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rgamon Press), on which this 
ecand wlume of the series is 

of the literarum dealin 
n sheep and goats may be eo 
okr wifl prove to be of value 
nd veterinary medicine bur 
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ACTH 
AX 
BSA 
CIDR 
CL, 
DES 
DF 
aMso 
EGF 
EIA 
ET 
FGA 
FGF 
FSW 
G n M  
GST-AS 
HAP 
hCG 

ICSI 
I1E;N 
IGF-I 

RA 
IU 
Fv'F 
rvM 
LEI 
MAP 
MGA 
MOET 

adrenocorticorrophic hormone 
artificiaf insemination 
bovine serutn albumin 
controlled internal drug release 

gonadorrophin releac+ing hormone 
Guelph system for trmscervicat AI 
horse anterior piruitary 
humm charionic gonadotrophin 
hydroxysteraid defiydrogenase (Epcrstanej 
h u a n  menopausai gonadotrophin 
intracytopiasmic sperm injection 

National Institute of Agricultural Research (France) 
international units 
i;rl wiwo fer.ailkation 
ia vim maturation 
luteinizing hormone 
medroxyprogesrerone acetate 

multiple ovulation and embryo rransfer 



MOPS 
ODB 
0PL 
PBS 
pFSH 
PG 
P= 
PnilSG 
PRL 
PSPB 
rBST 
RL$ 
RSD 
SOF 
SPA 

3-(N-morpholino)prupanesulphonic acid 
oestradiol benzoate 
wine placentai lactogen 
phosphate-buffered saline 
purified FSH 
prostaglandin 
purified LH 
pregnant mare semm 
prolacdn 
presancy-sps%c protein B 
recombinant bovine growth hormone 
radioimmunoassay 
ram semen diluent 
synthetic oviduct fluid 
sperm penetration assay 

TGF-EzlB ~msforming growrh factor-alphd-beta 



Sheep are believed to have been one of the first mammals to be domesricated 

workers around the world have cxaxnined 

physiologist's attention. 

that reproducdon m sheep is seasonal, at least In 
om tenlperate climates. Over the years, nacuml selection pre- 

red sheep that give birth at rhe most appropriate time of year 
in terms of ciimate and food availability, paaerns may even 
be fomd in farm species such as cartle, turned to the fer 
state (Ortavant et al. 1985). It appears tion has provide 
mammals, especially sshee with signalling systems which cougI 
of environmental variatio with the appropriate ncuroendocrin 
ensure that reproducti tivity occurs at the mast favourr*b!e m e  of year, 
depencgng on the le of gestation. These neuroendocrine responses 
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e and losses becareen 

ppfred to conditions 
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Conrmlled reproducricm can be important in savin 

cimcp with which a. In particutar, it is noted that many advances in 
rodrrchoxl canrrol froin ideas and concepts developed during the 

d reproduction in sheep to emerge recently and 
of in~munizatian against steroids went from an 

kvestigati%re laboratory eecknique to a commercially available product. 

Lr should also be emphasized, however, chaz success trolled reproduc~on 
in sheep is not only a atter of appropriate hormon 

at they sue employed En simarions wh can give acceptable 
Ities in h e  past in some areas of c reproduczion have 

ubtedly arisen, not only &om inadequacies 
in w@ng to pursue umecessafify 

b crops wkirin the calendar year. 11 is n ear in mind that 



many external and internal facrors (season, age, lacrational status) are likely to 
e of respoltse achieved by a contkcrifed reprodudon pro- 

p a m e .  In [Re light of the rrnaeion emerging in the literature ea 
year, the prospects for imp epraduaive performance of commerc 
sheep flocks by hormonal rearm; certainly, compared 
with the 1950s, a morc d rstionaf apgrt3ach to manipulating 
reproduction in the ewe i le, based on a more complete under- 

f the hormonal mechanisms involved. 
opments in reproduction co have been reviewed 

1990, 1992), and a t ten~on us defects in existing 
mine: problems such as &e induction of 
ugh there is an obvious need for good 
sulss are to be achie.t:ed after the use of intravaginal 

progestagen devices and G, the overail value of rhe mcrho 
Austfalian researchers ould not be underestimated. 
Indeed, as noted by Ra sentiments would certainly be 
echoed by farmers in fiance and the Irish Republic, the current 'spon 
technology for controlled breeding in sheep has stood rhe rest of time, despite 
its acknowledged limitations; it is likely to continue in use for many years so 
come. 

Haresign (1 992) cussed the role of melatonin in rhc regularion o 
to the development of slow-regease forrnuld- 
ing our-of-season breeding; such preparations 
by some 4- 6 weeks, wirh lambing percent 
s comparable so those in traditional (Mar 

s covered by this author included the develol,mcne 
r inaauterine insemination and for the coHection 

and rransfer of sheep embryos to assist in breeding programmes. 

According to Brash (199 ), dealing wirh advanced breeding techniques for 
sheep improvement und AuseraIian conditions, rnulripfe ovulaeion and 
embryo transfer (MOET) is a complex and edure wfiich must 
be used wisely. MOET has the abilicy to in 
parent snxd flocks which will then flow down 
marker-assisted selection are newer techniques which may become common in 
parent studs during the next decade if costs are reasonable. Embryo cloning for 
mass production is likely to be avaiiable within 10 years, while the use of 
transgenic animals is at least 10 years away from practical application. 
However, each of these possibilities could have mamatic egecrs on sheep 
breeding if they become practicable. 

Quite apart from the use of embryo transfer in iMOET programmes 



rowid to a discussion of the techniques ilsed in sonnofled 
repmdrrction in &rep, some menricln is desirable on conception mres and 
reeiling activity as they may normally be expected to occur in sheep. 

e ram among i w l a  

ewe is in marked 

rather than one. 

&e liussian Romanov, wki& 
order of 90% and better may 

occurring. Tntas, a farme 

bred in the autumn breedin 

Ewes Conception izln?Cs per 
bred Gave birth (%I* conception 



breed a small. of Film or Pi~~xi-~ross sheep sln;uftanr 
n aeamcnt for cola~alied parturition ar 

e lambs born on a termined date; this w 
% ar less conceive at 

service. 

st and later services, it 

records at h e  time, Heape found o 
1 (1 905). At a larer stage, a s 

in lawland sheep. 

1.3.2. Mew sheep breeds for rc?y~f~dbi~fjve performance -"-- 

rlands, Suss and Srrittmarter 







in autumn, a complete reversat o 

(Robinson et ai., 1971f). Pn discussing the Merino, it should 
that the breed makes up about 75% of Ausrraliak hmense sheep popufation; 

by JeEEries f 1989) es breeds of sheep, 
avc been deve'ioped i counuy in more rec 

st .jvidespresd breed of shee 
environmental conditions in that counwy. 

&at hair sheep may provide a unique model to study reproducti 
nvironmentd influences such as photoperiod, 

lems &at stern from the parricular breed sf 
sFrems. In the USA, for exam 
dormanee of taildocked and 

ewes over a sm-year penod; the percentage of ewes 
iticantly h~gher for docked sheep (92.9%) an for those with tails 



tbar eEects on 

alamic-pimitary sensitlviq7 to ovarian hormones 

Pmt-mating k~ding  effects 
ez at. (1988) used reciprocal embryo transfer to 

- and post-mating nutrir-lon on embqo s 
They coociuded that high-plane feeding 

ect embqo surviml, and th 
e in plasnla progesterone concenrrarivn 
nmsr, bad tittle effect o 

o studied the inRuenc 
rtival, showed that fa 
ng) tended to iracrea 
controls) arid increased the concensrations of 

progesterone by day 13; on rhe other hand, biastocyst development was nor 
altered by such short-term fasting. 

However, not all studies have s h w  th plane of nutri~on after 
ovulation influences embryo surtwal, aI& 
reduetion in peripheral progesterone conc 
When undernutrition is severe, here can be r decrease in pregnmcy 
rare in ewes, although this does nor appear to be atrriblatablr to inadequacy of 
corpus Iuteurn function (Abecia ec ut, , 1994). 

ities for applying new 
reprodlac~on in the pre nt ewe have been discussed by Robinson (1 

reproductive performance of ewes has also 
2). Research continues to provide new Momation. In 

arid environments, for example, svhere ro feeds are often in 
supply3 it is not unusual to feed all-concena s to sheep at mating 
Work at Aberdeen indicates that when concentrates arc used to supplement a 
roughage ddier, the propordon af energy conrribute by co~~centrates should lie 



e range 0.4-0.6 (Al-Khozam et ul., 1995). The effect of nutrition in 
prenatal and early postnatal life on silbsequenr lifetime reproducrive perform- 
ance of Scottish B1acE;face shee has been examined by G u m  ct al. (1995). 
Further srudies along rhese lines by Bowick et al. ( onsrrated that 
undernutririon of rhe fetus in the first rwo months of 
oocyte number and could be a factor m expfaining 

edormance of ewes underxrourished in early life. 

breeding season of sheep can be 
t they enjoy. In temperate breeds 

in sexual acrivity at certain periods, which s to be independ- 

weight and owlalion rate in the ewe, as sb 

e breeding season and during gestation. 

Pmfe"ii7 feveis sod c > f n i 7 r ~  sixviva! 
In cattle, there is some evidence &ax feedirlg a rumen-undegradable protein 

lernent may eflhance embryo survival rate. On the other hand, work in the 
west of Ireland reported by Diskin and Hanrahan j 1995) showed no such eEect 
in sheep; In fact, here was evidence &at ene or protein supplementation 
reduced rather than enhaiiced conception rate. 

Clover sickness in sheep 
Certain feeds are k n o w  to contain acrive constituents rhat may directly affect 
the fertility of sheep &at esr . Ilnfertiiiry of ewes &at grazed predom- 
inantly subterranean clover pasmres suddenly emerged as a serious problem in 
the mid-1940s in Australia (Bennens ez dl., 1946); it was found &at the 
consumption of subterranean clovers rhat contain high Bevels of weak non- 
steroidai oeswogens was associated with various forms of reproductive failure 
in sheep. Subsequent work showed that other legumes, such as lucerne, which 
is known to contain the phpo-oesmgen co.umestero1, can depress owlation 
rate in the ewe (Adams, 1990). 

In sheep, two forms of infertiiiry are evident. Firstly, sheep grazing 



oestrogenic pasture may suffer 'temporary infertility', with a reduced twinning 
rate or anovulation; fertilization and embryo survival rates are sli 
depressed. Secondly, permanent and cumulative infertilixy can occur in ewes 
exposed to oesrrogen for more than six monphs; ewes become less able to 
conceive because of impaired transport of sperm through the cervix. 

Attempts to contrd cbver infertility 
The primary method available to fertility has been rhe 

ement of pasture by jess oes On average, affected 
have around a 10% increase in S,  but most farmers can 

achieve an acceptable lambing rate by increasing their management and feed 
inputs to produce more twin lambs (Adams, 1990). However: even today, it 
should be noted that oestrogenic clovers make up a substantial proportion of 
pasture legumes in Western Australia and are likely to continue to b 
for the foreseeable future. Subclinical permanent h~feruliry is now 
as the most important oesrrogenic problem in sheep in Australia, 
than one million ewes having permanently damaged reproductive tracts 

experience shoul in mind by sheep farmers in all countries where 
t component of the pasture. A report from Ne 
(1994), for example, has shown some evidence of 
ewes graze low-oestrogenic smins of red clovers. 

Parasite ct~ntrcll and depilatory treatn~en 
Sheep may be treated with a variety of drugs in routine disease and parasite 
control programmes; they may also be treated in some instances with agents 
for the removal of wool. Keisler er ul. (1993) in the USA concluded fram a 
study that their results did not support the hypothesis that ixrrnecrin has a 
detfimentai effect on the reproductive performance of ewes during the 
breeding season. In AustraIia, Brown et d. (1994) examined rhe effects of 
depilatory doses of epidermal growah factor (EGF) on the ferblity of Merino 
ewes; they concluded that an interval of five weeks between EGF treatme 
and breeding was sufficient time for the sheep to resume normal cyclicity an 
fertility. 

1.3.5, Environmental factors - internal and external 

internal factors 
The presence of an adjacent male in e uterus during pregnancy has been 
known to inffuence the subsequent reproductive perr'ormance of females in 
some species (e.g. rodents and pigs). A study reported by Avdi and Driancourt 
(1995) investigated whether such an effect occurred in sheep, using Chios ewes 



External factors 
tcmperarures can adversely aEea ewe 

doses. In New 



k-xo~;ennc~f progesterone 
fii saipplenlenrstian on fertility wi;s examined 

t-erone given shortly a 
fertility in two sheep 

\%lation rate r 2 wirh progesterane improved 
embryo survival. 

that u-earmenr induced ovulaljon in a majority of ewes and pfobabty innuenced 
ovarian hormone secretion. 



