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INTRODUCTION 

At high levels of animal performance, sheep farming can be very profitable. For example 
at 150% lambing in a ewe flock, with 80% of haggets lambing, good lamb growth and 
wool production, over 10% return on capital can be achieved based on economic farm 
surplus. 

Improved lambing percentage is one of the keys to achieving high sheep farm produc
tion and profit comparable with other livestock enterprises including dairying. 

In 1996, in recognition of the importance of improving lambing percentage, the Meat 
and Wool Boards established a programme to provide relevant information to assist 
sheep farmers towards achieving this goal. Preliminary work in this programme, 
including a comprehensive review of the world literature, showed many potentially 
viable lambs conceived at mating time were lost by the time of lamb tailing. 

Subsequently a workshop including farmers, scientists, veterinarians and consultants 
identified areas for more research on lamb survival. They concluded that considerable 
information was available but not currently being used by sheep farm ers. It was decided 
effective use of this information on the average sized sheep farm with 2,000 ewes could 
result in 200 additional lambs by tailing time. This goal could realisticaUy be achieved in 
two or three years or by the year 2000. 

Hence the programme theme,2oo by 2000. 

This booklet contains the information gathered as part of this programme. It is 
presented in the order of the reproductive cycle in sheep starting with the weaning to 
mating period and working progressively through to lambing. It is designed as a guide 
and reference to all aspects of feeding, management and husbandry associated with 
improving lambing percentage. There is information in the appendices on feed require~ 
ments of sheep, condition scoring and diagnosing causes of lamb death. 

It is emphasised that this booklet is not intended as a recipe for improved lambing 
percentage but rather as stimulus to identify areas for improvement and provision of 
information for appropriate action. The booklet does not provide all the answers or 
information as research is continuing in some of the key areas, in particular prevention 
of bearings and regulation of lamb birth weight for better survival. 

Dr Ken Geenty 
Editor 
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SUMMARY 

This summary covers the contents of Chapters 1-5 and the bullet points appear 
throughout the text as 'signposts' for ease of locating further detail. 

Chapter 1: 
LAMBING PERCENTAGE POTENTIAL ON FARMS 
Improved lambing percentage makes the biggest contribution to higher profits 
on sheep farms . This chapter covers where potential lambs are lost, scanning and 
tailing percentage on farms and changes needed to the farm system with im
proved lambing percentage. 

What happens to potential lambs? .......................................... 18 
In a South Island farm survey the average number of eggs shed per 100 
ewes mated was 161, average scanning equivalent was 134% and average 
tailing 121%. 
Of the total 40 'eggs' lost, 25 were between mating and scanning due to 
barren ewes and embryonic failures, a further two 'eggs' were accounted for 
by late pregnancy ewe deaths and 13 'eggs' perished as lambing deaths. 
There was large variation in potential lambing percentage between individual 
survey farms. 

F ann scanning surveys ............................................................ 19 
In four farm production monitoring schemes, tailing percentage increased 
between farms by 5.6 to 7.8 for each 10% increase in scanning percentage. 
Lamb losses between scanning and tailing averaged 20% for Crossbreds at 
scanning levels between 120% and 180% while average lamb losses for Meri
nos were 26% at scanning levels between 90% and 150%. 

Farm system changes ................................. .............................. 22 
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 Iambs drafted earlier. 
Key aspects to monitor are pasture cover, ewe weight and condition score, 
pregnancy scanning, lamb growth rates and animal health. 
There is no set recipe for the best farm system. 

6 



Chapter 2: 
WEANING TO MATING 
The period weaning to mating is important for preparation of ewes and rams for 
good reproductive performance and high wool production. 

Ewe weight and condition for mating .... ........ ........ ... ............. 25 
Preparation for a good lambing percentage is largely done between 
weaning and the next mating. 
Ewes need to be in good body weight and condition (C53) for high 
ovulation rates at mating. 
Ewes should not lose weight between weaning and mating as that will 
reduce food conversion efficiency and penalise wool production. 
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 summer. 
Progress can be measured by live weight and/or body condition score (CS). 

Ram health and preparation ................................................... 28 
Ram preparation is important for good mating performance and sperm 
production which begins eight weeks before mating. 
Rams should be veterinary tested and fed to reach good body condition. 
Rams should be checked 8-10 weeks before mating for general soundness, 
genital problems like epididymitis, scrotal mange or pizzle rot, and feet 
problems. 
Seek veterinary advice for treatment of genital problems or foot abscess. 
The rams should have been purchased from brucellosis accredited ram 
breeding flocks. 

Sperm production ............................. .. ..................................... 29 
Good testicle size, or scrotal circumference of 30 cm or greater, is 
important for high quality sperm and semen production. 
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. 
If rams are woolly shearing the crutch and scrotum can help and provision of 
shade in hot conditions is advisable. 
Semen quality can be tested using electro-ejaculation or an artificial 
vagina followed by inspection for sperm density and motility. 
Serving capacity or libido of rams can be tested in pens with ewes in oestrus. 
Neither of these above tests are recommended for commercial situations. 

Vasectomised rams ................................................................... 32 
Uses of vasectomised rams include stimulation of hoggets or ewes to cycle 
earlier, identifying ewes in oestrus for AI and identifying non pregnant ewes 
after mating. 
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Chapter 3: 
MATING & EARLY PREGNANCY 
The mating and early pregnancy period includes the 5-6 weeks the rams are out 
plus a week or two. During this period potential lambing percentage is deter
mined by ewe and ram fertility, ewe ovulation and conception rates and success
ful embryo establishment. 

Ewe oestrus ............................................................................... 35 
Oestrus is the period, averaging 30 hours, when ewes will accept ram service. 
The average interval between oestrus per.iods is 17 days. 
Shearing may stop ewes cycling and should be avoided from two weeks 
before until two weeks after mating. 
Ewe haggets which show oestrus have a higher lifetime reproductive per
formance than those which don't. 

Ewe ovulation rate ........................................................ ........... 37 
A high ovulation rate (O/R) is the first step in achieving a high lambing 
percentage. 
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 rate. 
A 10% increase in aiR means 6.9% more lambs born and 5.7% more lambs 
tailed. 
Increases in lamb drop above 170% are mainly due to more trip lets and 
less singles. 
Underfeeding just before and during mating will reduce aiR. 
Major genes affecting aiR include the Booroola and InverdaJe. Ewes with 
these genes have higher aiR by 1-3 eggs (homozygous Inverdale ewes are 
infertile). 
There is breed variation in average a IR with Merinos at the lower end of the 
scale, crossbreds in the middle and Finns highest with potential lamb drops 
over 200%. 
There is large variation in aiR within breeds. 
Crossbreeding can be used to introduce high fertility genes and will give up 
to 20% increase in aiR in addition to the breed genetic gain. 
Vaccines (eg Androvax) which immunise ewes against some of their own 
hormones can increase O/R by up to 58%. 
Ewe breeding season is normally from eady 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. 
Breeds such as Dorsets (polled or horned) and Merinos have a longer breed
ing season than crossbreds. 
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Synchronisation .... .... ..... ......... .. ...... ........ .. ... ..... ........ ..... .... ....... 43 
Synchronisation can be used to get ewes ovulating simultaneously by using 
hormones or rams. 
Rams introduced early in the breeding season, either vasectornised or entire, 
will stimulate ewes to ovulate within 3-6 days. 
Use of hormones involves CrDR sponges with progestagens inserted into the 
vagina so ewes will ovulate after withdraw!' 
Synchronisation for out of season breeding usually requires PMSG also to 
stimulate ovulation. 
The pituitary hormone melatonin can be used as an implant to regulate the 
breeding season. 

Internal p arasites and trace elements .................. .......... ........ .45 
Worms are not normally a problem with ewes at mating time but check
ing faecal egg counts prior to mating, particularly with young ewes, may 
be warranted. 
Selenium should be routinely administered pre mating in deficient areas . 
Iodine deficiency can suppress lambing percentage so levels should be 
checked. 

T oxins ..................... ..... .... ... .... ......... ....... ..................... .............. 47 
Facial eczema (FE) caused by a pasture fungus can suppress lambing 
percentage through increased barrenness and fewer multiples. 
Effects of FE can be minimised by preventive grazing management, zinc 
dosing or breeding for resistance. 
The toxin zearalenone from a pasture fungus can reduce ewe fertility and 
fecundity. 
Tests for zearalenone levels are best done using ewe urine samples. 
P hyto-oestrogens produced by p lants such as red clover, subterranean 
clover and lucerne can decrease ovulation rate by up to 30%. 
Pure stands of oestrogenic plants should be avoided around mating time. 
High endophyte ryegrass pastures can suppress lambing percentage so 
should not be used around mating time. 

The ram .... ... .............. ........................ ........ .... .......... .. ........... .... . 50 
Ram harnesses can be used to identify the timing of ewes mated and 
expected spread of lambing. 
High protein feed supplements can be used for preparation of rams for 
mating if high quality pasture is limited. 
Ewe:ram ratios of 150+ can be used for well prepared rams with good 
body condition and testes tone. 
Ewe:ram ratios should be 100 or less for younger ewes and/or rams. 
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Artificial insemination ............................................................. 52 
Originally artificial insemination was used mainly in ram breeding flocks and 
more recently in commercial flocks for introduction of new breeds. 
Conception ratcs of 65·70% arc regarded as good and are higher for intra
uterine Qaparoscopic) than cervical inseminations. 
Either fresh or frozen semen can be used successfully by a skilled operator. 

Conception failure ................................................................... 53 
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. 
Fertilisation failure can be due to poor ram preparation and/or stresses 
during mating such as excessive yarding, shearing or flystrikc. 

Embryonic and placental development .................................. 54 
Embryonic losses in early pregnancy commonly reach 20-30% of ferti
lised eggs and most losses are in multiple ovulations. 
Causes of embryonic loss include genetic abnormality, diseases such as 
Hairy Shaker, mineral deficiencies or hormonal imbalances. 
Little can be done by farmers to significantly reduce embryonic losses. 
Placental development between days 30 and 90 of pregnancy is linked to 

lamb birth weight. 
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. 
Ewes need 1.0-1.3 kg of pasture dry matter per day in early pregnancy to 
maintain body weight. 
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Chapter 4: 
MID & LATE PREGNANCY 

During the mid and late pregnancy period it is important to hold ewe body 
condition, minimise ewe health problems and prepare for good lamb survival 
and ewe lactation. 

Pregnancy scanning ................................................................. 58 
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. 

Ewe feeding and lamb birth weight ....................................... 60 
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. 
In both heavy and light ewes carrying twins a high level of feeding during 
mid pregnancy increases foetal weight, the effect being greatest in light ewes. 
Severe underfeeding in mid pregnancy can reduce the number of lambs born. 
Some evidence suggests shearing ewes in mid pregnancy (between days SO-
100) significantly increases birth weight of multiples. 
During late pregnancy (days 100-150) foetal and udder growth is rapid 
with increased ewe energy requirements. 
Underfeeding of ewes in late pregnancy will cause loss of ewe body condition 
and possibly metabolic disorders and if severe will reduce lamb birth weight. 
Increased ewe feed requ.irements above maintenance during the final 60 days 
of pregnancy are 0.1-0.5 kg DM per day for singles and 0.2-0.9 kg DM for 
multiples. Feed must be of high quality i.e. leafy pasture 3-5 cm in length. 
Foetal growth in late pregnancy is largely unaffected by feeding levels. 
Lambs from ewes underfed during mid-late pregnancy will have lower body 
fat reserves when they are born with less chance of survival. 
Ewes supplemented with protein or concentrates in late pregnancy may 
produce more colostrum and improve lamb survival. 
Under feeding in mid-late pregnancy restricts udder development and 
subsequent milk production. 
Ewe lambs born to ewes well fed during pregnancy have better lifetime 
reproductive performance than those from ewes poorly fed. 
Autumn lambing requires a different feed profile which suits summer dry 
areas with good winter pasture growth like Northland. 
Shearing of ewes in mid pregnancy is more likely to increase lamb birth 
weight than pre lamb shearing. 
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Pre lamb shearing of ewes can encourage them to seek out shelter with better 
lamb survival. 

Abortion ..... .. ....... ..... ..... ........ ...... ... ...... ..... ..................... ... .. ..... 67 
The most common causes of abortion in sheep are toxoplasmosis and 
campylobacter (also known as vibrio). 
Lamb losses due to abortion are generally greatest in younger ewes with 
less immunity. 
Lamb deaths due to toxoplasmosis can be at any stage during pregnancy or 
soon after lambing. 
A single vaccination for toxoplasmosis gives lifetime immunity and is 
highly effective. 
Infection and lamb deaths with carnpylobacter is in the last 6-8 weeks of 
pregnancy. 
Vaccination for campylobacter is effective with a sensitiser and booster 
required in the first year and a booster each year thereafter. 

Ewe health disorders and deaths ..... .......... .............................. 69 
Ewe deaths are costly with 1 % of ewes lost in a 2,000 ewe flock equiva
lent to 40 ewes wintered and 50 lambs tailed. 
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. 
Treatment for milk fever is by injection with calcium borogluconate. 
Pregnancy toxaemia (or "sleepy sickness'') can occur in late pregnancy, again 
usually in ewes carrying multiples, and is due to underfeeding or stress such 
as prolonged bad weather. 
Treatment for pregnancy toxaemia is oral with a sugary solution or "ketol". 
Vaginal prolapse, or "bearings" can occur in late pregnancy and is most 
prevalent in ewes with multiples 
Bearings are caused by high intra-abdominal pressure and there is no scien
tific evidence on ways of avoiding the condition. 
Retention of bearings followed by successful lambing can be achieved with 
early detection and careful treatment (see recommendations page 72). 
Underfeeding ewes in late pregnancy is 1I0t recommended for prevention of 
bearings. 

Pre-lamb health checks .......................................... .................. 73 
Ewe vaccination with "5-in-l" in late pregnancy protects lambs against deaths 
caused by clostridial diseases and blood poisoning. 
Ewes should have adequate levels of selenium and vitamin E at lambing to 

avoid lamb deaths due to white muscle disease. 
Iodine deficiency in ewes can hinder lamb development during pregnancy 
and cause lamb deaths soon after birth due to goitre. 
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Chapter 5: 
LAMBING 

Lambing is the time when all the work done up to mating and during pregnancy 
is realised with a good lambing percentage. The aim is to give all lambs 'on 
board' the best possible chance of surviving and th riving. 

Choosing lambing paddocks ................. .. ......... ................ ...... . 75 
Lamb survival is better on flat or gently sloping paddocks than on steep 
hills . 
Effective shelter will help lamb survival and should be used preferably for 
multipl es. 
Types of shelter include hills or slopes, trees or shelter belts, bushy plants 
and lamb covers. 

Lamb survival .... ........................ ... ...................... .. ..... ............... 78 
Average lamb deaths range from 5-26% between farms and are higher for 
multiples than singles. 
Major causes of lamb death are dystocia in singles and starvation/ 
exposure in multiples. 
Some 70% of lamb deaths can be prevented by better ewe and lamb nutrition 
and preventive measures. 
Optimum lamb birth weight for best survival is 3.5-5.5 kg for singles and 
multiples. Weight below this range increases the risk of starvation/exposure 
(mainly multiples) and above dystocia (mainly singles). 
Generally Merinos have lower lamb survival than crossbreds as do pure 
Finns with larger li tter size and lower lamb birth weight. 
Lambs born in autumn or winter have lower birth weights than in spring. 
Lamb survival is often higher with crossbreeding due to positive heterosis for 
lamb bi rth weight and ewe milk production. 
Lamb survival is generally lower in hoggets or young ewes than ol der 
ewes. 
Significant differences in lamb survival have been shown between 
progeny of different sires. 
Selection for improved lamb survival can include components like ease of 
lambing, mothering ability, lamb vigour and cold resistance of lambs. 

Shepherding & intervention ..... .. ..... .. ........... ..... .. ... ........... ..... 85 
Separating early and late !ambers assists with differential feeding and allows 
more effective shepherding. 
Shepherding intensity varies and can decrease lamb losses by assisting difficult 
births, attending to cast ewes, treating bearings and fostering mis-mothered 
lambs . 
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It is important not to disturb ewes from their lambing site so effective 
bonding can occur. 
Low pasture cover at lambing Oess than 1000 kgDM/ha) is likely to cause 
increased mis-mothering and lamb deaths. 
Lamb swapping and stealing often occurs with ewes crowded around the 
same site and is not a big problem with commercial farms but causes inaccu
racies for pedigree recording in ram breeding flocks. 

Main causes of lamb deaths ..................................................... 87 
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. 
Since dystocia is repeatable assisted ewes and their lambs should be identified 
for culling. 
Small weak lambs with litde or no body fat reserves or subject to severe cold 
weather, mis- mothering or lack of colostrum or ewe milk may suffer 
starvation/ exposure 
The chilling effects of wind and rain combined are more likely to cause lamb 
deaths from exposure than low temperature alone. 
Lambs vary in their ability to maintain body temperature in cold condi
tions but this is very difficult to select for. 
Ewes vary in mothering ability which is repeatable and can be assessed from 
their reaction to human presence. 

Ewe nutrition ........................................................................... 92 
Good ewe nutrition in late pregnancy and early lactation improves lamb 
survival and early growth. 
Pasture cover at lambing should be 1200 kg DM/ha or 2·3 em long. 
During early lactation pasture cover should be 1400·1600 kg DM/ha or 4·5 
em length. 

Ewe milk production ............................................................... 93 
Ewe milk production peaks 2-3 weeks after lambing then gradually 
declines. 
Ewes with twins produce 30-50% more milk then those with singles. 
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. 
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DEFINITIONS 

Abortion 

Difference 

Egg 

Embryo 

Fecundity/ 
prolificacy 

Fertilisation 

Fertility 

Foetus 

Lambing 
percentage 

Mummified 
foetus 

Ovary 

Ovum 

The premature loss of a pregnancy, usually where the dead 
foetus is expelled, from 60 days of pregnancy on. 

Scanning percentage minus tailing percentage (number of 
lambs lost per 100 ewes scanned). 

Is the female reproduction cell produced by the ovary. 

