe

· Lamb survival is lowest in lambs born to two tooth ewes. 

· Survival increases to a peak when ewes are four or five years old. 

· Multiple-born lambs from five-year-old ewes have a better chance of survival than single-born lambs from two tooth ewes. 

· Lamb survival may remain higher from ewes up to about six years old but evidence conflicts, as some trials show peak lamb survival from five year old dams and a sharp decline for six year and older ewes.

· Dystocia appears more common in younger ewes while old ewes (e.g. seven years old) lose more lambs from starvation.

Lamb survival is generally lower in hoggets or young ewes than older ewes.

· Some farmers may limit reproductive performance by culling at a relatively young age and having a large proportion of first-lamb ewes in the flock. 

· Many farms cast for age at five years old regardless of ewe condition or performance and thus miss out on benefits in ovulation rate, litter size and lamb survival. 

· Especially on easier country, it may be more profitable to carry ewes to six years of age and take advantage of their higher reproductive performance.

Sire effects

· Individual sires can have an influence on survival of their progeny. 

· High survival rams leave smaller single lambs with fewer deaths from dystocia but sometimes with higher deaths from multiple births. 

· Low survival rams leave progeny requiring more assisted births and increased dystocia deaths from higher birth weight and larger heads.

· Lamb survival could be improved if rams were progeny tested for this trait prior to use.

Significant differences in lamb survival have been shown between progeny of different sires.

Teratogens

· Teratogens are agents, which cause developmental abnormalities in the foetus. 

· Lambs are not aborted but problems are seen at birth, causing death and/or poor performance in lambs that survive. 

· Teratogens may be chemical agents or disease agents. 

· Effects are thought to be small but further investigation may be warranted.

Selection for increased lamb survival

Selection for better lamb survival can include components such as:

· ease of birth 

· mothering ability — including birth site selection (for shelter and isolation), period spent on the birth site, duration and intensity of lamb grooming bond strength, ability to recognise multiples and keep lambs together, temperament. 

· lamb vigour 

· cold resistance of lambs

Selection for improved lamb survival can include components like ease of lambing, mothering ability, lamb vigour and cold resistance of lambs.

· Most components are difficult to measure under commercial farming conditions but ram breeders may be able to select for some. 

· Many commercial farmers select indirectly by culling ewes that were pregnant but failed to rear a lamb.

Shepherding and intervention

Separating early/late lambing ewes

Separating early and later lambing ewes is desirable for:

· differential feeding in late pregnancy and lactation 

· to allow lambing of ewes on flats before moving to hills 

· for ease of shepherding

Separating early and late lambing ewes assists with differential feeding and allows more effective shepherding.

Shepherding at lambing

Farmer opinion about shepherding varies and commercial practice covers the full range from no intervention to intensive shepherding. 

Shepherding may decrease ewe and lamb losses by:

· assisting difficult births 

· lifting cast ewes 

· treating vaginal prolapses 

· fostering mis-mothered lambs 

· reducing constipation in lambs with stuck-down tails 

· warming and feeding lambs suffering starvation/exposure

Shepherding intensity varies and can decrease lamb losses by assisting difficult births, attending to cast ewes, treating vaginal prolapses and fostering mis- mothered lambs.

· Successful shepherding depends on respect for sheep behaviour, careful treatment of stock and good hygiene if intervening in births. 

· The shepherd must understand normal lambing behaviour and minimise disturbances.

· The ewe may choose a lambing site many hours before lambing. When the foetal fluids release ("the waters break"), the lambing site is fixed. 

· The lambing site can provide good information. Intact placental membranes show the number of lambs born (two veins and two arteries per lamb) so twin and triplet births can be identified.

It is important not to disturb ewes from their lamb site so effective bonding can occur.

· Birth takes about an hour from fluid release, varying from ten minutes to over three. 

· If birth is prolonged (e.g. by dystocia) the ewe may wander from the lamb site which may necessitate mothering in a pen.

· Most ewes groom their lambs within one minute of birth but this may be delayed after prolonged labour. 

· A delay of over ten minutes has been associated with a longer time from birth to the lamb's first drink. 

· Grooming is important in bonding of the ewe and lamb, and ewes only suckle lambs to which they have bonded. Ideally ewes should have several hours of uninterrupted contact with their lambs to groom them and bond. 

· Ewes will reject lambs if they have had no contact within about four hours following birth.

· Most ewes leave the lamb site within 24 hours but some remain up to 72 hours after birth. 

· First-lambing ewes (hoggets or two tooth’s) tend to stay longer than older experienced ewes. Tagging and lamb handling may frighten first-lamb ewes from the lamb site before bonding is established. 

· Low pasture cover often results in ewe mis-mothering as ewes are inclined to wander further to graze immediately following lambing. 

· Poorly fed ewes are more likely to move off earlier to graze.

Low pasture cover at lambing is likely to cause increased mis-mothering and lamb deaths

· Under natural conditions lambed ewes may not mix with the main flock for several days. 

· High stocking rates and mobbing up of ewes interferes with this and contributes to mis-mothering. 

· Multiple-bearing ewes should be stocked at lighter rates than single-bearing ewes, preferably in small camps.

· "Shedding off" unlambed ewes is disruptive, especially if ewes are moved to another paddock after establishing their lamb site but before giving birth. 

· Changing unlambed ewes to other paddocks must not disturb the lambed ewes. Lambed ewes should not be moved until at least 24 hours after birth.

Lamb stealing and swapping

· Lamb swapping is common and is most likely when ewes are heavily stocked and choose close lamb sites. 

· If lamb sharing occurs between two or three ewes with multiples, one lamb sometimes remains unattached and is left behind when the ewes moved off. 

· About 10–20 % of ewes show they are about to lamb by taking an interest in other lambs, and often licking and stealing the lamb. 

· This usually happens within eight hours of giving birth but some ewes steal lambs days before giving birth to their own lamb.

· Occasionally a lamb wanders from the lamb site (e.g. while their mother gives birth to another lamb) and follows a passing ewe. 

· Such lambs are likely to die unless fostered by another ewe or found by their own mother within a short period.

· Lamb swapping is not important in commercial flocks, but interferes with pedigree recording for ram breeding. Observation showed misidentified dams and lambs, about 10% of the time, even when lambs were tagged as soon as possible after birth.

Lamb swapping and stealing often occurs with ewes crowded around the same site and is not a big problem with commercial farms but causes inaccuracies for pedigree recording in ram breeding flocks.

· Some farmers claim that ewes provided with salt blocks at lambing are less likely to steal lambs and cause mis-mothering. 

· They speculate that ewes seeking salt are attracted to birth fluids. 

· Some have also observed greater ewe body weights at weaning after access to salt but there is no good scientific evidence of this.

Main causes of lamb deaths

Dystocia (difficult birth)

· Dystocia is caused mainly by difficulty in passing large single lambs out through the birth canal. 

· However, studies show dystocia is also common when lamb birth weight is low, perhaps due to entanglement of lambs, weak lambs and ewes having poor uterine contractions causing birth to be slow. 

· Flocks where 20-31% of ewes required assistance at birth have been recorded.

Dystocia is mainly caused by difficulty of passing large single lambs through the birth canal but can also occur with smaller weak lambs and poor ewe uterine contractions.

· Repeatability of dystocia is about 18%, so culling of ewes assisted at lambing and marking their female lambs (to avoid keeping these as replacements) is recommended.  

· Ewes prone to dystocia may have relatively small pelvic inlet size compared with lamb size.

Since dystocia is repeatable ewes assisted and their lambs should be identified for culling.

· Lambs whose heads protrude for up to four hours usually survive if delivered but most dies if left longer. 

· As well as immediate deaths, dystocia may cause apparent starvation/exposure mortality because lambs suffer injuries during birth, e.g. spinal and cranial haemorrhages.

· Central nervous system damage decreases the lamb's suckling drive and is accentuated at low temperatures. Warming such lambs and encouraging them to feed may improve survival.

· If dystocia occurs frequently, ram tendency to leave large lambs should be considered. "Problem rams" can be difficult to identify unless single-sire mating is used. 

· Rams known to have high birth weight lambs may be safely mated to high fecundity ewes where larger litter sizes and smaller lambs are likely to overcome the sire effects.

Selection for ease of lambing

· Ease of lambing can be improved through selection. 

· For example, Marshall Romneys (selected for this trait for 40–50 years) show a 10–14% increase in ease of lambing and 8.5% higher lamb survival than control Romneys. 

· Lambs of Marshall Romneys ewes suffer significantly fewer lamb deaths due to both dystocia and starvation and ewes are also more likely to stay with their lamb(s) during tagging.

Starvation/exposure

· Starvation and exposure deaths are difficult to identify separately. 

· "Simple starvation" is depletion of body reserves without hypothermia while "simple exposure" is lethal hypothermia with minimal depletion of body reserves.

· The combination causes about 30% of all lamb deaths around lambing.  

· At birth the lamb moves from a warm environment to the cold. 

Small weak lambs with little or no body fat reserves or subject to severe cold weather, mis-mothering or lack of colostrum or ewe milk may suffer starvation/exposure


· High heat production demands rapid utilisation of the lamb's energy reserves. 

· Unless the lamb feeds, these reserves are quickly depleted and heat production falls. 

· Starved lambs are very susceptible to exposure. 

· Under field conditions, up to 16% of lambs have been observed to receive less milk than necessary for survival at temperatures below 10oC. 

· These lambs are very likely to suffer starvation/exposure in cold weather. 

· There appears to be no relationship between ewe maternal behaviour score and lamb colostrum intake.

· Cold lambs are less likely to suckle. 

· Lambs become less active and suckle less, increasing the problem until death occurs.

· Mild hypothermia, not fatal in itself, may make lambs susceptible to death from starvation. 

· Cold windy conditions also affect ewe and lamb behaviour at birth and some lambs take much longer from birth to first feeding. 

· Under intensive shepherding, these lambs can be warmed and fed. Lambs respond well once warmed, even though energy reserves may have been depleted. 

· The "reward" of obtaining milk encourages further suckling.  

· Small lambs are especially prone to exposure. 

· Heat production is proportional to body weight and surface area so small lambs have an added disadvantage.

Effects of rain and wind

· Dry lambs are unlikely to suffer from exposure unless air temperature falls below 0oC, even in the first 24 hours of life. 

· Wet lambs, however, may become hypothermic at ambient temperatures as high as 15oC, even in still air. 

· Shelter for low birth weight lambs (especially multiples) becomes important when temperatures drop below 10oC,ccompanied by rain.

The chilling effects of wind and rain combined are more likely to cause lamb deaths from exposure than low temperature alone.

· In winds of about 20 km/hr, dry lambs maintain body temperature by increasing heat production to about four time’s basal level. 

· At temperatures below 10oC, the combined effect of wind and wetness exceeds many lambs' heat production ability and body temperature drops. 

· Lambs from poorly fed ewes have lower maximum heat production — i.e. are likely to suffer hypothermia at higher temperatures than lambs from well-fed ewes. 

· This is made worse by the reduced milk production from poorly fed ewes.

Lamb heat retention

· Lambs show considerable differences in their ability to maintain body temperature. 

· Some fail to maintain body temperature even under ambient temperatures as high as 15oC. These lambs would be very susceptible to hypothermia. 

· Direct measurement of lamb heat production and selection for increases is not practical but indirect selection probably occurs when farmers cull ewes, which fail to rear lambs.

Lambs vary in their ability to maintain body temperature in cold conditions but this is very difficult to select for.

· Birth coat also affects lambs' ability to maintain body temperature. 

· Genetic influences on lambs' ability to resist cold have been found with estimated heritability of 0.44. 

· Direct selection is not feasible, however, because of the practical difficulties in measuring lambs' cold resistance in the field.

Effects on lactation

· Poor ewe nutrition in late pregnancy delays the onset of milking and reduces milk output. 

· Combined with low lamb energy reserves, this puts lambs at great risk of starvation/exposure. 

· Even under good feeding, trials show milk output varies tremendously with the best ewes in a flock producing over three times as much as the lowest producing ewes, or 50% above the average.

Poor ewe nutrition in late pregnancy delays onset of milk secretion and increases the risk of lamb starvation.

Maternal behaviour and mothering ability

· Ewe behaviour and desire to stay with their lamb(s) is an important factor in lamb survival.

· Ewes that leave their lamb when a shepherd handles them and are not seen to return have lower lamb survival than those that remain throughout the operation. 

· Table 3 shows the relationship between ewe behaviour during lamb handling and subsequent lamb survival rates.

Table 3 - Ewe behaviour at lamb handling and lamb survival rates 

	PRIVATE
Ewe behaviour
	% of ewes
	lamb survival %

	Left the lamb and not seen to return
	2
	30.4

	Moved more than 10 m from site but returned
	31
	79.8

	Did not leave the birth site
	67
	87.7


A maternal behaviour score (MBS) can be used to rank ewes as follows:

1. Ewe flees at the approach of the shepherd, and does not return. 

2. Ewe retreats further than 10 m but comes back to her lamb(s) as the shepherd leaves them. 

3. Ewe retreats to a distance of 5–10 m. 

4. Ewe retreats but stays within 5 m. 

5. Ewe stays close to the shepherd during handling of her lambs.

Ewes vary in mothering ability, which is repeatable and can be assessed from their reaction to human presence.

· Assessment of MBS can help lamb survival in ewes with a high proportion of though inclement weather still remains a major factor in lamb mortality.  

· Evidence suggests Merino ewes are generally poorer mothers and especially prone to leaving behind one lamb in a set of twins. This increases the risk of starvation/exposure and contributes to the lower reproductive performance of Merinos.

· Ewes with multiples need more time to bond with their lambs than ewes with singles. 

· Mis-mothering is less likely where ewes have minimal disturbance.

Selection for maternal behaviour

· Ewe behaviour at tagging, as indicated by MBS, has a repeatability of 0.18–0.21 and heritability of 0.15. 

· Genetic progress can be made and selection for ewes rearing a lamb may indirectly select for mothering ability. 

· While selection for mothering ability is not practical for commercial farmers, ram breeders can score ewes at lambing and offer rams from good mothers.

Ewe nutrition

· Ewe nutrition in lactation is important in maintaining or increasing ewe body weight as well as milk production and lamb growth. 

· Poorly fed ewes milk less and lose weight, with especially severe effects on ewes rearing multiples. 

· High feeding levels for ewes obtain maximum milk yield in late pregnancy and throughout lactation.

Good ewe nutrition in late pregnancy and early lactation improves ewe milk production, lamb survival and early growth.

· Ewes lambing during the spring flush of pasture growth have been shown to produce more milk than those lambing relatively earlier do or later do. 

Ewe milk production

· Lamb survival and growth to weaning are heavily dependent on ewe milk production. The onset of lactation and colostrum production is affected by ewe nutrition in late pregnancy while feeding in lactation, influences total milk production.

Ewe milk production peaks 2-3 weeks after lambing then gradually declines.

· Daily milk production peaks at about 2–3 weeks of lactation then gradually declines. Regardless of nutritional level, ewes rearing multiples produce more milk than similarly fed ewes with singles. 

· Ewes with twins produce about 30–50% more than ewes with a single lamb but, as this is shared between two lambs, each lamb receives only two thirds as much milk as a single lamb. 

· Peak production of single- and twin-suckled ewes has been measured at around 2.3 litres/day and 3.5 litres/day respectively. 

· About 40–50% of total milk was produced during the first four weeks of lactation in each case.

Ewes with twins produce 30-50% more milk then those with singles.

Differences in milk production

· This variation suggests considerable scope for selection for higher milk production. 

· Measurement of actual milk production is impractical in the field. While ewe selection based on weight of lamb weaned would favour higher milk producers, the effectiveness of this is reduced by the influence of lamb pasture intake from about three weeks of age. 

· Analysis of several trials showed lamb body weight gain from birth to six weeks old was a poor indicator of ewe milk production under good pasture feeding. 

· Lambs successfully substituted high quality spring pasture, with almost the same nutritional quality as milk, for the lack of milk.

There is a large variation in ewe milk production levels within flocks but this is hard to select for as lambs substitute good quality pasture for milk.

The treatment of vaginal prolapses 

The successful treatment of vaginal prolapse relies on early detection, gentle and clean replacement and effective retention.

· A vaginal prolapse that has been out for more than 48 hours is very difficult to treat successfully. If the prolapse is excessively swollen and/or lacerated or ruptured the ewe should be destroyed. 

· The uterus must be well cleaned before it is reduced. Diluted disinfectant in a squeeze bottle should be carried in a kit for this purpose. Gross contamination and grass should be physically removed. During the process of cleaning, the prolapse should be lifted up to allow urination to occur. It is very important that the bladder is not full when the prolapse is being retained. 

· Replacing the uterus is easier if the back end of the ewe is elevated. Applying a small amount of lubricant to the uterus can significantly ease retention and will reduce the amount of damage sustained. Lubricant in a squeeze bottle should also be in the kit. Pressure will usually need to be applied and gently maintained all around the bearing to enable it to be replaced. 

· Once replaced most prolapses will need to be retained. In mild cases, tying of wool around the back of the ewe or the tying of other external holding systems such as string tied around the back of the ewe will retain the bearing. 

· Prolapse retainers that apply direct holding pressure inside the vagina can be very effective. They do require wool of at least 3cm length to be attached to. 

· The application of safety pins or sutures across the lips of the vulva are only partially effective and can in themselves cause much damage. 

· A purse string suture with cotton tape applied deeply around the margins of the vulva is very effective in holding the back of the vagina closed and preventing the bearing coming out again. If such a suture is applied within 2 weeks of lambing it will need to be cut prior to lambing. If the suture is applied longer than 2 weeks before lambing it will break at the time of lambing. 

· Penicillin should be given to any ewe that has damaged prolapse or if sutures have been applied. 

· After the ewe has been treated she is best taken from the mob and held on short feed, ideally on a flat paddock and observed.

Causes of lamb deaths

· Most lamb deaths occur before, during or at birth ( parturient deaths, hypoxia and dystocia and lambs found on the birth site) or in the first three days after birth (starvation and infection and lambs found off the birth site). 

· In good weather (i.e. thermo neutral temperatures) mis-mothered lambs can survive 2-3 days without a feed.

· In cold wet windy weather they can die within 12-24 hours. A cold wet night, which kills a lot of lambs, will often hasten the deaths of lambs that are going to die. After the initial peak of losses the number falls off dramatically especially if the storm is followed by fine warm weather.

Congenital

· Gross anatomical abnormalities (e.g. no abnormalities lower jaw; no anus)

Parturient deaths 

· Dead well before birth or dies early in birth process 

· autolysed (broken down) liver and kidneys ; slimy red

Hypoxia 

· lack of oxygen during the birth process 

· usually associated with dystocia 

· blood spots in tissue of thymus, heart or lungs 

· no aeration of lungs & mucus in trachea (wind-pipe)

Dystocia 

· difficult birth resulting in birth injury 

· caused by lamb being too large for pelvic opening or abnormal presentation of lamb 

· oedema (clear jelly) on head or breach or legs 

· ruptured liver ; bruising; 

· fluid and fibrin (fine clear strands) in thorax (chest) 

· blood in brain & spinal cord

Exposure 

· slight oedema on legs above hooves, tail , ears & nose 

· caused by damage to tissue when frozen 
· usually small lambs ; some fat left, food in stomach/ intestine 

· tends to be over diagnosed

Starvation 

· failure to feed or continue to feed 

· fat 'burnt up' (catabolised) around kidneys & heart 

· usually without milk residues in stomach or intestine

Infection

· gross ulceration of liver & / or lungs ; or large amounts of fluid & fibrin in Peritoneum (abdomen) 

· often associated with catabolism of fat but with milk in stomach/intestines 

· Fusobacterium necrophorum is possible cause of ulceration 

· enters via navel

Misadventure 

· Bruising (ewes repelling alien lambs); mutilation of carcass (birds, dogs) ; drowned in river or swamp ; in hole ; caught in fence

No cause of death found

· not any of above but most likely infection or metabolic disease 

· often due to a failure to make a decision ; use only as an absolute last resort

Lamb missing

· Lamb was tagged at birth but not present at docking and no carcass found 

· When lambs are not tagged at birth these losses get combined with the losses from scanning to lambing and artificially inflates these losses.

Metabolic disease 

· Iodine deficiency : goitres on neck - enlarged thyroid gland 

· Selenium deficiency : white muscle disease usually needing veterinary diagnosis

Diagnostic Procedure

· Place dead lamb with head to right (to left for left handed people) and feet pointing towards you. 

· Look for overall autolysis and if membranes still over head. 

· Feel neck for possible goitres. 

· Check 4 feet to see if the lamb has walked and for anatomical abnormalities. 

· Remove skin over legs, breach and tail looking for oedema (exposure or dystocia). 

· Turn lamb over so feet point away from you and check as above. 

· Remove skin over legs, breach, head and face and around the eyes looking for oedema- (exposure or dystocia). 

· Turn lamb onto its back and while holding both forelegs cut down in the left and right axillae so forelegs can be spread. 

· Remove skin from lower jaw down neck to chest. 

· Check thymus for petechiation. 

· Cut trachea and check for mucus and bloodstains on inner surface. 

· With heel of knife carefully cut through sternum (brisket) to expose chest cavity. 

· Continue incision through peritoneum to expose vicera (guts). 

· While doing this keep incision as close as possible to ventral surface. 

· Even so you are likely to cut a vessel going to liver and have blood in cavities. 

· Check for ulceration of liver and lung -fluid and fibrin (long clear strands in fluid). 

· Check for ruptures on liver (distinguish between knife cuts). 

· Check for autolysis of liver and kidneys. 

· Check for degree of catabolism of fat around kidneys and heart. 

· Check for blood spots (petechiation) in tissue of liver lungs and heart. 

· Check for aeration of lungs. 

· Check for milk or meconium in stomach and intestine. The meconium is the mustard yellow faeces present in the intestine when the lamb is born. Often coats lamb at birth especially after a stressful birth.

Accelerated lambing systems 

· For the outstanding manager who has achieved near peak production in his flock with once a year lambing, accelerated lambing may provide a method of increasing lamb production and returns. 

· Accelerated lambing is often associated with confinement rearing systems but is not necessarily related. Where forage and feed supply and climatic conditions allow, ewes can be lambed more often than once a year in many types of situations.

·  Many systems may be used to increase lambing frequency: 

· Continuous lambing - Ewes are exposed to rams during the entire year. 

· Lamb every eight months - Ewes are bred at regular eight-month intervals. Three lamb crops are produced every two years. 

· Lambs one half of the flock every four months - Ewes are bred at regular eight-month intervals. Flock is divided into two groups to make better use of facilities. 

· Lamb on a 7-7-10 month schedules - Ewes lamb 3 times each two years. 

· Ewes are given one rest period. Normal breeding season can be used more often. 

· STAR management system. The STAR system of sheep production has been developed to maximise production of market lambs on a continuous year-round basis. This even supply of high quality lambs should allow for improved market development and enhanced prices for lambs demanded by discriminating consumers. 
Flock requirements 

· Ewes that are least restricted in there breeding habits must be used. Merino type, Dorper type or any non-seasonal type of sheep is suitable for accelerated lambing programs. 

· Replacements may be raised or purchased. Production costs will influence this decision. Maiden ewes should not be started on an accelerated lambing program. 

· There are always 3 groups of sheep within an accelerated managed system. These are: 

· Breeding and pregnant ewes and the rams. 

· Lambing and/or lactating ewes and their lambs. 

· Growing lambs - both market lambs and the replacement ewe lambs. 

· These three groups are kept and managed separately.

· This includes all the ewes from the time they wean their lambs until they are ready to lamb the next time. It also includes the rams and the young replacement ewes just entering the flock to be bred for the first time. 