1.3. rc five Errnctiarr in ewes 

hit 

e success or othemise of many controlfed rcproda~c~on rec 





ROP L H  markedly 
antiserum siignific 
f leptorene and pachgeae spermamcytes. 

k.ligA and bw serving rarns 

could be reia 



as h p o m n i  \*en the mating iaad was hi@aer 
ad tit be cnmplcred in a short h e  s 

for 1'9 days; 5ve 
breeding capacity, 

rams were czpabtc 
one oesmus cycle 

Age of ram 

are likely ra contain a 



roportion of abnormal sperm which exhibit or motil i~,  although 
weeks Iater these characteristics are similar those of adult rams 

er and Rowson, 1968). In Ireland, the use of Suffolk ram-lambs in mid- 
summer guly) may be associated with a fertility level markedly below that of 

e same animals used in October. 

Development d sexmf rqwsiveness of rams 
havioural aspects of ram reproducti 

by Price et al. (1995) in California ie 

eloped at 6 rnonths of age (i.e. p 
exposure to sexuaily-receptive ewes is required for many ram-lambs to exhibit 
their inherent sexual (mating) potential. At 8 months of age, on the other hand, 
the sexual development of mm-lambs had matured sufficiently so that 
relati%*eXy brief encounters with oestrous ewes released the full expression of 

sexual behaviour. The authors suggest that such findings may be of 
t to sheep breeders svho wish to use ram-iambs in their breeding 

programmes. 

onskness of rams to dayiength chanh.es 
It shouId be noted that for most of the s 

puberw equally in both males 
pears to be smng evidence that the responsi 

y differen~ated (Herbosa and Foster, f 995); al 
uksertai rise iPr LW in ewe-lambs is h 

bs it is not. Tbese workers found 
organizing action of androgens on the brain during 

p farmers have always recognized that rams differ in their maGng 
d in their fertility, it only became evident some 30 years ago that 

rams may con~iktrte to variation in the liner size of their mates by way of 
ences in king ability of their semen or in the prenatal survival of 
offsprin r, 1969; Bradford, 1972). There has also been some 

evidence that selection for high fertility in ewes has been accompanied by xi 
hanced abiliry ted rams to fertilize ova; the implicaeion 
re is that the ra effect on litter size. 

mi& 
in sheep is the cause of a chronic epididymitis in rams 

which can result in reduced fertility. The infection in sheep was first reported 
in New Zealand and Ausetalia in the early l g50s and according t 
it is now known ta exist in many sheep producing countries, al 
Ireland and the UK. Under some conditions, it has proved possible for 

inary measures to eliminate the problem from an entire sheep population. 
radication of t h i s  farm of bruceEosis from the Falkl d Islands has been 



dealt with in a report by Reichel et d. (1994); the protocol adopted in this 
involved a combination of serological tests and culling. Rams that showed 
palpable signs of epididymitis were immediately removed from the ram 
and positive reactors to serological tests placed in isolation until retested two 
weeks later, and if seropositive culled. 

sonal variations in ram activity 

In the British Isles, despite one report su markedly inferior ram 
performance in the ewe anoesms (Yeates, 1949), the bulk of evidence for rams 
accumulated since that time would indicate that they are quite capable of 
m a i n t e g  high mating vigour and acceptable semen quality during the 
spring and summer months (Gordon, 1958b, 1963; S d Gordon, 1967; 
Jemings, 1972). In Australia, workers reported th 
breeding season in the ram as in the ewe, although :he 
may be decreased in the spring months. Among environmental factors 
(daylength, feed, climate) likely to reduce the effectiveness of the ram 
markedly, elevated temperature would seem to be the most important. In 
Australia (Gum e , 1942) and Nor& America (McKenzie and Terril 
1937; Dun and H 1957), several studies have shown that high summer 
temperature is often responsible for temporary infertility. 

Compemt rams tbr contrdled rep'odirctiurr 
e development of more intensive iamb produdon systems, especial$ 

those calling for more frequent Iambings and births th 
clearly essential to assess the nature and extent of se 
fertility. The avaifability of new methods for overcoming the seasonal anoestrus 
in the ewe (e.g. use of sheep with exrended seasons; induction of oesvus an 
ovulation by hormone treatment or even photoperiodic manipulation) does 
make ir necessary that rams of high libido and good fertility sRodd be available 
at all times of the year. There is also the question of developing practical 
routines that may assist in improving ram performance (e.g. light manipula- 
tions; melatanin treatment), where this might be considered necessary to meet 
the needs of natural service or artificial insemination. 

T@sticu!ar size 2nd ejaeulatim frequency 
e effect of frequent ejaculation and of seasan on rhe semen characteristics 

ms has been the subject of several reports. It was eGdent from such studies 
that successive ejaculations affected the quantitjr but nor the quality of ram 
spermatozoa. In Israel, Amir et at. (1986) observed that the fert-ifity of Finn- 
cross ram ejaculates was not affected by the Erequency of coflection, even when 
this invofved five daily ejaculations during 17 consecutive days. Testicular 
volume and scrotai circumference can often decrease markedly during the 
mating period when rams are active (Thwaites and Haman, 1989). Some 
reports have shown testicular volume dropping to almost half its pre-joinln 



volume; there can also he a substanual decline in the bodyweigtlt of the ram 
due to its mating activity. 

s with small testes may be less fertile than those with large testes under 

ameron et d. (1986) found that semen q 

There have been several reports draw 
decreasirag photoperiod, i.e. short days, and in 
rams; on this basis, peak ferr;iliry in the mafe 
1949; Oftavant et d., 1985). There 
wriation in testis size and semen pro 
ram such as the Soay, used in studies by Line 

ossibly be made for employing phoeoperio 
Soay rams to breed ewes 

t mameat in dealing with the imp 
I% is much less evident. 

qal iry of sernen and fertility is tower in spring 

effect on ejacdate volume, sperm motiliw and sperm 
was nu evidence that fluctuations in semen quaiiq led 

to problems in achieving pregnancies. In Polad,  there was some seasonal 
variation in rhe quaiity o collected from 
et al., 1991), but data an b&ty were not 

manipuIdticKt and testicdar in Suffok rams 
e have been some repo the USA that have maintained that 

considerable seasonal variations occur in testi 
at application of short-day (8 h light : 16 h d 

period of 3-10 weeks resulted in increase 
nbacher and Ford, 1 979). However, as already men ned, there appeafs 

ple evidence from work in Ireland and elsewhere t SuEolk rams an. 
able to perform satisfactorily in all seasons. If it was a question of dealing vvitft 



I& chat were incompetent breed 

s from studies by 
oeslradiol- or testo 

female sheep. 

M;dintainbg i7 high testis wc+ghf by ight n 
In France, studies with Ile-de-France rams have shorn &at kewent 
stimularions of 1.23 release can be obtained using ~ g i m e n s  of incre 

ose periods are reduced from 6 months 
sticular weights of rams were foun 
rst three insrances but it increase 

maxirnurx when changes were made at 2-munr 
ak, (1988), rams so treated continue 

t for more than 2.5 years @i 

s a screenrng procedure was nor satisfactory. 

such as retained lasrnic droplet, accepted by many as an index of 
immarrurity. 

f7hysics1 and semen e x a m k t h s  
Examining semen prior to using rams for breeding may not always detect those 
rams which subsequendg suffer temporary infertility, nor does it necessarily 



iscriminate bemem the best and the moderate fcrtili~y males. 'lqxc fcrtiliry 
cwaminarinn of rams before sale or the s t r t f i  of ma 

ehar Ncw Zcafmlders take careful 

It is cfcslr fro~n many re 
effect. on the mcst-icular size 



has been reported 
rams in a Ilager by El- 



F,, ill semen is hi er in the ram &an in bulls, boa 
administfation of staglandin in farm animals h 
apers dealing with cattle, horses and buEsloes, f 

and the PG analogue, cloprosrensl, on sex drive 
characte examined in Irish rams by Mekokonn eet al. (I 
study, PG was administered 30 min prior to a 
Prostaglandin mar  ant increases in ejaculate volmxe 
and total sperm per control rams. 

ronin impiants 
role of &e pineal nd and melatonin in reproduction in ruminants and 

rams has been res-irwe several workers (DWcchio and Sunie, I. 992; Yellon 
ez at,, 19 92). A role for the pineal gia established by studies in which 
pineafectomy and superior cervical onectomy caused dissuprion of 

responses to changes in natural and arrificsid photopcrictds, 

fants advanced the seasonal incre 

larintde sf &at country. 

C'ctstrath by vaccine 
e considered &at 

of considerable pain in lambs. A 
ds led them to conclude that a c 

considerable acute pain and the au&om saw the need to seek improvements or 
alternarive treaments. In terms of castsation, one a 
take &e form of an anti-GnW vaccine, administere 
the onset of pubeny. Research in &is area was t reported some rime ago. 

mere  were several reports the late 1970s and early 1980s shi~wing 
that repeated immunization of m -inants against 



and lead to &e suppression 

ef al. ( 2  994) showed &at 
ttnd puberty was capable 

ans and a complete lack 

of immunization against Gn 
carcass characteristics and reproductive development; their results indicated 
that immunization was an effective alternative to physical castration in lamb 
production. 

Shc)rt-scrofum rams 
Short-scromm rams can be produced by forcing the testes Eigk against 

g iamb and pfacing an elastrator ring immediately 
iry and productiviry of such rarns was studied by 
Ausealia. Histological examination of testes &o 
mating showed severe degeneration of mbutar 

cast without exception a lack of evidence of s 
sipiiicantly greater &an in castrated lambs 

rams far detecting in sheep flocks has bee 
reported by Zhao exadnation showed n 

, however, possess s~cling 

K2sectmy 
One certain way of obtaining sterile teaser rams, wherher for use in research 
or in commercial practice, is by way of vasectomy, the surgical procedure by 
which the vas deferens from each testis is cut. One question 

uch rams is fertility in the days immediately following surgeq. In 
Ilegas et at. (1992) reported on the effects of vasectomy on semen 

traits in various breeds of rams; all rams showe low ferPi1iry by day 4 post- 
operation and they were sterile within a week of vasectomy 

1.5. Place of Artificial insemination 

The fust serious efforts with sheep AI were in the former USSR during the 
920s and the n m b e r  of ewes bred by this metkod increased chrough the years 

to the point where 42-44 rnillion were inseminated each year, represenkg 
7 2-7 6 % of all animals eltobruch, f 979); in certain regions, 90-9556 of ewes 



were bred by AI. evelopments in A1 technology and related topics have been 
discussed in various reviews (Maxwell, 1984%; Evans, 1988; Gourky and Riese, 
1990; Wallace, 1992). Experiences in the application of sheep A1 in New 
Zealmd (Dyer, f !NO), Noway (Berg and Aamdal, 1991), Sweden (Lilo, 
1989; Nilsson, i 989), Greece (Georgoudis et d., 1995), Germany (Holler- 
rieder, X 99 1) and the former East Germany (Becker et aL, 1986; Strittmatter 
and Peter, 199 1) have been described in various papers. 

The development of sheep AE in rhe former USSR was part of a massive 
applied to native sheep which started after World War 
inos were imported into the USSR. The A1 procedures 

adopted at &at rime were uncompiicated and have remained so over the years; 
semen is generaEy colected and used immediately, occasiondly with some 
ee of dilution. Thus, although the USSR could claim to be the &st in the 

application of sheep AX, in terms of new deveiogments in ram semen 
technology, it has not been associated with any notable 

According to Ryder (1481), the sheep indusrry at- e in the former 
USSR bad made considerable progress since Worl 
expanding sheep numbers, but in moving rapidly tow 
bierino types by the e~ensive use of AI. Sheep were m 

anyEhing from 3000 to 60,000 sheep. The mangement was for 
ewes to be kept in flocks of 600 to 800; cia1 insemination, 
ds among ewes were checked by run 0 coIour-mafked 
ams wirh, the Bock and selecting out tho , once daity in the 
bout. 70% of ewes were inseminated us diluted semen, 

ination being carried out wirfiin 20-3 emen collection, 
rnf volumes and estimated sperm doses of 120-150 million. The 

cwork-load' on any one ram was usually on more than 400-600 ewes in a 
breeding season; conception rates to first serklce of 7540% were claimed. 