Is the stage of pregnancy between 11 and 34 days after fertilisa
tion. After this time the organs and body systems develop and 
the body shape forms. 

Ability of ewes to produce multiples. 

The process by which the sperm unites with the egg to form a 
fertilised ovum. This occurs in a tube (the oviduct or fallopian 
tube) that links the uterus with the ovary. 

Proportion of ewes that get in lamb or rams that fertilise eggs. 

Stage of pregnancy from day 34 until full term. Over this time 
the organs and systems mature. 

number of lambs tailed X 100 
number of ewes mated 

A foetus that has died but has neither been reabsorbed nor 
expelled. Fluids are absorbed from the dead foetus leaving the 
dried up structures inside the uterus. This may be expelled at 
any time but very often is delivered at term when another 
surviving foetus may be born normally. 

The sex gland of the female that produces eggs. There are two 
in each female. The process of releasing the eggs is called 
ovulation. More than one egg can ovulate from one ovary at 
the same time. Eggs can ovulate from both ovaries at the same 
time. 

Refers to the unfertilised or fertilised egg up until 11 days after 
fertilisation. It is a cell mass that has no organs, major tissues or 
systems developed. 
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Percent lambs 
lost 

Placenta 

difference 
X 100 

scanning percentage 

Is an organ of pregnancy inside the uterus that links the dam 
with the foetus. It provides nutrients to the foetus and removes 
wastes. 

Reabsorption This refers to the process that occurs when an ovum, embryo 
or young foetus rues and is absorbed back into the ewe. This 
usually occurs in the fIrst 60 days of pregnancy. 

Scanning Number of lambs counted per 100 ewes scanned. 
percentage 

Semen 

Sperm 

Tailing 
percentage 

Testes 

Uterus 

Fluid produced by the male containing sperm and nutrients. It 
comes from the testes and the accessory sex glands. 

(or spermatozoon)Is the male reproductive cell produced by 
the testes. It takes over 50 days for a sperm to form and mature 
inside the testes. The sperm fertilises the egg in the oviduct at 
the end of the uterus in the ewe. 

Number of lambs tailed per 100 ewes scanned. 

The sex gland of the male that produces sperm. There are two 
testes in each male. Attached to the testes is the epididymis 
which stores sperm. 

The organ in the female in which the fertilised ovum embeds 
and in which the embryo and foetus develop. 
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WEANING TO MATING 
(CHAPTER 2) 

Summer/autwnn (95 d) 
* Ewes & rams in body 

condition (C53) for good 
reproductive status 

(Feeding: l.0-1.5kgDM/d) 

MATING & EARLY PREGNANCY 
~ (CHAPTER 3) 
-/ Late Autwnn (50 d) 

* Ovulation * Fertilisation 
* Implantation * Placental cleve!. 
* Gain/ maintain body condition 

(Feeding:l.O-l.5kgDM/ d) 

SHEEP REPRODUCTIVE \ 
CYCLE ..l; 

LACTATION 
(CHAPTERS) 

Spring (85 d) 

\ 

* !vlilk production * Lamb growth 
* Maintain body condition 
(Feeding: 1.5-3.0 kg DM/d) 

MID-LATE PREGNANCY 
(CHAPTER 4) 

Winter/early spring (1()() d) 
* Placental devel. (mid) 

* Foetal & udder devel. Oate) 
* Maintain body condition 

(gain 10-15 kg live weight-conceprus) 
(Feeding:1.O-1.5kgDM/ d) 

~-./ 
LAMBING If 

(CHAPTERS) 
Early spring (30 d) 

* Colostrum prodo. * Lamb birth 
*Maintain body condition 

(Feeding: 12()() kg DM./ha cover) 
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Chapter 1 

LAMBING PERCENTAGE 
POTENTIAL ON FARMS 

Recorrunendations 

1ft Lambing percentage needs to improve for higher proOts. 

1ft Most scope for minimising Jamb losses is around lambing when 18-25% 
of lambs present at scanning are lost. 

* Feed supply and animal needs should be dosely matched for the most 
profitable system. 

1ft Changes to the farm system with increased lambing percentage could 
indude later Jambing, regular lamb drafting and fewer ewes wintered. 

* Monitoring should be done to provide quality information for quality 
decisions. 

* There is no set redpe for the best farm system. 

Improved lambing percentage is the most important factor for higher profits on 
sheep farms. This improvement can be achieved by better ovulation rates and 
minimised lamb losses between pregnancy scanning and tailing. 

Information from farm surveys indicates wide variation in potential and 
achieved lambing results between farms. Times during the reproduction cycle 
when potentially viable lambs are often lost are discussed and the impact of 
improved lambing percentage on the farm system is covered. 

What happens to "potential lambs" 

Generally reproductive wastage (ewe and lamb deaths) increases with ovulation 
rate and in a South Island survey at an ovulation rate of 1.61 (Kelly, 1982) 
averaged about 40 eggs per 100 ewes mated. 

111 a South Island/arm survey the average nllmber 0/ eggs shed per ZOO 
ewes mated was 161, average scanning equivalent was 134% and average 
tailing 121 %. 

Some 15% of viable eggs were lost as embryos and ewe deaths in the first 30 days 
of pregnancy. Another 11% died between pregnancy scanning (day 60- 90 of 
pregnancy) and tailing at four to five weeks after lambing. 
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The diagram below shows where the losses occured with the numbers in brack
ets indicating the range of results from individual survey farms. 

161 (112-231) eggs shed per 100 ewes mated 

4% (1-14%) barren ewes = 6 eggs J-
155 eggs 

Partial failure of multiple ovulations, 
mostly in first 30 days of pregnancy I 
= 19 eggs (2-42) -.v 

1% (0-9"10) ewe deaths (usually in 
late pregnancy) = 2 eggs 

136 embryos 

134 foetuses 

10% (2- 23%) lamb deaths = 13 eggs J-
121 (82-163) lambs tailed 

Note that while 40 potential lambs were lost for every 100 ewes mated, some 
farms' performance was outstanding while others had huge losses. 

Of the total 40 'eggs' lost 25 were betweell matillg alld scanlling due to 
barren ewes and embryonic/ailures, afur/her two 'eggs' were accounted 
for by late pregllimcy ewe deaths alld J3 'eggs' perished as lambillg deaths. 

The average difference in the above survey between embryos which would have 
shown up as scanned (136%) and lambs tailed (121%) indicates a very low lamb 
loss of 11 % during late pregnancy and lambing. 

There was large variation in potential lambing percentage between indi
vidual survey farms. 

F arm Scanning Surveys. 

The widespread use of pregnancy scanning by ultrasound in New Zealand sheep 
flocks has provided a lot of information on lambing potential in flocks and lamb 
losses between scanning and tailing 4-5 weeks after lambing. 

Information from four farm production monitoring schemes in New Zealand is 
summarised for the 1996 lambing as follows: 
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Table 1: Fann production monitoring schemes (1996 lambing season) 

Scheme Location Breed(s) Number Average Total 

of flocks flock size no. sheep 

Landcorp NI Romney 35 6,800 240,000 
Merino 100% NZ Merino 35 4,000 140,000 
CF2000 Otago Crossbred 35 2,500 88,000 
LambMAX Lower NI Crossbred 21 2,600 55,000 

Average scanning and 
presented in Fig. 1. 

tailing percentage for each flock in the above schemes is 
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Fig. 1: Relationship between scanning and tailing percentage for individual 
flocks in four fann monitoring schemes. 
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As is seen by the trends in Fig. 1 , tailing percentage improved with scanning 
percentage between flocks but at a different rate in each scheme. For each 10% 
improvement in scanning there was a 5.6% (Merino 100%), 6.4% (Landcorp), 
7.1 % (CF2000) and 7.8% (LambMAX) increase in railing. 

• m 
5 c • 
" • ~ 
m 
,§ .. 
~ 

• m 
5 c • 
" • ~ 
m 
E 

" ~ 

180 

160 

140 

120 

100 

80 

60 
~ 

~ 

40 
f/ 

60 

180 

160 

140 

120 

100 

80 

60 

,~ 

40 

60 

~ 
~ 

~ 
~ 

~ 
~ 

~ 

80 100 

~ 
~ , 

~ 
~ 

80 100 

Lamb MAX 

85% surv! al 

.' ... 
.:? . .: . ~.~ 

......... 75 Survival 

... ~ .:-;..,. . • 
~ 

~ y O.78x + 5. 

~ 
~ Rl '" 0.57 

120 140 160 180 200 

Scanning Percentage 

CF2000 

85%Su ivai 

• • 
p 0~ ~ 

,.: ............. 7 % Survival • ~ 

. ..;(,~~r'" . . ~ 
~ 

~ 

~,~ 
~ 

~,7-1 

R2:: O.SM 

120 140 160 180 200 

Scanning Percentage 

Shown for each is the regression line and equation between flocks with the 
85% (dotted upper line) and 75% (broken lower line) lamb survival lines 
drawn on each. 
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III four farm production mOllitorillg schemes tailing percentage increased 
between farms by 5.6 to 7.8 for each 10% increase in scanning percentage. 

The area between the broken and dotted lines in Fig.1 includes flocks in the 75% 
to 85% band for lamb survival, or 25% to 15% lamb losses. This means that 
flocks above this band on the graphs had better than 85% lamb survival between 
scanning and tailing while those below were less than 75%. 

Generally scanning levels were lower and lamb losses higher for Merinos, 
averaging about 26%. In the Romney and crossbred flocks lamb losses averaged 
around 18% in two of the schemes and 22% in the larger Landcorp scheme with 
higher average flock size of 6,800 ewes. 

Lamb losses between scanning and tailing averaged 20%for Crossbreds at 
scanning levels between 120% and 180% while average lamb losses for 
Merinos were 26% at scanning levels between 90% and 150%. 

The greater variation in lamb mortality at different scanning percentages in 
Merino 100% flocks compared with Lamb MAX is shown in Table 2. 

Table 2: Relationships between scanning and tailing percentages and lamb 
losses for Merino 100% and Lamb MAX schemes 

Scanning Tailing D ifference Percentage 
percentage percen tage lamb loss 

170 138 32 19 
Lamb MAX 150 122 28 19 

130 106 24 18 

130 92 38 29 
Merino 100% 110 81 29 26 

90 69 21 23 

Farm System Changes 

It is inevitable that with improvement in lambing percentage, which will mean 
proportionately more lambs, there will be changes needed to the farm system. 
For example very different management and production practises are required 
farming at 150% lambing compared with 110%. 

The main aspects of management and production which will need reviewing 
with higher lambing percentage include: 

planning and prioritising activities 
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mating and lambing date 
n umber 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 

Increased lambing percentage may require small changes or 'fine tuning' such as 
decreasing breeding ewe numbers or sheep:cattle ratio or reducing stocking rate 
through the winter to ensure better matching of pasture feed supply and arumal 
needs. 

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

For example with 20% more ewes having twins, good ewe body condition and 
adequate feed at lambing will be more important otherwise lamb mortality will 
increase markedly. This may require that some15% fewer ewes be carried 
through the winter (i.e. fewer ewes producing the same number or more lambs 
than previously) and a slightly later lambing date. Also with a greater propor
tion of lambs in the spring-summer period, lamb selling and drafting may need 
to be earlier to ensure enough feed for good ewe weights at mating. 

Changes to the farm system could include less ewes wintered, later lamb
ing, and lambs drafted earlier. 

In addition to stock policy decisions like those above, other components of the 
sys tem will need consideration to support a higher lambing percentage. Included 
will be factors like fertiliser application and pasture varieties for better feed 
production, provision of stock shelter, adequate sub-division for effective feed 
planning and allocation and reviewing lambing date. 

Moni toring . 
A critical part of effective planning and management for higher lambing percent
age is monitoring to provide 'quality information for quality decisions'. For 
example a significant improvement in lambing percentage may simply come 
from vaccinating against contagious abortion (toxoplasmosis or campylobacter) 
if it is known this is a spasmodic or regular problem. 

Key aspects to monitor are pasture cover, ewe weight and cOlldition score, 
pregnancy scanning, lamb growth rates and animal health. 
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Key aspects which need to be monitored include the following: 

pasture cover for sheep feeding levels 
ewe mating and weaning weight and condition score 
pregnancy scanning for preferential management 
growth rates of lambs for drafting and replacements 
genetic merit of rams 
animal health status 

Monitoring should not be perceived as a cost but rather as a necessary invest

ment. 

There is 110 set recipe for Ihe best farm syslem. 

In conclusion it should be noted that there is no set recipe for the best farm 
system. Factors such as the knowledge, attitudes and skills of the farmer, produc
tion and profit goals and many other aspects of each individual farm will need to 
be considered in developing the best system for that farm. 

The realisation of lambing potential on farms requires consideration of the many 
events and activities throughout the farming year from lamb weaning right 
through until the following lambing. The next four chapters progressively run 
through the weaning to mating, mating and early pregnancy, mid to late preg
nancy and lambing periods. 
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Chapter 2 
WEANING TO MATING 

• 

• 

• 

• 

• 

• 

Recommendations 

High ewe liveweight and condition score (eS3 or higher) are required at 
mating for good ovulation rate and potential lamb drop. 

It is more eflicient and productive to hold good ewe liveweight 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 over summer. 

Rams should be cbecked before ram buying tUne and again 8-10 weeks 
before mating andgood feeding and exercise commenced. 

Buy ranJS from bruceDosis accredited Docks and check aU rams for 
testicle abnonnalities and mange at least 8 weeks before mating. 

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

The period between weaning and next mating is important for good reproduc
tive efficiency in the coming season anc. for good wool production. Performance 
will be penalised if ewes are "screwed down" or worked hard to maintain 
summer pasture quality to the extent that the ewes lose weight. Ewes which are 
light at weaning must be well fed to regain weight by mating time. 

Preparation for a good lambing percentage is largely done between wean
ing alld the next mating. 

The ewe 
Recovery of weight to next mating 

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 during winter and have 
not made this up by weaning. Condition score ("CS", see Appendix 6) should be 
3 or better at mating. Ewes need to gain about 5 kg live weight to improve by 
one condition score. 
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Ewes need to be in good body weigh/and condition (CS3)for high ovula
tion rates at mating. 

If ewes cannot reach a suitable pre-mating weight over summer, flushing be
comes extremely important in achieving good ovulation rates and a high lamb
ing percentage next season. Controlling feed quality over summer with breeding 
ewes may restrict their ability to regain weight before mating. 

Although responses to flushing appear greater in thin ewes than fat ewes 
(Rattray et aL, 1980), deliberately reducing ewe weights over summer before 
flushing is not recommended. 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 liveweight and condition score between 
weaning and mating as it takes a lot of extra feed to regain weight. For example, 
each kg of ewe liveweight lost is equivalent to 17 MJ ME while it takes 65 MJ 
ME to gain one kg of liveweight. 

Ewes should not lose weight between wealling and mating as tilat will 
reduce food conversioll efficiellcy and pellalise wool production. 

Experiments at Templeton Research Station (Thompson et aL, 1990) showed 
that ewes ate less feed if liveweight was held between weaning and mating and 
also had similar ovulation rates to ewes which had lost then regained to the same 
liveweight. In addition, ewes well fed over summer in these experiments pro
duced 11 % more wool than those underfed, 

Results from the Templeton experiments are summarised in Table 3. 

Table 3: Average ewe weight (kg) at weaning and subsequent mating in 
relation to different summer feeding levels and average ovulation rate 
(adapted fromThompson ,/ aI., 1990). 

Ewe Weaning Summer feeding Average ewe Average ovulation 
weight level mating weight rate 
(kg) (kg) 

54.8 low 47.0 1.52 
54.8 low-high 50.0 1.73 
54.8 medium 57.2 1.93 
45.0 low 41.8 1.28 
45.0 low-high 45.8 1.51 
45.0 medium 46.5 1.53 
45.0 high 56.9 2.17 
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Feeding level over summer 

Ewe feed demand over summer is determined by the amount needed to maintain 
or gain weight for condition score of 3 or greater at mating. Tables 3 and 4 show 
the feed requirements of mature ewes maintaining or gaining liveweight. Use 
these to calculate the feed demand for ewes to reach their desired pre-mating 
weight (pasture length guidelines can be obtained from the Appendix 4.2). 

Feeding recommendations 

Table 4: Maintenance feed requirements of grazing adult sheep (kg of dry 
matter per day) (adapted from Geenty and Rattray, 1987) 

Peed quality 

Poor Average Good 
Liveweight (kg) (25+% dead material) (green-leafy) (legume dominant) 

8 MJ ME/kg DM 10 MJ ME/kg DM 12 MJ ME/kg DM 

40 1.13 0.85 0.67 
SO 1.31 1.00 0.79 
60 1.50 1.15 0.92 
70 1.69 1.30 1.00 

Extra feed required for liveweight gain, assuming average quality feed (10 MJ 
ME/kg DM): 

so g/ day gain: 
100 g/ day gain: 
150 g/day gain: 

Add approximately 30% to the maintenance amount above. 
Add approximately 60% to the maintenance amount above. 
Add approximately 100% to the maintenance amount above. 

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 summer. 

Condition scoring 

Weighing is a good tool for assessing summer weight change (from ewe weaning 
weight) and to monitor progress up to mating. Condition scoring can be useful 
for frequent checks on progress over summer and is quicker than yarding and 
weighing. This can be by condition scoring a few ewes in the corner of 3. 

paddock or when they are in the yards for some other job. 

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

For more detail about condition scoring, see Appendix 6. 
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The ram 
Health inspections 

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. 

Ram preparation 

Ten weeks before mating, check for: 

wounds and flystrike 
genital health problems such as epididymitis, scrotal mange, pizzle rot 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. 
foot problems. 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. 

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. A void shearing within eight weeks of mating. 

A. Brucellosis 

Brucellosis is caused by Bmcella 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 (Bruere, 
1986). 

Rams should be c/recked 8-10 weeks before mating for general soundness, 
genital problems like epididymitis, scrotal mange or pizzle rot, and feet 
problems. 
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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 no longer practised. Buy rams from accredited brucellosis-free 
flocks and beware of infection introduced by males other than breeding rams -
e.g. a neighbour's cryptorchid lambs run with the rams while waiting to be 
collected. Isolate rams with epididymitis or testicular abnormalities (e.g. hard
ness or odd sizes) and blood test as soon as possible. 