· Because breeding occurs in this flock, it is here that the genetics of the entire flock is established, whether the resulting lambs will be market lambs or have the proper breeding to be replacement ewes. 

· All the ewes in the Breeding and Pregnant flock should be of moderate size and able to produce twin lambs any time of the year.

Feeding 

· Optimum pasture conditions will not be available for all lambing seasons. 

· Ewes and lambs will require additional supplementation. 

· Creep feeding is essential in all lambing programs so that lambs can be weaned early. 

Feeding requirements for the Star management system

Breeding and Pregnant Ewe Flock

· These Breeding and Pregnant Ewes have relatively low requirements. They need little housing and can be pastured much of the year.

· This includes all the ewes from the time they wean their lambs until they are ready to lamb the next time.  It also includes the rams and the young replacement ewes just entering the flock to be bred for the first time.

Lambing and/or lactating ewes and their lambs

· This group requires a relatively high level of both feed and management throughout the year.

· We feed ewes in this group either good quality hay or hay-crop silage free choice and grain at the rate of 0.5kg per day for each lamb. That is, ewes with one lamb get 0.5kg and ewes with twins 1kg.

· Ewes with triplets or even quads require more. Artificial rearing is necessary for excess lambs from the very prolific ewes. Lambs are also given access to creep feed from about two weeks of age to weaning. Often the same feed is used in the creep that will be the lamb’s main feed after weaning. 

· It is important that lactating ewes not be allowed to lose much weight as they must be able to re-breed soon after the lambs are weaned. 

Growing lambs

· Growing lambs are fed a properly formulated total mixed ration from weaning to market.

· When they are marketed depends on the market demands and the breeding of the lambs.

· All the lambs in this group can be fed and managed the same even though they are marketed at different weights. The best market weight for each lamb is really determined by the ram at the time of breeding.

· Creep feeding will be necessary to be able to wean lambs earlier.

Breeding practices

· Very few ewes will conceive during lactation, therefore, lambs must be weaned early. If ewes are in poor condition and feed supply is restricted, it may be advisable to delay breeding. 

· Fertile rams must be available at all periods of the year. Three rams per hundred ewes are adequate unless oestrus is synchronised. 

· The fine wool breeds, namely the Mutton Merino and the Dohne Merino, also have longer breeding seasons than most breeds. Producers of several other breeds have also had reasonable success with or out-of-season lambing.

Lambing practices

· Depending on season, ewes may be lambed in shed or pasture or a combination of the two systems. 

Weaning

· Early weaning is essential. 

· Depending on the system, lambs should be weaned at 30-90 days of age. 

· Indications are that lambs should be at least 6 weeks of age and weigh 18 kg before they are weaned. 

Sheep Management on the STAR Sheep Production System 

· The Star system of accelerated lamb production (Figure 1) has been developed to maximise the production of market lambs on a continuous basis.  There are always three groups of sheep within the system.   

· To be successful, a maternal ewe flock that will breed any time of the year and produce mostly twins at each lambing is necessary. 

· Even on the rather complex STAR system, we only have to contend with the three groups of sheep. Each group will be managed and fed quite differently in order to meet their requirements and to allow the production expected of them.

· Late pregnant ewes are moved from the breeding and pregnant flock five times yearly just before lambing and the lactating ewes weaning lambs are moved to the breeding and pregnant flock at about the same time to be bred. 

· This shifting of the sheep and the suggested dates are depicted in Figure 1. Also at the time of weaning, lambs are moved into the growing lamb group. These lambs are fed in this group until they are ready for the appropriate market as depicted in Figure 2, thus allowing for a rather continuous supply of market lambs and a reasonably steady cash flow pattern. 

· The producer allocates available feed resources to those animals that can best utilise them and can purchase the additional feeds necessary only for those high producing animals that cannot meet their requirements on the feeds available on the farm. Resources other than feeds such as labour and buildings can also be allocated accordingly. 

· These three groups of sheep can be considered as separate flocks because their requirements are so different. 

· Note that the ewes in this group shift in and shift out five times a year on a fixed schedule. It is also possible to "spin" the STAR and select the set of 5 dates best suited to each individual producer. 

· Our markets prefer the typical lamb at 35-40 kg live weight. Some markets are for larger lambs weighing from 40-45 kg. Our medium-sized breeds such as the Mutton Merino have the proper body composition at about 45 kg, with the ewe lambs about 5 kg lighter than the ram lambs. This is where the marketing of lamb’s start and selection of the proper ram for breeding is very important. Selected ewes in this group can be mated to the proper maternal sire to produce replacement ewes. This does not begin to cover all aspects of proper STAR sheep management but should give the reader an understanding of how the STAR system works. It should also explain how the STAR system can increase production as well as make a uniform supply of high quality lamb available to the consumer and provide an even cash flow to the producer.

Figure 1. Reproduction dates of a sheep flock using the Cornell STAR system.      


Figure 2. Management of a sheep flock using the Cornell STAR system.

2. DISEASES, TREATMENT AND PREVENTION

Diseases

Blue Tongue “bloutong”

· Blue tongue is a virus that affects sheep and is transmitted by Culicoides midges, otherwise known as “muggies”. 

· This is a seasonal disease normally occurring only from mid-Summer until the frost in autumn.  

· Sheep infected with the blue tongue virus develop a very high temperature and a severe inflammation of the band above the hoof. 

· In addition affected sheep may have severe ulcer-lesions, and may refuse to walk because the feet are very painful. 

· An early clinical sign is excessive salivation, which occurs 3 to 4 days after the onset of the disease.

· Although the disease is not usually fatal in adult sheep, they may die from secondary infections like pneumonia. 

· Lambs are severely affected by the disease and heavy losses can occur.

Prevention and Treatment

· Since the insect breeds in the mud along the edges of slow moving streams and dams, efforts should be made to eliminate these as breeding sites. 

· Ideally flocks should be bedded on high ground.

· The flock should be inoculated approximately 9 weeks before the start of the breeding season.  

· Note that pregnant ewes should never be inoculated especially within the first 60 days of gestation. 

· This could result in the abortion or malformation of the lambs.

· No satisfactory medical treatment has been found. 

· Animals should therefore be inoculated with the three vaccines A, B and C at three-week intervals.  

· Antibiotics can only prevent secondary infections and are used to salvage affected sheep. 

· Maternal antibodies will protect lambs against the virus for the first three months of life and they should not be inoculated at this time. 

· They should however be vaccinated after the three months has passed.

· If one vaccinates the lambs of vaccinated ewes before 3 months, maternal immunity may interfere with the response of the young sheep to the vaccine.

Pulpy Kidney “bloednier”

· Pulpy kidney is a disease of sheep and goats caused by the bacterium C.perfringens type D. 

· When sheep are exposed to a sudden improvement in their diet, the bacteria multiplies and produces a large amount of toxins.

· The toxins are absorbed into the bloodstream and causes acute death if the animal is not immune. 

· Lambs are not susceptible to the disease in the first month of life. 

· Note that septicaemic pasteurellosis and prussic acid poisoning or “geilsiekte” are often diagnosed as pulpy kidney because they also cause acute death and the post mortem signs are very similar.

Prevention 

· A variety of vaccines are available on the market for the prevention of pulpy kidney. 

· Some of them are in combination with other clostridia, such as tetanus, quarter-evil and swollen head.

· Lambs should be inoculated when they are 2-3 months old, as they do not respond to the vaccination before that age.

· After the initial vaccination a booster must be given a month later and repeated 6 months later. 

· After this annual vaccination will be sufficient to protect your flock. Adult sheep inoculated regularly very seldom develops pulpy kidney.

Chlamydiosis  (Ovine enzootic abortion)

· The disease is caused by the bacterium Chlamydia psittici, which is found in the intestines of healthy sheep.

· It is not known what causes the organisms to invade the system. 

· Different types of C.psittici cause different syndromes: some cause abortions in sheep (ovine enzootic abortion) and others cause joint infections in young lambs.

· Flock affected for the first time may have an incidence of up to 70% of abortions.

· The flock will develop a natural immunity and the incidence of abortion will fall to 5-10%. (Ewes will very seldom abort a second time).  

· Abortions can occur as early as 3 months, which will usually go unnoticed by the farmer

· Ewes may also abort at full term or give birth to small weak lambs, which die shortly after birth. 

· Outbreaks usually occur within a year or two of bringing infected sheep onto a farm.

Prevention

· An oil-based killed vaccine is used and has been shown to protect against enzootic abortion syndrome. 

· It is essential to vaccinate before the breeding season, because the vaccine will not protect against abortion once the foetus is infected

· The ideal time to vaccinate is 4-6 weeks before the breeding season. 

· After this initial vaccination, a single vaccination should be given to ewes annually.

· The organism is found in the faeces of sheep and is difficult to prevent exposure.  

· Vaccination can be done at any age and can be done during pregnancy if there is an outbreak.

Pasteurella infections 

· Pasteurellosis in sheep involves infection with a number of pasteurella species and serotypes. 

· P.haemolytica is the most important species. 

· The most frequently isolated strains in sheep in South Africa are P. haemolytica types 2, 6, 9 and 15. 

· The infections caused are either pneumonia or septicaemia.

Pneumonia

· Outbreaks of Pasteurella pneumonia in sheep involve adult sheep usually the ewes, and lambs over the age of 3 weeks.

· At the start of the outbreak there will be sporadic deaths and if the flock is examined closely affected sheep can be identified: they tend to be depressed, have mucous discharge from the nose and they may be coughing. 

· Affected lambs tend to die very rapidly, showing very few signs of illness beforehand.

· Extreme weather conditions or stressful episodes of handling or herding precipitate Pasteurella in sheep.

Septicaemia

· Septicaemia or systemic pasteurellosis occurs in weaned sheep under one year of age.

· In these cases sick sheep are seldom seen as death occurs rapidly. 

· It is common to find a few sheep dead on the first day of the outbreak and sporadic losses over the next few days. 

· These Pasteurella cases are often mistakenly diagnosed as pulpy kidney because of the absence of symptoms and some similarities on post mortem. 

· The diagnosis of Pasteurella septicaemia can be confirmed by the isolation of the bacteria from internal organs like the spleen, liver, lymph nodes, lung and brain.

Mastitis 

· Some P.haemolytica serotypes cause a severe mastitis in ewes, which is commonly known as “blue udder”. 

· The ewes usually develop the infection as a result of the lambs introducing the pasteurella bacteria into the teat canal during suckling. 

· The mastitis can be very severe, causing gangrene of the udder and the ewes may even die from the infection

· If the ewes survive the infection they usually lose the affected part of the udder which necessitates culling them.

Prevention

· The vaccines available for sheep are polyvalent bacterins, which contain most of the strains that commonly cause disease.

A recommended schedule for preventing pasteurellosis is as follows:

· Breeding sheep:

Vaccinate twice before mating, with a 3-week interval.

Vaccination can be repeated 3 weeks before lambing.

An annual booster should be given.

· Lambs:

Colostral immunity ewes not last for longer than 4-5 weeks after birth, so lambs should be vaccinated in this period.

Weaned lambs must be vaccinated twice with a 3-4 week interval.

Brucella infections

· Brucella ovis is a bacterium, which infects the genital tract of rams, causing epididymitis and eventually resulting in infertility. 

· The epididymis of the testis is a series of tubules through which the semen is ejaculated.  

· The B. ovis bacteria cause inflammation and blockage of these tubules, with the result that the rams become useless for breeding purposes although they are otherwise quite healthy.

· The infection is picked up by young rams at weaning age from older rams in a flock.

· The bacteria gain entrance into the body through the mucus membranes of the eye or the mouth.

Prevention

· One inoculation (Rev1) at weaning age provides life-long immunity.

· The vaccine is very useful in controlling the disease, but infected rams should be removed from the flock as massive exposure to infection can overcome vaccine immunity.

· It is very important to vaccinate as the disease can cause irreversible infertility in rams.

· B.ovis control is effective when vaccination is combined with removal of the source of infection.  (the removal of the infected rams is essential)

· Ewes do not play a role in spreading B.ovis disease, and do not need to be vaccinated.  The vaccine will cause abortion if given to pregnant ewes.

Tetanus “klem-in-die-kaak”

· Tetanus is a disease condition caused by a toxin of the bacterium Clostridium tetani.  

· The spores of the tetanus bacteria are found in the soil and in the faeces of most animals.  

· The disease arises when the spores are introduced into wounds which are fairly deep or where the oxygen supply is poor due to the presence of other bacteria or poor blood supply.

· The spores germinate under these conditions; bacteria multiply in the wound and produce a toxin, which affects the nerve supply to the muscles, causing spastic or convulsive paralysis.

· The animals show initial stiffness followed by a tendency to show spastic or jerky contractions.

· Eventually the muscles involved in breathing are affected and death results from suffocation.

Prevention and Treatment

· Sheep should be vaccinated as the practise of docking and castrating is common and creates wounds.

· The use of elastrators (rekkies) is particularly effective in causing the disease because the constriction of the blood supply provides the ideal. Conditions for the germination of tetanus bacteria.

· The treatment of tetanus is seldom effective because it is the toxin of the bacterium, which causes the problem.

· Treating the animal with antibiotics once the symptoms have developed, has no effect on the toxin, which is usually already bound to the nerves.

· A specific tetanus anti-serum is available, but it is only effective in early cases.

· Ewes should be vaccinated before lambing to stimulate colostral immunity.

· The vaccination of the ewe protects the lamb for up to 4 weeks and the docking and castration can be done with safety in this period.

· Ewes must initially have two inoculations before lambing and at each subsequent lambing period they should be given one booster inoculation.

Rift valley fever “slenkdalkoors”

· Rift valley fever is a viral disease that occurs sporadically in South Africa.

· Outbreaks occur in summers when heavy rainfall allows the multiplication for the mosquitoes, which transmit the disease.

· The virus causes abortions in sheep and deaths in young lambs.

· Initially an outbreak occurs when animals become infected by the bites of mosquitoes, but direct infection then occurs when animals are exposed to infected material such as aborted foetuses.

· The virus is found in high concentration n the blood and infection can be transmitted via injection needles during vaccination.

Prevention

· There are two different vaccines available on the market: Live vaccine and inactivated vaccine.

· Live vaccine: This is an effective vaccine for sheep and gives lifelong protection after a single vaccination.

· The vaccination cannot be used on pregnant animals as it may cause foetal abnormalities and abortions.

· Lambs of vaccinated dams should be vaccinated at weaning.

· Lambs of unvaccinated dams can be inoculated at any time.

· Inactivated vaccine is suitable for pregnant sheep and animals can be inoculated during an outbreak.

· Routine vaccinations are advised, as vaccination during outbreaks is a problem.

· Severe losses can occur during an outbreak.

Wesselsbron disease

· Wesselsbron disease is a viral disease transmitted by mosquitoes and occurs mainly in late summer and early autumn when mosquitoes are most numerous.

· The disease causes abortions in pregnant animals and death of young lambs.

Prevention

· The vaccine comes in a freeze-dried form and should be reconstituted with sterile water before use.

· Sheep can be vaccinated at any age but lambs of vaccinated ewes should be inoculated at weaning age.

· A single vaccination gives lifelong protection.

· Never use the vaccine on pregnant animals as this will cause the accumulation of foetal fluids and result in dystocia.

· Dystocia is a condition, which resembles the “grootlamsiekte” syndrome.

Lamb dysentery “bloedpens”

· Lamb dysentery is a bacterial disease caused by Clostridium perfringens type B, which affects lambs in the first week of life only.

· The Orange Free State and the Western Cape are focal points for this disease.

· The bacteria are picked up with the mouth from the soil of sheep kraals.

· The disease causes ulceration of the intestine.

· Bloody diarrhoea can develop which has given rise to the Afrikaans name for the disease.

· Affected lambs stop suckling, stand with arched backs and may have soiled hindquarters because of the diarrhoea.

· Lambs usually die from the infection because of the severe damage to the intestine.

Prevention 

· Ewes should be vaccinated 34 weeks before lambing.

· Antibodies that are secreted in the colostrum protect the lamb.

· Flocks should be vaccinated as the disease is fatal and sick lambs are seldom identified in time to be treated.

· The bacteria, which cause lamb dysentery, are found in the soil and it is difficult to prevent exposure.

· It should be noted that the treatment is not very effective.

Footrot of sheep “vrotpootjie”

· Contagious ovine foxtrot is an infection of the hooves of sheep.

· The disease is caused by the bacterium Bacteriodes nodosus that lives in the hoof material of some sheep.

· Footrot usually develops under wet and muddy conditions when the skin around the feet becomes softened and allows the entry of other bacteria that initiate the infection.

· A painful condition of the hooves develops in al large percentage of sheep in the flock.

· The inflammation usually begins between the 2 claws of the hoof and can result in the separation of the hoof and soft tissue.

· The infection causes pain and lameness that can interfere with feeding, mating and nursing of lambs.

Prevention and Treatment

· Killed vaccines are available for the control of the disease.

· When an outbreak occurs, the vaccine should be given immediately.

· A second vaccination should be given 4-6 weeks later as this will help clear up and prevent the spreading of the infection.

· To prevent outbreaks, the flock should be vaccinated a month before the start of the rainy season.

· Loss of weight and decreased wool growth is a result of the infection.

· Lambing percentages is also lower, as sheep are unable to mate and ewes may refuse to suckle their young.

· Inoculation is imported, as the animals do not build up a natural immunity to the disease.

Quarter evil “sponssiekte”

· This is a bacterial disease caused by the bacterium Clostridium chauvoei, which causes a gangrenous infection of the muscles.

· The bacteria is introduced through  wounds (e.g. shearing)

· The bacteria multiply in the muscles producing a toxin that kills rapidly.

· Animals are usually found dead and the symptoms are seldom seen.

· During an outbreak you will notice that some animals are walking stiffly due to inflammation in the muscles.

Treatment and Prevention

· Sheep should be given 2 vaccinations 3-4 weeks apart before they are to be sheared.

· One vaccination should be given annually.

· Sick animals can be treated with antibiotics.

· The disease is fatal if untreated,

· Unfortunately the disease is seldom diagnosed before a number of animals have died.

Vaccination program

A recommended vaccination program is shown in Table 4.

Table 4 - Recommended inoculation

	Age or time of inoculation
	Vaccines

	 9 weeks prior to the start of the breeding season
	 Blue tongue (ewes, 3 vaccines [A, B en C], 

 3 weeks apart)

	 4 - 6 weeks before the start of the breeding season
	 Rift Valley Fever (live vaccine) 
 Enzootic abortion
 Dikkop (rams)

	 Just after the breeding season
	 Blue tongue (rams, 3 vaccines [A, B en C], 

 3 weeks apart)

	 6 - 8 weeks prior to lambing season
	 Tetanus (1st inoculation)
 Lamb dysentery (1st inoculation)

	 2 - 4 weeks prior to lambing season
	 Tetanus (2nd inoculation)
 Bloedpens (2nd inoculation)

	 Before weaning
 (age 4 - 5 months)
	 Brucella Rev. 1 (rams) 
 Pulpy Kidney (1st injection) (oil-emulsion)
 Quarter Evil (l st inoculation)

	 (± 6 months of age)
	 Quarter Evil (2nd inoculation)
 Pulpy Kidney (2nd inoculation) (alum-emulsion)
 Rift Valley Fever


A recommended early inoculation schedule is illustrated in Tabel 5.

Table 5 - Recommended yearly inoculation schedule

	Time of inoculation
	Vaccines

	August – September
	Blue Tongue

	Late winter – early spring
	Pulpy Kidney

	Autumn
	Pasteurella 
Actinomyces pyogenes

	4 - 6 weeks before the breeding season
	Enzootic abortion

	2 - 4 weeks prior to lambing season
	Blue udder (Pasteurella)


External Parasites

Sheep Scab 

· Psoroptes ovis mites causes sheep scab, a highly contagious skin disease of sheep.

· Uneven wool that looks picked and thin and scabbing surface wounds is a sign of the mite. 

· Only scraping lesions and examining the scrapings microscopically for mites can make positive diagnosis. 

· Animal health regulations require infected sheep to be dipped or treated with ivermectin injection twice within a 10- to 14-day period.

Sheep Ked 

· The sheep ked is a wingless fly that resembles a tick. 

· Keds spend their entire life cycle on sheep, transferring between animals by contact. 

· The female deposits living young individually on wool strands.

· A red case is formed around the ked. After about 21 days the fully developed ked emerges from the case and begins to feed on blood. 

· Sheep keds are detrimental only when the sheep are on poor nutritional plane (poor range).

· Keds feed by piercing the skin and consuming blood. This causes a condition known as "cockle.

· Dips and pour on insecticides are all effective methods for controlling sheep ked. 

· Shearing time is the most convenient and efficient time to treat. 

Sheep Lice 

· The African sheep louse, sheep foot louse and goat-sucking louse are all blood-sucking lice.

· The sheep-biting louse feeds on skin.

· Distribution and abundance of these species is not well known.

· The lice cause sheep to rub and scratch, sometimes to the point of denuding areas of skin.

· Anaemia, which may predispose respiratory or other diseases, is a common result of high populations of lice. 

· Pour on insecticides and dips are adequate for sheep lice control. 

Blow Flies “onsuiwer”

· Some species of blowflies (the black blowfly in particular) lay eggs in dirty wool, usually in the crotch area or on wounds.

· Upon hatching, the fly maggots spread over the animal and feed on the skin surface. 

· Maggot-infested sheep become restless, stamp their feet, try to bite the irritated areas and may leave the flock to hide in secluded places. 

· Care and medication of wounds, early shearing or crouching before the blow fly season should be considered as part of the control program. 

Ticks

Karoo Paralysis Tick “Verlammingsbosluis”

· This tick is common in the Karoo and hilly grassveld country.

· The Paralysis Tick is a smallish tick but the female differs from the male.

· The engorged female has a round shape and has an olive green colour.

· They tend to tend to attach themselves to the legs and the naked parts of the sheep.

· Normally they surface during the winter (April – September) but in some parts of the country they also induce paralysis during the summer months.

Symptoms

· As the name implies the tick causes paralysis.

· The tick secretes a toxin that causes the paralysis but removing the tick can quickly reverse the situation.

· The tick injects its saliva into the animal, which causes the disease, but the tick is not known to transmit any other diseases.

· The ticks are commonly found on hares and they assist in the spreading of the tick.

Prevention and treatment

· Feet dipping are an effective way to kill and keep the ticks away.

· In mild paralysis, removal of the ticks usually reverses the condition. 

Dipping

Dipping fluid 

· Make sure that the dipping-product is right for getting rid of scab, lice or mites. 

· Read the label before mixing the dipping-fluid. 

· Do not add anything to the dipping-fluid, unless it says you can do so on the label. 

· Make sure that the dip tank is clean before you mix the dipping-fluid. 

· Follow the instructions carefully if you top up the dip tank and when you store the dipping-fluid. 

Dipping do’s 

· External parasites can only live on the sheep. So make sure that all sheep are dipped. 

· Animals should take at least minute to swim from one end of the dip tank to the other. 

· The head should be pushed under water at least 3 times. 

· Dip the sheep in one pen and make sure that they have all been wet properly, especially the head, neck folds and the skin at the back of the neck. 

· Dip horned rams separately. 

· Dip young and valuable sheep first. 

· Dip sick sheep, especially those with lumpy wool, last. Make sure that sheep with matted or lumpy wool have been wet properly. 

Dipping don’ts

· Do not put ewes and lambs in the dip tank at the same time. 

· Sheep should not walk a long way before or after dipping. 

· Never dip thirsty sheep. 

· Start dipping early in the morning. Do not dip late in the afternoon. Sheep should get a chance to dry off before the evening. Watch the weather and do not dip if it is going to rain or the weather is cold. 