Self-drafting oestrctus ewes 
It might: be menrioned that New Zealand workers in later times developed a 
self-drafting system for oesmus ewes destined for A1 (Macthews et al., 1991). 

prinGiple that most ewes in oestrus seek out and 
Zedand workers desi ed various systems for 

rrapping oestrous ewes amcted to two decoy rams. They concluded that the 
catching rate wirh their trapping system was sufficiently high for practical use 
AI programmes. 

Sheep A1 used in few countries 
Despite the extensive use of AX in the former USSR and severai orher eastern 
and central European countries and in some parts of Latin America, with the 
exception of France, sheep AI has certainty not become a common practice in 



tfie orher sheep producing regions of rhe world, including Ausaalia, 
Zealand, Western Europe and North *ftmerica. This resulrs from several 
problems relating to the management of the ewe flock, the costs involved in AI 
and rhe handling procedures necessary for ram semen. The fact thar most M, 
as cumen* practised in Russia, is still based on &csh undiluted semen, as it 
was more than 70 years ago, serves to show thar methods of dilution and frozen 
storage of semen applicable in cartle do nut necessarily haid true for sheep. 

Research since 1930 on storage of se 

yolk or its constituents, milk from various sources, gi 
stances. Orher reports confirm chat 

accompanied by a decline in their survival in the ewe reproducrive mact, A 
rapid decline in fertility occurs when ram semen is stored for more 
and used in cervical insemir~ations. 

maintenance of sperm motilify. 

Frczxn semen 
ence of one ran1 on the sheep indusrry using techno 
is outlined in Fig. 1.7, taken from Maxwell ( 1  984). 

deals with the Australian scene and compares tbe n u b e r  of la 
year from natural mating, f3.I with fresh semen and A1 with 
ed on the assumption that fi-ozen semen may be collected and stored from 
outstanding sire for most of the year, ate of 8 months' 

n fram one ram at a rate lates per week sho 
semen to leave some 12,O 

The effects of cervical inseminafion with fi-oxen sernen on fertility and 
liner size in Nomegian sheep was reported by Olesen (1993). The NRR% 
(defined as the percentage of ewes not returning to service vvirhin 20 days of 
AI) was about 60% and was significa~itiy affected by various factors, Includbg 
techniciadveterinarian, ram, age of ewe, number of inseminations per oestrus; 
there was a reduction in fitter size of about 0.2--0,4 lambs in inseminated ewes 
compared with those bred by natural service. The optimal insemination h e  



Itiaturai matrng I with fresh semen 

I 
Al with frozen semen 

i 

cise control nf oestrus 



been avdable for many 
slow md procedures sb 



dsscs of 360 million 
SaZamon, 19741. 

a 52% lambint: rate 





conception rates 

at following eervlcd 

rs; the diRercnee appeared to be greatest vvhen 





(about WO% of sheep). Tke cercrical penetration rate (proportion ctf ewes in 
which rhe AX pipet~e could be passed &rough the cervix) was idenrified as a 

erciai use of &.is technique. 
or (3.995) led ro a pager describin 
ervical peneuarion rates achieved 

system. C e ~ c a i  penetration rates ran d from 21% to 80%. The author 
e ewes that have lambed only once 

as well as maiden 

author does nor 

tern, may need much 
furher evaluation, 

port by M a p r  ( f  994) deals with a new inseminario~~ 
terine laparoscopic insemination of sheep; th i s  double- 

wall pipette was tested su ssEutly on 350 ewes, T h e  au or concfuded that its 
licauon could reduc costs of insemination, allow easy mind accurate 

sage of semen, prwid d hear insularion and prevent introduction of the 
needle deeper &an 5mm. 
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aal  insemination ( 
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red and that all 
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odd  have merit In xnak rams of superior genetic merit 
rmers. There i s  also the t possibilify of exnploybg 



rote in the progeny tesPing of rams. 



conceprion rare ro r 



2, Crish efforts in sheep 

Iln Irelalzd, farm applications of AX were 

e ewes being e i h r  

--f9h.PSG, reporred cetnceptiun rates rang 
average of 59% (Anon, X 978). 

evel on Iambtng auaoase in ewes conceiving at the c 

Litter size 



far &YO weeks, with c ewes being inseminare 

F3rogesragen sponges 
reland, severai trials have been conducted in examin e effect of PMSG 

ose level and &:x particular yed in the intravag;inal sponge. 
t difference in concepriun rate 

Need kx I7MSC; 
portance of trsing P SG in conjunction 
ng the precision of <>%xilation was rnentione 

o. ewes lambed 

% ewes with Wins 
% or mom 
La s treated 
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importance of preparing rams for the b 

for three weeks before the A1 season. 

Teaser ewe effects 

s. In Ireland, for example, McGrath er al. ( 1  91 
n oesvous r&er rhan a non-aesrrous teaser 

and Oft, 1981). 
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ted to prom& a sta 
semen cooled fro 

loaded into 11.25ni acity Cassou ssaws and 
ners for u.nnsportar to the farm. A storage 

temperature of 15°C was maintained up to the rime of carryin 
inse ions on the farm 

of 450 million for insemination 
of storage time and temperature 

en to be kept far 24h 
ased markedly when 

en rani .;emen is presezved in the non-imzen stare, rhe protective 
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storage. ils 15%, and for s shorr storag , recortstiturcd cow's skiratmecI 

ilk Is regarded as more ~ECICP~X than ia (Colas, t 383); at 
C ,  &e reverse is m e .  For that rcaso should nut be used 

erm down to 4°C. 

important advance in rhc devcfopmexlt of a cornme y acceptable sheep 
reckniwe came by way of reducing from mo inse ens to a single one 
suitable cat-cgoriei; of sheep (Colas, i 979; Smith cz a!. , 1978). In adapting 

hovvever, it was apparently ncc for ewes to be 
d ~ t  same coral spem numbers -500 m21ion) as 
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&e Irish atrcrnpts t 

seminatlon timing, ir proved to be 

. ErYed of sperm dmes on outcome of sheep Ai (from Gordon, 1983). 
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withdrawal whereas 
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krspmit7;af ior? and ovuintim 
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loyc-d CXDRs conrainkg 22% (, 
that the steroid level ceuld be 

sterone content of the deaic 
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anoestms. 
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the abrupt extension of daytenark to 22 



UK ia developing such light 
ge-scale commercial unit: in 

own as che "ram eEecc' has been employed in commercial sheep flocks with 
varjsklg degrees of success (Fig. 5. 1) . 

a m  in New Zeab 
eptabte sesiilt for their Sou 
0% of Rornney ewes mated 
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s recorded ovulation in a 
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&ambed to first and second 
Lambed to first sewice services 
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mbs per 100 ewes % iambs per I 

p ewes canr&ptbn treated ewes conception treat 

. r3-x birth. of most iambs at an accurately predicte time in December! 
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Month of mating 
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bred a nzonrh la ust (see Table 5 2). T ' c  fact clra 
nt is Iittle aEecred d 

made in the 1960s f dry anoes~ous ewes, aeate 
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muck of the ewe's early anoeswus is really a refractory period in wkxicl~ neural 
centres become mduly ensitive to the rlegarive feedback effects uf ova ' 
oesnogen; however, su reEractoriness presumably lessens to rhe extent 
certain samuli become capable of initlatin ovarian activity some t ime prior to 



that uswal with decreasing aylengh. as the main controili 
factor. 

breeds. 



Galaway 5 
750 

Suffotk- 500 
Cros  750 

Cheviot 0 
750 

&riler 500 

Cheviot 

Yo 

lambing to 
Lirter I st and 2nd 

d sbe servrces 

beneficial effwcr; th ~t authors used successive injections of hCG and MA 
spongc treament mating (arcempced pro esreronr supplementatim), 
also uridlout effect. 

A ppe r  by Robinson Scaranluzzi (1994) in Ausaafia has &aft with the 
hductjon of breedin %loestrous ewes pret.iausly imunized against 
androstenediane-7-human serum albumin (Fecundin) which were treated 
with FGA pcssaries and SG ar sponge wihdrawal. The response to 

rnunizadan was aficted the interval h r n  the booster injection to the 

Use of GnRH 
work of M c I ~ o d  resign (1 984) demonstrat 

as a continuous 

prosstagen-prim Iy anoes~ous ewes. 



942aia such treament gave more noralai omlati 
as no: yet prc~-ed possible to develop a form of C h  
e8d applicatiitn. On a cost basis, i%e application 

biast3egmdaPtie slow release implant may also be a consideration. 

neal gland and hormone mefatonin in the 

season and could also increase o\rlalation rate and embryo survivat. 

2; Arendt et d., B 

el aL, 1994) 



T h e  availahiliry of mefarumn also permitted a reappraisal of photo- 
stirnularion as a meatment for breeding s k e p  in the early period af anoestrus 
for aurumn Iamb 
be emplcryed as 
There have also been some nusnber of papers in w 

In New Zealand, MG iflan and Sealey (1989) studied the effect af time of 
rams on the reproductive pepformance of Coopworth ewes imp1 
elatonin one man& before ram inr-mduction; they concluded that 

response ro melatonin was very sensitive to the cime of joining. However, ir 
ewes in late-December ro mid-fanumy could result 

r 100 ewes joined, compared wxth unmateci mhaBs 
-release melatonin inlptanrs (daily release rates o 

0.25-1.Tmg) were tested by Duroroye ez ul. (1991) at beds  tfniversity 

s conceit.ing early in 

melatonin implant inrroduction from 4 to 6 weeks was associated 
m mm X1eoductJon 

to mating as well as a reduccinn In the spread of mating. It was concluded &at 
mefatonin influenced the pattern of m a ~ n g  and increased finer size in ewes. 
Further work by tbe same author (Haresim, 1992~) suggested that the 
o p b u m  implantation date was mid-iUay to mid-me for Suffolk-crossbreds 
and mid-June to mid-July for Mule ewes. 



lack of response to mcJatnnin may be 
d ~ c  large fieasonat dm 

elbre and during treamcnt. 

insan et c71. (1992a1, ess melatornin is administered by ;a 

fates a marked advance of the hre RP; season, it may offer 
alternative treatments such as 



may be considerably less 



Lambing 
no. (Oh) Liner size no. (%) Litter size 

2.0 
1.75 3 (7.5) 1 33 
I .  0 - -. 
"t 7 (2.5) 2 0  

23 January lo 29 Januarg lo (25.0) 1 4  0 - -- 

AII periods 34 (85.0) 1.5 2. 

spring breeding over ambient controls nr melaconin treament alone. 



.PMSG and melatonin treatments for the hdiidlon of 

.. - - -  

Abiiity to induce early 
breading 

Xme sf treatment 
efare mat~ng (days) 

Ewe : ram ratto 
iwornmende 

Synchrony d mating 
and lambing 

Litter size lkm in both trEer size and 
birth wetghQ $is comrnan 

but wrrh a very hryh pfopofiion of 
ewes larrtbtng 



g a reversible means of alr 
Ish Mouarain ewes were 
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icrion ti-axn sheep in most countries is very 

pregnancy and a mean lambing k r e  
hrther go to in her h i 4  reproducti 
mammals. 







nadequaee GnRE3 release is rhe main factor p o'idation in such 
easonally and rhe 
However, ir was 

period, behavioural oestrus and 
tentfy follow ovulation in &e 

erized by a gradurii 

mic-pituitary axis to &e 
shorn by ovariecromized 

e duration of the postpartum 
ere has been some debate in 
There have been chose who 

e Internal to the 
auzier, 1965) and delays uterine 

invodurion; orhsrs have nrainrahled &at lad8tiora itself has Iirde effect 



Fletcher (1 97 1) showed 
weeks after lambing was co 





G) F,,, sr found b y  
release Jeadirlg eo i 

of ovu%nrron in the early postpartum ewe rs 

suggest  chi^ factors 



ked to induce 

sheep's urems has 
SeaSon ch to 

an of 









Finn x Dorser crossbred, atrenlpts ro lamb at 
nth. intervals Ita~e nor been successful (Speedy 
be ao-ked &at ?his work w s  carried our mong  e 
er cnnmolied environmentalinutridonaI conditions. 

nt Bock for remating. 