B. Scrotal mange 

Scrotal (chorioptic) mange is a disease which may render rams infertile by raising 
testicle temperatures. Mange is associated with infestation by the Chorioptes bovis 
mite. Dried exudate appears on the skin, revealing damaged weeping skin when 
scraped from an active lesion. Many rams carry mites but have no lesions and 
there is no correlation between mite numbers and the extent of lesions on 
individual rams (Quinlivan, 1970). 

Rams with small inactive lesions may produce normal semen but rams with 
extensive lesions have poor quality semen. Check rams carefully and reject any 
with active or extensive lesions - consider them temporarily unsound, treat and 
re-examine. Rams with severe active or inactive lesions may be permanently 
unsound and should be replaced (Quinlivan, 1970). 

The mite may be carried by other animals (e.g. horses, cattle and goats). Consult 
your veterinarian about a treatment programme if rams have problems with 
scrotal mange. 

Sperm production 

A. Testicle size 

Sperm production is proportional to the amount of testicular tissue - Le. 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. 

Simple practical measurements such as scrotal circumference can be used to 
estimate testicle weight and hence sperm production to compare rams for likely 
serving capacity (Knight, 1977). Generally a scrotal circumference of 30 cm or 
greater is adequate. 

Good testicle size, or scrotal circumference of 30 cm or greater, is impor· 
/ant for high quality sperm and semen production. 
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B. Scrotal temperature 

The testes must remain cool for best sperm production and survival. This is 
especially important in the last eight weeks before mating, as fever or stress 
(from any cause) may reduce sperm quality and/or quantity. 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 remaill cool/or best sperm production and survival and t"is is 
important in the last eight weeks before mating as well as the mating 
period. 

1. Scrotum 
2. Testis 
3. Head of epididymis 
4. Tail of epididymis 
5. Body of epididymis 
6. Vas deferens 
7. Pampiniform plexus 
8. Tunica dartos muscle 
9. Cremastor muscle 
10. Bladder 
11. Ampulla 
12. Seminal vesicle 
13. Prostate gland 
14 .. Bulbo-urethral gland 
15. Urethra 
16. Retractor penis muscle 
17. Sigmoid flexure 
18. Penis 
19. Glans penis 
20. Urethral process 
21. Prepuse 
22. Anus 
23. Pubis bone 
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Fig.2: Reproductive system of the ram. Sperm are produced by the testes 
and acquire fertilising capacity in the body of the epididymis after which 
they reside in the tail of the epididymis. For effective sperm production 
(spennatogenesis) the testes must be two to three degrees C lower than body 
temperature. 
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C. Seasonality 

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. 

D. Semen quality 

Semen quality tests are not warranted with commercial rams. Quality is most 
likely to be checked with expensive rams used in single sire group mating. 
Semen collected using electro-ejaculation is suitable for checking sperm motility 
and morphology but sperm numbers are variable and this is not a good check 
for density (Quinlivan, 1970). Samples collected with an artificial vagina are 
generally more consistent and sperm density tends to be higher (Mattner and 
Voglmayr, 1962). 

Semen quality can be tested usillg electro-ejaculation or all artificial vagina 
followed by illspectioll for sperm dellsity alld motility. 

Two or three tests at five day intervals are a better predictor of fertility than a 
single test (Quinlivan, 1970). 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 (Salamon, 1964). 

E. High serving capacity rams 

Identification of high serving capacity rams is best done with a serving capacity 
test which measures the number of successful services within a given period of 
time (e.g. two or more ejaculations when confined in a pen with four oestrus 
ewes for 20 minutes; Fitzgerald et aI., 1993). Testicle size, as mentioned above, 
indicates likely sperm production and possible serving capacity. 

Servillg 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 (Fitzgerald et aI., 
1993). 
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Behaviour and sexual experience 

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 
(Fowler, 1983). While most rams improved with further exposure to ewes, some 
still showed poor performance - e.g. low libido and low ejaculation rates. 

O lder, experienced rams usually seek out ewes in oestrus whereas inexperienced 
rams, especially lambs, may not be as effic.ient at detecting oestrus ewes and may 
have lower fertility (Clarke et ai., 1966). Use ram lambs at reduced ratios (e.g. 50 
ewes per ram lamb) and mate to older ewes which will seek out the ram. Har
nesses can be useful to show ram lamb activity (especially for single-sire mating). 

With ewe:ram ratios of 150+:1 use experienced rams if possible. Ram libido may 
outlast sperm production so rams may appear to continue mating but prove 
infertile. 

Vasectomised rams 

Vasectomies must be done by a veterinarian at least six weeks before use. 
Vasectomised rams can be used to: 

stimulate ewes to cycle earlier (see "Ram effect" page 43) 
identi fy ewes in oestrus for AI (see page 52) 
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 hoggets to cycle earlier 
introduce non-breeding hoggets to the ram and get them used to ram behav
IOur 

Uses of vasectomised rams include stimulation of IlOggets or ewes to cycle 
earlier, idetltifying ewes ill oestrus for AI and identifying nOli pregllant 
ewes after mating. 
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Chapter 3 
MATING & EARLY PREGNANCY 

• 

• 

• 

• 
• 

• 

• 

Recommendations 

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

It is imponant 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 .,yarding, 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 inlportant for early placental 
development, which in turn boosts lamb birth weight and survival 
(especially of muldples). 

Ewes need 1.0 to 1.3 kg of dry matter per day (average to good 
quality) to hold body condidon score during m ating and early preg
nancy. 

Haggets to be mated must be weD grown and dose to 40 kg live 
weight at mating which should be one cyde later than for the ewe 
Dock. 

• Ewes must be removed Dvm pastures containing zearaJenone weD 
before mating, particularly ifleve1s Dvm urine tests have been high. 

• Ewe:ram ratios can be 150+:1 for weD prepared ewes and rams but 
the rodo should be less than 100:1 for ewe and/or ram hoggets. 

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. Prior.ities include maximising the 
number of lambs conceived, embryo implantation and survival and early 
development of the placenta for good lamb birth weight and survival. 

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 
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If 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. 

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. 
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1 . Ovary 
2. Infundibulum 
3. Fallopian tube 
4. Uterine horns 
5. Caruncles 
6. Uterine body 
7. Cervix 
8. Vagina 
9. Vulva 
10. Clitoris 
11. Bladder 

Fig. 3: Reproductive tract of the ewe showing the ovaries connected to the 
two uterine horns by the fallopian tubes or oviducts. Eggs from the ovaries 
are fertilised by ram spenn in the fallopian tube and 12-14 days later implant 
into the wall of the uterus where as embryos they connect via the placenta 
to caruncles for transfer of nutrients from the ewe. 
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Physiological Changes of Reproduction in the Ewe 

Ovulation 
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Fig.4: Physiological and honnonal changes during the oestrus cycle in ewes. 
Oestrus is brought about by oestrogen from developing follicles on the 
ovary and progesterone from the corpus luteum. Progesterone priming is 
essential and the reason for a silent heat at first oestrus is because there is no 
corpus luteum to produce progesterone. Eggs are released into the funnel of 
the fallopian tube infundibulum near the end of the oestrus period where 
they are fertilised and progesterone from the corpus luteum prepares the 
uterus for implantation. Then oestrus cycling ends and gestation begins. 

Oestrus 

Oestrus is the period, averagi1lg 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 oestrus interval averages 17 days 
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(range 15-18 days). There are no obvious behaviour changes (such as those 
shown by cattle) and rams detect ewes in oestrus mainly by odour from 
pheromones (external hormones). Ewes in oestrus, especially experienced 
breeders, often seek out the ram and compete for attention. 

The average interval between oestrus periods is 17 days. 

A. 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 behav
iour and are therefore not mated (MacKenzie et aI., 1975). This can show as a 
"gap" in lambing. 

Sltearillg may stop ewes cycling alld sltould 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. 

B. Age of the ewe 

Young ewes (boggets and maiden two tooths) 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 (Smith, 1982) so should be mated separately. 

C. 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 (e.g. 
Finn) tend to reach puberty earlier and at lighter live weights than less fecund 
breeds (e.g. Romney-based ). Ewes born and reared as twins may also reach 
puberty at a similar age to single lambs but up to 3 kg lighter (Hight et aI., 1973). 

Ewes which reach puberty early and lamb as hoggets tend to show higher 
reproductive performance over their lifetime. They have more lambs as two 
tooths than those that did not show hogget oestrus (Moore and Hockey, 1982). 

Ewe Itoggets wlticlt sltow oestrus Itave a Itiglter lifetime reproductive 
performance tltalltltose which don 't. 

Ewes which showed hogget oestrus have more lambs and less barrenness in 
successive years (Hight and Jury, 1976; Meyer, 1981). These effects may result in 
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an additional 7.7 lambs born per 100 ewes mated and accrue to 23 additional 
lambs per 100 ewes over three lambings (Meyer, 1981). 

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 percent
age. Table 5 demonstrates the expected litter size according to ovulation rate. 

A high ovulation rate (OIR) is the first step in achieving a high lambing 
percelltage. 

Table 5: Ovulation rate, resulting litter size and percentage of singles and 
multiples (adapted from Hanrahan, 1982) 

Percentage 

Ovulation Litter size of those Singles Twins Triple.s 
rate that Iamb 

1 100 
2 1.7 30 70 
3 2.3 16 44 
4 2.7 11 31 

A 10% increase in ovulation rate typically causes: 

6.9% more lambs born per ewe lambing and 
5.7% more lambs docked per ewe mated. 

41 
39 

Quads 

19 

Increases in lamb drop above 170% are mainly due to more triplets and less 
singles. 

A 170% lamb drop would have about 3% of ewes with triplets but increases in 
lambing above this are mostly due to more triplets and fewer singles. The 
proportion of triplet and quadruplet litters is likely to exceed 15% when lamb 
drop reaches 190% (Davis ,/ aI., 1983). A lamb drop of 200% may comprise 20% 
singles, 60% twins and 20% triplets. 

A . Effect of ewe live weight 

Live weight has two effects: 
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• 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 (Coop, 1962; Coop 
1966). This effect operates up to at least 70 kg live weight and there is no evi
dence of a decline at the top end of this range (Allison, 1982). Barrenness in
creases markedly under average weight of 40-45 kg for Romney-based breeds 
(Hight and Jury, 1973) and 35-40 kg in Metinos. 

High ewe live weight alld live weight gaill durillg matillg causes high OIR
for each extra kg of ewe weight there will be 1.3% higher lambillg percellt
age. 

Comparisons of poorly-reared and well-reared ewes show that while the poorly 
reared ewes have fewer multiple ovulations, this is probably a function of their 
lower adult live weight (Smeaton et aI., 1982) . 

• 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 (Rattray et al., 1983; Smith 1991) . However the results of 
Thompson et al (1990) (see p.26) 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 undernutrition does not appear to affect other reproduc
tive factors such as incidence of oestrus, mating behaviour or fertilisation rate 
(Braden, 1971). 

Ullderfeedillg just before alld durillg matillg will reduce OIR. 

B. 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 breed
ing life (in terms of ovulation rate and overall lambing percentage) may last to at 
least eight or nine years old (Hickey, 1960). Table 6 shows that the lambing 
performance of old ewes is eventually offset by high ewe deaths. (Note that 
"lambing percentage" refers to lambs tailed divided by ewes mated, so deaths of 
old ewes are accounted for in the lambing percentage figures.) 
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Table 6: Mortality and breeding performance of different aged ewes (adapted 
from Hickey, 1960) . 

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

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 

c. Major genes affecting ovulation rate 

There are two major "fecundity genes" presently identified in New Zealand, the 
Booroola gene (Fee") and the Inverdale gene (FecX'). 

BoorooJa gene 

The Booroola gene was discovered in prolific Merinos. Each copy of the gene 
has an additive effect on ovulation rate - i.e., if ewes with no Booroola gene 
shed 1 egg per ovulation then ewes with one copy (heterozygous ewes) will shed 
about 2.5 eggs and ewes with two copies of the gene (homozygous ewes) will 
shed about 4.0 eggs. The extra 1.5 eggs from heterozygous ewes results in an 
increase in litter size of 1.0. 

Although commercially available and well known for many years, there has 
been little use of the Booroola gene in commercial flocks. 

Major genes affecting OIR include the 800roola and Inverdale. Ewes with 
these genes have higher OIR by 1-3 eggs (homozygous Inverdale ewes are 
in/ertile). 

InverdaJe gene 

The Inverdale gene was discovered in an Invermay flock selected for prolificacy. 
It is found on the X-chromosome, so a ram carrying FecX' passes the gene on to 
all of his daughters and none of his sons. A ewe with one copy of the gene passes 
it on to half of her offspring of either sex. 

A single copy increases ovulation rate by about 1.0 egg per ovulation and litter 
size by about 0.6. There appear to be no direct effects on rate of barrenness, 
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embryonic mortality or lamb mortality (although both of the latter increase in 
line with higher litter sizes, as normal). 

Homozygous ewes (FecX'1 FecX') are infertile and have small non-functional 
streak ovaries. These can be seen with a laparoscope from two months of age. 
Ram lambs can therefore be progeny tested for the FecX' gene by mating them 
to known FecX' ewes - if they have the gene, half of their daughters will show 
streak ovaries. The Inverdale gene has potential where ewes are mated to termi
nal sires. 

D. Breed effects 

Many farmers believe inherently low fecundi ty in the Merino accountS for low 
performance on high coun try. Merino ovulation rates are o nly slightly lower 
than for similar size ewes of Romney-based breeds but lambing percentage 
improves dramatically when Merino ewes are well fed (see variation in preg
nancy scanning results for Merinos p.20). 

There is breed variatioll ill average OIR witlr Merinos at tire lower end of 
Ihe scale, crossbreds in Ihe middle and Finns highest with polentiallamb 
drops over 200%. 

The Finn is highly fecund and was imported for this trait. Lamb drops in 
quarantine exceeded 200% with litters of four lambs quite common. While few 
farmers run pure Finns, the number of Y2 and 1/ .. Finn ewes continues to in
crease. Hogget mating of Y2 Finn ewes is common, with a lambing of 100% as 
hoggets and 150% as twO tooths achievable with good management. Although 
the I;" Finn is theoretically expected to increase average lambing percentage by 
about 25- 30%, many farmers have found increases of only 10- 20% and some 
have not achieved 10% (Cook, 1996) . This may reflect unreasonable expectations 
of the Finn and failure to overcome feeding and management deficiencies that 
caused low performance prior to using the Finn. 

Genetic increases in litter size appear to be mostly due to higher ovulation rate 
(1vIeyer and Clarke, 1982). 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 (Romney, Coopworth, Perendale and Corriedale) there is greater varia
tion in ovulation rate within than between breeds. 

There is large variation in OIR within breeds. 

Since ovulation rate and reproductive performance are moderately heritable, 
steady genetic progress can be made. Selected prolific strains (e.g. Ruakura 
fertility lines, Waihora Romneys) are evidence of this where up to 2% per year 
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improvement in lambing percentage has occured. Selection for increased lambing 
percentage on commercial farms is usually done by selecting ewe replacements 
from twin ewe lambs. 

Crossbreeding can be used to introduce high fertility genes and will give up 
to 20% increase ill OIR ill addition to the breed genetic gain. 

Crossbreeding can be used to introduce more fecund breeds (e.g., the Finn). 
introduce special genes (e.g., the Booroola) or to utilise heterosis (hybrid vig
our) . 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: 

Table 7: General estimates of heterosis for reproductive traits 
(Dalton, 1980). 

Trait 

Barrenness (hybrids less barren) 
Lambs born per ewe lambing 
Lambs weaned per ewe joined 
Lamb survival 
Lamb birth weight 

E. Latitude effects 

Heterosis (percentage response) 

18 
19-20 
60 
10- 15 
6 

In practice, farmers in the south generally expect about 5-10 more lambs per 100 
ewes mated than ewes of similar genetic background and mating live weight 
would achieve in the north. These results appear to be related to latitude and 
there are no practical steps North Island farmers can take to make up the 
difference. Cooler temperatures in southern regions are thought to help, causing 
lower plant and animal pest levels and correspondingly better feed quality and 
animal health. 

Examples of this are ovulation rates of 1.4-1.6 in Otago Romney ewes compared 
with previously measured ovulation rates of 1.2-1.3 in North Island ewes 
(Averill. 1964). While Northland and Poverty Bay ovulation rates would result 
in theoretical lambing percentages of 90-112%, Otago/Southland farmers could 
expect 112- 133%, assuming losses of 40 eggs per 100 from ovulation to tailing 
(Averill, 1964). 

F. Immunisation against honnones for higher ovulation rate 

Vaccinating ewes to produce antibodies against some of their own hormones can 
increase ovulation rates. A commercial product available for this is Androvax™. 
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Androvax™ trials show an average increase in ovulation rate of 59 eggs per 100 
ewes treated and 24% (range 11~56%) increase in lambing percentage. Results 
reported by commercial farmers vary from ·26% to + 58% (as detailed in 
Androvax™ promotional material). 

Vaccines (eg Alldrovax) which immllnise ewes against some of their own 
hormol/es call iI/crease OIR by up 10 58%. 

Treatment must be given each year and can be combined with other vaccina
tions. In the first year two doses are given at eight and four weeks before mating. 
if mating is within 2~3 lveeks if the second treatment increases in barre1111ess occur, 

so timing is very important. In subsequent years, ewes need only one dose four 
weeks before mating. 

Farmers considering use of Androvax™ must assess their ability to suddenly rear 
about 20% more lambs. Most increases in lambing percentage happen more 
gradually and farmers can adjust managemem to suit over several years. These 
products are not a treatment for low ovulation rates caused by poor ewe feeding. 
Preferential feeding of the multiple-bearing ewes during pregnancy is important 
in achieving good lamb survival. 

Androvax™ is not suitable for commerc.ial flocks with lambing percentages 
under 100% nor for those with over about 150% (as there are likely to be many 
more triplets). In flocks achieving 170% or more a high proportion of ewes will 
have three or more lambs. 