· Do not put too many sheep in the drying pen. Sheep will take longer to dry off and diseases such as lumpy wool can be spread. 

· Do not keep the sheep in the drying pen for a long time because their droppings can spread disease. 

· Do not dip sheep that have just been shorn. Wait for about 14 days for the shearing cuts to get better. 

· Do not dip sheep with long wool. If long-wool sheep have lice, other plans must be made for this until shearing time. 

Prevention

· Sheep scab and lice can only be spread if there is contact between animals. Be careful of sheep shearers coming from infected farms as they can also carry over lice and mites. 

· The law on sheep scab says that clean sheep on next-door farms should also be treated. 

· If sheep on next-door farms have lice, they should also be dipped. There is no injection against red lice on sheep. Dipping should stop the problem. 

Remember

· All sheep that have been bought can spread disease and should be treated before they come into contact with other sheep on the farm. 

· Sheep can have other problems like foot rot, coccidiosis, sore eyes, pasteurellosis, tetanus, and blue udder and trace element deficiencies. The vet should look at these animals. 

Good working practice 

· Carry out stock tasks before dipping. 

· Only buy enough dip for immediate use and store it in a safe place with a means of containing leakage. 

· Maintain the dip to avoid leaks. Check it each time for cracks. 

· Read the product label, follow the manufacturer's instructions and DO NOT USE AFTER THE EXPIRY DATE. 

· Where possible avoid dipping during hot weather, in still air or freezing conditions - all are bad for the sheep or operators.

·  Do not dip sheep that are ill, heavily pregnant, stressed full of food or very wet. 

· Carefully pour the concentrate to avoid getting any splashes on you or your workers. 

· Make sure the water is well mixed and maintained at the proper strength throughout the dipping operation. 

· Work at a steady pace to avoid excessive splashing. Allow enough breaks - tired operators cause more splashing. 

· Wash your hands and any exposed skin after handling recently dipped sheep. 

Never 

· leave dip concentrate in an unmarked container; 

· use your hands, arms or feet to immerse sheep; 

· allow untrained people to help with the dipping; 

After dipping

· always allow sheep to drain thoroughly in the draining pen (e.g. 5-10 minutes)

· never allow freshly dipped sheep to contaminate watercourses.

Internal Parasites

Types of Internal Parasites

· The stomach worms of sheep are responsible for causing the greatest losses for sheep producers.

· The barberpole worm (Haemonchus contortus) causes the most harm. 

· It has a very short life cycle, is a ravenous bloodsucker and may be inhibited or buried in the stomach glands. 

· Ostertagia and Trichostrongylus cause problems in the stomachs of sheep.

· Several species of Trichostrongylus are found in the small intestines. 

· Sheep hookworms (Bunostomum) are found in the small intestine and are bloodsuckers. 

· Roundworms (Nematodiriasis) are also found in the small intestine. 

· Another internal parasite of sheep found in the small intestine is the nodular worm (Oesophagostomum).

· Whipworms (Trichuriasis) and large mouth bowel worms (Chabertia) are found in the large intestines. 

· The threadworm (Strongyloides) penetrates the skin or is consumed in the milk from an infected ewe. 

· Skin damage between the claws of the feet may predispose sheep to footrot. 

· The tapeworm (Moniezia expansa) affects young sheep by causing digestive upsets. 

· Liver flukes (Fasciola hepatica) are a problem when sheep are grazing in wet areas.

The Life Cycle of Internal Parasites

· A good understanding of the life cycle of internal parasites is a must for effective control.

· Because the life cycle of Haemonchus is the shortest, it provides a good pattern for control measures for all internal parasites. 

· Adult worms stay in the abomasum (true stomach) and lay tremendous numbers of eggs, which are passed in the manure. 

· Warm, wet conditions are necessary for the eggs to hatch into larvae and become active and infective

· The parasite's life cycle begins when sheep graze on a blade of grass containing the infective larvae in dew or raindrops. 

· Short pasture conditions are favourable for more severe internal parasite infestations because more infective larvae are normally found on the lower parts of the plants near the soil surface. 

· This free-living stage of the life cycle of these internal parasites can vary from several weeks during cooler months to only a few days in the warmer months.

· Free-living larvae remain viable during winter months and are capable of infecting the sheep in the spring. 

· The stomach worms, Haemonchus, require 14 days to complete this part of the life cycle. 

· Ostertagia and Trichostrongylus normally take 21 days after the infective larvae are eaten before the adult matures and starts to produce eggs. 

· The larvae mature to adults; egg shedding starts and the life cycle is completed in a favourable environment. 

· When the inhibited Haemonchus larvae are released and become adults, they begin to satisfy their blood-sucking appetite. 

· If the number of larvae is large, they remove more blood than the sheep can replace and severe anaemia develops without notice and cause acute symptoms and death before the animals can be treated. 

Symptoms

· Symptoms will vary according to the types of worms present and ages of the affected sheep.

· Lambs with heavy infection of Haemonchus may be found dead, with pale mucous membranes from acute, massive blood loss. 

· More chronic cases of stomach and intestinal parasites of sheep will show muscular weakness, pale mucous membranes, diarrhoea and swelling. 

· Seldom do Haemonchus cases have diarrhoea; however, constipation may be a symptom. Swelling or oedema occurs in the lower body parts. 

· The swelling is most evident under the jaw, resulting in "bottle jaw." 

· Weaker animals lie around, have a depressed appetite and lose weight quickly.

· More chronically affected sheep may show a break in the wool, followed by fleece loss. 

Diagnosis

· If an adequate parasite control program is not being carried out, and any of the above symptoms are observed, a quick diagnosis must be made. 

· If dead sheep are found, a veterinarian should do a faecal egg count and post-mortem as soon as possible. 

· If the parasites are inhibited, egg counts will be low. 

· Age, nutritional plane, season of the year and response to treatment should also be used in diagnosing parasite problems.

· If coccidiosis is the cause of the problem, a different treatment is required 

· Waiting until sheep look wormy is not a very efficient management or parasite control process. 

Pasture and Weather Factors in Control

· Average dates, in terms of seasonal occurrence of different parasite stages, vary according to weather conditions. 

· Normally, in early summer, infective larvae that have wintered on contaminated pastures start to increase. 

· The warmer, wetter climate increases available grazing and high numbers of infective larvae are taken in. 

· As the temperature increases and moisture decreases in early or mid-summer, the number of infective larvae on the pasture begins to drop. 

· At this stage, the larvae in the stomach start to be inhibited in the glands. If untreated, sheep harbouring adult worms continue to pass hundreds of eggs in the manure. 

· Having survived the time when the environmental and climatic conditions were not favourable for completion of the life cycle, the larvae now mature into adults. 

· These adults, along with adults not inhibited, lay eggs and cause heavy pasture contamination under favourable conditions to produce infective larvae. 

Animal Factors in Control

· Most adult animals, including sheep, are not as susceptible to parasite infection as younger lambs are and are capable of developing immunity to parasites and, after some exposure, will be able to slow parasite development and egg-laying to a degree. 

· However, during times of environmental or nutritional stress, and especially where high numbers of infective larvae are ingested, adults may have severe problems. 

· Mature ewes infected with adult worms also serve as environmental contaminators, providing infective larvae for susceptible lambs. 

· Special factors in the reproductive cycle of sheep must be considered: Two weeks before lambing and up to eight weeks after lambing, pregnant ewes have a factor called pre-lambing rise in faecal egg count. 

· Any immunity or resistance they might have decreases and they are not able to cope with the parasite problem. 

Control Programs

· Because sheep internal parasites cannot be completely eliminated, they must be kept under control. 

· This means keeping the parasite burden in the sheep below a level where economic loss may occur. 

· This includes levels where symptoms may not be evident but production efficiency is lessened. 

· The development and survival of the infective larvae on the pasture and the inhibited larvae in the sheep must be controlled. 

· To effectively control internal parasites of sheep, treatments must be used along with good pasture management. 

· Treatment alone is costly and time-consuming, and the more it is used, the greater the chance for parasites to develop resistance to the dewormer. 

Treatment

· On contaminated pastures during favourable parasite development weather conditions, deworming may be necessary every two weeks to control 

      Haemonchus infections in non-resistant sheep. 

· Parasite resistance can be a problem with internal parasites in sheep. 

· However, internal parasite resistance does not necessarily cause lack of response.

· Resistance has developed against the bendazole with frequent use of dewormers over extended time. 

· Factors such as improper dosing, underdosing, rapid reinfection on contaminated pastures, or inhibited larvae not responding to certain dewormers may be confused with resistance. 

· Following label directions will eliminate most of these factors. 

· With the effectiveness of most dewormers being only about 24 hours, rapid re-infection will occur on contaminated pastures and where treated sheep aren't moved to clean or safe pastures in time. 

· Egg counts used before deworming and one week after deworming are an effective way to determine the resistance and effectiveness of dewormers. 

Treatment and Control

 An effective worm control program should be carefully planned, and integrates:

· strategic drenching - timed, effective drenches (shown by resistance test results) to minimise the effects of worms and paddock contamination with worm larvae; 

· pasture management - paddock grazing rotation to reduce larval contamination of pastures and ensure good nutrition to help sheep to combat worms; 

· monitoring of worm burdens - faecal worm egg counts; and 

· Breeding worm resistant sheep.

Strategic drenching

· Strategic drenching may entails drenching in late spring or in summer, when pasture contamination is minimal, so that sheep do not immediately pick up more worms when they return to grazing, and hence stay worm-free for many months. 

· For this strategy to be effective it is vital that any drenches used are greater than 95 per cent effective and, preferably, are as close to 100 per cent effective as possible. 

· The timing and number of strategic drenches required varies according to the environment and situation.

· The first summer drench may be given during late spring to early summer.

· A second drench can be given in mid-summer if faecal worm egg counts indicate it is needed. In barber's pole worm areas, additional control measures may be required.

· Where summers are hot and dry, only one summer drench is usually necessary. Sheep should be treated as they are moved onto stubble or other worm-free paddocks (e.g. a fodder crop). 

· Pre-lambing drenches are seldom needed if the strategic drenching program has been effective. 

· Monitoring ewes with a faecal worm egg count prior to lambing will indicate whether drenching is likely to be useful. 

· However, when ewes and lambs are under nutritional stress, worm burdens may increase more rapidly than usual. 

· Again, faecal worm egg count monitoring is the only way to be certain that a drench is worthwhile.

Drenches and resistance

· There are several broad-spectrum drench groups that are active against all of the important worm species. 

· These are the benzimidazoles (white drenches), levamisole (clear drenches), combination drenches (a combination of a white and a clear) and the macrocyclic lactones (MLs: ivermectin, abamectin and moxidectin). 

· Unfortunately, there are high levels of resistance to many of these drenches on most farms throughout South Africa. 

· Resistance is present to white and clear drenches on almost all farms, and to combination drenches on a majority of farms. 

· There are also an increasing number of properties with ML resistance in brown stomach worm. 

· Closantel is a narrow-spectrum drench used for barber's pole worm control. It has prolonged action and is effective against incoming larvae for about six weeks.

· Because resistance is widespread it is essential to measure the effectiveness of drenches before embarking on a drenching program. Using an ineffective drench is a waste of time and money and can lead to severe problems with worm control.

· Worm control requires more than just a drenching program. 

Pasture management

· Worm control is enhanced when drenched sheep are put onto clean pasture rather than returning them to pasture contaminated with larvae. 

· Drenching sheep and putting them back onto infected pasture controls worms for only as long as it takes for the sheep to become re-infected and those larvae to develop. This will only take a few weeks

· A clean pasture is one that ewes not harbour a significant number of infective larvae.

· Larvae typically survive on pasture for about two months in winter and six months in summer. 

· Paddocks considered clean (from the least to the most contaminated) are stubbles or crops, pasture that has been destocked (for more than six months in summer or two months in winter), pasture grazed only by cattle, and pasture grazed only by adult dry sheep. 

· Paddocks such as those grazed by pregnant or lactating ewes, those grazed by lambs or weaners and those grazed by goats are often highly contaminated.

· To keep pastures safer and cleaner, deworm at least 24 hours, preferably longer, before placing sheep on clean or safe pastures.

Breeding worm resistant sheep

· One of the best long-term solutions to worm control and drench resistance is to introduce sheep bred for worm resistance. 

· As anthelmintic resistance worsens, worm resistant sheep, combined with other management tools, will be an important part of a total worm control package. 

· Advisers can supply information about ram breeders who can already supply resistant sheep.

Coccidiosis in Sheep

· Coccidiosis is a very common parasitic disease in sheep and is mainly caused by two out of approximately 15 species of coccidia that can affect sheep. 

· Young lambs (one to six months of age) stressed by weaning, handling, shipping, adverse weather conditions and overcrowded pasture conditions are the most severely affected by coccidiosis. 

· Older animals are more resistant 

· The life cycle of coccidia takes about 21 days to complete and is very complex, developing both inside and outside the sheep.

· Coccidia will spread fast because of the short life cycle and very high numbers of eggs produced. 

· Signs of coccidiosis include diarrhoea (sometimes containing blood or mucus), dehydration, off feed, weight loss, anaemia, wool breaking and death. 

· The symptoms may be confused with other internal parasite conditions. 

· The eggs or oocyst may be found on faecal examination. 

· If untreated, death losses can be high. 

· Lasalocid, at one mg/kg daily, and Monensin, at 15 parts per million (PPM) in starter grain, are coccidiostats approved for prevention of coccidiosis. 

Immunity

· Sheep develop immunity to internal parasites after they have infected them. 

· Generally weaners have developed a good immunity after about 12 months.

· Immunity to internal parasites in ewes is reduced for about two months after lambing, resulting in an increased egg output and more severe effects from the worms on the ewes. 
Nutritional and metabolic diseases

Pregnancy Toxaemia

· Also known as pregnancy disease, ketosis or twin lamb disease.

· Pregnancy toxemia is a metabolic disease of goats and sheep in late

      pregnancy. 

Factors important in the development of the disease are:
· Presence of two or more foetuses; 

· Under nourishment during late pregnancy when the fetuses have the most rapid growth. 

· Addition of stresses such as severe weather, sudden changes in feed, other disease or transportation upon the previous factors. 

· The disease usually appears in the last 30 days of pregnancy and is more common after the first pregnancy. 

· The ewes show signs of ketonemia, ketonuria, acidosis and central nervous system involvement. 

· The mortality rate is high in affected animals.

· Most information available is the result of studies in sheep.

Cause

· As pregnancy progresses, an increasing demand is on the available blood glucose supply of the ewe because of foetal development. 

· The principal source of energy to the fetus is glucose and utilisation by the fetus occurs at the detriment of the mother.

· The severity of hypoglycaemia will be directly affected by under nourishment of the mother or by increased requirements of the foetus.

· During the later stages of pregnancy toxemia, water consumption decreases, urine output is decreased and kidney function is impaired. 

· The blood sugar level may increase severely (hyperglycaemia) during the late stages of the disease as a result of the response of the adrenal glands to stress.

· Under-nourishment of the ewe may not meet the demands for glucose production.

· A gradual onset of under nourishment, as would be seen if the feed intake was not increased during pregnancy, may be tolerated by the ewe and toxaemia may not develop. 

· If the ewe is starved for several days, pregnancy toxaemia may develop readily. 

· Sudden changes in weather, infections or transport may result in periods of lack of 

· appetite and may trigger pregnancy toxaemia.

Clinical Signs 

· Initially, the animal tends to separate from others. 

· There is mild depression. 

· Evidence of blindness develops, the animal runs into objects, shows little or no reaction when approached, and wanders aimlessly. 

· Dullness and depression become progressively severe. 

· There is reluctance to move. The ewe become comatose and eventually dies.

· Occasionally, animals may show a short period or intermittent periods of hypersensitivity.

· There may be quivering, twitching of the ears, muzzle or eyelids or spasms of certain muscles. 

· Chewing, teeth grinding or vigorous licking movements may be seen.

Treatment

· Oral administration of glycerol or propylene glycol or intravenous administration of glucose may be effective in the early stages of the disease. 

· During the late stages of the disease, glucose administration may be ineffective or detrimental because the blood glucose levels may be very high.

· During the later stages of the disease, acidosis and dehydration may be important factors. Intravenous administration of large volumes of electrolyte solutions with sodium bicarbonate may be important.

· Caesarean section or other methods of terminating pregnancy may be effective in some cases.

Prevention 

· An adequate nutritional level throughout the pregnancy will prevent pregnancy toxaemia. 

· Protein and energy levels during the last 30-40 days of pregnancy should meet the ewe’s maintenance requirements as well as the growth requirements of the fetuses. 

· Allowing the animal to become excessively fat should be avoided.

· Management during late pregnancy should be directed at avoiding sudden feed changes, diminish stresses of severe weather, delay or avoid transportation and prevent concurrent disease problems.

Milk Fever “Hypocalcemia”

· Milk fever is a metabolic disease in ewes following lambing characterised by poor milk production, poor appetite, lethargy and low blood calcium levels.

· A hyperirritability characterised by tetany may occasionally occur.

Cause

· Much research has been done on hypocalcemia in dairy cows but knowledge is still incomplete.

· Following lambing, most ewes may have a lowered calcium level in the blood (hypocalcemia).  This is partially due to the drain on available calcium by the production of colostrum. (Colostrum contains twice as much calcium as milk).

· Calcium is supplied from two sources: dietary; mobilisation of calcium from the bone. 

· Normally, calcium requirements following lambing are provided primarily from the diet since mobilisation of calcium from the bone ewes not provide significant amounts until about 10 days after parturition. 

· A loss of gastrointestinal function for any reason, before or at parturition, may cause a severe drop in the blood calcium level. 

· Signs of hypocalcemia may develop. Since older animals have more digestive upsets at parturition, they have more problems with hypocalcemia.

Clinical Signs 

· Usually high producing older ewes are affected shortly after lambing. The ewes show lethargy, poor appetite and poor milk production. 

· Occasionally, hypocalcemia tetany may be observed. 

· The ewe is hyperirritable and may show muscle twitching of the lips, eyelids and ears.  

· Trembling or twitching of other muscles of the body may also occur. 

· Convulsions may develop.

Treatment

· Administration of calcium preparations, intravenously or subcutaneously, will provide dramatic relief of clinical signs.

· Lethargic ewes may begin eating and become more active and alert within a period of 12 hours. 

· Tetany usually subsides in 30-60 minutes after treatment.

Prevention 

· The problem often involves many ewes in the milking herd. 

· Usually, there is excessive calcium in the gestation diet from a mineral source and/or high quality legume hay. 

· Correction of the calcium imbalance is necessary. 

· A low calcium level during late pregnancy will help to control the problem.

Urinary Calculi

· Also known as urinary calculi, urolithiasis, kidney/bladder stones or waterbelly. 

· Calculosis is a metabolic disease of male ruminants characterised by formation of concretions within the urinary tract with obstruction to the outflow of urine. 

· This often results in rupture of the bladder or the urethra.

Cause 

· The disease occurs in rams on a high concentrate diet with a mineral imbalance resulting in excessive phosphorus intake. 

· A high phosphorus level develops in the blood and in the urine and  

Magnesium and ammonium phosphate precipitate to form a concretion or calculus. The size may vary from sand-like particles too as much as 5-10 mm

· In the female ruminants, the calculi are passed easily through the short expandable urethra.

· Calculi have a tendency to lodge at the lower curve of the penis or at the urethral process.

· Once calculi have lodged, the wall of the urethra is damaged. 

· Urine flow is obstructed and pressure may build up in the bladder until the bladder ruptures.

· If severe damage occurs to the wall of the urethra, it may rupture and urine may flow into surrounding tissues.

· Urinary calculi problems are seen most frequently during the winter or periods of very warm weather when water consumption may be reduced.

Clinical Signs 

· Signs do not develop until there is partial or complete obstruction of the urethra.  

· Uneasiness, frequent attempts to urinate and straining is seen early. 

· Crystal deposits may collect on the preputial hairs. 

· The animals may refuse food, isolate from the group and kick at the abdomen. 

· If the bladder ruptures, the abdomen may enlarge. 

· If the urethra ruptures, the lower abdominal wall may become thickened from urine infiltration. 

· If the bladder or urethra rupture, the animals may show temporary improvement.  However, as time progresses, the animal becomes depressed and death eventually results.

Treatment

· Once clinical signs develop, damage to the urethra may be severe and while the animal's life may be saved, its reproductive capabilities may be lost. 

· Since the calculi may frequently lodge in the urethral process, this may be easily removed and may eliminate the obstruction.  

· Removal of the urethral process has no effect on the reproductive abilities of the ram.

· Treatment with a solution of ammonium chloride is sometimes effective in passing the stones.

Prevention

· The calcium-phosphorus ratio should be at least 3:1. 

· Often in breeding males, it is advisable to decrease the grain and increase the roughage. 

· Adequate clean water should be available. 

· If calculosis is a herd problem, feed ammonium chloride 0.5-10gr gradually increase the salt in the diet to 5-10%. 

3. WOOL PRODUCTION

Marketing Strategies

· Following the cessation of the Reserve Price scheme there has been an increase in the ways woolgrowers can sell their wool. 

· Each method has its inherent advantages, disadvantages and risk levels.

Wool Selling Options

· Under the Reserve Price Scheme wool selling was usually a one day affair where risk of a falling market was overcome through a minimum price. 

· Producers and their advisers are now faced with marketing wool on a fluctuating market. 

· Those who cannot afford the risk of a volatile market may lock into a price prior to shearing whereas those who have a bit more breathing space may be able to afford to 'play the market'. 

· Irrespective of the situation, it is essential to have an understanding of each option to enable a marketing strategy to be formulated. 

· This section simply outlines the different selling options currently available to woolgrowers. 

Sell At Auction - All In One Day

· This was the most popular option adopted with the Reserve Price Scheme and for many producers has been maintained. 

· With this method the wool meets the price of the market of the day. 

· This option will not protect the producer from dramatic falls in the market place. 

· For this reason, it could be considered to be the option with the highest risk.

Sell At Auction - With Reserves

· Unlike the above option, the producer establishes a minimum price he/she is willing to sell the wool for. 

· This then takes out the risk of selling wool on the day it had a dramatic fall and hence provides a little more security than selling all the wool in one day.

· It is important to note that any reserve, which has been, set needs to be realistic to both the current market and what is being sold. 

· An unrealistic reserve will result in wool not selling and possibly being offered at a later date for a lower price. 

· The process to ensure a realistic reserve is set is covered later in these notes.

Split the Clip

· One method of minimising the risk of selling all your wool at the 'bottom' of the market is to sell your clip over two or more sales. 

· This does not mean the creation of new lines (and hence testing costs) but rather the division of lines between sales. 

· This method can help improve the average price in a moving market.

· All of the above options have dealt with the 'open cry' auction system. 

· Whilst many of these options are not new, there is a need to ensure a suitable marketing strategy is in place.

· Using selling reserves or splitting the clip still puts the seller in a price taking situation. 

· However, as you move away from the auction system, you move the balance from being a strict price taker to more of a price maker, but the price taking component is never removed.

Selling Wool via Tender

· A number of brokers now have a tender option. 

· Under a tender option, a producer sets a reserve on his or her wool. 

· The wool and its measurements are then available to buyers who can view it and tender a price for the wool. 

· If the prices fall to meet the producers reserve, the wool is offered again next week. 

· In the event that the reserve is achieved, the wool is then sold to the highest tender.  

· Previously, the buyer did not have the opportunity to view or bid for such wool until it came to auction. 

· Under this system, buyers can now have the opportunity to bid while the producer waits for a sale. 