Ewes presumed pregnant 



18 1 Iambs for Ite- e-France sheep ('Ihimonies and Cu nie, X 9'77). Ihs pa 
was well-made &at shee type was hportant  far success. 

in research and developnrent in 
1 Research Insnmar at O ~ a ~ r a  in 

?'he authors dealt with what they regarde 
as encouraglng results far m intensive lamb produ&ion s y w m  which 
total confmcmenr; controlled breeding (inrrava n& PGA and PM 

ts craps everv two years. X n  this qvseem, a rotd 
of 1500 ewes was d in tcvo flocks which Jambed zx 9-month 11ltervajrl~ 

that matings and hmbings occurxd every fo 
i ted to more &equ 

2) have reported on rh 
n, Outaouais and Rid 

breeihg cycle; exes a w  keen maintained in 
controlled envlrom ed indoors year-rotm on expanded nneraf mrs 

conmlled by time-ctocks). 

Use has been made of the Finnish tandrace in rJze USA in 
Marlam crossbred at the BelrsviIie cenm ctf Ihe Deparmen 
and rhe Polypay crossbred at the Dubois centre in ldiirtu 
Blseu.here in the 1 %Ws, Lox et aE. (1 979) in Wisconsin examin 
of aesrrus in different breeds of sheep to d 

s might afford the 
n once a year. 

Anempts were reported in the 1970s ta increase Bock profirability in Israel 
using more prolific ewes and an accelerated lambing &e 
crossing Finn Landrace rams with the local Awassi ewe. in attempts ro increase 





cost and labour 

er sheep under an accelerated Patding system was 
(1 992). In this, ewes, 

r year so as to lamb in 

&an average litter sizes (e.g. Finn 

of sheep to work with, there are several csnsid 
on of canrxoiled bre techniques, Acco 
(1979), for instance, 



stamaakc"P It was cctncluded that metaronin was not likely to be a major facm 
ciswendkix~g s emm to vestrus in earty postpartum spring-lambing sheep. 



breeding, Inadequacies in the 
*eady been mentioned as a facior 

ly months after la 
ce the normal spe 

inducrion rreament, was 

were observed tsa remrn in o 
&at did nut occur irt the absc 

that Greflaces did not return for a second service 

ctjdence of cyclical breeding acrivie. 

mancv and factation 

was wfierher acc 
lacration was extended. In 





nsun (1980) atso 



Integration of techniques 
ecades have u~irnessed several uschl tschnoIogical admnces in 

s at 18 days and reliable methods for 

dl the year round. 

the value of the system in commercial s 

one month and well-fed fo 



ec days and was greatest with 

time 
Some workers have dram anenrion ro the fact thar in sheep, we lass 

milk production causing hcreased pressure 
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in fat-lamb production, it is not. only essentiai to achieve hi 
in sheep subjected oUed breeding procedures h t  i 
ewes produce twi &an single lambs. Economic smdies in Iowfaa 
sheep over the ye learly shorn rhe irnyortmce s f  high f e ~ i i ~ ) r  as 
major determirra abiliry in the entefprise. A s 

luftiples m q  make a la 

ere the fill1 genetr;e potentla1 of a par&cuiar bree 
a hrther inlprovemenr in lit 

rim of a more pm146c b 
nrfificial conl-rol of likter size (using exogenaus 

e ixrtmunizarion tt-eaments) are 
n should be made of a recent 

comprehensirefy. reviewed and collated current. krrosde ge of prolific shee 
mhmy. 1996). 

ublic, m shirk the ewe breedirr flock currcrxtly numbers 
4.62 million head, some number of h e  lotvland ewes are Galways, a 
terns of size and lambing performance much like t5~e Romney Marsh 
England. Same years ago, a survey of more &an 10,000 I%-avs ewes on 35 
farms by Daly (1966) revealed an average litter size of 1.28 (Fi 

Litter-size ib'rnifs in sheep 
1x1 terms of che limits of litter size in sh 
lambing record is parently held by a 
to mild weaned a fitter of eight lambs; ac 
two fitters of octuplets were reported in 
was a wodd record for the number of lambs reared. 



As well as rhe neralilgr recomizzd effects of 
ens.lronn~enr an h e  ovularion rate in mtion of gonado- 

articular stages of the wil  induce multiple 
by &at means increase tt'r of lambs born. It is rllerefclre 

of interest ra examine what is e nornrat varriacionzf; in 
mlation rate in &ie species. 



Ehe corn-of of 
indications are F 

rate 



dsavhere artempts to correlate &t: level of FSII wi 
ewe were not successhl (Bindon et a)., 
s was amilable indicating rhaa. nvo 

e Erst coincident with rPIe preowhtory 
nd the second occurring 20-30h after the 
eared to be cormelated with the number of 

ncentfations have been srudied in pre I ewe-lambs as 
of malting an early assessment of an 
,and Turner, 19743; unfortunately, it became clear that 

measurement of I,H was complicated by aucniarions in 
c s n c e n ~ a ~ o n s  &rou&out the day. Elsewhere, however, it 
sclcctian fbr kcreasen female fer~lity could be aided 

aracterisdcs, h e  most promising of which appeared to be testis size (Land, 
so>. 

1s array of improved mutton sheep breeds and 
esrablgsFLed crossbreds reds, Greyfaces, Mule), average liner sizes, as 

the way Gorn 1.1 Welsh Mountains, to 
2.4 in the Finnish hadrace; there is ample breeding material in the country 
to select fur Roch &at provide for a wide range of litter sizes. 

vidence &om several breeds of sheep that ovulation rate 
ent of the breeding season and then falls aw 

Qohansson and Hansson, 1943; Averill, 1959; Gum e8 iab., 
t id., l996). This variatian in the ovulation rate is usually 

reflected in a silnilar panern of multiple births at lambing time which implies 
that fertilizarion rate d h e  incidence of embryo mortality may not: be subject 
to seasonal variation. 

The extent of the decline in ovulation rare and 
es of the 'oreediag season may be influenced by bo 

se in good condition suffering more of a decline rh 



September to February but that 
however, were apparently in conrrasr to nbsewarjons wl~ich ~ h c  authors had 

Mircheli et al. axed that reduced fecundiq in vhrrp mat 
mg season was mainly due to a reduction 3 

ovularion rate. 

fc is well es~abXishe 

In this, inmased nutri 

increases in FSH may be responsible for a greater nuxnl3er of de\reIoph 
follicles ovulating. 

Ovulation rate 







e and ovulation rate 

Inforn~ation on the relariorzship between nutrition d ovulatiorl rate has come 
fssm Auswalia since the 1970s. Ir wgs found &en and in later work that 
reladvely short-term (6 9 days) supplementarion of the ewe's diet with high- 

vvlation rates in sheep by some 

Bkr r d klpin ked~ng 
efkcrs obsert-ed after lupin feeding have been thought by 
11 of a sisxificant m o u n t  of the fupin grains escaping deg 

rumen (Nottie er al., 198 ) or to a higher rl~etaboiizable energy intake fleleni 
er al., 1984). ' R m e  h a w  aha been suggestions that i in o~vularior~ rate 
in response PO slach shctpz-term lupin feedhing may be d by maeases in 

secretion late in the luted phase ( 
rk elsewlaere in Australia, however, failed ro fmd 
recsriun (Eras and Adams, 1988) wrhlch led to speedation 

wdarion rare s.cimulaed by lupin feeding may be related to an mcreased 
sensttivi~ to FSH rather &an to m y  kicreasc in &e pate of secretion of the 
onadotrophin. 

iciy cantfiili~in of she- 
a e  jnteres~kg fact, as recorded by Lindsay (1 9761, t ewes did not have 

to change &I bodyweight when 
changes in ovulation rare; the re 
senled imo its new nueririo~xal regimen and ceased s 

work at a later sage repor 
ndition on ovulation rate after fupin feeding 
nce that lupin supplementadon increased 

ovulation rate regardless of body condition. Studies on ovula~on rate and 
concen~atictns of gonadotrophic and met 
rains have been reporred by Downkg et 

concentration was increased 
later. T h e  sustained increase 

ucose to the oidllri 

Pmcticiral itnplicatic~ns of itli2if3 kedng 
alian researchers have con acted numerous experiments in rhe 
feeding, the major problem has bee one of determining which 
Id be supplemented su~cessfuily h a t  causes the rn 

variability in lambing prrfirmrtnce afier such s u ~  entation. fn this ZL 



Robertson and Winch (19901 recoded that ahhou ~%~ulatiun rate in the 
cycle was increased by 18% in ewes giverx lupin 
one week before breeding), fRe propctrtxnn of ewes retuning ao ser 
pregnancy m d  showing evidence of embryonic morraiie was 
greater rhan controls. 

dsay (1976) suggested that ovulation 

available from body reserves and th 

well because of the convibution of exogenous nueienrs. 

tvorkers have use 
surtrival in sheep 

t of nuaition on early en~bqctnic m o m  
lvey and Rg~hinson (1988) at- Abexdecn 

&at high-plane feedin during clme posmating period may advr:rse$ affect 





Findlay (197?), the Fimisb 
systemazr;~ selecnoa, star 
he derived from 

inlprnved litter size shouXd not be 
with Bnrense selecrion. Gerraartly, in 

rocess of inrcnse se'fection, dramatic mcreases 



and k"t3m1~ov br=cI~ 
Greece reported by Avdi et al. (1988) r a n k  
e, sinulal: to Fim2ish rare and Kornaz~~')~ 

mola, 1.t appeared that ovulation rate w 
smgk gene. 

Er is generally accepted, however, that selection fo ased liaer size can 
about nvo Iambs 

to produce the IN 

to the establishment of new 

remarkable reproductive pehrnrance. In Ireland, imported prolific breeds 
have been emplcjyed in the development of synthetic breeds such as the 

elclare Improver. 



There are mdou many sheep farming condirictns in which 
rcehnique fox inc rhe rwhning perccnrage would hc of ral 
farmer. As alrcadv mentioned, selective breeding, fefeedirig and an3 
and rhc use of hi 
in rhis. Haweve 
mulri&tfes may be consider 
r ~ v i ~ n g  gercenza e and are not following any systematic sekrb 
palicy to try and increase litter size. 



sten!.lsnfe tb?%~r rfrrns wth the ewes 





Early efforrs in the mid-1950s by workers in New Zealand involved multipfe 

that FGA-sponge- PMSG 

markedljr increase 

information to show that such a procedure can be of pracdcal, benetit. 

ntioned elsewhere (see 
at the rime of the 

en reported by Boland 
vulatory effect could 

akernadve to using a single dose of PMSC3 in t cufar phase of the 
); they recorded a 



response when the onadotrophin was administered ciurinrg the rady lu 
phase (day 2). One parent merit of givxng PMSG a% day 2 rather tlrarl 
12, according to rhes s, was an apparent decrease In the 
ovulatwry response; cal terms, this migh:kt mean less 
undesirably high ovulation rates and liner sizes. '33s eeament 
evidence obtained by these authors a cornlation betw 
peak at the start of the cycle and the of foctllicles o%p.ttfatin 
heat, period. However, the procedure is open to all e objections pre~ilam 
mentioned in dealing with folollicular phase injec~on. 

Efhcts of ~ x o ~ q m t l s  growth h ~ ? r m i ~ e  
mechanisms influencing uwlariorr rare ir, shee 
red ckc eEect of rccombi 
development; they fowd 

ulation and conclude 
and/or insulk- d a stimutatoq effect 
stage of ovaria11 fallicdogenesis. 

on otwlation rate. 

Treatment of animals with various competitive inhibitors of 
3fi-fISD, has been sho to reduce stemid hormone producri 

s of various species, includu~g the sheep fraylor et id., 19 
). In Scotland, Webb (5987) sliowed &at tr 

Epostane induced a s cant increase both in ~3vufaiion fa 





Lindsay and Robinson (1970) 



rder I~iresrer x Merino ewes %%$hereas irnrnu~Gq to ccarrisol was associated 

lation rate was 



efore inrroducing rhe rams. 
ported by Boland et d. (1486) showed &at in some 

simations, &e conccpdon rate of Fecundin-ueated rino ewes couId be 
lowered and that this could of.%seset rhe gains made in I 

served variability in Geld results trfter 

Breed effects 
Factors responsible for the increased owladon rate in immunized ewes were 
examined by Campbell ez d. j1991), who concluded that plasma FS 
concentration was not a determinant of ovulation rate itl androstenedione- 

increased LH concentration, or a disturbance o 
echanisms, may be responsible fur the inurea 

t ~ d a t i o n  rate fo =eared sheep. A review by Boland and Grosby (19 
may be differences in the ma itude of rhc androste- 
sc to Fecundin u;i&in breeds. 

s around the world. In Greece, Mifakiocis (1 9 

se was not always reflected in 
showed that a booster dose o 

that recommended at that time was capable of inc 
performance of mature-age ewe flocks which had been va 
Fecundin dose in previous years (Croker et al,  1988; Su 
authors noted that the 30% savings in material costs which they achieved could 
after the economics of using the vaccine, Although the recommended retail 
price of Fecundin in Western Austral 
marketed in 1983, the authors felt that 
it more attractive. 