Treatments with Androvax ™may be useful in improving reproductive perform
ance from ewes lambing out of season. Ovulation rates are usually lower for 
hormonally induced out of season breeding but immunisation may lift perform· 
ance back to more normal levels. 

Seasonality of ovulation and 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" - Le. 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 (Quinlivan and Martin, 1971). 

Ewe breeding season is normally from early to late autumll (February to 
May) alld starts with a 'silellt' cycle (ovulatioll without oestrus). 

Thompson et aI (1990) showed that ewes had 0.15 mote eggs shed at each 
progressive oestrus during three successive cycles. Ewes should therefore be 
mated at their second or third oestrus for maximum lamb numbers. 
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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 Romney-based 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 (Mcqueen and Reid, 1988) . 

Breeds sitch as Dorsets (polled or horned) and Merinos have a longer 
breeding season tha" crossbreds. 

The Merino has an extended breeding season and in Australia is routinely mated 
from about October to December. The New Zealand Merino has a slightly 
longer breeding season than Romney-based breeds (Smith et aI., 1989). 

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. 

A. 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 (Schinkel, 1954). 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 lIsed 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 (Edgar 
and Bilkey, 1963) 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). 
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Rams introduced early in the breeding season, either vasectomised or 
entire, will stimulale ewes 10 ovulale within 3-6 days. 

Some breeds are more effective, with D orset rams usually superior to Romneys. 

B. H ormonal synchronisation 

Hormonal synchronisation can be used to: 
stimulate first oestrus (e.g. first oestrus in hoggets 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 ilOrmOlles involves CIDR spollges with progeslagens inserted inlo 
Ihe vagina so ewes will ovulate afler wiJhdrawl. 

"Controlled internal drug releasers" (CIDRs) or 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 CIDR or sponge is inserted in the vagina and withdrawn after several 
days. The ewe typically shows oestrus within three days after withdrawal when 
CIDRs are used within the normal breeding season. This time varies depending 
on dose level of progestagen, type of device or sponge used and whether preg
nant 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 oul of season breeding uSl/ally requires PMSG also 10 

stimulate ovulatioll. 

Prostaglandin injections can also be used for synchronisation but are not com
mon. Ask your vet about synchronisation or hormonally induced oestrus if 
planning to use it for the first time. 

c. Out of season mating 

Slightly earlier breeding can be achieved using the "ram effect" but farmers 
lambing ewes out of season must use CIDRs and PMSG (Smith et ai, 1988b; 
Knight et ai, 1989). Good management is essential to ensure ewes are in oestrus 
with high ovulation rates and thus good potential lambing percentage. Even then 
ewes lambing out of season do not usually achieve lambing percentages compara
ble to those during their normal breeding season. 
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Melatonin implants 

The pituitary hormolle melatollill call be lIsed as all impla1lt to regulate the 
breeding season. 

Melatonin is a pituitary hormone involved in the regulation of the breeding 
season in response to changes in day length. Manipulating melatonin levels (e.g., 
with implants such as Regulin'»can alter ewe breeding performance out of 
season. Responses depend on applying the implant at the time when the ewe is 
receptive to the effect of short days - timing of application and mating are very 
important. Seek veterinary advice for more detail about the use of melatonin 
implants. 

Internal parasites 

Internal parasites (worms) are not usually a problem in ewes at mating and 
drenching is not generally recommended. However, 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 coullIs prior to mating, particularly with yOUllg ewes, may be 
warranted. 

Trace elements 

Various trace elements may cause problems during mating in clifferent regions. 
Check with your veterinarian for a guide to likely local deficiencies and suitable 
products for overcoming these. Selenium and iocline ate presented here as 
examples. 

Selenium 

Selenium-responsive infertility is likely in areas where congenital white muscle 
clisease occurs (Millar, 1983). Conception rates may be normal but high embry
onic 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. 
Such embryonic losses are prevented by treating ewes with selenium before 
mating. 

Selellium should be routinely administered pre mating in deficient areas. 

Check with your veterinarian before supplementing with selenium. Supplemen
tation has no benefits if levels are adequate and excessive selenium is toxic. 
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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. Table 8 shows lambing percentage responses to a single injection 
of Lipiodol® at least six weeks before mating or in mid pregnancy (McGowan, 
1983). 

Table 8: Changes in lambing perfonnance for ewes treated with Lipiodololl 
(McGowan, 1983) 

Locality Treatment No. ewes Improvement in % 
timing treated of lambs 

born docked/ weaned 

Sth Auckland pre-mate 278 not recorded 9 
Waira rapa pre-mate 100 18 8 
Sth Canterbury pre-mate 159 10 10 
Manawatu mid pregnancy 115 5 4 
Sth CantyYr 1 mjd pregnancy 213 0 not recorded 

Yr 2 149 21 17 
Yr 3 69 23 20 

Responses to iodine varied. Wairarapa ewes treated three weeks pre-mating 
showed elevated thyroxine levels but no advantage over the control flock for 
iambing performance, lamb growth rate or ewe fleece production (parker and 
McCutcheon. 1989). Iodine may not have been Bmiting in the Wairarapa ewes. 

Iodine defICiency call suppress lambing percelltage so levels s/rould be 
checked. 

These results demonstrate the need to establish the existence of a deficiency 
before expecting treatment to show benefits. 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 (Mulvaney, 1997) . A lamb 
thyroid gland weight (g) to lamb weight (kg) ratio of 0.4 or greater indicates 
iodine deficiency. Iodine can be administered as an injection of Lipiodol® or 
orally as potassium iodide. 
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Toxins 
F adal eczema 

Facial eczema (FE) disease is caused by ingesting the fungus Pithomyces 
chartamm. Spores of P. chartamm contain a toxic compound, sporidesmin, 
which causes liver damage, sensitivity to sunlight and decreased animal perform~ 

anee. FE commonly occurs in late summer/ autumn in warm humid regions of 
the North Island. The incidence generally drops further south and FE is virtu
ally unknown in most parts of the South Island. 

Ewes exposed to high pasture spore counts at Whatawhata Research Station 
showed 2- 3% more barrenness and 5- 7% fewer multiple births for every 100 i.u. 
increase in serum GGT levels (Sheath et aI., 1987). (GGT is an enzyme which 
indicates liver damage, as caused by facial eczema.) Up to 17% of the flock either 
died from clinical FE, were barren or were culled. 

Facial eczema (FE) caused by a pasture fllngus can suppress /ambillg 
percentage through increased barrenness and f ewer multiples. 

Early exposure to FE may penalise lifetime performance due to permanent liver 
damage. Hoggets with high GGT levels (>350 i.u./l) subsequently showed 
lower fer tility (i.e. number of ewes lambing/number of ewes mated) at all 
matings over the next four seasons compared with haggets with lower GGT 
levels but the effect was only statistically significant (p<O.OS) at hagget and two 
tooth mating (Moore et al., 1990). 

Management options to reduce FE effects include: 

spore counting to identify safer parts of the fa rm. Spore counts may be lower 
on southerly facing slopes and on some pasture types. 
lax grazing if ewes must graze pastures with high spore counts 
planning grazing management to make crops and safer parts of the farm 
available to ewes around mating 
zinc dosing if pasture spore counts are high on grazed pasture 
fungicide spraying of pastures on easy country 
long term breeding for resistance to FE and use of FE tested rams on com
mercial farms 

Effects of FE can be minimised by preventive grazing management, zinc 
dosing or breedillg for resistance. 

Breeding for FE resistance 

Some stud breeders who supply rams to FE-affected areas are breeding for 
resistance. Ram lambs are dosed with sporidesrnin and blood GGT levels are 
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measured to indicate severity of liver damage and thus resistance or susceptibility 
to FE. Resistance is quite highly heritable so progress can be rapid with selec
tion. Some stud breeders resist testing ram lambs because live weight gain can be 
affected and susceptible ram lambs may be un saleable. 

B. Zearalenone 

Zearalenone is a toxin produced by a range of Fusarium fungi in pasture. Its 
effects are similar to oestrogen, reducing ewe fertility and fecundity. Rams 
appear not to be affected. Fusaria and the zearalenone toxin occur throughout 
New Zealand. 

Fusaria generally grow on dead material in pasture rather than on green leaf. 
Growth is greatest in late summer and autumn, with spore formation under 
warm dry conditions. Zearalenone level does not always follow the pattei'll of 
spore production in the pasture so spore counting (as done for FE) is not 
helpful. High zearalenone levels occur under a wide range of weather conditions 
and "problem times" are hard to predict. 

The toxin zearalenone fro m a pasture fungus can reduce ewe f ertility and 
f ecundity. 

Intake of zearalenone before mating affects oestrus behaviour (decreased cycle 
length, increased oestrus duration), and decreases ovulation and fertilisation rates 
Towers, 1992) . The number of barren ewes increases and fewer ewes have 
multiples. Zearalenone exposure after mating does not appear to affect preg
nancy rate or embryonic loss. 

Ovulation rate (and lambing percentage) falls by about 5% for every mg of 
zearalenone ingested per day for shon term exposures and about twice this rate 
if exposure is prolonged (fowers, 1992). Thus the minimum toxic dose for shon 
exposure (10--.15 days) is very low at about 1 mg per day and even lower for 
exposure over 20 days. 

Suspect zearalenone effects if lambing performance appears inconsistent with 
ewe mating weights and no other obvious problems (e.g. ram infertility, abor
tion) can be fouod. Pasture zearalenone levels can be measured and related to 
reproductive performance, as can metabolites in ewe blood and urine. 

Tests for zearalenolle levels are best done usiltg ewe urilte samples. 

Pasture tes ts can indicate zearalenone presence but sheep urine testing provides 
the best indicator as urine zearalenol (a metabolite of zearalenone) increases with 
zearalenone intake. Urine samples should be collected from 12-15 ewes and 
bulked together with an equal quantity from each ewe (0.5 to 1 ml) for a single 
test. Blood zearalenol levels are poorly related to zearalenone intake and are not 
helpful. 
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All testing is done by AgResearch at Ruakura and should be in conjunction with 
a veterinarian for instructions. 

There is no treatment or vaccination for zearalenone effects and resistance to FE 
does not confer resistance to zearalenone (Smith et aL, 1988a). If there are some 
ewes that perform well in spite of exposure to zearalenone, there may be scope 
to select for genetic resistance to zearalenone. 

C. Phyto-oestrogens 

Some pasture legumes such as red clover, subterranean clover and lucerne 
contain compounds that mimic natural oestrogen. Levels of these compounds 
rise if plants are damaged (e.g. by insect pests). A few plants in mixed pastures do 
not cause problems but grazing pure stands can decrease ovulation rate. Ewes 
flushed on oestrogenic lucerne have shown ovulation rate decline of 30% com
pared with similar weight ewes on grass dominant pasture (Smith, 1982). New, 
non-oestrogenic red clovers are available. 

Pilyto-oestrogens produced by plants such as red clover, subterranean 
clover and lucerne can decrease ovulation rate by up to 30%. 

Conservation as hay reduces the oestrogenic effect but does not remove it 
entirely. Lucerne silage may be more potent than the plants from which it was 
made. 

The effects of short term exposure are temporary and can be overcome by 
grazing ewes on non-oestrogenic pastures for 14 days before mating. Effects of 
four weeks grazing on oestrogenic red clover may be overcome within as little as 
one week on non-oestrogenic pasture (Anwar et aL, 1994). Temporary effects of 
lucerne grazing can be overcome by a short period (7-14 days) of grass feeding 
before mating. 

However, long term exposure to oestrogenic pastures can lead to permanent 
infertility (Shackell et aL, 1993a). Compared with ewes grazing ryegrass-white 
clover swards, those grazing pasture with 60+% red clover for 6 months before 
mating showed: 

small depressions in ovulation rate (not significant at p<O.Os) although the 
ewes on red clover were 3-6 kg heavier 
similar proportions of ewes marked by rams in the fust cycle 
30% more returns to service 
more barren ewes (up to 62% barren, typically 34-48%). Ewes on 30% red 
clover also showed higher barrenness (7-17% barren) than those on ryegrass
white clover (5-9%). 
0.5 fewer lambs born per ewe mated 
more vaginal prolapse (bearings) 
82% more deaths over the six year study 
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Ewes still ovulate and show oestrus but do not conceive. This is thought to be 
caused by changes in cervical mucus impeding sperm passage and preventing 
fertilisation. Ewes exposed to red clover long-term also show vaginal abnormali
ties (Shackeli ,/ aI., 1993b). 

Pitre stands of oestrogenic plants should be avoided around mating time. 

There is no treatment or vaccine to prevent the effects of phyto-oestrogenic 
compounds so, although they are high quality feeds, red clover and lucerne may 
be unsuitable around mating. Given the risks of permanent infertility, it is best 
to avoid oestrogenic pastures for breeding females (including ewe lambs and 
hoggets) as much as possible. 

D. Endophyte 

Ryegrass endophyte is a seed-borne fungus found in some perennial ryegrass 
cultivars. While endophyte confers plant resistance to Argentine stem weevil, 
high levels can lead to ryegrass staggers in stock. 

High endophyte ryegrass pastures call suppress ifImbillg percentage so 
should not be used around matillg tillle. 

Staggers may disrupt mating activity and hence reduce conception rates. High 
endophyte ryegrass pastures should be avoided and alternative pasture species or 
supplements used at mating. If high endophyte pasture cannot be avoided they 
should be grazed lightly. 

Farmers in areas with minimal Argentine stem weevil should not include high 
endophyte ryegrass in pasture seed mixes. 

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. Introduc
ing harnesses after 17 days of mating avoids marking the ewes that conceive in 
the first cycle, reducing the amount of wool marked by crayon. 
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Ram harnesses call be used to identify the timing of ewes mated and 
expected spread of lambing. 

Well-fi tted harnesses do not interfere with ability to mate or reduce [am effec
tiveness. 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 ma ting (Hannan and Thwaites, 1994). 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 call be used for preparation of rams for 
mating if high quality pasture is limited. 

High quality feed supplements for rams before mating can improve testicular 
volume. Peas or other high quality and high protein supplements are sui table. 
Supplementary feeding of rams is u.ncommon in New Zealand but may be 
worthwhile with high ewe:ram ratios. 

Ewe:ram ratios 
Most farmers mate at least 100 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 210 ewes per ram, the proportion of 
ewes mated in each cycle is unchanged (Allison, 1975b), so long as the rams were 
in good body condition with good teste size. 

Ram fighting increases considerably at less than 30 ewes per ram. At more than 
100 ewes per ram, ewes may compete for rams with jostling and pushing which 
disrupts services (Fowler, 1983). Rams have been observed to mate more than 
300 ewes in a cycle when mated at ratios of 210 ewes per ram (Allison, 1975b). 

Ewe to ram ratios can be as high as 100 to 200:1 with mixed age ewes al/d 
rams ill good conditioll. 

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 com
pared with those served twice or more (Fowler, 1983). 
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These effects are unlikely to be important in typical flocks mated at 100-150:1 
but could become limiting with very high ewe ratios (e,g. 400:1). However, high 
ratios (e.g. 200-300:1), 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., 100:1 for ewe 
hoggets, 150:1 for older ewes, Do not mate ewe hoggets in the same mob as 
older ewes, 

Ewe to ram ra_tios should be 100:1 or less with ewe or ram hoggets. 

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, AI is now used to 

introduce new breeds such as the East Friesian before rams are widely available. 

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

Originally artificial insemination was lIsed mainly in ram breeding flocks 
and more recently in cOlllmercial flocks for introduction of new breeds. 

Success is influenced by factors such as: 

identification of ovulating elVes. 
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-llterine insemination. 
Intra-uterine insemination gives conception rates about 10 percentage points 
higher than for cervical - e.g. operators might guarantee non-return rates 
(i.e. conception rates) of 60% and 50% for intra-uterine and cervical insemina
tion respectively. 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 laproscopy. 
froZe!l 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. 
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technician skit/. 
There is no substirute for skill and cost-cutting may lead to poor results. 
Skilled operators are becoming more common and farmers using AI for the 
first time should ask their veterinarian to recommend a technician. 

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 dry-dry hoggets and sometimes two tooths are kept). 

F allu re to m ate 

The number of commercial ewes which fail to mate is generally low. Over three 
cycles of mating, rypically 0--3% of ewes fail to mate (Kelly 1982) and this is 
higher if ewes are synchronised or mated out of season. Most failures are over
come by being mated at the next cycle. 

Failure to mate call illclude up to 3% of ewes alld call be minimised by 
high ewe live weight alld cOlldition, good ram preparation alld 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, bush or 
scrub, ridges, deep gullies, partially removed fencelines 
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 jf necessary 

Heavy rain can interrupt mating behaviour for one to two days but there is little 
farmers can do about this (Fowler, 1983). 

Fertilis a tion failure 

Failure of fertilisation (measured by returns to service) has been around 0-15% 
in individual experimental flocks (Allison, 1975a; Allison, 1975b) and a maxi
mum of 5-20% (Kelly, 1980). When ewes shed two or more eggs, usually all or 
none are fertilised rather than a proportion (Kelly, 1980). 

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, 
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this may not occur in flocks mated late in the season where many ewes may not 
be £irst mated until their last cycle for the season (Kelly, 1980). 

Fertilisation failure can be due 10 poor ram preparation andlor stresses 
during mating sucll as excessive yarding, sllearing or flystrike. 

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., yarding, shearing, flystrike 

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. See Chapter 5 for more discussion 
about the importance of lamb birth weight and implications for lamb survival. 

E mbryonic loss 

Embryo death in early pregnancy is a major contributor to reproductive wastage 
with typically 20- 30% of fertilised eggs lost (Edey, 1977; Quinlivan et ai., 1966; 
Smith, 1982). Most concern centres on "partial failure of multiple ovulations" or 
the loss of one or more embryos from several fertilised eggs. Multiples are more 
likely to be lost (Quinlivan et ai., 1966; Kelly 1980) and birth weights of surviv
ing lambs are often lower when sibling embryos have been lost (Rhind et aI., 

1980). Embryonic loss is higher in hoggets than two tooths or older ewes (Kelly, 
1980), although it may also be high in ewes over eight years old (Smith, 1982). 