· This option is also useful for a producer who has split his or her clip and/or not sold part of it due to certain lines not meeting the reserve and is waiting for a future sale. 

· With some brokers, wool can be moved between auction and tender quite freely with the producers paying only the cost appropriate to the method of sale, i.e. commission or flat rate.

Selling Options - Outside auctions 

Selling In the Shed

· Selling wool in the shed is anything but new. 

· When selling in a shed a producer is offered a price for his clip. 

· This price is usually based upon test results, or may be done through knowledge of seasonal conditions, the management of the sheep and a history of the clip. 

· In excess of 60% of wool sold in the shed enters the auction system. 

· If a producer is selling in the shed, It is important that the price offered is comparable to market price (Once costs have been taken into account). 

· One method some producers use is a combination of shed and tender selling. 

· They will ask different buyers to offer them a price in the shed and have it to them by a certain time on a specified day. 

· They would then look through the tenders and if acceptable, take the highest tenders. 

· This method enables some competition on the wool, which historically has been lacking.

Forward Selling / Forward Contract

· This is one of the newer options of marketing a clip. 

· The producer can sell either all or part of the clip prior to shearing. 

· The proportion committed is dependent on the company the producer is dealing with. 

· For example, some companies prefer to take the whole clip whilst others prefer to take fleece lines but will take the whole clip if the producer wishes to deal that way. 

· Under this option, a producer can sell the clip (or part of it) up to 18 months in advance (Whilst it may look attractive to sell 18 months in advance there are difficulties in price setting this far out). 

· The opportunity to sell 3-6 months in advance becomes more attractive as a means of minimising market fluctuation. 

· Producers who wish to forward sell their clips should have done a clip analysis for different years so they know the specification of their clip. 

· It is suggested that a producer have analysed a good year, a bad year and an average year. 

· Providing that the property has not made dramatic changes to breeding or stocking rates, or nutrition, then the producer has a guide of the highs, the lows and the in between levels of productivity from the farm. 

· A clip analysis will tell the producer how much wool he /she can expect to produce the percentage breakdown of the clip, financial details about the clip as well as clip preparation details. 

· A producer who wishes to sell his or her clip prior to shearing must send details of past clips. 

· This enables the buyer to then build up a picture of the clip and how he/she expects the clip to test when it is shorn. 

· The buyer will then come back to the producer with a price. 

· This price may be for the whole clip or it could be broken down for fleeces, pieces and oddments. 

· In dealing with forward selling, the buyer may quote the price in a number of ways. 

· They include: 

· Clean price, grower pays all charges 

· Greasy price, grower pays all charges 

· Clean Price, charges have been included in price 

· Greasy price, charges have been included in price 

· Price for whole clip 

· A number of prices for the different components of the clip. 

· The price may have some condition regarding adjustments that are dependent on the micron, vegetable matter, staple strength, and staple length 

· If the producer is entering into a forward selling agreement it is essential that the details of the clip be known in order to evaluate selling options.

Price on Result / On Consignment

· These methods are slightly different but operate on the same principle; that is, the wool is tested on arrival at the store/mill and a price offered on the basis of the test result. 

· The producer or buyer provides these test results. 

· In the case of price on result offered through a Broker, if the producer is not happy with the price they can then take up any of the other selling options available with that company. 

· In the case of a consignment offered through a mill, if the producer is not happy with the price, he/she can store the wool at the mill at no cost and await further offers.

· Sell Wool by Any Method and Use the Futures or Options to Manage Price Risk

· By using futures, options or other new "over the counter" products in conjunction with selling your wool, allows producers to "lock in" a price or set a minimum price. 

· The risk of wool market movements can be lowered. 

· The income from a clip is a combination of the physical sale price for the wool plus the trading result of the "paper product". 

· Producers should only use these products once they understand how they work.

Value Added Options

· Value added options refer to processing wool and selling a processed wool product, mainly wool top but could be yarn. 

· The further wool is along the processing pipeline, and the closer it is to its final form, the greater the risks associated marketing. 

· If you become involved with processing wool you are taking on risks of a different nature e.g. processing performance, contamination. 

· The skills required are totally different from the skills of wool production. 

· The processing option is developing as grower groups and companies slowly develop the experience, contacts and reputation in overseas markets.

· Producers need to clearly understand when payments are to be made for the wool delivered; e.g. 14 days post delivery to ship or 3 months after manufacture of top.

Clip Analysis - Its Use in Selling Wool

· In order to evaluate which wool marketing option will best suit your operation, it is important to have a thorough understanding of the product being sold. 

· This can be achieved through a clip analysis. 

· This section outlines how such information may be used.

Using the Information for Marketing

· When doing a clip analysis, a producer will arrive at a number of performance indicators about his/her clip. 

· These indicators can then be used when marketing future clips. 

· Let's now look at these indicators and how they can be used. 

Wool Cut Per Head

· This is obtained by dividing the total amount of wool by the total number of sheep (remember, Adults Only) shorn. 

· Genetic selection and nutrition will influence wool cut per head. 

· The latter has the most significant short term influence. 

Percentage Breakdown by Weight

· This measure starts to build up a better picture about a wool clip ( Tabel 6).

Table 6 - Average breakdown of a clip

	Composition of clip
	Ave (%)
	Range (%)

	Fleece Wool 
	72.6
	66.6 - 83.2

	Pieces
	14.3
	7.8 - 24.0

	Bellies 
	5.5
	3.4 -11.9

	Locks 
	5.4
	0 - 9.7

	Stain 
	2.2
	0 - 5.2


· By applying the breakdown of your clip by weight to your expected weight of production you can estimate likely production by lines and begin to plan various selling options. 

· If you had 21 micron sheep and were cutting 5.0 kg of wool per head then you would know you have approximately 3.4 kg of fleece wool, 0.93 kg of pieces etc. per head to market. 

· This may help to determine which other option you may engage in to market wool. 

Percentage Breakdown by Proceeds

· The percentage breakdown by proceeds simply clarifies the different components of the wool cheque, see Table7. 

· Once again, this information will help to build up a better picture about the clip and how it is marketed. 

· It also highlights which portions of the clip returns the most cash - those that require the most attention in preparation. 

Table 7 - Percentage breakdown- by proceeds 

	Composition
	Range (%)
	Ave (%)

	Fleece Wool 
	72.4 - 85.7
	78.9

	Pieces
	6.8 - 21.4
	13.6

	Bellies 
	2.0 - 6.8
	3.7

	Locks 
	1.0 - 6.1
	3.0

	Stain 
	0 - 2.7
	1.1


· This information identifies that fleece wool return a higher proportion of returns than they do by weight. 

· This information may be used to determine which lines are worthy of the time to set reserves and which are not. 

· There is common belief in the industry that if the skirting ratio is low, i.e.: they have skirted too heavy, then getting a good price for their pieces will compensate them. 

· Therefore he did not receive a greater price. 

Average Price and Average Fleece Price

· Average price is calculated by dividing the total proceeds by the number of kilograms produced. 

· This then represents price over the whole clip. 

· A useful figure to know when forward selling or private selling in the shed. 

· The average fleece price is calculated by dividing the total proceeds of fleece wool by the total kilograms of fleece wool sold. 

· This represents the average price over all fleece wool.

Average Price as Percentage of Average Fleece Price

· Many producers are aware of what they might expect to receive for their fleece wool but unsure about other prices. 

· This indicator helps to convert a price for a whole clip back to a fleece wool price to determine the suitability of the price. 

· All products need a description system so that people can talk about or order the products they want. 

· Market reporting system needs description system to function. 

· The wool industry is changing to the AWEX ID system. 

· This system combines the measured characteristics with a description system for non-measured traits. 

· It is vital that producers understand the AWEX code for there major lines e.g. fleeces and pieces.

· If you don't know them you can not access the market information available to you. Ask your broker for the AWEX codes on your wool. 

Cost of Production - How Does It Help In Marketing Your Wool? 

· Regardless of which option you use of sell your wool, you still have to decide if the price offered is satisfactory for your business.

· Working out your cost of production per kg will give you a benchmark to assess whether your business can accept the offered price. 

· It helps you make your marketing decisions. 

Setting A Reserve

· Since the folding of the Reserve Price Scheme in 1991, there has been a need for wool producers to set reserves on their wool to minimise the risk of fluctuating prices. 

· The most common method of setting a reserve was either a figure obtained with no factual basis or based on what a technical expert thought the wool should (or would) receive. 

· In establishing a reserve for wool, it is important that the reserve is realistic and takes into account the product being produced.

Methods to establish a Reserve

There are four methods of establishing a reserve. They are: 

Pulling a Figure from the Air

· This method of setting a reserve is by far the easiest. It is also the most inaccurate as it does not take into account the product being produced or the market at the time.

Cost of Production

· The cost of production takes into account the actual cost associated with producing the wool and hence the price which is needed to cover the cost of production. 

· The disadvantage of this method is that it does not take into account the product being produced or market trends. 

· For example: Tender wool is normally discounted in the market place but based on cost of production, would receive the same reserve as sound wool. 

· However a situation where knowing your cost of production may be if your current production is 500c / kg and you had reserved at 515 and 505 is bid. 

· The bid may be 505 and you determine the market to be falling, so the 505 may be acceptable.

Obtaining a Figure from an Adviser

· This method is possibly one of the methods most commonly used by producers. 

· The wool representative is by far the most common source of this information. He/she is locally based and is constantly dealing with the wool market and trends within the market place. 

Current Market Reserve

· The producers can calculate their own current market reserve. 

· The producer need to have access to the AWEX ID codes.

· The broker or Cape Wools can supply the necessary information.

· The AWEX reports provide more up to date information and is broken down into region therefore making the data more accurate.  

· If your clip is less than 18.5 micron, you could also look at the AWEX Weekly Superfine Report. 

· It is more difficult to access prices for superfine wool because of the very small quantity sold. This will always be a problem.

Holding on to Wool 

· The interest lost by not having the wool cheque in a bank or another financial institution is a hidden cost associated with holding onto wool. 

· This cost needs to be considered when looking at this option as it influences the final price needed to make the practice profitable

 Compare Cost of Interest against a Rise in Wool Price 

· The cost of interest can influence the profitability of holding onto wool. 

· Splitting the clip and holding onto some of the wool to sell at a later date is one option that is aimed at reducing the risk of selling on a low market. 

· As with any management option, do your figures first and find out what price you will need to make this practice profitable. 

Key Components of a Wool Marketing Strategy

Be Aware of your Cash Flow

· Although the final price you receive for you wool is obviously important in itself, the timing of the payment is also vital. 

· Both the absolute price and the timing will affect the cash flow. 

· Before you can devise your optimum marketing strategy you need to know what your likely cash flow is. 

· The key factors you need to know about your cash flow is when and how large is your peak debt. 

· It should then be possible to develop a strategy that will have the most effect on reducing that peak debt and hence interest costs.

Know your wool

· The Clip analysis forms a good basis for knowing your product. 

· Having, at your fingertips information such as the quantity and quality of your product gives greater decision making power when deciding which strategy to take. 

· Key features to keep in mind are total greasy weight, average diameter, yield, wool style, average price and average fleece price ratio. 

· Regular clip analysis keeps you informed about how your clip is performing and how it changed from season to season. 

Know the Prevailing Market for your Wool

· There are a variety of means for obtaining wool market reports. 

· They can be obtained from weekly rural press, daily financial papers, Cape Wools or CMW (your broker). 

· Most market reports are written in a general manner, the key is to see how the market report relates to your wool. 

· The same sources of information can be used to make an assessment 3 to 6 months down the track. 

· This is important for making judgements about splitting the clip over a number of sales or selling forward.

Determining a "Reasonable" Value for Your Wool

· The key word here is reasonable.

· Reasonable means a realistic price in the prevailing market. 

· It means being confident based on the information currently at hand. 

· The information needed to determine wool value is a clear knowledge of the type of wool being produce, the prevailing market for that wool and the costs of production.

Be Aware of the Selling Options for your Wool

· There are currently more ways to market your wool than before.  

· There are likely to be more developed as time goes by. 

· Knowing all the options and the uses to which they can be put, any one or combination of methods can be used to best advantage for the producer own marketing strategy. 

· Bear in mind that the key elements to look at when assessing options, are the timing of the sale and the timing of payments.

Developing the Market Strategy 

· The market strategy needs to be in two parts, firstly the main strategy and secondly the contingency plan. 

· For example. The prime strategy is to sell all wool at one market at a carefully calculated reserve. 

· There need to be a back up option if the wool does not make reserve, for example sell at the next sale, or use electronic marketing. 

· In this case a reassessment of the reserve price is an important part of the contingency plan.

Daily or Weekly Market Report 

· Market information is obtainable from your broker.

Broker Newsletters 

· Most Brokers produce a newsletter, which cover industry trends and information or background details to determine market information.

Wool Representative

· CMW advisors can provide information about clip preparation and market movements. 
· A good source of information, but you might need to be pro-active. 

· Let them know what information you want ahead of time. 

· You might be surprised with what they can come up with. 

· Being locally based helps make the information relevant. 

· Remember, the more specific your request the more detailed will be the answer. 

· Wool brokers have a good database of prices, which can be accessed.

Newspapers

· The wool reports in the newspapers and agricultural magazines are copies of the information obtained via CMW but a week later. 

· Keeps the producer up to date with market trends but not satisfactory for use in final decisions because the data is old.

Wool Futures

· Contact CMW or Cape Wools for more information.

Wool Contamination - pigmented fibres

· Quality assurance policies for production and preparation of premium quality wool generally recognise the potential for transfer contamination of pigmented fibres from coloured or partly coloured animals to the wool of white sheep.

· These precautions accept dark fibre as a serious fault that cannot be measured in greasy wool presale.

· Reliance is placed on farm management and clip preparation practices to minimise dark fibre risk.

· Contaminant fibres at concentrations of a few parts per million can be a problem but an often quoted upper tolerance for critical end-uses is 100 dark fibres per clean kg. 

· When pigmented fibres are identified in greasy wool the discounts applied may range between 16% and 50%. 

· However, identification in greasy wool presale is unlikely for dispersed or isolated contaminants of low concentration and the largest costs to the wool industry occur after value adding by processors when the fault is first recognised.

· Dark fibres limit flexibility of end-use and when identified in late stage processing may require fabric or garment mending resulting in financial loss for processors who in turn must allow for such ‘surprises’ in the prices paid for greasy wool. 

· This note cites and summarises evidence about transfer contamination involving melanin pigmented fibres and is relevant to all existing broker and producer group wool quality assurance schemes. 

Black sheep 

· Black lambs may be reproduced from white sheep due to the inheritance of a recessive gene and these lambs are usually culled in early life. 

· On some properties producing wool for handcraft outlets coloured sheep are purposely bred usually from other coloured sheep. 

Black sheep in the white flocks can cause serious dark fibre contamination.

Suffolk or black-faced Downs breeds

· Suffolk sheep and their crossbred lambs are recognised as having the problem of isolated pigmented fibres in the apparently white fleece wool. 

· Similar problems can exist among young Merinos with areas of pigmented hairs evident on the white coat. . 

· No pronounced contamination in tops produced from two white faced sheep flocks using black-faced rams where found. 

· From field inspections of sheep there were few pigmented fibres detected on Merino ewes after paddock mating to Suffolk rams. 

Dorper crossbreds

· Dorper sheep have pigmented heads and necks as purebred animals and the crossbred.

· The Dorper has a short shedding fleece containing kempy fibre.   

· Ewes shorn before mating to Dorper rams had a background level of 13 pigmented fibres per kg and those shorn after mating also had low concentrations (8 per kg) implying no detectable effects of mating.

· When these ewes were shorn again 12 months later the concentrations of pigmented fibres were 274 per kg and 184 per kg alternately or increases of 21 to 23 fold largely attributed to transfer from the crossbred lambs.

Summary 

· There is evidence of transfer of pigmented fibres from coloured or partly coloured animals to white sheep. 

· The magnitude of transfer varies between breeds and circumstances. 

· Dark fibre assessment methods vary between reports and all methods rely on human (subjective) detection and assessment of darkness usually with low power magnification. 

· When contaminant fibres are of a similar fibre structure and dimensions (i.e. length and fibre diameter) as the bulk of the wool in a worsted batch. Then it is less likely that these fibres will be removed during combing and carding and will more likely remain as faults in top, yarn and fabric. 

· The direct effects of mating black faced (e.g. Suffolk) or pigmented head rams (Damara and Dorper) to Merino ewes appears to be minimal based on the evidence available. 

· Crossbred lambs from coloured meat sires may have greater coloration (relative to purebred) and fibre types more similar to the dams and these circumstances appear to present the greatest threat for producing ‘hidden’ contaminants within the exposed Merino wool. 

· However, the period between weaning and shearing may involve some reduction (loss from the fleece) have transferred fibres. 

· The wool of the crossbred lambs is more likely to have identifiable pigmentation, presenting the opportunity for transfer at other sheep contacts or during shearing or crutching, and the apparently white fleeces or fleece portions will likely have the problem of inherent isolated pigmented fibres. 

· Many other circumstances could increase the opportunities for transfer (e.g. fibre shedding or tender wool, burrs in the fleece, residues left on fences and yards, joint shearing or crutching or general poor shed and farm cleanliness). 

· Other fibre producing animals (e.g. goats, cattle, and dogs) could also contribute unwanted fibres. 

· Processing stages (e.g. carding, combing) separate the bulk of the contaminating fibres from the premium product (top) to secondary or waste lines (burr lops, fly and noil) in a worsted system. 

· This appears to be a function of the nature of the contaminating fibre types (i.e. short, kemp or hair) relative to the bulk of Merino fleece being long wool fibres. 

· The woollen system may be more sensitive to contaminant fibres due to general use of shorter wool and less effective processing stages for removing short, kemp and hair fibres. 

· Quality Assurance systems for premium quality wool generally require that coloured or partly coloured sheep are not run on the same property or are kept as an entirely separate component so as to avoid potential contamination of white flocks. 

· Where coloured and spotted lambs are reproduced from white sheep then these animals need to be separated from the white flock as soon as practical. 

· These precautions appear justified from the perspective of wool quality but it remains to be established whether such commitments will be adequately rewarded in the wool market relative to crossbreeding opportunities with coloured meat breeds.
Tender Wool

· Wool is called 'tender' when it is discounted for low staple strength. 

· PRIVATE
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· The point at which discounts start depends on the market and the fibre diameter, but staples with strength of less than 30 Newtons per kilotex (N/ktex) can be discounted.

· Tender wool is a major problem to processors (particularly scourers and combers) because it increases entanglement during scouring and carding, and increases fibre breakage. 

· This results in lower hauteur (average fibre length in the top), greater variation in fibre length, and a higher percentage of noil (the short fibres removed during combing). 

· These add to the costs and yield a less valuable top causing tender wool to be heavily discounted in the market place.

· A significant amount of South African clip is tender or part tender, with a comparatively high proportion coming from hogget and ewe wool.

Fibre strength

· The variation in diameter along a staple, and the position of the thinnest region, have the major impact on whether or not wool is tender. 

· If there are large fluctuations in diameter throughout the year and the thinnest portion is in the middle of the staple, the staple is more easily broken. 

· However, if fibre diameter is relatively constant and the thinnest point is close to an end, the wool is likely to be sound.

Causes of tender wool

· The main cause of tender wool is large fluctuation in wool growth caused by differing feed availability and quality throughout the year. 

· Wool growth is closely related to fibre diameter so variations in growth will be translated into variations in diameter along fibres.

· Rate of wool growth is not constant throughout the year, but varies according to the amount and quality of feed available - least in autumn and most in spring. 

· Feed quality is poorest during autumn to spring.

· With the beginning of the summer season, emerging green feed will stimulate wool growth and fibre diameter will begin to increase. 

· During this short period, it is not uncommon for sheep body weight to fall while wool fibre diameter increases.

· The weakest point will always correspond to the minimum diameter and this is often after heavy summer rainfall that results in substantial green feed. 

· There is no evidence that the stress of a rainfall event itself causes a weak point in the wool.

· A high fever or illness is also known to cause tender wool.

· Another, less common cause of tender or 'rotten' wool is fibre shedding caused by adrenal hormone secretions in response to stresses such as flystrike, acidosis, lack of water or disease. 

· This results in a well-defined 'break' in the staple where fibres cease to grow. The strength of these staples is usually below 10 N/ktex.

· The genetic variation in diameter between fibres also affects the staple strength. 

· Mostly, this is associated with variability in individual fibre lengths, and crimp. 

· Fibres that vary in length will break at different times during the process of measuring staple strength, resulting in lower staple strength.

Most susceptible sheep

Ewes

· Pregnancy and lactation place great additional burdens on the nutrition of ewes.

· If lactation occurs in poor season, tender wool will almost certainly result as both the stress of lactation and poor feed quality and limited quantity occur at the same time. 

· Large, usually uneconomic, amounts of supplementary feed may reduce the risk.

· Tender wool can be avoided if lambing is delayed to late spring or summer because:

· the minimum diameter along fibres will not be as low as if ewes were nutritionally stressed in autumn; 

· There is less of a 'blow-out' in fibre diameter due to the spring flush of pasture. Consequently, there will be less variation in diameter along fibres, leading to increased staple strength. 

Young Sheep

· Young sheep tend to produce a higher proportion of tender fleeces than adult sheep. 

· This is because they are still growing and body growth is competing strongly with wool growth for the available protein in the diet. 

· Fibres tend to have a lower minimum diameter in autumn leading to lower strength. 

· However, during the spring pasture flush in the following year, the young sheep body weight and fibre diameter increase dramatically. This 'blow-out' increases the variation in diameter along fibres and produces tender wool.

·  There is a two way approach to reducing tender wool in young sheep increase the minimum diameter along fibres in summer and autumn; Limit increases in fibre diameter during the beginning of a green pasture phase. 

· The thinning of the wool fibre in autumn/winter can be reduced by decreasing stocking rate, or by supplementary feeding. 

· If shearing in spring, the minimum diameter of wool can be increased by growing sheep (medium wool types) between 30 and 35 kg body weight going into summer.

· The fibre diameter of wool from heavier animals will still fall towards the break of season but the minimum diameter along fibres will be higher than that from lighter animals. 

· Management to increase the sheep weights prior to winter (careful selection of weaning paddocks and treatment of trace element deficiencies) may increase minimum fibre diameter and staple strength in spring.

· Young sheep (and wethers) can be grazed hard in early summer by increasing stocking rate. This will reduce the 'blow-out' in fibre diameter normally associated with the onset of green feed. 

· Lighter weight sheep, at the beginning of the growing season (particularly young sheep), are more likely to experience fibre diameter 'blow-out' as green feed becomes available. 

· A further bonus of increased stocking rate is the reduction in mean fibre diameter and the production of more wool per hectare (despite lower fleece weights).

Strategies to avoid tender wool

Genetics

· Staple strength is a moderately heritable trait, and can be improved genetically by selecting animals with high staple strength. 

· Staple strength is expensive to measure but fortunately has a close genetic association with the coefficient of variation in fibre diameter (CVD). 

· Genetic gains of up to 4 N/ktex can be made over 10 years with no change in any other trait. 

· These gains depend on the amount of selection pressure applied to staple strength and also on the other traits in the breeding program. 

· Gains are cumulative and permanent.

· Staple strength is heritable (h2 = 0.4 in hoggets and 0.3 in mature ewes) and responds to selection. 

· This implies that rams with lower CVD than their contemporaries will breed progeny that produce sounder wool, and it does not matter whether it was measured on spring or autumn-shorn wool. 

· Simulation studies show that the CVD can be from 50 to 80 per cent as effective in breeding programs as selecting on more expensive staple strength measurements.

· This means that breeders who wish to increase staple strength can now do if effectively by using CVD. 