Fecundin examined in many countrks 
In New Zealand, Henderson et. a(. (1989) examined 
immunktion of Romey ewes with follicular fluid on the 
results showed that the rate could be increased but at andmstenedione-based 

re more eecrive, An increased lamb 
ament was recorded in India by D 

9) reported increased litf 



sequence of events set oilt in Fi 
produces its eEec 



P,tssiv~ ifnmun~~~abion 

~scu%asly 48h pnur ro 
lation rats in a dose-relaxed m;anner. 



In sheep flocks with a hi incidence of m. 
consideration is the whole q ion of keeping th bs alive afrer they are 
born; there is no point in ha more wins and triplets if they fait to saxvive. 

birthweiyht increases within a particular breed 
s to a minimum for lambs of avera e or somewhat greater 
then as a result of di cult births, rises again for the 'n& 

birrhweigbts. 

jets and quinmplets (Robinson ct ak., with a cunseyue~t 

Numt'ter of lambs irt litter 

. 7.5. Brthwei&;nht in Su -crosshrd lambs in relation to sex a 
Ciordtm, 9 '358). 



routine praiidce to administer, by strtrnach tube (catheter and s*ngef and as 

. 7.6. Using the stomach-tube as a means of saving ~veakiy lambs. 
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Fig. 8.1, Use uf tb mrkrrbg harness in the idcmif~ation of ewes that fad to k c m w  
pregnant. Ailstmian workers were the ftr.;t i~ cane up with ram markmg harness. An 
altermtive - and cheaper - tlptiiln is ti, me a mixture of ochre and oil ineat's h r l  as a 

i s  a maner of how closc season the first 



until the ferns, fluids 
on. Prenatal life can b 

embryo becomes increasi 



y concrZharre so the maintenance ofluteal fmceic~ 





ewe depe~lds tlpon the 
e maternal system, a process 
e Fig. 8.3). It is clear that 

ales have uterine- 

nctiorral demise 

er al., 19535;a,b). It is 

e endometrium 



nous oxy-tocin oxa uterine produceon 

uterine-dependent 
for oxl~ocin and pr ch i s  sigrificanrly a 

eb prevents the generation of P 
There are some conditions in 





The intra-rectal Dup ique was reported to he more acctlrnte an. 
enabled detrrminarro ancy in sheep to be made sooner than with aan 
external aansducer. According to work reported by I Jnda 
more than 2000 ewes, pregancy could be deterxnined 

A cornmi;--rclal animal 'scanner' for detesrnisling bacHat and Ish areas in pigs 
and rib-eye areas 1n camk was first 
in sheep by StouRer ct ul. (1969 
equipment to generate a fwo-dim 
nal scanning as close as possible 

when carried out after 

lated areas where mains electricitjr was nut 
ysrrms were used transakdnmaa~al$ in shts 



and w7eri: recorded as being 
numbers fi-om day 50 after brc 

o prove very successfid 
a d (1989) diagnose 

ant effect on accuracy for ewes 

Fetal fusses 

nor always be accurate b 

sesnlc-tion may need to 

in ewes with, a 5 

sheep. 



&"he time of conception 

Real-time ultrasonic scanning can be used ro esrimare &-he week of conception 
in sheep, the diawosis bein based on The size of the head and body of the 
fetus. %'orking w no ewes ut Ausu-alia, Jo s (1993) recorded that hc 
could cctnecrly es the week af conception for 7 1 % of Ihe ewes when the 
examination was conducted 92 days afier ram introduc~on to the flock. In 

of being accurate wi log3oses were correct for 9 1 % of 
eep. 

.5. Smnning - -- in wtly pregnancy 

canle, the test is based on the principle that plas 





fetuses, the considerable variation bctvr~ecrx individual ewes made it unsat- 
isfactory as a prcdictiw tool. 

ing activities and 



Several techniques have Peen used in lare pregnancy in attempts to sort out 
pregflant &om non-pre ant animals. Prart 
accuracies of 80-95% es exarnined by a 

gestation. According to West ( 1  986), 
ding feed and water for 12 -21h befo 

sheep was normally resrrained in a sitting 
em's  abdomen, the other eing palpated using 
o Plant (1080), &e fears be felt as a Boating 

at was pushed away and 
is simple and relativeiy fast Cup to 2 
mo t  be determined with any accuracy. 

A recraf-abdozninaf palparion tech s m sheep was 
first described by Hulet (1972). detecting rhe 

ant uterus by means of a probe inserted in the rec 
operator, the procedure was reliable 

ibk to deaf with 120 or more sheep per 
the rectal probe was easy to make, was ine 

n the hmds of &experienced personnel 
rise to serious weffme concern. 

e vaginal biopsy nlethod wa 
e principle &;at cell layers in t ewe daer from 



taken from the va ha3 waU +st anterior to the urethral orii7ce. The stratified 
epihelim of Lhr naxz-pregna~x ewe is gra \rally replaced during 
anq by cell layers &at tend rca uboidal in shape and which show 

the nuclei and cpoplasm. technique apparently had an 
E00% in ewes pregnant for more &an 60 days. Aftlmo 

to perform, it gave no prediction of sir1 

fact that the biopsy sample had to be processed in some 
de it quite unsuitable for cslmmerciai use. 

n and &at it- may act by modifyi 

the marernal dssusrs. 

antial e c o n o ~ c  advanta 

A. Twin detection 
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means, ir was passihlc to enscre a 







rrerardsriun was prinlarily due to 



e in htowledge of 
in mammals and 

there was doubt about rJle cause of such changes 



became apparent that o 

srirnulants of uterine activirgr. 
As uterine contractions cor~tinue urrdcr: the inguence of P a ,  the ferns 

advances into the rejl cervix and the amer~or v8h5ixla, which a 
reflex release of c>xptocin from the posterior pituitary; dle acrion of rh 
serenghens &e uterine connacrions. 

Cbnges in I~ody tef~~prature 
Studies reported by field and Malrin (1 9175) showed that body remperarmc 
s f  the ewc drops about Q.5"C during the find 4% before lamni?ix 
to below 39.2"C was posed as a possible method for sefec 
are due to lamb withi 

In the early part o 









Ewes 3 44 40 3 



ew ZeaHmd wo 
GF,,, as sx factor in 

Increase in 1% H'i, rh 
e Gnal 24h of gestation (Challis er d., ave groved relalively 
Beective in irairiating partlrriPiun eadier week &om full-zcm 
akes et al., I97 1).  In one compariso en corricoid (2mg flume- 

rrscsne) and a normal lureolyric dose of PG <l Smg PGF,J administered on 
1 of gestation, 89% and 33 ctf ewes, respectivelg; delivered Iambs 
72h (Haranan and Slyrer, f 9 ); in other studies in the USA repoxred 
ta  at d. j1C)8Dj, cloprostenof (250pg) was use i&c>ur effect as an 

inducr~on agegent. 

ancy i s  also mainraked by p1 

-prctges~n compound which exerts its e&cf by 
teroid dehydrogenase 

f progesterone. h o r h  
an appmpriace receptn 



UT to rams breakin 
s xsecessary eo terainate early pre 



n as the agent for synchronlzi 
er is nor quite certain 
emptoy-ed in doses va 

e near-term ewe, &ereby aflr3wing 

in ehe lamb; in the ewe, there is the 

1 of lambing should obviously not result in a 
nisms which nor~nalIy opewte at parturirian. 

As noted in a previnus cbaprer (Section 7.71, under some flock conditions, up 
to 20% of Smbs may fail to survix &e early weeks of Iife (Fig. 9.2). Looking 

f i r s  month. In 

s lamb rnorrdit-y was 



death of the lamb ro occur psior to the start of 
ly accepted ixxcidence of anlrenilraf dcarh is about 2% 

al of the 1Ive-bo111 iamb depends arrainly on its 
al stress, cold and starvation. 

sly n~entioncd, lambs at kttfh Icvc?, and 

Management should o 
close as possible to the 
ardcle by Alexander ( 

ehaviow in sheep 

Distress and mortaiiey of lambs d 



rs were the first to show that anoestraus ewes could be used as 

The use of tht: stomac 
3zmb adopters) for fos 

reductions in losses arising &orn stariration and exposure. 



Some allthors have regarred on the incidence and causes o 
tion in sheep ide ed as cases requiring assislanee ixr b 
C;romcrs et d. (1 985) dealt wi rhc way in which e prmentation oh the 
iamb at birth influenced the incidence of such difffculties. 
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small-scale studzes in sheep embryo IX were 5rst reported 
m k k  et al., f 93.3.1, usually diszppoirtt- 

ahat the passihilit-les of raique were clearly 
sho.tved, for example, t: of sheep embryos 

to be ralusbfe; for corn 
ch led ru concern in severs 

h the context of emplioyjng non-5urgcaf methods, i 
serious coacern has been expressed in several co 





sign et al. (1394a,b) pointed ro previous studies 
levels of feeding aroimd the rime of 

McBr~oy ~t al: (11 995a,b) showed 
y progesterone to ewes on a hi& plane 

elevated plasma prugesremne lev& arid 
embrq.o developsnent. 

but concfuded 

e use of ET in dealkg with endangered sheep species 
be employed. KO 

to the possible uses of hterspecific and intergen 
rare or endangered sheep breeds. Zn ltalq; fLedd 

recovery of enzb~yos 



ays). In Texas, ores-Fornordl PE al. (199 
species, k m m  marurario 
ecific embrgro nansfer 
fan exotic ovine species 

10.1.5. ET In research - 

ose researchers invesri 
we11 as those concer ed more specifically ttrrh sheep rcpwduction, ET 

aia of consideratstc importnnce. The first docu- 
ra produced vra blastoc~r.lt injection was reported 

is was cralg possible using ET rechniqtiles. A fa 
dy of 'Wraliace er nZ. (1 98?), who utilized ET to s 
on immediately afier ctvulation tiid nor inriuen 
ma h e  rapidly expanding concepms and rhe cndo- 

merrium. 

In the sheep, rhe m n of supcro\~~farion foffows much %he same Ikes 
those emptoyed in a follicle-samuladng preparatioil is admrnistcr 

ueseous cycle fdays 1 1 -- 131 or 
which is emrptoycd to con 

seasonally breeding ewe may 
reason, prcrgestagen rreament 

rt of rhe regimen may be more usual in 

In the 1990s, when re c ultrasonic equipment: could be employed to 
visualize folicdar events i aninant ovary, several reports have dealt with 
sheep. In Germmy, Ees  t d (1995) demonsvaced that scsuuling of 
ovarian s~ucmres can be used In sheep to follow ovarim daanics  duri 
superodarion. In the same cou fuss et ai. (1995) successfully us 
real-rime ultrasonics to check s of stlperokdation in their ET 

sponding or poorly-~t3s donors could be 

for superovuiation in sheep has 
from pigs, sheep, cattle and horses 

also been used. pituitary gonadotro 
all consisr of two chemicafly dissimilar 



alpha-. and beta-srabuxnits, with the beta-sitbrxnir bring 

olemie as being very n 

Ovarian respor?sc to PA4St; 



SG has keen widely ernploped as a supe~o.cwIatio 
rrnone suffers from rhe disadvantage of prolonged acti 

ns are reduced 

onses to h e  horse prepara:ion, as 



e W.1 Gommerciaf pieparalions of FSM available for superovulation (after 
1993). 