Embryonic losses in early pregnancy commonly 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 
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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. I t appears that stress must be frequent 
or severe to have large effects but minor stresses such as yarding and handling 
should be kept to a minimum. 
disease such as Hairy Shaker disease increases embryonic and later foetal loss 
but is probably under-diagnosed. Other disease agents (not yet identified) 
may have similar effects. There are no treatments for these. 
extreme high temperatures (unlikely to be a problem in New Zealand) 

Causes of embryonic loss include genetic abnormality, diseases such as 
Hairy Shaker, 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 

Placental development is strongly linked to lamb birth weight. Underfeeding can 
reduce cotyledon numbers and development, thus reducing the transfer of 
nutrients from the ewe to the lamb (Dingwall et ai, 1987) and causing lower 
lamb birth weights. 

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

The major factors affecting foetal growth are ewe nutrition and the size of the 
placenta. Ewes should be fed to maintain good mating body condition in early 
pregnancy to ensure adequate eady placental development. 

These effects extend into mid pregnancy (see Chapter 4). 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 (Rohloff, 1984). 

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

Recent work from Massey University (Cooper, McCutcheon and Morris, 
unpublished) showed placental weight increased in a near linear way with 
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improved nutrition to day 100 of pregnancy. After feeding ewes at either 0.5 X 
maintenance (0.5M) , LaM or L5M, placental weight at day 100 was 670g, 718g 
and 861g, respectively. 

U ndernutrition 

Very poor nutri tion in early pregnancy has been shown to reduce the number of 
ewes lambing in Merinos (Bennett et aI., 1964), probably by increasing embry
onic 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 (Coop and Clark, 1969). 

There is evidence that where low lamb numbers are conceived but most ewes are 
pregnant (i.e. the flock is fertile but almost all ewes have singles), moderately 
restricted feeding in early pregnancy does not greatly affect survival and lambing 
petcentage (Bennett et aI., 1970). The losses of single embryos probably do not 
occur and any restriction in placental development still results in a sufficiently 
large lamb. 

Ewes need 1.0-1.3 kg of dry matter per day (average 10 good quality) 10 

hold body condition during mating and early pregnancy. 

Poor ewe nutrition in early pregnancy may, however, reduce lamb growth from 
birth to weaning (Everitt, 1967). This effect disappears by about 18 weeks of age 
but may be important for farmers wishing to grow lambs quickly for early 
drafting. 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 pregnan
cies become well established, as described earlier. Avoid abrupt changes in 
fceding level. 

Stress 

Environmental stresses and cold weather can reduce embryo survival. Repeated 
stress, such as yarding and handling increases embryonic loss (Doney et aI., 1976) 
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 fa rmers 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. 
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Fig. 5: Schematic diagram showing the increase in weight of the foetus, 
placenta and mammary gland during pregnancy (source: D. Revell). 
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Chapter 4 
MID TO LATE PREGNANCY 

Recommendations 

• Feed ewes we.JJ in mid pregnancy to ensure good Jamb birth weight. 

• Separate singJe- and multiple-bearing ewes as soon as possible after 
pregnancy scanning and preferentially feed multiples to hold ewe 
condition throughout pregnancy. (Note: If residual pasture after grazing 
is more than 800 kg DM/ ha, there is no benefit in grazing multiple
beating ewes separately). 

• It is important to feed ewes weD during the last six weeks of pregnancy to 
minimise ewe body condition loss. This mininlises the risk of ewe meta
bolic disorders and helps with good colostrum and subsequent milk 
production. 

• Ewes in Ught to average body condition at mating should be fed to 
maintain condition throughout mid pregnancy. Ve.ty fat ewes may 
heneOf from a slight restriction in feeding in mid pregnancy but few 
commercial ewes are likely to be in such condition. 

• A void under feeding in late pregnancy which restricts udder develop
ment and subsequent milk production. 

• Vaccinate ewes at least two weeks pre-Jamb to avoid clostridial diseases. 

• Treat trace element de1iciendes (as advised by a veterinarian) to ensure 
adequate levels in newborn lambs. 

This chapter covers management in the second and thlrd 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 p regnancy, particularly in ewes with multiples. Good pregnancy 
feerung also encourages good udder development and onset of colostrum produc
tion 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. It is increasingly common and 
practised on all New Zealand breeds (see farm scanning survey in Chapter 1). 
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Scanning information allows farmers to: 

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

identi fy ewes carrying multiple lambs and preferentially feed these accord
ingly in pregnancy and lactation. Good feeding o f multiples during lactation 
helps ewes wean a heavier weight of lamb and increases their chances of 
having multiples the next season. 
plan lambing p addocks for single- and multiple-bearing ewes - e.g., allocat
ing 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, aliaws farmers to identify empty ewes and those with single or 
multiple pregnancies. 

Not all farmers fin d scanning necessary. For example, at lambing percentages 
over about 160% farmers may prefer to treat all ewes as carrying multiples. 
Under 110% farmers accept almost all ewes carry singles. Some farmers with 
previous percentages of 110% or less have seen immediate performance gains 
from scanning through better understanding of the percentage conceived, leading 
to better treatmen t of multiple-bearing ewes and increased lamb survival. 

Scanning results give farmers a measure of their potelltiallambing percent
age alld losses betweell scanning and tailing. 

Scanning operators can gather important information on district performance, 
such as average scanned percehtages and proportions of non-pregnant ewes. 
Farmers can find out how their performance ranks and whether there are 
unusual conditions within their flock. UK scanning operators provide additional 
information including expected spread of lambing according to lamb size and 
stage of developm ent at scanning. 

An important benefit from scanning is separation of ewes with multiples 
from those with singles for pref erential 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. 
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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 
(i.e. one condition score) allowing for weight of conceptus (see Appendix 5 
for weight of conceptus). 
if feed is limited, resrrict 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 b irth 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 (see Chapter 3) has the greatest effect on 
lamb birth weight. 

Feeding ill mid pregnancy to maintain good body weigllt and condition will 
promote good placental growth and satisfactory lamb birth weights and 
survival wit" l1Iultiples. 

The effect of ewe live weight gain during the first 50 days of pregnancy has been 
shown to influence lamb birth weight by 46g for every one kg of ewe weight 
gained (Orleans-Probee and Beatson, 1989) in both single and multiple pregnan
cies. This effect was not apparent during the second 50 days of pregnancy while 
during the final 50 days lamb birth weigh' increased by 111g/ kg of ewe live 
weight gain. 

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 offeeding dllring 
mid pregllallcy illcreases foetal weight, especially ill light ewes. 

Ewe live weight at mating and plane of nutrition in mid pregnancy interact. 
British trials showed poor nutrition in mid pregnancy (day 30-90 of pregnancy) 
increased placental weight in single-bearing ewes which were heavy at mating bur 
depressed placental weight in ewes which were light at mating. Conversely, a high 
plane of nutrition increased placental weight in ewes which were light at mating 
but decreased placental weight in ewes which were heavy at mating (De Barro et 
aI., 1992). 

In heavy and light ewes with twins a high level of feeding during mid pregnancy 
increased foetal weight, the effect greatest in light ewes in the above study. 
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Some trials have found a depression in litter size from ewes which were very 
heavy at mating and fed at a high level (i .e. to maintain maternal body weight) ill 

mid pregnancy. Ewes in very high condition (CS 4) at mating should be fed to 
lose 10% of live weight to mid pregnancy (Gunn ,/ aI., 1986). 

Table 9: Litter size of Greyface ewes in high body condition at mating and 
given high, medium or low feeding in mid pregnancy (Gunn et aI., 1986). 

Litter size (lambs born 

per ewe lambing) 

Mid pregnancy feeding level 

High Medium 

1.69 2.04 

Underfeeding in mid pregnancy 

Low 

1.95 

Trial results are somewhat contradictory. Some trials show no strong evidence 
of reduced lamb birth weight or lamb survival following ewe undernutrition in 
mid pregnancy (Fogarty et aI., 1992; Orleans-Pobee and Beatson, 1989; Hawker 
and Thompson, 1987; Monteath, 1971). 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 
(Smeaton ,/ aI., 1985) . 

Severe underfeeding in mid pregllallcy call 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 New Zealand 
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 ill mid pregnancy (between days 50-
100) significalltly illcreases birth weight o/multiples. 

Recent experiments show shearing earlier in pregnancy may alter lamb birth 
weight, with interactions between shearing time and birth rank (Morris and 
McCutcheon, 1996). Time of shearing (day 70, 100 or 130 of pregoancy) 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. This may be a practical strategy for increasing birth weights in prolific 
flocks. 

See also the "Pre-lamb shearing" section (i.e. shearing in late pregnancy, p.66). 

61 



Late pregnancy ewe nutrition 

About 70% of foetal growth occurs in the last third of pregnancy (see Fig. 5, 
p.57), 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 conceptus, 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 Iilte pregnancy (days IOO-J50Jfoetal and udder growth is rapid 
with illcreased ewe energy requirements. 

Foetal growth during this period is largely unaffected by variations in ewe 
feeding level (Dalton et aI., 1980; Knight et aI. , 1988). These results reinforce the 
importance of good feeding in early and mid pregnancy to increase lamb sur
vival. Attempts to increase lamb birth weight through high levels of ewe nutri
tion in late pregnancy are lim.ited by placental development which was deter
mined by day 90 of pregnancy (Davis et aI., 1981). 

Foetal growth durillg late pregnallcy is largely ullaffected by varying 
f eedillg 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 (Mellor. 1983). 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 (McClymont and Lambourne. 1958; 
Russell et aL, 1977). 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. Table 10 shows the extra energy intake required by ewes in late 
pregnancy. 
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Table 10: Extra energy (in addition to maintenance) required by pregnant 
ewes to achieve 4.0 kg lamb birth weight (Geenty and Ratttay, 1987) 

Weeks before term 12 8 6 4 2 term 

Extta MJME/day, single lamb 0.4 1.1 1.7 2.6 3.8 5.3 

Extra MJME/day, twin lambs 0.7 1.9 3.0 4.6 6.7 9.3 

For larger litters, add a further 75% of the single lamb value for each extra lamb. 

These increased requirements mean 0.1-0.5 kg DM more for ewes with singles 
and 0.2-1.0 kg DM more for multiples during the last 60 days of pregnancy. Such 
increases will be difficult to achieve with multiples requiring pasture covers of 
over 800 kg DM/ha or 3cm in length (see Appendix 4.2). 

Increased ewe feed requirements above maintenance during thejinal60 
days of pregnancy are 0.1-0.5 kg DM per day for singles and 0.2-0.9 kg 
DM for multiples. 

Feed supplements may be necessary to meet ewe feed requirements in late 
pregnancy. Ideal supplements are high quality and high dry matter (e.g. gtains or 
sheep nuts) so intake is not limited by feed bulk. Low energy, high bulk feeds 
(e.g. straw or hay) are not suitable. 

Ewe feeding effects on milk production 

As welJ as effects on lamb birth weight, there is evidence that poor nutrition in 
mid pregnancy may penalise lamb growth to weaning (CurU ,I 01., 1975) 
through changes in both ewe milk production and/or lamb vigour. 

Undernutrition in pregnancy restricts mammary growth and development 
(Thompson and Thompson, 1953; Russel elol., 1977). It also depletes ewe body 
reserves, causing poorer energetic efficiency in lactation (Geenty and Sykes, 
1986) and reduces lamb birth weight and subsequent ability to withdraw milk 
(peart, 1967). 

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 (WalJace, 1948; McCance and 
Alexander, 1959). Poorly fed ewes may not produce enough milk to ensure the 
survival of a single lamb. 
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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 arc 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 ro well fed ewes (McDonald, 1962). In addition, birth 
may be prolonged and ewes may show poorer mothering ability (McDonald, 
1962; Hight and Jury, 1970). 

Lambs from ewes underfed during mid-late pregnancy will have lower body 
fat reserves whell they are born with less chalice 0/ 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 condi
tions. They also maintain their suckling drive longer than those whose dams 
were poorly fed (Hight and Jury, 1970). 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 (Hinch et aI., 1996). 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 COllcelltrates ill late pregnallcy may 
produce more colostrum alld cause improved lamb survival. 

Supplementing with by-pass protein may help lamb survival in hlghly fecund 
flocks even when ewes graze hlgh quality pasture, perhaps by supporting 
increased mammary development and colostrum production (Hinch et 01., 1996). 
Underfed ewes m ay not produce enough colostrum to meet the energy require
ments of twins in the first 18 hours of life. In addition, larger litters must cope 
with mismothering (even temporary) and prolonged birth whlch depletes lamb 
energy reserves. 

Similar effects to protein supplementation may be obtained using tannin con
taining plants in pastures (eg lotus comiClilotuJ or sulfa) which protect plant 
protein from breakdown in the rumen. 
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Lamb growth to weaning 

As well as reducing lamb survival and early ewe milking. severe underfeeding of 
ewes in late pregnancy (0.5 M) may penalise lamb growth for up to seven 
months after birth (Everitt, 1967). Ewe milklng is reduced throughout lactation 
after pregnancy underfeeding (Wallace, 1948; Everitt, 1967) . 

Lifetime p erformance of ewe lambs 

Underfeeding ewes in late pregnancy or early lactation may reduce the lifetime 
performance of their daughters (Guno et aI., 1995). 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 rughest lifetime reproductive perform
ance, producing 11 % more lambs over three lamb crops than ewe lambs born to 
underfed groups. 

Ewe lambs bom 10 ewes wellfed during pregnancy have beller lifetime 
reproductive performance Ihan Ihose from ewes poorly f ed. 

Ovaries of foetal ewe lambs (day 47 of gestation) whose dams were poorly fed 
from conception showed similar oestrogen secretion to those from ewes well fed 
but development of oogonia (precursors to ova) was significantly retarded 
(Borwick ,/ 01., 1994). 

Out of season lambing 

Some farmers use out of season lambing to produce lambs for meat companies 
to process at off peak times such as winter and early spring. This often means 
late spring 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. A change 
to 30% of ewes lambing in winter requires modification to winter grazing 
management and increased expenditure on animal health, especially to control 
internal parasites with lambs present on the farm most of the year (Hawlcins et 
aL, 1989). Two tooths entering the flock need higher live weight gains to reach 
mating weight three months earlier than usual (i.e. December/January rather 
than March). 

Autumn lambing requires a different f eed profile which suils summer dry 
areas wilh good winter paslure growlh like Northland. 

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

Autumn lambing may expose ewes to FE in late pregnancy, causing ewe losses 
and lower lamb birth weight, tailing weight, weaning weight and lamb survival. 
A minor FE outbreak in autumn-lambing ewes may result in 30% less weight of 
lamb weaned per ewe pregnant and 12% fewer ewes present at weaning 
(McMillan et aI., 1988). These losses are two to three times worse than the effect 
of a similar outbreak in ewes around mating time. 

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 unless 
residual pasture mass after grazing is 800 kg DM/ha or more. 
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. 
feed requirements of ewes in late pregnancy are shown in Table 10 on p.63 

Pre-lamb shearing 
Fine wool sheep are commonly pre-lamb shorn while crossbreds may be pre
lamb shorn as part of an eight month shearing regime. 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 (Maund, 1980; Kirk et 
ai., 1984; Symonds e/ ai., 1986; Vipond e/ aI., 1987; Black and Chestnutt, 1990). 
Shearing effects were more pronounced with earlier pregnancy shearing due to 

greater effects on placental development (Black and Chestnutt, 1990). 

Shearing of ewes in mid pregnancy is more likely to increase lamb birth 
weight than pre lamb shearing. 
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New Zealand trials suggest pre-lamb shearing does not significantly increase 
lamb birth weight (Dabiri e/ aI., 1995b; Orleans-Pobee and Beatson, 1989) 
despite the above British results to the contrary. However recent New Zealand 
work shows that shearing by day 70 of pregnancy increases birth weight of 
single and multiple lambs (D.Revell, pers.conlm.)(see also p.61). 

Ewes shorn close to lambing appear to make more use of shelter before, during 
and after lambing (Alexander and Lynch, 1976) 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 (Alexander and Lynch, 1976). 

Pre lamb shearillg of ewes call calise them to seek Ollt shelter with better 
lamb slIrvival. 

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 (Dabiri et aL, 
1995a), 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 teduce cold stress in pte-lamb shorn ewes. 

Abortion 

The most common causes of abortion in sheep are toxoplasmosis and 
campylobacter (also known as "vibrio'} Both are contagious diseases which can 
be prevented with vaccination. Abortions due to othet causes (bacterial or fungal 
agents) occasionally happen. 

The most commoll callses of abortioll ill sheep are toxoplasmosis alld 
campylobacter (also kllowll as vibrio). 

Toxoplasmosis and campylobacter usually have greater effects in young ewes as 
older ewes are more likely to have been exposed co the disease and become 
immune. Lambing percentage responses co vaccination vary depending on 
disease prevalence on the farm. Many farmers regard vaccination as cheap 
insurance regardless of their farm's abortion his cory. 

Lamb losses due to abortion are gellerally greatest in younger ewes with 
less immullity. 

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 co abortion should be identified and retained. 
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Toxoplasmosis 

Toxoplasmosis is caused by the Toxoplasma gOl1dii parasite. This has a compli
cated life cycle which includes cats as an essential host. Wild cats spread the 
infection in their faeces, especially in hay, and sheep contract toxoplasmosis by 
eating contaminated hay or pasture. Aborted material may be eaten by other 
animals or birds which then become infected. Toxoplasmosis also affects humans 
- pregnant women may abort or babies may be born with defects such as 
eyesight impairment. 

Lamb deaths due to toxoplasmosis call be at allY stage during pregnancy or 
SOOI1 after lambil1g. 

Toxoplasmosis can be contracted at any stage of pregnancy but may not be 
obvious. Infection in early pregnancy causes foetal death and resorption which 
cannot be seen and is not detected because it occurs before pregnancy scanning. 
Mid pregnancy toxoplasmosis causes foetal death and abortion which farmers 
may notice as dead lambs in the paddock. Toxoplasmosis contracted in late 
pregnancy may kill the foetus or lambs may be born weak and prone to starva
tion/ exposure. There can be quite a delay between infection and abortion. 