· A fair amount of the wool produced in South Africa is tender or part tender (staple strength less than 25 N/ktex). 

· Tenderness is most important in wool of lower fibre diameter, where price penalties associated with low staple strength are greater.

· No unfavourable genetic relationships exist between CVD and the other economically important wool traits.

· Yarn evenness and yarn strength can be improved by decreasing fibre diameter or by decreasing the fibre diameter variability. 

· A decrease of 5 per cent in CVD has the same effect in processing as a 1-micron decrease in mean fibre diameter. 

· While micron and CVD influence spinning performance, there is no evidence that their combination in the index is of any value to the spinner. 

· Changing fibre diameter is a much more effective way to improve processing performance than changing the CVD.

· However, adding an improvement of 2 N/ktex into the breeding objective by using CVD results in a negligible loss of 2g in clean fleece weight when no change in fibre diameter is desired. This could be relevant for finer wool.

Pasture quality

· Better pastures can help reduce nutritional stress in summer and autumn. 

· Maintaining a high percentage of subterranean clover, which offers nutritious burr, can offset the poor feed quality of dry grass. 

· Where they can be grown successfully, blue lupins and lucerne are useful in improving summer and autumn nutrition. 

· Crop stubbles or forage crops are also useful in maintaining body weight and fibre diameter during early summer.

Time of shearing

· Spring shearing can reduce the problems caused by tender wool because the thinnest part of the fibre will be at the ends rather than the centre. 

· This reduces the proportion of midbreaks thereby improving the wool's processing performance. 

· However, spring shearing may result in more vegetable matter, body strike and pesticide residues than autumn shearing.

· If sheep are shorn in spring, an active policy of reducing vegetable matter in the wool will usually be necessary. 

· Autumn-shorn sheep, on the other hand, have fewer problems with vegetable matter contamination of the fleece but have the thinnest part of the fibre in the centre, which may increase tenderness.

Management options

· Lamb onto green feed to avoid the nutritional strain on ewe wool growth caused by lactation. 

· Take care of young sheep to ensure that they meet a target body weight of 30 to 35 kg going into summer. 

· Use stubbles or supplementary feeds over winter and spring to minimise weight loss in young sheep. 

· Manage grazing pressure by increasing the stocking rate after the break of season to reduce the blow out in fibre diameter associated with green feed. 

· Select for lower CVD. 

· Shear in the spring to position the thinnest part of the fibre near the ends. 

In General

· Breeders are advised to include CVD in their breeding programs because of its strong genetic relationship with staple strength. 

· Using CVD as an indirect selection criterion can prevent deterioration of staple strength over time and will also lead to less susceptibility to fleece rot and improved wool processing performance.

· Growers can increase clean fleece weight and decrease fibre diameter without losing staple strength by including staple strength in the breeding goal and coefficient of variation of fibre diameter in the selection index. 

· But the cost of doing this will not be as fast as if staple strength was not part of the goal. 

· Changes in the relationship between staple strength and clean fleece weight, which are affected by nutrition and the sheep’s age, are not large. 

· But breeders need to take care not to lose clean fleece weight when selecting for staple strength.
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· Managing minimum diameter is a large part of managing staple strength.
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·  A body weight loss of 50 grams per day during reduces staple strength by 7-11N/ktex. 
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· If the minimum diameter along the fibre is raised by one micron, the staple strength can rise by up to 4N/ktex.PRIVATE "TYPE=PICT;ALT=Festive.gif (983 bytes)" 

· Genetic reduction in the co-efficient of variation of fibre diameter by 1% increases staple strength by 2.5N/ktex

· Lambing ewes on green feed after the seasonal break will increase the staple strength of their wool by 5-7N/ktex.

· Staple strength is influenced by many factors.

· Research has shown staples usually break just after sheep are moved onto fresh green feed, this is because fibre diameter is lowest at the end of the dry period and before rain.

4.   SHEEP BREEDING

The task given to the stud breeder/advisor 

· To throw off the shackles of breeding a preconceived technically correct sheep, and breed directly for profit.

· To ignore mystical beliefs and concentrate mainly on factual information.

Selection must be based on information and not imagination

· To breed directly towards definite goals and not accept traditional believes that it can not be done.

· To evaluate all new technology and scientific research, and to implement anything that has the potential to increase profits.

· To continually evaluate potentially elite genetics that may have superior genes for specific traits to aid progress.

· To record and evaluate as much as possible in the flock so that progress can be monitored and informed future plans be made.

Breeding for profit 

· Production efficiency affects everyone using such animal products as meat and wool because consumer prices start with production costs.

· Clear definition of breeding objectives is essential if sheep breeders are to have maximum impact upon the efficiency of sheep production.

· Breeders/advisors especially need a clear definition of the genetic changes in animal performance that would reduce production cost.

· The improvement of  the economic performance of a particular breed is by implication the most important function of a breed society.

· The over-emphasis on visual standards of excellence, re-inforced by a tradition of showing, as well as the preservation of breed purity by a system of pedigree recording, resulted in overlooking the improvement of the animal performance.

Economic environment

· Merino-wool breeds such as the Merino, Dohne Merino, Letelle and the Mutton Merino make up 60% of the sheep population of South Africa.

· Meat production is the only alternative to wool in many wool production regions of the country.

· Because the wool and meat are complimentary there is a close inter-relationship between the two products.

There is an inverse relationship between wool and mutton production.

· Declining wool prices is generally associated with increased meat production, and vice versa.

· The fibre:meat price ratio for medium fine woolled (21 – 23 micron) sheep,  previously 1:3 has, as a result of higher meat prices in SA, now declined to below 1:2, which favours meat production.

· The international demand towards finer wools, and price trends lately, reveal large premiums to be paid for fine (<19 micron) and super fine (<17 micron) wools. This substantially changes the fibre:meat price ratio (19 micron – 3.5:1; 18 micron – 5.0:1) which may have a major influence on the nature of wool production in future.

· The contribution of meat  or wool to the total flock income will thus be greatly affected by the price fetched by the ‘products’ produced by the flock, be it meat and/or wool of a specific micron. 

· The breeding emphasis will, as a result of this, shift towards characteristics that will enhance total income (from meat and fibre) and lower production costs.

The impact of market forces has already resulted that the woollen breeds has undergone radical changes in breeding policy to adapt to these economic trends. Although meat income at present (and for some time to come) far exceeds wool income in most SA production units, the emphasis on fine wool production may change the situation drastically. Present economic considerations call for a low input animal capable of generating maximum income under extensive pastoral conditions.

Breeding objectives

To comply with the economic environment, clearly defined goals and a relevant selection strategy are called for:

Adaptability

The sheep must be sufficiently hardy to be able to thrive and produce wool and rear lambs in different environments and seasons.

Sheep with a high ratio between clean fleece weight and body weight at twelve-month age (wool production potential) have a lower fertility, growth rate and later sexual maturity under sub-optimum conditions.

· The average wool production potential (WPP%) should be below 9% for Merino’s and 7% for Dohne Merinos and Letelle sheep. (These figures unfortunately are NOT taking variation in fibre:meat price ratio, e.g. due to fine wool [<19 micron] production in consideration).
· Higher WPP% under a sub-optimum environment will result in a lower weaning percentage and growth rate, thus a lower income.

Reproduction

Weaning percentage is the single most important factor contributing to higher reproduction and therefor to flock profitability. This trait can be divided into:

· Fertility (ewes lambed/ewes joined)

· Fecundity (lambs born/ewes lambed)

· Survival (lambs weaned/lambs born)

Selection for multiple births is an efficient method of improving reproduction.

· Mortality at birth and the desertion/starvation/exposure complex were responsible for the majority of lamb deaths.

· Selection against ewes that fail to lamb is now regarded as the most important factor for higher reproduction.

· Selection against reproductive failure by using the simple wet and dry technique to be a low input method for improvement of reproductive performance in sheep flocks. 

· The lifetime reproductive performance of ewes should be carefully recorded and breeders must be encouraged to apply direct selection methods for improvement of reproduction.

· The reproductive performance of ewes is an important criteria for selection of rams.

The factors to be taken into account are:

· Age at first conception

· Regularity of conception

· Fecundity

· Survivability of lambs

Breed Societies should be encouraged to publish in sale catalogues at ram sales:

· The mean reproduction record of the dam.

· Testes size.

Body weight, wool production and fibre diameter

The price paid per kilogram of wool reflects the influence of wool characters on processing performance. 

· The important parameters of a top are fibre diameter, hauteur (mean fibre length of the top), coefficient of variation of hauteur, dark fibre content, average colour and vegetable matter. 

· Hauteur in turn influenced by fibre diameter, tensile strength, staple length, position of break and vegetable matter.

· Mean fibre diameter is overwhelmingly the determinant of price per kilogram.

· The most important decision for a breeder to make is how much emphasis to place on fibre diameter.  The weighting applied to fibre diameter will reflect the breeder’s attitude to future market premiums for micron.

· Other raw wool characters should be added to the breeding objective as desired.  

· Staple strength may be considered a priority.

· It is important to keep in mind the relationship between various raw wool traits.  

· Selection for lower mean fibre diameter will also decrease variation in fibre diameter (CV).

· Selection for lower fibre diameter variation will lead to considerable progress for increasing staple strength, without the considerable expense of measuring it directly.

· Increasing bodyweight will result in a slight increase in fleece weight and fibre diameter.

A procedure for the selection of Merino sheep to increase the total income per sheep by recording body weight, clean fleece weight, fibre diameter and wrinkle score, combining these in a single index according to the relative economic importance and selecting sires on their ranking was developed.

· Body weight at 365 days, clean fleece weight and fibre diameter are combined into a selection index for the purpose of ranking young rams in order of the Relative economic value for Dohne Merinos.

Conclusion

· While selecting for cash value characteristics, woolled sheep breeders should be ever mindful of the relationship between the various production traits and the effect that this will have on the physiological functions of the animal.

· There is a need to continually evaluate the results being achieved by the selection strategy applied, and a need to modify and adapt according to changing economic and environmental circumstances.

· Only then will the productivity and profitability of woolled sheep flocks be improved.

The main selection objectives for ram breeding flock should be:

· Hardiness and adaptability 

· Reproduction and maternal ability

· Lamb growth rate

· Clean fleece weight

· Lowering fibre diameter

Success of selection

The success achieved by selection for a particular trait is basically dependent on the following factors:

· How accurately an animal is identified for superior genetic merit (accuracy of breeding value prediction).

· What is the variation within the group of animals from which selection takes place and what proportion of the variation is due to actual genetic differences (hereditability)

· What proportion of usable animals are required as parents (selection differential).

· The inclusion of several factors, which adversely affect each other, will limit progress in each individual trait (genetic correlation).

Estimated breeding values

· The estimated breeding value (EBV) is the predicted genetic value of an animal as a parent compared with other potential parents. 

· Since selection is about picking parents, this measurement is important to a breeding program. 

· The estimated breeding value assumes that parents are of little interest, except as producers of replacements.

· Without doubt the most powerful tool to arrive so far, that enables breeders to make more accurate and predictable breeding decisions

Genotypes and breeding values

Genotypes and breeding values

· The genotype is the set of genes that affects a particular trait. 

· Each parent passes a sample half of their genes on to their progeny. 

· So, siblings can have various genotypes because they have obtained dissimilar genetic samples. 

· The value of a genotype, or the breeding value, is the sum of individual gene effects. 

· Breeding values cannot be measured exactly. They are always a estimate. 

· Each offspring obtains a sample half of its sire's genes. So, if a sire is mated to a random sample of females, the average performance of his progeny measured as a deviation from the population average is an estimate of half of his breeding value. 

Two points are important: 

· Breeding values are a characteristic of a population, such as a flock. They are expressed as a deviation from some population mean, or average. 

· Breeding values are estimated from phenotypes, which are observations or measurements of a trait, and not directly measured.

Environmental effects:

· Environmental effects cannot be calculated simply

· They are related to the phenotype of an animal and the population mean.

· Phenotype = population mean + breeding value + environmental effect 

· Therefore, a measurement of production contains environmental effects as well as genetic effects. 

To estimate the breeding value from the phenotype, use the formula: 

Breeding value(EBV) = phenotype - population mean - environmental effect 

The simplest form of EBV is based on individual performance testing. In this case, the EBV is calculated as:

EBV = hereditability x (measured performance - flock mean - environmental effects)

· To obtain an accurate EBV, correct the measured performance for environmental effects using standard adjustments. Recording schemes do this automatically as part of the processing procedures. 

· This formula emphasises the EBV's dependence on population mean. 

· Only differences in the environmental effects can change the ranking of the sheep, since all other factors are constant within a flock. 

· For a more accurate estimate, use as much information as possible to calculate EBVs. 

Some sources of information for the estimation of breeding values are: 

· individual performance records; 

· an average of several records on the individual;

· ancestors' records; and 

· half-sibs' records.

The main environmental influences that might affect a group of sheep are: 

· the dam of the individual; 

· age birth and rearing status; and 

· birth date (or age at test time). 

Failure to correct performance records for environmental effects might result in: 

· less accurate EBVs; 

· genetically superior, but environmentally handicapped sheep being culled; 

· the generation interval increasing owing to the progeny of older dams being chosen; and 

· a slow deterioration in lambing percentage, if multiple­born sheep are culled. 

All of these factors apply whether EBVs are being calculated or not and will decrease the rate of annual genetic improvement. 

. 

EBV is a selection tool that really works


· In essence it has become a tool for breeders to make more money. 

· EBVs allow us to identify those potential parents with the highest probability of producing superior offspring. This is the basis of any successful breeding system 

· EBV remove environment effects (things like whether the animal has been born and reared as twins or singles, date of birth. 

· EBVs also add the average performance of each animals brothers and sisters, and parents to the EBV value.

· EBVs are used to link sires (Links Sires), in different management groups in the same year, in one year and than the next, on one stud and than at another stud or site.

· Having progeny from a link sires, in different management groups, born in different years, and on different sites, enables the EBVs for each trait to be compared against each other. 

· Having highly accurate EBVs for each trait, to assist in making predictable breeding decisions. 

· The EBVs for each trait, of each new drop of animals can be compared against previous years EBVs to measure the success or ‘lack of it’ of ones passed breeding decisions. ‘Genetic trends for each Trait.’ 

· The EBVs for each trait can be combined with weightings of ones own choice to create an Index giving a single EBV to represent each animals combined value. 

· When flocks are linked together it provides an Industry Base to compare a stud own progress against the combined progress of studs. 

· Flocks can be linked together provided common rams have been used to link them together, to accurately identify elite animals in other studs that may have superior  EBVs for some traits.

Hereditability
· Hereditability describes the proportion of differences between sheep that are genetic in origin. 

· The hereditability of a trait is of vital importance in genetic improvement programs. It indicates whether selection will lead to improvement, and at what rate. 

· Generally, objectively measured traits are more heritable than those that are subjectively assessed.

· Hereditability estimates are shown in Table 8.

Hereditability and variation

· Variation describes the range of differences between traits in any group of sheep. It is the sum of two parts - environmental variation (such as management or age), and genetic variation. 

Total variation = environmental variation + genetic variation 

· Hereditability is dependent on variation as described in the following equation: 

Hereditability = genetic variation ÷ total variation 

· The genetic variation is always less than the total variation, and therefore hereditability is always between 0 and 1.0. 

· Only genetic variations contribute to the next generation. These are the ones that are relevant to the selection process. The proportion of genes that relatives have in common accounts for the resemblance between

Estimating hereditability

Hereditability is commonly estimated in two ways.

· One uses the resemblance between half sibs in sire groups (paternal half-sib estimates);

· And the other uses the resemblance between parent and offspring (parent-offspring regression estimates). 

· Data for these methods are easy to obtain, merely requiring the collection of accurate pedigrees and details on the traits of interest (Tabel 8).

· Many observations are required to obtain hereditability estimates with acceptably per cent heritable.

· Changes in population and environment influence hereditability. Genetic variation can be changed if the environment is modified, since genes are switched on and off by changing conditions. 

Values of hereditability

· Hereditability is always expressed as an estimate, since it is always based on a sample of the sheep population. 

· Hereditability estimates are basically described as high, medium or low according to the following convention: 

· high - greater than 0.30; 

· medium - 0.10 to 0.30; and 

· low - less than 0.10. 

Most of the objectively measured traits in Table 8 have high hereditability estimates, while all the subjectively assessed characteristics, except handle, have medium estimates.
Table 8 - Estimates of hereditability for some traits in Merino sheep 


	TRAITPRIVATE

	ESTIMATEPRIVATE


	Objectively measured

	Greasy fleece weight
	0.35

	Clean fleece weight
	0.34

	Clean yield
	0.48

	Average fibre diameter
	0.59

	Hogget body weight
	0.35

	Subjectively assessed

	Handle
	0.40

	Lock
	0.17

	Wool character
	0.25

	Wool colour
	0.18

	Hocks
	0.14

	Neck wrinkle
	0.27

	Body wrinkle
	0.15


Sheep breeding: Objectives

· The first step in designing a breeding plan is to define the breeding objective.

· This will determine the traits that are to be improved, their relative importance and where change is to be directed. 

· The breeding objective is a list of traits that are to be improved by selection, according to their relative economic values. It is aimed at improving farm income. 

The breeding objective depends on two major principles: 

· traits must be heritable, if selection of parents is to result in improved progeny; 

· traits must have economic value, if genetic improvement is to increase breeders' incomes.

· The traits in the breeding objective may be different to those used as selection criteria. For example, greasy fleece weight might be the trait measured even though clean fleece weight is the trait to be improved. 

· The potential for conflict exists if buyers and breeders are selecting rams according to different criteria. For example, breeders might concentrate on aesthetic qualities to satisfy their aims of selling more rams but wool buyers’ value economic qualities more highly in order to satisfy processor demands. 

· Market signals, and not necessarily the breeder, are the reason for the conflict. 

· Different sectors of the sheep industry will have different breeding objectives, depending upon their sources of income. Table 9 shows the sources of income and traits, which might be included in the breeding objectives of different sheep industries. 

· All traits that affect incomes should be included in the breeding objective, even if they cannot be measured directly. 
Relative economic values (Revs)

· The relative economic value (Rev) of a trait is the change in profit resulting from a change of one unit improvement in that trait, if all other traits are constant. 
· In practice, traits often have different numbers of expressions during the lifetime of the sheep, and account must be taken of this in formulating Revs. 

Table 9 - Breeding for specific industry sectors 

	PRIVATE
Industry sector
	Traits in breeding
	Source of income

	
	
	objective

	Merino types 
	Wool 
	Clean fleece weight

	
	
	Average fibre diameter 

	
	Surplus offspring 
	Ewe reproduction rate

	
	
	Sale weight 

	
	
	

	
	Cull ewes 
	Mature body weight

	Terminal sire
	Slaughter animals 
	Survival of lambs

	
	
	Sale weight 

	
	
	Carcass quality 

	
	
	

	Meat breeds of ewes
	Slaughter animals


	Bodyweight

Wool

Reproduction rate 

	
	
	Mothering ability 

	
	
	Sale weight 

	Carcass quality 
	
	


Response to selection

· Genetic improvement programs aim to improve selected traits in a flock through breeding.  

· Their success is measured in terms of the trait's response to the selection. 

Response depends on: 

· the selection being effective (superior sheep have been identified); and
· he traits being heritable.

The response equation

Response to selection is the product of the average selection differential and hereditability and is shown in the following equation:

Response to selection = hereditability x average selection differential

· The selection differential is the difference in the selected trait between the selected animals and the average of all animals before selection.  

· It is the average of those for the males and females. 

Progeny testing

· Progeny testing is a method of predicting breeding values for individual sires using the average performance, in a particular trait, of their unselected progeny. 

· A progeny test only has meaning where groups of sires are tested, since breeding values are expressed as a deviation from some population mean (in this case the group of sires tested). 

· A progeny test of one sire has no meaning, since the estimated breeding value (EBV) will always be zero. 

Progeny testing versus individual performance test

· Progeny testing assumes that the environmental effects on all the sires tested are spread randomly across the group. 

· If the progeny groups are separated or any are treated differently, then it decreases the value of the test. 

Points to note: 

· Five offspring or more are required before a progeny test is as accurate as the individual performance in predicting a sire's breeding value. 

· The value of a progeny test is usually greater for traits with low hereditability. If hereditability is high, then the individual performance is a better indication of genotype. 

· The progeny test, in this case, is never as accurate as comparisons based on individual performance, regardless of the number of progeny tested. 

Accuracy of progeny testing

· Accuracy is greater with greater numbers of progeny. 

· The increase in accuracy with progeny numbers is greater for lower hereditabilities. 

· For wool traits, with hereditabilities of 0.30 and above, about 25 progeny are required for breeding value estimates to be more than 80 per cent accurate. 

· Complete accuracy could only be achieved when infinite numbers of progeny are tested and the environmental variance is zero. 

Progeny testing and genetic gain

· The accuracy of selection, and hence the hereditability, increases as progeny testing progresses. 

· Therefore, the genetic gain will increase with each generation. 

· However, since waiting for the progeny to reach testing age delays the process, an increase in the generation interval is likely. So, the rate of annual genetic gain may decrease, as shown in the response equation. 

Genetic response per year = (genetic response per generation) divided by (generation interval) 

· Progeny testing is usually carried out on a testing flock rather than the one in which improvement is sought. 

· Therefore, the first mating of the progeny test sire is discounted and the generation interval increases by two years. 

There are two ways in which this problem can be overcome by: 

· mating the rams tested as young as possible; 

· testing progeny as young as possible. 

Testing for faults

· Progeny testing is an effective method of testing for recessive genetic problems such as pigmentation, or for horns in polled flocks. 

· If a ram carries a single copy of a gene for pigmentation or horns, he will pass copies to about half of his progeny. 

· With some forms of pigmentation, the ram may carry two copies of the recessive gene, but does not express the fault.

· Where the problem is sufficiently serious, increasing the generation interval may become less important than thoroughly testing for the fault. 

· A test flock of ewes that are carriers is required to test for recessive genetic problems. 

· Each ram need only be mated to ten ewes to ensure a high probability of identifying him as a carrier. 

· Only one offspring exhibiting the problem is sufficient to condemn him.

Recommendations for progeny testing

· Consider all available information on the selected traits when choosing rams for testing. 

· About 25 progeny are needed per ram for an acceptably accurate test. 

· Test more than one ram - the more tested, the more meaningful the results. 

· Randomly assign ewes to rams for testing. Selective mating will invalidate the test. These can be included, but do not take the results into account in the final analysis. 

· Run ewes together from mating until weaning, except for a short period during lambing. 

· After weaning, run all progeny together until the end of the test, or split sire groups randomly between management flocks. Sexes can be run separately. 

· Do not cull progeny before the end of the test, except to alleviate suffering. Such culling should be recorded against the sire. 

· Where the number of progeny per sire varies, seek assistance from a geneticist to analyse the data for accurate results. 

Selection indices 

· In sheep selection, interest is seldom focused on a single characteristic.  

· More often, improvement is required in several traits at once.  

· Selection index procedures enable genetic gains to be achieved in several traits simultaneously with an optimum economic balance between them. 

Using a selection index 

· For each of the sheep available for selection, gather records on each of the traits in the selection index. 

· Correct the data for any recorded environmental effects. 

· Then, deduct the average value for the unselected group from the individual records for each trait on each sheep. 

· Finally, multiply the deviations from the average by the appropriate index weights and sum overall for each sheep to give the index values. 

· The alternative method is to calculate EBVs, weight them with their relative economic values and sum overall. 

Relative economic values 

· The economic values are derived in a way, which takes account of the different numbers of expressions of a trait during an animal's lifetime. 

· They are an integral part of a selection index.