O ~ g  in Gmmercial same Firm 

Ovine EMBRYO-S Embryo Plus; Australia 

Ovine Immuno-chemicals Products; 

Porcine FSH-P henng; USA 

Porcine Vetrepham; Canada 

Porcine STIMUFOL RitBne-MBrieux, France 

Porcine SUPER-QV Ausa Interi3ationaI; USA 

effeceveness of superovuIation rreamcnts in quatiq embryos 
smdies repctrred by Torrie eta!. ( f  987). 

embryo qualify was d 

SG inmeases not only follicfe 

cervical inseminat-icjn was used in breeding do 
nadotrophin did nor markedly after sperm wansyor 

an.  'The effect of PSW-P dose on the numbe 
sllpercrvulated Targhce ewes was derermEne by  Smith el al. (1984); results are 
shown in Table 10.2, 

Table 10.2 Effect d FSH r;e level on the number of ovuiations and embryos 
from donor sheep (from Smith, 1984). 

o, embryos 



ations employed by Scudamare es a/. (t991a,b) ' 
tvas iturnan menopausal gunsdurrctphin (WM 

ycd in human assisted repmducrinri h s 
Iticles. The Aberdeen workers recorded 
d wirls. WMG to be comparable wr 
s, 7.71tct.tl3. In Brazil, and Ijeiroza (199 1 
stlperoafeilaie Pdwar s; h e y  recorded a 
f good quajiry embryos recovered per ewe wi 
work in that councry reported by Stefani et al. 
uced si~jficantly mure o\~uIaticpns per ovary 

an did FSM-P (see Table 10.3). 

IB.3 Superovuietosy responses in a wmparimn 

EmbqoIova recovered 

Group o. of donors Na. YO 



e n  have an-empted to sirnpliijr m 
adn~in~vastirra of &e gonadotrophin to save 
ewes given a sin@;le injection of FSH at two di 

le dose t-rearments. A furrher report by 

r was fktund t ha t  one of the disadvantages 
tsrtion of ewes treated failed to show 

response, regardless of rhe roral dose or dose (Eppleston et d, 
1984). It was possible to o.~.ercorne this prob a comb~nation of 
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results is unclear, they recorded i1it-y and sow*& was reduced 
under a tong photoperiod (1 6h I 

nic effects in ewe-bmbs - 

Al&cpugh those who have examined wlictus clraracaerisrics of the cestrous 

aring ar puberty or 

ere is a considerable fiferatwe now aarnilable on. h e  control an 

As observed by 



1 123.2, studies 

, twrk repcarred by Foore and 

size to bear norma3 kealthgi 

e oestrus in such 

in maI2y instances. 



rrearmene c m  induce sesms, it will 

rams with the 

one means of ci 

&is approach. 

e, P.MSG dosage an 

hmg in t h i s  work. 

No. treated 34 35 
. lambing (X) 17 20 9 
er size I .  .32 'I .30 1.22 

Proportion of pregnant 73.9 Ed .3 71.4 31.0 
animals lambing to first 
sew ice 



ositt was true. 



eep farming ccmditi 

for exanlple, poor pregnancy rates in ewe 

to enswe that the nee marernat wei 
period if there is not to be a 

It is essenciai h a t  shepherds have a good 



eir mo&ering experience 
the advantage of h 

the sheep have $he chance to become be= 



rnrmundsson, O.R. ( I  puberq and reproductive 
perfornlance in ewe 

mrmmdsson, 8.R. and Lres, J.L. (1972) Attainment of pubcrq and regroductivg 
pe&ormance in Clnn rest ewe lambs. .7otr?-rtul ddgrictslzurab Sc iws ,  Cambridge 

chwarrz, M.L. and Foster, D.L. (1989a) E.~dogersous opioid 
luteinizing hormone secretion during sexual xnrstuwtion in 

D.L. (1989h) Pr 
e sheep. Enrkocri 

125,384-391. 
Bremnes, K. (1978) Sexual brthat5uiar and reproductive 

e Lambs at and after puberty. Jnrrmal' of Agr i~dmral  Science, 

D.E. (1969) FXormunai indutzion of precocious puberry 
and dared phenomena in the ewe. Jnurr~ah qfA3;imcll Science 29, 189. 

Ftsnesr, EJ. anand Bichard, N. ( 1  974) Analysis of produdan records frum a 1olnilanc.l flock. 
2, Flock staristics and reproductive performance. Areivzd Bodtlctian 19,25--32. 

Water, I?. and Ryan, K. (1979) Mechanisms governing onset of tfiarian qc8icity at 
puberty in the Imnb. Airtnides & Bioiogie u~zbma!e Rj3chit~ic Bicphysw IS)$ 
1369-1 380. 

.A, JafFs, R.B. and Niswendcr, G.D. f 1974) 
iaizing h<)rmone and f'ollicie-s&~ularing hormone in 
ost-natal life through the fist estrous cycle 

985.--993, 
Foster, D.L., Eb .P. and CIaypool, L.E. (1988a) Tim 

aim, ~Yr~~?-ickn UP& IkveI@vzmzt 28, 349-364. 
., Ebling, EJ.P. and Clamool, L.E. j19R8b) Are ambient 

shorr-.day rrrcs-necessxy to  puberty in a short day breeder? BiOEug?,? ctfRepod!uc&v~ 
38, 821-429. 

Friedman, C.R., Anson, and iwanaing, J.,24. (1992) Acute and chronic inhi 
feedback of @ysiolo concentrations of estradioi on LW pulse Frequency 
prepubcrrd female sheep. Biuio~i Re2ne,ducti;un 46 (Suppl. 11, p. SO. 

Gordon, I. (I958) Srudies in the ema-seasonal producdon of lan~bu. Jmmd o j  
AgYicartig~irai Sciencet CamtEr-icfge 50, 1 52-11 9'7. 

Gordon, I. 1,1967) Aspects of reproducrion and neonatal mnrtaiiq In ewe lamb8 and 
adult sheep. Jmmd of zhe Dep~zrrwtenz qf Agri~ulrdre atld Fiskaries (Dublin) 64, 
76-127. 

CseedX; X.C., I.mgenhoven, J. arid Wyma, C3.A erty and ovlxlarion rate of 
Komanov, norper, and heir c ding season. Sout?~ A h c a n  
Journd ofAwimd Scdeizce 23, 1 13-1 15. 

afez, E.S.E. (1952) Studies on reproduction of *he ewe. 
Josrnal ofAgr-dc?~!mrd S c i e m ,  

ammond, J. Jr. (1 944) On the breeding season in sheep. J ~ l l l r ~ d  qfAgric&iturd Science, 
t;'ambdge 34,97-105. 

Bryant, M.J. (1979) Reproduck perfbrn~ance during mating and 
ry in young femaie sheep. An?maI:1X7)dzictim~ 28,235-243. 

J.R and &sling, J.P. ( 1  977) Generic and non-genetic cEects 
ncenmrions in iambs at 4 and 8 weeks of age. Journd of 

Reprudgictw~ and Fertidi~ 5 '1, 343-349. 



Efarison, L3.J and Sly~er, A.Z.. (la951 T h e  eEca of extended faghr exposure 011 grot+& 
and reproducrlve performance of rros.;hred ewe Lambs. Joz4r~.,dqfA~xri2~21 S a e t u  73  
(Sappi. I), p. 245. 

Herbosa, C.G and Foster, .L (lQ92) Prenatizi phoroper the tirnmg nk pubere 
in rhe ttmale iamb Brobaf Repr~tr-lu~twrr 46 (Suppi, 1). p. 60. 

, RA , I'.&son, W a Brenaral phnroperictd 
of p.Jberw in the of @roductm~ 50, 

DM, P.J. and Braden, 

of reprt>duction in In: i\,faxageme~zi oj 
Sherp Industry Dev enr IJrogram S p p o -  

s i m  (i"vladi9on), pp. J 1 4-1 13 
uler-, C.V, Krzggins, E.L. md Etcmbrack, S.K, (1969) Estrus m range iarnbs and ta 

reiantrnshlp fct l~fetjme rcproducf~ve performtz,mce, Journal of Ardzmal SLICPW 28, 

( i X 4 )  EEect of btrcimelgflt on arralmenr of pubere and rcpraductlve 
pe:fc?rmapice m Snffoik x Galway ewe IarnSs frrsia @ i r w ~  n d  of ilgrrcui~i~ral R~set.a?ctg 
13,263- 274. 

Keang, R A , Inne, S I: an crger, V. M ( 1 W I ) EEec tcn of s 
r m  exposure an days first mark and pre-graancy rate 
~ozzrnalo~' rfnarpad Scietw 7 1 ,905- 9tV. 

Iane, M A  , Bcra~d~neTi~, J.t.;., Cardenas, 13. and Sra~~arriS R. (1991) Sperm 
transport may be a prc?bIem m ferttitry rif e w  Iambs .%fo ntl AgRcwnrcir 8( 11, 
33-37. 

Lane, ?4 A,  Berardinetir, j.G , Cardenas, 11 and Srai@~~~ll.~cr, R B. (1993) Sperm 
tvnsporr dnmhution durmg &e pubertal rransltlon in ewe lambs ;Foicrecd cf 
ATZ~QX~ &X~rtg~&' 7 1,707-11 13 

Laster, LIB., Glmp, HA. and Dlckerson, G.E. (1973 Factors ctrng reproduction 
in ewe lambs. -7oarncal ofAzzrp*UE SC:PACL' 35,79 -83 

Lee, f.M.Jr, Stnsrmshak, F., 'Ilhcznlpqon, 3 M . 'Tilmeseo, P 
E G., t . Irsc, DL., I;nrbes, R. am% Foster, D I,. (1903j 
puberty m female lambs exposed to en~ifrunmental eie 
Bgt7l0~ oj'Rc~lild~xr?otz 44, 85'7 $64. 

Lees, J.L (196 ?> Effetr of t m c  of shcarlng on ihe onser of breeds activity in the ewe. 

d Foster, D.1. l t V 7 )  T h e  enducnne control of seasonal 
reprailucrive function In tf4r ewe: a marked change m response to ntcgaganve 
feedback amon of eswrpdml on Lirt 

O'Doherty, J V. and Grusby3 T TE (1 990) T h e  
and time of ram ~nmoductlon no reproductive performance m ewe iambs. 
7 ; h e r i o g e ~ o ~ o ~ ~  33, 1379-1286 

09Dohcrty, 1.Y and Cmsbv, Ti; ( 1  093) EtTecr of pn-rn shearing on reprttduct~\re 
perfokmance in ewe lambs afitr oestrus sjmchron n Jozanzal of Agrrck;!lxt.ur.itl 
S L X E ~ ~ ,  Ca~ulhdpe 1 16, 1 35- X 18 

Olckiram, t",.,M. and Marmn, G, . I l i r T O )  Srlmufat~on of seasonally axaiswlar Menno 
caves bv rams. II Prernzlat.~ regresqloli of ram-mdtsced ccFqora $urea, Antr~zal 
R~proiE~d~nc>n Scwmc. 1,29 1-295 



nriian, E.G. and Hanrahan, 1.F. (1 9893 Advancing first estrus in ewe lambs. Farm 
unri Food Resenwk 20,2547. 
oriian, E.G. and Warnahan, 3.1%. (1394) Effects of autuinn shesrinp of spring-born 
ewe lambs on liveweight. and reproductive pehrmance. i~s!~.yaur~id ~ t f - 4 g ~ c d m r a b  

ist, L.E. and Buvaaendran, V. (1986) Onset of 
omcna in Yankava ewes as monitored by piasma 

progesterone concentradons. Anirpral n Snktzcc 12, 195-199. 
Perez.-Eguia, A. and FIallford, L3.M. (1994j ctive and endocrine characteristics 

of ewe lambs after short- or long-term ation of melatonin. Sheep a d  Goat 
R~~earch JuurtraE 10, ? 94400. 

uirke, J.E (1979a) Control of ~producrion in adul-wes and ewe lambs and 
es&mlrtlon o cdve wasrage sin ewe Iarnbs follc>kng treatment wi 
progestagen ed sponges and PMSG. 6,ivestock d4iid2dasion Science 
395-305. 

Quirke, J.F. (I979b) Oesrrus, ovdilfion, ferxilizadon and saris embryo mortalirq. in 
ewe lambs. Irish ~o~rpnad of Rg*iLh~rirk 

and reproducrio:, in female larnbs: a review- 

t, early season breeding md breeding &om 
ewe lambs. h: Size* Ahii t icr ior~ Handbook Series No.20. An R r a s  Tal~rnr~s,  
Dublin, pp. t 7-20. 

Quirke, J.F. and H231rd an, J.P. (1977) Comparison oF&e survival in the uteri of ad& 
ewes of ciea-ucd o m  from aduh ewes arnd ewe lambs. Journal of Reprttritdcrirwt cand 

J.E3. and Gosling, J.P. (1981) D-i~raciox* of ocsma, c>vularjon 
and plasma Z H ,  total oesrrogen and progestercme in Cl;ajn*t*y 

adult ewes and ewe lambs. Jom-nd of R~pmildrztioro a d  F~tiai l i~ 6 1,265-272. 
aim, S.;h;i. (1963) Conlparisor~ of the regulation of 
and adult rates. Ertdbc?-irii,Etgy 72,452--464. 