Ewes exposed to toxoplasmosis become immune. First-Iambers are most suscep
tible as they are less likely to have been exposed to the disease. A toxoplasmosis 
problem is often only identified when there are large numbers of dry ewes 
(especially two tooths) or if aborted lambs are seen. 

A single vaccillation for toxoplasmosis gives lifetime immunity and is 
highly effective. 

Vaccination is highly effective. One dose of Toxovax" gives lifetime protection. 
Non-pregnant ewes can be vaccinated at any time but not less than four weeks 
before mating. Toxovax® is a live vaccine which must be stored carefully and 
used as soon as possible. It must not be given with other live vaccines or when 
sheep are wet. 

Campylobacter (Vibriosis) 

Infection with Campyiobacter jellls or Vibrio fillls in the last six to eight weeks of 
pregnancy can cause abortion or lamb death soon after birth. The disease is 
spread by ewes eating pasture contaminated by bacteria in aborted material or 
discharges from aborting ewes. 
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Infection and lamb deaths with campylobacter is in the last 6-8 weeks of 
pregnancy. 

Campylobacter can also be prevented by vaccination. The use of Campylovexin® 
is different to Toxovax® in that two doses are required when ewes are first 
vaccinated and a b ooster shot is recommended each year thereafter. The first 
treatment should be before mating and the booster eight weeks later. Failure to 

treat in subsequent years means ewes are unprotected although some farmers 
report good results despite failure to give boosters cr. Knight, pers. COtlllll.). 

Vaccination for cQmpyiobacter is effective with a sensitiser and booster 
required ill the first year and a booster each year thereafter. 

Ewe deaths 

Most ewe deaths occur in late pregnancy due to ewes being cast, bearings 
(vaginal prolapse), sleepy sickness, milk fever and sometimes fertiliser toxicity. 
Most of these can be avoided through careful husbandry and management. 

Th e cost of 1% of ewe deaths ill a 2,000 ewe flock is equivalent to 40 ewes 
willtered and 50 lambs tailed. 

The cost of ewe deaths is large, as ewes have been carried all year, become 
pregnant and then are lost. For example, suppose a farmer could save 1 % ewe 
deaths in a 2000 ewe flock - i.e. 20 ewes. These ewes typically carry at least 25 
lambs and probably more because it is often ewes with multiples that die. In 
addition, 20 ewe hoggets must be carried to replace these ewes, displacing ·20 
additional ewes that could have been wintered (and their 25 lambs) . Thus those 
1 % deaths in 2000 ewes have a real cost of at least 40 ewes wintered and 50 lambs 
tailed. 

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 apparen tly bright and alert. 

Milk/ever du e to calcium deficiellcy call occur ill late pregllallcy, usually 
il/ ewes with multiples, due to suddel/ chal/ges il/ f eeding or disruptions 
such as shearing, crutchillg or vaccinating. 
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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 sleepy 
sickness but milk fever is distinguishable by complete relaxation of the stomach 
muscles and an appearance of flabbiness. Treatment is an injection of calcium 
borogluconate solution. 

Treatmelllfor milk fever is by injection with calcium boroglucollate. 

Pregnancy toxaemia ("sleepy sickness") 

Sleepy sickness o ccurs when the ewe's energy intake is considerably less than her 
requirements. Metabolism of body fat produces ketones which cause the ewe to 
become drowsy and move awkwardly. She may appear blind. Her feed intake 
declines (maldng 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 are underfed in late pregnancy when 
foetal demands are high. -------

Pregnancy toxaemia (or "sleepy sickness") can occur in late pregnancy, 
agaill usually ill ewes carrying multiples, alld is due to ullderfeeding or 
stress such as prolonged bad weather. 

Sleepy sickness can be treated if detected early. Most farmers administer some 
kind of sugary solution or "ketol" . The mob should be offered more feed 
(preferably high quality) if ewes start to show sleepy sickness symptoms. 

Treatmellt for pregnancy toxaemia is orally with a sugary solution or 
"ketol". 

Bearings 
Vaginal prolapse ("bearings") limits reproductive performance through ewe 
and lamb deaths and has high labour and treatment costs. Bearings are most common 
in ewes carrying multiples, accentuating production losses. T he incidence of 
bearings varies considerably between farms and between years, ranging from 4-
12% of ewes (McLean, 1956). Incidences up to 17% have been reported in some 
North Island Merino flocks (Matthews, 1996). 

Vaginal prolapse, or "bearings" call occur ill late pregnallcy and are most 
prevalellt ill ewes with multiples. 

There is no good scienti fic evidence on ways to avoid bearings. Many possible 
contributing factors have been suggested, including: 

intra-abdominal pressure due to conceptus and feed 
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slope - incidence of bearings is higher on hill country; suggestion that lying 
with the hindquarters downhill increases intra-abdominal pressure further 
(McLean, 1957) 
tail length - ewes docked very short may be more prone to bearings 
lack of exercise and poor muscle tone 
hormonal or mineral imbalance - e.g. due to phyto-oestrogens (increased 
bearings are regarded as a "symptom of clover disease", Shackell et ai, 1993a) 

Bearings are associated with high abdominal pressure mainly ill ewes with 
twins in late pregnancy - there are no known lIIeans of prevention, 

Bearings 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. Bearing trouble 
usually occurs close to lambing. Bearings 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, as shown in Table 11 
(McLean and Claxton, 1959). 

Table 11: Seasonal variation in incidence of bearings. Incidence shown as 
percentage of total ewes (McLean and Claxton, 1959). 

Year 
1954 1955 1956 1957 

Number of farms 27 90 105 74 
Number of ewes 29,215 89,571 112,886 84,958 
Incidence - all cases 0.42 0.47 0.41 0.60 

- before lambing 0.38 0.40 0.35 0.51 
- after lambing 0.04 0.07 0.06 0.09 

Two thirds of the post-lambing bearings recorded were recurrences of pre
lambing problems. Of those ewes suffering bearings for the first time after 
lambing, many were two tooths which may have suffered injury during lamb
lng. 

Treatment 

On farms where bearings 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 (McLean, 1959). If affected ewes were 
kept, 30-35% recurrence was expected each year. 
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Treatment of ewes with bearings 

Successful treatment of bearings relies Oil early detection, gentle and clean 
replacement and effective retention. The bearing must be well cleaned and 
lifted up to allow the ewe to urinate. Lubricant should be used and gentle 
evell pressure applied to replace. Replacing is easiest whell the back end of 
the ewe is elevated. 

Retention of the bearing can be by extemal pressure from ties attached to 
the wool, inierlza[ bearing retainers or a purse string suture around the 
vulva with cottOll tape. 

If the bearing is damaged or sutilres are used penicillin should be adminis
tered. Ewes should be removed from the mob, placed Oil short feed and 
observed. (further detail in Appendixl.O). 

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

Physiological changes in pregnancy 

Vaginal volume increases markedly in pregnancy (McLean, 1956; McLean and 
Claxton, 1958). Changes begin early .in pregnancy and are usually apparent after 
about 60 days, continuing at a regular rate until about 120 days of pregnancy. 
The vaginal wall is more easily dilated as pregnancy advances and vaginal volume 
decreases rapidly back to the normal non-pregnant state about 14 days after 
lambing. Ewes which have lambed several times have greater vaginal volumes 
even when not pregnant. 

Similarly, the vulva and vestibule distend in pregnancy and recover to a condi
tion similar to early pregnancy by 14 days after lambing. 

G iven these physiological changes, it is probably not surprising that most 
bearings (80-90%) occur just before lambing. 

Overfeeding in late pregnancy 

Many farmers believe that increasing ewe feeding in late pregnancy increases the 
risk of bearings although there is little scientific evidence to support this. Trials 
have shown no differences in incidence of bearings among Coopworth ewes 
offered pasture allowances from 0.7-7.0 kgDM/ ewe/ day in the last six weeks of 
pregnancy (Rattray et ai, 1982). However, these feeding levels were introduced 
at six weeks before lambing and sudden changes were avoided close to lambing. 
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Underfeeding of ewes in late pregnancy is not recommended for prevention 
of bearings. 

In choosing not to increase ewe feeding for fear of bearings, farmers must weigh 
the benefit of good ewe nutrition against the real cost of bearings (if they 
eventuate) . Increased lamb losses and poorer lamb growth from underfeeding 
during pregnancy will be a far greater cost than that of bearings. 

There are no firm recommendations for reducing the incidence of bearings. 

Pre-lamb health checks 
Ewe vaccination with "S-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 newborn 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, blackleg, malig
nant 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-l" vaccination of ewes or lambs. 

Ewe vaccination with "5·ill·1" ill late pregnancy protects lambs against 
deaths between lambing and weaning caused by clostridial diseases and 
blood poisoning. 

Ewes are commonly vaccinated before mating and again before lambing in the 
fi rst year, fo llowed 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 (Millar, 1983) . Delayed white muscle disease 
can occur in lambs 3-6 weeks old. Subclinical white muscle disease may also 
increase susceptibility to starvation/ exposure as lambs are less active. 

Selenium deficiency in newborn lambs is prevented by ensuring adequate 
selenium levels in ewes, In areas of selenium deficiency, ewes are often treated 
before mating (to avoid selenium-related embryonic losses) and about two weeks 
before lambing. 
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Some veterinarians have observed lamb survival responses to drenching ewes 
with Vitamin E part way through lambing and have also noted apparent whi te 
muscle disease in lambs with adequate selenium levels. Since Vitamin E and 
selenium work together, Vitamin E deficiencies are suspected. T esting Vitamin E 
levels is not helpful since reference values for newborn lambs are unknown. 

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

Current work is determining normal values for newborn lambs and comparing 
Vitamin E levels in those with unexplained white muscle disease. It appears that 
Vitamin E levels in newborns are low and CK levels (CK is an enzyme that 
indicates muscle damage) in young lambs may be a better indicator of potential 
for white muscle disease. When normal levels are understood, veterinarians may 
be able to test one week old lambs with a view to giving Vitamin E to those 
below a trigger CK level yet to be determined. 

Iodine deficiency 

Iodine deficiency causes goitre (enlarged thyroid gland) and increased deaths in 
newborn lambs. It is usually caused by ewes in late pregnancy grazing very low 
iodine diets or feeds such as kale which contain goitrogenic compounds. Severe 
deficiency in ewes in late pregnancy may reduce lamb birth weights, brain size 
and development (Barry, 1983) . Veterinary advice should be sought regarding 
testing and treatment of iodine deficiency (see also p.46). 

lodille deficiency ill ewes call hillder lamb dellelopmellt durillg pregllallcy 
and cause lamb deaths soon after birth due to goitre. 
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Chapter 5 
LAMBING 

Recommendations 

• Choose JaHlbing paddocks to avoid cold wet sites and steep biDs, protect 
from prevailing storms and provide adequate feed for lambing ewes. 

• If suitable areas are limited, give them to multiple-bearing ewes. Alter
natively, aDocate best areas to ewes due to Jamb (identified with ram 
crayons at mating). 

• Choose a shepherding strategy to suit the stock, fann conditions and 
shepherd ability. 

• Always respect the i1ambing site" and try to avoid disturbing ewes that 
have chosen their site (e.g., ifsheddingoU'unJambed ewes) .. 

• Pasture cover should be around 1200 kgDM/ha at lambing. Good ewe 
nutrition according to ewe liveweight and litter size is important for 
high milk production and maintenance or gain of ewe condition. 

• A ewe with a single Jamb requires about 2.3-2.5 times maintenance in 
the first week ofJactation, rising to about 2.8 times maintenance by the 
third week. 

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

• See Appendix 3. 4 for more detailed lactation feeding recommendadons. 

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

The importance of providing the lambs that are 'on board' with the best oppor
tunity of surviving and thriving is discussed in this chapter. Issues covered 
include ewe feeding and milk produc tion, choice o f lambing paddocks, shepherd
ing and background to other factors influencing lamb survival. 

Choosing lambing paddocks 
Slope 

Trials show that lambs have higher survival on fla t or gently sloping areas than 
on steep country, as shown in Table 12 (I.Knight et ai., 1983), because lambs 
born on slopes slipped off the birth site and were mis-mothered. 
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T able 12: Deaths (as percen tage of lambs born) attributable to effects of 
slipping from the birth site (I.Knight et aI., 1983) 

Slope % of single-born lambs % of twin-born lambs 

0° to 24° 0 0 
24° to 31° 4 12 
32° to 44° 34 52 

Provided visual contact is maintained, single-lambing ewes usually follow the 
lamb to retrieve i t. They sometimes fail if the lamb is stolen by another ewe, 
slips into a creek or through a fence. Twins are often separated, especially if the 
firs t lamb slips from the site while the second is born. 

Lambs have difficulty on steep slopes during the first four to six hours after 
birth as they learn to stand and suckle. After this period they move around 
without great danger of separation. 

On steep land, 82% of ewes lambed at the top of the slope. When results were 
corrected for the relative area of each class of slope, exposed ridges were the 
most popular site followed by the flats and slopes. Ewes may have chosen ridges 
to isolate themselves from unlambed ewes congregating on flat areas (Knight et 
aI., 1983) . 

Lamb sllrvival is better 011 flat or gently slopillg paddocks thall 011 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. 

Merino ewes have a reputation for poor maternal behaviour and low lambing 
performance, especially on hill country. Trials compared Romney and Merino 
ewes lambing on slopes of 33- 440 (Knight e/ aI., 1990). More Merino ewes 
lambed on the top third of slopes and their ability to follow a lamb that slipped 
off the birth site was similar to Romneys. Merino ewes and lambs usually return 
to the top of the slope after retrieval whereas Romneys tend to stay where the 
lamb has stopped. 

\"Vhen lambs are born on gentle contour, moving them to steeper paddocks 
within a few days does not cause extra losses (McMillan and Knight, 1985). 
Lambs cope with slopes over 30° once they are mobile and feeding (i.e. 4--12 
hours old). 

These results are important for farms with only small areas of flat land. 1f 
suitable lambing area is limited, give the best paddocks to ewes with multiples 
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and put single-bearing ewes on steeper or colder areas. Alternatively, consider 
lambing on the flatter paddocks and moving ewes and lambs to the hills when 
lambs are 2-3 days old. This is easier to manage if ewes are marked at mating 
with ram crayons (changed weekly) so expected lambing dates are known. 

Beware of flat, waterlogged paddocks 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 (Alexander, 1983). 
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 a"d should be used preferably for 
multiples. 

Few farms can provide shelter for all lambing ewes. Multiple-bearing ewes, 
especially those known to carry triplets and ewes not fed well in late pregnancy, 
should get top priority. Shelter can be provided by a number of means inc1ud-

109: 

hills or slopes with protection from prevailing wind 
trees - blocks or shelter belts 
bushy plants and grasses - e.g. phalaris, pampas and tussock 
temporary polythene mesh or scrim attached to fencelines 
lamb covers (plastic or wool) 

Types of shelter i"clude hills or slopes, trees or shelter belts, bushy pla"ts 
alld 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 (Alexander and 
Lynch, 1976). 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 (T.Knight, perl. CO""".). Placing 
shelter near areas likely to be chosen by lambing ewes should increase its effec
tiveness. For example, in paddocks with varied topography, many ewes lamb on 
exposed ridges to escape the unlambed ewes on the flats. Shelter to reduce 
exposure on the ridge may increase lamb survival. 

See also the discussion of "Starvation/exposure" on page 88. 
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Paddock history 

Some paddocks have a history of good lamb survival for no apparently obvious 
reasons. If these paddocks 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 in some North Island Merino flocks 
(Matthews, 1996). Survival of twin-born lambs is usually 3-10% lower than for 
single-born animals (Hinch et 01., 1983). Typical death rates among singles are 
about 9-16% while twins in the same flocks have death rates of 15-22% (Knight 
et aI., 1979). Lamb survival may appear poor in high fecundity flocks due to the 
larger numbers of triplets and quadruplets (Hinch el aI., 1985). 

A verage lamb deaths ra"ge from 5-26% betweell f arms a"d are higher f or 
multiples Iha" si"gles. 

Most lamb deaths occur by day three after birth (Hight and Jury, 1970; Dalton 
et 01., 1980). Table 13 summarises the main causes of lamb deaths. 

Table 13: Causes of lam b deaths as a percentage of total lamb deaths (adapted 
from Hight and Jury, 1970) 

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 1 
misadventure 3 4 4 
unknow n 17 12 15 

( Note: "pren atal death" refers to loss of established pregnan cy - e.g. lambs dying in 
utero, m ummified foetuses, lost due to Brucella abortus, C3JI1p y lobaceer, and 
toxoplasm osis. Ie does not ind ude early embryonic losses.) 

Major callses of lamb death are dystocia ill sillgles and slarvatio,,/exposure 
ill multiples. 

Lamb deaths are mainly due to dystocia in single-born lambs and to the starva
tion / exposure complex in multiples. Both factors are heavily influenced by lamb 
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birth weight, as large single lambs are most prone to dystocia and small multi
ples are susceptible to starvation/exposure. As described in earlier chapters, birth 
weight has already been established by genetics and maternal nutrition so 
lambing management must focus on helping newborn lambs cope with their 
new environment. 

Some 70% of all lamb deaths call be avboided by good ewe alld lamb 
nutrition and preventive measures. 

The requirements for good lamb survival (Alexander, 1983) 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 multi
ples (Hinch et 01.. 1985). 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 
(Hight and Jury. 1970) 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 (Dalton et 01.. 1980). 
Lambs weighing less than about 3.0 kg or more than 6.5 kg at birth have a very 
low survival rate (Hight and Jury. 1970; Dalton et 01.. 1980). 

Optil1lumlamb birth weight for best survival is 3.5-5.5 kg for sillgles alld 
multiples. Below this rallge increases the risk of starvation/exposure 
(maillly multiples) alld above dystocia (maillly sillgles). 

Figure 6 demonstrates the changing prevalence of starvation/exposure and 
dystocia, the two main causes of lamb death near lambing, according to lamb 
birth weight. 
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Figs 6.1- 6.3 Lamb death statistics (from Dalton ct aL, 1980). 
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Fig. 6.3: Breed differences in incidence of Dystocia and starvation-exposure 

The results in Fig 6.2 suggest lambs need to be at least 3.2 kg at birth, preferably 
4 kg. This is almost always achieved in single lambs but is increasingly difficult 
as litter size increases. Each lamb weighs less as the litter size increases and this 
predisposes lambs from larger litters to starvation/exposure. 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 and breeds (Rohloff, 
1984). 