Advantages of selection indexes

· The weights are chosen to maximise genetic gain in the traits in the breeding objective with an optimum balance. 

· The selection procedures are simplified, since the selection index is the only selection criteria that needs consideration. 

· Selection indexes are the most efficient selection tool for maximising incomes through genetic improvement. 

Variation between sheep

· Within any group of sheep, considerable differences are easily observed from one animal to the next. 

· Some sheep are large, some have more wool; some have finer wool and some have softer handling than others do. 

Environmental variation

· The total external factors that influence the animal cause environmental variation. Within a flock, these can be aspects such as sex, age of the dam or single versus twin rearing. 

Genetic variation

· Identical sheep do not exist in nature. 

· That is, no two sheep born naturally have identical sets of genes. 

· Genetic variation is smaller than phenotypic variation by a proportion called hereditability. 

· Sets of pairs of genes, not single gene pairs, mediate all production traits in sheep. 

· Hundreds or thousands of genes may be implicated. 

· A set of genes that affects the genetic expression of a trait is called a genotype. 

· With as few as 20 genes, the number of genotypes appears to become infinite. 

· Although this number of different genotypes can lead to genetic variation between sheep, the differences caused by different genes are indistinguishable because such small differences are not measurable; and environmental effects substantially affect multiple gene traits, obscuring small. PRIVATE
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Maternal handicaps 

· The environment provided by the ewes imposes a number of penalties on their progeny. 

· These are called maternal handicaps. 

· The age of the dam and the lamb's birth and rearing status are maternal handicaps. 

· That is, the progeny of young dams are often disadvantaged when compared to those of older dams, as are lambs born as twins or triplets compared to single-born lambs

Maternal effects on wool traits 

· Birth rearing effects are the main maternal influence on hogget wool traits. 

· Dam age was not identified as a significant source of variation in this case. 

· Single-reared hoggets were significantly heavier than twin-reared hoggets. 

· In addition, the single-born hoggets clipped more wool that was lower in fibre diameter than wool from the twin born hoggets. 

· The data suggested that most of a hogget's wool growing potential is established before birth. 

· Primary fibre-producing follicles are laid down early in gestation, with secondary follicles being initiated later. 

· As the foetus grows, competition for available nutrients increases, and secondary follicle initiation may be slow. This effect is exaggerated with multiple births. 

· Since secondary follicles usually produce finer fibres, twin born hoggets often have coarser wool. Single-born hoggets tend to produce more wool. 

· To accurately estimate breeding values, correct the data so that it does not discriminate against environmentally handicapped hoggets. 

· Then, all sheep will appear to have the same birth and rearing rank.

The effect of the environment on selection 

· Environmental penalties, which include maternal penalties, cause unequal selection among single-born and multiple-born sheep.

· This might be the case in ewe selection.

Correction of data for maternal effects 

· Correcting data to equalise the mean is fairly simple, for the traits listed. 

· Then all the hoggets will appear to have been born and reared as twins. 

· Instead of adjusting all hoggets to a twin/twin basis, correcting the data to a single/single equivalent is also an option. 

· Computer programs adjust clean fleece weight and hogget body weight for both birth/rearing rank and dam age.

· The two effects are additive also adjusts for birth date, although this is not strictly a maternal effect. 

5.   FEEDS AND FEEDING

Feedlotting of Sheep

· Feedlotting of sheep has become an enterprise of the sheep industry.

· Feedlotting is not practised only in the few large commercial feedlots, but also on a smaller scale, on numerous farms throughout the country. 

· Some of these farm feedlots function for only four or five months of the year, when farmers finish their own sheep. 

· They are, nevertheless, feedlots. 

· This article is mainly for the farm feedlots. 

Management

· The level of management within a sheep feedlot can have a significant effect on its profitability. 

· Attention to detail in all aspects of management is essential in order to keep the animals healthy, and to achieve a good feed conversion and a satisfactory rate of gain. 

Management aspects, which must be considered, are: 

Feedlot Stress

· Generally, the effects of stress on sheep in the first two weeks in a feedlot are seriously underestimated. 

Stress, by adversely affecting adaptation, can reduce performance in the feedlot, and therefore profitability. 

Invariably sheep, on arrival at a feedlot, are stressed to a certain degree. The degree is dependent on: 

· The time interval between initial rounding-up on the farm to arrival at the feedlot. 

· Handling during sorting on the farm. 

· Unloading and handling at a sale, if they pass through a sale, and then re-loading.

Measures that should be adopted to counter stress on arrival, and to minimise further stress, are: 

· Sheep that are already severely stressed on arrival at a feedlot should not be processed for a few days, or not until at least half of them are eating. 

· Good quality roughage (hay, silage) must be available for the first few days, in addition to the starter ration.

· The starter ration, which should be fed for about five days, should be relatively high in roughage (30 to 40%), must contain an ionophore (e.g. Lasalocid sodium; Taurotec, or Monensin sodium), and a buffer (e.g. 1 % feed lime), both of which reduce acidosis. 

· Acidosis accentuates stress. 

· If a farmer is fattening his own lambs, the should be sheep accustomed to the feedlot ration two weeks before the actual feeding period.

· The feedlot should have special adaptation pens for sheep during their first 7 to 14 days in the feedlot. These pens should have facilities for feeding long hay and must be well drained, to reduce mud. 

· The sheep must be checked frequently during their first week in the feedlot. 

On entry to a feedlot, or after recovery from transport stress, sheep should be processed as follows: 

· Vaccinate against Pulpy Kidney, Pasteurella and against botulism if chicken litter is included in the ration. 

· Dose for roundworms. It should be in the form of injectable ivermectin (control sheep scab as well). 

· Control lice, ticks and flies with a pour-on product.

· Inject with long-acting penicillin to prevent infection with respiratory disease during the first few weeks of feeding, when the sheep are most susceptible.

· Inject with vitamin A.

Feed

· Roughages make up from 40% to 70% of feedlot sheep rations on a dry basis; the roughage may consist of almost any combination available of good quality hay, haylage, and and/silage.

· The remainder of a sheep’s feedlot ration may consist of almost any combination available of the feed grains, pellets, plant protein meals, cereal by-product feeds, and numerous other by-product concentrates which can contribute to a sheep’s nutritive needs.

· Adaptation period of at least two weeks from the high roughage diet to a high concentrate ration is required.  Feed sheep accordingly.

Use balanced rations throughout the feeding period which must contain:

· An ionophore, which improves feed conversion, and helps to control coccidioses, bloat and acidosis.

· A buffer, which also helps to control acidosis, and also improves, feed conversion. 

· An antibiotic , that maintains healthy rumen, functions and reduces liver abscesses. 

Feeding

· Fresh food must always be available. 

· Sheep must be fed at least twice a day, and the feed troughs cleaned out daily. The troughs from which the sheep eat must be stirred twice a day. This encourages the sheep to eat more. 

· As a general rule, feed conversion improves as feed intake increases, so sheep must be encouraged to eat as much as possible. 

Shearing

· The sheep must be shorn at least two weeks prior to marketing, to minimise bruising of the carcass.

Water

· Water troughs must be constructed so as to minimise fouling, and to keep the water cool. 

· The troughs must be cleaned every day, and preferably twice a day.

· Sheep in a feedlot must always have access to CLEAN water.

· Dirty water reduces feed intake. This, in turn adversely affects feed intake and therefore feed conversion. 

Health

· All sheep must be checked by a competent stockman every day and any sick ones must be removed and treated immediately. 

Grouping

·  Sizes and sexes of sheep should not be mixed in the feed pens. 

Economics 

The economics of feedlotting vary considerably, from substantial profits to disastrous losses. 

· The following eight factors can have a significant effect on the profitability of feedlots: 

·  Initial cost, or value, of the sheep. 

·  Final selling price of the sheep. 

·  Feed conversion, as affected by feedlot management, and quality of the ration.

·  Cost of the feed. 

·  Wool income of the lambs or sheep

·  Veterinary costs, including initial processing. 

·  General management, including labour, and transport. 

·  Mortality rate. 

·  Interest rates. 

· Of these nine, the feedlot has a certain amount of control over the first eight factors. 

Initial Cost of Sheep

· Obviously, the less a feedlot pays for sheep, the greater will be his profit. 0n a 25 kg animal, every 1Oc/kg reduction in the purchase price increases profit, at the end, by about R2, 50.

· If the feedlot uses the example provided later on, he can calculate exactly how much he can afford to pay for feeders, based on all the factors considered hereafter, and of course, he must not exceed that price. 

· However, if a farmer is feeding his own sheep, their initial value in the feedlot must be based on their market value.

Final Selling Price

The farmer who is fattening his own sheep can influence the selling price in three ways: 

· By marketing at the time of year when prices are normally high, i.e. November to March for A and B grades, and September to November for C grades; 

· By ensuring that sheep are marketed at the best grade for age. 

· By keeping bruising to an absolute minimum. 

Feed Conversion

· The feed conversion in a feedlot determines the amount of feed that will be consumed to finish an animal. 

· Since feed is the main cost item in a feedlot, other than the purchase of sheep, feed conversion can have a dramatic effect on the profitability of a feeding operation. 

· Feed conversion is affected by all aspects of management in the feedlot discussed earlier, and by the quality of the feed. 

· The feed used in a feedlot must be properly balanced for all the nutrients, and must contain an ionophore (e.g. Romensin, Taurotec, Salocin) and an antibiotic (e.g. Zinc Bacitracin). 

· In general, the higher the energy content of the feed, the better the feed conversion. 

Cost of Feed

· The cost of feedlot rations varies considerably, depending on:

· the composition of the feed, 

· the use of home-grown ingredients, 

· or home-mixing of purchased ingredients, 

· and whether a purchased complete feed is used.

· The cost of the feed very often determines whether the feedlot will be run at a profit or a loss, because the feed costs can represent as much as 80% of costs in the feedlot. 

· While it is possible to devise a low-cost ration by using low-cost ingredients, this should not be done to the detriment of the quality of the ration. 

· A low-cost ration will not necessarily be the most profitable if livestock performance, or feed conversion, is depressed too much. 

The most expensive constituent of a feedlot ration is the energy constituent, normally in the form of maize or maize by-product. 

· A feedlot generally attempt to avoid the use of purchased maize, either by growing their own maize or by using alternative energy sources such as hominy chop or molasses (maximum of 17% of ration). 

Veterinary Costs

· These only increase if feedlot management is faulty, resulting in a high incidence of disease.

General Management

·  A feedlot must be run efficiently, with efficient utilisation of labour and vehicles. These overhead costs can become excessive if they are not carefully controlled. 

Mortality 

· The mortality rate in the feedlot should not exceed 0.5% of sheep passing through. Again, this factor is a reflection of management. 

Interest Rates

· Unfortunately, when the feedlot is relying on borrowed capital, he can have little influence on interest rates. 

Profitability of feedlotting 

· By using actual costs for each item, a prospective feedlot can calculate the profitability for their particular circumstances, or, by inserting a pre-determined minimum acceptable profit, they can calculate the maximum price that they can afford to pay for feeder sheep. 

· Because the feed costs make up such a large proportion of total costs small changes in feed price or efficiency of feed utilisation can have significant effects on profitability. 

· Where margins are small, it is very easy to swing from a profit situation to a loss. 

Feed margin and price margin

· When feedlotting, one often hears of the feed margin, and price margin. These margins are described as being either positive, or negative. 

Feed Margin 

The feed margin refers to the economics of the conversion of feed into mutton.

· If the value of the carcass or body weight gain derived from a given quantity of feed is greater than the cost of that feed, then the feed margin is positive.

· If that feed cost exceeds the value of the gain, the feed margin is negative. 

Price Margin 

The price margin refers to the difference between the purhased lamb/sheep price (per kg), and the price of the finished animal (top grade). 

· For example, a grade A1 price of R15.00/kg is equivalent to a body weight price of R7.05/kg (R15.00 x 47% dressing percentage). When the lamb price is below R7.05/kg, a positive price margin exists, and when the lamb price is relatively greater than the Grade A1 price, the price margin is negative. 

Relative Importance of these Margins 

In the past sheep prices in South Africa did follow a seven-year cycle. 

· For about five years the price remains more or less static, and then doubles in the next two years. 

As the sheep price rises, the cost of sheep feed is generally cheap, relative to the sheep price, giving a positive feed margin. 

· At this stage, because of the high feed margin, strong competition for lambs among feedlots increases the lamb price, thus creating a negative price margins.

Lamb production is then highly profitable

As the feed price increases relative to the sheep price, the feed margin is narrowed, forcing a narrowing of the price margin, i.e. a reduction in the feeder price.

· As the margins become reversed, with a negative feed margin and a positive price margin, i.e. a relatively low feeder price,

· the breeding of lambs becomes only marginally profitable, with the less efficient farmers running at a loss. 

Conclusion 

The financial success of feedlotting depends on:

· Accurately predicting the price that will be received at the abattoir.

· Having a cheap source of feed. 

· Being able to estimate the value of young stock in regard to the predicted 

      carcass and feed price. 

· Keeping feedlot management at a high level, with attention to detail. 

· Previous nutritional level of the animals (initial body condition). 

Feeding supplements

Objectives for supplementation during winter

· The objective of supplementation on winter grazing is to prevent deficiencies that might occur in the diet.

· This should be done at the minimum cost by stimulating the sheep to make the utmost use of the available roughage in order to achieve acceptable production levels.

Availability of roughage

· Supplementation programs depend on the availability of roughage during the winter period.

· Supplementation should never be seen as the giving of feed when the grazing is getting poor but rather as the giving of extra feed to improve the condition and production of sheep.

· The carrying capacity of farm grazing should be of the nature that enough roughage is available.

Type of sheep

The feeding requirements of sheep in different physiological stages differ.

· The energy and protein requirements of ewes with lambs are double than that of dry ewes.

· Young and growing sheep’s feeding requirements are also higher than that of dry adult sheep.

If you take into consideration the needs of lactating and growing sheep and the poor quality of the grazing during the winter it is advised that only dry adult sheep should be wintered.

Time of commencement and suspension of protein supplement   

· Protein supplement should be started in autumn and should be given continuously.

· It is important to prevent weight loss in early autumn and that a healthy population of micro-organisms will be present in the rumen.

· Protein supplements should be started before weight loss occurs in autumn.

· Body weight should preferable be used as an indicator as to when protein supplementation should start.

· As a general rule, depending on the season, protein supplementation should start in March and be discontinuing after the first good summer rains.

Deficit and supplement of feeding nutrients 

A protein deficit is the most important deficiency in winter supplementation and an energy deficit secondary.
The first step in solving the problem is to raise the level of ammonium concentration in the rumen by adding natural protein or non-protein (NPN) to the diet.

· This will simultaneously improve protein and energy intake.
An energy supplement alone is counterproductive because:

· It creates an artificial nitrogen deficiency in the rumen.
· It doesn’t raise protein intake sufficiently.
· It inhibits the intake of roughage instead of stimulating it.
When the basic protein requirement is met, energy supplementation may be necessary for:

· Utilisation of NPN in animal feeds
· Whole grain such as corn is more acceptable for energy supplementation.
· A small amount of sulphur is necessary for the utilisation of NPN in supplementary feeds (1 S to 10 N), preferable ammonium sulphate.
· Phosphor supplementation may be detrimental in supplementary feeding in dry periods, especially in winter or droughts

· Body weight losses occur with phosphor supplementation in winter or droughts.

Level of protein supplementation

· The level of protein supplementation is of the utmost importance for the satisfactory wintering of sheep.
· The protein level is even more important than the source of protein.
· A positive relationship between the level of protein supplementation and average daily gain (ADG) exists.
· The level of protein supplementation can predict the ADG of sheep in the winter.
· The amount of protein in a winter lick is of no importance if the intake of the supplementation is incorrect.
· If bodyweight is to be maintained, a supplementation of whole corn and protein seem necessary.
A protein supplementation of 40 g protein/sheep/day seems necessary for maintenance of sheep in the winter.

For the autumn months a supplementation of 20 to 30 g protein/sheep/day is recommended.

The source of protein

· A variety of protein sources even NPN sources can successfully be used for the wintering of sheep.

· The inclusion of NPN protein sources can successfully be used, but;
· Tends to increase body weight losses.
· Tends to produce more tender wool than natural protein sources.

· The source of protein has no influence on the clean fleece weight of sheep.

· The feeding of different protein sources for a three to four month period of wintering do not influence the twelve month fleece weight.

· There seems to be a seasonal and compensatory growth of wool, that effect wool growth in the winter months.

· A higher percentage of NPN protein supplementation can successfully be fed in the first half of the winter.

· A higher percentage of natural protein supplementation is needed for maintaining body weight during the latter part of the winter period.

For wintering sheep the choice of supplementation depends on the economy and availability of the protein source.  

Composition of a lick

· The ideal lick is one that will produce the best results at the lowest possible cost.

· The results of licks are sometimes not satisfactory, as the intake is not sufficient for maintenance.

· The salt and phosphorus requirements of sheep differs from region to region, therefore lick recipes should be adapted according to the needs of the sheep.

A recipe for the right composition of a lick for a region does exist:

· Start with a suitable safe formula.

· If urea is included, double the amount of salt for the first week or two

· Determine the intake of the sheep per day.

· Determine the protein intake.

· Adapt the lick to incorporate the most important components.

· Raising or lowering the percentage of salt regulates the intake.

Commercial products are available, and depending on the cost can be used successfully.

Examples of home mixed licks are showed in Table 9.

· The price of the ingredients and the intake of the lick will determine the economy of the lick.

· The formulae in Table 9 have been developed from research results at Athol and OTK in Mpumalanga.

Table 9 – Formulae for home-mixed licks

	Ingredient
	Lick 1
	Lick 2
	Lick 3
	Lick 4
	Lick 5

	Maize Meal
	38
	32
	
	36
	31

	Salt
	30
	23
	43
	30
	23

	Cottonseed
	10
	41
	57
	20
	41

	Urea
	10
	2
	
	10
	5

	Molasses
	8
	
	
	
	

	Lime
	3
	2
	
	3
	

	Sulphur
	1
	
	
	1
	

	Total
	100
	100
	100
	100
	100

	Protein g/kg
	360
	240
	216
	385
	312

	% of Protein from NPN
	79.7
	23.9
	0.0
	78.2
	46.0

	Intake @ 30g/sheep/day
	83
	125
	138
	80
	96


Control of Mineral Imbalances in Sheep

· Mineral imbalances are far less important to profit margins than those factors, but cause major loss of profit to some farmers. 

· Control and prevention of mineral imbalances are usually straightforward, once the underlying imbalances and their causes are identified. 

Methods of supplementation

Minerals and Vitamins

· The provision of a high-quality mineral-vitamin mix is the cheapest way of supplying a balanced cocktail of minerals and vitamins to stock.

· The most reliable way is to incorporate the correct amount of mineral-vitamin mix into the daily allowance of concentrate ration. 

· Mineral-vitamin mixes are based on simple compounds: salt, limestone, di-calcium phosphate, calcined magnesite, sodium selenite, potassium iodide or iodate and sulphates of copper, cobalt, manganese and zinc. Sweeteners and Vitamins A, D3 and E are usually added, together with agents to prevent rain-damage. 

· The formulation and blending of complex mixes is a specialist task. Farmers are advised not to undertake the task themselves but to use products from reliable manufacturers. 

· Many excellent veterinary products to correct mineral imbalances are available but they can be expensive for routine control of multiple mineral imbalances. 

Essential nutrients, vitamins, major elements and trace elements, are essential for optimal animal health.

Vitamins

Vitamin A

Good pasture contains adequate levels and grass silage and green hay usually has adequate levels. However, cereals, bleached hay, straw, roots and by-products of the alcohol-sugar industries can be low in vitamin A. 

Vitamin D3

Sunlight, interacting with the skin, allows animals to synthesise their requirements of vitamin D3. A supplement is needed in winter when animals are housed. 

Vitamin E

Good pasture usually contains adequate levels of vitamin E. although the level in freshly ensiled material may be high; fermentation processes and spoilage may reduce the vitamin E level before the silage is fed. 

B vitamins

Rumen microbes usually synthesise enough vitamins B1 and B12 to meet the animal's needs if the cobalt supply is adequate and if anti-vitamin factors.

Vitamin supplements at pasture

Vitamin supplements (A, D3, E, B1 or B12) rarely are needed by sheep on good pasture. Possible exceptions are:

· As grass tetany is usually associated with stress and vitamin requirements can be increased by stress, it is advisable to include a vitamin supplement in mixes designed for tetany control in ewes. 

· High levels of vitamin E in the month before mating may improve fertility in ewes. 

· If vitamin B1 or B12 deficiency is diagnosed, the relevant vitamin can be given, especially by injection, pending correction of the Co deficiency or removal of the anti-vitamin factors.

Vitamin supplements on winter feeds

· Because winter feeds are so varied, it is difficult to formulate a minimum vitamin supplement to suit all situations.

· At least part of the daily total requirement of Vit.A and E should be supplied during the winter. Depending on the feeds used, between 20 and 100% of the total daily requirement of the vitamins can be provided.

Major elements

The major elements include calcium (Ca), phosphorus (P), magnesium (Mg) and sodium (Na). Nitrogen (N), potassium (K) and sulphur (S) can act as antagonists to other minerals.

Trace elements

The trace elements include cobalt (Co), copper (Cu), iodine (I), manganese (Mn), selenium (Se) and zinc (Zn). Molybdenum (Mo) and iron (Fe) are powerful Cu-antagonists. 
Mineral imbalances and deficiencies

Mineral imbalances have three forms: 

(1) Non-clinical imbalance

· Herd health and productivity are normal. 

· Diagnosis is based on mineral imbalance in blood, feed or soil in the absence of health problems.

· If the price is cheap, mineral supplements are justified as an insurance against the possibility that non-clinical deficiency can become sub-clinical or clinical

(2)  Sub-clinical imbalance 

· There are few or no clinical signs but productivity (fertility, growth rate, and milk yield) is depressed in 20-50% of the group.

· Diagnosis is difficult: other causes of poor performance (poor grassland quality or management, poor quality or quantity of winter feed, parasitism, chronic infections must be eliminated. 

· Then, a severe mineral imbalance in blood, feed or soil is suggestive. 

· Confirmation is by a dramatic response in productivity to supplementation with the deficient mineral(s).

· Some herds with uncorrected sub-clinical signs may develop clinical signs later. 

(3)  Clinical imbalance

· Some or all of the clinical signs are present in 10-30% or more of the herd and another 10-40% usually has lower productivity (sub-clinical signs). 

· Diagnosis is based on the history, clinical signs and, sometimes, post-mortem findings.

· It is confirmed by blood, feed and soil tests and by a dramatic response to supplementation with the deficient mineral(s).

· Mineral imbalances may arise singly or in various combinations.

· Imbalances of major elements (Ca, P, Mg, and Na) may cause rickets, lameness, milk fever, lambing sickness, and tetany, reduced appetite, reduced milk yield and depraved appetite.

· Deficiency of trace elements (Co, Cu, I, Mn, Se, Zn) may cause illthrift, abortion/placental retention, perinatal  lamb deaths, reduced immunity in calves, lambs, cattle and sheep, susceptibility to bacteria and parasites, infertility in cows and ewes, reduced fertility in bulls and rams, lowered milk yield, lameness, slow healing of wounds and poor fleece quality. 

Differential diagnosis

· Clinical and sub-clinical problems can arise due to many causes other than mineral imbalances. 

· Before the cause of health problems is attributed to mineral imbalances, examine the flock to eliminate other disorders, such as chronic poisoning, parasitism, infection etc. 

In herds or flocks with clinical or sub-clinical disorders, once the nature and severity of the mineral imbalances are recognised, they usually can be treated and prevented by provision of the correct balance of mineral supplements.