Ricurdeau, G., *Xlthonierr, f., Poiroivey, JI'., Drimcourr, M.A., Hochereau-.De Re~ers ,  
M.T. and 'fahamit research on the Rnrnanov sheep breed 
in Frmce: a review. L ~ w . ~ t  dw-riotz ,Ycience 24,305-3 10. 

Ryan, K.D., Goodman, , FJ, Iagan, S.J. and Foster, D.L. (199 1) l'a'atrerpls 
of sircuiafing gona steroids during the first periovulatory 
period in the developing sheep. Bioto~j qfR~pwodttcrinra 45,471--47%. 

ScltlrsHaur, W. (1  992) Ef-fect of shearing on reproductive perf<>rmance. fi~lvatrhzuchter 
40,856-857. 

Smith, J.F., Frost, EL, Fairclough, R.J., Peterson: A$ and Ten%, H.R. (1977) Effect 

2177-280. 

115-118. 
Surrie, J.M., Kostyo, J.L., Ebiing, J.P., Wood, R.X., BuchoIrz, D. C.,  Skotmer, A., 



TE., ?btvns, R.J. and Foster, D L  f 1991) Metabofic inte&aaces bemcen growth 
and reproduction. f i t  Chronic pulsatile administration owth hormone and the 
timing of pubere In the female sheep. Endocrd?~ (Philadelphia) 129, 
2024-20 33. 

Trouason, A., Willadsen, S M .  and Moor, R.M. (1977) Reproductive function in 
prepubertal lambs: orwlnaon, embryo development and ovarian steroidcrgenesis. 
Journal of Reprc~deditiu~z card Furilz3f 49,59-T 5. 

mtson, R.H. and Gamble, L.C, (1961) Puberty in the erino ewe with special 
reference to the influence of season of birth on its occurrence. Auszralzan Journal 

Yetlon, S.M. and Foster, DL. (1985) Airemate photoperiods time puberry in 
female lamb. Enidscritzub~ I 16,20462097. 

Zemdegs, I .Z,  MtMiiIen, LC., Walker, D.KtX'., Thorhurn, G,D. and Nomlc, R. (1 988) 
Diurnal rh~ithms m plasma melatonin concentrations in &e feral sheep and 
prewant ewe during late gestarion. E t a d u ~ ~ k o b ~  123,284 289. 



Goats were probably one of the first of the ruminants to be domesticate 
are valued for milk and meat production as well as for prov~ding mohair and 

dence indicates a long association bettt-een man 
some 10,800 years. Serderal breeds of tGld goat me 
ors of the present day dumesricarcd popuiation 

astention to fbe fact that goats are often neglecte 
at part of this attitude cowards 

is probably due ttr a reco&rion of their capabJitie r than any prejudice 
aims them; it is; said that farmers are aware goats are intelligent, 

illdependent, agile ant tr? many diseases and parasites and c 
&emselves much an some ofher forms of farm fivestock. 
in a variety of climates but they are rnuch more concentrated in the drie 

sheep. Goats are 

sheep cannot exis:, 

Adaptabriity of pars  
Goats that were developed in tealperate cotultries, such as the Swiss Saanen 
goat, have been suc to the  subtropical snvironnen 



cimeved that sheep a oars evolved fi-irorn a common ancestor that carried 

tail of che goat mrns 

labourers, In the view of =&is 
hi& had been carried out at 



32 1.3. Goat meat 

and for that reason 
far. meat products, 

. &ats in Europe .- 

Goats in rhe Republic of Ireland do not fearure 
population is small, relative to that 

Toggenburg and Alpine breeds, kept for milk pro crion; goat meat fc 
' n e  Swiss goat 
British breeds of sheep, 

st and February. T h e  Nubian bre 



capabiliq of being 

tests and m2king tests caerie 

and microfilsrafion 



France has led 
Research into re 

Goats n Spain 
, which numbers 3.4 mil'tron, is located ma 

at- produces most of the gwt -milk us 
aliry iand to i.rtrich 
f mXk production is irom 
rs of these: breeds hxe  

mtx and =linter; rbe goats axe grazed dtx 
ex a!. ('1995) note that 

1993; however, sele~*oa as now for pro 
percentage and yield. 

Goarr in Turkey 
Data &am a survey om goats in T'mkey have been discrxsse 
and & W a n  (1984). st time, dm-e were about two million 
mosr of them concentrated in rhc middle of the country. 'ITre sheep are 
annually in spring 
and 2.2-3.0kg for 
do not show mscrus wxif 2.5 years of age, 
nu~tion, &is cila be reduced ao 1-1.5 years 
originated in Tibet, but Twkey is now rero 
important Angora herds in the world. 

A 14-foid increase 

in X 488,1,250,000 goats on 9437 Grms  con^ 



d have a profitable goat flock ifltegrared with sshee 

imported breeds to 

ns are severe barriers and pr s would haw ro be 
certain of the superiori~ of such imports embarking on &at 

to what degree, if any, Tainting' and muscularity are relakd. 



7 % ~  goat is a seasonal$ polyoestrous animal wi 



es in same of the 

e potential for swess-induced 



possessing ovanrs. 
the normal location of 

cells m d  other 



ncy i s  characte&ecf by an aceum~li3eiow of fluid HI the uterine 
presence of a persistent 

on and in does 

nmerous follicles. 

An expemuimenc was carTied our in e non-breeding-season (April to 
in AIpine and Saarielrr oats by hboeuf et d, (1994). 7%ey di 

b e  ultrasonics and administered tOO pg of the 
stcnol 20 days ahe 







Year 







was used. 

affect on sperm tsarasport. 







A. and Seradilia li,'c)cj; Daary goat 
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24grkaiturzr2 Sc~-eace, C~i~b?~rigG 16, 632 

Basrur, PK. and 

2 1-22. 
Clabb-an, M T.J. (19 . m g o m  - 1s there a f-imcre m the UK? Gcitxt I& 

Socicry Jowrnnf 13, 
, M (1.390: Effecr of male oduur on fJ-f xecreaon 
in seasonally anoestsoans goat.%. Anma: R c p r ~ d ~  

Scwme 22,27-18, 
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ors recorded that s ort oestruus cycle in goats was associated wrh a iawer 
its occurrence in Ihe zmpiers related to rainiajl, 

Crtncentrations of oesrsadiol 
cycle in goats were measured 

bur days after oestrus an 
idxihitory innuence of th 

study wl~ich descri 
ineau et a/., 1982;; 

Studies reported by inther and Kot (1994) attempted to use itlrfa 
determine rhe natu of foflicular dynamics in goars during &e 
season. Pregous reports in which ovarian 
way of laparotomg (Camp et at., 1983 

follicular waves 

waves and absence 
was a c o r n o n  scc 

in cattle. 



bk $3.3. Average number d kids r birfh In goats {from Asdel, 1 

reed Number of kids 

1.8 
1.9 
2.1 
1 .a 
2. Z 
1 2  
1 .  

Toggenburg 1.8 
Jamnapan 1.1 
Black Bengai 2.1 



heatkhicich is 

same authors note &at the 





Time (h) 



owlatory response. 

13.4.3. -hCG and PC combinations 

er iaparoscopir A1 wi 

when combine 

d 6 - 19 months was exatmined by laparo- 
in a study reporre I. a!. (1994) in Au 
ere goats commence tian as young as 



season was nor imprawd by fnelatonin rreamttrt. 

Fresh semen 
'ciarious reports on ation af goats with &esh %ernen, ei 
ceavicai or irltrauterine AX, are ir? rhe literature. In New Zealand, 

reparrcd on cenpicd 
fore, CfDR removal. 

and 50% for 1aparosco ic insemination; no effect of 

nd Knifb-con ( 1  98 1) tlfrar omoc 
effect is probabll? mediated by Ehz release of uterke 
evidence showing that prosraglmdin concennarions 

are e l e ~ ~ t e d  sharrly after oqqodn administration (Coake and Warneiila, 1982) 
and rhe luteolyeic effect can be pre'irenced by a PG spthetase irfiibiror (Cooke 



19831, Studies by Homeida and Cook 
ts accompanying oxytocln-induced 

with rhosc vcclrning at natural oestnas. Treatment invo 
on days 3-6 of the oestrous cycl 
s mas accompanied by hormonal 

ation. In Japan, S a m  
s 3-6 of the cycle decreased tbe 
oestradiol concentration to a kt-ei 

and shortened the cycle. 

ethads of increasing litfer size in goats 

FPCLPWJ~~ fredtnwnl 
erhods s f  influencing the ovulation rate in sheep can be applied to goats, 

* ~ h & i ~  f-8rt1~ takes &e form of PMSC; admixlistration, PMSG in conjlzncrion 

rerr~oduc twe pe&omanc:e of dairy goats. In this, goa 

09: the breedhg qeason; conception Pate at 
treatment but litter size increased si@iiGcaatly fro 

increased in the immunked gnats, presumably 
litter 4zc 

re m o  won-hormorzai merhods of influencin the breeding season of 
se are (i)  he use of an areilficiaily zit 

inwvducrit>n of the buck. Altesir~g th 
g of does in the period usually consi o be deep anoesrrus; 
ing the buck ns only eEecxive in stimulating oestrous activity if the 

goats in qxresriorr are h late axlocslrus. 

IS have been employed to permlt goats to breed out of 
ods have involved ttte preliminary use of artigcially 
during the winter. Ashbrook (1982) recommended an 
girne in which the does were sed ro 20h of light per 

; oestms was expected 
rned to natural daylengrh. 
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noted by G u ~ i e  (19??f, despite the many simiiariries dlu?ng pre 
ep and goats, one i portanr diEerencc ties in rhe re Jation of pregnancy 





concluded rliiir 

ifferances in Me duration of gestation ir? goats 



The plasma leve progesterone, which is produced almost enri 
corpora lutea of nant. doe, remains high 

(Thomas et al., 1977). 

evelopkg goat fetus si als the timing of Iabozrr onset 
itiffers in detail because the critical event for 

occws abruptly abour 
resuits in a rrear co rogestcrone karn rkie mdtcrn 
circulation by &e time uzehne eonlractlons are iirirrared. 

D i i q  goats, Iike mi! 
milk praducrian dus 

goat is a Tollower' or a 'hider9gpe 
phase of up to four days, at ileast 

clear pref'rrence for n~arenxai isolation sir the time sf 

dding is iminent  is the increased en 
re parruririon, the sclawariun of 1 



lows appear r tn  &her side of e k  tail. The doe be restless and paw the 
und as well as alternately lying dotvn and stan up. Normal parruririon 

re of ?.he placerrtaf e kid. iC10st goats 
down and once la 

person anenlpt to give asslstmce, 
Once the kids are deIivcrred, ir is inaporranr to ensure that the dam has the 

to lick &em dry. As well as provid 
the mother-kid 

equate for acceptance. According to Smith 61, here is a critical 
bout mro hours after birrh during wxch e must be ewosed 

d if she is to accept it, Xr rs also importmr r ds feud rvithirt an 
m a  nf hirrh. As with sf~ell-p, newhorn goats &at are too weak to suck 
eir mritIrers sltould be fed by stomach-rube 
t;en@h to suck 01-3 their o m .  Xn daixy herds, 
reared as herd replacements or for mear, a 
iving cufosrrum for 24A. Gctars kept fo 

as a suckter herd, with &-he kids rcmainim with 
about 12--14 weeks of age 

A number of autl~ors have 



ug$ the absence of a hear period may; be considered a 
ancy status, in. practice the eaon-return of C ~ A T  

as been bred onz of season, %he abs 
anirrral has ~erurrled to its anom 

Use af ultrasonics 

betxreen echoes is extend 

teckniqvre. 

ultrasonic scannr 

It has been evident &om at real-dmc u%msonic sc 

Baronet and Vailfancourt (1984) demonstrated zhar accwdte p 
y obtalned using 1-time ulmsoxzic 
e earliest day &a e presence of the 

cy wss day 25.  If the abdomen of 
rnployed from day 25 to 1 

probe rectal135 the authors noted 
required and the n~inirnal stress was ixated. 



I 
! 

Probe 

ey recorded an accurac39 o 







urray and Newstea 
c authors recording an 80% accuracy 





palpation was not possible at 51-60 days but that the accuracy increased to 
SO%, aar Sf--70 days, 9 3% at 71-40 days and 95.4'!4 at 80 days and Inter. 

Brazil, Espechlt er al. (1 990) s 

recorded data for 2 11 
91.9% were di 
the total number uf fennses, 86.3':b were 
techique was held to have no adverse eiligct 

on the goats or h e  fetuses. 