Good ewe nutrition is essential for optimum birth weights of multiple lambs 
(see chapter 3). Placental development is especially important in ewes lambing 
150% or more to ensure lambs are sufficiently heavy at birth. Ideally ewes with 
multiples should be identified as early as possible, separated, and preferentially 
fed. 

Generally Merinos have lower lamb survival than crossbreds. So too do 
pure Finns with larger litter size. 

There is no evidence of a breed effect for the relationship between survival and 
birth weight in New Zealand's common Romney-based breeds. However, 
survival at lower birth weights appears to be higher in Merinos and some 
prolific breeds (notably Finn and Finn crosses). 

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 signifi
cant differences in lamb birth weight (adjusted for litter size) may occur 
Genkinson ,/ ai, 1995). 
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Lambs bOrtl in autumn or winter have lower birth weights than in spring. 

June-lambing ewes achieve similar feed intakes to August-lambing ewes but 
lambs born in June will still be lighter than those born in August (Morris et ai, 
1993). These effects are important when mating out of season as not all differ
ences 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 paddocks and shelter accordingly. 

Breed 

Breed effects on lamb survival are generally small and not important between 
Romney-based breeds but the Merino often has lower lamb survival than other 
breeds in the same district. North Island farmers with Merinos since the 1980s 
report poorer reproductive performance than for other breeds. While fertility 
and fecundity appear acceptable in Merinos (assessed at pregnancy scanning), low 
final lambing percentages often result from high lamb mortality ranging from 
25-55% with an average of 35% (Matthews, 1996) . 

Overseas information suggests that at the same litter size and ratio of lamb birth 
weight to mature size, more prolific sheep such as Finns have higher lamb 
viability and lower optimum birth weights (Gama et ai, 1991). However New 
Zealand experiences do not support this and pure Finns are noted for low lamb 
survival. Finn lambs are born with very little fat cover and a very fine fleece, 
making them prone to exposure even up to two weeks after birth (Cook, 1996). 
Finn crosses appear to have higher lamb survival than pure Finns. 

Heterosis 

Lamb birth weight increase due to heterosis (hybrid vigour) is estimated at 
around 6% (Dalton, 1980). Crossbred multiple lambs are likely to be heavier 
than purebred lambs born to ewes of similar genetic background and manage
ment, 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 (e.g. Border Leicester x Romney, 
Finn crosses). Survival generally increases from pure Romney lambs to F2 lambs 
(i.e. progeny of Border Leicester x Romney F

J 
ewes mated to similar rams) and 

then decreases again with interbreeding to produce F
J 

and F4 lambs (Hight and 
Jury, 1970). This could be due in part to better mothering and milking ability of 
F

j 
ewes as well as heterosis increasing lamb birth weight,ewe milk production 

and survival. 
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Lamb sex 

Mortality in male lambs is about 6% higher than in females (Hight and Jury, 
1970; Dalton et 01., 1980; Knight et 01., 1988) 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 he influenced separately. 

Age of ewe 

Lamb survival is lowest in lambs horn to hagget and two tooth ewes (Hight and 
Jury, 1970; Dalton et 01.,1980; Knight et 01.,1988). 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 
(McDonald, 1966; Vesely and Peters, 1965) 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 (Knight et 01., 1988; Bichard and Cooper, 1966). Dystocia appears 
more cornmon in younger ewes while old ewes (e.g. seven years old) lose more 
lambs from starvation (McDonald, 1966). 

Farming conditions may influence results, with better performance from older 
ewes on easier farms. Some trials show peak lamb survival (79.5%) from ewes 
aged four to six years under poor conditions, with lower survival from both two 
year (69%) and seven year old ewes (68.2%), but little effect of ewe age in better 
environments (Lax and Tu.rner, 1965). 

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-Lambers 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 or 
more 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 (Knight et 01., 1979). 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. 
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Significant differences ill 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 such as Hairy Shaker virus. Effects are thought to be small but 
further investigation may be warranted. 

Hairy Shaker 

Hairy shaker disease is characterised by an extremely hairy fleece and minor to 
severe body tremors (chorea) in newborn lambs. Lambs with and without 
chorea have a low survival rate and may die within two or three months. Others 
survive but have a slow rate of growth (Manktelow et ai., 1969) . 

Long regarded as unimportant, hairy shaker is now thought to be a bigger 
problem than first realised as it may also cause early abortion and embryonic 
loss. It may be spread by surviving hairy shaker lambs and perhaps infected 
ewes. The disease has been observed throughout New Zealand (Manktelow et ai., 
1969) and there is no cure or vaccine. 

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 componellts 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 which were pregnant but failed to rear a lamb. 
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Shepherding and intervention 
Drafting early/late lambers 

Separating early and later lambers 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 

Accurate identification of lambing date is best done using ram harnesses and 
weekly changes of crayon colour at mating. "Bagging off" is less reliable, espe
cially for very young or old ewes, and too late to allow differential feeding from 
six or more weeks before lambing. 

Separating early alld late lambers assists with differential feeding alld 
allows more effeeli.e shepherdillg. 

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 
li fting cast ewes 
treating bearings 
fostering mis-mothered lambs 
reducing constipation in lambs with stuck-down tails 
warming and feeding lambs suffering starvation/exposure 

Shepherding intellsity varies and call decrease lamb losses by assisting 
difficult births, attendillg to cast ewes, treating bearillgs and fosterillg mis
mothered lambs. 

While good shepherding practices can increase lamb survival, farmers must 
decide for themselves the economics of shepherding. Opinions tend to swing 
with lamb prices, more care being taken when lamb prices are high. 

Successful shepherding depends on respect for sheep behaviour, careful treat
ment of stock and good hygiene if in tervening in births. The shepherd fllllst 

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. 
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It is importanl nollo disturb ewes from their lambing site so effective 
bonding can occur. 

Birth takes about an hour from fluid release, varying from ten minutes to over 
three hours (Kilgour, 1982). If birth is prolonged (e.g. by dystocia) the ewe may 
wander from the lambing site which may neccessitate 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 (Arnold and Morgan, 
1975). 

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 hondo Ewes will 

reject lambs if they have had no contact within about four hours following birth 
(Kilgour, 1982). 

Most ewes leave the lambing site within 24 hours but some remain up to 72 
hours after birth (Kilgour, 1982). First-Iambers (hoggets or two tooths) tend to 
stay longer than older experienced ewes. Tagging and lamb handling may 
frighten first-lambers from the lambing site before bonding is established. Low 
pasture cover Oess than 1000kgDM/ ha) 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 pastllre cover at lambing (less than 1000 kgDmlha) is likely to calise 
increased m;s·lIlotherillg 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 paddocks. 

"Shedding off' unlambed ewes is disruptive, especially if ewes are moved to 
another paddock after establishing their lambing site but before giving birth. 
D rifting 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 lambing sites (Welch and Kilgour, 1970). If lamb sharing occurs 
between two or three ewes with multiples, one lamb sometimes remains unat
tached 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 
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licking and stealing the lamb (Welch and Kilgour, 1970; Arnold and Morgan, 
1975). Thls 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 lambing 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 misidentifed dams and 
lambs about 10% of the time even when lambs were tagged as soon as possible 
after bitth (Welch and Kilgour, 1970). 

Lamb swappillg and stealing often occurs with ewes crowded around the 
same site alld is 1I0t a big problem witll commercial farms but causes 
inacuracies 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 misrnothering. They speculate that ewes seeking salt are 
attracted to birth fluid s. Some have also observed greater ewe liveweights at 
weaning after access to salt but there is no good scientific evidence of this. 

Main causes of lamb death 
Dystocia (difficult birth) 

D ystocia 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 (Dalton ct 01., 1980). 
Flocks where 20-31% of ewes required assistance at birth have been recorded 
(McSporran ,I aI., 1977). 

Dystocia is mainly caused by diffiCUlty ofpassing large sillgle lambs 
through the birth canal but can also occur with smaller weak lambs alld 
poor ewe uterille cOlltraetiolls. 

Repeatability of dystocia is about 18% (McSporran ,I aL, 1977) 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 (McSporran and Fielden, 1979). 

Since dystocia is repeatoble ewes assisted and their lambs should be 
idelltified for cullillg. 
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Lambs whose heads protrude for up to four hours usually survive if delivered 
but most die if left longer (Kilgour, 1982). As well as immediate deaths, dystocia 
may cause apparent starvation/exposure mortality because lambs suffer injuries 
during birth, ego spinal and cranial haemorrhages. Central nervous system (CNS) 
damage decreases the lamb's suckling drive and is accentuated at low tempera
tures (Haughey, t 975). 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 (Smith, 1977). 

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 (Hight, 1978 & 

1979, Knight et 01., 1988). Lambs of Marshall Romney ewes suffer significancly 
fewer lamb deaths due to both dystocia and starvation (Knight et aI., 1988) 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. In 
practice the two effects often occur together and compound. Lambs which do 
not feed will suffer declining heat production and are likely to become 
hypothermic while lambs verging on exposure tend to stop feeding. The combi
nation causes about 30% of all lamb deaths around lambing. Figure 7 (p.89) 
illustrates the relationship between starvation and exposure. 

At birth the lamb moves from a warm environment to the cold. Measurements 
show the lamb must increase body heat production by up to 15 times from 
foetal level to compensate for heat loss to the surroundings (Dawes & Mott, 
1959; Alexander, 1962b). If the lamb's heat loss exceeds its summit metabolism 
(i.e. maximum heat production) then body temperature falls and becomes 
hypothermic. Deep body temperature falls in many lambs at birth but most 
recover to normal temperature (39-40°C) within a few hours. If body tempera
ture continues to fall, the lamb's rate of heat production declines further until 
death occurs at body temperatures below about 300C (Alexander and McCance, 
1958) 
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Small weak lambs with little or 110 body fat reserves or subject to severe 
cold weather, mis- motherillg or lack of colostrum or ewe milk may suffer 
starvatioll/exposure 

COLD - EXPOSURE 

+ 
Increastheat loss --__________ _ 

Increased heat Discomfort? Central nervous Hypothermia 

production 1 system injury? 

Mismothering / 

~ Failure to suckle 

D<~ 0' "0_' <~----------.. ~ Decreased metabolic 

'STARVATION' 'EXPOSURE' 

Figure 7: Starvation-exposure interactions 
(adapted from McCutcheon et ai, 1981). 

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 10°C (parker and Nicol, 1990). 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 (Alexander and Williams, 1966a). Lambs 
become less active and suckle less, increasing the problem until death occurrs. 
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 (McBride et aI., 
1967). Under inten sive shepherding, these lambs can be warmed and fed . Lambs 
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respond well once warmed, even though energy reserves may have been de
pleted. The " reward" of obtaining milk encourages further suckling (Alexander 
and Williams, 1966). \ 

Small lambs are especially, prone to exposure. Heat production is proportional 
to body weight and surfac~ area so small lambs have an added disadvantage 
(Hight and Jury, 1970). 

Effects of rain and wihd 

Dry lambs are unlikely to suffer from exposure unless air temperature falls 
below O"C (Alexander.' 1961), even in the first 24 hours of life. Wet lambs, 
however, may become hypothermic at ambient temperatures as high as 15°C, 
even in still air (McCutcheon et aL, 1983a) . Shelter for low hirth weight lambs 
(especially multiples) becomes especially important when rain is accompanied by 
temperatures below about 10°C. 

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 increas
ing heat production to about four times basal level (Alexander, 1962). At tem
peratures below 10°C, 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 
(Alexander, 1962). 

Lamb heat retention 

Lambs show considerable differences in their ability to maintain body tempera
ture. Some fail to maintain body temperatute even under ambient temperatures 
as high as 15"C (McCutcheon et ai, 1983a). These lambs would be very suscepti
ble 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. 

Birthcoat also affects lambs' ability to maintain body temperature. Studies of 
Romney and Drysdale x Romney lambs show deeper birthcoats (up to about 20 
mm) are better insulators (McCutcheon et aL, 1981). Commercially available 
wool lamb covers improve heat retention and can increase survival. 
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Genetic influences on lambs' ability to resist cold have been found with esti
mated heritability of 0.44 (Wolff ,/ 01., 1987). D irect 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 (see previous chapter). 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 yielders, or 50% above the 
average (Barnicoat ,/ 01., 1949). 

Poor ewe llutritiOIl ill late pregnallcy delays ollset of milk secretioll alld 
increases the risk of lamb starvatioll, 

See also "Ewe milk production" on page 93. 

Maternal behaviour and m othering 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 (Knight ,/ 01., 1988). Table 14 shows the relationship between ewe 
behaviour during lamb tagging and subsequent lamb survival rates. 

Table 14: Ewe behaviour at lamb tagging and lamb survival rates (adapted 
from Knight ,/ 01., 1988) 

Ewe behaviour % of ewes lam b survival % 

Left the lamb and not seen to return 
Moved more than 10 m from site but returned 
Did not leave the birth site 

2 
31 
67 

30.4 
79.8 
87.7 

A maternal behaviour score (IvffiS) 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 shep-

herd 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 whieh is repeatable and call be assessed 
from their reaetioll to humall presellce. 
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Assessment of :MBS can help lamb survival in ewes with a high proportion of 
multiples (O'Connor et ai, 1985) though inclement weather still remains a 
major factor in lamb mortality (Arnold and Morgan, 1975). 

Evidence suggests Merino ewes are generally poorer mothers and especially 
prone to leaving behind one lamb in a set of twins (Quinlivan, 1993). This 
increases the risk of starvation/exposure and contributes to the lower reproduc
tive perfo rmance 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 - e.g. 
set-stocked and at a lower stocking rate than for singles. The ability to recognise 
("count") large litters is highly desirable at high lambing percentages and there 
may be scope to select ewes which respond to separation from one of their 
lambs even when the rest of the litter is still present (poindron et aI., 1996). 

Selection for m aternal beh aviour 

Ewe behaviour at tagging, as indicated by MBS, has a repeatability of 0.18-0.21 
and heritability of 0.15 (Knight ,/ aI., 1988). Generic 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. 

E w e nutrition 
Ewe nutrition in lactation is important in maintaining or increasing ewe 
liveweight as well as milk production and lamb growth (Rattray and Jagusch, 
1978). Poorly fed ewes milk less and lose weight, with especially severe effects on 
ewes rearing multiples. Maximum milk yield is obtained by high feeding levels 
for ewes in late p regnancy and throughout lactation (Barnicoat et aI., 1949). 

Good ewe Ilutritioll ill late pregllancy a"d eqrly Iactatioll 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 or later (Barnicoat et aI., 
1957). New Zealand trials comparing July and September lambing dates show 
late lambing ewes produce more milk at peak lactation around week four (2.9 
kg/day) than early lambers (2.3 kg/day) and have better lamb weaning weights 
(Geenty, 1986). This study suggests better matching of feed supply and demand 
for later lambing ewes results in ewes having higher liveweights at lambing and 
better levels of nutrition during early lactation. 

Pasture cover at lambing should be 1200 kg DMlha or 2-3 em long. 
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Recommended feeding levels 

Target cover at lambing should be around 1200 kgDM/ha (typically about 2-3 
em high for spring pasture) and pasture should begin growing rapidly early in 
lactation. Ewes ca nnot be expected to milk well without sufficient pasture and 
good body condition (minimum condition score of 2.5). 

During early lactation pasture cover should be 1400-1600 kg DMlha or 4-5 
cm length. 

Table 15 shows recommended feed requirements for ewes in lactation for rapid 
lamb growth. 

Table 15: Recommended feed requirements (kg OM/ewe/day) for lactating 
ewes (adapted from Geenty Rattray, 1987) 

Single-suckling Twin-suckling 
Week Week 

Liveweight (kg) 1 3 6 9 3 6 9 
40 2.1 2.3 2.0 1.8 2.3 2.6 2.3 2.0 
50 2.4 2.8 2.4 2.0 2.8 3.2 2.8 2.2 
60 2.6 3.0 2.6 2.2 3.0 3.4 3.0 2.4 
70 2.8 3.2 2.8 2.4 3.2 3.6 3.2 2.6 

Lamb pasture 
requirement 0.3 0.5 0.9 0.2 0.4 0.8 

Notes: 

1. Assuming average quality feed (10 MJ ME/kg DM). 
2. Each kg of ewe h"veweight lost is equivalent to 1.7 kg DM while each kg of ewe 

liveweight gained requires an additional 6.5 kg DM. 
For triplets or quadruplets, add 0.1, 0.2 and 0.4 kg DM/ day for weeks 3, 6 and 9 
respectively. 

Achievement of the above ewe feed intakes requires pasture cover of 1400-1500 
kg DM/ha or 4-5 em length (see Appendix 4.2). 

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

Ewe milk production peaks 2-3 weeks after lambing tllell gradually de
clines. 
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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 (Wallace, 1948) . 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 (Barnicoat et aI., 1949). 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 lacta
tion in each case (Geenty, 1979). 

Ewes with twills produce 30-50% more milk Ihell Ihose with singles. 

Differences in milk production 

There is large variation in milk production levels within flocks, as shown in 
Table 16 (p. Muir, pm collm.). 

Table 16: Average daily milk production for Romney and Dorset ewes at 
week five of lactation. 

Breed No. lambs feeding Daily milk yield (kg) Range 

Romney 1 1.5 1.1- 2.3 
Romney 2 1.6 0.7- 2.2 
Dorset 1 2.2 0.7-4.0 
Dorset 2 3.0 1.4-6.0 

This variation suggests considerable scope for selection for higher milk produc
tion. 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 
liveweight gain from birth to six weeks old was a poor indicator of ewe milk 
production under good pasture feeding (Geenty and Dyson, 1986). Lambs 
successfully substituted high quality spring pasture, with almost the same 
nutritional quality as milk, for the lack of milk. 