· In herds or flocks with non-clinical disorders, mineral supplementation usually does not improve profitability in the short-term. 

However, if the price is cheap, mineral supplements may be justified as an insurance against the possibility that non-clinical deficiency can become sub-clinical or clinical.

· Timing of administration of mineral supplements (including veterinary products) depends on the timing of the clinical or sub-clinical problems. 

· In conditions, such as illthrift, infertility, depressed milk yield, chronic scour etc, give supplements in time to allow them to act for some weeks before the expected onset of the Tproblem. 

· In flocks with problems confined to late pregnancy, parturition or early lamb losses, the dams must be treated in late pregnancy.

· Dosage and frequency of administration of veterinary products as mineral supplements depends on the mineral status of the animal.

· Farmers are urged to consult their advisor as regards the most applicable and economic methods for their farm. 

· Heavier animals need larger doses. 

· More frequent doses are needed for groups exposed to high challenge, such as on feeds that contain antagonists to the deficient mineral. 

Mineral mix formulations

Various mineral mix formulations are commercially available.

Methods of mineral supplementation of sheep

· Normal mineral status in animals usually can be ensured if adequate mineral supplements are given. 

· Mineral supplements for use in lambed ewes has different formulations to those for use in dry-ewes or lambs. Do not feed cattle minerals to sheep and vice-versa.

· Mineral supplements may be given in many ways (oral supplements,  veterinary products and spraying or mineral application to soil). Whichever method is chosen, the correct dose or application rate is essential. 

· If mineral mixes are not fed, ensure that Co, Cu, I, Mn, Se and Zn (at least) are included in the licks or concentrate feed for ewes

· Daily intake of minerals by free-access systems (wet or dry licks, blocks, loose minerals in troughs etc) is very variable between animals and not as reliable as fixed-rate daily mineral supplementation.

· Fixed-rate feeding of supplements is much more reliable in preventing mineral/vitamin deficiency in animals.

Trace element supplements for sheep

The best methods of trace element supplementation are: 

Daily oral supplementation rates

· Optimum daily oral supplementation rates for ewes are: Se 3-5 mg; Co 5-10 mg; Cu 150-450 mg; I 12-60 mg; Mn 335-415 (and maybe 980) mg; Zn 335-750 mg/ewe/day. These dose rates ignore the trace element levels in forage and roughage. 

· Oral supplements (in compound feed, mineral mixes, blocks, etc.) that give those amounts daily ensure normal trace elements status pre- and/or post-lambing.

· Oral supplements that provide less than the minimum daily allowance are unlikely to be effective. If in doubt, choose medium levels, i.e. 300 mg Cu, 4 mg Se, 7.5 mg Co, 45 mg I, 563 mg Zn and 400 mg Mn/ewe/day. However, the upper levels were used widely without problems in recent years provided that no other supplements were used.

Soil fertilisation with trace elements 

· The main reason for applying trace elements to soil is to try to raise the level of trace element in herbage, in an attempt to correct the economic effects of the deficiency in animals.

· However, soil application fails to control severe induced or secondary trace element deficiency in animals, such as that due to antagonists in the feed.

· Soil application may be effective in simple deficiency of Co, Se and Cu. 

· The correct amounts of trace elements must be mixed carefully in fertiliser before application..
· To limit the risk of accidental toxicity, allow time for the salts to be washed into the soil. Herbage regrowth should not be grazed for some weeks afterwards.
· Because of the risk of Cu toxicity, do not apply Cu to soils on sheep farms.
Periodic drenching with trace element supplements 

· Veterinary surgeons or chemists can make up simple trace element drenches. They may contain Se, I, Co and Cu, singly or in various combinations. 

· Some commercial anthelmintic drenches also contain added trace elements, such as Co and Se. Such drenches can be used to prevent or control trace element deficiency under most circumstances in flocks, provided that they contain nutritionally effective levels of the required trace element(s) and are given at intervals of 2-3 weeks. 

· Many drenches, especially those combining anthelmintics and trace elements, are not solutions: they are colloidal suspensions. If the container is not shaken frequently during use, de-mixing of the colloidal suspension can cause sedimentation of trace elements. 

· Drenching can be dangerous. Consider other methods of supplementation before drenching. Inhalation of part of the drench can kill stock, cause shock, or damage the lungs. Drench carefully and at the correct dose. Avoid damage to the back of the throat. Avoid drenching too fast.

Copper poisoning

· Sheep should not receive copper in drenches, mineral mixes, licks etc unless Cu deficiency has been diagnosed in the flock by a veterinary surgeon, on blood test and/or on clinical/post-mortem findings.

Formulation of a trace element drench for sheep

· In practice, depending on the specific deficiencies identified on the farm, only one to three of the ingredients is used together and the unwanted ingredients are omitted from the formulation.

·  The following can be used: 

        17.5 g  Sodium selenite  (30.0% Se)     =    5.25 g Se

        61.0 g  Potassium iodide  (76.4% I)      =   46.6 g I

      100.0 g  Cobalt sulphate  (21.0% Co)     =   21.0 g Co

      413.4 g  Copper sulphate  (25.4% Cu)    = 105.0 g Cu**
Add water to 15 litres. Shake until ingredients are fully dissolved. Omit Cu, except on veterinary advice.

· Drench every 2 weeks for best results in flocks at risk of Co and I deficiency. Dosing at intervals of more than 3 weeks may not control those deficiencies fully.
· Dose: 

	PRIVATE
Ewes
	20 ml/head/2 weeks (or 30.0 ml/head/3 weeks)

	Store lambs
	14 ml/head/2 weeks (or 21.0 ml/head/3 weeks)

	Lambs at weaning
	7 ml/head/2 weeks (or 10.5 ml/head/3 weeks)


· See Tables 10, 11 and 12 for mineral requirements and mixes for sheep.

Products high in trace elements may be toxic

· Avoid products high in trace elements, unless they are labelled clearly with instructions as to their correct use: the species, type and age of animal for which they are intended (cattle, sheep; young or adult; dry or lactating) and the daily feeding rate.
· Adhere strictly to the recommended daily allowances or dosages.

Control of specific mineral imbalances in stock

Calcium (Ca) Imbalance, Hypocalcaemia and Milk Fever in Sheep

Not a common mineral imbalance in sheep, but it occurs occasionally.

The main methods of routine prevention are:

· control body condition at lambing; 

· minimise Ca intake in late pregnancy; 

· ensure adequate Mg intake pre-lambing;

· minimise stress at lambing;

· optimise feed intake on the day of lambing.

· If all else fails, give large doses of oral Ca +/- P supplement just before and after lambing. 

· Calcium carbonate (34% Ca) and di-calcium phosphate (22% Ca, 18% P) are common Ca salts.

· Molasses concentrates, good silage or hay enhances feed and Ca intake. 

· P supplements pre-lambing have little effect in preventing parturient hypocalcaemia, except at impractically high levels. 

Phosphorus (P) Deficiency in Sheep

· Deficiency of P is common in the high rainfall regions in South Africa.

· The main methods of preventing P deficiency are to give P supplements. 

· Mono-calcium phosphate, Di-calcium phosphate is a common P salt.

· Do not give high-P feeds for rams or wethers or lambs. This may cause urinary stones and other problems.

· The cheapest method is to give a daily oral P supplement of 0-3 g P to ewes, depending on P levels in the basic feed and on P requirements for late pregnancy.
· If the concentrate ration is properly balanced, no other P supplement is needed while ration is fed. P.
· A lick of 50% salt and 50% di-calsium phosphate is a efficient lick for sheep.
· Molasses and phosphate supplement (di-calcium phosphate or mono-calcium phosphate can be mixed in equal parts by weight: 20 kg molasses + 20 kg phosphate.

The use of P blocks and licks are recommended for P deficiency in sheep

Reducing risk factors

· Ca, P and vitamin D are closely related. 

· Excess Ca can deplete P in the body. The ideal Ca/P ratio in total feed for sheep is 1.4/1 but ratios in the range 1/1 to 3/1 are acceptable and wider ratios can be tolerated without adverse effect for a few weeks. 

· Vitamin D deficiency can interfere with Ca and P metabolism. 

· Vitamin D supplements are advisable for all stock in winter or in stock confined to dark or shaded places, such as the north side of wooded mountains.

Cobalt (Co) Deficiency in Sheep

· Co deficiency can be simple (low levels in soil and feed) or induced by high soil manganese (Mn), which prevents uptake of Co by herbage.

· Oral Co is the main method of correction of Co deficiency. Co sulphate (21.0% Co) is a common Co salt. Co by injection has no value. 

.

Copper (Cu) Deficiency in Sheep

· Cu deficiency can be simple (low levels in soil and feed) or induced by high levels of Cu-antagonists in the diet (Mo, soil, Fe, factors in lush grass, S in sheep). 

· Use of veterinary Cu products and oral Cu are the main method of correction of Cu deficiency. Cu sulphate (25.4% Cu) is a common Cu salt. 

· Cu sulphate drench, if it accidentally enters the lungs, can cause shock and death in cattle as well as sheep.

· Lambs in Cu-deficient flocks may show illthrift pre-weaning, but especially post-weaning. In such flocks, treatment of the dam in late pregnancy and of the lambs from one month of age may be needed.

· Dosage and frequency of administration of Cu compounds depends on the level of Mo, lush grass, high soil intake, high sulphate intake in water etc. 

Iodine (I) Deficiency in Sheep

· Iodine deficiency can be simple (low levels in soil and feed) or induced by high levels of Iodine antagonists in the diet (goitrogens, factors in lush grass, high Ca intake). 

· Oral Iodine is the main method of correction of Iodine deficiency. Potassium iodide (76.4% I) is a common Iodine salt. 

Magnesium (Mg) Deficiency, Hypomagnesaemia and Grass-tetany

· Grass-tetany is an acute, often fatal condition. 

· Pending veterinary attention, it needs immediate first-aid therapy.

· Once tetany is confirmed, feed Mg supplements to all the lactating ewes in the group and consider other preventative measures.

Manganese (Mn) Deficiency in Sheep

· Simple Mn deficiency is very rare in sheep. 

· When it occurs, Mn deficiency is usually secondary, induced by high soil pH (alkaline). 

· Over-liming can markedly decrease herbage Mn. 

· Avoidance of over-liming can help to reduce the risk but oral Mn supplements are the best method of control. Mn sulphate (32.5% Mn) is a common Mn salt.

Selenium (Se) Deficiency in Sheep

· Nutritional muscular dystrophy (white muscle disease) and paralysis are selenium deficiency symptoms.

· Selenium interacts with Vit E in the maintenance of normal cell functions.

· Because of the widespread occurrence of Se deficiency (with and without loss of animal productivity), there is a strong case for including 0.3-0,5 mg Se/sheep/day in the daily allowance of commercial mineral supplements or rations.

· In flocks that have a high incidence of still-birth or weak lamb syndrome due to Se deficiency, give a Se supplement to any ewes due to lamb. 

· Lambs born alive in such flocks may also benefit from a Se supplement within one week of birth. 

· A injection of Na selenite plus vitamin E or MULTIMIN is recommended at birth, or within a few days of birth.

· If a injection is used, repeat it after 4-5 weeks, or give alternative Se supplements to the lambs.

· Lambs in Se-deficient flocks may show illthrift pre-weaning or post-weaning. In such flocks, treatment of the dam in late pregnancy and of the lambs from one month of age may be needed. 

· Dosage and frequency of administration of Se compounds depends on the bodyweight of the animals and on the degree of challenge to Se status. 

There are three main Se compounds for injection: barium selenate long-acting depot injection) and Na selenite or Na selenate (both short acting).

· All products are given subcutaneously. 

· Intramuscular injections are not recommended, as they may damage meat. 

· In contrast to Cu injections, Se injections may be given close to mating, without risk of reducing conception rates. 

Sodium (Na) Deficiency in Sheep

· A salt hunger does occur in some parts of the country. 

· The main methods of preventing Na shortage are to give Na supplements and to avoid excessive K intakes, especially by lactating females

· Salt is often used as a cheap carrier for major or trace elements.

· Salt is often used as a lick intake inhibitor.

· The cheapest method is to give an oral Na supplement: Ewes may get 1.0-2.3 g Na (2.6-5.9 g salt)/head/d but they can handle up to 10 g Na (26 g salt) or more/d without problems. 
· If the concentrate ration is properly balanced, no other Na supplement is needed while ration is fed. Na levels of the order of 0.40-0.50% are advisable for concentrates.

· Ensure that high-concentrate diets for lambs and young calves contain 1-2% salt to reduce the risk of formation of urinary stones. 

Zinc (Zn) Deficiency in Sheep

· Zn deficiency can be simple (low levels in soil and feed) or induced by high feed Ca levels, which block Zn absorption from the gut. 

· Primary deficiency of Zn is rare in ruminants. Secondary deficiency, due to excess dietary Ca, can occur.

· Oral Zn is the main method of correction. Zn sulphate (22.7% Zn) is a common Zn salt.

· To reduce the risk of secondary deficiency, use Zn supplements in diets high in Ca. 

· Avoid excessive Ca intakes. 

· If ewes need Zn supplement (33-75 mg Zn/head/d, if lambs need Zn supplement (11-25 mg Zn/head/d), and 0.4 kg concentrate is to be fed, it should contain 28-63 mg Zn/kg. 

· Periodic drenching with oral Zn sulphate (22.7% Zn) is effective if adequate doses are given often enough. 

· A 14 to 21 day supply of Zn can be given in drenches every 2-3 weeks during the grazing season. 

· A dose of 3.33 g Zn sulphate (756 mg Zn)/70 kg bodyweight every 2 weeks or 5.0 g Zn sulphate (1134 mg Zn)/70 kg bodyweight every 3 weeks is enough for sheep

· Intramuscular depot injections of Zn oxide or Zn dust in olive oil have been used to treat Zn deficiency in sheep. The dose was 200 mg Zn for adult sheep and 50 mg Zn for lambs.

· If recommended daily allowances are above or below those shown, the trace element and vitamin levels should be adjusted down or up, accordingly.
· Never feed cow minerals to calves, ewe minerals to lambs, or cattle minerals to sheep.

· To prevent urinary stones in lambs/rams, feed 0-2% (low) levels of Mg in mineral mixes.

· Do not give Cu to sheep in drenches, mineral mixes, licks etc, except on veterinary advice, following diagnosis of Cu deficiency in the flock by blood test and/or on clinical/post-mortem findings.

Table 10 - Mineral Mixtures for Ewes (values in brackets represent the top specifications 

	PRIVATE

	Pre-Lambing
	Post-Lambing
	Tetany Time

	Daily allowance of mineral mix

(g/head/d)
	16 
	24
	30

	g/100 g (or %) mix

	Ca
	15-21 ( 18)
	11-17 ( 15)
	6-10 ( 8)

	P
	3-11 ( 3)
	5-11 ( 7)
	4-6 ( 5)

	Mg
	3-4 ( 3)
	4-6 ( 5)
	10-17 ( 14)

	Na
	5-18 ( 11)
	7-13 ( 9)
	7-11 ( 7)

	mg/kg mix

	Zn
	2063-4688 (4688)
	1375-3125 (3125)
	1100-2500 (2500)

	Mn
	2063-2625 (2625)
	1375-1750 (1750)
	1100-1400 (1400)

	I
	75-375 ( 375)
	50-250 ( 250)
	40-200 ( 200)

	Co
	31-125 ( 125)
	21-83 ( 83)
	17-67 ( 67)

	Se
	26-31 ( 31)
	16-21 ( 21)
	13-17 ( 17)

	Cu
	(0-1125) ( ***)
	(0-750) ( ***)
	(0-600) ( ***)

	iu/kg mix

	Vit A
	550000
	458333
	366667

	Vit D3
	100000
	83333
	66667

	Vit E
	750-2500
	625-2083
	500-1667


Table 11 - Examples of mineral requirements for sheep  

	PRIVATE
Animal
	Ca
	P
	Mg
	Na

	Lambed ewes
	0-4
	0-3
	1-5**
	1-10

	Dry ewes
	0-4
	0-3
	.5-.7
	1-10

	Strong store lambs
	0-4
	0-2
	0-.35
	0-10

	Lambs at weaning
	0-1.3
	0-1
	0-.25
	0-3


Table 12 – Examples of mineral mixes for lambs (Values in brackets represent the top specifications).

	Daily allowance of mineral
	Lamb:  20 – 60 kg

	
	4 g/10 kg BODYWEIGHT

	g/100 g (or %) mix

	Ca
	12-18 ( 15)

	P
	6-8 ( 7)

	Mg**
	0-2 ( 1)

	Na
	9-13 ( 11)

	Mg/kg mix

	Zn
	1375-3125 (2250)

	Mn
	1375-1750 (1563)

	Cu***
	(0-750) ( ***)

	I
	50-250 ( 150)

	Co
	25-83 ( 54)

	Se****
	16-21 ( 18)


Creep Feeding Lambs

Creep feeding is a management practice of making supplemental feed available only to nursing lambs. 

Creep feeding is desirable because:

· lambs gain as much as 100g day more when their milk diet is supplemented with grain, 

· the lambs are ready for market one to two months earlier, thus earlier marketing is adapted to a higher market for spring lambs, and 

· the lambs are not allowed to go to pasture, thus permitting more ewes on the same pasture and reducing internal parasites in the lambs. 

Creep feed rations

· The principle behind creep feeding is to stimulate lambs to eat and therefore promote weight gain. Therefore, highly palatable feeds must be provided
· Creep rations do not need to be complex. 

· Palatability as well as the protein level are keys to success of intake. 

· The intake level is the key to rapid growth. 

· Creep rations should be at least 15 percent protein. 

· Some are as high as 21 percent and are very successful. 

· The older the lambs, the less protein they need.

· Lambs should eat a minimum of 250g of creep feed per head per day from 20 days of age to weaning. 

· At weaning, protein requirements of lambs drop to 15-16%. 

· An advantage of the complete feeds and protein supplements is that they are fortified with antibiotics, vitamins, and minerals, which are important for lamb health and performance. 

· Antibiotics should be added to the ration. 

· Alfalfa or good quality hay either long, chopped or pelleted should be available either free choice or in the mixture. A complete mixture could vary from 20 to 40 percent roughage. 

· Any of the rations in Table 13 are acceptable, or you may make your own which meets the requirements. 

· Lambs will normally eat an average of 300g to 900g of a creep ration per day from 30 to 120 days of age. 

· The "old stand by" ration for creep feeding lambs is 70% maize meal and 30% alfalfa hay. 

· Over time, the ration should be changed to represent what will be fed once the lamb is weaned. 

· Complete feeds are available commercially, which can be convenient yet expensive

A simple mixture of 80-85% ground or cracked corn and 15-20% soybean oil cake meal, with free choice high quality alfalfa hay is a very palatable early creep ration

Table 13 -  Examples of creep feeding ratios

	Ingredient
	Ration 1
	Ration 2
	Ration 3
	Ration

	
	

	
	Percent

	Maize meal
	80
	75
	55
	55

	Oats
	10
	10
	5
	25

	Oil meal
	10
	10
	

	15

	Molasses
	

	5
	

	5

	Alfalfa 
	

	

	40
	


	Alfalfa/ good quality hay
	                       Free Choice
	Free Choice
	

	


	Antibiotic
	+
	+
	+
	+


Benefits of creep feeding

· Creep feeding young lambs while still nursing the ewe can provide valuable supplemental weight gain. 

· This added weight gain has the most economic value for lambs managed in an intensive, early weaning production system where lambs will be maintained in a dry-lot. 

· Conversely, for lambs that will be developed on pasture throughout the spring and summer, creep feeding would be of less value due to the relative expense of this early weight gain. 

· Creep feeding also is beneficial for flocks with a high number of multiple births, or flocks with ewes having limited milk production.

· Young lambs may be started on creep feed as early as 10 days of age. 

· For creep feeding to be economical, lambs must consume enough feed to increase performance. 

Management 

· Lambs should have creep feed available when they are a week old, although they will not consume much until they are 2 to 3 weeks of age.

· Creep fed lambs should be vaccinated for enterotoxemia at 4 to 6 weeks of age. 

· For best prevention, the pregnant ewe should be vaccinated 2 to 4 weeks before lambing (all vaccines are Clostridium perfringen Type D). 

· Replace the feed in the creep daily. 

· Old creep feed may be given to the ewe flock. 

· Young lambs are very sensitive to what they eat, and will not consume stale or contaminated feed.

· Utilise covered feeders that minimise contamination from lambs standing or playing in the feeder. 

· At a young age, lambs prefer feeds that are finely ground and have a small particle size. 

· Foodstuffs high in palatability for young lambs include soybean meal, ground corn, and alfalfa hay. 

· The feed being fed to the ewes may also be included free choice in the creep feeder. 

· Early in the creep-feeding period, stimulating intake is of primary concern. 

· As the lambs get to 4 to 6 weeks of age and older, coarser feeds become more palatable. 

· Providing feeds early will enhance the lambs' acceptance to these coarser feeds. As the lamb gets older, intakes and growth rates should increase. 

· Pelted supplements to be mixed with cracked corn are generally more expensive, and are also widely available. 

The creep feeder

· Intake of creep feed is influenced by the design of the creep area as well as the feed provided. 

· The creep area should be kept dry and well bedded. 

· Place the creep in a high-traffic area where lambs will naturally find their way into it. 

· The creep area should be large enough that the majority of the lambs may be in it at any one time. 

· Observation of the traffic patterns of the ewes and lambs will help identify an ideal location. 

· Creep gates should provide spaces between 20 to 30 cm to allow lambs in but keep ewes out. 

· Creep gates with rollers allow larger lambs through a smaller space. A small used tire can also be used as a creep gate.

· Utilise covered feeders that minimise contamination from lambs standing or playing in the feeder. 

· The creep ration need not be expensive or complex. 

· Of critical importance is that the feed be kept fresh and dry. 

Drought feeding

Preparing for drought

· Drought planning should be part of the ongoing management so that the financial burden can be spread over the good seasons as well as the bad. 

· Areas for consideration when planning for drought include: 

· stocking rate 

· fodder conservation 

· pasture improvement 

· water supply 

· irrigation 

· off-farm investment 

· fodder tree plantings. 

Drought strategies

· Producers who develop a well-defined plan of action early—and have the determination to follow it through—usually emerge from drought in a stronger financial position and cope better with its emotional stress.

· Strategies should include: 

· a prediction of the possible length of the drought using rainfall probabilities and pasture growth curves so that critical deadline dates can be set. 

· the current value of stock and priorities for the sale of sheep; 

· a prediction of the value of stock at the end of the drought—values are commonly overestimated, although this is somewhat dependent on the length of the drought; 

· the availability and cost of fodder; 

· the cost of feeding; 

· the expected value of production through the drought; 

· consideration of the purchase of land, particularly irrigation land, instead of feed. 

· Drought strategies need to be flexible, continually reassessed and varied according to changing circumstances such as increased cost of feeding, changes to stock prices or a shift in the financial situation of the farmer.

· Feeding divides into two categories:

· Supplementary feeding which is initiated as pastures deteriorate in the lead-up to drought;

· Drought feeding which is experienced when sheep are obtaining a relatively small proportion of their nutritional requirements from paddock feed.
Supplementary feeding

· Early in a drought there is often plenty of poor quality pasture. 

· Supplementary feeding should aim to make best use of this feed through the supply of limited nutrients. 

· Take care when selecting a supplement to ensure it makes up the deficiency and balances the diet.