Hormones in the s 

(1 995) showed that goats wirh multiple c*?qura 
lutca had a s i p i  idler progesterone concenwacion &am days 7-33 

luream; of goats with two corpora lulea, those witla 
station had a s imcant ly  higher progesnBru 
those with a single fetus. The same authors rot  

rhat the number of corpora Iutea or fetuses did not influence the progest-. ~r011e 

concenrration after 



were positively and sigxlificancly correlate ear RC kids barn. 'The 
same authors recorded char serum oes lphare levels increased up m 
65-75 days of gesrarion, ~ m a i n e d  at is until 120 days, and then 
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1982). The first: report of the hir 

ppleseon, 1 C379a) and subsequenrly 

t st-lube gnat en?bryos 
the production of go embryos hy in aztm procc 

985) reported the bi of a kid after Elz vim f a t  

rtr matliearion and fer~lizatinn (IV 
more recent (Crozet et al., 1993); &rs  

uct was employed in th early culture of the caprine embryos. The first 
to 'be born in Europe r rransfer of i~ vim ma 

vetm cultured goat embryos pears to be that reported 
in Cermailq-. 

the mrious advantages of is its use in expanding the populations 
arce and expensive animals. I ance, for example, work bCgan in 1984 

on goat ET in or& ncrease more rapidly the number 
Creole goats were introduce 

1986). In the same country, 
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Results kom~ studies reported by Dieuich et al. (199% in Gerrnaxw irzdtcate 
.c izmurnization agahst recombinm hu 

alternasive to rkrc nrional methods 
response of Boer to rhe antigen giv 

varied grcaely among animals bur a b 
proqr .  and fairly uxlifor 
from hmnnized goats 
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The development of &re early embryo in rhe p a r  drEers in &tad %om that of 
the sheep. S h  days after the onset c y f  oestrus, ntost goat e:nbqi>s are at 

Preservation of 
has been reported ky 
8 -I A cell embryos to  5" 

days, slowly cooled embrws developed after 
ncies sfies ~ansfes to recipients. 

Jn the &eezing procedure 

y of coflection velopmental stage 











No. Tala! no. 
ina. embryos No. 
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1 3 ? 
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No, 

'Tra~svaginal ukrasvtind-gumd aspiration 
rqnanctes wiih nomag !VF o8sprmp were bsi Ejw to preparturn p 

Wne of these offsprtng \a n;aie) rer~uB@d from a frozen-tba 





Fads, 

e nopics. Embqos 

Number Perwntaga" 



The amount of information currently awilable on do&g by nuclear r 
in goats is much less than &at in sheep, e is little reason to believe that 
this species should 
based on sheep and 
after nuclear transfer (Uong et al., 1 9 
aiz &ZIQ produced oocytes and blasto 
work (Fig. 15.3). 

I st polar body 
and 
2nd metaphase 
are 
removed in a 
pipette 

newly fertilized 

fig. 15.3. Steps in cbning by d e a r  transfer in farm animals. Studies in China haw led to 
the hirth of kids after the transfer of a blastmere from 4- to 32-ceM embryos inca an 
enucMeb mature oocyte. As with sheep and cattie, commercial ckdng of goats may be 
a reality by the end of the century ffrom W a r n s  and Ml ih t ,  i 9891. 
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Abatsoir 3,3 12,428 
Ahbotr (Laboratories) 91 
Abdominal palparion 398 
AbarXion(s) 272,399,411 
Accessory gfands 29 
Acetamrde 304 
Adhes~ons 423,427,430 
AdjuvanrCs) 224 
Adrenal gland(s) 264,265,267 

ptuc hormone 
) 18.264,265,267 

Agar 432 
AIfantoida 2'3 1,559 

anafysers (A-mode 

An Foras Taluntaxi 155 
Anaesthesxa 299,307,422 
Anastomoses 35 
Androsrened~one 159,224,226,384 
Animal welfare 300,367 
Anoesms 3, 13, 14,25,27,34,62,63,64, 

67,69,70,71,72,73,77? 86,94, 
101, 107, 123,146, 147, 148,153, 
154, 157,158, 161, 162, 164, 166, 
167, 177, 178, 179, 180,181, 182, 
185, 185,186, 192, 193,207,242, 
251,252,292,293,296,33?4 339, 
377,378,379,384,389,391 

Anovulation 17 
Anomlatory oesnus 340 
Antarctic 35 
Antarelix 422 
Anterior pituitary 59, 101,283 
Antibioac(s) 92,96,301,302,308 
htibody 102,225,227,388,389,420 

Anugen(s) 255,398,420 
Anti-PMSG 285,388 
. h m m  207 
Anuckate cells 302 
Apoptosis 60,61 
Arid environment(s) 1 5 
Aromarase activity 63 
Anric 35 
Artificial insemination (Mf tethnalo 

32 
Artificial vagina (AV 122: 363,3 
Aspirationls) 428,430 
Atresia 6 1,62,288 
Autocrlne actions 67 
AutoIysis 185,245 
Autosomes 352 
Axis 

fetal hqp~rhalamic-~pit~t 
adrenal 264 

hypo&atamic-pituitaf~r 12,71,76, 
334,377 

neuroendocrine 77,167 



Camman section 260 

6,31, 117, 190, 148, 353 

Cassuu straws LZ4 
Casmuon 30, "108 
Cacala4.z 124 

195,22Y.299,300,422,423 

Cemx 17,36,3R, 3Q,8% 96, 105, 127, 
128, 129, 134, 138, 139, 185,215, 
265,274,300,308,383,421,923 

npenurg of 300 
Cheese 5 
Chevon 353 356 

Clenbutcrcal 268 

Glopmrenoi 30,88.89,90, 131,270,271, 
289,290,307,360,361 369, 37gi 
380,382,388,389,410 

Decoy m s  32 
Deer, red 167 
Dernismhva8 3 12,432 
Dcxsmethitsone 267,268,269; 4 10 



304,305,426 
Dl\,rzfum 53 

303,305,305,311 
Doppler rechique 248,249 
Dvstoorr 243,269,27 1,402 

Early bree&nrg 15 5 
Eariy!lnmbs 4.6, 157 
Early g r e p x i s y  bmor (EPfj) 255 
Fariy weamng 5, i SO, 
Egg yolk 35,37, 127, 

egg yo& cm&r 35 

olk T a s  7% 

Embryo 
collect~on 296 
rncrrrahty 18, 101, 178, 13'3, 196,208, 

416 
v3abll:p 341 

Emhryc)rtac stem ce:k 3 1% 7 31 5 
lEndocr?,naio@cal ftushmg 2 17,2 10 
Endometmum 187,245,246,283,292 
E*ndc>scopy 442,4213 

Equator 578 
Equine choncanl; gonadurmph~r, ieGG] are 

Fallupran f-ahe(si 299 
Fasting T5,9U 3 
Far, b~t>cstaneoas I W  
Fzx-~a~led &ecy 14 
kctsldnz i59.X4,225,216,3134 
Fetdbock 

negatlw 26,6X, 171,72, 152, 857, 180, 
222,225,333,33%, 379,379 

positic 6Q: 180% 332 
Fernate eE~fccr 385,386; 
Feral goats 358,392 
Ferd1~1 cotarm, hunxm 2 
Fe',-rtrlri.sucn rslreiy 38. 49,89, 171, f 76, 

iY2,208,285,297.208S 310,340, 
'a22 

Fecal caIEsexma (PC§) 3i?i$, 423,429 
Fetal ilu~ds 243.245 
Femf lns?i(eii) 250 
Fetal metnhrmes 23+, 243, 268,271,112, 

102 
Feraf, rzrcrtalrtv 21 P, 25 1 
Fe~s: awrbi~e 345 
1:lhre 1.4, 755,413 
Fibre ogass 307 
Rbrobianr g o d !  Factor jF@%T) 6 1,244 
Pllifom appendage 122,123 
Fn& meal 197 
Fxed-mcr PZX 781 
Rehmen response 35,375 
Ro\% C3TOPnew 71 5 
Rurmerhascxne 267,268,210 
Ruomge:ereonc acetate (FGA] 53,81), 30, 

290,295,307,342 144,369,381, 
582,386.387,41 

f3lushmg jnumrrtinxlal 
21 1: 213,294,737, '$58 

dynamic 210 
static 210 

medxurn 423 
Fuky cahheicr 42 4 



Guaglsi.ae;raray 30 
<&ncraaon ante~v~.lal 2 81 , 3311 
C ~ 8 i r :  w a s h  11 6 
Geaenc ertg~neerifrg 42% 

815,190, 19% 253,3f 4,353 
t;;esm::m I, f 8,  201 177, 192,242,243, 

2 1'7% 350725%3254,2607 2bii  ;?.B3S 
, 34 t, 3QE, 400,409 

ycerol I?2,333,104,335,167,426 
Glycme 33 

oa: breeds 
hfpme 353,354,345.. 3W, 3~0.361, 

jamaspari 424 





Ochse 242 
Octuplets 205 
Oesrradiol k n x ~ a z e  (OD&) 122,269, 270, 

272,300,341,524 
Oastradiol veiemte 92 
Oestrone 224,253.406: 410 



Scmerjs)  249. 253 
ulrrasonic 248.250,398 

Scunrsh Agricuimral College 187 
Scrnrum '31 
Seasonal breeding 1 
Sebm 361 
Seeding 126 
Sern~nal plasma 305,366 
Semmal vesicles 20,29 



Sertoh cells 20 
Serum, sheep 302 
Servmg mrs 22,23 
Sex drtve 107 
Sex ram 3 1 f 
Sexlng 313 
Sexual matunty 33 1,332 
Sexuai recepnvfty 374 
Shear~ng 18,264,339,344 
Sheep AI 6,7,32,34,35, 116, Z17,120, 

121, 124, 126, 12'7, 124,135, 132, 
137 

Sheep breeds 
Arcott 189 
Awassi 5,6,69, 100, 189,216,252, 

262 
arki 190 

Reielare 1 1,2 16 
XJerirt~hon du Cher 189, 198 

ooroolaMerulo 12, 19i,2I5,214, 
293 

Border k~cester  159 
Enmh Frlesland 5 
Brttmh MilWieep 5 
Cambrdge 1 1,2 16 
Cheviot 17,157 
Chws 17, 216 
Clun Forest i79,218,22S,261, 339 
Culumbla 251 
Gurtpworlh 149, 161 
Gomedale 30,26f, 337 

orper 191,337 
orset Horn 34,195, 122, 123, 148, 

149,150,191,261,262 
Fmmsh Imdrace 11,25, 154,179, 
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207,208,215,216,217,222,23C), 
262,337 

emlsh 11 
Galway 13,75,205,206,261,340, 
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Greyface 152, 3 58, 186, 190, 191, 

193,208 
Half-Bred f 58,208 
Hampshlse 261 
1celand:c 70, 161, 336 
Ile-de-France 21,26,2'i, 123, 132, 

148,189,293,296 
lNRA 401,189,215 
Kxrakul 99,122,217,218,260,337 
Lacaune 118,126.29l 
Manchega 197,293 
Manech I26 
Menz 16,69 
Mermo 12, 13, 14, 17.20,23,26,29, 

5, 131,48, 151, 152, 152, 
191,207,214,215,218,22i1 225, 
226,250,251,2613 262,272,274, 
289,292,293,300,3 15,340 
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Modon  282 
Mule 161,227 
North Holland 11 
Norwegian 33 
Ossiml 190 
Pelibuey hair sheep 14 
Perendale 1 1, 340 
Polwarth 30,287 
Polypay 11, 19, 189,344 
Pxealpes de Sud 18 1, 188,293 
Precoce 226 
Rahrnam 68,69 
Rarnboulller 226,261,337 
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Taqee 19,286,344 
'rexel 6,7,11,122,123,135,166, 

182,183,198,281,295,306 
Tuy 95 
Welsh Mounta~n 167,208,282,298 
Wicklow (Cheviot) 75 
Xinjiang Finewoof 226 

Short-day breeders 69,42 I 
Shot-in-the-dark (SID) A1 38 
Silent heat(§) 72, 195,335,337 
S~lzac acid 284 
Stre referencing schemes 1 17, 136 
Slau&rer 250,3 1 1 
Sonal cues 29 
Sodium thiopenthal 422 
Solstice 
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winter 76, 147 

Specufml 138,342 
Spermatids 75 
Spermatogenesis 20,2 1 ,75  
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