There is a large variatioll ill ewe milk productionievels withill flocks btlt 
Ihis is hard 10 seleclfor as lambs substilule good quality paslure f or milk. 
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CONCLUSIONS 

This and preceeding chapters have discussed feeding, management and hus
bandry to maximise the number of lambs conceived and to give them the best 
possible opportunity of surviving and thriving. Achievement of this on farms is 
an important first step to improving profitability. 

It must be emphasised, however, that realisation of such improved production 
potential and profit depends on carrying through with appropriate practices for 
high ewe and lamb performance. 

This means provision of high quality feed for good lamb growth rates, sound 
arumal health procedures and careful planning of lamb drafting or sales to allow 
sufficient feed for good ewe performance the following season. 
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Appendix 1 

THE TREATMENT OF BEARINGS IN 
EWES 

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

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

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

Replacing the bearing is easier if the back end of the ewe is elevated. Apply
ing a small amount of lubricant to the bearing can significantly ease retention 
and will reduce the amount of damage sustained. Lube 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 bearings 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. 

Bearing retainers that apply direct holding pressure inside the vagina can be 
very effective. They do require wool of at least 3cm length to be arrached 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. A veterinarian should be consulted 
to demonstrate the application of a purse string suture. Using a specialised 
needle makes this retaining technique easy to apply. If such a sutu.re 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 a damaged bearing or if sutures 
have been applied. 

After the ewe has been treated she is best taken from the mob and held on 
shorr feed, ideally on a flat paddock and observed. 
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Appendix 2.0 

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 (ie thermoneutral temperatures) mismothered 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. 

1 Congenital 
abnormalities 

- Gross anatomical abnormalities (eg no 
lower jaw; no anus) 

2 Parturient deaths - Dead well before birth or dies early in birth process 
- autolysed (broken down) liver and kidneys ; slimy 

red 

3 Hypoxia - lack of oxygen during the birth process 
- usually associated with dystocia 
- petechiation (blood spots in tissue) of thymus, 

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

4 Dystocia - difficult birth resulting in birth injury 
- caused by lamb being too large for pelvic operung 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 

5 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 

6 Starvation - failure to feed or continue to feed 
- fat 'burnt up' (catabolised) around kidneys & heart 
- usually without milk residues in stomach or intestine 
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7 Infection 

8 Misadventure 

9 No cause of 
death found 

- 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 

- FIISObacterill1ll flecrophorIJ1lI is possible cause of 
ulceration 

- enters via navel 

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

- 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 

10 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. 

11 Metabolic disease - Iodine deficiency: goitres on neck - enlarged thyroid 
gland 

(SOlirce: T.Kllightj 

- Selenium deficiency : white muscle disease usuaUy 
needing veterinary diagnosis 
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Appendix 2.1 

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 
oedcma-(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 blood stains on inner surface. 

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

Continue incision through peritoneum to expose vicei.a (guts). 

While doing this keep incision as close as possible to ventral su.rface. 

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

Check for ulceration of liver and lungs -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 heare. 

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. 
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Appendix 2.2 

Post Mortem decision diagram 

~ DEAD LAMB 

Found in stream swamp I 
fence or under runner 
MISADVENTURE 

Red+slimy+"rag doll" 
Appearance normal 
liver+ kidneys+ skin 

breaking down 

EARLY PARTURIENT 
DEATH 

Oedema Gelly thickening 
under skin of head or 

breech or legs) 
Swollen head 

Possible bruising 
Possible ruptured liver 
DIFFICULT BIRTH 

(Dystocia) 

Little fat over 
kidneys + heart 

Fat brown in colour 
No food in stomach or 

intestines 
STARVATION

EXPOSURE 

Not misadventure 

appearance normal 

Breathed 
(pink aerated lungs) 

Walked (foot pads worn) 

Fat over kidneys+heart 
thick+white-pink 

I 
None of above 

I 
CAUSE OF DEATH 

UNKNOWN 

100 

Physical abnormalities 
ABNORMALITIES 

Not breathed 
(dark red lungs) 

Mucus in wind pipe 
Not walked 

(foot pads intact) 
Possibly membranes 

over head 
DIFFICULT BIRTH 

(Death during the birth 
process) 

ulceration of liver or 
lungs (white blotched) 

yellow fluid around heart 
gross oedema or blood 

clots around navel 
INFECTION 

(Source T.Knight) 
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Appendix 3.0: Feed requirements of sheep. 

Explanatory Notes: 

These feeding tables give daily requirements of metabolisable energy in megajoules per day (M] ME/d) for different levels of production. 

The ME values in the tables can easily be converted to kilograms of dry-matter per day (kg DM/ d) for different feeds using the ME feed 
values in Appendix 4.3 and the ready reckoner in Appendix 3.6. 

For example the daily ME requirement to maintain weight for a 50kg ewe grazing mixed length leafy pasture with an ME content of 10.8 
(from Appendix 4.3) would be 10 MJME/d (from Appendix 3. 1). Us ing the ready reckoner in Appendix 3.6 this comes to 0.9 kg DM/d i.e. 

10 MJ MEld at a concentration of 11 MJ ME/kg OM. (see values circled on Appendix 3.1 and 3.6 fo r this example) 

Appendix 3.1 
l\ffi requirements for maintenance and liveweight gain in mature ewes (MJ MEl d) 

Liveweight (kg) 
Liveweight 40 45 50 55 60 
gain (g/d) 

Maintenance 8.5 9.0 10.0 11.0 11.5 
50 11.0 12.0 13.0 14.0 14.5 
100 13.5 15.0 16.5 17.0 18.0 
150 16.0 18.0 20.0 20.5 22.0 



Appendix 3.2 

ME requirements of wether and ram lambs (MJME/ d) 

Livewe;ght (kg) 
Liveweight 20 25 30 35 40 
gam (g/ d) 

0 6.5 8.0 9.0 10.0 11.0 
50 8.0 9.5 11.0 12.0 13.5 
100 9.5 11.0 13.0 14.5 16.0 
150 11.0 13.0 15.0 16.5 18.5 
200 12.5 14.5 17.0 19.0 21.0 
250 14.0 16 .5 19.0 21.0 23.5 
300 15.5 18.0 21.0 23.0 26.0 -0 

'" 
Appendix 3.3 

ME requirements of ewe hoggets (MJME/ d) 

Livewdght (kg) 
Livewcight 25 30 35 40 45 
gam (g/d) 

0 8.0 9.0 10.0 11.0 12.0 
50 10.0 11.5 13.0 14.0 15.5 
100 12.5 14.0 16.0 17.5 19.0 
150 14.5 17.0 19.0 21.0 23.0 
200 17.0 19.5 22.0 24. 5 26.5 
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Appendix 3.4 

ME requirements of ewes (MJME/d) during different stages of lactation 

Single-suckling Twin-suckling 

Liveweight week week 
(kg) 1 3 6 9 1 3 6 9 

40 12.0 23.0 20.0 18.5 23.0 26.0 23.0 20.0 
45 21.0 24.0 21.0 19.5 24.0 27.0 24.0 21.0 
50 24.5 28.5 24.5 20.5 28.5 32.0 28.5 22.0 
55 25.0 29.0 25.0 21.5 29.0 33.0 29.0 23.0 
60 26.0 30.0 26.0 22.0 30.0 34.0 30.0 24.0 
65 27.0 31.0 27.0 23.0 31.0 35.0 31.0 25.0 
70 28.0 32.0 28.0 24.0 32.0 36.0 32.0 26.0 
Lamb pasture 
requirement 3.0 5.0 9.0 2.0 4.0 8.0 

No.t.e:. 
(1) Each kg of ewe liveweigbt iost is equivalent to 17M] ME while each kg oj ewe live}veight gained requires aft additional 65 MJ ME. 

(2) For tdplets or quads add 1.0, 2.0 and 4.0 MJ MEld for weeks 3, 6 and 9 respectivelY. 

Appendix 3.5 

ME required (M]ME/D) during pregnancy by ewes, in addition to maternal requirements, for a lamb birth weight of 
4kg. 

Weeks before tenn 12 8 

ewes 0.4 1.1 

~ Add 75% oj these values for each additional foetm carried. 

6 

MJ MEld 
1.7 

4 

2.6 

2 term 

3.8 5.3 



Appendix 3.6 

Ready reckoner to convert metabolisable energy (MJ ME/ day) to dry-matter (kg DM/ day) 

kg OM per day for different kg DM per day for different 
ME concentrations in feed ME concentrations in feed 

MJME/ d (MJME/ kg DM) MJME/ d (MJME/ kg DM) 
8 9 10 11 12 8 9 10 11 12 

kg DMld kg DMl d 
0.1 0.1 0.1 0.1 0.1 21 2.6 2.3 2.1 1.9 1.7 

2 0.2 0.2 0.2 0.2 0.2 22 2.7 2.4 2.2 2.0 1.8 
3 0.4 0.3 0.3 0.3 0.2 23 2.9 2.5 2.3 2. 1 1.9 
4 0. 5 0.4 0.4 0.4 0.3 24 3.0 2.7 2.4 2.2 2.0 

- 5 0.6 0.5 0.5 0.4 0.4 25 3.1 2.8 2.5 2.3 2. 1 
0 6 0.7 0.7 0.6 0.5 0.5 26 3.2 2.8 2.6 2.4 2.2 ... 

7 0.9 0.8 0.7 0.6 0.6 27 3.4 3.0 2.7 2.4 2.2 
8 1.0 0.9 0.8 0.7 0.7 28 3.5 3.1 2.8 2.5 2. 3 
9 1.1 1.0 0.9 0.8 0.7 29 3.6 3.2 2.9 2.6 2.4 
10 1.2 1.1 1.0 0.9 0.8 30 3.7 3.3 3.0 2.7 2.5 
11 1.4 1.2 1.1 1.0 0.9 31 3.9 3.4 3.1 2.8 2.6 
12 1.5 1.3 1.2 1.1 1.0 32 4.0 3.5 3.2 2.9 2.7 
13 1.6 1.4 1.3 1.2 1.1 33 4.1 3.7 3.3 3.0 2.7 
14 1.7 1.5 1.4 1.3 1.2 34 4.2 3.8 3.4 3.1 2.8 
15 1.9 1.7 1.5 1.4 1.2 35 4.4 3.9 3.5 3.2 2.9 
16 2.0 1.8 1. 6 1.4 1.3 36 4.5 4.0 3.6 3.3 3.0 
17 2.1 1.9 1.7 1.5 1.4 37 4.6 4.1 3.7 3.4 3.1 
18 2.2 2.0 1.8 1.6 1.5 38 4.7 4.2 3.8 3.4 3.2 
19 2.4 2.1 1.9 1.7 1.6 39 4.9 4.3 3.9 3.5 3.2 
20 2.5 2.2 2.0 1.8 1.7 40 5.0 4.4 4.0 3.6 3.3 



Appendix 4.1 
Generalised seasonal conversion of pasture length to pasture dry matter for 
an average rye grass-clover pasture. 
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Appendix 4,2: 

CATTLE 

SHEEP 

5 10 15 
Pasture length (em) 

Minimum pasture length and dry matter quantities for different sheep 
production levels during the year. 

Pasture Pasture Feed Production 
length(cm) DM (kg/ha) intake level 

(kg DM/d) 
Ewes 

Mid pregnancy 1 .. 2 400-500 1.0 Maintenance 
6 weeks pre-Iamb 2-3 600-800 1.3 60-80 g/d 
Ewes and lambs 4-5 1400-1600 1.8 180-200g/ d 

(lambs) 
Summer 1 .. 2 900-1000 1.0 Maintenance 
Mating 2-3 1200-1400 1.4 120-150 g/d 

Lambs 

Weaned- - spring 3-4 1200-1400 0.8 160-200 g/d 
- summer 2-3 1400 1.0 130-150 g/d 
- autumn 2-3 1200 1.2 80-100 g/d 
- winter-spring 3 1100 1.2 100-120 g/d 

Hoggets - summer 2-3 1400 1.3 60-80 g/d 
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Appendix 4.3 

Nutritional value of different feeds 

*Relative ME Value ME Concentration % Crude Protein 

%DM on DM Basis ,MIME/kg DM) DM Basis 
Pastflre 

Short leafy 15 1.1 11.7 27 *Re1ative ME values are relative to 

Mixed-length leafy 18 1.0 10.8 21 leafy pasture with a value of 1.0 

Dry stalky 28 0.8 8.1 10 (ME concentration of 10.8 MJME/ 
Lucerne kg DM) 

Green vegetative 15-25 0.9 8.5-11.0 30 
Bud formation 0.8 8.5-9.5 25 

~ 10-20% flowering 0.8 8.0-9.5 22 
0 

'" Silages 15-20 0.9 8.4-9.5 12-20 
Lucerne 19 0.8 7.1-8.5 21 
Formic acid lucerne 19 0.8 8.0-9.5 21 
Wilted lucerne 30 
Maize 33 1.0 10.2-10.8 8 

Hays 
Pasture Good quality 85 0.8 8.4 12 

Poor quality 85 0.7 7.3 12 
Lucerne 85 0.8 8.0-9.5 17 

Strolvs 
Oats 86 0.6 7.0 4 
Wheat 86 0.5 5.7 3 
Barley 86 0.7 7.1 5 
Ryegrass 86 0.7 7.1-8.0 6 
Pea 86 0.7 7.2 9 
Corn stover 84 0.8 6.9-9.4 5 



Crops 
Swede tops 15 1.3 13.5 15 ~ The feed values in Appendix 

bulb 10 1.3 13.5 11 4.3 refer to the important compo-
Turnip tops 13 1.3 14.1 20 nents of energy and protein but it 

bulb 9 1.2 12.9 12 should be remembered that sheep 
Choumoellier 15 1.1 11.7 14 also require a balance of vitamins, 
Rape 20 1.2 12.4 16 minerals and water. Fortunately 
Kale 16 1.1 11.9 15 good quality pasture contains about 
Mangels 13 1.1 11.9 10 the right balance except where 
Fodder beet 20 1.1 12.1 9 known mineral deficiencies such as 
Carrots 13 1.2 13.0 9 selenium occur. 
Potatoes 24 1.2 12.6 8 I t is considered that energy is the 
Green maize 24 0.9 8.8-11.3 10 main limiting feed component, 
Lupins (sweet) 18 1.0 10.3 17 hence its use for estimating feed 
Fodder radish 11 1.0 11.5 10 quantities. As a rule, protein 

Grrell Fred! concentration of a sheeps diet 
Oats 17 1.2 13.0 15 should be around 6-8% for adul t 
Barley 17 1.2 12.5 15 maintenance, 12-16% for young -0 Ryecorn 17 1.1 12.2 15 growing stock and at least 15% for ..... 
Wheat 17 0.9 9.5 15 lactating ewes. 

Concentrates 
Wheat 86 1.3 13.5 14 
Barley 86 1.2 13.1 12 
Oats 86 1.1 12.0 13 
Maize meal 86 1.3 13.9 10. 
Linseed cake 86 1.1 12.0 26 
Peas 86 1.2 13.1 26 
Btan 86 0.9 9.6 17 
Pollard 86 1.1 12.2 18 
Brewer's grains 30-40 0.9 10.0 25 
Molasses 75 1.1 11.8 4 
Lucerne meal 86 0.9 9.5-10.3 22 



Appendix 5: 

Weight of gravid uterus for ewes 

Stage of Ewes 
gestation single twin (kg) 

70 1.5 2.0 
100 3.0 5.0 
125 5.5 10.0 
140 8.5 14.5 

Appendix 6: Condition scoring of sheep 

Explanatory notes: 

Condition scoring of sheep assesses the amount of body fat or condition by 
feeling the vertical (spine) and horizontal processes along the loin area as shown 
in the diagrams below. The technique is valuable as it relates to production 
ability of sheep regardless of body weight ego at 55kg liveweight a small framed 
ewe may have a condition score of 4, a large framed ewe a condition score of 2. 

As a rule for a given sheep there will be about a 5kg difference in liveweight 
between condition scores. 

A. Condition scores 0, 1 and 2: indicate under feeding and low production 

Score 0 This is seldom used as it only applies to ewes which are extremely 
emaciated and on the point of death. It is not possible to feel any muscle or fatty 
tissue between skin and bone. 

Score 1 The vertical (spine) and horizontal Oumbar) processes are prominent 
and sharp. The fingers can be pushed easily below the horizontals and each 
process can be felt. The loin muscle is thin with no fat cover. GR O-Smm 

Spine prominent 
and sharp __ No fat cover 

/ 

)1:::.5;:::::s.-S2l:5~~(- Horizontal process sharp 

Score 2 The vertical processes are prominent but smooth, individual processes 
being felt only as corrugations. The horizontal processes are smooth and 
rounded, but it is still possible to press the fingers under. The loin muscle is of 
moderate depth but with little fat cover. GR 5 - 8mm 
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Spine prominent 
and smooth --..... Th in fat cover 

/ 
Muscles medium depth 

_ Hor izonta l process rounded 

\\ - Fingers go under with 
pressure 

B. Condition scores 3 and 4: indicate good feeding and high production 

Score 3 The vertical processes are smooth and rounded; the bone is only felt 
with pressure. The horizontal processes are also smooth and well covered; hard 
pressure with the fingers is needed to fInd the ends. The loin mucle is full, with a 
moderate fat cover. GR 9 - 15mm 

Spine smooth , rounded Moderate fat cover 

~M"'"'"" Horizontal process smooth, 
() ~rounded ~ - F;ngecs need ho,d P,"SSU," 

" ('! to find ends 

Score 4 The vertical processes are only detectable as a line; the ends of the 
horizontal processes cannot be felt. The loin muscles are full and have a thick 
covering of fat. GR 15 - 20mm 

Spine only detected os 0 line Fat cover thick 
__ -...,'--____ 1 

_-+-.---Muscles full 

__ Horizontal process 
cannot be felt 

C. Condition Score 5 : overfed and overfat (GR over 21mm) 

Score 5 The vertical processes cannot be detected even with pressure; ther is a 
dimple in the fat layers where the processes should be. The horizontal processes 
cannot be detected. The loin muscles are very full and covered with very thick 
fat. GR over 20mm 

Spine not detectoble, 
fot dimpled oyer spine 

\ 
Fat coyer dense 

/ 

_-+-..,-_Muscles Yery full 
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