· Principles for efficient use of supplements include:

· select supplements high in the nutrients most limiting in the pasture; 

· balance the supplement to ensure efficient rumen function which can mean up to 30 per cent crude protein in cereal grain supplements young and lactating animals have a greater need for protein; 

· choose feeding techniques which minimise disruption to the digestive system; 

· start feeding animals with the greatest needs (for example, pregnant ewe of low fat score or weaners below critical body weights); 

· monitor feeding levels through fat scoring and weighing sheep. 

Change to drought feeding

· The move from supplementary to drought feeding can be defined as that stage when pasture is no longer capable of supporting 30 per cent of nutritional requirements. 

· At about this time, or when further grazing is likely to deplete pastures to the point where soil erosion could occur, sheep should be restricted to small paddocks or feedlots. 

· Management may decide to restrict sheep much earlier than indicated above to save pasture for lambing or weaning.

· The benefits of restricting sheep are: 

· limit overgrazing and pasture degradation; 

· limit the risk of soil erosion; 

· achieve more efficient use of fodder by reducing the energy cost associated with grazing; 

· reduce costs associated with feeding and stock management. 

Nutrients

· Whether being fed for maintenance or for production, sheep need a balanced supply of nutrients.

· Nutrients divide broadly into: 

· energy 

· protein 

· minerals 

· vitamins. 

· Although water is not considered a nutrient, an adequate supply of drinkable water is vital for livestock survival during drought.
Energy requirements for maintenance

· Animals for all body functions need energy. 

· In drought, energy will be the most limiting nutrient. Addressing this need is the first requirement in a drought feeding program. 

· Sheep requirements for energy depend on: 

· body weight 

· energy concentration of the feed 

· pregnancy 

· lactation 

· growth 

· weather conditions. 

· The first step in finding the energy needs of adult sheep is to calculate the amount of feed needed to provide sufficient energy to maintain body weight. 

· If they are pregnant or lactating, adjustments are made to the maintenance value and these are discussed in the next section.

· To calculate the feed requirement for maintenance, one needs to know the energy content of the feed or feeds to be used. 

· Chill—wind, low temperatures or rain, or more than one of these—can significantly increase energy requirements of sheep. 

· Chill can influence energy requirements until sheep have a wool depth of 3 cm.

· Good quality hay is the best source of extra feed during cold stress periods. 

Protein

· Rapidly growing sheep or lambs, ewes in late pregnancy and through lactation, have greater need for protein than do animals that are maintaining weight. 

· The amount of protein required is also influenced by the energy content of the diet.

· In ruminants, most of the protein in feed is digested in the rumen—although part of this digested protein is converted to microbial protein that is eventually digested in the small intestine and used by the sheep.

· Urea, while not a protein, is used to supplement low-protein diets. 

· Rumen microorganisms use the ammonia produced from urea to build their own protein requirements. 

· This protein becomes available to the sheep when the micro-organisms pass from the rumen to the small intestine where they are digested.

· Add 1 per cent of urea by ration weight to the diet to increase the overall crude protein by 2.8 per cent. 

· Urea supplementation will only be effective if: 

· there is a good supply of energy, and protein is limiting; 

· it is fed daily or through self-feeders.

· Urea is toxic. 
· It is important that urea is properly mixed into the feed, as concentrated pockets of the substance will kill stock. 
.
Minerals

· Six major minerals and seven minor minerals are recognised as being important to sheep production. 

· However, only two—calcium and sodium—are needed as additional supplements during drought feeding.

· Calcium is deficient when diets consist mainly of cereal grain. 

· To prevent calcium deficiency add finely ground agricultural limestone (calcium carbonate) to cereal grain at 1.5 per cent weight of ration. 

· Sodium is deficient in most grains. 

· Add 0.5 per cent of the fine salt to grain diets to prevent a deficiency. 

· Additional amounts of salt are not needed if the water has high salt levels. 

· The likelihood of any other mineral being deficient, is low.

· Blocks—particularly the shotgun types—are inefficient for correcting mineral deficiencies. 

· Most minerals are toxic in excessive levels. 

· If a mineral deficiency is suspected seeks veterinary advice and, if necessary, treat the specific deficiency.
Vitamins

Two vitamins, A and E, are the only vitamins likely to be deficient during drought feeding.

VITAMIN A

· Vitamin A is obtained from green pasture, hay with good green colour and yellow maize. 

· Even a short green grass will supply adequate quantities of the vitamin. Vitamin A is stored in the liver. 

· Young sheep usually experience deficiencies when they have been without green pasture, green hay or yellow maize for 6 months and adults will be deficient after 12 months. 

· Symptoms are night blindness, eye discharges and ill-thrift. 

· Treat with vitamin A if lambs have been off sources of the vitamin for 3–4 months and if adult stock have been off sources for 9–10 months. 

· A single drench protects for about 6 months.

Vitamin E

· Vitamin E deficiency induces symptoms similar to selenium deficiency—that is, stillborn lambs and older lambs that suffer from a stiff, stilted gait, lameness and arch back. 

· An interrelationship exists between vitamin E and selenium. 

· Grains and hays are fair to good sources of vitamin E, although considerable variation does occur.

· If you suspect a deficiency, seek veterinary advice for confirmation and treatment. 
Feeding management

· Often, fodder from unusual sources is fed to livestock in drought. For example, feeding waste fruit and vegetables, or by-products from processing operations is common.

Grain introduction

· Take care when introducing sheep to grain and pelleted diets, as there is the risk of acidosis. 

· The high starch content of most grains can cause grain poisoning. 

· Lupin is the exception; it is low in starch. 

· Slowly introduce sheep to high-grain diets (Table 14).

· Adding salt to grain helps reduce the risk of poisoning during grain introduction.

· Lupins or soybeans are the only grain that does not need a long introductory period. It is low in starch and is therefore a very low grain-poisoning risk.
Table 14 - Grain introductory program

	PRIVATE
 Days
	Amount of grain

(grams per head)
	Frequency of feeding

	50
	Daily
	1 and 2

	100
	Daily
	3 and 4

	200
	Daily
	5 and 6

	300
	Daily
	7 and 8

	370
	Daily
	9, 10 and 11

	430
	Daily
	12, 13 and 14

	860
	Every 2nd day
	15 and 17

	1290
	Every 3rd day
	19, 22 and thereafter


Changing grains, nuts or pellets

· Sheep, which have been accustomed to one type of grain, cannot immediately adjust to another. 

· Consequently, severe stress, a high incidence of tender wool and death can result from a sudden switch in feed. 

· Even the same grain type obtained from a different source has caused losses. 

· Manufactured feeds based on cereal grain can cause grain poisoning and should be introduced to stock in a similar way to grain. 

· Manufacturers may change the major grain ingredients, or change the processing procedure from one batch to the next, which may lead to grain poisoning.
· If it is necessary to use a different grain, arrange the supplies early and mix the old grain with the new, gradually increasing the concentration of the new grain over at least four feeds. 
· Incorporate sodium bentonite or salt to reduce the risk of grain poisoning during the change.
Frequency of feeding

· The physiological state of the sheep, type of feed, availability and capacity of troughs and self-feeders determine frequency of feeding, and the risk of feed losses through rain, birds and other animals.
· Feed dry sheep, and ewes up to the last four weeks of pregnancy, twice weekly. 
· This gives better results than more frequent feeding. 
· However, ewes in late pregnancy or during lactation, and young weaners, require daily feeding or a constant supply of feed such as from self-feeders. 
· These sheep are commonly fed both hay and grain. Feeding each on alternate days is a satisfactory practice.
Feeding methods

· Grains are normally fed by trailing on the ground, particularly the larger grains that are easily picked up by sheep—for example, corn. 

· Trailing is not advisable when the ground is either cracked or excessively dusty. 

· Low-cost troughs can be made from surplus farm materials. 

· Examples of such materials are corrugated iron between steel posts, timber or rubber belting.

· If there is a need to use additives, such as a protein meal or urea, it is advisable to feed from troughs. 

· Trail length and trough space depends on the size and number of sheep, and the amount of ration being fed out. 

· If you are using small daily feeds, allow up to 15 cm of double-sided trough for large-framed sheep; but with less frequent feeding, trough lengths can be reduced to 7 cm.

· Trail or trough feeding during lambing can cause mismothering. Where possible, use self-feeders. 

· Several types of self-feeders can regulate the flow of feed for supplementary feeding situations.
· Feed lambs and weaners from troughs with hay placed in hayracks. 
· When feeding hay on the ground, break bales open and scatter them widely to allow ready access. 
· Rolling out round bales will improve accessibility.
Feeding paddocks and lots

· In drought, sheep are best restricted to small areas or even feedlots. 

· This limits pasture damage and erosion, restricts possible weed contamination derived from purchased feeds, leads to more efficient fodder usage, and reduces costs associated with feeding.

· When the drought breaks, restrict sheep until sufficient pasture is available. 

· This eliminates what are often high mortalities caused by weakened animals chasing the first green growth.

· When choosing the areas to feed stock, consider such aspects as:

· proximity of the feed supply, 

· shelter, 

· access to good quality water, 

· soil type, 

· pasture quality and proximity to residential areas. 

· Wet weather access is also important.

Costing feeds

· Energy is the most critical nutrient in drought feeding. 

· Feed purchasing should be based primarily on the cost per unit of energy. 

· During droughts cereal grains are the cheapest form of energy when compared to hay (Tabel 14). 

· However, there are circumstances when hay needs to be fed. These are during lactation, with young weaners or periods of cold stress. The above principles apply when buying hay.

Stock management


· Carefully consider the options available when coming into a drought. 

· Keep in mind that the number of options available generally decreases as the drought progresses.

· Draw up a list of stock and management priorities as part of the overall strategy. 

· Follow these unless there are good reasons to alter the strategy.

Stock culling priorities

· Reducing sheep numbers is the simplest way of making the available feed go further.

· If you are forced to sell stock because of drought, there are provisions to allow income, for tax purposes, to be carried forward into the next financial year. Contact the Tax Office or your accountant for details.

· As the drought progresses, it is probably worth keeping only the most valuable sheep that is; those, which you anticipate, will contribute greatest to cash flow following the drought.

· Following is a list of priorities for the disposal of sheep: 

· all unthrifty sheep and sheep in poor health including those with conformation faults—for example, poor mouths and feet, and damaged udders—diseased sheep and cull weaners; 

· old wethers and aged ewes; 

· dry ewes; 

· remaining wethers and weaners; 

· quality breeding stock. 

· Good quality breeding ewes and rams are the most valuable sheep at the end of the drought. This group will need special care if breeding programs are to be maintained.
When to start feeding

· Fat scores in the range of 2–3, especially if ewes are pregnant or stock are exposed to cold conditions, should be the minimum objective.

· Start feeding when the sheep are at least 3–4 kg above the desired maintenance weight to allow for some weight loss during grain introduction. 

· In practice, feeding is likely to have started as part of a supplementary feeding phase as the property moves towards drought.

· Train sheep that have not been fed before by including previously fed sheep in the mob to encourage the inexperienced sheep to feed. Untrained sheep are best educated in small paddocks.

· Widely scatter a highly palatable fodder, such as lucerne or clover hay, to encourage sheep to start feeding. Holding sheep near the feed may be necessary. Do not feed the sheep again until most of the hay is eaten.

· When the sheep are readily eating the hay, introduce a small quantity of grain 
· A policy of educating lambs to grain feeding before weaning, even in good years, will eliminate the often laborious and time-consuming task of starting sheep to feed. 
· Feed three or four times—preferably with the grain which is most likely to be fed in the future. 
· Experience with this technique has shown that if their lambs eating from a grain trail see ewes, these lambs will readily commence feeding when next fed, even if some years pass before they are fed again.
Monitoring the feeding program

· Woolly sheep often look in much better condition than they really are. 

· Scales for determining body weight and fat scoring are useful methods for monitoring sheep performance. 

· Body weight alone ignores the fact that sheep can be heavy because of large frame size and may carry little in the way of fat reserves.

· Changes in fat score and body weight provide an objective method to determine the adequacy of existing feeding levels. Feeding decisions based on fat scoring and body weights should ensure more efficient use of feed.

· Monitor a small portion of the flock on a regular basis. Fat scoring and weighing 50 sheep from a flock of 500 will be sufficient to find if there has been a change. 

Pregnant ewes


Special attention needs to be given to the nutrition of pregnant ewes if mortalities are to be prevented.

· To ensure adequate lamb birth weights and ewe mothering ability, maintain pregnant ewes in at least fat score 2 throughout pregnancy and preferably rising towards fat score 3 before lambing.

· Lamb birth weights of over 3.5 kg are needed to ensure good survival rates. 

· Overfeeding ewes in the last 4–6 weeks of pregnancy causes lambs to grow rapidly which can lead to difficult births. However, this is unlikely to occur in drought. 

· Under-nutrition during late pregnancy reduces milk production and the ewe’s mothering instincts. In these circumstances it is common to see ewes abandon their lambs shortly after birth.

· Ultrasound scanning before day 90 of pregnancy gives added flexibility in treating preferentially dry, single-bearing and twin-bearing ewes.
Lambing management

· Pre-lambing feeding decisions are important in determining ewe and lamb survival. 

· There is no point spending money to get ewes through to lambing, and then not provide the additional feed requirements of lactation. Return on invested is only realised if the ewes rear their lambs successfully.

· The main causes of lamb deaths during drought are usually a combination of two or more of the following: 

· mismothering 

· starvation 

· exposure 

· delayed or difficult birth. 

· During drought, sheep should be concentrated into smaller paddocks or feedlots.

· A guide is a maximum stocking density of 18 ewes per hectare for a mixed mob containing single and twin-bearing ewes. 

· Allow 10 ewes per hectare for twin bearers.

· If possible, avoid hand feeding during lambing as it can lead to excessive levels of mismothering. If hand feeding is unavoidable feed the ewes daily or top up self-feeders regularly to reduce mismothering.

· While indicating ewes should be spread out for lambing, paddocks should not be too large as this will discourage mothering following ewe and lamb separation. 

Ewes and lambs

· After lambing, the dietary requirements for energy increase dramatically. 

· The proportion of protein in the diet should be higher and roughage is needed to ensure satisfactory milk production.

· Whole-grain diets can be used from late pregnancy onwards.

· However, lamb survival and growth are improved if there is at least 20 per cent good quality hay in their diet.

·  Alternatively, silage can also be used as a roughage source. 

· Silage has been used successfully for all classes of sheep, and for a broad range of production levels.

· Silage length is important when considering a sheep’s—particularly a lamb’s—ability to consume large quantities of the feed. 

· Use precision chop harvesting equipment when making silage for sheep.

· The high fibre content of oats provides the exception to the need for additional roughage in the diet of lactating ewes.

· However, it is important that the protein content of oat-based diets be at least 12 per cent crude protein.

· Growth rates below 100 g a day for lambs from smaller framed ewes and 150 g a day for large-frame types increases the risk of deaths.

· Under-nutrition up to about six months of age can affect mature body weight, lifetime wool production and reproduction. 

· The effect on wool production depends on the severity and length of the under-nutrition. If the follicle number is reduced, the sheep compensates by increasing staple length and fibre diameter.

· Mismothering of lambs during drought feeding is a serious problem. Generally it is the less vigorous lambs which tend to be mismothered. 

· Adequate feeding during the pre-lambing period can reduce this. Use self-feeders to reduce mismothering. 

· Daily feeding also helps to reduce the problem. 

· Feeding in the early afternoon is the preferred time as it reduces the risk of mismothering.

· Camps selection and flock size are important factors influencing mismothering.
.
Weaning

· Train lambs to feed on grain and hay supplements while they are still on their mothers.

·  If you do not train the lambs, it will take up to three weeks to bring weaners on to adequate quantities of hay or grain. During that time substantial weight may be lost.

· Wean lambs early to gain a more efficient use of the feed. In addition, a long lactation is likely to excessively deplete ewe fat reserves, reducing the likelihood of a successful re-joining. 

· Lambs can be weaned successfully if they reach a minimum weight of 8 kg and are at least eight weeks of age.

· Consider finishing meat type lambs through a feedlot. 
Weaners

· Feed weaners to achieve 20–25 kg, depending on frame size, by six months of age. 

· When weaners reach this weight, feeding levels can be set to maintain their weight, or preferably show a small gain.

· Incorporate roughage into weaner diets early in the post-weaning phase. 
· Use high quality hay, comprising at least 20 per cent of the ration. 
· Young sheep have a higher need for protein compared to older dry ewes and wethers. 
Shearing

· Wool growth during drought will generally be finer in micron, shorter in staple length, lower in staple strength and lighter in greasy fleece weight.

· The level of dust, vegetable matter and feed contamination will vary with the district and feeding method.

· There is no need to change the time of shearing during a drought although it may be advantageous to shear cull sheep before selling. If forced to shear early due to drought, tax provisions do exist to allow this income to be carried forward into the next financial year.

· Sheep need more feed after shearing and more frequent feeding may be required. If extra feed is needed, hay is the best alternative as it prevents digestive upsets. 

· Off-shears losses during drought can be severe. Provide shelter as all sheep are at risk from exposure.

· Sheep are less affected by chilling with increased wool growth. The effect of chill is minimal once wool length achieves 3 cm.
Shy feeders

· A variable proportion of sheep and lambs will not adapt to drought feeding. 

· The proportion of shy feeders depends on the age of the sheep or lambs, previous feeding history, ration, feeding frequency and mob size, but up to 10 per cent are not uncommon.

· Removes shy feeders from the flock and feed them separately. 
· A proportion of shy feeders treated in this way will eventually eat the ration. 
· Those that don’t, can be fed with good quality hay or pasture (if available) or sold.
When the drought breaks

· In previous droughts, many properties have experienced their heaviest losses during the period immediately after drought breaking rain. 

· Prolonged wet conditions turn sheep off their feed. 

· Problems exist under these circumstances if grain is being fed on the ground.

· As soon as the first green feed emerges, sheep will chase this, expending more energy.

· It is essential that sheep are kept confined to the restricted feeding areas until adequate pasture is available. 
· At that point, allow increased grazing time each day until full grazing is provided after 6–7 days. 
· Allowing immediate full grazing will lead to digestive disorders.
Sheep health

· A number of conditions occur more commonly when drought feeding, especially when sheep are congregated on small areas for feeding.

· Some of these conditions are discussed below, together with recommendations on prevention and control.

· A number of the conditions are discussed:

Table 15 - Total drought rations for sheep - weekly energy requirements for maintenance and minimum dietary protein concentrations for different classes of sheep, assuming no paddock feed is available. 

	Class of stock
	Energy re-quirement MJ/week
	Minimum crude protein
% DM
	Feed ingredient
	Ration

kg per head per week
	Remarks* 


	Adult dry sheep, ewes in early stages of pregnancy, medium-framed, store condition at about 40 kg body weight
	42
	6
	Corn, Wheat or
	3.5
	

	
	
	
	Oats or
	4
	

	
	
	
	Hay (good) or
	5
	

	
	
	
	Hay (poor)
	7
	

	Pregnant ewes, last 4-6 weeks before lambing (medium framed)
	52
	8
	Corn, Wheat or
	4
	Some hay (or dry feed) is desirable but, if in short supply save until after lambing and increase grain ration by 0.5kg as a substitute;

	
	
	
	Oats
	4.5
	

	
	
	
	plus hay (good to average)
	1
	

	
	
	
	Or, good hay (alone)
	1
	

	Ewes (medium-framed) with lambs at foot
	84 (first 4 weeks 100)
	10
	Corn, Wheat or
	6
	Rates apply to sheep with normal lambing patterns from start of lambing. If lambing is concentrated, increase rations by 1 kg grain plus 1 kg hay for first 3-4 weeks following the lambing peak, for full milk production. Wheat alone is not a satisfactory feed for lactating ewes.

	
	
	
	Oats
	7
	

	
	
	
	plus hay (good) or
	1.5
	

	
	
	
	hay (average)
	2
	

	
	
	
	Or, good hay (alone).
	10
	

	Early-weaned lambs up to 15 kg body weight gaining 1-2 kg per head per week
	35
	12
	Mixed cereal grain (3 parts) and lupins or Soya (1 part) plus good hay (10%)
	Feed to appetite

(3.5)
	Combine the mixed grain feed with hay and feed the combined ration.



	Weaned lambs greater than 15 kg body weight
	35
	10
	Corn, Wheat, Oats or Hay (good) plus grazing (about 1/3 ration) Or, good hay (alone).
	2

2.3

3

4.5
	Give access to the best grazing at all times. If no useful grazing is available, give extra 1.5 kg good hay (or 2 kg average hay). 
If hay is very scarce, reduce to 0.3 kg and increase grain by 0.8 kg (per week). 


PRIVATE




Grain poisoning (Acidosis)

Cause: 

· Grains are highly fermentable carbohydrate-rich foods.
·  Following ingestion of excessive quantities there is a sudden change in the microbe population in the rumen, leading to the formation of large amounts of lactic acid that causes this condition. 
· In practice the condition commonly occurs: 

· when sheep are first given access to grain; 

· when there is a sudden increase in the amount of grain being fed; 

· when too much grain is fed allowing excessive consumption; 

· when there is a change in the type of grain or concentrate being fed or even the same grain type but from differing sources. 

Clinical signs: 

· Vary from mild to acute depending on amount of grain and previous experience with grain.

·  In milder cases, sheep are depressed, anorexic (will not feed) and ataxic (unstable on their feet).

·  In severe cases there is scouring, abdominal pain, acute lameness with heat and laminitis, apparent blindness, recumbence and death.

Treatment: 

· Is based on neutralising the excessive ruminal lactic acid. 

· Treat with a mixture of15 g sodium bicarbonate diluted in 1 litre of water as a drench for each sheep.

· Affected sheep should be given roughage such as hay until they have recovered. 

6.   LIVESTOCK IDENTIFICATION 

Stock to be identified

· Identification of livestock is required by law under the (Stock Identification Act 1962) and assists owners by deterring theft, helping to recover stolen animals and in tracing disease.

Identification methods

· Various methods are used to identify sheep including ear tattoos, tags, woolbrands and earmarks. 

· Law allows only tattooing.

Brand application and alterations

· Stockowners must complete and sign a Brand Application Form from the Registrar of Brands, Private Bag X250, Pretoria 0001, to obtain a Brand Certificate. 

Brands for livestock groups

· A brand in the case of small stock consists of one to three characters and the characters are tattooed

· Next to and 6 mm from each other or

· Below and 6 mm from each other. 

· Owners can request a choice of a brand, which will be allotted, if available.

· Brands are valid for a lifetime. 

Character sizes for brands

· The size of a character at the time of the application shall not exceed 19 mm in width at the widest and 19 mm in height at the highest part. 

Age of livestock at the time of branding

· No person may apply a brand by means of a tattoo mark on small stock under the age of 6 months. 

· Limbs on which livestock shall be tattooed and the position in which successive brands shall be applied in relation to each other.

· Sheep must be tattooed, firstly and thereafter the right ear, the left axilla vicinity and the right axilla vicinity by successive owners.

Upon receival of the Brand Certificate, it is worthwhile to contact neighbors to inform them of your brand.  This will avoid confusion in identifying stock, should they stray.

Offences

· Possessing stock, which are not legally identified. 

· Using another person's registered brand or registered earmark. 

· Applies a brand on small stock by means of a hot iron. 

· Transporting of unbranded sheep.

· Selling of unbranded sheep at public auction. 

Exceptions to branding or earmarking

Sucker lambs with mother

· If sucker lambs are moved with their mother, they do not need to be branded or earmarked but the mother must be identified correctly.

· Slaughter lambs going direct to slaughter do not require a brand.

Stud sheep

· The registered Breed Society mark may be used but the registered brand must be tattooed in the ear designated for the registered brand. (Note: A Breed Society mark in the form of an embossed eartag is not acceptable in place of the registered brand.)
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